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International Science and Academic Congress held in Dedeman Konya Hotel &
Convention Center in Konya on December 89, 2018 with a great participation.

Important names of the scientific world presented their academic studies and
found a discussion ambience. Especially, | would like to thank foreign invited
speakers who joined usin insac congress.

We would like to thank all of academics who have participated in insac congress.
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Design of Chair Recognition Algorithm and Implementation to a
Humanoid ROth:atma Gongor, Onder Tutsoy)

Design OfA Chair Recognition Algorithm And Implementation To A Humanoid
Robot

Fatma Gongor and Ondéutsoy
Adana Science and Technology Universidgpartment oElectrical and Eectronic EngineeringAdana,
Turkey
{ftmgongor@gmail.conmptutsoy@adanabtu.edy}.tr

ABSTRACT: Humanoid robots requires sophisticated object recognition algorithms to efficiently
interact with the highly dynamic environment. This paper proposesstag2 chair recognition
algorithm and its implementation to the NAO humanoid robot. Initstestage, the most informative
features are extracted from the preprocessed image by using the Generalized Hough Transform
Technique, which can detect any arbitrary curves and lines. In the second stage, the extracted features
are used to classify thefféirent chair models using Support Vector Machines. Recognition accuracy

of the developed chair recognition algorithm has been extensively analyzed on various chairs having
different properties.

Keywords: Feature extraction, Generalized Hough Transform, humanoid robot, object recognition,
Support Vector Machines.

1. Introduction

Although the Humanoid Robots (HRs) arssentiallymechanical systems, to creatocial and interactive
robotsthey should be equipped with various crucial properties of Herhanan Interaction (HHI) such as
extracting and recognizing desired objects with instantaneous tracking performance. Having an idea about the
description of a specific object allows the HRs dxplore the environment and learn from the gained
experience. With a simple glance of an object, for instance, humans are able to tell its identity or category
irrespective of appearance variation such as pose change, light intensity variation, anuhtdefo
Furthermore, based on the previous observations, humans can easily generalize a set of objects even they have
never been seen before. In this paper, inspired by these sophisticated human vision abilities, it is aimed to
enablethe HRs to perform bject recognition process for effective adaptation to the dynamic environment.
This paper specifically focuses on recognizing a number of chairs having various shapes and locations. The
proposed algorithm consists oivd key stages: feature extractidrom the preprocessed imageand
classificationof them

After performinga number of preprocessing steps, the feature extraction stage is initilaigdis crucial to

carry out reliable and accurate object recognitiotarge number of promising featurgteaction algorithms

have been developed and -&amdbetaahd Hatzidirhok et atlevelapedrthet ur e .
Hough Transform (HT) technique to extract line features from the images, where the angles between the
intersecting lines arevaluated to identify the triangle shagdhe objects [1,2]. In additior; a r -Ga&rralo
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et al. also appliethecircular HT technique to detect circular traffic signs. Merlin and Farber depicted that the
detection of an arbitrary shape at a givenrdegon and scale can be obtained by generalization dhéhe
classic HT techniqugg]. Ballard extended the work of Merlin and Farber by focusing on how a generalized
HT, essentiall{the modified version of the HT, to recognize fmarametric and irregat shapes for any given
orientation and scale [4T.uytelaars et al. proposed a cascade technique to efficiently extract line candidates
of the specific geometrical shapé$.

With respect to other analytical shapes, Huang efff@ted a twestage HT échniqueo separately locate the
center of the sign circle, and then to determine its radius for the Chinese road sign dgiaiitum et al.

utilized the Generalized Hough Transform (GHT) technique to recognize the Turkish finger spelling. In this
case, interest regions are determined using the Scale Invargmrd=Transform (SIFT) technigheaving

skin color reduction property to eliminate the irrelevant regions in the image.eCalasuggested a technique

for object detection using the GHbRsed on the color similarity between homogeneous sggrokthe object

[7]. This techniquénas been shown to yield accurate and robust results against to illumination, occlusion and
distortion. Furthermore, it is able to recognize the objects beinddramsrotated, scaled and even located in

a complex environment. As stated in [BleHT is a promising feature extraction approach for shape analysis
of the objects in images containing noisy, missing, and extraneous data; therefore, it is an apppoaath

to achieveahe recognition of thgarious chairs accurately.

In terms of the classification of the different chairs, it is tlesthechallenging problem in computer vision and
robotics, especially in the presence of pose changes,ciasa variation, occlusion and background clutter.

Park et. al.,proposedthe Back Propagation Neural Networks (BPNN) to classify the foreground and
background objects in an image by applying a region based segmentation and reported 76.7% for 30 classes
accuracy{9]. In Qureshi and Jalil usetthe Fourier Descriptor (FD) to extract the featusesl applied the

BPNN classifierto recognize the objecfd0]. Sohel and Amiruzzaman proposed aéimgint authentication
techniqueo indicate the characteristics of #ile ages by using the BPNN classifitt]. In [12], the Hopfield

NN is considered to recognize the parts of the computer motherboard. Siogkasrmatas [13] and Piccioli

et al. develped a template matching technigaelassify the objects from the extracted features and performed
crosscorrelation to analyze the classification accurde).

Fayiza K, T. et alfocused orthe K-NearestNeighbor (KNN classifier, which makes decision based on the
features close to the learned classification bounflHsy. Alternatively, in LafuenteArroyo et al.study,
representation of images through the illumination values lassifiedusingthe SVMs wherethe Gaussian
kernel function is applied for the SVMI56]. Also, Fleyeh usedhe Zernike momentso extract the regions of
interests andhe SVMs is appliedor the classificatiol7]. Osuna et aimplementedhe SVM to detect the
face, and discrimnatetheface and notfaceobjectsby usingthousands of examplésr training of the SVMs

and testindg18]. Pontil and Verri appliethe SVMs toclassifythe 3D objectsn the Columbia Object Image
Library (COIL) [19, 20]. However,in this researchthe appearances of the described objects are explicitly
different, and hence the discriminatioothem are not extremely difficult. Roobaert et al. repeated these
experiments with similar classification algorithms to analyze the comparative accutheypdMs classifier

[21]. For this paperthe SVM classifier is preferred to recognize the different chairs due to its high
generalization performance without any additional priori knowledge, even when the dimension of the input
space is high.

In the rest of the paper, Section 2 reviews the overall the structure of the algorithm, Section 3 presents the GHT
technique to extract the key features, Section 4 classifies the extracted features of the selected chair models
usingthe SVM classifier. Setton 5 presents implementation of the algorithm to the NAO HR with simulation

and experimental results and finally Section 6 summarizes the paper.

2. Configuration Of The Proposed Object Recognition Algorithm

As shown in the
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Figure 1, the proposed algorithm includes essentially two main parts: Initially the HR takes images from
the environment, then important features are extracted from the taken images by using teeh@idtie
Finally, these features are classified wiile SVM classifiers to recognize the various chair models. The
sections below review the two key stages of the object recognition algorithm.
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Original image

Applying Gradient operator

1) Tmages are taken from

3) Classification

\Nao robot's camera j f(\\ .
W Accumulating the R-Table results

Position point estimation of the object nccording 1o Reference Point

2) Features are extracted using Generalized Hough Transform technique
\ 7

Figurel: Configuration of the Cahir Recognition algorithm

3. Feature Extraction Using GHT

The HT is a popular method for the object recognition applications. It is applicable to analyze the objects
having analytical shapes such as straight lines, circles and ellipses; whereas, for the more complex arbitrary
shapes, the GHT, reviewed in this sectioas satisfactory performance.

3.1. The Standard HT
The idea behind of the HT is to detect straight lines described as:

y=mx +o 1)
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with m is the slope parametdp is the bias parameters of the line axd/ represent the trajectory of the line.

According to obtained parameter values, a 2D parameter space is created to determine the intersection points
of the lines. Line offsets for ¢hvarious inputs and outputs the Islepes are calculated as;

b, =xm +y (2

Each pai(x, y ) produces straight lines as showrFigure 2.

y b

Figure2: Line generation process.

As the vertical lines have infinite gle, equation 1 cannot be used for line generation. To handle this
problem Duda et al., devsded an alternative formulation stated24:

p=Xxcosg +ysin¢ (3)

b=2x,cosfl+y,sind

Py

Figure3: Dudadés alternative formulation.

In this formulation, the line is described wifp, ) parameters wherg represents the length of the normal
to the line andg is the angle. As can be seen from the

Figure 3, every(x, ¥ ) points in image space produces a corresponding cosine curve in the transform space,

which solves the unbounded slope problem. From the constructed parapzeterthe dominant lines in the
image are determined from the number of lines intersects, which is the desired target of the HT technique.
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(a) (b)

Figure4: (a) Imag space, (b) parameter space][23

The lines intersection point is namas an accumulator cells and each parameter space line is assigned into
the cells one by one and each cell accumulates the total number of the intersecting lines.

Hough Transform

-500

Rho (pixels)
(@)

500
0

Th%ta (radzlans) 3 100 200 300 400

Figure5: Hough peaks representation of a chair model in an adaton(23]

In addition to the straight line detection, GHT, reviewed next, has been utilized to describe other analytical
shapes.

3.2. The GHT for Recognizing Arbitrary Shapes

The HT having efficient robustness against the noise and occlusiondeddlopment of its extensions, which

can deal witithe feature extraction of the more general and-apalytical shapes. One of them is the GHT
allowing the noranalytical representation of the arbitrary shapes with a table calledlabl& storing the

position of the edge points with respect to the orientation of the gradient at each point. In the voting process,
for each edge point in the image, points in th&dBle with the same orientation are utilized to get an estimate

of the location of the objecand obtained data is gathered accordingly in a 2D accumulator space. The GHT
can also be used to recognize a rotated or scaled objects with a scaling factor and a rotation angle. In this case,
the parareter space is expanded to af#@m 2D accumulatorraay.
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During the implementation of the gradies#ticulationto generate RHable, horizontal and vertical filtering
mask are utilizedlefined as:

[ —1 0 1]
2.0 2
-1 =2 -3 =2 —17| -3 0 3
0 0 0 0 o] 202
1 2 3 2 1][-10 1]

Figure6: Horizontal and vertical filtering masks.
Then, the gradient difference nsgre obtained by performing these two nsasiiependently as shown in

Figure7.

Figure7: Gradient operator application using vertical and horizontal masks

The local gradient at every point is given by:

&b, (x, y)

qg= arCtafm (4)

Al
$ Av

—_—
Local gradient

& = arctan( i—';
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Figure8: Gradient determination process.

An anclor point R(x, ) is chosen as a reference center point or anchor point. From any arbitrary point
P(x, y) an offset value to the anchor point is calculated as:

D%, y) =Rx y) Ax Y (5)
The RTable is formed with combination of the local gradient and obtained these offset \Res. 8
illustrates the RTable generationantdat a! Bakvur u Kk ashows fhe&comonehtsiofitherRa d € .
able.

B(x.p) #

Gradient @,

'
-

L]
-
-
-

’ Al(xl9av]} 5

R(xt » .yr )
Anchor point

Gradient &, ”v.‘

Figure9: lllustration of RTable generation

>1&ly ] 3 2
3 3(x 3y 3
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é

3m (xm, ym),...3n (xn,yn)
Nil

Tablel: R-Table.

After the RTable generation, the next process is to place new estimated akthdRY) points to the desired

object and show the new estimated scaling val&s ) of the detected object based on the location of the
object in theX and y coordinates. In the other words, the task is to locate the interested object with new
anchor point and describe the predicted scaling value of the desired object with the distance measurement of

these two values. To fin@RX, Ry Sx S)y paramegrs in 4D parameter Spa’cﬁos3 Y pos 3)%cale §/scal<;

the local gradienty will be calculated with given an(x, y) point from the image.

(Rx, Ry Sx S))I:( Px P0.0 + $xDOLY +69, , DO) (6)

For the sake of simplicity, equation (6) can bevréten in vector notation form.
(ReRY=(Px Y { Sx g Px B ™

Any two B(x, y,)and B(x,, y,) points from the image shown in tRegure10 can be described as;
(Rx Ry =(Px Py { sxg¢ Dx B ®)
(ReRY=(Px Py {"sx 9 Dx B ©)

Equating equation (8) and (9) yields

Rx=Px +Sx R P£x Sx, (10
Ry=Py +Sy p #y Sy, 11
Rearranging equations (10) and (11) leads t
Sy= %" PX (12)
Dx, - B
_Py,- Py
Sy=—%2—= (13
DY1 - )Q
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B(x,»)

o AN

A, (x5.0,) JPE{XE ?.}’.2)

Gradient#,

Figure10: R(X y) and S( % ) estimation

By selecting randomly two sample points from the target iméBg, Ry Sx S), points are determined for

the parameter space. According to the reference point on the imdgdldRresults are transferred to the
accumulator. Then the peaks in the accutmuearray remark the position and scagdues of the object.

Figurell: Accumulating the Rrable results according to reference point of image.
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Themaximum peaks are voted to detect the desired chair mowahalyze the robustness and effectiveness
of the extracted features which describes the dksibgect, the histogram model of the extracted features are
calculated usinghe Backprojection technique as shownhigurel12. For this research, the maximum peak
values intheaccumulator are considered as a desired chair model.

Figurel2: Backprojection representation.

4. Classification Usingthe SVM

To classify the extracted chair featurdgs nonlinear SVMs classifier is preferred with@? kernel.

() =enr 8 0,07 (") a9
where ch represents the feature chanieth =1, 2, 3). The three resolution dhe objects are corresponded to
the tiree different feature channelg, andv; stand for he i and j"training samplesy," andeCh are used
as vectoral representations of tH& and j"training samples on theh. b = g b 4 3t are the mixing

coefficients that can be learned in the training process,&f&ds the c?distance on channath and can be

defined as:
1 (- w)'
D VCh VCh - AT 1) 1
( ) zazi |U| +W| =
where " = (1, ... ) and Vi" =(W, W;,...,W,), M is used as the dimension of the sample

representationg follows as:
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Qo

Y % b, poh (V-Chv-Ch)
S1j gehel O e\
9= 2 (16)

»o_gé):

where N is thenumber of the training samplds. this paper, all the parameters of tB&M are obtained
through the parallel training proce3$iefinal decision for a test sampb¢ has the following form:

= 1
y(%) Cgigzmaé (K(x}ac ) (17

T
where K(X) =(K(V1,VX),..., K(VN \4()) , @ is used for the learned weight parameter descriptionkarisl

taken as the learned threshold parameter valueaith category respectiveRinally, the desired object can
be recognized and classifiad shown irFigure13.

Figure13: Chair recognition

5. Implementation of the Algorithm to the NAO HR
This section briefly introduces the NAO HR and the implementation of the proposed algorithm.
5.1.The NAO HR: An overview

The NAO HR is an autonomous, programmable bipedal robot developdddieparan Roboticdt is 58cm
tall and it is able to move, dadt, hear and even talk to human beings.
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Figurel4: TheNao Humanoid Robot
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The NAO HR requiresmages through two identical video cameras located in the forehead and inside the

mouth to understand and analyze the surrounding environn@isegraphe softwangill be used to select

cameras so th#teNAO HR can recognize and categorize the diffédrair models. In the next steéppenCV
as well aythonlanguage have been used to further process, analyze, and understand faces.

5.1.  Simulation and Experimental Results

This section evaluates the proposed chair recognition algorithm both in simulation and experimental

environments. The implementation process consists of 2 steges Training Phase and Testing Phase. For

this research, the CALTECH 101 image databaselaidthree categories (Chair, Wheel Chair and Windsor

Chair) are preferred. In the Training Phase, the GHT function is used to extract the most important features.
Then, both in the Training and Testing Phasles SVM classifier is used to classify thetdcted different
chair models from CALTECH 101 dataset.

To evaluate the determined SVMs classifier performance, it is necessary to create a confusion matrices.
Confusion matrices fahe SVM classifier is given in th&able2.

Classes : Whe_e l Windgor
Chair | Chair Chair
s 1.00 | 0.00 | 0.00
Wheel
Chair 0.10 0.90 0.00
Windsor
Chair 0.10 0.10 0.80

Table2: Confusion matrix resufor three different chair model classification.

As can be seen frofable 2, the standard chair can be recognized with 100% accuracy while the other type
of chairs have slightly less accurate recognition rate. Now, the algorithms for the chair recognition are

transferred to

t he

NAO HRO shownmt er f ace

through

Cho

Figure 15. In this experiment, all steps are represented with boxes, each box has own functions and these
functions are connected to eachesth

Full Text/Tam Metin
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I»

P4
(+165

1sQuiteSeen

Figurel15: Chair recognition application in Choregraphe.

After the recognition and classification process, the NAO HR svadkvardsthe desired/recognized chair
model as shown iRigure16.

" " SURF algarithim
> HaadFitchSetling EI\IE NV"CW‘-’BW@@ ] [ VaitioChair Memarize |7 [IsQuiteSeen | ) [
[ 1 ( : OB o 0i00! C g
[ 01 ® J pﬁ 1010 0
/ oion o
" A A
Camment (2 Comrnent (4)
SURF algarithrm: In this Bowy codsbook generation:
script, the key features are In this script, wiactred surf
Te——— exfracted using SURF features are cateqorized
algar ithim, Lging K-rmieans algarithm,

Cornrent (1) Video monitor
e Selected Chair Position: In
aleeckn this script, the desired L
thair modsl position is
rnetorized. Bt e

L Camment Ormnitialk EI
Chair selection: In this j
script 3 different (chatr, J
whell chair and windsor :|

chair)chair models are

classified and categorized Comment (3)

with S classifier,

In this stage, chair madel is O Walk: Nao iz going to
determined. Then Nao asks desired position (selectad
user for the desired chair thair's pozition)

madel,

Figurel16: Experiment of walking towarde recognized and classified chair model.
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Furthermore, as shown Figurel7, an additional dialogue is created in python dll. Environment
and all the data results are printediigualize the application.

Hello, I am NAQC. I can recognize and classify different chair models.

Do you want me to run the chair recognition procedure?

vin 7

W

Ck, I am recognizing...

Chair is recognized.

Do you want to learn which category this recognized chair model belong to?
v/n ?

v

Thiz chair model bkelongs to this category: Chair

How, I am going to go next to the chair to show you.

Figurel7: Python output results of the algorithm

6. Conclusion And Further Research

In this papera two-stepchair recognition algorithm is reviewed and appliedi®@NAO HR.
Initially, after the several preprocessing st GHT technique is used to extract the key
features which describe the object specifically. Thethakxtracted features eevaluated with

the SVM to classifythree different chair models from CALTECH 101 dataset. Finally, at the last
stage, the algorithm is transferred and implementethedNAO HR. This research will be
extended and applied to various sophisticated HRI sas@ear future.
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in Adana Science and Technology University. Project No: 17332004, Project Title: Chair
Recognition algorithm for The NAO Humanoid Robot.
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Eigenface Based Emotion Analysis Algorithm and Implementation to
Humanoid Robot
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ABSTRACT: This paper proposes asBage emtion analysis algorithm angtesents

its application to NAChumanoid robotinitially, the robotspecify the boundaries of
the face using Eigenface approadnd then, corresponding facial distance
measurements ardetermined with Euclidean Distance measurement technique
Finally, the measured facial distances atassifiedwith Artificial Neural Networks

to recognize thenstant emotionastates of humanrhe reliability of theperformed
emotion analysis is veid@d by analyzing eacletminal decision reachdzhsed on the
facial distance measurements.

Keywords: Artificial Neural Networks, emotion analysis, Eigenface, Euclidean
distance measurement technique, emotion analysis, facial expression, Humanoid
Robot.

1. Introduction

Humanoid Robots (HRs) are extensively becoming an integral part of our daily lives. Scenarios
in which robots share the same workspeceooperatiorwith humans aravide spreading-or
example, robots are used for the purposes of elderly care [1,2], rehabilitation and hegBh care

5], education [6,7], entertainment-{®], personal companion [114], guidance [15-18] and
receptionist [19,20]To achieve these challenging tasksial abilities are essential for HRs to
coexist with humans in congruity and to be efficient in cooperation with humans. One major goal
of creating a social interactive HR is to make a robot no longer considered only as tools or
machines but more as a paat. To this end, a HR has to behave in a proper and naturel way as
in HumanrHuman Interaction (HHI). Keltner and Kring pointed out a highly dependent relation
between emotion and social interactj@d]. Theystatedthat emotions serve a set of functions
(such as providing information to the conspecifics about the environment or promoting strong
social relationships) that are critical to coordinate social interactions. Furthermore, Jayagopi et al.
attempted to identify and build a dataset of social cuglading paraverbal and nonverbal cues

to improve HRI[22]. Based on these motivatis,to pursue a more general social HRI, HRs are
expected to perform various advanced tasks such as making decision about content of a
communication based on emotions dfiaman. In this case, the human face is the most powerful
candidate to analyze emotional statements. Therefore, designing autonomous HRs with efficient
emotion analysis capability leads to more sophisticated social robots design.


mailto:ftmgongor@gmail.com
mailto:otutsoy@adanabtu.edu.tr
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A great number of faciakmotion analysis algorithms have been developed in the literature.
Gratch and Marella's stated importance of understanding emotions in education, and focused on
computational approaches to make facial emotion analysis [23]. Zhou et al. used Embedded HMM
(Embedded Hidden Markov Model) to recognize facial expressions faimeainteractive video
gamed24], Ballihi et al. developed a further emotion analysis algorithm to only detect negative
and positive facial expre®ns [25]. This algorithm takento account not only the facial muscle
movements, but also the posture of the upper body in emotion analysis. Tahdoaisgd on
categoizing the facial muscles that move when certain expressions are being displayed by the
human face[25]. Murthy et al.used Eigenface based approach to recognize six universal
expressions from various subjects in the CKlamade (CK) facial expression database and the
Japanese Female Facial Expression (JAFFE) dat§®gisén this researchthey extracted basic
emotionalstatements from the whole face, rather than from changes in the shape of the facial
parts or their gemetrical relationships. lather words, the emotions are distinguished without
extracting any individual facial feates. These studies show tEagenface based approach is fast

and produces reasonalfideial emotiorrecognition rates.

A number of facial emotion analysis algorithms have been implemented to various HRs in the
literature. Velasquez proposed an ematiased control for autonomous HRB% In his research,

six basic prototypical emotions are implemented with innate personality and the capacity of
acquired learning. Hashimoto et al [27] developed a rich fegjlessions algorithm for SAYA
robot Kuo et al. built a HR to use in healthcapplicationsequipped witthoth advanced social
capabilitiesand extended autonomf28]. They integrated complex social variables including
environment awarenesgser presence awareness, usentions, and user facial expression
recognition abilities. Asnentioned in Jokinen and Wilcock woiKAO HR is designed to be
especially suitable for interaction with autistic students since it is not only interactive, engaging,
captivating and interesting but also adapt to the exact requirements of the classtbom wi
analyzing each student's facial expressi@®. Breazeal used Arousal_ValenrStance (AVS)
algorithm to obtain facial expressions and implemented it to Kismef3dR Recently, David
Hanson developed a social HR named SOFIA designed to make ofaci&lOexpressions as
users ask about her feelings or about the weather, traffic and basic trivia [31].

In this paper, the proposed facial emotion analysis algorithm has two key components: facial
feature extraction, and classifying emotional propeafeshuman. Various algorithms have been
proposed in the literature to extract crucial facial features from the image. Barlett et al. combined
Optical Flow (OF) and Principal Component Analysis (PCA) techniques with Eigenface approach
to extract crucial feial feature$32]. Otsuka offered a facial recognitiapproach combined with
Hidden Markov Model (HMM) and OI33]. Then, they predicted the positions of the facial
muscles from image sequences. Yacoob et@isideredOF method to follow the dynamic
motion of the facal features from video andassified the facianuscle movements wherket
recognition rate ranged from 80% to 9484]. Lyons et al. computed Gabor wavelet valtars

34 facial landmark points (such as the corners of the mthnghip ofthe nose) and thesreated

a facial feature vectdB5]. Chen et al. improved Linear Discriminateaysis (LDA) algorithm
anddescribed a new clustering based facial feature extraction approach for the facial expression
analysiswhere the emotion recoditin accuracy wer86.7%, 98.2% and 89.1% performances

for the neutral vs. neneutral, smile vs. neamile, and anger vs. non anger emotions respectively
[36]. Viola and Jones investigated an algorithm which initially extracts features from the taken
image using Haat ike features and integral image technigues, and then creates weak and strong
candidates according to the summation of the features and finally eliminates the weak candidates
to extract the frontal face from the whole imaged]8 Lal et al.apgied Eigenface approach to
extract crucial facial features, and then used Euclidean Distance method to classify each facial
expression respectivelyith 97% accuracy for 198 images from #iRGC face databa$a?].
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After the extraction of facial featas,in the last stage of the facial emotion analysis algorithm,
emotional states of the human is recognized by classifying the corresponding facial distance
measurements. Islam and Loo modified a-stege fuzzy reasoning model for facial emotion
classifi@ation[28]. In the first stage of the fuzzy reasoning, the facial distance measurements and
facial muscle movements are fuzzified and then linked to AUs. In the second stage of the fuzzy
reasoning, these AUs ade-fuzzified and then transferred to the dion space to classify basic
emotions such as surprise, sadness, fear, anger, and happiness. They evaluated the algorithm on
the extended CohKanade (CK) database by using 150 image sequences and reported an average
87% accuracy for facial emotion recogymin. Kharat and Dudul considered Support Vector
Machines (SVMs) classifier for basic emotional expressions categorifatipiThey tested the
algorithm in simulation environment on available data rather than in dynamic environment and
claimed 94% accuy for emotion recognition. Tsalakanido and Malassiotis used rule based
classification to recognize emotiof9]. They applied both the geometric and appearance based
approaches to obtain facial measurements from 2D and 3D images and conducted experiments
with 52 participants in dynamic environment to assess accuracy where it was around @0%. In
further researchMa and Khorasanised aconstructive feedorward Neural Network (NN) to

extract corresponding facial expressions using pruning techi@&lidhe evaluation is carried

out for surprise, anger, happiness, and disgust emotions with 100% and 93.75% recognition rates
(without rejection).

In the rest of the paperg&tion 2 reviews the overatructure of théacial emotion analysis
algorithm, Section BeviewsEigenface approach to extract key features of the face and Euclidean
distance measurement technique to deterrtiieeorresponding facial distanceeasurements
from the extracted Eigenfaces, In SectiorAdtjficial Neural Networks (ANNS)is presented to
distinguish corresponding emotional statememisnan Section 5performs simulation and
experimental and analysis the resulisction 6 presents implentation of the algorithm tBlAO
HR, and finally Section 7 summarizes thepea

2. Proposed and Experimentally Implemented Emotion Analysis Algorithm

The proposed emotion analysis algorithm has three key stages as shagurénl. In the first
stage, images are taken from NAO HR's camera, and at the second stage, crucfahfaoésl
are extracted from the taken image by using Eigenface appapacthencorresponding facial
distancemeasurementare determined using ED techniquiénally, at the third stage, extracted
facial expressions are evaluatedrézognize thenstant emotional properties diuman with
ANNSs classifier.
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2) Facial features are extracted using Eigenface approach

Tnput Neurans
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Neutral Angriness Disgust Fear Suprise Sadness
3) Emotion extraction

Figurel: Proposed emotion analysis architecture

In the rest of the paper, these stages of the algorithm are reviewed an
HR.

3.Facial Feature Extraction Using Eigenfaceach

Feature extraction is a key stage for the facial emotion analyssms

eigenvaluedaving a specific threshold valuln this case, to reduce the
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the PCA is usetb diminate the dependent dafRCAfocuses orinding k principal axes, which

defines an orthonormal coordinate system that can capture the highest variance value in the data.
Then each face image is approximated using Eigenfacescede with the largest eigenvalues
wherethe face can be represented by the weighted sum of Eigenfaces.

The steps tdigure outthe Eigenfaces are:

1) Training a setof imagés, G .., ,: Eachimage is transferred into a vector of size

N and located into the set.
2) Taking the average face value of the determined set is:

I
Y —m?:l € (18)

3) Differentiating each corresponding face fromethverage face: The difference between
the input image and the mean image has to be calculated and the result is stdred in

F. =G - (19
4) Applying P&: A set of large vector is subject to PCA and searcha®farthonormal
vector U, , which is the best description for the distribution of the data. Ti& vector

U, is chosen such that:
1.0 2

fo=—a(u. F) (20)
m o

The vectorsu, and /, areused to represent eigemters and eigenvalues of the
corresponding covariance matrix.

Subject to:
gl, ifl=k
u.u=d 3 21
M= G 10, otherwise @D
5) Describing the Covariance matrix:
1 X
C=—8§ kK £ AA (22
M =

where the matrixA=[ E E.. hﬂ

However, in this case, the Covariance matfix is in N3 N?dimensionintroducinga
challenging task for typical image size&dince t is crucial to find a comytationally
efficient method tabtain the optimal eigenvectoifer thenumber of data pointseing

less than the dimension of spém< Nz), only m, rathetN? eigenvectorsan be
chosen

In this condition, N dimensional eigenvectors task can be handled by first solving for
the eigenvectors ofM® M matrix. Then considering the eigenvectors Af. A with
taking convenient linear combinations of the face im&gesas;

AT Ay = 4.y (23)

with premultiplying both side by A, the following equation i®btainedas:
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6)

7)

8)

9)

AA Ay =u. Ay (24)
As can be seen from the equation (A are the eigenvectors AA

with following this analysism3 m matrix can be constructed as:
L=A"A (25)

where L, = FL F, and it used to findn eigenvectorsy, of L. Notice that, these all

vectors are determined linear combinations of Mhdraining ®t of the face images to
form of the Eigen facey, .

M
u=av k, | 4..m (26)
k=1

Due to this analysis, calculations are greatly reduced from the order of the number of
pixels in the image I ?) to order of the number of images in the training(MaK N2)

. The associative eigenvalues ipérto rank the eigenvectors based on their usefulness in
the variation characterization between the images.

Transforminghe test image into Eigenface image: A new test img@gis transformed

into its Eigenfaceln other words, itsLIN2 2 SOG SR Ay i(i2 aFl OS aLl OS¢
w=u'(G-)" 27)

This equation determines a set of image multiplications and summation operations
performed at approximately frame ratef theimage.

Taking &cial measurement using ED: The distanc¥\bfo each face is called Euclidean
distance and defined by:

E2=|| W- W k=1,2,3,..,N (28)

whereW is a vector irthe k™ face class.

Defining a threshold value: When the minimtﬁpis less thanthe chosen/selected

threshold value g;, the corresponding face is classified as belonging to class k.
hiKSNBAaSE AG gAft oS OflaAaAFASR Fa adzylyz2¢6
class.{, is described as half the largest distance between any two face imagesaa

be determined as:

01 ~ .
g :% dax, | W - v ik=1,2,...N (29
g -

The ED of a projected test image from all the projected train images are determined and
the minimum value is selected to extract the most similar train image to the test image.

The distanceE between the test image(G) and its reconstructed image from the
EigenfaceG' can be found as:
e =] e -5 (30
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where G =u* W+

In this case,
if E2 g, then the input image isdoes not cover a face image and no face is

detected.
If E<@and E, 2 g, the input image is a face image , however it is detected as

unknown face.
If E<C7tand Ek <{q, the input images are the individual face imagelated

with the class vectoWk.

The basic idea is to detect the presence of faces in the whole image and calculate the

distance E between the local sub images and face spa@ach pixels in the image. In
this case, it i s used as a measure of Aif acer

theface spacat every pointintheimagean be descri ()E(Xj y))aos a Af ace
In the next stage of théacial emotion analysis algorithm, features extracted based on the
Eigenface approach are dividedtasning seiand test set~or a test image, it is firstly projected

into the Eigenface of each class separataig reconstructed image is derived fromcka
Eigenface. Then, the most similar reconstructed image to the input image will be determined using

ANN classifier.

4. Emotion Extraction Using ANN Classifier

ANN classifier is employed to extract the facial expressions from the Eigenisgégere 2.

Bias
& z
— X J
i VV//\ Y;‘ [

w

=

(=]

Pt

g =
z )
= o
2 ch
= A

R, fear

— R, ;happiness
R, ,sadness

R, ssuprise
R, disgust
R, ,neutral

Figure2: Backpropagation NN architecture [38]
In the initialization stage of the NN, the input variabfesis multiplied by a weight\l and a

neuron biad is used. Th@pproximated function is described as:
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) .
z=3 wx b gW b%);
=1 e

(3D)

The neuron biad actsas adding an additional input value with weight The formulation
becomes

p
z=3 wx =W X (32
i=1
This numeric output iplaced in to theaturatedactivation functions (z) . It returns asaturated

min-max value Q or 1). In this paper, it is used as the sigmoid function as dedicated in the
following equation:

s5(9) =i (33)
TheconsideredNN classifier has one hiddenyler and it starts witrxi input value The neurons

between layers are leashed WV}]] andVij weights The activation of one hidden neurpis

identified usingZ; = V\{hT X, as depicteds

ex, o ew’ o
é,r u hr U .
éxz u &2 2211 4, .. %,o
é U é 22, Z,
X=¢" W' =2 tand Z &7 34)
e U é - U g-
e. u ¢. U 6Zu e o G
é u é u
,XT 3 hT <
ernv i » H

where the components of tHematrix is used to describe the activation of thealuefor input

value X . Now, the hidden layer activation valugand itsoutputvalueV with the whole system
output (Y') aredefined as

Y=5(2) (35)

whereY =[y v ... w] -

In order to trainANN using backpropagation algorithm, there are three crucial steps: the feed
forward of the training input, the computation and backpropagation of related error value, and the
adjustment of the corresponding weight valueghe first stage, the data is fed forward from the
input layer to output layer. Then, ANN is initialized randomly and the input Yalsebtained.

In the next stage, the determined outpaltie y is obtaned The target outputalue T serves

to calculate the backpropagation of the related error @#u€& -y. Now, the aim is minimizing
the cost function as:
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1..
=-a¢ (36)
27
In this case, the output layer has no activation function. Therefereepresentation becomes
y=awy (37
j
Now, theweights of the output layer has to be adjusted uSiraglient descentpdate rule:

WD = () A B @9
il
In equation (21), the learning rate is described vii¢h) and it is used to adjust the speed value

to reach the minimunaalueof theoptimization problem performed withNN classifier.In this
term, it is crucial to find Jacobianatrix.

To determine the Jacobiaw— , the chain rule is applied as follows:

LW

W _ pug y
— (39
Wi R WL
Now, these three partial derivatives are easy to extract as:
W_o BBy ¥ (40)
e M Wi
Then, the output layer weights are updatisg

W (n+1) = (D A1)y e (41)
For hidden layer, a similar rule is@jed, the Jacobian is determined as:

Wo_ pw B (42
SRR T
This yields to;

Wo_sdipe g g (43
W, alésﬁ woypg @ v
with,

Wi _ .. A

—L=5%(z) and —- = (44)
2, ' W
The data is execetl for hidden neuron weights as;

Wi (n+1) =2y'(Nxs; (2)& e (45)

|
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The training data set consist of seven output expressions for per individual in an obtained

Eigenface image. Oncine ANN weights are determinedt, is now ready to distinguish the

emotional statements from the extracted Eigenfeatires Thus, at the end of the classitioa
process, the algorithprovides seven outputs related with each emotion

5. SimulationAnd Experimental Results

For this paper, in the first experiment, each emotion categorized into seven atagsefaining

samples. Thenjgenvectors and eigenvalues of 10 different female images from JAFFE database

are specified Then the covariancenatrix of each facial feature extracted andhe covariance

matrix of eachmean centered feature vectare computed. For theext stage, it is focused on
determination of three most significant Eigenvectors which are aligned in the decreasing order of
the related eigenvalues of the covariance matrix. Then, discrete subspaces for all emotions are
generated with using the available eigenvectors of emotions. Thus, the input image is ready for
the identification by incorporating with ANN classifier.

In teging stage, the eigenvectors aeterminedrom the input image as in training stage, then
EDs between each eigenvectors and the reference eigenvectors of each trained emotions are
determined. If these two emotions are matched, then ED will have thewumiroptimization
error valueln order to analyze the effect of ED measurement technique with Eigenface approach,

emotion analysis is performed based on the ED results of three facial parts (eyebrow, nose, mouth)

separately and then in the second experimamnotion extraction iperformedby analyzing the
whole face. Based on this minimum ED value, a decision camabeto obtaina certain emotion

(in this case it is happy). Since three principal vectors are being focused to extract, there will be

three@t i ons. I n this case, the Ahappyo emoti
testing stage for the fAhappyo emotion with
Testing image Result
D1 0.100 1312 1.932 1.871 1.220 1.430 Happiness
n 0.119 1.300 1.964 1743 1321 1491 Happiness
D3 0.125 1307 1.888 1774 1210 1.508 Happiness

Tablel:

ED measurement values for eyebrows

In Table2, the testingst age for the fAhappyo emoti on

respectively.
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Table2: Euclidean distance measurement values for nose

As can be seen from the Table 2, the fAhappyo er
fidi sgust 0 Ieethwith one Bigemvecwre r i

InTable3, t he testing stage for the O6happy®dé emoti ol

Table3: Euclidean distance measurement values for mouth

As can be seen from Tabl e 3, dgbneectds larmipghey 6 emot
Asurprdmeeti on i s denpectarkinally, tovdestribe the pagticuéar emotion,

the summarization of the lowest ED values for whole face is depicted in Table 4. From this table,

it has been observed that the Ohappyd emotion i

No of votes for the selected facial parts Recognized

Test image Facial parts :
expression

Angriness Disgust Fear Happines Sadness Surprise

Eyebrows

Nose

Mouth

Total votes

Table4: Testingresuls f or fAhappinesso

To analyze the whole face, an example of correct ANN labelling process is also described for
the test images in the following table.

986
Full Text/Tam Metin Proceedings Boek. A f RA N& f S Naluma/Gilt4o P



1 { dza f Bilndve\ika@ldmiKongresi'l8 |05® v, 16 InternationalScienceand AcademidCongress'18

Angriness Disgust Fear Happiness Sadness Surprise Neutral
0.859 0.020 0.000 0.000 0.020 0.000 0.001
0.016 0.555 0.000 0.000 0.428 0.000 0.001
0.001 0.005 0.970 0.000 0.022 0.000 0.002
0.000 0.000 0.158 0.720 0.000 0.000 0.122
0.000 0.000 0.025 0.000 0.975 0.000 0.000
0.000 0.000 0.000 0.000 0.000 1.000 0.000
0.000 0.000 0.000 0.000 0.000 0.000 1.000

Table5: Example of correct ANN labelling fahetest image

In order to evaluate thiainedNN classifier performance, it is necessary to create a confusion

matrices. Confusion matrices fANN classifier is shown in Table 6.

Table6: Confusion Matrix evaluationfdeigenface approach withNN using JAFFE database
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6. Implementation of the Emotion Analysis Algorithm to NAO HR

This section briefly introduces NAO HR and the implementation of the proposed facial emotion
analysis algorithms.

6.1.NAO HR: An Overview

NAO HRis an autonomous, programmable bipedal robot developédtieparan Robotics [16]

It is 58-cm tall and it is abléo move, recognize, hear and even talk to human bai#S.HR is

a platform ofTwo-Legged Standard League [1®]requiresimages through two identical video
cameras located in the forehead and inside the mouth to understand the emotion suing facial
expressionsChoregraphe software [18jll be used to select cameras so tHAO can detect the

human face.

6.2.Implementation

Now, whole steps are transferred to NAO HROGs
Figure 3. In this experiment, all steps aapresented with boxes, each box has own functions and
these functions are connected to each other.

* (T m
T cecel

ELIPN
5]
Kﬁmm w
m 3
Comment
Rabot stands up

Start Basic Awareness
selecting only the People Every time the robot tracks
Stimulus in the a new face, the Emotion
Parameters, so the robot analysis box is triggered.

Switch Case
“happy”
"surprised”
“angry”

"sed”

"neutral'
*disqust”

QO000000

Comment

Tthe robat an identify a
facial expression, the
corresponding string s sent
Comment to the Switch Case bax,
which in tum triggers the
belonging Animated Say
b

®

o
il anly track the human's

face, but no sound,

movements, etc.

I

Logviewsr

[P0 ] behaviochox Hog:287 _Behavior_run_fisoq_ fevIDSITASZS_root_start 3: Volume: 53
Show alllogs LogLevel: Info B

Figure3: Choregraphe environment

Robat Applcations  Robot Vew r
————

An example of the body gestures, which are used to express different emotional states, is given
in Figure 4
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Video monitor (3  Video monitor ®
o @& & & a & @ ¢ & &

ISV video monitor ["Poselibrary | _video monitor

Robot View ()|  Robot View 1E3]
(4 G G & @ @ G & & B §

| [ Robot Applications | Robot View

| Robot Applications | Robot View

Figure4: Emotion detection test application in Choregraphe

Furthermore, as shown in the following figure, additional dialogues are created in python dll
environment and all the data results are printed to also visualize the emotion extraction
application.

Hello I am HAG, I can do facial emotion anmalysis, Do you want me to analyse your emotional atatement?
y/n ?

¥

Jk, please scand front of me. I will cry oo analyze your smotion Scatement,

Jk, I am analayzing...

fou look angry! Pleass calm down

Do you want me to analyze your face again? y/n ?
n

Ok, let's back to the beginning...

Figure 5: Emotion extraction test application in Python

In addition to the tests carried out in JAFFE databasetimaltests are also performed on the
subjects as shown in the following figure.
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Figure6: Experimental testing with one subject

As can be seen froigure 6, NAO HR analysis the person’'s emotion and interacts with the
person to make him happier.

7. Conclusion and Further Research

In this paper, facial emotional analysis algorithm is reviewed and applied to NAO HR. Initially,
facial features are extracted using Eigenface approach and then distance measurements of these
Eigenfaces are taken using ED measurement technique. Finaiynexb Eigenface distance
measurements are evaluated with ANN classifier to reveal emotional propetigsnah Even

though, the proposed algorithm can be implemented to all HRs, in this research, it has been specifically
applied to NAO HRThis researchvill be extended and applied to various sophisticated HRI cases

in near future.
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SY¥ZLEKMELERKN T! RK LKRASI CKNSKNDEN

ZORUNLULUJUNA KLKKKKN D! ZENLEMENKN
SENETLERK BAKI MIENRDLAM DKERK L ME S K

Bilal ¥zel
Sel -uk | niversiitesi, Hukuk Fak¢l tes
Ticaret Hukuku A.B.D.
E-Mail: bilalozel86@gmail.com

¥zetl kemi zde son zamanl arda devi z kurunda
ger-ekl ekmektedir. Bahse konu dal gal anmal ar a
d¢zenl eyi ci i kKl emler olukturmaktader. Bu °nl eml
Koruma Hakkénda e32nsaayaljd éKarlaarr ak - ékar él an
al maktadeéer . Me z kK %r dé¢zenl emel er il e baze s°zl el
do°vize endeksli ol arak yapél masé yasakl anméxktéeéer
bedel in keymet| i evr akkdraar 1 dhean @me €l mas e t h©afi nare
senetlerin de ayné yasaja tabi ol duju d¢zenl en
evrak nitelijinde olan kambiyo senetleri de b°y
bul unmaktadeéer. Ancak, k ambk yol nsaesnée td eely @ mii ynl ehem
hem de kendine °zg¢ bazé ©°zellikleri mevcuttu
s°z|l ekme yapma yasajJénén uygul anmaséné i mkO©nseéz
Anahtar Kelimelerk ambi yo senetl eri, m¢ecerretl i k il kesi
Girick
D°vizde yakanan dalgal anmal ar ve afaki nitel
al enmaséné gerektirmicktir. Bu °nl eml er den
Cumhurbakkanl éjé karareée ile al é&nan |ITe¢; rkka rRardaas é
Dejikiklik Yapéel magénheDat?rzl €a@almanr ldpdna gaslag @i |
karar , Hazine ve Maliye Bakanl éjénca belirlenen
bedelinin d°viz cinsi hdédaraeyakde&viezamayadel$ leiné
Mezk%r kararén verdii§]i yet ki il e, Hazine ve
Hakkéenda 32 Sayeéel é Kar ar a3 2K I3i4kkdidre TDeel liikji k( T &b I
Dair Tebli] @BZe&RR)i jyaNEnl amE&t ér . Bu deji ki kIlik
féekrasentakmé@ bedel i ve bu s°zl ekmeden kaynakl
cinsinden veya d°vize endeksli olarak kararl akt
k € y imevtaklarda y e r al an bedel |l erin dovi z cinsinden
belirl enmesinia&a dngmkrglne rorhimatdierj.é Kéeymet | i evr akEé
getiren bu h¢gkmegn normlar hiyerarxkisimp (alt
aykéeré olup ol madéje ve de °zellikle m¢gcerret
kambiyo senetleri (poli-e, bono, -ek) a-éséndan
dejerl endiril mesi gerekir. Ayersé cna nmeyzakn3er sde¢ zae n
senetl erinde def 6il erin il eri s¢r el mesi, k am
uygulanabilirlik sorunu gibi farklé y°nlerden
994
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A.D°vizle S°zlexkme Yapma Yasajéna Klikkin D¢zenl
32 Sayrédredekn 4. maddesTi¢rek i gglelbadreenyeg | eendi ki Ri |
belirlenen haller dékeénda, kendi aralarénda me]
kiralama dohi l her terl ¢ menkul vevegesey r i menku
s®zl ekmelerinde s°zl exkme bedeli ve bu s°zl ekmel

deviz cinsinden veya d°viaekehkhdhitkldroan odyag wlka nkaa
Kartlaré Koyl edir:

éméndan

delerpemlsemidla kiiyigiul anér . Dol ayéeséyl a
yedbde yerlekik ol masé gerekir. Tebl
de yerl exki k ki [

i fonl ar ,

sahipliklerinin bulun r

uygul amasé kapsaménda i efl emi k 8¢
Hem gerdektheml kikilerin Kk di aralarénda
Karar uygul ama alané bulur. Kikilerin uyrufj

ol
32 say

z.
akéméndan;

én uygulanmaseée t¢m s © enkubvegagimeankup | er i i -
at ém, takét ve finansal kiral ama doOhi
g ile ik, hhghmgnviapsaeamersd zd &akimled ienm .i
ine girmeyen bir s©°zI| e Hanmeay. Ancakl vi z | e

e Maliye Bakanl éjée istisnalar °ng®°r
kéméndan,;

yayéemé tari hinden °nce yapél mék s°©°:
Kar ar Ge-i ci 8 . Madde) . D¢zenl emel erin ge-
yukaeda verilen s°z|lekmeler a-éséndan bir st
l ¢Je girmesinden ©°nce d¢zenlenmik ve
in uygul anmasé bakéméndan istisna ol

,
® =~ S wnw OT QD

~
o))
jo})
(@)
o T

1
d

n 8. maddesinde sayél an hall erin deéxkeée
nelners ®kzalpeskacmeé nda d¢zem? einzcekngieyden!| vege.
ol arak bel i(rTleebnimejs,il). B J2rdky £rsce. g &€ pi ITdirrk i
i Kiler kendi aral énda ger-eklexktirec
rinin temel i ni olukturduju kambiyo

rel amaz.

k giemr e&/fi 21 khh ¢ knigerbd e J

] & s°z konusudd3#d4. sdiye
t evrak d¢zenl enmesi y 0
laiks ik aypssa ménda ol an s°zI| ekm
eyi ama-1l amaktader .

— —

K
e
é
me

— = X ® X T O

—D o3 T T OO
(‘Dl

QX" XXNO< O Q-

D —DC DY OD S D

I < " O NTSONO
® = —= oD X >

SXIJPcCc® -0

IT¢erkiyeodde vyerTlangibkh ak iéq iéf vadtwd@awdEEn dia i K-i, serbest m
sahibi T¢rk vatandaklaré dahil Tg¢grkiye®deaekdnuwrdie ye
tanémlanmékt ér (32 sayél é Karbakimsm. n2/sk)y.ekGer kak mai mi
oturdwj  Teek Medeni Kanunu m. 19klyulwugzdlellgiewi nari
bir h¢gkegm bul unmadeéeko a( MK Im.r i 5nli)n kweknleitndeditjan énelranms
Ticaret «kKirkeileirirhkheh Yeshski m°ygyeekmesinde g°steril

yerlekim yeri bul unamaz ( MK m. 19/ 2) . Fakat, tica
olukturdukl aréndan ( MK m. 19/ 3) tideawyetr | kiknlmetyleen i 13|
Bu hususta a-éklamalar ve tarteéekmalar i-in bkz. Keér

Anoni m k|rketler Hukuku, C. 1, Bankia. ve Ticaret Hu k
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B. 32 Sayeéel e K8RaB4 i lsay eNO& 8nTabl iHiiyner ar Ki si cer
Dej er llmesidir

Hukukun temel prensiplerinden biri al t nNor mun
nor mlar h#tyeruarikikseindinr varl ek sebebi, hukukun Kk
var sayéel ar ak, normlar én bel20B3bi 62dikzendefiexkik
32/ 34 sayéle Teblij i ki a-edan normlar hiyerarK
KI'k ol ar ak, 32 sayeéele Kararoda getirilen yenil:@
tanéyabil e ceji d¢zenl ekmam Ik&ji @&n  yBa tr k i bsa k, k aK adreayri 0k
szl ekme tiplerine istisna tanéyarak s°zI|l ekmel e
Tebli] il e ayrée bifkasflzilykmeendtplienrii ndl uked ur ae
getiril er ekndayayseark &klagpcsaakmés ©® z| ekme ti pl er i geni
ile Hazine ve Maliye Bakanl é&jénén yetkisine gir
Kkinci aanbaryak, sekwetlerlnde bedelin g°steril me |
671/kb, 776/2b ve 780/1b ) . Bu d¢zenl emel ekayeéetheamliindsed & rIstt £&
ve bedelin belirio|l mas é Karté aranmakt ér . Bedelisen T¢r k
aranmamaktader . Dol ayéseéeyla dleilzedealnisn ngl%eant erei
m¢ mk ¢ h°%wi z cinsinden g°sterilen bedel i -in efe
i se, bor-lu T¢grk Bor-lar Kanunuobénun 99% maddes
20083 2/ 3 4 sayeéel e Teblijnde | de dkalmbn yd ¢ slene@talrars é
zorunl ul uju getirilerek, Kanunoa ayker e bir |
hiyerarkisine aykeéerélek texkkil eder . Teblijodde
senetl erinde uybguu |l mumnsalbs U me & K birn,norm 11 e, y a
dé¢zenl enmesi gerekir.

C. 32 Sayeéel e -Ka/rad sidyeel 200TBebl i jin Kambi yo S
Dejerlendiril mesi

I1LM¢gcerretl i k Kl kesi ¢ter-evesinde Dejerlendir me
Keymet | i evrak nitelifJi takéyan senetl er, d¢ ze
bakémiéinNdaembebemhbaetepyue) ol mak’ ¢ Kdrlé iklkeiyymeetdyir
senedin d¢zenlenmesine sebekpeldlégre tkeemeanetil li i whkvir
senedi , konki ment o, i potekl: bor - senedi |, ma k
°rnekleridir. Temel bor- ilikkisinin senetten
2Nor ml ar hiyerarkiilsgi hiakikendkz ge6? gl er , K. (2013) .
Yayénl arée, s. 179 vd.

G zler, s. 181.

“Kambiyo senet | erdonkitnr i mukeu kti a rrntiétkerailjéid ér . Kanaat i mi:
generis bir s°zlekme olduju y°n¢inldedilgi Kikmmdpd iy ok Isem
Poroy, R. / Tekinal p, I (2013) . Kéy met | i21Ev rBaaks éHu |
Vedat Kitap-¢€él éek, s. 163.

S¥ztan, F. (1997). Kéymet | Evrak Hukuku, 2. Base,
Belirtmek gerekir k3i2/ 3342 ssaayyeEll @i TKealorliainjs ivield @m0 OBey a d ©
olarakbedel g°steril mabt épasaihaddEgpmunldtaipgieitk dt °va delnd rea
bedelinde g°steril mesi m¢e mk¢gnder .

¥zt an, S . 451 ; Poroy / Tekinal p, S . 142.
'¥ztan, s. 172; Poroy [/ Tekinalp, s. 35.
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bajlant é&nén kur ulolresseén et d leirn de, cpa -reerts ikzey met | i e
tipik °rnejini( pkodmbiey'® bmdnmoett lueenkir .

Kambiyo senetleri m¢célerTegtkbTircal atbaK@phaalkik-8an)i,R €
776/1b (bono) ve 780b (- e k)  breuk komubueukia yI& t s € zolarakesengtte r t s € z
gesterilmesini kay2éesleeroV enhekdéerdte $né z | i kambi yo
m¢cerr et | i J'%Bukeaeanlie Bamidyb segederindeki llpiko | up, hi -bir dogr
kategoriyegirmeZ.¥r nej i n kambiyo senetlerinde m¢gndemi -
ne ik, ne de eser s°zI| ek me s Kanhiyoseredijdeneralarur ne d
bedel , genell i kle bakka bir s®zI|l exmedenn i fasé
anIaKéIamamaktadér.

32 ayéel é Karara d®382dB&l asraayke | €€ Kleerbtl@1Jan d200 & | e
kapsamendaki s°zl ekmel erin t emel il i kkisini o}
d¢zenl enmesi ni yasak!| amacket amdgaer rAentc arki theelri kit eey dt
senetl erinin d°vizle d¢zenl enmesi halinde, bu
-ékmaktadeéer . ¥rnejin temel i i kki si eser s%zl e
edi |l emez. Bu bdenwlidluljatntdeam , mbeerei e n d°vizle g°©
sayél e Karar gerejince yas ak!Bgemenbelimmekogereke gi r di J
ki, kambiyo senedi , t emel il i kkinin tarafl ar
uygulanma?e.

2Kambiyo Senetlerinde Defdiler ¢er-evesinde Dej
Doktrinde!’f ar k1l & sénéfl andérmaya tabi tutudemtakl a bir

met ni nden an,lsekeltar kde ftéaialhenrg d ¢ n  h ¢ kegkmasheszil ¢] ¢ n
def 6k dlelri ndedi rDO(VvTiKzIme. g8 Xx%)eri |l en bedel senet me

bakéKta Benkonmetni ndelhg raunb vankaé I gainr ddiejfidid e nel e
ayéel@ aKarganr s°z|l ekme tipl erde dvedg ilki, Kiblier kaérsasne

i Kl em yapma yasaj] é getirdijinden, senet metnini

8M¢cerret!l ijin Kkamhbzioyround aein eotlldeurjiu iy-° n 47h Kambiypk z . Yél m

Senetlerinde Defdil er 2(.Ei nBeesdreénB a e mMWe rst.p alpli er r ec ht )

Kambiyo senetleri kanunen emre yazéleé senetlerdir.

namavehamiline yazéel é olarak d¢zenlenebilir. ¢al @ékmané

emre yazélé kambiyo senetlerinin °zellikleri kapsam

©YBir °odeme aracé olan -ekinmnjmn og@rnrientd ek @ yame télkimae Vi r-a kn

F. (2004) . M¢cerret Kéymet | i Evrak, Yayéml anmaméck

Bilimler Enstitg¢sye, S . 50 vd.

BTer k, Ksvi-re ve Al man hukukl arénda kambrilyiof itaahh

bulunduju konusulbda bkz Yél maz, s.

2Sayhan, K. (2006) . Kambiyo Senetlerinde M¢ccerret! i

13 Hueck, A. / Canaris, @V. (1986). Recht der Wertpapiere, 12. Auflage, Verlag Franz Vahlen, s. 27.

14 poroy / Tekinalp, s. 36.

BKambiyo senedinin mgcerret ol masénén bir sonucu da

t emel il i kkideki eksiklik nitelijinde olan d°vizle

ol arak kléestes¢gime, bu temel ilikkinin 32 sayélé Kar

yekeml gl ¢7 ¢ alténdadér Kambiyo senetlerinde i spat

Seyhan, s. 11819.

16 Poroy / Tekinalp, s. 39.

"Def 6i | felrd md &sréénlémaséna ilikkin bkz. Domani-, H. (19

ve Uygul amasé, Temel Yayénlare, s. 150 vd; Hueck [

S . 93 vd3ld4wéel ma z, S .

Senet metni ndean harklkeékn&laa ng echd fko iBbilddgi i -in bkz. Yeélm
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girip girmedif]i anl akélamaz bir durumdur . Bu n
addedi p, bu huswvsgu elmerzkese karké il eri

Yukaréda verilen °rnek ele aléndéjénda kambiyo
s®°zl ekmesine dayalé bir alacajén kambikglhsisenedi
dePoli arak il eri Dilemrekbl oerb-illuinru.n Bzudreberéddad | h a rsg k eetc
ic-¢nceg kikilere karké il eri s¢re¢lemez (TK m. 6
°demenin T¢rk parasé cinsinden yapél masé ger ek
s¢reéelebilir niteli ktedir

3. Kambiyo Senetlerin n T e d a vt¢éelr -Geévee¢gsi nde Dejerl endir me

D¢zenl emeye aykéeré olarak d°viz cinsinden vey
m¢e mke¢en ol mayan kambiyo senetlerinde yer alan b

kapsadaamem¢er k parasé ol arak tarafl ar32d 3yle rsiadyeerl éb

Tebli7J, m. 8/ 27) . D°vizle iklem yapma yasaj éna
senedinin) ge-ersizlif]i ol madéje Teblijin m. 8/
Tedasengdit® zel | i ] i bulunan kambiyo senetl eri b aké
uygul anacaije bir sorundur . g2lirrgan¢gkedavedlineat - ékla
birIeKtirilegpier(eakitoteprislievralan senedin °n v
inceleyerek ve bu g°r¢n¢gke inanarak senedi de
sonucunda bir eksi kl ik g°r memesi, yani g°r ¢éng¢ Kk
sa]ladarkt3a2038 sayéel é Teblijin 8/ 278nin uygul an
ortadan kalkar ve kambiyo senedinin tedavygl g ¢ C
Teblijin getirdiji d¢zenleme il e senedi devral a
i li kkGiwiimlien fdasakl é& i klemlere girip girmediijini
bir senedin tekrar T¢rk parasé keklinde d¢gzenl
Birden fazla ciro g°rm¢gk senet!l ekgeaidenteu bedel |
cirantaya imzal atél masénén zorluju su g°t¢rmez
Kart em®n diufnhmave cirantanén adé, soyadeée ile yer
gerekmedi Ji g%z °n¢nde RO uhngdkumeunl ¢dnu j uandkai yToe bd e
uygul anmasénén i mkansézl éejéndan bahsedilebilir.
Kaldé ki, hamilin bu bilgilere vakeéf ol duju dur
ilgililer T¢rk parasé ile yenirbmu seenetadagkeal
senet ayné anda meée tedav¢l de bul senenemikdeke r 2 Bur
dej i kinkda krleeye girmesi gerektiji s°ylenebilir.
git meden, devizle ,g°Bdgrekipanadéedeil nsi-ndem ekekr
gesterme yoluna gidebilirler. Fakat daha ©°nce
parasé cinsinden sorumlu ol abil mesi i -in TK m.
i mzasémuwueamalsé gerekir. Aksi takdirde, kambiyo h
bedel ine imza atanlar bu bedel den, do°viz cinsir
(TK m. 748).

®kahsi defoiler hakkénda geni k43wl gi i -in bkz. ¥zta
Bilerek bor-lunun zararéna hareket kavramé i -in bl
Yél maa3vd. s .

ZlKambi yo senetlerinin tedav¢l yeteneji hakkénda bkz.
Cirosu, Yayl éem Yayénceéel ék S 22 vd.

22 Jacobi, E. (1956), Wechsel nd Scheckrecht wunter Berg¢gcksichtigung
De Gruyter &Co., s. 41 vd.

Z2Cironun kKekli konusunda genik bilgi i-in bkz. ¥ze
Yayénlanmamék Y¢iksek Lisans Tezi, Sel-uk | niversite
2%Bu hususta genik blivigi i-in bkz. ¥ztan, s 86
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Tebl ij, Tée¢rkiyedde yerl eki k ikyiok isleenreidni kdesnzdein | aern
yasakl amaktader . Konuya bakka bir a-édan yakl
Karténeén, senedi devralan Kkikiler a-éséndan d
dé¢zenleyeninin Téegrkiyepaesegmreaediexiik loe dtudguée bbua
tedavygl sérasénda senedi devralan kikilerin Tg¢gr
uygul anép uygulanmayacajé da tartéekmaya a-éekteéer
Sonu-

Kambiyo senetl eri, kéeymep | seretrla&dkr di-in ndRa2&ed$° ?
cinsinden gesteril mesinin genel ol ar ak keymet
yasakl anmék ol masé uygulamada bir-ok soruna yol
°czellikleri bu nda¢széennél efmieinli ean uywguhakuken i mkon
dé¢zenl emenin nor mal hiyerarkisine aykéreéel éek t ecx
Bahsedilen hukuka aykérél éklaré akmanén yol u, K
Ancak, yvapélaenkehkadhant emel il i kkideki s%zl ekm
yine -°z¢m ol mayacakteéer. Zira kambiyo senetl eri
ile getirilen d¢zenlemenin kanun ile d¢igzenl enm
Bununla birlikte temel ilikkide herhangi bir s
senetl erinin Terk par asé ol ar ak dézenl enmesi
ger¢l mektedir. Bu konuda ©°r neBedeld °kvai nzb icyi on ssi enndeetnl
da d°vize endeksd igiobiarbaikr gelks tkearitl egreetzi ri | ebi | i
h©l i hazerda ho©l © dol anéel maya m¢sait.
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¥zt an, F. (1997). Kéymet i Evrak Hukuku, 2. Base,

¥zt ¢rk, D. F. (2004). M¢cerret Keéeyneatzlii | Bwvirveek ,s i Yt aeys

Sosyal Bilimler Enstitg¢se

Poroy, R. / Tekinal p, P (2013) . Kéymet | Evrak Hu

Vedat Kitap-él ék

Sayhan, K. (2006) . Kambiyo Senetlerinde M¢cerretli

Yél maz, A. L. (2007) . Kambiyo Senetlerinde Defdile
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T oONnNKQ K n oQ

oS¢ o

B0439 Sayeéelée Konkordato Komiserinimnr

r

=

Kurulunun Zorunlu Ol arak Ol uxkturul
H¢ k¢ ml @aneleijer | endi r mes i Ve Bazeée
Ar K. Gor . Mel t Em ERCAN ¥ZLER

'Sel -uk !niversitesi Huk ulkkf IFak ¢Hu lesk y ARD,Efdila Wts@id mar eGKrce wal i s
meltem.ercan@selcuk.edu.tr

| € KoNkbeldiakloe Kiomé see i Ali macakl!| él ar
k Olukturul maséna Dair Y©°netmel ik
anunl arda Dejikiklik Yapél mas
ordato komi $dériyewne dbDlaacéakl él
iril miktir. Bunl ar én yanénda
nudndaki d i Ki klikler ile de konkordat o, e
m haline g mi Ktir. Gerek 7101 sayeéel é Kcra
klkiik Yapél masé Hakkénda Kanundédun 18. maddesi
Kcra ve Kfl ©s Kanunudbénun 290. maddesinde dej i Ki
ve al acakl el ar kurulu il e bunlarén g°revlerior
Konkordato KomiserinilNi t e | i l erine ve Al acakl el ar Kurul ur
Olukturul maséna air Y°net melik h¢gkemlerdi kaps
kurul una il i kkin d¢zenl emel er yapél mékt ér . ¢ a
kuruluna ilikkin [1dujkd en oHRfnéed aneKam@&nwe il gi
dé¢zenl emesi ne dejerlendirme ve °neriler

e
unl u Ol ar a
u z K é
kordat o, k onk a
enl emel er get
u ej
u el

u
k
Dai

e
i zelld
il i kKkin

Anahtar KelimelerKonk or dat o, konkordato komiseri, al acal

i K

=~
o

kurumunun, Tée¢rk hubukl isktse emboeaya
yeni h¢kegmlerl e daha a-éklayéecé ve ka
ul edi | mesi sajl anmaya -alékeél makt ad:
anl akmaykao nkkamr dalt ar é&k,omd s es ¢ r & «ibn r | i ]
anl akmanén mahkemece tasdi k edil mesi
Kekilde kullanél masénéemnrsahtaymasol @i
reldamrdat o, °zelli kle i1kl eri iy gi t mey ¢
Il mak, onl ar é haciz ve ifl as yol I ar
i ni saj |l amak iSzere k a%i lKonkodador af é n d a
asa tabi ise ifl ©sén exkijinden Kkur:
ri

~

sonucu malvarl éjénén -oJunu kayt

- Qa

b
a

» —o Qo To T S
cCoD— ST ® =0
- —="33 ®»0oxTS
DY ZIOMTO M
XTODR TS XD
- QA ~xagp>s~
T —O 5

% Mohrbutter, J¢r gen/, Haddbich blar tkonkoursund Hvargleichsverwaltung, 6.

Neubearbeitete und erweiterte Aufl age, KP1Mhl SBaydl a, B
Kcra ve Kfl ©s Kanunu ve Bazé Kanunlarda Dejikiklik Yap
ilgili geneKumkak&; e KpnkandBté, Arikara 2018, s.17.

% Al manya da ©°zellikle ekomaxmiyk addurkd red meil wirlee « tlii rkikli me syie

kanun - al ék malLayrké ,y aNpd IDrgaakntged & n(l i che Haftung des Konk
1986, s.8).
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da bor-lul aré kor uma?. 8unkoenéan aa nhaiczéme t k oenti nseekrt ewdd r
kurulu ile sajlanabilecektir. Bu kapsamda A304
ve Al acakl élar Kurulunun Zorunlu Ol arak Ol uktur
ve 2004 sayéelehi&arpaml ee i Kulyas eamumydrevliendirile
niteli kIl er.i il e alacakl & sayeéeseé, al acak miktar
kurulunun zorunlu olarak oluxkturul acaijl éktkalnl er
usul ve esaslar belirlenmekfir( 30439 s. Y°n. m.1). Bu Y°net mel ik
4 ile 290, 6 madde h¢kegmlerine gPre hazeéerl andeé]
komi ser ve alacakleéelar burulikne idleijrekimenidli gii Il ime
(30439 s Y°n m. 3)

GENEL OLARAK KONKORDATO HAKKI NDA BKLGK

A. TANIMI VE AMACI

Konkordata®, d¢r ¢ sfti nvdee tseaknmliimi o0 abebl T bor - lzamamd a
bor -1 aréne, al acaakl°en gorre¢ Iteanr a-f cejnudrmalnu kkl aan uknadb u | €
yet kil i makamca (asliye ticaret mahkemesince, K
daha el veri«kl: kKartlar altéenda °demesini ve bor
°demelner kandi yarar éna iyilexktiril mesi y a da

taraf éndank?tamémani mk®hu &rMahkdReninhtasdikiyle Hdraflaa t )

27 Kuru, Baki, Kflas ve Konkordato Hukuku, Rank®rdato Kimsigerg n b u | 19 8¢
Ankara 1993, s.1.

2 Bu Y°netmelik, 2
al acakl él ar kuru
(30439 s. Y°n. m. .

2% Konkordato kavram ol ar ak bat ék durumda ol an alacakl él

|l @& Kanun h¢gkegmlerine g°re ge@o
unl u olarak ol uktusaul acafj é

aral arénda yapt ékl ar & <edinhektadingel uykaa pdéakonkéroegarkymiraship | ar ak i f
Konya 1998, §,dn.l¥zcan, H¢/ ¢Aryiill opedi k Hukuk S°2T¢f k, DI B. , A
Kur umu, konkordat oyu i fade et mek iczere ffanl ak mal
(http://www.tdk.gov.tr/index.php?option=com_bts&arama=kelime&guid=TDK.GTS.5ae99112cd5456.97976

607 . Huk uki olarak ise konkordato #fAceb¥Yé&l nsauzl ,h OEjvdeeyra i

Hukuk S°zl ¢
ederek a-teé

] ¢, Akrirae2®ild ,18.B88). Dijer bir deyixkle,
] € A h Blrkirk Necneeddin Mxknfal ©so | Hiudokduukru nlda Konkor dat o,

s.28). Al man Hukukunda MfAZwangsverggej chd, eKswia-zréee hhik
sistemlerinde Concordat ya da Vergleich olarak da ifade edilmektagefstecher, Max Der Konkurs,

2. Aufl ., M¢nchen urdd u B ef,Bdnh;} s1t9:.5n0d,aj s .KI&2hligm Huk uk u ( Kf
Konkordat o, &pzaddkn Davhmarkéye Yenilenmik 7. B., Kstanbul
0 féKcra ve Kfl©s Yasasénén 285 ve devamé maddel erinde
konkordato m¢gzakeresi ve gerekse konkordatomwmeomnayl ar
yapmamasé ve k°tg¢g niyetli davranékta bulunmamasé zoru
#¥zkan, ,HAsaiaKamahat!| & Kcra ve Kflas Davalaré ve Tatbil
S Ul ukapMukul , Ti keinkt @at eGl°ezdmensiGe-iril mik ve Genikletil m

s.246;Pekcanét ez, Hakan/ Atz layn, Ofearzd!|l /Suvigakkice ki KKU H aOmsme
Hukuku, Der s Kitabé, T&a.nB.d Katmsert sa3nBerkin 1 Kdrtkdr dato, s28; 4 5 9 ;

Berkin, Necmeddin M, Konkor dat o Akt ve Konkordatonu#13)Hukuki Ma h
s.193194;Kuru - Konkordato, s.406Tanr éver , S¢ hal/ Kobkergatosuk Tasdiki, Akkhraa n

1996, s29;Post aceéeo] |, Kpnkoigdoh a(n5 3B. Sayél e Kanun Hekeml er i Go ;
Yazél mékteéer.) GeArmdlograan , KBR®shakhu R 2ku Dersl eri, Kfl ®©s, Ko

Ankara 1966,s.155Ansay, SabHukkikKcra ve Kfl ©s UWsulIBer,i AnGanmiak |
1956,s.336Er can, ,KbKcarha nve Kfl as Hukukunda Mal varl éjénén Tel
S43Eri k, ,GUygonl amal & Kfl ©s ve KonkAltday o K&kohlatck u, Ankar e
ve Yeni den Yape&l| aKmbaHb BdikingNecon&dinM,. 1K6f;| ©s Hukuku, Kstant
s.521; Bilgen, Mahmut, Kfl ©sén Ertel emesiKhaKoemkionr dliaeg sohi ,SéY ean i Qleetn
Ge-irilip Genikletil mi¥zkasBS ar éAsnkzaernd, 1 QelrGhpaytsl. 2 7&8anun
Kapsaménda Kcra Kflas Ve Konkordato Mdwlulk unTdiankui- i ieni
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a-éséndan (yern hkbhbobhkledf@rdandd) r bajnll aénaé nit e
Bor-lu, hacizden, takiplerden ve ifl ®©s ile itib
ka-énarak, konkordato il e en azésinéengelodmayanomi k Kk
-al ékmMakBadésasénda salt neor dlaulgidEtakipmeaukd @] | | , a
tedbiridi®>. Basiretli ol arak i k hay atkénkodatoywtdrah k ésa b
etmelidir®. ¢tenkeg bununla bor-lunun akti fi, haciz v
korunmuk ve érPeyn eeclei md adceakblor -1 unun idfilk@hg&na or
ol actcaktBar nedenl e hem bor-lunun hem de al acakl él
(i fl ©s deéekeée adi) konkordato % §K&Ki mde8bullumwma
Konkor dat o, bor-1wu vV e al acakl e ¢ hizmetr ezlen dbie Kk € nd a

kurumduf®. Di jer bir deyikle, konkordato bor-lu ve

tedbirinden ziyade, bor-1lu ve al achazkdté&enyanénda

hem hukuk”™ bir kurum ahcedffdeédre sosyal bir politikese
B. HUKUKK NKTELKJK

Konkor dat onun*hhaukkkuekn'd an idtoekltirfiinde f ar kl & g°r ¢kl e
°r e, konkordat o, bor-lu ile aliarcak? 2 akmednr
ertragstheorie). kS°mlteeonrei stie*okré&ibstilenieb dkiahrexoek t heg)
r¢ek gereji, konkordato bir s°zlekme dejil, bc
r mahkeme hy¢kmgdenre kBaud agr® rkiokn kgoerrded tio, hbhéekre ml er
e dojlwurcaak | ked aa éinr adg uinl Wwg nkmamdat onun tasdi k |

28.02.2018 tarih ve 7101 sayélée Kanunla Kcra ve Kflas
Konkordato HukukunpnidzhavmpéYahdglranaYel. B. , Kstanbul 2 C
82 Uhlenbruck, Wilhelm/ Delhaes, Karl, HRP, Konkursund Ver gl eci hsverfahren, 5. Auf
s.507, Rdnr.955.
33 Mohrbutter/ Mohrbutter , s.25, Rdnr.21Pagenstechers.121;Kuru, Baki, Kcr a ukel kkif, | &89 HKit abe,
Tamamen Yeniden Yazél mék ve GePRPelkdaenétleni/k ARtBl.ay/Angang

¥zkan/ ,$458Eemenek, , KIKf & ®is@n Ertel enmesi , Geni kKl et i | mi
Deliduman, Seyithan,Ma | var ledjkédné&murTeti yl e Konkor dat AydenirKBD, 2004/
Efrail/ taj |l &Krf,] asgnke&Er tel enmesi vV e K oBilden rs.878.t o, Ankar
féTasdi k edil en konkordato¥hbhkpes$d). al acakl &l ar i -in zoru
3 B° h$tramschrader, A./ Kilger, Joachim, Ver gl eichsor dnung, Paderstecharf | . , M¢ nc
s.121L ¢ keBTanr éver ,4949%haSayél & Kcra ve Kflas Kanunudnda De
Ad’ Konkordato Kle KIgil ikiHglki¢knileerridne TGeestpiirtmi kV eOl Ddeujjeur IL

S.51,Y.2004, (s.690),s.67.T a nr &HKoemiser,s.4;Tanr éver /s.306 y ma &§.IdbHBerkin
I Konkordato,s.29Pekcanétez/ At ¥lz&w/n/ S &46@Hmanek ls.133.

35 Berkin 1 Konkordato, s.29;G¢ r doj asn. 155 . Konkordato ile alacakl & yar:
(Pagenstechers.124).

36 Pagenstechers.121;Berkin i Konkordato, s.29.

8 G¢r do$.IBHT anr eéKomiser,s.45;Tanr éver /s.303d.Konkokdatega | acakl & ve bor -1 u
yékeml ¢l ¢ kBodhe ey ¢ kitMimading ek £1).

% Ppekcanétez/ At e&lzakya/n/ S,uért6BKrate e |@iVadi Konkordato, s.69;Ermenek,
s.134;Mu K uHrteleme,s.247;Kale, Serdar, Sor ul ar |l a Kowé& kwve diftloagd KK4 iasAdie Ko
Kstanbul 2017, s. 6. Kar K . Daha nceleri, bor-1lunun e
tanénmadéj éndan, konkordatoda alacakl élaréen menfaatini
kabul edilnekteydi Berkin 1 K f | s@&24).

39 Pagenstechers.130.

40 Mohrbutter/ Mohrbutter , s.64 vd..,T a n r & Koeniser, s.5;T a n r éDeymakli, s.3:32;U| u k, a.18¢
K a r Berkin i Konkordato Akti, s.193;Berkin i Konkordato, s.282 9 . Devl et yethlemebu y°nde
(Sanierung) - alléxkknead .aXx® wd.pmalkidédaha sonraki d°nemler

y°nde -alékmalar ve kanunl akma h&mankddvderi yapél mékter

4 Konkordatonun hunkukar tnéiktnealliajri,n emaihlkieknkei i - i konkordat o &

déké konkordato ise, zaten bir ©°zel hukuk s°zl ekmesi di

2 Altay,, Skonekordato ve Yeniden Yapeél &skiomk Aiuskayk u, cC. 1, k
|

S¢merModer n KfA-Gss e&Hukairk Konkordato ve Yeni @eh E!apélanmé

Kilger, s.8 vd.;Mohrbutter , s.25, Rdnr.21Pagenstechers.121;Uhlenbruck/ Delhaes,s.507, Rdnr.956.
43 Berkin i Konkordato, s.42.
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birunsu dur (KKK m. 30%, Al,aceki@&l am.883002jojJunl uju K.
vermemesi ve mahkeme karhk ar énén feshinin m¢gmkeéegn ol mamasé
kartlaréna uyul mamasé halinde feshedilebil mesi
elektiril mesi*hkamwendieni wllenmkgUr¢éskegne gor e, (Rec
konkordab ne bir s°zl exkme ne de bir mahkeme h¢kmgd
anl akmasé noktasénda mahkemenin h¢gkmegnegn de ar

nitelendirilir. Kanundan kaynakI| ananakbkiérndiak| em
bor -1 ar dojurur S°zI| ekme oIdqu gor¢é¢Kenegn toa
konkordatoya katél mamék alacakl él ar bakéméndan
-ékék noktasé ile giderilmekkarewlnrh<, KSmd ne kdanykaoma
bu a-édan da gerek alacakl él arén i1iradesi ger ek
nedeni vyl e amaca uygun g°z(',kmemekted r vV e kon
vangt makt a da e’. e rICxibz i kdlcmak tkaud@amu ol duj u g°r ¢l
g°r ¢k¢ ade verlle bu g°r¢kte konkordato, kIl asi
yararéna ol arak kanun tar af énd &allektil elrieicnal e n mi Kk |
kurumw d4.r Di J er bir deyi kl e, konkordat o, de¢r ¢st
sajl anmasé haline binaen ol ajan cebri i cra wusu
birlikte ona g°re daha ©°zel Vv e Yy u ssasedr.k bir )
Kanaati mi zce, mahkeme i - konkordato ifl ©sa g?°
kurumuvek ol | ekt i f bf#r tasfiye keklidir

C. T! RLERK

Konkordato farkl é krkietkedll er des a 4 Sanladlanakda K mie & t le
konkordatonun bor-lu ve alacakl énén anl akmaseé
dd uran mahkeme % - iKKkko nk o2r8dba tvodd wbornda mahkeme i - i
ve bu konkordatonun yapeéel éxke, beltloi kkeanrdtil air-ai nbd.
i -erijine, d¢zenl eni Kk bi-ianitneb akel &llalipger ad éH yer ézlaeé
konkordato tg¢reg i se mahkeme déké konkordatodul
her hangi bir bakka makaméanakacakéméaonéanakeecdoi

44 Berkin i Konkordato, s.43.
45 Altay, s.2222;G¢r d g $.166T a nr & Koeniser,s6;Tanr éver [s3Beynekl i
% Tanr &Koeiser,s.67;Tanr éver /s.3BAltagyn=e2kd2;iU| u k a.G6&
47Ul uk ®.p%8; Kuru 1 E|I Kj ¢.1444;&uru - Konkordato, s.404405, dn.2;P o s b h tsil3;
G¢ r d o B.E®;Berkin i Konkordato Akti , s.203;T a nr & Kaniser,s.7;Tanr éver /,s3Beynekl.i

Mu Kk uHrteleme, s.245 A éKonkordat o kokull arée var ol duju takdir
bor-lunun ifl ©stadi lkemeésil mabniucunuwgnalnanan hafifletil
m¢iessesesidir. Yrg. 14. HLIy.k,es98958 . 1980 T. , 1069 E., 124
% ¥ztek,slltlePrerkcanét ez, Ha k an,/ 7ELr0dl® nsnmaeyzé,| éG¢kKraanyun ¢ er - evesi
Kstanbul T201&WKanser,47;Tanr éver /, s.333yun eukk]aips&6; Altay, s.23;
Ansay, s.338; Zimmermann, Walter, Konkurs, Vergleichsverfahren, Zwangsversteigeruyesetz,
Zivilprozessechts 11, Heidelberg 1986, s.Berkin i Konkordato, s.38;G ¢ r d q js.458;Kale, s.2;
Post acA3Bekini Kf |s@23Sar & sL46.e n
% Bu konuda ayr éem% el &/ ,5R30igPeerk e anéb k z,6.6724 zdt°enkmelfd6e r h
vd.;Mu Kk uKonkordato, s.348 vd.
% Tanr &Koeiser,s.7;Tanr éver /s.3BElyunle&ki@hlenbruck/ Delhaes,s.559, Rdnr.1066
. Bu ayrémlar bazen farklé kekillerde olabil mektedir. B
terki suretiyle konkordatoyu, mahkeme i - ve mahkeme
anl atTea rkreakoejiser, s. 10 vd., 18 vd.), Ulukapé ve Ercan gqi
suretiyle konkordatoyu bizim de ifade gtti mi z gi bi mahkeme i - konkordatonu

al makt Bidek &&d.Hrcan, s.46 vd.).
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yaptéjée anl aimaMabhkekmenusiudkonkordati® iyc¢edie]ine
(tenzil at) , -kdrmap*eve terHditli (kademel® ikrmenk or dat o; d¢gzenl eni
g°re, adi (aleefjécnd et)e rvkei nsadfrvea a yé led kjod knamdana g°
(i fl ©stan °nce) VekankKaorsdat-da qlimdkdsg zaenr es oanlrta)b a

I I KONKORDATO KOMKSERKNKN KONKORDATO BAJLAMI NL

A. GENEL OLARAK KONKORDATO KOMKSERK

Konkordato komi ser i, Kcra ve Kfl as Kanunu - el
g°revliendirilen Kki«ki ol arak tanémlanmaktadeér

bor-lunun tasarrufl ar @&né d dcarettmahkemedine surmakiao n k o r d ¢
gerevliendirilmik resmi sefata sahip olan ki«kidi
bu akamada bde al ackakruéenluanr éynarvaer ema&t taad i | O] - ¢t
hakkaniyete uygun beinrgedeknelkd ee lgdrgagnpa kamur ee s ani b
g°r ev i Kiodnirser , mahkeme déké konkordatonun bir
bir organen kat €l emé ol makséezén bor-1wu il e al
nedeniyl e; mad&teoneb ak @ m&rmoh&mr® neml i ol an ve ont
bir organdeéer. KKK m. 309, 2 gereji, iflas i-i ko

52 Ansay, s.336;Ta nr & Koeniser,s.18;Tanr év er /s.3pdly mlk &}8#84; Kuru - Konkordato,
s.406;P o st a csAdG J rud g p.ENRBerkin i Konkordato, s.117;Ercan, s.44;Deliduman, s.1036;
Altay,s .35;} st ¢ ng2aER27.

8 Bor-lunun, bor-laréné °deyebilecek g¢ceg ol makla birl il
bor-Il arénén vadesi inrpabélrmklonkordnitpl ¢ekéndi £di |l ebi | i
al acakl el ar , bor-laréné ©°demek ¢zere bor-luya bir sg¢r

anl ak¥ézrtleakr, s(@0®% dnB, 4Pe kcanét e z,/s.6 ERagefstecher 2124; Ercan, s.48;
Tanr &Koeiser,s.12,;Tanr éver /s.3Bdlyuwml &}

% Bu konkordato t¢r¢egnde vade ve y¢gzde konkordatosunun b
hem s¢re veril mesi hem de fsaadrze rtiad elpa wldda d gnegyéercded n  iktair lae
yani kombine konkord®et&cafet /5.6, | d fod Memsdr,tsa3; (

Tanr éver /s.AD@ly nle&3it82;Kuru - Konkordato, s.405, dn.4Ercan, s.49). Burada hem vade

hem de tenzil at konkordatosuna ilikkin yaptéjéméz de]j
°] -¢de uygulanabilecektir.

% Terditli yani kademeli konkordato da bor-lunun asél ta
s ©z Kk o nauksté ro k(afRfErcan, s.49;Deliduman, s.1038). Tek !l i f edil en asél ve vy
teklifinin nitelijine g°re dijer konkordato tg¢rleri b .
ol acakteéer.

% Adi (alel ©de) konkomdhvarl|l epbkéemet dékié suretiyle konko
terlerini i fade etmek ¢zere kullanél er. Vade veya tenz
olabilir (Kale, s.5;T a nr & Kamiser, s.18;Tanr éver /,s4B)dy j ekl iyandan mal varl ej e
suretiyle konkordatoda KKK m. 309/ a gereji, alacakl el ar
mal |l arén tamamé ya da bir késméné ¢(-¢nceg kikiye devr et
ticai ol arak iyilekmesi dejil; tasarruf yetkisinin ortad
ama-|l anér (bu kon &Edan s§evd). kK bil gi i -in bkz.

5% Kfl ©s déké konkordato, ifl ©sa tidbhi©solemanean kb drorl-uwludrari

tekl if edilen konkoGgdrd @jsabd;ErcarkK K30; T mn 2 8§ emiset,.s)14; (
Tanréver /,sd2&) ok &R283;Po st acsé®4jKurw - Konkordato, s.406) . Hem bor -
hem al dcdklnélddr . Al ac@kihal aramllaodahandazifal al acaj a k:
daificen tasfiyesi ve kamu hukuku bakéméndan sonu-1|ar én
|l ehe@i ri.Kif |l konkordato i s&,endg¢rkgagtar bivrer bbdit kttean soht a
al acakl el arén kabul¢ ve mahkemenin tasdiKki il e h¢gkegm
kapsamé dékénda kalan alacak kesi mi i - i BerkmT acaklIl él ar
Konkordato, s.117¥ zt ek, , SKtrakve Kfl ©s Hukukunda Bor - ¥demeden
s. 9). Kark. Normalde konkordatonun dojurduju sonu-1lard
aciz vesi kas &zveaBPobme mesd 26 dncak qurum@ i - i konkordat o bakeée
farkl eder .

8 Tanr & Koeniser, s.252 6 . Komi ser, bor-1lu ve alacakl élar arasénd:

dijer katélanl@tfuY¢gdel s.K8mmuthat apt ér
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yerine getirecejinden salt iflas déké konkord
edi mi Kkt i r . Huk uki stat¢ ve i kKlevsel a-édan kom
m¢dd erine yakl a®Xan bir konumdadeér

B. GE¢KCK VE KESKN M} HLET BAKI MI NDAN KONKORDATC

7101 sayeéele Kanundél a dej i kke&siKKKmegn.l 2287 d6adlemagke - ¢
konkordato m¢hl et d¢zenl enmi Ktir. Ge-ici ve ke
bor -1l unun konkordato h¢kemlerinden yarar |l anabi
birbirinden farklaré lolgakéjai bgedi it e mKIKIKe tm.n2
sonu€l a@lmdgmuracaj & % abGel- iecdii Inmehkiteetdikkar ar @énén ver
uygun bir bakvurunun yapél mék ol masé gerekir.
talebinde bulunabilecek hi al acakl &, yet kil ve g°revli as|l
gerek-el i bir dilek-e ile konkordato m¢ghl et w
m. 285, 1, 2). Ayreéeca bor-luya ge-ici nehl et vel
bakvuru di |l ek-esi il e birlikte eksi ksi z veril
verilebil mesi i -1in bor-1lunun mal i durumunun [
teklifinin tasdiki m¢e¢ mk¢n g z¢ krdeldii diyro.k sMa ngie - b
m¢ hlartarkenén ver i meGeasikl| ge rbeeld Igiedierr |l e bakvur u
ticaret mahkemesi ge-i ci m¢ hl et kararée verip
yapacakter. KKK m. 287 ger efne, KEKkor 286 dakl el
eksi ksiz oldujunu g°r ¢r %e @ee--iiccii mmgehhlleett  ¢k-a raayrdéé
.- ayléek s¢re dol madan bor-lunun veya ge-ici k o
fazla iki ay daha uzatabilir, uzatay € bor -l u tal ep etmikse ge-ici
Ge-ici m¢ghletin ot am s¢resi bek ayé ge-emez (

opl
-eki kmesi z yargeée i Ki ol dujundan dolayé (HMK m. 3
sya ¢zerinden (gerek

k€a bir s¢rede do tijinde du
4 gereji, kartlarén varl éjé halinde bor-luya ¢
veya komiserin talebiyl ekaiarklanedliy daha uzatéel abil
Ge-ici m¢éhl et talebinin kabul ¢, ge-i ci komi ser
tedbirlere ilikkin kararlara karké kanun yol une
Ge-i ci komi ser , ge-i ci m¢ h | ertucunda lomkordationul e y ap a
bakaréya wulakmasénén m¢gmkegn ol duju y°n¢gnde Dbi
veril mesine ilikkin asliye ticaret mahkemesi ne
y°nde i se, kesi n mg¢ htl iede ragodalbeliiilecekittn Kesdnnimgphpet
hakkeénda bir kar ar verilebil mesi i -in, mahkem
alacakleyé da durukmaya davet edecektir Ge-i
sundujundan, ma h kemeg e beegramlel ial gonrmalk ¢ zer e dul
Mahkeme yapacajé dejerlendirmede, itiraz eden a
sebeplerini de dikkate alarak kesin m¢ghl et hakk

% Tanr &Koeiser, s.130.

800Doktrinde bu dur umda, mahkemenin ge-ici me¢ hl et i verer ek
(Pekcaneéetez,k22Er d° nme z

6l Pekcaneétez/s11IEr d° nme z

2 Budak/-YZcael b sl48Sralm é s55,@mK UKonkordato,s . 363. Ancak bunun i-in
denetimle yetinil memeli; bel gelerin varl é&jénén vyanénd
ol madéejée g°z °n¢gnde tutul maléedeéer. Yoksa iyil ekme i mkoOor
bor-1luliarbéomr -daméné ©°telemek i-in bu yola bakvurmaseé g
karkél aRekaan&t ez,523Er d° nme z

63 Pekcanét ez hk40Brudarkhe/Z aal ,s.1%er h
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Konkordatonun e k ar éya Ymgrmikgseémémuj unun anl akél masé |
yel liek mwelsl®t Bwerkialriarrl a birl i kte mahkeme, yeni
gerektiren bir durum ol madejé takdirde ge-ici
etmes i ne karar verir ve dosyayé komisere tevdi e
sonucu varder . Ge-ici me¢ hl et dékénda, kesin N
al acakl él ar Kurul unun ol ukmasé sonu-Il areéneéen

d eeflendirilmesi gereklidir.

C. ATANMASI

1. Ge-ici M¢ hil et Bakéeméndan

Ge-ici me¢ hl et kararénén veril mesi il e birlikte
hukukumuza yeni getirilen,s&kom&@kooldap ooumadajkanm
incel emesi ve °nerilerde bulunmasé ¢zerine bir g
m. 287, 3) . Bu bir takrdeijri , h agkek-& cd e jkiol mkiogred aKaon un
konkordatok o mi seri ni n atbanBaskapsamdbagarécdamsghderta
ge-ici konkordato komiseri atanacajéndan s°z ed

ve alacak mi ktaré dikkate alénarak gerektijinde
Al acak sayéseée ve akloanckaokr dmait kot asr¢érneécni nar tymars¢et e c e k

ol masénée gerekli kéeldéjéendan dol ayé birden fazl
yoluna gidilebilecektir.

Bor-lunun wvar olan malvarl éj e, k o n lebilecakat o mas
nitelikte ol mal édeér Bor-lunun mal:i dur umu bu
komi ser atanmaseée yerine konkordato tal ebi b a
edilemeye ef i nden dol a% e reddedi |l melidir

Ge-i ci konkogeéati ci k mpitteetg®s gnveée nnie  d geniadbm eder .

g°revliendir me yapél maseéne gerektirecek bir s e
s¢resince de ge-ici komi serinilgbreviné KEEKvV aam2 8 ¢
Bu nedenle alatal €l ar ve bor-lu bakéméndan kimlerin ge
° amlidir®®. Asl iye ticaret mahkemes.i ge-i ci komise
AKonkordat o Komi serinin Niteliklerine Ve Al
OlukturbDaimas¥hmet mel i ko he¢gkemleri -er-evesinde

N
A
@
%
=}

M¢hl et Bakéméndan

Asliye ticaret mahkemesi , ge-ici m¢ hl et S¢resi
bakaréya wulakma i htimaline bimae8n, k es)i,n bnug hK aert
birlikte ge-ici m¢hlette ol duju gibi, bir konl
ol duju gibi, kesin m¢hl et a- és édiidrainn e ab ajul @ibri rz
dej Pl dKwur al ol arak ree-lienidi mi hepttge-pgci komise
gereviendirilir; ancak bu bakka bir komiser

4 AKonkordatonun bakar é kBunda&b/-Xauvala,stkdPalk & ssdmieman bkz.

6 Bunun i-in bor-lu, alacakl é ya da geBdudak/kYoJieste,r i n t al
kerhs. 165. Ayr é@ ca mahhakkekngenndiank i k eksairna r m¢ h lgeet- i ci m¢ hl et t
bakeéménldaama ky aiprec el emeye g°re veraporunBo deaampda ber i Tl
Budak/-YJZaael b s.1l&6e67)h

6 pekcanétez,/35Er d° nmez
6% Pekcaneétnmezl36Er d°

68 Pekcaneétez,/37Er d° nme z
69 pekcaneétez,S69ET d° nmez
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gel memektedir. Ma h k e me, ge-i ci komi serin g°rev
ederse bu durumdandcarsiye mig higiernr elodrkiashi’t mesi de

D. ¥ZELLKKLERK

Y°net meli k he¢gkemlerdi -er-evesinde konkordato Kk
ol arak g°reviendirilecek kikinin bazéarttarzel | ikl e
Kunl arder :

A T¢rk vatandakeée ol an,

A Tam ehliyetli olan,

A En az d°rt yélleéek |isans ejiti mi veren fakygl
Kurulu taraféndan kabul edilen yurti-indeki Ve
ol an wel d&x az ol mamak ¢zere mesl eki tecr¢gbeye
A Kflas et memik ol an,

A Son é - y él i-inde g°revin gerektirdiiji ° 7z
konkordato komiserliji g°revine son veril memik
A Grevliendirildidjiisi phrhnh y?hihbhdeaylnmnesl]l ekt en

-ékaréel mamék ya da sanat icraséndan veya mesl ek
A Kamu hizmetinden yasakl é ol mayan,

A Fiilen y¢réegtmekte ol duju mesl ejinin i lgili
y ¢ r ¢ temeesnigne | birayah,¢ k¢em bul unm

A 26/ 9/ 2004 tarihli ve 5237 sayeéelé T¢grk Ceza
s¢reler ge-mik olsa bile; kasten iklenen bir s
ya da affa ujramérnl|l ojsaebkaek@esltbelan, gAmayasa
i Kl eyi kKine karké su-1ar il e Zi mmet , irti kop,

kot g¢sgye kul |l anma, hil el i fl as, i hal eye fesat k
kaynaklman mal varl|l éj é& dejerlerini akl ama veya ka-
terc¢gmanl ék yapma, yalan tanékl ék ve yalan yere
A Ter°r ©°rg¢tleriyle iltisaklée veya iktibatl e
gerevliendirilebilir.

Ge-ici konkordato komiser:i ol arak ¢- ki Ki g°re
hukuk-u ve birinin de yeminli mali m¢kavir ol ma
Y°netmelik il e buwakeekimadsed byierr idnéez,enil-erka ki | i kK Kk
ol ukacajénén h©kimin takdirine bérfak8umaserRénrrt
hakl & ol arak yapel méxkteéer. ¢¢nkeg bazée bor-lul are
kabul edil ecek olursa, 0 sekt°rdemyebrdehbirni n ya

tercih olabilirdi2

E. YASAKLILIJI VE KA¢CI NMA SEBEPLERK

Konkordato komi serinin bazé durumlarda y¢ér ¢t me
sonl andéekbhséi ge Y°netmeli k kapsaménda fdyasak]l
alténda i fade edil en duruml arl a karkél akt éj éen
mahkemenin de bu konuda karar vererek komiser.
B04® s. Y°n. m.5). Bu kapsamda komiser ;

A Kendisinin,

A Karée veyamekhocai K&amaheé syen é&na yyah uatl t ve ¢(Sstsoy
derece dohil ol mak ¢zere bu dereceye kadar ol ar

 Budak/-YZoal s.168Smah é s£62.e n
m Pekcaneétez,/,37Er d° nme z
2 pekcaneétez,,37Er d° nmez
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A Kanuni temsilcisiawygmé vekida , yasadlekdareckika
Kahsén,

menf aat.i ol an I Kl eri g°remez.
mahkemesine haber vermek zorunda
komi serin g°mevKkemrdis®innivrervé iyak
raj men yasak iki yapacak ol ur sa, e
m. 106dan kéyasen). Komi serin bu yasakl él
ticaret mahkemesinden iptali gereklitir( KKK m. 1K , a t7f0@® 1i Ise KKK m.
S . Y°n. m. 5, 1) . Yani s®z konusu komi se
d aner

S . YO n. m. 5,

B u dur umda de
deéer Mahkeme t a
énl i ni
bunun Kk

QD
—
IN

2 iéenkaonkemdiasio keyna sbk
na s®zI|l ekme yap yapar sa he¢kemsyezdyg
y°nden konkordat tarafl aréndabul baj é ms¢
ktedir. mBuh&@inn dkeeykikke mda&omnmiaseuy @ul amarkaksé
abil ece] I° kkKadmil s eerd,i |areakct eekdlié&l ar én veki i
edemez; bor-luya ait mallaré konu edinen
na yapamaz;dak oorekro rad aatno bk apsadmem]j é t emel |
nin niteflCi jBui®kekidledd ayadm&lmarz i k|l eml er i n
ol maséndan kasét, mutl ak butlanla h¢gkegmsegzl ¢kt ¢
taraflaé n r éza g°ster mesi i kKl eme ge-erlilik kazand
ortaya konul masé gerekir. Bunu herkes, hatt a
ma h k e me n tespi Ki k©yet vyolnuyglea,- eld retkaercgik t |
Komi ser bu ik ri - énce ki Ki aracel éejeyl
ol acakt Ayr é ir kikinin ek zamanl é& ol ar a
ol mas yasak n kKteéer (30439 s. Y°n. m. 4,
Gor ¢l iczere omi serin yasakl él ejeée hal.i Y°n
[ 0 S
b r

e
z

3 0
. —

g r
ama
at o

DY DO CODODOW
— T x0 NX
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(9]
<ST®®3XTO
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(il gi k €r i Amrceadk hyaakpktéé ktl aanréén miakm éexnmléerr €
bakvu ed ol anaj &@imgéenr nitebkiedirnYad ma s é nd a
taraf an kKikayet imkané ile konkordato
Tar af hakké tanénmamakla birlikte konk
el
ev
Be

SO ® =S
~ Q = -
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O

ayr i karitrl. arBdia kk kb U le radeinl i r i ol an k
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A Uhdesnde Dbirden fazla konkordato komiserliji ¢
A Mahkemece kabul edilecek bakkaca bir mazer ef
[ ik g°revini kabul et mekten ka-énabilirl
onkordato komiseri de hakl éélbmay smakzexk et
inde talep edebilir. Mazeretin kabul ¢ m
se, komiserin g°revi sona erer ve ihtiyac
S Y°n. m. 6, 2) .

[
éca k

F. G¥REVLERK

7 Ben
“ Tan
s Tan
% Tan
7 Tan
 Tan
-
t ak
m. 2

yP anrdre & Kodiger, s.152.
oeniser, s.153.
oeniser, s.150.
oaiser, s.150.
& Koeiser, s.151.
é Kamiser, s. 153. Ancak asliye ticaret mahkemesine batk
Tdrkrze Koaniser, s . 153. IAglIra&rc akwarmalswe kda, faaliyetlerini vy
ir
0

B D D
AZXXX-—

de, komi serin dejiktiril mesini asliye ticaret n
7 30439 s. Y°n. m. 12, 2) .

OO >SS =S = ==N
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1. Ge-icn &orneivsleerrii

Ge-ici komi serin temel glrevi, konkordatonun b
ge-i ci me¢ hl et i -erisinde incelemek ve alacakl é
ujramaséna ®@ngG&el-iocclimakkotngéirseor alt amad® kmnainv soiné jaé
me¢ hl et boyunca olukabilecek olasé gelikmel eri
edi |l me kartlarénén olup ol madéjéné ve b°yle bi
dejerl endirmel i dir ;nabcuajkéo nruadpao rmaah, k einkelyeet nseuni n f
et meyecejine kar ar ver il meli v e bor -1l unun ma |
eksil melere sebep davr®&néklaréna da engel ol unn
2. Kesin M¢chl et Bakéméndan Komiserin G°Prevleri
Ge-ici kwmkesgirn m¢hlete hazérl ék akamaséna il i
36¢n KKK m. 2906a yaptejé atéeftan hareketl e, kes
séfatéeyla (ki yerine bakka bir kkKmiaserKanw@amummaada
komi sere pek -ok °nemli g°rev verilmiktir. Bu Kk
KKK m 290 gereji,

Dosyayé teslim alan komiser kesin m¢ghl et i -inc
t amaml ayar ak didieynamlykémeyedagecedeun y | a b

Komi serin g°revleri Kunl arder :

A Konkordato projesinin tamamlanmaséna katked:
A Bor-lunun faaliyetlerine nezaret et mek.

A Bu kanunda verilen g°revlieri yapmak.

A Mahkemenin istedif]i k 0 nu¢aaraperlarsummak.y gun g°r e
A Al acakl él ar Kkurulunu konkordatonun seyr.i hal
A Tal epte bulunan dijer alacakl|l &l ara konkordat
hakkénda bil gi ver mek.

A Mahkeme tarafendgd@mewdreirlieryediijnee getir mek.
Mesela bakka °rnekl er, bor-lunun mal varl|l ] éneén
m. 298, 1) ; ilan 1ile alacakl &l aré alacakl areéene
al acakmamnrdan kreap o KKK 28&r, | almakd ;( m. 300, c. 2); pr
al acakl él aré toplantéya -ajérmak (KKK m.301);
m. 302, 1) gi bi kanun gereji °ng°r¢len grevl eri
Bu kapsamda bor-lununkfgeligetkemisernazagretve
kurulunu g°revliendirmek sadece kesin m¢ghletten
gerevdir. ¢¢enke alacakl el ar kurulu kesin mghl et
Ayréca 304397s. ¥Xmmi sm.r8 ngagrea ekl i faaliyeti yg¢i
vardéer. Konkordato komiser. goerevi kapsaméenda i
kurum ve Kkuruluxklareée ile ilgililerden talep e
kurabilir.

Gore¢ldegl ¢ ¢zere konkordato komiseri, konkordat
yapmakt aB@mr-1u ve alacakl él ar ar a¥®3mnnkdekle bajeée |
komi serin atanmaseé, kanund&keadi @k -mg hil fea d esideolen
sonu-laréndan biridir.

“ Pekcanétez,/39Trd° nmez
8 Pekcanétez,/39rd°nmez
81 pPekcanétez,k7lIEr d° nmez
82 Budak/-YTIcue}l ,s1lker h
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G Y! K! ML! L8 KLERK

30439 s. Y°n. m. 7 gereji konkordato komiserini
konkordato Kkomiser. 2004 sayeéelée Kanunda belir:
yekeml ¢l ¢kl ere uymak zorundadéeér

A GePrevini kanun, yonetmeli k ve d¢gregstl ¢k kul
°zenl e yerine getirmek.

A Kendisine tevdi olunan g°revi bizzat yerine
A G°revi sebebiyle °7Jr emaklvekorumakér | ar én gi zl il i ]
A G°revi séraséenda elde ettifji bilgileri, ke
dojrudan veya dolayl é bir menfaat el de et mek i -
A G°rev, unvan ve yetkilerini kull anarak keni
menf aat sajl amamak, hedi ye kabul et memek ve ar e
G°revi sebebiyle °Jrendiji sérlarén gizlilijini
bilgileri, kendisi, yakéenlare veya ¢ tgdece ki kil
etmek i-in kullanmamak ve ayréca g°rev, unvan v
ic-¢nce ki kil er |l ehine menfaat saj |l amamak, hedi
Keklindeki yeéekeml gl ¢kl eri keamiseeami edgPr e804391
m.7, 2).

Bu y¢kegml ¢l ¢kl ere aykéeré davranan komialerin geor
bilirkikili®webalyge&clurylleman su- ol uktur maseé he
bildirilirm730439 s. Y©°n.

l'11. ALACAKLILAR KURULUNUN KONKORDATO BAJLAMI NL

A. OLUKTURULMASI
Kesin m¢ghl et ile birlikte alacakl élar kurul unur
mahkemesince, kesin m¢ghl et kar auyégyu na gbfirrgl liekcteek
zamanda (en ge- 2004 sayeéelé Kanunun 299 wuncu
bildirmesi ve ayné Kanunun 300 ¢nc¢ maddesi ger
al éendéktan sonra), y e dii bailra c¢adkrl ety ét agked inte meedki, | nhe
kal mak kaydéeyla konkordato komiserinin g°rg¢ke¢ d
m. 289, 4 30439 s. YO n. m. 10, 1) . Bu kurumun Kk
hakl ar énén kabuk abbacmkbséel ar én konkordat o :
g¢é-1 endi® i IBmensuindiir- i n al acakl ar e, hukuki nitel
alacakl é& séneéeflaré ve varsa rehinli alacakl él a
gerekhull iedkial mi ktir (30439 s. Y°n. m. 10, 2).
Kur al ol arak alacakl el ar Kurul unun IUKturuIma
m. 289, 4 gereji bazé durumlarda &Il alﬁua d édmre kue
az ¢- al acaklkeaysdeényélfae, baullaucnankalséeé sayésénén i ki y
yéz milyon T¢egrk Liraséné akmasé halinde al acakl
S . Y°n. m. 11, 2) . Kurul da vyer alacak alacakl el
8 Yonetmel i kte belirtilmemekle Dbirlikte konkordato komi s
Komi serin ¢cret al ma hakké vEodkord&80d36Gi dayéhAeande. D
konkordato talep edilirken yatéreél masé gereken avanseée
al @énan gider avansé konkordato komiser ¢cretini de karg
de lonkordato talepedek,on k or dat o gi der avanséné yateérmaya mecbur du
istifa hakke varder. Yerine bakkasé g°reviendirilince)

i - i nT arkrzé& Koeniser, s.140148.
8 Bu kurul taraféndan3048@9lan ¥%weilmhakkénda bkz.
8% Pekcanét ez, k80ETr d° nmez
8 Mu k uHKonkordato, s.376

1011
Full Text/Tam Metin Proceedings Boek. A f RA N& f S Naluma/Gilt4o P



I f dza f BilMdve\ikad@ldmiKongresi'l8 |05© I& InternationalScienceand AcademidCongress'18

olukturulacak kurulda farkle alacak séenéefl ar éne
Doktrinde rehinli alacaklar I8 hiY’enetmed mkgateir rei
bu dur umu destekl eyen bir d@lzaoabmes gFapkeameée
bakéméndan, hukuki niteli kIl eri b¢e¢yek ©°1 -¢de bit
yer almasé ve rehinli al acakl él ar én, rehnin keéy
ayré bir sénéefsiolgerektkabuly°ed¢ginldme bir d¢gzenl eme
B. G¥REVLERK
Al acakl &l ar kurulunun g°rev alanénén belirl enme
belirl eme yapél masée gerekir. Al acakl el ar kurul
tavsiyelerde bulunabilir ve kanunun °ng°rd¢j ¢ h
30439 s. YOn. m. 12, 1) . Yani dijer bir deyi k|
denetl emek, destekl emek ve on®& Kamser,sgergkiese er de bt
alacakl el ar kurulunun tavsiy®sibadreat ifrardr ganyé® nc
gereji, komi sere talimat ver me, on & nAncakk | eml er i
komi serin dejiktiril meshinlii rti(ckakke tm.n2aShk,e nie;s i 3n0d4e
2) . Komi serin faaliyetlerini yeter |l g°rmediJi
mahkemesinden gerek-el.i bir raporla talep edeb
komlserldlnledlktensonnae in olarak karar verir (30439 s. Y
bu isteme rajmen k&mi ser. deji ktirmeyebilir
Al acakl el ar kurulu bakéméndan dijer °nemld.@ hus
al acakl él ar Kurul unun® Hesri¢gnk ¢ m¢ hlad tmank kzaol r duénrdéal de
i flaséna karar veril meden °©°nce, mahkemenin mu t
ol masé (KKK m. 292, 3) buna °rnek ol arak g°steri
Al acakl él ar kurulu her ay en o4 ékirollkédraem t opll al
komiser taraféndan belirlenerek bildirilen gg¢
cyelerinin salt -ofjunlujunun talebi iszerine h
toplantéel arén komiserakbéeldirkuUmebu tzoplbahudda.
oy -oklujuyla karar aleér. Kullanélacak oy bakeéem
s®°z konusu dejildir Komi ser toplanteélarda haz
i mzaseéama& asauretiyle tutanaja bajlar (30439 s. YO
' V. ¥NERKLER
A Y°netmelikle birlikte konkordato komiserini
sekl ékl a verilen konkordato komi s emrkmekedr. ej i t i mi
Bu bajlamda °zellikle hukuk-u ol arak konkordat c
bu ejitim karteéenén aranmamaseé y°n¢gnde bir hegkern
A Konkordato komi serinin é - k i K lendiriedela r a k go°
komi serl erden birinin hukuk-u birinin de yemi.|
dejleKrtakrlIbunIarentark@klrmetdarlanfeesnda(nbaKka uzmanl
i htiya- duyul abilir) ger ekt ilje bkiarnaaénadkegmay
tutul maksézeéen se-ilecek daha farkl e al andan K
ul akabil me amacéna daha fazla hizmet edilebilec
8% Pekcanét ez, /80ETr d° nmez
8 Pekcanétez/hk8Erd°nmez
8 Budak/-YJIcue}l ,sl1l8er h
% pekcanétez/Ahk8ETrd°nmez
® Budak/-YJoael ,s.18er h
%2 pekcaneétez,/8lEr d° nmez
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A Yasak i kKler kapsaménda yapél acakmekaeeamklkeekn
getiril mesi ve buna bajlée sonu-larén neler ol dt
A Y°net meli k -er-evesinde komiserin y¢gkeml gl ¢l
ve cezai sorumlul ujunun ne kKeki |lydaep éd Inmeacsa] égnear eil
kanaatindeyiz.

A Uygul amada hengygz nereden atanacajé belli o]
Y°netmeli kle getirilen sicile ilikkin d¢gzenl emd

edebiliriz.
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Y¥NETMELKK

Adal et Rakanl éj én

KONKORDATO KOMKSERKNKN NKTELKK
KURULUNUN ZORUNLU OLARAK OLUKT
DAKR Y¥NETMELKK

BKRKNCK B¥L! M

LERKNE VE ALACAKL
URULMASI NA

Ama - , Kapsam ve Dayanak

Ama -

MADDE 171 (1) Bu Y©°netmelijin amacé,; 9/6/1932 tarilk
he¢ekerml euyarénca gPrevliendirilecek konkordato kol
mi kt ar é vV e al acakl ar én —eki t il ijgi di kkate a
olukturul acaj é hall er ve alacakl&llar vkurslash a
belirlemektir.

Kapsam

MADDE 21 ( 1) Bu Y©°netmel ik
konkordato komiserinin n
ve al acakl él arukusbbhugak
Dayanak

MADDE3i( 1) Bu Y°netmelik, 2004 sayélé Kanunun 28
290 éncé maddesinin alténce féekraséna dayaneéel ar
KKKNCK B¥L| M

Konkordato Komiseri

Konkordato komiserinin nitelikleri

MADDE 471 ( 1) Konkordato komiser. ol arak g°revlend
araner :

a) T¢rk vatandake ol mak.

, 2004 sayeéel é Kanun h ¢
itelikleri il e al acakl ¢
dasardijer h
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b) Tam ehliyetli olmak.

c) En az d°rt yéll ek | isans ejiti mi veren fak
Kurulu taredéhnheanykabulindeki veya yurtdéekénda
ol mak ve bek yéldan az ol mamak ¢zere mesl eki te

-) Kflas etmemi kK ol mak.

d) Son ¢- yeél i -inde g°revin gerektirdii]i °©zen
komi ser |l i7] i g°revine son verilmemik ol mak.

e) G°revliendirildiji tarih itibareéeyla disiplin
ya da sanat icraséndan veya mesl eki faaliyetter
f) Kamu hizmetinden yasakl é& ol mamak.

g) Firi¢gteme kyt¢ce ol duju meslejinin ilgili mevzuat é
engel bir h¢kegm bul unmamak.

7)) 26/9/ 2004 tarihli ve 5237 sayéelé T¢grk Ceza |
ge-mi kK ol sa bil e; kabsitreny dlkd aem efna blia ss¢qr-dyalne dhod
ujramék olsa bile devlietin g¢venlijine kar ke s
kar kK é su-1| ar il e Zi mmet , irti kO©p, r¢é¢Kkvet, her
kullanma, hilel i fl as, i hal eye fesat kar ékt ér ma, edi min
mal varl éjé& dejerlerini aklama veya ka-ak-¢él ek,
yalan tanékl ek ve yalan yere yemin su-I|laréndan
h) f@Teffge¢tleriyle iltisaklé veya irtibatl é ol ma
(2) Konkordato komiser: ol arak ¢ - ki kinin g°re
birinin hukuk-u ve birinin de yeminld.i mal i m¢ K &
( 3) Bir ki Ki e K zZlaamadd £y aodlaa r gaek- ibcel Kk t kkonmifsaezr v e
yapamaz.

Konkordato komiserinin yasakl él ek sebepleri ve

MADDE 57 (1) Konkordato komiseri;
a) Kendisinin,

b) Karé veya kocaséneéen, ni kanl éséneéen rgcahut kan
d©hil ol mak ¢zere bu dereceye kadar ol an kan ve
c) Kanuni temsilcisi veya vekili, -aleékané, k ay
menf aat.i ol an ikl eri g°remeyip der halhabg®°r evl!l en
vermek zorundadér. Mahkeme taraféndan m¢gracaat
verilir.

(2) Konkordato komiseri, g°revi kapsaménda kend

yaparsa he¢gkegmsegzder .
Konkordato komi seyriéjmaderbkptenma ve a
MADDEG6i (1) Axaj édaki kikiler konkordato komiserl:

a) Bedensel engel |l eri veya s¢reklo hastal ekl ar
olanlar.

b) Uhdesinde birden fazla konkordato komidei | i g°°r e vi bulunanl ar .

c) Mahkemece kabul edil ecek bakkaca bir mazeret
(2) Konkordato komiser.i hakl & bir mazeretin ort
i-inde talep edebilir. Mazeretin kabul ¢ mahkeme

Konkor dat o komiserinin y¢gkegmlel gkl eri
MADDE7i( 1) Konkordato komiseri 2004 sayéle Kanunc

akaj] édaki yéekeml gl ¢kl ere uymak zorundadéer:

a) Go°revini kanun, yonetmeli k ve dyredtzleqnd ekur
yerine getirmek.

b) Kendisine tevdi olunan g°revi bizzat yerine
c) G°revi sebebiyle °jJrendiji seérlarén gizlili]
-) Go°revi sérasénda el de ettiiji bilgileri, ken
veya dolayl e bir menfaat el de etmek i-in kullar
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G°rev, unvan ve yetkilerini kull anarak kend
aj |l amamak, hediye kabul et memek ve aracél ekt a
2) Birinci fékraneén s(ay)el anh- )y ckegm( d) ¢ bleart | & p mi
k

Birinci féekrada sa a
ir. Bu durum derh bil
i é

i

n yeé¢keml gl ¢kl ere ayk
i irkik
baksaveceél bild
v
g

i | ihdlinde° | ge ku
rilir.

OI—P

[

komi serinin I gi e belge temini il

i(1) Konkordato komiser.i °revi kapsaménda

amu kurum ve Kkurul ukilrayr eddijlreudialngiyda &k ndae ny

iletikim kurabilir.

Sicil

) Bilirkixkilik bel ge kurulll ar é tar a

ilen kikinin bilgileri, gerevliendirr

tu

ir kikinin ayné anda bexten fa

onkordato komiserl ifjJi g°revine

ril n konkordato komiasafiéndancibla

dliye mahkemesinin kurulu bulund:!

Bu bildirim akajédaki hususl ar é karg

G°revliendirmeyi yapan mahkemenin adé ve dosy

Komi serién ialdee Tvéer ksioyyeadCumhur i yet i kimlik num
r
€

b
kon
i e
iy

Komi serin yerlekim yeri ve iletikim bil
Komi serin mesleji, uzmanl ék al aneée, -al e
Komi serin g°revinin sona ermesi Hhdarthai nd
irki kil bl ge kuruluna bildirilir.

Sici kim ve Cumhuriyet savcélaréenéen eri

k
h ©
M

— T o Ul T AT~~~ — — ()T NN

)
I
) I
| ¥ L

a I rr- Kurul u

a I rr kurulunun olukturul maseée

) Mahkeme taraféndan kesin20m@hl eay &lag a
Kanunun 299 uncu maddesi uyarénca alacaklIl él ar é
c¢hce¢e maddesi gerejince bor-lunun alacakl!l él ar ha
ge- memek, herhangi bir cyreata tod kndhikr keadgidlemée me kk

oo =z
LN
x x--
= @ @ m
SR OR

MADDE 107 (

komi serinin de g°r¢k¢ al éenarak al acakl él ar kur
(2) Bu durumda al acakl ar e, hukuki nitelik itib
varsa rehinli al acakl el aruygbacekkiel de kemal Lne
Al acakl él ar kurulunun zorunlu ol arak ol ukturul
MADDE 1171 ( 1) Huk uki nitelikleri b¢e¢yek ©°1 -¢de bir
sénéef énda yer al ér . Rehinlii al ackaik| al ac ak lraerhe
bakéméendan ayre bir sénéef ol arak kabul edi |l ir.
(2) En az ¢ - alacakl e senefé bulunmaseé kaydeéyl

mi kt ar @éneéen y ¢ Z mi | yon Ter k Liraséne akmasée h
zorunludur.

o

Al acakl el ar kurulunun g°revi

MADDE 127 (1) Al acakl él ar kurulu, komiserin faaliye
bulunabilir ve kanunun °ng°rd¢jé¢ hO©l Il erde mahke
(2) Al acakl él ar kur ul u Hulmaasas mahkemedeh &amisériget | er i
deji ktiril mesini gerek-el i bir raporla isteyel
komiseri dinledikten sonra kesin olarak karar verir.

Al acakl él ar kurulunun -aléxkma usul ve esasl aré
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MADDE 137 (1) Al acakdrélay e&mrad ubihr kere toplaneéer.
ol ajan toplantélaré komiser taraféndan belirler
(2) Al acakl!l él ar kurulu ayréca ¢yelerinin salt -
Bu halld&c¢calkape@ep!l ant él arén komisere bildiril mesi
(3) Al acakl el ar kurul u topl ant éda hazeér bul urt
toplantéelarda hazeéer bul unarak al énan kararl ar e
tutanaja bajlar

D¥YRD| NC|] B¥L| M

S

Y

o O

MADDE 1471 (1) Bu Y°netmeli k yayéemée tarihinde yg¢rgrl
Yér ¢t me
MADDE 157 (1) Bu Y°netmeli k h¢gkegmlerini Adal et Baka
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Mer kezi Kompozit Tasarém&l Kkl asgbar
Prosesiyle Atéksu Bul anékl éj éne

Adem TAKDEMKR
‘Eskikehir Osmangazi i ni ver sdimaileatasdem@dguceeurtr M¢i hendi sl i 7§ i Bo |

eBu -aléxkmada %20 kat Er @m abeéy wttunda kuvars i
spansiyonlardan bul anékl éjén gideril mesi ize
z aj € relermin atkierit 3 parametreli ve 5 seviyeli Merkezi Kompozit
ney tasaréméyla arakteéeréel mexkter. Koage¢l ant o
anyoni k floke¢l ant (SPP508) kull anél mékteéer
rl endi i i narei, nekaheam dH-ul praelimek r grzi n i
ri °nemli bulunmuktur. Ayreéca |
t dozajé etkilekiminin %95 g¢ven sevi
[ rametrelerin b iarr fonksiyonu
min edebilen ve korelasyon ka:
mat emati ksel mo d e | el de edi |l mi ktir. Mi n i
ajlaréyla wulakélabilecek minimum bul anékl élk
e edi lienbiizlaescyegn -oaplté k mal ar éyl a ortaya konuln

- a
o=

D OoOoTToODXoaoaoa<aoaon K
=5

— 0 TC QOO M®Md®M®D®OCN® N

oON—T — 7@ =

Anahtar KelimelerKoag¢ |l asyon, FIl ok¢l asyon, Kuvars, Me r k
tasaréme, At éksu

ri

®
=

w
c
>

ékl ek, suyun kalitesini Adeélkisrul eiy-eenr i°sniennlei

tanel er vV e kol l oidler, suda -%kmeyiop S ¢
éBalranek makwtladér |l ag 1 k gecirgenl i gi
[

[

>

I

t ne yol acarak ya da ada@riu ddrungsairzar

e rlier. Bu nedenle bulani kli k gider.
bir 0O nAtaskasmd dairrd.a k i bul anéekl éjén gideri

asyon yardéemé ile tanelerinuygdgukltgmmdsnes:i

ol arak uy(gagd2000an y°ntemlerdir

€] én
il er
kted

- — X S
3 5

é
[
e
[
I
n

O — 5 ~ — c
<oox~—- —0 —

D Q-

koag¢l asyon y°ntemleri, -%kmede
' 1 oi dal taneci kl erin bir kat k é
a,yumakl!| akt érFlmak ¢ lhaaszy doy ¢ R&metga nail e
kl ¢ organik polimerlerin (floky¢gl
°pr¢ meydana getir (Kiperkeok ).tua nedl9err i
asyon karmakeéek bjir sgdeceéei uygen skirmgana
éména (koag¢l antl ar, flok¢l antl ar vb.) (
er . Her hangi bir uygul amadabidll akghlaemk éne
nt hac mi chiinrskianrd e h a k°tl®-r¢ |l anaséendaki karn
belirlenmektedir(Bratby,2006 Teh ve ark., 2016) Bu f akt°r |l er; kateée oranée
yeéeke, -°9zel ti ki myase, pH gibi s¢spansiyon ©°zel
Ohyama,var k. , 1961; Ersoy ve ark., 2009; Sabah ve
Takdemir ve Takdemir, 2011; Takdemir ve Takdert

o3 o0

WoXT+3—~OCT <—"O0O®TOT ™
O C ——T0wmwo —
O —0ON—O< O
IO XXX
PSS —ue O — —
™
0 T— X
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karéexktérma s¢resi ve floke¢glant | hg®2808; RdssEnt € gi bi
ve ar k., 1999; Jang ve ark., 2010; Takdemir ve
°czelliklerin her biri flok¢l asyon hézéené ve e
flok¢l asyon davranékas@enébalyiréeménmeshn, - ekkP nemi
Koag¢l asyon y°nteminde, tane agregabkdy@mhu i -in
v b -ok dejerlikli katyonlar; koage¢l antl ar) il

edil erekekgebhmsé Krohaagksd jalnardérr., kol l oi dal tanel el
yaparak ya da adsonrlpaekyroons tialtei ke t-keiklienk i knu vyvaeptairy |
getirirler (Stephenson ve Duffl996. Koag¢l asyonun keaskgllanti tveer ¢gmad
konsantrasyonuna, -0 zel ti pH' séna, -%zeltinin

aték sudaki organi k tortularén konsantrasyonu
ar k. , 1997) . Buna elkodluar & ,0kb%y!| eoda kg aljrImam y\wd
doj al ve yapay polielektrolitler flok¢lasyon vy
2006).

Bu araktérmada kuvars kull anél ar akf |hoakziélral saynoann
y°nt elmiankéul arak, kalan bulanéekl ék ¢zerinekoagygl

i ncel elinelickmaiz e me ol arak kuvars asetdjlakeas i ein nf azld
bulunansilikal € mi ner abl madeée nv ba tbal reddae ma dene &vanmienk &
ol maséder

Deneylerde2 0 mi kron boyutuna sahip saf kuvars kull art
kuvars numunes:. kull anél arak kuvarsén bazé f|
anyoni k flok¢lant kull anél aréak pkH vvae sf Ifd kogkl¢d nats
et kil eri Takdemir ve Takdemir (2011) taraféndal
karéektérma kokull arénén et ki si incelemek ¢zere
tutar ak, hezl & rkéakrtéekrtnéar nhaé zvéen éyna waek sk¢ar e si nin ku
arakteérméxl ardeér . Sabit pH6da s¢spansiyon °zel
flok¢lasyonuna etkilerinin arakteéereldeéejeée -al éxkn
flok¢gl ant dozaj énén, hezl e karéktérma hézénén V¢
araktéerméexl!| ardér . Flok¢lant tipinin (anyoni k, Kk
et ki si de dijJer par ameniirketlierr (sTaabkidte ntiuwt uvliea rTaskk dte
-al ekxmal ar da test edil en parametrel erin kuva
bulunmuktur. Ancak, kuvars i -eren s¢spansiyonl e
ile ilgili bir éral é&kma yer al mamaktad
Malzeme ve Metot
Malzeme
Deneysel -dDéwmm&klramda,oyutuna sahip Aydén ¢ine
kuvars kull anén mérneéer .boMumu ndeanjiél é me Mal vern
di fraksiyonu il e belirbebnmiamal bpyuwdoa@8e2l1mi RV
mi kronun altéendader. FIl ok¢l ant ol arak S¢per kiom
sahip SPP508 anyonik flokg¢glant, %1761 i k Polial.
HCI ve 1M NaOH kull anéel mékter .
Metot
Ori on 5 Star pH metre ci haze pH °1 -¢mlerinde
-al eékxmal arénda, °nceden d°nme hézlaré ayré ayr é
j ar test ci hazeée, testl erden s omiditg unk)difinin bul an
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cinsinden °] - mek i -in HF Scientific Terbidi me
ayarlandéektan ve belirlenen koage¢lant i1 e f1l ok,
d/d héezl é karéktérma,gtéertmagakitl&i Béndbddpavarm Kk
tutul muktur . Deneyl er %1 sabit katé oranénda vy
yakl akék olarak 4400 NTU ol arak belirlenmi«xtir.
Deneyl er, cevap VYéizey y°ont eml erTiansdaerné nbéi ryi® no | eami
g°re tasarl anmeéex (Montgomery, 2001) vV e ger - e
ol ukmaktader . ¥nce, istatsitiksel ol ar ak t as:
mat emati ksel model i n kat s ayardkanodel konteol edile.\Ba p | ar t e
-al ekxmada, kuvars i-eren sentetik atek sularda
dozaj énén, koag¢l ant dozaj énén ve s¢gspansiyon
seviyeldi mer keziygkid mmanzEiktt ét as 8Brué méaswr é md a, pa
ol dujunda ger ekN=2+2orhoBhor hghgyi baybakdemakkadeéer .
sayasiésneé parametrelerin merkez noktalarénda yap
Bu -al eékmada, mer kez noktalarda 6 tekrar dene)
Mer kezi kompozit tasaréménda dej i wkdmliertiinm .kod
Koagg¢l ant dozaj é, flok¢l ant dozajé& ve pH, kuv
prosesinde bajéemséz dejikkenler olarak se-il mik
(A) 0.0 ile 102 mgjoaie 1.0 tltk/Q,n)Ha@)t 4d oizlag €12 ar as
deji kmektedir Kal an bul anékl ek dejeri bu -al écx

Tablol.Dej i kkenlerin kod ve ger-ek dejerler
Kod| DejJ i kkenl erin A-Koagyl B-FI ok ¢l C-pH

Dozaj e Doz ap/l®

-b | Xmin 0.0 0.0 4.0
-1 | [(XmadtXmin)/2]- [(XmaxcXmin)/2U) 20.7 0.2 5.6
O (Xmax+xmin)/2 510 05 80
+1 [()(max"')(min)/2]+ [(XmaX'Xmin)/Zq 81.3 0.8 10.4
-b | Xmax 102 1.0 12.0

XmaV€XmnS €T ax6&ml an d¢kek veU=e2ff=ly6gdksekeflekkerheshnyés

Bulgular

3 faktorl ¢ ve 5 seviyeldl mer kezi kompozit tasa
bu kokullarda kuvars i-eren sentetik atek su

dejerleri Tablo 26de sunul muxktur.

Tabl o 2 i ndemelyseknodkiujlilnadred,a bul unan kalan bul aneékl
ol duk-a fazla olduju g°r¢l mektedir (2.0 ile 65C¢C
her hangi bir dPn¢kegmeg@Goxygegeseli odlTmpk gmmadaE&f ieé] Bo
el de edilen grafik, kekil 1 6C@ex gdrsafeirjiilmd exrt i g r
gibi, 1 olarak hesap edil en -0l58im0.38)ydraljnamakta al t v e
ve bu verilere enuygguoml dajmead Wrgdalemd ki ¢k vd © n ¢ K ¢ 1
olacajé anl akél maktader.
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Tablo2.3 Fakt°rl ¢, 5 seviyeld Mer kezi Kompozit Tasar ém
kalan bulanékl ék dejerleri
Deney H Koag¢l an|Fl ok¢l af KalanBul an
No b (mg/lt) (mgllt) (NTU)
1 5.6 20.7 0.2 114.0
2 10.4 20.7 0.2 13.4
3 5.6 81.3 0.2 393.0
4 10.4 81.3 0.2 4.2
5 5.6 20.7 0.8 51.5
6 10.4 20.7 0.8 10.6
7 5.6 81.3 0.8 207.0
8 10.4 81.3 0.8 5.1
9 4.0 51.0 0.5 650.0
10 12.0 51.0 0.5 2.0
11 8.0 0.0 0.5 18.8
12 8.0 102.0 0.5 1.8
13 8.0 51.0 0.0 4.8
14 8.0 51.0 1.0 4.3
15 8.0 51.0 0.5 2.8
16 8.0 51.0 0.5 3.0
17 8.0 51.0 0.5 2.8
18 8.0 51.0 0.5 2.6
19 8.0 51.0 0.5 3.1
20 8.0 51.0 0.5 2.8
2
g
.'% 16.28
4
I I I I I I I
Lambda
kekliKlal an bul aneékI|-Gokx dgerjaefriljeir i ni B o x
kekil 2, Il ogaritmik d°nGokx, ngrsaofnirjaisnéin dga® setl edrem eskdti ¢
gi bi, d°n¢kegm sonrasé | amda Od&jaer-io k0O yalkem, ben
géeven ar-@l 28 éi loédad. 33 dejerleri arasénda yer al
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25.89 —

21.09 —

16.28 —

Ln(ResidualSS)

11.47 —

6.67 —

Lambda

kekiLlog2zaritmi k d°n¢gkegm sonr as énQoax kgarlaafni Jbhiul aneék|l

Mer kezi kompozit tasaréména g°re yapélan deneyl
kuvars i-eren s¢spansiyonl arén kalan bul anékl ék
bir fonksiyonu olarak tahmin edebilen ikinci dereceden bir denkleheel ed i | mi kKt i r . Kod
fakt°rler cinsinden ve terimlerin °nemi gezetil
Ln( Bul alelkspA®R3B-6.12C-0.57AB+0.17AC+0.07BC+1.14A2+0.49B2+0.41C2
Bu denklemin komWRgD@®¥MIyloar akkatswmaly@rsrau k(t ur . Buna ¢
belirlil iR, katO0s.a%082s6ed i (r , yani el de edilen denk
dejikimlerinin %90.206si ni a-éklayabil mektedir.
i statistvalaean! P me mi ANOVA) ile test edilmik ol ug
Tablo 2. Varyans analizi (ANOVA) Tablosu
Kaynak Karelerin | Serbestlik| Ortalama F pdej e ¥nen
Topl | Derecesi Kare Dej ¢ 0Ol asE|] d¢gze

Model 60.05 9 6.67 10.30 0.0006 *

A-pH 34.45 1 34.45 53.19 | <0.0001 *

B-Koag¢l @ 0.75 1 0.75 1.16 03060 |¥nem

dozajée (

CFl ok¢l @ 0.20 1 0.20 0.31 0.5888 |¥nem

dozajé (

AB 2.55 1 2.55 3.94 0.0751 **

AC 0.24 1 0.24 0.38 05535 |[¥nem

BC 0.042 1 0.042 0.065 08034 |[¥nem

A? 18.71 1 18.71 28.88 0.0003 *

B? 3.52 1 3.52 5.44 0.0419 *

C? 2.39 1 2.39 3.68 0.0839 *

Art ék 6.48 10 0.65
* %95 g¢ven seviyesinde °nemli, **:. %90 g¢ven
Tabl o 26deki ANOVA t db30olanumodtletkrdg@J regli d yjep OgiO®I0O6
dejeri el de edil en modelin %95 g¢ven seviyesi
belitmektedir Ol as &lde@k=2rinin 0.056den k¢-¢k ol masé, m
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seviyesinde °neml:i ol duju aAlp) (@ Hgehme Kt ecii
dereceden etkisi) vi82 ( koag¢l ant dozaj énén i kinci dereced
seviyesin#Fde] Ot asée0ekdBlpH ke- kKlo aglddexn t@ido vae] é
(flok¢l ant dozajénén i kinci dereceden etkisi) t

e
n
]
arametreler ol duk
B

olan terimlerigde] enml.drdidensd¢¢c¢pygk terimlerin i s
p | ar élner ibrel kaltanme kbeldamek IBaj] g ace
b¢eyRBdke] eri me APpBPé@B>C’kekl indedir. Kal an bul anék!|
birinci ve ikinci dereceden etki etmekte, koagg¢
pH ve koa@gmleanti kddzajet ki | exki mi ile Flok¢lant

etkisinin de kalan bulanékl ék ¢zerinde ©°nemli

koag¢lent ve flok¢glant dozaj e ikilldéejtekl'l'laebKllomIe
206deki ANOVA testi s 0 NGe-r |- aerké nbdual na naérkll aexké | dneaj ket ral de
tahmin edilen bulanék dejerleri, kekil 36te ve
dejerler uyum i -erisindedir.

6.90 — ]

530 —

3.70

210

Tahmin edilen Ln (Bulaniklik)

0.50 —

0.53 212 3.72 531 6.90

Gercek Ln (Bulaniklik)
kelBiGer -ek véemodédimin edilen kalan bulaneékl é

Parametrelerin Bireysel Etkileri

pH, koag¢!l ant dozajé ve floke¢glant dozajénéen ka
sonu-laréndan belirlenmi d(ac) 0dBi veysemi et ki . gB
dijer parametrelerin orta nokta dejerinde sabit
kekihcél endijinde, kalan bulanéekl éja en fazla ¢
testi sonu-laréeyla dalayaemmakboadenk pHOehdaj ue,]
i kinci dereceden fonksiyona uyarak azal makt a, (
( k edi)l. Koag¢l ant ve flokg¢l ant dozajé& artékene
dozajl aedabiakbhanhge-ta kalan bulanéekl éjie bir mi
kal éjée go°r¢l mekthediGrer ke Kkiolag4ghh ane #4ozajé ger ek
°zelli kle y¢ksek pH6da daha f azl a oozlapaéknéand éa..5
mg/lt ol duj u kokul |l arda artan koag¢l ant doza
gor ¢l mekt da.ikrekbbd®i IpH 10. 46te ve 51 mg/ |t k o
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bul anekl éja etkisidcpHI&. airdkaen kaxleaerr Eld wlegrédhk Il € k
azal maktadér. Ancak artan flok¢lant dozaj @énén e

@ (b) ©

Ln(Bulaniklik)
I

Ln(Bulaniklik)
T

Ln (Bulaniklik)
hi

56 68 80 92 104 207 38 510 661 813 02 04 05 07 08

A: pH B: Koagiilant dozaji (mg/It) C: Flokilant dozaji (mg/It)
keliKlal an bulanékl ek ¢zerine (a) pH, (b)) koag¢l ant
grafikleri
(@) (b)
E 29— E 29—
8 8
I I I I I I I I I I
B: Koagulant dozaji (mg/It) C: Flokulant dozaji (mg/It)
kelkbiplH 10. 46te koage¢l ant dozajénén (a) ve flokg¢l ar
Parametrelerin Etkilekimlerinin Kalan Bul anéekl €
Uygul anan mer kezi kompozit tasaréméyla par amet |
etkivekon ur gr af 6 k Ikéérkivg &ekilterBi |l miktir. Tablo 206d
-ékteéelaréyla wuyumlu ol ar ak, kal an bul anekl ék
etkilekiminin °nemli 6)o.l doujSu mngd/rlgtl nfielka kegli a n t€¢ kdedkz

Gabda go°r¢l dejeée gibi dekek ve yeksek koagel ant
bul anekl ék dejeri y¢ksek pHOéda y¢iksegake®oage!l ant
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(@) (b)

B: Koagtlant dozaji (mg/It)

65—

66.2
47—

Ln(Bulaniklik)
T
B: Koagulant dozaji (mg/It)

-0.6 —

\ \ \ T T 27
56 6.8 8.0 92 104 56 6.8 8.0 92 104

A: pH A: pH

kelkbiKlal an bul anékl ek ¢zerine pH ve kxagldl ant dozaj
mg/lt)ve (b) kontur grafikleri (Flokg¢lant

51 mg/ |t sabit koage¢!l ant dozajénga pHkivleerfil noik

ver i | di7jai vkebkkieikndel7Zndi jinde, pH ejrileri birhb
ol madeéejé ge°r¢amekAetdan tkekgl amt dozajénéen kal
ancak y¢ksek pHOI arddd ddgha gi°yi¢ | smiBrku-e dalrde keki |l

(@) o8
A: pH )
6.5 — p

=

= 07
47— =)
£
o) ~—
= g
= g
< o

= 29— ©° 05
3 £
= K]
c e}
- X
o
12— [T

.o 03
O

-0.6 —
\ \ \ \ \ 02
0.2 04 05 0.7 08 56 6.8 80 9.2 104
C: Flokulant dozaji (mg/It) A: pH

kekfriKlal an bul anéekl ek ¢zerine pH ve fzl:akdanglh)rete dozaj én
(b)) kontur grafikleri (Koag¢lant dozaj é:

pH 8.0 i-in koag¢l ant dozaj é vekefkli dvdé g8laant d o :
incelendijinde, bu etkil eki min kal an bul anéekl e
flok¢l ant dozaj poateéwreéde§s ek agean,d brierkeah eaddkid raé keki
goer ¢l ddj ¢ dgik ¢ k ve yvaksekrrddeaeksd aagest dost e gel mi
olarak flok¢l ant ve koage¢lant dozajlardnén ort e
el de edil ebibmektedir (kekil 8

1026
Full Text/Tam Metin Proceedings Boek. A f RA N& f S Naluma/Gilt4o P



1 { dza f Bilndve\ika@ldmiKongresi'l8 |05© 16 InternationalScienceand AcademidCongress'18

(a) (b)
C: Flokulant dozaji (mg/It)

6.5 —

07
4.7 —

29— 0.5

Ln (Bulaniklik)

12—
03

C: Flokulant dozaji (mg/It)

-0.6 —

I I T I T
207 358 510 66.1 813 207 3.9 510 66.2 813

B: Koagtlant dozaji (mg/It) B: Koagulant dozaji (mg/It)

kekiKlal&n bul anéekl ek ¢zerine koage¢lant dozajé ve f
z : 0.8 mg/lt)ve (b) kontur grafikleri (pH: 8.0)

Optimizasyon ¢al ékmal ar é

pH6én test edilen araléekta tutulduju, flok¢l ant
el de edilebilecek kalan bul anéekl ék dejerlerini
yapélan optimizasyén - al érarbhd 0é\3l,a olpaliinrilzearsmeyne
Tablo 4 ise elde edilebilecek minimum kalan b
Gore¢l dej e gibi, 20.7 mg/lt koag¢l-@ntt doabiggend:
dejerl erde yakl awéekhné&kls5e kNTddejkealiannre bul akeél abi |l n
dozaj énda; koag¢!l ant dozajénén 22.2 mg/lt ve pl

koag¢l ant dozajée ve pH 8.46te 6.65 NTU bul anékl

Tablo 3. pH atalaptdifar parametreler minimumda isten:¢
optimizasyon

Parametre Ama - Lower limit Upper limit
pH Aral ek 5.6 10.4
Koag¢l ant do Minimum 20.7 81.3
FIl ok¢l ant do Minimum 0.2 0.8
Ln (bul aneéekl Minimum 0.587 6.477

Tablod.pH aral ékta tutulup dijer parametreler mini muma

bulanékl ék i-in optimizasyon sonu-1ar
Optimizasyon| pH Koag¢ll FI ok ¢ Ln
No dozaj] dozal(bul ar
(mg/lt) (mg/lt)
1 9.3 20.7 0.2 2.021
2 9.2 20.7 0.2 2.023
3 9.4 20.7 0.2 2.023
Tablo4.pH aralékta tutulup dijer parametreler mini muma
bul anékl &k i-in @eam mi zasyon sonu-1|ar é
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Optimizasyon| pH Koag¢ll FI ok ¢ Ln
No dozaj] dozal(bul ar
(mg/lt) (mg/lt)
4 9.2 20.7 0.2 2.021
5 9.3 20.7 0.2 2.015
6 9.3 21.0 0.2 2.004
7 9.4 22.2 0.2 1.948
8 9.7 20.7 0.2 2.060
9 8.8 20.7 0.2 2.066
10 8.6 20.7 0.2 2.099
11 8.4 27.4 0.2 1.894
Sonu-1 ar
Yapél an bu -al-&@&kma éimlarawajped akii | i r:
T %1 kat & -200r amiék rvoen kuvars i-eren ateék su sg:
do°n¢gkegmle kullanéel abilecek kalitede su el de
T Koage¢l asyon ve flok¢glasyon y°ntemlerinin be
et ki eden parametreler v e b u parametreleri
belirl enmesini daha az sayéda deneyl e ajl a
el de edilebileceji g°sterilmicktir.
T Uygul anan deney t asar é meéparhnzetreletindil fanksiydnw | an é k | «
ol arak tahmin edebilen ve 0.949 Kkorelasyon

mat emati ksel mo d e | el de edi |l mi ktir.
T EIl de edi |l en model i n ANOVA test. il e k al

an

séraséyla ¢dlzajkdbbagpHame koag¢l ant dozajé

k

flok¢l ant dozajénén ol duju belirlenmixktir.
T Y°ntemin dijer bir avantajé istenilen kokul
i -in parametrelere dejerlerinin belirlenebi
T pH6éenmttedilen aralekta tutul masée ve koagg¢l
ol masé halinde, mi ni mum kalan bul anékl ek de
el de edilebilece]i yapélan optimizasyon - al
T Opti mi zlaswmasOe.y/l amg/ |t koag¢l ant dozajée, 0.2
9.29 . 4 aral éjendaki dejerlerle yakl akék 7.
ul akél abil mektedir.
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Combined Hermite-Taylor Matrix Method for Solving a Class of First

Order Nonlinear Partial Integro -Differential Equations
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Abstract:Nonlinear partial integre differential equations and the related initial and
boundary value problems play an important role in the areas of science and
engineering. But, most of these type problams not analytical solutions. So it is
necessary to obtain their approximate solutions by using some numerical methods.
In this study, we consider a class of the partial intediféerential equations
containing first order nonlinear terms. Then we presg matrix method based on

the truncated Hermite and Taylor series along with collocation points to find the
approximate solutions of these type equations subject to the mixed conditions. The
method reduces the solution of the mentioned equations tolthieis of a matrix
equation which corresponds to a system of nonlinear algebraic equations with the
unknown Hermite coefficients. Besides, some numerical examples are performed to
illustrate the efficiency of the method; the obtained results are scedirand
interpreted.

Keywords: Hermite polynomials and series, Taylor series, Nonlinear partial
integro-differential equations, Matrix method, Collocation points.

1. Introduction

Nonlinear partial integrdifferential equations mostly occur in many fields of engineering,
mathematics, physics, finance, biology and so on. There eliftltiesfor solving these type

equations with variable, both numerically and analytically. #hs purpose, the numerical

methods are developed in order to availed the application of these class of problems (Avazzadeh

et al, 2012Fakhar and Dehghan,20BHa k har and Dehghan, 20Gu8; G¢r by
and Shen, 200Qjachiewicz and KowaR006; Matthies and Keese, 2009ari et al, 2009). In

this study, we develop the combined HerrTiteylor matrixcollocation method to solve the first

order nonlinear partial integro differential equations in the form

r
uy(x,t) = glx, t) + P (x thu, (x, thulx, ) + P (x thu(x, 1) + j K(t, s)ul(x, S}ds(l
o

)

a=x=b0=t=T
under the initiaand Dirichlet boundary conditions
ulx, 0) = f(x),x € [a, b],
u.(x,0) = h(x),x € [a,b], 2
ula,t) = k(t),t €[0,T],
u(b,t) =1(t),t € [0, T].
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where the functionsg , P, andP:z are continuous functions; atfidis the kernel function and
f.h k and | are given functions. Then we investigate the approximate solution of the problem

(2)- (2) in the finite Hermite series form

| | | o (3
u{x-' t} E Z Z ﬂ'?]"l_.i'! Hi']"l_.i'! {x-' t}-' Hi']’l_.i'! {x-' t} = Hi']’l {x}Hﬂ {t}
m=0n=0
where H, (x)(n = 0,1, ..., N} denote the Hermite polynomials defined by (Andrews, 1985; 167)
ﬂ."lf]
. (—1)kn!2n-2k .
— R n—2 = . 4
H,(x) R MENO=x <o (4)

and @y, {m,n = 0,1, ..., N) are unknown Hermite polynomial coefficienEh ese pol ynomi al
are ortHogtoaitbnrespect w@=w&iagmht glemrectail 1y def
by Rodrigues (Rainville, 1960; 189)

o (1)

Ho(x) = (-1)7e¥ (%) .

The first few Hermite polynomi(d4)sasan be given
Hyo(x) = 1, Hy (x) = 2% Hp(x) = 4% — 2 Ha(x) =8x% — 12x,

Al so, the sequence {Ha#} sHetrins ftiee sp otlhyenomé @l ssi on
2013; 643)
Ha'(x) = 2nH, 1 (x),n = 2 (5)

with Hg'(x) =0,  H, (%) = 2H, (x).

2. Fundamental matrix relations and Hermite Taylor matrix method

In this section, we develop a matdrllocation method téind the approximate solution of the
problem (1)(2) in terms of Hermite polynomials in the form (3). For our purpose, firstly, we write
the matrix form of (3) as

[u(x )] = HEH(HA (©)
where
H(x) = [Ho(=) Hy(x) .. Hy(x)], Ht) = diag{H'[:t}J H(t), ..., H'[:t]:},
A= [au,u dp,1 7t doN d1p #11 e AW e dnp 8NL e ENN]T

By using the expression (4), we obtain

H(x) = X(x)F, H(t) =X(OF (7)

where

Xx)=1 x . =V, Xto=[1 t .. t¥]
X(t) = diag(X(t),X(t), ...,X(t)), F = diag(F,F,...,F)
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[ -
i-1%12
# 0 0 0 0 0
- =11t
o il 0 0 -0 o
o .,
i-1tpad _1f2?
e 0 — 0 .0 0
FT= : : v o 0
. -1V 110 . -1 L ana? . -1 ¥
Niseven«| 7w/ . M ™ o il
o (N-1p2,1 - (N=1)/2 .3 0 5N
. =1y N12 (=17 N2 =1 N2
— g L .. S i
Nis odd 0 T, 0 - Ry
1 3 | 1 3 |

Also, by means of the relation (5), the derivateH&f) andH(t) become

H'(x) =H(x)M, H'(t)=H(tM (8)
where
-T
0 0
21 0
M=|0 22 ... 0 0,6 M=diag(M,M,-.-,M).
| 0 o ... 2N 0]
By using the matrix relations (3]8) , we compose the following derivatesidg, t):
[u(x, t)] = H)H(D)A 9)

[u,(xt)] = H(x)' H({t)A = H(x)M H()A
[u.(x, t)] = HEH(t)'A = Hx)H()MA
[u?(x, )] = HEHOHA)HDA

[, (x, Dhu(x, )] = HEOMAORGHDA

where

HA(t) = diag[f(0), ), ..., A®)],H = diag(HH, ..., H),
—_ T
A=[agpA 3 A apn A apA a1 A .. ayA .. A anA .. ayyA]
On the other hand, the maHK{tsiand etlhag i wmk mdwnt hfeu

ulx, s), by using well known the operational matrices of Taylor matrix Method (Karamete and
Sezer, 2002; 991) and the relations((B)) are obtained as

K(t,s) = X(DKXT(s); K= [k,,] (10)
1 8e+aK(0,0)
Kpa=rgl atposa © Pa=0L-o N
and _ o
u(x s) = H(x)H(s)A = X(x)FX(s)FA (11)
1033
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wher e
X(t) = [1 £ r-“'] X(s) = diag[X(s) X(s) - X(s)].
We now ready to construct the fundament al ma t
Ssubstituting the matrix relations (9), (10) ant
as
(HE)HDM — X(DKQ(x, t))A + {—P, (x, ) HE)MHAtH)H* () (12
— P, (x, V)H)HMHX)H* (D]A = G(x 1) )
wher e

t

Qxt) = J‘XT{:S}H{:}{}E{:S}dS

o
By substitutingdtetie nedl bycati on points

b—a, T .. (13
Xl=a+Tl’ t|=ﬁj; i,i=01,---N

into Eq.(12) and then simplifying, we get the s
Wi, tDA+Z(x,t)A = G(x,t;), 1j=01--N
such that

W= W(x,t;)) = H(x)H(t;)M— X(t; ) KQ(x, t;), G = G(xyt;)

Z =Z(x,t;) = —Py(x;,t; ) Hx )MHA(t )H G ) H* (t;)—Py (x;,t; ) HG)H(t ) Hix) H (1)

or the fundament al matri x equation is written &
WA+ZA=G - [W;Z:G]: (14)

wher e

W (5.5 2(x.5)

W (%.4) 2(%.4)

W (.1 ) 2(35.5)
W= W (x.1) G = g(%.54)

W(x.4) g(x.4)

(3.t ) g(x.1y )

(. ) | &(xy.ty)
On the other hand, by foll owi ngvet lndbtsame threo ana
equations as foll ows;
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u(x,0) =H(x)H(0)A=f(x), a=x<bhb
u,(x,0) = Hx)H(O)MA=h(x), a=x=b (19
u(at)=H@HMDA=k({), 0=t=T
u(b,t) = H®H®A=1{t), 0=t=T,
Then, by putting t hizthunusqd e the aomditidns(2) mtb theosystep o i nt s
(15), we obtain the fundamental matrix equation for conditions (2) in the form

UA+0A=S — [U;0:8] (16)
whe®=¢[ 0 0 (0z eérOo ]rHand$ drexdefined by the system

Hix)H(0)A=f(x;), a<x <b
H(x )H(OOMA=h(x), a<x <b
H(2)H(t;)A=k(t), 0<t; <T
HH(t)A=1(t;), 0<t; <T.

Consequently, to obtain the unknown Hermite coe
of the augmented matrix (16) by the proper r o\
required au({Wanz@élaed mhereky,

WA+ ZA=G.
By solving this nonlinear system with Hermite coefficients, the approximate solufwyt) is
obtained in the form (3).

4. Accuracy of Solution

We can easily test the accuracy of the obtainec
series (3) is an approximatiwmtiaoduitendefi £gt
are substituted in Eq. (1), ttheel yr essautlitsi fnige de q utaht

XEp = [El_.]J'] a nt‘a = [GJT], pP= 01,-,P; q= 0,1,-, Q'

GLIR du . 17
Rar(pta) = 2 () = Pyt o) 2 (i )t ty) — Pt Y (1) §

— I{xp,tq} — g{xp,tq} =0

wher e

I(xt) = _,I"J K(t,s)uy(x, s) ds.

| Ry(p,ty)= 10799 (ki s positimax(1075)emefk) sopositive int:
is prescribed, then the truncaR;ﬂ{xg,th]altineiatchN ofs
t he ;{:@athIhtIescomes smal |l erl0t*hBpl bhe pneésBezreed 201
5. Il lustrative Exampl es

Example 1:We consider first order nonlinear partial integlitferential equations
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: : : : o L (18
u(xt) =gz t) —u (xthulx,t) + v?(xt) — 2j ulx, s)ds
o
under the initial and Dirihlet boundary conditions
ux0=x wx0=1 0=x=<1 (19

w0, th=t u(l,t)=1+t 0=x=1
whereg(x, t) = 1+ x+t—x? and exact solution of the problemtifx, t) = x +t,

ForN =1, collacation points (13) are obtained as

{:X[htl}} = {ﬂ.lﬂ}.l {:KI}Jtl} = {011}1 {:letl}} = {l.lﬂ}.l {:XlJtl} = {ljl} (20)
From Eq. (9) we have
u.(x t) = He)H( MA (21)

u (%, Dulx, ) = HEOMAOAADA
u?(x, t) = HE)H(DHE)H(DA
Hence, we obtain

0 ) = HOAOMA= (o) H,(] [0 O 1M O]a

Ht)ILl0 M
=[0 2H,(x) 0 2H;(x]A=[0 2 0 4x]A (22
(e D) = HEOMAOAWAOA =11 2d[] ZJ[*Y 0 |FeRoa

H(x) 0 0
0 HE 0
0 0 H(G 0
0 0 0 HE

=fo 0 0 0 2 4x 4¢ sn]ﬁ{jt}i

0
0

_:III

=[0 0 2H,(x) 2H;(t)] (t)A

=0 000 0000 2 4 4x 8x 4r 8 8 15113]E(23)

wher e
al}l}A
o a,:.l.»'-";
A= ami—'i
alli!i
and

w2(x ) = HEORAOAHDA
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— [H, () munPy}Hiﬁﬁy}F%ﬂﬁﬂﬁ (24)

1 2x 2f 4xr 2x 4% 4yt Sl'z]ﬁ{:t]ﬁ

[1 2 2x 4wt 2t 48 dxr xS 2x 4 4% 8%t dxr 8xd Bt mx-'z-']ﬁ{ﬁt}i

and
T i i .
—zf u(x, s)ds = 2H{jx}j H(t)dsA = 2H{x}f [Hff} H?S]] dsA ;25
o V] o
B - (1t 2s 0 0 B t t2 0 0
= 2[Hy (=) Hli_x}]jD [ﬂ 0 1 Zs] dsA=2[1 2”‘][0 0 ¢ 12

=[2t 2t2 4xt 4xt2]A
We now ready to construct tBge. fu&h)damEeot alk himat

substituting the matrix relations (21), (22), (
equation as
t
u(x t) = glx t) —u, G ulxt) + vz t) - 2_{ ulx, s)ds
o
HGOH(OMA = gl t) — HEOMAM®HGHDA + HEHOHGHA — I(x)A
From here, the matrix equation obtained as

@ﬂgmﬂﬁ+Imna+@ﬂﬁmmﬂﬁﬁﬁ&%4ﬂﬁmﬂﬁﬁﬁ&ﬂﬁ=mxﬂ

| _ (26)
W(x A +Z(x, t)A = g(x t)
where
W(xt) = HeOH(EOM + I(x)
Z(x,t) = HEMA®AR®) — HEAORCH®D
If we substitute the collacation pointsirfoq(.2 6 ) , we obt ai n
(x0,to) Z(xp,tp) g(xg.to)
w{;KDJ ty) At z{;}‘:[ﬁ:tl} X g{;Xm ty)
Wix,to) Z(xy, tp) g(x,tp)
Wiz, ty) Z(x,ty) glx,t)
WA+ ZA=G (27)
where

Witi=[0 2 0 4x]+[2t 2t 4xt 4xt2]

=[2t 2t2+2 4xt 4x+ 4xt?],
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0o 2 0 0

2 4 0 0
W=

0o 2 0 4

2 4 4 B

Z(x t) = HEOMAMDACR®D — HOBOAOR®

:[00000000

[1 2¢ 2x 4xd 2 48 4xt 3xf 2x 4xt 4x5 8x% 4xr Bxf BxT4 lﬁx"r"]

4

e

4t 4x 8xtr 4r 8 8ar mnf]—

-1 0 o 0 0 0 2 0000000
7 -1 -2 0 0 =2 4 0 2 4004 800
-1 0 =2 0 0 0 0 000 0O0O0O0OD0
-1 -2 2 4 -2 4 4 8 0000O0O0O00O0
gxt)=1+x+t—x?
g0,00]
6 - [8@L]_ |2
~le(1o)f |1
g1, 'z
Thus, fundamental matrix equation i
o2006-1 0 o0 0 0 0 0 0 200000O00O0 0
240061 2 0 0 2 4 0 0 24 004¢E0 0
o 20 4-1 0 -2 0 0 0 0 0 0O0O0OO0O0O0O0 O]
2 4 4 8&-1 2 -2 4 -2 4 -4 -800000O0O0O0 KO0
w Z

S

QL k2 = b2 =
L

- [—1 =2 -2x dxr - & Ao S’ 2-2x 4w dx—dx Sw-S'r d—dr B —8xr  Bwr—8xy E]

written

We take proper collacation points &g = 1, &; = 1 by putting this collacation points into

Eq.(19), we have
u(1,0) = 1,

H(DH(MDA=[1 0 2 0l4=1

u(1,0) =1 (H(1)H(0OMA=[0 2 0 4]4=1

uw(0,1) =1
u(1,1) =2

H(OH(MA=[1 2 0 0]A=1
H(DH(1)A=[1 2 2 4]A=2

So, we obtain theundamental matrix equation for conditions (19) in the form

UA+04A=5 —=[U;0;5]
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The solution of the problem (1:819) has found in three different way. Firstly, we found the

solution according to initial conditonsbye pl aci ng the row matrices of
Eq. (27) by the rows of the initial conditions
augment e[W;Zsmhatsr i x

ulx,0) =x

T wxo=1

} The solution according to initial conditions:

WA+ZA =G = [W;Z; 6]

c200-1 0 000 0 00200000001
2400 -1 =200-2 400240042800 2
1020 0 0 00 O0C O O0CO0ODO0C0ODOCO0O0OD0OO0 O I1
0204 0 0 O0OO0CCO0C O O0OCO0DO0OCO0ODO0OCDO0ODO0OO0O ORI

By solving this nonlinearystem with Hermite coefficients,
2ap; —appgo + 2010000 =1

2agy +4ag; — Agplep — 200001 — 2001800 — 1801 + 2049800 + 2a1pa0 + 424180
+ Sﬂllﬂﬂl = 2

ﬂ-m} + 2&-1[:. = l
Eﬂ’l}l + 4‘&-11 = l
So,we obtain these coefficients as

1
{ﬂuu =0, gy = E’ Qg = E: ayy =0 }

Then, the approximate solutiai(X,t) is obtained in the form (3), as following

i 1 i i 1 i
ulx,t) = EHD'[_X}HH_E‘} + EHi{.x} Ho(t) =t+x

Secondly, we found the solution according to boundary conditionséoy | abhengow mat ri ce
of the augmented matrix (27) by the rows of th

( 2 Ve have

u(0,t) =t } . . L
1 w(Lt) =t +1 The solution according to boundary conditions:
ul0,1) =1

g, =1 Ut
Forte ==, (1,1) = 2
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UA+04=5 —=[U:0:5]

0o 2 0 0 0
1 2 2 4 0. 2
WA+ZA =G = [W;Z; 6]
0 20 0 -1 0 o 0 0 00200000001
2400 -1-=200-240024004¢80 0 2
o204 0 0 O0CO0CO0C O0OCODDODDODODODOODDOOI
1 22 4 0 0 0O0OCCO0C OCOO0OCO0ODO0ODO0ODO0OCO0ODO0OO0 O 2

From the solution of the nonlinear system, we obtath=[0 1/2 1/2 0]". So, the
approximate solutioru(x,t) is obtained as

. 1 1 .
ulx, t) = EHD{_x} H,(t) + EHli_x} Ho(t) =t +x

Finally, we found the solution according to initial and Dirichlet conditonsleyp | aci ng t he r
matrices of the augment eirtial and Dirichlatc o i2d7i)t iboyn st hoef rt
augment ed Wehavwei x (20) .

ul(x,0) =x
q u(0,t) =t The solution according to initial and Dirichlet conditions:
u(l,t) =t+1
u(0,00=0
Forxp=10 t;, =1 u(0,1)=1
u(1,1) =2

UA+04A=5 —[U:;0;5]

1000 0O0CO0OO0ODO0ODO0CO0CODO0OO0OODO0ODDODODODODOTDXKDO
1200 000O0O0O0O0DO0O0DO0O0COTO0OCOTO 0O 1
122 4 0000000O0ODO0O0O0O0O0O0O0 0G 2
WA+ZA =G - [W;Z; 6]
0200 -1000O0O0OTO0CDO0O2000O0O0TO0O0CG1
1000 0 0O0O0O0OOOOOO0OOO0O0O0C0CO0
1 2 0 0 00 0O0O0O0CO0ODO0DO0ODO0OO0DO0O0O0 O 1
1 2 2 4 00 0O0O0O0COODODO0OO0OO0O0O0 O 2

From the solution of the nonlinear system, we obtdis [0 1/2 1/2 0]". So, the
approximation solutioru(X,t) is obtained as
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i 1 i i 1 i
ulx, t) = EHD{_X}HH_I‘} + EHl{.x} Ho(t) =t+x

This solution gives the exact solution of the problem-(18).

6. Conclusion

As partial differential equations are solved by many different methods, partial hutiéigrential

eqguations are also studied with some numerical methiodhis paper, we have proposed to a

new solution method based on Hermite polynomials for solving nonlinear partial integro
differential equations which arequations mostly occur in many fields of engineering,
mathematics, physics, finance, biology andoso There are difficulties in obtaining numerical

and analytical solving of such equations. But, in many cases, approximate solutions of these
eqguations are required. Therefore, the presented method can be proposed. The numerical example
has shown thatalidity and applicability of the method. Also, the proposed method can be widen

to solve any other of the nonlinear partial intedifferential equations and to make their error
analysis with some modifications.
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Hermite Polynomial Solutions of the OneDimensional Parabolic
Convectiori Diffusion Problems by Using Matrix-Collocation Method
El i f Y AMeltmetNSEZER

! Department of Mathematicsfanisa Celal Bayar University,-ail: elfylcn@gmail.com
2 Department of Mathematics, Manisa Celal Bayar Universitjdil: mehmet.sezer@cbu.edu.tr

Abstract In this paper, we introduce a Hermite collacation method for
approximation solution of ordimensional parabolic convectiatiffusion
problems. These problems arise in many scientific fields to define the behavior of
systems such as engineering, ecology, biology, physic and chemistry. The method
reduces the equation and its conditions to an algebraic equations system with
unknown Hermite coefficient with the aid of collocation points. The Hermite
coefficients in the gdotion of the problem are obtained by solving this equation
system. So, the approximation solution based on truncated Hermite series form is
obtained. Besides, to demonstrate the correctness and validity of the method, a test
problem is given with error &sation. The results reveals that the method is very
usefulness and effective.

Key words: Hermite polynomials and series, Mat@ollocation method,
Convectioiidiffusion problem

1. Introduction

In this paper, we consider the following endimensional parabolic convectiowiffusion
eqguation:

gu  #u L du . (1)
-E—Eaﬁ+ﬁmhﬂ+ﬁhh=ﬂmﬂ,ﬂixELGEtET
with initial conditions
ulx, ) =mx), 0=x<ow 2
and the boundary conditions
u{0,t) =nix), ull, t) = hix), 0=t=l=T<w ©))

wheref(x, ) Py (x), P,(x), m(x), n(x) andh(x) are functions orl0, {1 x [0, T] also T and | are

appropriate constants. Ondimensional parabolic convectiatiffusion equations are solved

some different numerical methodslédvero et al, 2003; Chertock and Kurganov, 2016G&inel,

2006 ; Gr aci a and OO0 Ri or dagthj, 20260 Lehferink,K20@Ra | baj oo
Phongthanapanich and Dechaumphai, 2009; Ramos R@@zlbajoo et al, 2008Sharifi and
Rashidinia, 2018 ; ).Yhezanethok propaseddin thisastudy is regad QoltH

matrix collacation methodi ven byc &waekeman@dGe¢rbe¢gz and Sezer;
we search for a n-uimensional paraboicacdnuettiifiusion @quationn e

Eqg. (1) with the conditions (2) and (3) in the truncated Hermite series form

i) i)
WED 2 Uy = ) D AnmHam(®0,  Ham(0 = HyGHL O

n=0m=0

(4)
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wh e a,g,nm=0,1,--N are the unknown Hermite coefficient alg(x), n =0,1,---N are
t he Hermit polynomials defined by (Akg°n¢l |l ¢ €
B (5)
{-__l} n!2n-2 .
(n—2K)! k!
k=0

Hy, {X} =

The first few Hermite polynomials can be given
Ho(x) =1, Hy(x) = 2x Ho(x) = 4x% — 2 Hj(x) = 8x% — 12x
so, the sequence {H®)} sHetrins ftiee spotilhyenomé @aliissi on
2013:643)
H, (x)=2nH,_;(x) n=2 (6)
with H[:.f{:x} =0, Hlf{:x} = ZH[:.{:X}

This study which proposes a method based on Hel
second section, fumcdamemteall frmat nihe meltdatoidoms e
coll acation method is introduced in the sectio
section four. The proposed method is applied t
conclusiemsi mrtehegiSection 6.
2. Fundament al Matri x Relations
Firstly, we assume that Egq. (1) has an approxirt
form. We transform the approximation solution g
u(x t) = HH(HA (7)
where
H(t) - 0
H(x) = [Hy(x) Hi(x) - Hy(x)], H(t) = :
0 - H(t)
T
A= [au,u dg,1répy 10 A11 e By e Anp A1 e aNN] .

Besides, thenatrix form of HxJis defined by means of (5) as;
H(x) =X(x)F, H(t) =X({F (8)
where

Xxi=[1 = .. =N], X(h=[1 t .. t¥]

X(t) = diag[X(t),X(t), ..., Xt], F = diag[F,F, ..., F]
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[ Oy70
i-1)%02
# 0 0 0 0 0
. 1Pt
0 T 0 0 0 0
1y70 - g2
1721 (=1" 212
—_— o — o e 0 o
FT o 0
= : : : : o 0
Ni2 N 1 5 o r
. I . {17 a2 R i1 w2
Niseven «| 7w _ M ¥ 0N
B (N-1y2, .1 s {N-1)72 .3 0 3N
. i1 N1 i-1} N12 {-I" N2
Nis odd 0 v 0 T, 0 —a
| 5 0 1 3 |

Also, the derivates dfi(x) andH(t) can be expressed in the matrix form as
H'(x) = H(x)M, H"(x) = Hx)M?2 9)
H'(t) = H(t)M, H"(t) = H(t)(M)?

where

M = I:I 22 e D I:I 1ﬁ:diag{MJMJJM}

S oby using the matrix relations (7)9), we have derivates &{x, t) as following:
u(x, t) = HH(DA
u(x t) = Hx)HEHMA (10)
u, (x,t) = H(x)MH(t) A
U (x,t) = H(x)M2H(t) A
If we apply same steps for conditions-(3), we have
u(x, 0) = HH(0)A = m(x), xe[01]
u(0,£) = HO)H()A =n(t) tel0,T] 11
u(l,t) = H{1)H(y)A = h(t) te[0,T]

3. Her mi el Matmraitx on Met hod
We get main matrix equation by substituting mat

HE)HEM — e HGOM2H(t) + P, () H)MH(t)+P, (x)HE)H( A = [f(x, £)]
Wix t)A = f(x t) (12
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In Eqg. (12), wes u b s theé dollo¢aton points defined by

b—a T
=i B=01N (13

¥ =a+

and then we get the system of the matrix equat:.i
Wi(x,t)A=F(x.t;), Lj=01,-N
{HGx)H(r; )M— e H)M2H(t; ) + Py (x )HGe)MH(t; )+ P () HG) H( ) JA = [f(x;)

or the main matrix equation

WA=G - [W;G] (14)
wher e

W {2515 G(xp.1)

W(x%.4) G (%11

W (xp.2y) G( 5.1y )
W= W(x%.5) G= G (3.5

W(x.4) G(x.4)

W (5.0 ) G(x.7,)

|V (5.8 | |Gty )
I n addition to, by following the same steps for
obtained as foll ows;

u(x, 0) = H(x)H(0)A = m(x),
u(0,t) = H(0O)H(t)A = n(t), (15)

u(l, t) = HDH(t)A = h(t),
Similarly, by puttingcolocation points (13) into the unuskiitial and boundary conditions (2)
and (3), we get

UA=C - [U;c] (16)
wher e
Ulx;,0) m(z;)
Finally, we replacing the row matrices of the
augmented matrix (14) to find the unknown Hern
requaugnent ed matrix is obtained as following
1047
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WA=G —A=(W) ¢

4 Accuracy of Solution

In this section, we use the residual error func
t he f umixcthainan its derivatives are replaced in Eq.
(3()3) defined as

du 8%u fu
RN{XPth} = 5_1? (Xpitq} - Eﬁ{xwtq} + Pl{xp}a{xpitq}"'ljf {Xp }UN(Xthq}
—f(x,.t,) 20,

%, € [ab]a ntd €[0,T],
wh e rRe(xith)= 1071 kpgi s positi vmax(liteg g 0k Ki sr piofsi ti ve

integer )So the truncation IRg(mitilaN eachnpoknst:
smal | er t 003 Gialbwez ocfnd Sezer, 2017:199).

5. Il Tustrative Exampl es
I n this section, we give an example to illustra
met hod. All calcul ationatlfal hR2@Xkampl e is carry

Exampwe donsi dlé rmetntse oommd padabblbstonoragaati on

x+r_ _ 17
£ (x2+2x+2—¢€), (10

u, (3, t) — eu, (e, t) + (2x + D, +xulxt) =

0=x=1andl0=t=1

under the initial condition and the boundary coc
: o 18

u(x, 0) = EE, x € [0,1] (18)

] et ) lE.1+r'

0,t)=—, Lt)= , te[01

u(0,t) = — ul,t) = — [0,1]

Elt'+|f

The exact solution of the problem (i@B) isu(x,t) =— (Y¢(zbaké& kahin, 2013;

The solutions obtained fd¥ = 11 and N = 12 py the following the same procedure in the
section 3 are written in Table 1. The comparison of absolute error values are given in Table 2 for
N =11and N = 12, Lastly,the residual errorBx{x;, 1) of the Example 1 are shown in Table
3fort=1anc= 41077,

Table 1 The approximate solutions of Example 1 for and different values of N

Fo&=+10"" Exact For N=11 For N=12
et ) . ) :

x,y) solution = approximate solution approximate solution
(0,0) 25 25 25

(0.1,0.1) 30.535068 30.535068 30.535068

(0.2,02) 37.295617 37.295617 37.295617

(03,0.3) 45.552970 45.552970 45.552970
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(0.4,04) 55.638523 55.638523 55.638523
(0.5,05) 67.957046 67.957046 67.957046
(0.6,0.6) 83.002923 83.002923 83.002923
(0.7,0.7) 101.379999 101.379998 101.37800
(0.8,0.8) 123.825811 123.825832 123.82581
(0.9,09) 151.241187 151.241621 151.241127
(1,1) 184.726402 184.726402 184.726402

Table 2 TheError analysis of Examplefbr different values of N

(x,y) For N=11 absolute error For N=12 absolute error
(0,0 0 0
(0.1,01) 3.794172¢€12 1.428437€l1
(0.2,0.2) 2.189117€l1 4.374347€l1
(03,0.3) 7.210020€l1 1.083495€10
(0.4,0.4) 1.013060€11 5.722874€10
(0.5,0.5) 1.495414€09 7.447865€10
(0.6,0.6) 1.721931608 1.986301€09
(0.7,0.7) 2.114950e07 2.807688608
(0.8,0.8) 2.098576€05 2.114908€06
(0.9,0.9) 4.340099e04 5.936754€05
(1,1) 7.105427€15 7.105427€15

Table 3The residual errorBig(x:, 1) of the Example 1 for t = 1 arstF 4. 107"

(x) Absolute Error Rio(¥ptq)

(0.0) 8.881784€l5 1.974435€15
(0.2) 3.518222e04 7.297581€06
(0.4) 1523215604 3151813606
(0.6) 8.464704€06 1748742607
(0.8) 2.099338e02 4.711181€04
(1.0) 7.105427€15 5.170608€l5

6. Conclusion

In this study, to solve ondimensional parabolic convectidfiffusion problems, we proposed

and demonstrated the Hermite collacation method based on the calculation of the coefficients in
the truncated Hermite series form. One of the important advantdghe method is that the
Hermite coefficients of the approximation solution can be found very easily in shorter time by
using computer programs as Matlab. The results given in section 5 show that if N iticecase
accuracy improves. As a results, the ppspd method can be extended to solve different type

of convectiorrdiffusion parabolic problems with some modifications.
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Aminopropyltriethoxysilane
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Abstract In this study, a derivative of pillar[5]arene was firstly synthesized for the
improving of a new super magnetic iron oxide nanoparticle. The characterization of
pillar[5]arene was carried out by FTR, melting point, NMR. The supermagnetic
iron oxide nanoparticles modified by usingdginopropyl) triethoxysilane (Fe304
APTS).Then, the synthesized pillar[5]arene was chemically anchored on iron oxide
superparamagnetic nanoparticles (Fe3®RTS). The surface based on
pillar[5]arene was characterizedith FT-IR spectroscopy.

Keywords Nanoparticle, Pillar[5]arene, Iron oxide, Synthesis, Characterization

Introduction

Among macromolecules, pillararene compounds linked with methylene bridges-abpgdians

have multiterminals and they can be possessed for various applications such as smart polymer,
drug delivery, chemosensor, transmembrane. However, pillararenebd@vgust reported in a

few literatures for FREDased lightharvesting systems. Ogoshi andworkers synthesized a
pillar[5]arene derivative including pyrene/perylene for an effective digtvesting application

that a FRET process carried out from gne to perylene depending on the smart interlocked
structure. The properties of a useful host compound can be listed by the following points, (i)
ergonomic shape, (ii) cheap synthesis, (iii) highly solubility, (iv) easy functionality, (v)
homologues and 3ot T g u e scavityasikei Before pillar[n]arenes, the most weaibwn host
molecules are cyclodextrins, crown ethers, calix[n]Jarenes, cucurbit[n]urils. Pillar[n]arenes
combine many of the interesting features of the all detiwn macrocyclic compounds
Cyclodextrins homologues can be provided from starch using an enzymatic process at a moderate
price. In contrast, other hestolecules can only be produced by expensive synthetic methods in
low yields. On the other hand, excellent shape of pillar[5]aréaeing decameric branches and
appropriate cavity enables to more complexometric interactions in enzymatic applications when
other macromolecules compared2].

The pillar[n]arenes can be derived and functionalized for many applications. The ilanjg

with 5 or émember rings can be generally synthesized by the condensation -of 1,4
dialkoxybenzene and paraformaldehyde using.®F:Hs) or FeCt as catalyst in different
solvents. Other than these catalysts, although various catalysts have loe#or the synthesis

of pillar[n]arenes, sufficient yield has not been achieved. So, they facilitate many amazing
molecular structures such as controllable release, bioimaging, stabilization of nanoparticles,
catalysis and drug delivery. In spite of theaial attention that pillararenes have received from

the researchers, their biological functions have been rarely investigatéd][13

Superparamagnetic iron oxide nanoparticles (SPIONs) have wide applications in many fields due
to their magnetism and lowoxicity. Magnetic nanoparticles also offer many attractive
possibilities for biomedical applications in medical diagnosis and therapy, such as magnetic
resonance imaging, hyperthermia, magnetic separation, and transportation of drugs to the places
of diseases, due to their biocompatibility [1]. Noavalent binding of magnetic nanoparticles to
biological macromolecules like proteins, enzymes and drugs which has been recently described,
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provides several biological aspects such as binding constant andt@ibiometry [2,3].
Magnetic separation is a recently developing technology and mostly applied in the field of
bioseparation. The principle of this method is to utilize magnetic particles to bind the target
molecules via a ligand to form a complex that ba separated from the bulk solution by magnetic

field gradient which is a variation in the magnetic field with respect to position. Compared to
conventional separation, the advantages of magnetic separation are attributed to its speed,
accuracy, and sintigity [3]. The surface of Fe304 nanoparticles can be modified with functional
molecules such as silane compounds and crosslinkers such as thioglycolic acid, oleic acids and
N, Mhljhylenebisacrylamide for enhancing their stability, dispersity and adjustirface
properties like hydrophilicity [46].

Materials and Methods

The PILLAR[S]JARENE was prepared under N2 atmosphere. The purification was carried out by
Acros silica gel 60 (3270 mm mesh). Chloroform, borontrifluoride diethyl etherate Carbon
tetraiodide 1,4is(2-hydroxyethoxy)benzene and -(&minopropyl}triethoxysilane (APTES,
99%) were supplied from Sigrradrich. Ferric chloride hexahydrate (Fe®H.O, 4 99%),
ferrous chloride tetrahydrate (Fe@H20, 4 99%) and ammonium hydroxide (2586y) were
obtained from Merck (Germany). Solvents (AR Grade) were obtained from Fischer Chemicals
Pvt. Ltd., India, in high purity and were used without any purification. All chemicals were of
analytical grade and used as receilBddata were taken fromruker FFIR.

@00: APTES Oz));si /\/\NHZ pillar[5]arene
OH

Fe3Oy Fe304-APTES

Fe;04-APTES-P5

Synthesis of 1,bis(2iodoethoxy)benzene

4- (chloromethyl) benzoylchloride (1.875 g, 10 mmol) was added dropwise at room temperature
to a solution of 2,4limethy}3-ethylpyrrole (2.5 mL) in 100 mL dichloromethane. The solution
wastheheated to 60 AC and stirred for two hours.
triethylamine (TEA) were added and mixed again under nitrogen atmosphere for thirty minutes.
Finally, boron trifluoride diethyl etherate (7 eq.) Fluid was added glaovith the injector and

stirred at 60 oC for two hours. The residue obtained as a result of removal of the solvent was
purified on a column in the presence of petroleum ether: ethylacetate (8:1). As a result, a red solid
was obtained.

Yield 60%. Melting @int: 183°C, 'H-NMR [400 MHz, CDCY]: (ppm) 7.41 (d, 2H, ArH), 7.18
(d, 2H, ArH) 4.63 (s, 2H, Ch), 2.44 (s,6H, Ch), 2.21 (g, 4H, Ch), 1.27 (s, 6H, Ck) 0.89 (t,
6H, CHy). *C-NMR [100 MHz, CDCY]: d(ppm); 153, 139, 138, 136, 135, 132, 130, 129, 128,
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Figure 1.13C NMR of 1,4bis(2iodoethoxy)benzene

Synthesis of pillar[5]arene including ten iodide terminals

Carbon tetraiodide (12.24 g, 24 mmol) was slowly added in small portions to a solution of 1,4
bis(2-hydroxyethoxy) benzene (2.38 g, 12 mmol) and triphenylphosphine (6.30 g, 12 mmol) in

100 mL of dry acetonitril e atred@trodrttempératea) , t he
and the resulting clear solution was stirred for another 3 h under Ar. 100 g of ice was added to the
reaction mixture, where 1-His(2iodoethoxy)benzene slowly precipitated as a white solid. The

product was collected by vacuumtrdtion, and thoroughly washed with cold methanol/water,

60:40. The white flakdike crystals were dried in a desiccator (4.37 g, 8266NMR (400 MHz,

chloroformd , r. t.) O (ppm): 6.92 (s, 4H), ¥&*.33 (t,
NMR( 100 MHz) O (ppm): 150.38, 116.10, 75.18, 4.
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Figure 1.13C NMR of pillar[5]arene including ten iodo terminals

Modification of nanoparticles

Fe;0. nanopatrticles were prepared as reported elsewhere, with some alterations: 1 mL of 2 M
FeChkand 4.0 mL of 1 M FeGlagueous solutions were vigorously stirred, and then 50 mL of 0.5

M NaOH solution was added drop by drop, the resulting in the formation of iron oxide precipitate.
The precipitate was then separated using a magnet and washedvektemish water until the
supernatant reached pH 7.

APTES homogeneous solution was obtained by using ultrapure water. 0.2 g of weighed magnetite
nanoparticle powder was added into the APTES solution and coating was made for 3 h under
stirring. APTES coatedresOs nanoparticles were removed from solution by settling through
external magnetic field using bar magnet and w,
under vacuum. Finally, pillar[5]arene was immobilized chemically to the modified nanopatrticles.
The magnetic material was characterized withIRT

Conclusions

Fourier transform infrared (FTIR) measurements were carried out using a BrukefFHFNIR

process spectrometer at room temperature. FTIR spectra were used to better investigate the
functional groups. In the synthesized compounds, the small peaks around 290Gverm
assigned to the stretching vibrations of the aromatic and aliphatic vibrations of khba@d.
Moreover, the multiple sharp bands between 18@60 cm® assigned to the stighing vibrations

of the aromatic C=C double bond were observed. Th®hstretching at 1230 crhwith a
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broadsharp band in the spectrum of hi$(2-iodoethoxy)benzene clearly shifted to 1195 tm
and 1190 citt in pillar[5]arene including ten iodiderminals respectively.
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Figure 3. FT-IR spectrum of pillar[5]arene including ten iodide terminals

In the following, we gave the most essential characterization of the functionalized nanoparticles.
The presence of the pillar[5]arene on the@eAPTES surface was confirmed by Fourier
Transform Infrared (FTIR) spectroscopy. FTIR spectra gORAPTS and the immobilization

of the pillar[5]arene are shown in Fig. 4.

Fig. 4 shows the FIR spectra of the E®4,-APTS (blue line) and nanopartielpillar[5]arene

(red line). The FTIR bands at low wave numbers (70dLy@re attributed to vibrations of classic

Fe O bonds of iron oxide. After the anchoring of APTS to the surface of Fe304 nanoparticles
was confirmed by the bands at 1115 and 1030 assigned tohie Si O. The two broad bands at
3445 and 1640 crhcan be attributed to theiNH stretching vibration and NtHbending mode of

free NH group, respectively. Moreover, the presence of the anchored propyl group was
confirmed by @H stretching vibrations thaippeared around 2900 € In the spectrum of
nanopatrticle pillar[5]arene, the new sharp band at 1200-kwas referred to the stretching
vibration of GO bond carried out after the binding of pillar[5]arene on th©FAPTS surface.

All shifts and newpeaks confirmed that the designed magnetic nanopatrticles were successfully
prepared.
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Figure 4. FT-IR spectra of F,-APTS and Fg€O,-APTSimmobilized pillar[5]arene
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The Preparation Of Supermagnetic Iron Oxide Nanoparticle Based On
Pillar[5]Arene

Ahmed Nuri Kursunlu¥*  Must afa ¥zmen
University of Selcuk, Science of Faculty, Department of Chemistry and Sciences, 42075, Konya, Turkey
*ankursunlu@gmail.com

Abstract In this study, gillar[5]arene derivative concluding ten iodide terminals
was firstly prepared by using 1js(2-hydroxyethoxy) benzene as starting material.
The pillar[5]arene macromolecule was characterized bylRT melting point, 1H
NMR and 13eNMR. The activated sepmagnetic iron oxide nanoparticles
modified by the prepared pillar[5]arene macromolecule. Then, the
superparamagnetic nanoparticle immobilized pillar[5]arene was named as SPION
pillar[5]arene.

Keywords Nanopatrticle, Pillar[5]arene, Iron oxideSynthesis, Characterization

Introduction

Macromolecular compounds have a significant for a lot of science areas such as medicine,
biochemistry and chemistry. The macrocyclic compounds can develop the improving of
supramolecular science. Among timacromolecular molecules, pillararene derivatives have a
perfect cavity and they can interact with several organic groups. Pillar[n]arenes have been firstly
synthesized in 2008 and they have a sensitive s for a range of organic/inorganic moleé&liles. [1
Pillar[n]arene molecules have special tubular shapes such as other cyclic macromolecules (crown
ether, calixarene, cucurbituril, cyclodextrin). Their big cavity exhibits-gastt properties {6

12]. Pillar[n]arenes can detect to the molecules with sniedheiter owing to their large cavities.

They are prepared in presence o(BIEL as Lewis base by using a ddélkoxybenzene group

and paraformaldehyde. Pillararenes which possess noveghest binding properties and a type

of macromolecules, are cossiof organic group bound byCH.- units at 1, 4 positions.
Pillar[5]arenes having five repeating units can be synthesized in high yield so they have most
widely used in numerous applications. Ogoshi andvodkers prepared a new pillar[5]arene
compoundsn 2011 and published a lot of papers, and the studies have has speeded up pillararene
science. Their super symmetrical framework differs from the known other macrocompounds that
these macromolecules have been used in the detection of different analyt@$ [13

The magnetic nanostructures {Bgand FeOs) have been performed for many applications. The
synthesis of these iron oxide nanoparticles is practice and they are nontoxic for human body. So,
they used for a lot of actual biochemical applicationsngwd their special characteristics such

as high surface area, interfacial reactivity and their greater saturation magnetization. Following
the chemically immobilization for macromolecules, they can be recovery from the reaction
medium in an external magnefield.

Materials and Methods
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The PILLAR[S]JARENE was prepared under N2 atmosphere. The purification was carried out by
Acros silica gel 60 (3270 mm mesh). Chloroform, borontrifluoride diethyl etherate Carbon
tetraiodide 1,4is(2-hydroxyethoxy)benzen were purchased from Sigmddrich. Ferric
chloride hexahydrate (Fef3H.O, 4 99%), ferrous chloride tetrahydrate (Fe@,0, 4 99%)

and ammonium hydroxide (25%, w/w) were obtained from Merck (Germany). Solvents (AR
Grade) were obtained from Fischer @tieals Pvt. Ltd., India, in high purity and were used
without any purification. All chemicals were of analytical grade and used as received.

Fe;04 nanoparticles were prepared by-mecipitation of Fe(ll) and Fe(lll) in an ammonia
solution. Amine modified Fe304 was synthesized by using pillar[5]arene derivative. The covalent
binding of pillar[5]arene to amine modified 48 was confirmed by means Bburier Transform
infrared spectroscopy.

Synthesis of 1,4is(2iodoethoxy)benzene

4- (chloromethyl) benzoylchloride (1.875 g, 10 mmol) was added dropwise at room temperature

to a solution of 2 4imethyt3-ethylpyrrole (2.5 mL) in 200 midichloromethane. The solution

was then heated to 60 AC and stirred for two
triethylamine (TEA) were added and mixed again under nitrogen atmosphere for thirty minutes.
Finally, boron trifluoride diethyktherate (7 eq.) Fluid was added slowly with the injector and
stirred at 60 oC for two hours. The residue obtained as a result of removal of the solvent was
purified on a column in the presence of petroleum ether: ethylacetate (8:1). As a resultlid red so
was obtained.

Yield 60%. Melting Point; 183C, 'H-NMR [400 MHz, CDCY]: (ppm) 7.41 (d, 2H, ArH), 7.18
(d, 2H, ArH) 4.63 (s, 2H, Ch), 2.44 (s,6H, Ch), 2.21 (q, 4H, Ch), 1.27 (s, 6H, Ch) 0.89 (t,
6H, CHs). 3C-NMR [100 MHz, CDCY]: d(ppm); 153, 139, 138, 136, 135, 132, 130, 129, 128,
45,17, 14, 12, 11.

Synthesis of pillar[5]arene including ten iodide terminals

Carbon tetraiodide (12.24 g, 24 mmol) was slowly added in small portions to a solution of 1,4
bis(2hydroxyethoxy) benzee (2.38 g, 12 mmol) and triphenylphosphine (6.30 g, 12 mmol) in

100 mL of dry acetonitrile at 0O AC. Then, t he

and the resulting clear solution was stirred for another 3 h under Ar. 100 g of ice waoaitiéed t
reaction mixture, where 1-His(2iodoethoxy)benzene slowly precipitated as a white solid. The
product was collected by vacuum filtration, and thoroughly washed with cold methanol/water,
60:40. The white flakédike crystals were dried in a desicca{ér37 g, 87%). 1IHNMR (400 MHz,

h o

chloroformd , r. t.) U4 (ppm): 6.92 (s, 4H), 4.33 (t,

NMR (100 MHz) U (ppm): 150.38, 116.10, 75.18,
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Figure 1.'H-NMR of 1,4bis(2iodoethoxy)benzene
Synthesis ofpillar[5]arene including ten iodide terminals
Whenl odi de pill ar[ 5] arene was prepared using a |

mmol) was added to a solution of s (2iodoethoxy)benzene (2.82 g, 6.75 mmol) and
paraformaldehyde (0.51 g, 18mol) in 1,2dichloroethane (100 mL) at room temperature. The

reaction mixture was stirred for 3 h under an N2 atmosphere. Column chromatography (SiO2;
petroleum ether/CH2CI2, 1:1) gave iedilar[5]arene (0.99 g, 36%). ZNMR (400 MHz,
chloroformd,roon t emper ature) 4 (ppm): 6.92 (s, 10H), ¢
3.52(t, J=5.4Hz,20H). 1I38MR (100 MHz) U (ppm): 149.88, 125
and 3.92. Elemental analysis calcd: C55H60110010: C, 30.72; H, 2.81; found: &,30307.
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Figure 2. 1H-NMR of pillar[5]arene including ten iodo terminals

In addition, three peaks of aliphatic and aromatic CH strains observed aroun8@@#@0m:
and peaks of 1500600 cm' belong to aromatic C = C stresses.

Modification of nanoparticles

0.5 g of Fe304 and 0.2 g of pillar[5]arene were added to 60 mL of dry acetone. Then, 0.5 mg of
potassium carbonate was added to this mixture. The mixture was heated under dry nitrogen
atmosphere during 72 h i ntheaolid ghdsé was talerywith @ m a't 1
magnet, it was washed with toluee¢ hanol (1: 1) and dried under va
novel surface was named as nanopartigiar[5]arene.

°0
D OH pillar[5]arene

OH ]

OH

Fe304
Fe;O4 - P5
Conclusions
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In Fourier transform infrared (FTIR) measurementge perform by using a Bruker AR/FT-

NIR process spectrometer at room temperature. FTIR spectra were used to better investigate the
vibration diversity. In the prepared surface, the small peaks around 288@era attributed to

the stretching vibratios of the aliphatic and aromatic groups of thel Gond. In addition to, the
multiple peaks between 1640150 cm' assigned to the stretching vibrations of the aromatic C=C
double bonds. The ADi C stretching around 1235 €hwith a broadsharp band in thepectrum

of 1,4-bis(2iodoethoxy)benzene clearly observed around 1195 ém FesOs immobilized
pillar[5]arene.

Figure 3. FT-IR spectra of F€, and FeO. immobilized pillar[5]arene
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Sualté Algéelayécée Ajlarda ¥nceli k Du
Bul anék Manteéek tabanl é& Haberl exr

Muhammed Enes Bayrakdar

D¢zce | niversitesi, B i, E-ngail: mzhgnanedbayakda @diizcs.ddu.tf i Bo1l ¢ mg¢g
¥zeStoon zamanl ardaki ar aswtad rtmea ladrg,é | aarytéacré kag b Ikoud u
nedeniyle,al gél ayécé d¢j ¢ ml er ortaya-i ék niaasréknlaé syeabkel pa kK € ml
ol muktur. Bu vy ax&ll pléan) &aa é ad @ajséEmldear ar asénda ©°nc
kull anél arak daha ©°neml:i verilerin acil ol ar ak
sénéPlkaram¢s,ge al énérken, mevcut devam eden il et
engel siz ©°ncelik yaklakéménén kull anél masé °©°ne
haberl ekme sérasénda, daha ye¢ksek °ncel i kI bir
bir Kekil deé tgaemraenkl ndenkm@esdi rhaber |l ekmeni n kesil m
iletikimin tamamlanmaséneén beklend|J| °ncel ik
veriimektedirBu- al é k mdbdid anék mabtékakdmamrl & k
eneriveuz akl ék phuoubmahebkikdle Kt Agymiélcrai, K tailrg.él ay éc é
dé¢f é¢mlerin farkl é verileri .Belzaingk m&nrt kn¢gnde
tabanl e haberl|l ekme yakl akéménén benzeti mi
ger -ekl exktirijslumilkttéi rc.a nHké oylaskemamkeoneed eet°kndme ebi | e
sahip olan dg¢j ¢ ml ernicnel s & zkdsi@si& Miklet i@l e r de
al eénmaktadeéer . ¥nalrgéleay asd¢ ait e%iueeenl M larrdkil kek a t e
al éndajarkuberk @axkanel ar énén verildiiJi gor ¢l mektedir
Anahtar Keimeler:al gél ayéceée aj, bul.anék manteéek, ©°ncel ik,
Girik
Son yéll andagel heklodddd i | eri nin kul Qiavearkné b ¢y ¢ kK
2007)Kabl osuz algelayéceée ajlar arasénda, swualté a
ge-tik-e artmaktaddyr @loueayd ntg vad gWwhiatyes cl€9 %)l .ar d a
mesafe i-in farkleée algori i@ Farkigel sualteél mélge
algoritmal aré arasénda yapay zeka tabanl e si st
G¢e¢negmegzde en - oykapagr czienk ae dialbeam | & sistemler a
gelmektedir (Sadigh ve Arimand 2009Bul ameakt &k, t emel ol ar ak f
dejerl endirerek bir sonucBurwwanimakbiadleir kt(e&,0nb wle
Si st emi sonucuna kesin olarak wulakeélamayan i kKl

Bul anék mant ék ridkelne nmiia hkae s-ionk daerfae rdleef er |l erl e bir
uygundur (Tu ve Lin 20k0azZ)ar Swuearlmeé taelkgné lka yeércién ea]j
nedeni vyl e, bul anék mant éerki ngikbul |-aerké md iyayyagéany azle

-ékmaktadér (Wang ve Wei 1993).

Mont seny ve arkadakl aré, renk bilgisine bajleée o
i -in otomatik g°rsel izl eme sistemi sunmuxkl ar
arkadakl aré, buwlramék awed ay ohfaurne kseuta Ihtaél i nde ki bal

bul anek mant ék yaklakémé °nermiklerdir (Mahapat
Bu-al éxksnaallat € al géelbayan& k amaarnhékb-eitrhleamleé ylaikid a k
°neri |l mi ktir. Goelikj enerjipaau aankelt ele | et ar atknelbb e ll ieml enr
sistenin benzetimi MATL AB FI'S yazél ém geirt k¢ exkkudlrlidma
tal ékdnmmégualte algelayecée d¢jeéemlerin farklée ©
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dayal e ol ariakk Seamé&flléar®ncegez °n¢gnde bulundurulr

parametr esi algelayecé d¢jeéemlerden gelen far kil
Enerji parametresid ¢, ] ¢ ml eri nde enerji s e Wiz v &phrignkeresig ° r e b e
ad gel ayece de¢j émlerion birbirleri iczerinden h a

uzakl ekl aréena gGee- dlell é kil ieseialgadaided @ mz ¢ t¢i ml géel ay
d¢] ¢ ml mtminedicihaber | ekme kararBaral apdakimekakdkmal
olarak,f ar k1 € ° neme s achilérip - $ mna I8 @& &dilikgkdaldtaey éacléé n ma kt ad

Bul anéek Manték tabanl é Sualté Al gélayécé Aj

kekil 16de sualte algelayeceée aj d%i ¢ mnheki adinr .k
Sualte algel ayecée dhdgc, nblierr ykaepnédd a ahraabl earrl éenkdnae katde
farkl e bir veriyli sezdi i benzetim ortamé sembc

) () (@) ()
(©)
(©) (©)
SualtéAIgéa%/e'gzéng cmler )
() )

ke RiSluaAltgeél ayéceée Aj

Bul anek mgrteadldi sl i k,lanlarttadleridekriolpji gerektjyen uygulamadar
i -1in k biryapalyanzeka metodudur. Bul aneéek mant ék
ir

kabiliyetine benzer yakhaxekamad.lgamaktdaednerbel I

Bilgi Tabané

Karar
Tablosu

¥ ncelik /\

Y
Enerii Haberlekme
IR ¢ &aran i Kararé
Bulan&k. ——» M Duru. Se-im —
Uzakl& otoru Fonk.
— E—

N

kelBi¥lnerilen Sistemin Blok Diyagr ameé
kekil 2'"de, °nerilen bul anédlknimantrék Bail atneerki mmam t
bul anék-l éalka rée& meadrort wlrdik tr @8 rmrma rmarkd eBrd éggl-u ki ri m s ¢ér e
olarak, kural tabané ve ¢yelik fonksiyonlarénda
Bul anékdmiktteesinmd e | b e Verigsetleine ddk9 remektedir Butbll la & @ & k
k¢mel er -eékareéem mot odruurnud aabirimi€dr emaldd rk& es a ywoNnala, de
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d° n¢imektedir Dur ul akt ér ma biriminden sonr a i se, k a
akamal ar & bBulluannngéakk tnaadnétré.k si st emi mi zdgéer gyebpiak aim
vebu par ametr eslbairrl yie-markt adeéer

Tablol.Kur al Tabl osundan ¥rnekl er
EJ €rnc @l ikigele (enerjiy ¢ k s gde(uizsaddlg &g )k i
(h a b e r kaldesiore olur
E] €rn c gl ik ks@ ke (enerjiy ¢ k s g Ve (uiz sadortadsé
(haberkalkkimtee yolur y ¢ ks ek
EJ €rn c etaisdve(enerjid ¢ K ¢ )kve (i 3 & lortadésé
(haberkalkimee)slur d¢ K ¢ k

Tablo 1'de toplamtay i r mi yedi kur al
kurallars ual t € al gél ayécée aj d ;ml erinin haberl ekmi
kekil° nX'gol&irknmetresinin ¢y i k ¥pokbalyeml eakme g°
kalitesik ar ar eénén ver i lpareetiedir$ u alnt ée nalegtéklialyiecé d¢jJ ¢
verilerin °ncelik arttek-a, ° nc.elkiekkluit addll'arlea,k h
i -igryel ik fonksi yonlkarké | g©°5sotteer i | sne kt eednierr.j i pal
f onksi yrogll naer két egdPi r .

é mdam °%wd meiknlémkir kktuirral B
¢l é
el

1 ydik
Dq eri
A
dékek orta yeksek
1
05
» ¥ ncelik
15 25
kekli¥Incel i k Parametresinin jyelik Fonksiyc«
| yelik
D eri
A
dékek orta yeksek
1
05
»Uzakl& (m)
5 15
kelkiUzakl ek Parametresinin |yelik Fonksiy«
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' yelik
De eri
A
dékek orta yeksek
1
0.5
» Enerji (w
20 30 164
kekbiElner j i Parametresinin |yelik Fonksiyo
¥ncel ik par ametresi i -in farkl & verUzlakrl ék-i n
parametr esi i -in, algéelayéce d¢je¢émheennybksbkrl
ve en d¢gkegn mesafe gz °n¢gne al énméexktér . Enerji
b¢yéek problemlerinden biri ol dujundan hesaba |
seviyeler d¢ke¢k, orta ve y¢ksek ol arak belirler
Pe f ormans Dejerlendirmesi
¥neril en bul aneéek mant ék tabanl é sual t é al gel
dejerl endiril med&knardy c?lnacr&erindzaeséméfdlageeljaéytelclea neé |
davranéexkl ar enévekamaewkdwetri devaemmede hab-ern,ekmey
engelsiz® nc eylaikdk akémé Kkull anél méexkter ¥nce|ik yakl a
etmekle birlikte 3 en y¢ksek ©°nceliji i fade e
belirtmektedir.
Tablo2.Benzetim Model. Sonu-l aréndan ¥rne
¥nce|Enerjiw |[Uzakl é/Haber |l ek me
1 36 4 55
3 34 13 89
2 17 10 12
Tablo 2de, sual t e a lbgneetimsy @rc - | ajr éndan el de edil en d

g° stekteditl nrBuna g°re, bulanéekamant ekmei kaemtesonuy
perfor mans det§ edimdktedrd i r me s i
Sonu-

Bu -al eumbhtda, al gbédlaayneekke tnadbratagt é a haber | ekme kal it
ve qarameteelerikul anél ar ak og&kolasaks e aakligeeillanyiékcté rdg¢j ¢ ml

farkl é verileri sezdi]i g°z °n¢gnde  bkalitesindur ul mi
tespity akl akéménén benzeti mi MA T L BuBunha birkike, | ésméa litlée g
canl é& yakaméneé etkileyebilecek derecede °neme
sénéeflaré kapsaménda di kkate al énmaktader. ¥ner
° nc eehdarjike mesafd i k k at eh aald eédrelackka ki t esi nin dojru bir K¢
g°r ¢l mektedir.
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Abstract In this study, a derivative of pillar[5]arene was firsgynthesized for the
improving of a new super magnetic iron oxide nanopatrticle. The characterization of
pillar[5]arene was carried out by FTR, melting point, NMR. The supermagnetic
iron oxide nanoparticles modified by using-g®inopropyl) triethoxysilanevas
functionalized with thioglycolic acid (TBPTSSPION). Then, the synthesized
pillar[5]arene was immobilized on iron oxide superparamagnetic nanoparticles
(TG-APTSSPION). The amount of pillar[5]arene coated on SPIONs was about 19.7
M at 10 mg nanopaicles.

Keywords Nanoparticle, Pillar[5]arene, Iron oxide, Thioglycolic acid
Characterization

Introduction

Pillar[n]arenes, composed of hydroquinone fragments linked in the para position through
methylene bridges, are a new type of host molecule obtained from calixarenes, crown ethers,
cyclodextrins. These compounds are prepared from the leatédyzed reactio of 1,4
dialkoxybenzene and paraformaldehyde and form a range of dif@meat nanocapsules with a
symmetrical, pillafike shape. When they were compared with other macrocyclic hosts, the
symmetric character of Pillar[n]Jarene compounds enablede¢th e d r i gi d-electronuct ur e s
rich cavities, and typical hdsjuest complexation capabilities, have rendered therstariding
abilities to bind sel ec-lecuonmteficiem guest molecsulekThemds of
appropriate cavity of th pillar[nJarenes encapsulate to small molecules and can be easily
modified and functionalized. Such features facilitate the construction of a lot of supramolecular
compounds such as selésembly, drug delivery and controlled release, pesticide adsorption
stabilization of nanoparticles, catalysis applicatioil(].

The magnetite nanoparticles are widely used in water purification and separation technologies.
Super magnetite iron oxide particles have a paramagnetic property and they were modified with
various organic group such as macromolecules, epoxy, amine and aldehyde that give better results

for immobilization or binding. The immobilization applications for macromolecules based on the
solid-phase magnetic feature which has the advantages of qussk,aeal gentle separation of
macromolecules using an external magnetic field gradientl 1.1

Materials and Methods

The main aim of this study is to prepare s super magnetic iron oxide nanoparticle based on
Pillar[5]arene for nano material applicat®rior this reason, a Pillar[5]arene derivative was
firstly synthesized and characterized. Secondly, the iron oxide was modified with some reactants
and finally, the macromolecule was immobilized to the functionalized iron oxide.

1073
Full Text/Tam Metin Proceedings Boek. A f RA N& f S Naluma/Gilt4o P



I f dza f BilMdve\ikad@ldmiKongresi'l8 |ﬂ§© Ié InternationalScienceand AcademidCongress'18

The synthesis of 1;8is(2-iodoethoxy)benzene and pillar[5]arene including ten iodide terminals
were carried out under a nitrogen atmosphere. Carbon tetraiodidepis@4
hydroxyethoxy)benzene, triphenylphosphine, borontrifluoride etherate thioglycolic acid,,
paraformaldehyde, fac chloride hexahydrate (Fefl 6.@8), ferrous chloride tetra hydrate
(FeCbk .4H,0), (3-aminopropyl) triethoxysilane (APTS) ammonia, toluene, anhydrous ethanol,
chloroform, benzene, toluene and dichloromethane were ensured from several. All chemicals
wereof analytical and molecular grade.

Synthesis of 1,bis(2iodoethoxy)benzene

4- (chloromethyl) benzoylchloride (1.875 g, 10 mmol) was added dropwise at room temperature

to a solution of 2,4imethyt3-ethylpyrrole (2.5 mL) in 100 mL dichlorometharihe solution

was then heated to 60 AC and stirred for two hoc
triethylamine (TEA) were added and mixed again under nitrogen atmosphere for thirty minutes.

Finally, boron trifluoride diethyl etherate (7 edrluid was added slowly with the injector and

stirred at 60 oC for two hours. The residue obtained as a result of removal of the solvent was

purified on a column in the presence of petroleum ether: ethylacetate (8:1). As a result, a red solid

was obtained.

Yield 60%. Melting Point: 183C, *H-NMR [400 MHz, CDC}]: (ppm) 7.41 (d, 2H, ArH), 7.18
(d, 2H, ArH) 4.63 (s, 2H, Ch), 2.44 (s,6H, ChH), 2.21 (q, 4H, CH), 1.27 (s, 6H, Ck 0.89 (t,
6H, CHs). 13C-NMR [100 MHz, CDC}]: d(ppm); 153, 139, 138, 136, 13632, 130, 129, 128,
45,17,14,12, 11.

Synthesis of pillar[5]arene including ten iodide terminals

Carbon tetraiodide (12.24 g, 24 mmol) was slowly added in small portions to a solution of 1,4
bis(2hydroxyethoxy) benzene (2.38 g, 12 mmol) and triphenylphosphine (6.30 g, 12 mmol) in

100 mL of dry acetonitril e atred@trod@temperatge;, t he
and the resulting clear solution was stirred for another 3 h under Ar. 100 g of ice was added to the
reaction mixture, where 1dis(2iodoethoxy)benzene slowly precipitated as a white solid. The

product was collected by vacuumtidtion, and thoroughly washed with cold methanol/water,

60:40. The white flakdike crystals were dried in a desiccator (4.37 g, 8##6NMR (400 MHz,

chloroformd r. t.) G (ppm): 6.92 (s, 4H), ™&. 33 (1t,
NMR(100 MHz) U (ppm): 150.38, 116.10, 75.18, 4.

HOI
o
Cl
-«
PPhs
o\L
OH
1

IO
BF3.0OEt
- 3 2
paraformaldehyde
OI
2
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Modification of nanoparticles

Synthesis of F®, nanoparticle and functionalization with -&ninopropyl) triethoxysilane
(APTS) and (TG) were carried out as known a literature [12]. 1 mL of 2 M FeClI2 and 4.0 mL of

1 M FeC} aqueous solutions were stirred. 50 mL of ammonia solution (1 M) was poures to th
mixture. Following the incubation for 30 min, the precipitate was taken by a magnet and washed
with water until pHD7 was detected in the supernatant. Then, 32 g of APTS was added to the
solution at 4°C for 2 h. The optimal surface modification molatio of APTS to FgD, was

found to be 4:1. The prepared nanoparticle immobilized APTS was separated by a magnet and
washed with ethanol and then washed three times with deionized water. 4.03 g of mogiied Fe
-APTS nanoparticle was dispersed in 100 mltatdiene. Then 4 mL of thioglycolic acid (0.15

mol) was added into the solution and solvent reflux stirring atGB@or 36 h. After that the
solution was cooled to r.t. The prepared nanoparticles were separated by a magnet, then washed
with toluene and arydrous ethanol, and dried under vacuum at r. t. for 24 h.

OEt
. HZN/\/\Si<0Et 00
o ,° OEt @9 @
00,° : °
° ®
F8304NP5

Fes04 - APTES

- HS\)LN/\/\SK—;%

rd Fe;0, - APTES - TGA

Fe;04 - APTES - TGA - PS

Conclusions

Fourier transform infrared (FTIR) measurements were carried out using a BrukefFHFNIR
process spectrometer at room temperature. FTIR spectra were used to better invhstigate
functional groups. In the synthesized compounds, the small peaks around 290@eten
assigned to the stretching vibrations of the aromatic and aliphatic vibrations of khba@d.
Moreover, the multiple sharp bands between 188860 cm? assigned tthe stretching vibrations

of the aromatic C=C double bond were observed. Th®hstretching at 1230 crhwith a
broadsharp band in the spectrum of hi$(2-iodoethoxy)benzene clearly shifted to 1195 tm
and 1190 cit in pillar[5]arene including teiodide terminals respectively.
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Figure 1. FT-IR spectrum of pillar[5]arene including ten iodide terminals

In the following, we gave the most essential characterization of the functionalized nanoparticles.
The presence of the pillar[5]arene on TB-APTSSPION surface was confirmed by Fourier
Transform Infrared (FTIR) spectroscopy. FTIR spectra of-ARISSPION and the
immobilization of the pillar[5]arene are shown in Fig. 2.

The FTIR bands at low wave numbers (700'frare attributed to vibratianof classic FeO

bonds of iron oxide. After the anchoring of APTS to the surface gDJeanoparticles was
confirmed by the bands at 1115 and 103¢ assigned to the 8D. The two broad bands at 3445

and 1640 cm can be attributed to theiNH stretching vibration and Nklbending mode of free

NH2 group, respectively. Moreover, the presence of the anchored propyl group was confirmed by
Ci H stretching vibrations that appeared around 2904 cAll shifts and new peaks confirmed

that the designed magnetianoparticles were successfully prepared.
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ASEr
b/

Figure 2. FT-IR spectra of F€i; TG-APTSSPION and TGAPTSSPION immobilized
pillar[S]arene

H-NMR spectra were performed on a Varian 400 MHz spectrometer with internal standard TMS

and signalsasthient er nal references, and the chemical S
NMR, the protons of 1:bis(2iodoethoxy)benzene appeared at 6.92 ppm (singlet), 4.33 ppm

(triplet) and 3.52 ppm (triplet) for the aromatic and aliphatic units, respectivelgr &fe

transformation of 1;bis(2iodoethoxy)benzene to iodigsllar[S]arene, the methylene bridge

protons appeared at 3.85 ppm. TieH., protons of iodidepillar[5]arene give a singlet peak

asserting that there is no barrier to prevent the throliglanulusrotation.

The components used in the preparation of pillararenes are not expensive and their synthesis can
be performed facilely and rapidly, with highelds. By virtue of their excellent advantages of
pillararene compounds, can caused to the oactgin of most nanoparticle applications, as well

as colloidal assembly of pillararenes. The use of this nanoparticle for some applications is one of
the unique features of macrocycle cavity as hosts. As a result, this nanoparticle can be used as a
sensiig material and may find potential applications in the development of magnetic properties
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Turpta Tuz Stresinin Morfolojik, Fizyolojik ve Biyokimyasal Etkileri

kebnem Kuk vEilifrKkaye
1 ¢tankéeré Karatekin | Mikeekokebu, €&€amkeremakTMekip&, skusvur
2¢ankérée Karatekin | niversitesi Fen Bilimleri Enstite¢gse, T

¥zeRarkl e NacCl dozl arénén turpta fide d°nemi:i
al

biyokimyasal etkilerinin iocel endi J i - ékmada, materyal ol ar a
-exki di kull anél méxkteéer . ¢tal ékmada tohuml ar torf
sakseéelara ekil mi«k, bitkiler 3 yaprakl e akamaya
bakl anméxkt ér . S aNaGl,a00anM N&Cbdve 150 mM NaClolnakm M

czere dort gruba ayrél mexkter. Stres uygul amaseé
bitkilerde, yekil aksam yak ve kuru ajérl ékl aré
su i -eriji., me mbr an z aCAT); dskorbah peroksidarze k s i il e kat
(APX) ve glutatyon red¢ktaz (GR) enzim aktivit
yapél mékt ér . ¢al @ékma sonucunda artan Na Cl doz
etkiledifi, tuz stresine paral alardasol arak enzi m
arték meydana gel di7Ji saptanméext éer .

Anahtar Kelimeler:APX, CAT, GR, Raphanus sativus, tuzluluk

Girik

Tar éms al cretim alanlarénda tuzl ul uk, toprakl a
ol umsuz etkileyeséekérgdragnmdérwam i neinni ©° neml i soru
dejerlendiril mektedir (Liang ve ark., 2018) . )
y¢ksek sécakl ék derecel erine sahip olan kurak v
bir ekolojide sulamg ap el masé halinde tuzl anma daha da heéez
toprajén alt katmanl arénda bulunan tuz, evapor a
bitkinin k°k Db°l gesi seviyesinde basulamanekt edi r
suyunda akéré d¢zeyde eriyebilir tuzlarén bulu
dijer nedenl eri arasénda yer almaktadeér (Kukvur
Toprakta bulunan -°z¢nebilir tuzl arén miktar é,
mi ktarén ¢zerine -éktéejénda sorunlar ortaya - él
su al éeéme keéeseéetl aneéer Tuz konsantrasyonu, kul | ai
ol duj unld bar) pitki stéese girer ki, budatuzess i ol ar ak adl andérel ér
Ekonomi k anl amda ©°neme sahip bitkilerin -oJu t
yetiken bir bit ki i -in b¢gy¢é¢meyi engell eyici f
bel gesindeki d ¢xdge&knisyul epostua nasli gred memén azal maseé
stresi, b) i1Tyon toksisite'yaGlieymrldememémclaikt Ki;, zke
birikimi, c¢c) besin maddelerinin aléemé Ve takeéeneé
K've késtee&kmsi&d i kl erinin ortaya -ékmasé (Rady ve
Tuzl ul uk, a-ék alanlara nazaran °rt¢ alténda -
seralar ve dijer °rtg¢g alteée sisteml @&nes®zkkeéenes
ger ¢l mektedir Ayréca seralar, tarémén yojun o
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bitki besleme tuzlanmayeée artéran bir fakto°or ike
birikme yoluyla artmas&s@&@znasdemnheml abidlemdlet @ed ier .
kull anél éyorsa tuzlanma -ok hézl éca ortaya - ék
(Tal houni ve ar k., 2017 ; Kéran ve ark., 2017) .
etkisinin oadgédamadcké lidlee édaeé °nl emler al énabil
tuzlu topraklarén éslah edil mesi, tuzlu sul ama
organi k g¢breler kullanél arak topikajgemdredmmume dmir
ka-éneéel maseé, seralarda toprakséz yetiktiricil:i
al maktader Ancak twuzlulujun zararl é etkilerin
ol duk-a masrafl é& ol masekyedénda ¥gelicklsonyila
kaliteld su kullanémé ile birlikte uygun sul ame
tekrar tuzlanma ol asél é&jé olduk-a y¢ksektir.
indiril megikla&amamd eimlerf agzerinde -al éxkmal ar éna
tuzlulujun sorun ol duju alanlarda nor mal gel i K
ol ukturabil en, t uz stresine kar kK é t ol eranseé y
-eklerin éeéslah edil mesi gel mektedir (Saruhan v
2016).
Bitkilerin tuza karké g°sterdiiji tepkiler; bi t
fakt®°r¢ olan tuzun konsant rsggyygrum®,r et dz2gn kkeibti K
i klim ve toprak ©°zelliklerine bajlé olarak da f
tevresel faktorler ve fizyolojik etkilerin exl:@i
unsurl arderansTubkzakénoélndan bitkiler arasénda ©°|
Familya, cins ve tg¢rloer araseén da farkl el ekl ar
tuza tolerans y°n¢gnden farkl él éklarén bulunduju
Bitkiler kendilerini toksi k oksijen t¢grevlierine
ve antioksidatif enzimlere sahiptirler (Rady v
radi kallerinin zararseézefeopgmleaonksdPdii&mytr at m¢ S
(CAT) , askorbatperoksidaz ( AP X) vV e glutatyon
enzimlerdendir. Tuz stresi altenda bulunan bit
koruyan enzim aktivipekeedendahdayakekkéogdndu,
belirlenmiktir (Rady ve ark., 2018b).
'l kemi zde 56. 484 da alanda 178.344 ton (T} KK, 2
(12977) taraféndan tuza duyarl é eri-rekdelxzzd ri ¢ ea
-al éeékxkmada iri kerméze turp -exkidinde farkle 1t
fizyolojik ve biyokimyasal bazé parametreler éc
Mat ervyal ve Y°ntem
Farkl & NacCl d oz | ar emoifaiojik, fizyolojilbvie biyoKimyaksal etldl€rimre mi n d e
incelendiji -al exmada, mat ervyal ol arak iri ker
parsel |l eri deneme desenlne g°re d°rt tekrarl ame
per |l imé kbauléeknean pl asti k sakseéelara ekil mik, bitk
uygul amal aréeéna bakl anmékteéer . Saksélar Kontrol,
ol mak ¢zere d°rt gruba ayrél mékteéer.alSasesdaygu
farkl él ekl ar ortaya -ékmeéexk, °l -¢m ve analizler
edilen bitkilerde, yeki l aksam yak ve kuru aje
i-eriji, me mbr an z ar aAn)| aakorbadperoksidaz (ARX) ve glltagdyonk at al a z
red¢ k&R enzim aktiviteleri bakéméendan dejerl en
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Yekil Aksam Yak ve KurSut rAgsé ruyédgu laa ndanl aBred i srd neuncme
bitkilerden tesadt¢kfi” hoal sasraask tseer-aizliedne 3tdaerrt ébliar ak
daha sonra ayné °©°rnekler 65 UC et¢gvde 48 saa
kurutulduktan sonra kuru ajérl éklaré g ol arak &

G°vde Boyu ve ¢aPBiémnlindo® eakzieknldeammebsiiy:¢ me ucuna ka
cm (N 0.5) cinsinden metre ile °1-¢l megktegr. Geo
ol arak belirlenmixktir.

Yaprak Oransal Su KFewezlijlinmjiam Bel kud 2khim&jsa : t ol e
Yaprak O ans al Su i% erliajriak( S@S\K)hez ve ark. (2004)
g°re yapeéel mekter. Stres sonunda bitkilerden al
belirl enmesi i -in taze ajeéerl éklaarté sglrén niélke  sda
i -erisinde bekletilerek bu s¢gre sonunda turgor
yaprak °rnekl eri 65 UC et¢gvde 48 saat kurutul di
edilen taze ve kurmg lajyéarrldéékniéayrl aa koarjaénd aaknia rfaok vy a |
(%) hesaplanméxktér .

(TA-KA)/(TuA-KA)x100
TA: Taze Ajérl éek KA: Kuru Ajérl ek TuA: Turgor £
H¢ececrelerinde Me mbr an Zararl anmasénén B ¢
Zar arMZakn m@MeKmmbdreakns-MIl th j) urhy; chredex dékar e\
itin °1-¢1 mesi i | e {ralczm®’8aFamaaddBtaler ( DI ug
tres ve kontrol bitkileendanalémnamndi,s
e su i-erisinde bek saat bekletildiktel
a bekletildikten sonra -°zeltinin EC d
i form¢gl yarméem@Eydam yamparlkampasel Br o lnar

O S

n
ki
da
MZ K =-c14.c)x100

Lt: Kurakl ek stresindeki vy
Lc: Kontrol yaprajénén oto

n otokl av edilr
dil meden °nceki

Antioksidatif Enzim AktivitelertEnzi m anal i z 1| er i i-in 1 g taze ya|]
i -erisinde porselen havanl|l aEDBA elzull Wn &kn e;0 sroMG le

0l i k fosfor tampon -°zeltisi (pHe7 s@ntri &¢jh
ildikten sonra °l-¢m yapél éncaya kadar +4AC
mo d e | spektrofotometrede ger-eklexktiril mickt
eltisiyle tamamlanmeézibem.i nKR2t4adD| anandaket i( EI=t3Os i
-al anma orané esas aleéenarak °1-¢l mgktegr (Cal
X)), ¢ ak mak vV e Mar schner (1992)6easklorren,at 9
idasyonu °1| - ¢l er ek, gel uMaartsycohnn erre d(¢1kot9a2z) o(eG Ry)°
(E=6.2mMcml) NADPHONEéEn oksidasyonu esas al énarak °

mi
ed
40
-0 7
par
( AP
oks
Denemel erden el de edilen sayésal dejerl er, vV a
karkél akt @érma test.i yapéel dgrweyendar hkbhéef Ekndier =

(19 )

gesterilmiktir. Bu ama-1 a, SAS I nstitute 1985

Bul gul ar ve Tarteéexkma
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Tuz uygul amal ar énén bitki gel i ki mi czerindek
konsantrasyonae hirtkk ywyadwstejdiké]jénda azal ma me:
yi¢ksek yak ajeéerl ek kontalamk belblenirkkn; 156 mMMNd@ 50 . 31

uygul amaséndlal 23 ak6 t@spitkiedi | mi ktir. ¢tal ekxmad :
dadé¢ i ken oranlarda azal ma meydana gel mi k; en yg¢
grupta yer alan 50 mM NaCl dozunda belirlenmix«kt

Tuz wuygulanan ve wuygulanmayan ortamlarda yet.it

boyunda deflakenalomanimaeaydana gel mi ktir. En y¢kse
belirlenirken (37.34 cm g bitk) , 150 mM tuz wuygulamasé ile bir
oranénda bitki boyunda azal ma meydana gel mi kKt
bitki  erinin g°vde -ap dejerleri de incelenmick v
bakéméndan azal ma meydana gel di ] belirl enmi«kt:.
dozunda 15.66 ve 15.28 mm mm bitkdarak belirlenirken, 100 ve 150 mM a C | dozl ar eénd a
kontr ol uygul amaséna oranla séraséyla %41.1 ve
Turpta farkle tuz konsantrasyonl arénén bitki

araktérmada genel ol aralki mirmiami talzuvmyga |l eatmiki lae e
ar k. (2008) twuz stresinin turpta b¢gye¢egme ve gel
ajéerl ékl-&a5s éodané&T7da azal ma meydana gel di ] ini i f
kavunda geri-ekadl&gmaldakémrda tuz stresine bajl é
meydana gel dijJini, incelenen genotiplerin tuz

bit ki boy ve g°vde -apéeénda kontrol bhirlikte i | er i ne
her yéel giderek artan bir alanén tuzluluk probl
sretimin °nemli derecede etkilendiJini vurgul a
-ekidinde tuz stresi mpiméketolidlud iamie ball iéexlimamak éi
ve 12 gfNa CI dozlaré ile iKki ay sg¢resince muamel e
oransal su i -eriji bakéméendan deji ken oranl ar
Tuzluluja tomasrcarn kakamikZ2k bir karaktere sahi
ve Ar zani (2018) , bu karmakék yapénén osmotik s
dengesizIliji ve b¢yéime akamaséna bajl é ol arak f
Kontr o | ve tuz stresi kokul |l arénda yetiktirilen
belirlenmik ve buna ilikkin sonu-1ar Tabl o 16c
kontrol bitkilerinde belirlramisrakerms,u sSt-reas Jdearde
meydana gel mi ktir. Yakét ve Tuna (2006), me s
uygul amasénda ni spi su i -erijinin stres kokul/l
ye¢ksek dejerlere ulakakegemadafade eMmNerCéer diygu
bitkisinde %59.8 oranénda YOSK dejerlerinde az:
iyonlaré suyun serbest enerjisini azaltmakta b
azal ma ejiliimi. gPsnper h¥kRtdédréem ve ar k., 2008) ,
bujdayda (Rady ve ark. 2018a) ger -ekl extirilen
i-erijinde azal maya neden ol duju vurgul anméxt er

D

ne il Kk sonu-1ar Tabl o 1

,crede tmewya akn@an wglehasné zamaao & ainlma n
n
le 50 mMM tuz wuygul amasénda b

Str S
zarar
zar ar

150 mM tuz wuygulamasé@&epdbr aapganméegenl i]i ol ar a

parametr e, °zelli kle tuz ve su stresi alteéenda

uyumsuzluja bajlée olarak geliken bir iyon deng:¢

Ghoulam ve ark.2 0 0 2 ) . Zhu ve ark. (2008)6nén héyarda,

yaptéeklareé tuz -aléxkmalarénda, hg¢gcre zarar |l anme
1083
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Tablol.Far kl & tuz konsantrasyonl ar é@nléink Iteurr p¢tzae rbianzdee
etkisi

. AG1A Bitkikuru

Bitki boyu CAGA RWC awnT
I €PN I €PN o o

Uygulamalar @ bgitk'rl) 1 @ bgitk'rl) . (cm bitkih  (mm bitkib) (%) (%)
0 (Kontrol) 50.32 a 4.06 a 37.34 a 15.66 a 90.22a -
50 mM NacCl 40.62 b 3.08 a 34.00b 15.28 a 79.42b 15.09c¢
100 mM NaCl 29.64 c 1.95b 29.33¢c 14.33 ab 53.95¢c 23.28Db
150 mM NaCl 23.96 d 1.62b 26.33d 13.77b 35.25d 50.97 a
*Ayné s¢tun i-erisinde benzer harf il e g©°st istatistkseln ort al am
olarak farkle dejildir.
Farkl & NacCl dozl aré ile olukturulan tuz stres
dajéeléemlarén olukmaséna neden ol muktur (Tabl o
aktiviteleri stres ile birlikte amddan gdlsd ejruni
Kiddetl i stres kokull aré enzim aktivitelerinde
bakéméndan, en y¢ksek dejerler 100 ve 150 mM N
mnol/dak/mg T. A. ). Tuz k 0 n s a nitn raktigitgsd kouatrola bajl é
uygul amal aréna oranla %40.4 ve %9 1. 5 oranénda
aktivitelerinin de incelendiiji -al eékxmada, artar
meydana gel mi ktir. GR AlACt doaunda lostrol bitkilerlnearedla d an 50
%9 . 1 oranénda arték belirlenirken, bu oran 100
Ancak 150 mM Na Cl dozunda, GR aktivitesinde 0
ol muktur . AP X e ndan 50 mM tuz dozaunda %12.i7; 14D ankl &umdozunda

%24.2 ve 150 mM tuz dozunda %340 oranénda bir Fs

Katal az enzi mi, oksidatif stres sonucu ol ukan
suya ve mol ek¢l er eodkisineesnendk® glkerved ki yookr enzi m
Demiral ve T¢rkan (2005) -eltikte yapteéeklareée b
aktivitesinde artéexk meydana getirdijini bildirn

Huang ve ark. (2009), 106G kmM iMa@l twyzg uslta deésk Inaer &
enzim aktivitesinde arték meydana geldi]ini [
konsantrasyonu CAT enzim aktivitesinde arteéka
oksidatif stresi kkoxavudmma&ndctak &@amizi maltar &€ i -er.i
peroksidaz enzimi (APX) genellikle hidrojen peroksitin suya indirgenerek kloroplastlar ve

mitokondriden temizlenmesinde etkild@ ol makt ade
Azevedo NetovearK. 2006) , mésérda twuza tolerant ve SS
stresi kokul |l arénda APX aktivitesinde art 0
antioksidan savunmal ar é i -erisinde 6ni ml k
temi zlenme5|nde et ki lidir We i ve ar k. (2009) t ¢
ak [ z stresi ile birlikte arteka g:¢
d ] sapt ananlexkmada, Bithiez diey ggelr a md&
noti pte yaprak oransal su i -eri
ayréca daha d¢k¢gk MDA i -eri]
kEeenédidjain beslei aFr¢@mi ktir. Tuza h
rijinde (YOSK) daha fazla d¢K¢k
K saptanméxkter . Kncel enen par ar
ekendkeei feelklai kl e antioksidant enzim aktiwv
éktéeklareée belirlenmiktir ( Akt ak ar
onucu fasulye (Farhangib r i z ve Torabian, 2017),t(Smghs e
18) bitkilerinde de antioksidatif enzim aktiv

S

M ('Dlj

a
K
p
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S
©
a
©
®
e —c
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Tablo 2. Farklé tuz konsantrasyonl arénén turpta me

GR enzim aktiviteleri bakéméenda ortaya koyduju
Uygulamalar CAT GR APX

(mmol/dak/mg T.A) (mmol/dak/mg T.A)  (mmol/dak/mg T.A)
0 (Kontrol) 43.26 d 113.25d 4456 d
50 mM NacCl 55.23 ¢ 123.56 b 50.23 ¢
100 mM NacCl 60.75 b 13591 a 55.35b
150 mM NaCl 82.85a 116.32 c 76.51 a
*Ayné s¢tumemzerilamideil e go°sterilen ortalamalar Duncan t
ol arak farkle dejildir
Sonu -
Far kl & NacCcCl dozI|l aréneén, kermézeée turpun bitki b ¢
ve biyokimyasal etkilerim i ncel endi J i -al ékmada; genel ol ar
olumsuz y°nde etkilediiji saptanméexkt er . Bitkile
mekani zmal aréné ol ukturan CAT, APX ve GRenzim
dejn keranl ar da, arték meydana gel difji, turpta
toleransén sajlanmasénda °nemli bir kriter ol dt
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Farkl & Tuz Konsant r @Pamcumvirgatungn @ ro dda | | ¢
Morfoloji k ve Fizyolojik ¥zell:i
Al pas | an? kkeubknveunm akhu Kk Reia e 2Rrefyd rs 2 Naaznls &
1 ¢ankéeré Karatekin | niversit elsvyran®léantekinedumlasurdi@lsatatekin.edtirk sek ok ul ,
2¢ukurova | niversitesi, Ziraat Fak¢ltesi, Tarla Bitkiler:i Bol ¢
¥zeMmeri ka Birlekik devletleri bakta ol mak ¢zer
olarak en fazla kulla@ | an t ¢rl erden biri si dall & dareée (Par
Far kl & tuz konsantrasyonl ar énén dal |l é dar é t ¢
czerindeki etkilerin morfolojik ve fizyolojik b
-al ékmada; 0, e5@25016nMM, Na&E0, dp@0Oavéna yer verilm
2:1 oranénda torf:perlit karéekémé i-eren 11 1it
25 g¢é¢n sonra tuz wuygul amal aréna bakl anméxkteéer
etkinin net ol drgkk bgorkdlleg] ha&hatgemdi |l erek bazé
bitki yak ve kuru ajérl éjé k°k yak ve kuru ajeér
ve fizyolojik (kI oroffYiOSKye pywammaek reld &nms dlaksuéin-
dejerlendiril miwnda,. t¢twwd € kma s asmtnruacsyonundaki a
ol arak incelenen parametrelerde dejiken oranlar
karkéel ék g°rsel skala dejerlendirmesinde artéécx
konsantrasyonl ar é@&nén Oolzwnyd vtaz betrkiiskitrei ng °Irgd meny
bakl andeéej e, ancak aseél etkininl50 mM tuz konsa
ortaya -ékteéeje tespit edilmiktir.
Anahtar Kelimeler: Oksidatif stres, Panicum virgatum L., RWC, skala, tuzluluk
Girik
Tuzlul uk; °©zelli kle kurak ve yaré kurak i klim
-%z¢nebilir tuzlarén y¢ksek taban suyuyla birli
buharl akma sonucu suyun topraktyanz aye éy akark b lz
biri kmesi ol ayéedeér ( Munns, 2002) . Tuz stresi
b¢yeéemesini engelleyebllecek konsantrasyonl arda
rastlanélan tuz formu sodyum klor¢gr (NacCl)oéder
Tuzlu ortamlarda yetiken bir bitki i -1 n b¢yé mey
Ssu potansiyeld@ nedeniyle su aléeménén azal aseée v
neden ol acak d¢zve Cidiey oynd lkaké@&lngbong nNa& 6§i nde biri kim
maddel erinin al émé ve takénémé seéer‘aeérkea memt ay
Ca*teksi kli klerinin ortaya -ékmasé (Kukvuran, 201
Genel olarak tuz zarakésagabanblag- Yk php@enga a
ortaya -ékan b¢yée¢mede yavakl ama keklinde et ki si
kuru jérl ékl arénda azal ma, meyve tat ve kalite
tuz stresinin ot aya -ékardéjeée etkiler arasénda yer al
konsantrasyonlarénda iyon birikimi ve stomal ar é
toplam Kkl orofil mi kt arénda azal mal ar meydana
etkinlifji azal arak bitkinin gelixkiminde ol umsu:
Kukvuran ve ark., 2015)
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Dall e daré Kuzey Amerika orijinli bir bitki olu
taraf éndan model s e-nielrmiik thiirt k(i i$e & tool nak vaski ao k mal &
nedeniyle, sahip olduklarée fotosentez yolundan
kull anéel maktader|l ar Vamvuka ve ark. (2010) , d
bitkisiolar ak kul l anél dejénée ancak son yeéllarda Avr
kazandéejéne bildirmiklerdir.

Bu -al ékmada, d¢nya genelinde model enerji bit
(Panicum virgatumL.) bitkisinin, farkl é& tuz konsantrasy
tepkilerin incelenerek bitki b¢yegme ve geli km
etkilerin belirlenmesi ama-l anméexkter

Materyal ve Y%ntem

Arakt érmada mataryahabl adfakcamBdh@ril b 8 6dhv@mé AAl amo ¢

- ekmadtier y al ol arak kullanél méxteéer .

Ar akttarnnkag,r € Karatekin | niversitesi, pkgikél ér mak
serada, 2015 yél enda, tesadgdPrtpate&lrlaed iamaleé e
ger -eklextirilmicktir. Dall e daré tohumlar é, -
l'itre kapasitel:i ve 57x16x1RkRgdaekiehandbeaméendaligPr
e ki | (exopoulou ve ark., 2008/amvukave ark.,2010) Bi t ki |l eri n besin el e
Hoagl and besin -°zeltisi kull aneéel arak karkél ann

¢al ékmada, kontr ol v e 5kontrd, 5%k 108, 150,2@0 vék2btmeM) nt r a s vy |

yer verilmiktir. Toham-ékémiadebagséhlmBkgyge 4@n
Eki mden 25 g¢n sonr a, bitkiler bel I bir gel i
ul akteklareéenda tuz ygulamalaréna ge-i Il mi ktir.
net olarak belirleme s i ile bitkiler hasat edilerek morf ol
k°k yak ve kuru ajérleklare, g°vde boyu, bitki
oransal -YOBKIi) - @erairjaimet rel er bakéméndan dejerl endi
Skala (05 ) Dejer|l Bundi smeegeisi sonucu skala dejerl en
Bitkilerde morfolojik olarak ortaya -ékan zar al
Kukvuran (2010) tarafacahkdbdmaskepshmehtagrReli yde C
0 Bitkilerin tuz stresinden hi- etkil enmemesi
1 Yaprakl ard | okal sararma ve kévreéel ma

2: Yapraklard sararma ve %25 oranénda nekroti k
3: Yapraklarda %2 0 ar as én nekroti k | 0 1l mesi ve

da eke g°r
4: Ygpraklarda %567 5 or anénda nekrozlar ol ukmas
nd nekrozl

é
€ ve °1 ¢m
5: Yapraklarda %78 00 or ané Kiddet]l i a

r ol uk ma

Bitki Yak ve KujbwHeAjbirtépakégdakdD8mit krakl er i n t a
i.sté¢nde kalan aksamén tamamé hassas terazide |
°rnekl eri 65AC6de 48 saat s¢reyl e, b¢e¢nyesinde
kurutmaya tabi tutul muk ve kuru ajérl éklaré tes

Kok ¥akKuvu Aj érdttegré bligr Os ak8smedaki bitkilerin ta
altéenda kal an aksameén t amameée hassas terazide
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°rnekl eri 65AC6de 48 saat s¢reyle, , bghyesdsiende
kurutmaya tabi tutul muk ve kuru ajérl eklare tes
G°o°vde Boyu (cmBi tvkei l-earpién (trmomp)r:ak y¢zeyi il e en
°l -¢l m¢gk ve cm ol arak kaydedi |l mi Kk, Dbiotjkum-apé n
arasénda belirlenmiktir.

Yaprak Sayé)skagatdedadibligrkibi tkilerin tamaménda b
belirl enmicktir.

KIorofil SphMdndlef@r marka spad metre Kkull anél ar
mi ktarée belirlenmicktir.

Yaprak oransal Yapriakerirjfains@YOSK) i -eriji (%) ol
ve T¢rkan ve ark. (2005)' e g°re yapél méexktéer. St
oransal s u i-eriklerinin belirl enmesi i-in ta:
°mekl er i dor saat s¢re i le saf s u i -erisinde
saptanméxkt ér Ajérl éklaré belirlenen yaprak ©°r
kKur u a]érlék dejerl eri g olvaea akurtue sji &r leadk Il anri K
form¢gl yardéméyla oranl anarak YOSK (%) dejerler

(TA-KA)/(TuA-KA)x100
TA: Taze Ajérl éek KA: Kuru Ajérl ek TuA: Turgor £

Verilerin deDPenémadivieirli mesii: SAS 9. 1 njasst at i st i k
analizine tabidi tutul muk ve uygul amal ar araseénd
farkl él ek LSD -oklu karkélaktérma y°nt emi il e ¢

Bul gul ar ve Tarteéekma

Arakt ér mada, farkl e teu zd ak &n shaintt k iasiyrochd ai @agc@&h e
tamaménda i statistiksel ol arak °nemli. fark ol uck

Skala(05) Dejerl endir mesi

Tuzlulujun morfolojik olarak ortaya-5skalkar déj e
dej er leesn chidrem kontr ol bitkileri A0O0 ol arak nite
dejerl-érv50ap08@8sénda dejikim g°stermiktir (Tabl c
NaCl wuygul anan bitkilerde skala daj draij | BE. 90 ao la
skala dejeri de artéek g°stermiKk; 250 mM NacCl
Kukvur an (2011) bamyada, Kukvur an vV e ar k. (

) glejserl |l eskal makEnemd ah ergiemo f iap k

-al ékmal ar @énd ajh
n d

puanl amal ar al éjeéené ve tuz konsantrasyonl ar éeéne
Bitki yak ve kuru ajeéerléeklaréenda meydana gel en
Farkl é tuz konsantrasyonl arénén bit knlerinb¢y ¢ me
incelendiji bu -al ékmada, bitki yak ve Kkuru a
gesterilmixktir. Artan doza bajlé olarak tuz st
ajérléekta ise %31 d¢zeyihdel abat mal meydaha Bgeaetl r
50 mM NaCcCl uygul anan bitkilerde bitki yak ve ku
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kayép meydana gelirken, bu oran 250 mM NaCcCl uy
edi |l mi ktir . rDdig eirs euyogrutlaaynaa 158 kama dé&efd « i tmd pi t%26
Toksi k d¢gzeydeki NacCl tuzunun il k belirgin sem
kuru ajerl éjenda azalma ve bitki b¢yeé¢mesinde

°ne¢&ll e yakl & yapraklardan baklayarak sarar ma v
kuruyarak yapraklarén d°k¢l mesi, b¢yée¢menin sén
ge-en bir s¢re- ger-eklekmiktir.arfuzdkam glamlie s
dej eri b¢yedek-e, yeki l aksam yak ve kuru ajer
yé¢ksek degzeyde bir i likki bulunduju Kukvuran ve
mésérda (Kukvur an vnmeé kaernkd.a, (2P0l 5)asve ik aregéarlkka |,
-al éeékxmal arda tuz stresine bajl é olarak bitkiler

ifade edilmektedir.

Kk yak ve kuru ajérl éklarénda meydana gel en de

Artan tuz konsantrasyonutaaj | € ol arak g°r¢len tuz stresi k ©
dejiken oranlarda azal maya yol a-mexteéer (Tablo
bajl é& olarak dejikim g°stermicktir Bunv g°r e,

NaCl uygul amasée k°k yak ve kuru ajérl éklareéenda

y¢ksek ajerl ék kayéplaré 250 mM NacCl dozunda
ol arak %55 ve %63 oranénda azalkmwar ubeadfieéerrlleénkmiakrt:
kontrol bitkilerinde (179.9ve 24.1g0.089n sapt anméxkt ér .

«
[}

Dall e daréda tuzveLtiresnlnamé trmo&kderki yNae bit ki g
etkilenmesinden dolayé k°k yak ve kuru ajeéerl ék
i'yon konsantrasyonu il e artecx gestermi ktir.
konsantrasyonlarréémdean kk°ekk e g e Ipiaknicmi n i engell edi]
seviyelerinde k°k kuru ajérl éklaréenén kontrol b
i fade et miktir. Bunun yané séra Wang (2009) k©o°l
dol alyggspyi mer kok sisteminin b¢gyeéemesi, h¢gcre o
etkiledifJini bildirmiktir.
Tablol.Far kl & tuz konsantrasyonlarénén dall é& dar e
ile k°k yak ve kuru ajérl éklarée ¢gzerindeki et ki

NaCl BiA t_ki Bitij_uru K‘ik Y K°Ak_ K

Dozl a Skala Aj ér | Aj ér | Aj ér | Aj ér |

(g0.08n?) | (g0.08n¥) | (g0.08n¥) | (g0.08 n¥)

0 0.00 e 230.86 a 64.15 a 179.98 a 24.07 a

50 1.50d 154.78 b 52.03 b 121.70 b 18.01b

100 2.25¢ 139.99 ¢ 46.97 ¢ 121.55 b 1797 c

150 3.00 b 131.50d 44.63d 115.65¢c 1724 c

200 3.25b 120.95 e 41.60 e 96.60 d 9.86d

250 4.25a 94.62 f 34.65f 79.92 e 8.80 e
Ayné s¢tun i -erisinde benzer harf iséng?btneeil
i-inde istatistiksel olarak farkle dejildir.
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G°vde boyu ve -apénda meydana gelen dejikimler

keméndan el de edilen bul gu
dejeolem BiEtR5 capbiitke bo
u ulamaseée ile birlikte g

e 0 nenda azal ma meydana ge
edhidlamitke sopl u p, g°vde boyunda %27
Tuz snar @ 2i nkianl mla o nss¢arnetsria sy rotmntué k

°l ¢nme héezé azal makt a, veg

) Patl ecan (Kéran ve ark.
ékmal arda tuz stresinin hy¢g
a da kontrole g°re azal ma

QQ ' T T
©S®m M D

<
Q

©
o]
=~
(2]
Q

<
()
(2]
>

énda meydana gelen dejikimler

, tuz konsantrasyonunda meydana ¢
(Tablo 2) . Bu azalma 50 mM NacCl u:
sénday®wldDamaeenmk® 8Bl ve 250 mM Ne¢
k tesplt edi |l mi ktir. Tuz stresi kar
inde meydana gelen azal ma, bit ki h ¢
Khemdedeobhmakmagar. Bu dejikim s¢greci
bitki organl arénén yaprakl ar ol duju d¢ K
-eklexktirilen bu -al é&kmada, artan NacCl dozt
aj l 0

iikiania al t mék ve buna b é | arak yaprak sayeé

zQ <
L °W

P

S

C
%4 6 K

t c

t

a

r

I

X Q@@ o oTT
— oo ——o

o
—
o

fil (Spad Dejeri) miktaré bakéméndan meydeze

O
o)

€ daréda farkleée tuz konsantrasyonl ar éneén
Kmad;a),nusdaesbitkilerde kl orof il (spad) mi k
I mi ktir. Buna g° en y¢ksek klorofil dej e
uygul amaséna ba ]I ol arak Kkl orofama dejer |l
€ %29 ile 250 mM Cl uygul amasénda tespit
inde et kild ol mak uretiyle fotosenteze ol 1
nce d¢kerken stomal arénfigle- kaegeamekdar idmd e
k
r

1
D

" govow O~ ——

e
Na
S

o 0 zZ<
DN =~ QO D

tader (Dakgan ve ark., 2018) . Bu - al ékms
|l erinde azal maya yol a-méexter.

o O
o —
O D= S5 — T O

<
Q

©
Q
=~

oransal su i-eriji (YOSK) bakéméndan mey

°o®

nj imeydy®B8K) gbhkn dej i Ki
Jerl eri tuz konsantrasy
SK %89.89 olarak belirl
akaltmhkh tespit edil mickti
ki nedeniyle bitki gel |
]IayarQKbldsolruerlaende
iyon al éména

©9 s0o0
Pso—sno
o—‘mmf—rr—bq

<O N< D axa <
p—

o—
no
X D
o x
D <
— =

i nin de aza
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Tablo 2. Farkl e tuz Kkonsantrasyonlarénén dal
parametreler ¢zerindeki et kisi

NacCl G°vde G°vde |Yapr ak Klorofil RWC

Dozl a (cm) (mm) (adet bitkit) (Spad) (%)

0 65.75 a 3.50 a 3.75a 35.87a 89.89 a

50 66.25 a 343 a 3.50 a 30.40Db 81.10b

100 65.00 a 2.62b 3.00 ab 28.20 ¢ 71.39c

150 54.00 b 2.45b 3.00 ab 26.90 cd 67.46 cd

200 49.00 c 235b 2.50 bc 25.90 de 61.71d

250 48.00 c 1.95c 2.00c 2535¢e 47.38 e
Ayneé s¢itun i o- eirliesigndset ebreinlzeerr ohratradl amal ar Duncan
i-inde istatistiksel olarak farkle dejildir.
Sonu-
Tuz stresi bitkilerde morfolojik, fizyoloji
en °nemli abiyoti k BUr-esl drarha ®?a | °errd mldie nb ibri r
dall & daréda farkle tuz konsantrasyonl aréene
deji kKi mler bazé morfolojik ve fizyolojik p
sonucunda artan tuz konsantrasyonurtbk i gel i Ki mi ni engel |l edi i
ve ¢zerindeki tuz konsantrasyonlarénéen ©°ne
edi |l mi ktir.
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Tuz Stresinin Miskantus (Miscanthus x gigantey8itkisinde Morfolojik
ve Fizyoloj k ¥zel |l i kl ere EtKIi si

Al pasl an!, Khkeboe ahRaxepr iivfeayni sNalzd nés é

1 ¢ankéeré Karatekin | niversit elsvyran®léantekinedumlasurdi@latatekin.edtgrk sek ok ul ,
2 ¢ukurova | niversitesi, Ziraat Fak¢ltesi, Tarla Bitkileri Bo |

¥zeMi:skantus G¢gney Asya or idjaihmal i- okki rAvlriutplai ol m
kétasénda taBéanrnea&x nmidra,bi tfkairkilrée. 60z konsantrasy
100, 150, 200ve 250 mM NacCl) miskantus bitkisindd i t ki bgel mei mie

iczerine olan etkileri incel enmm&tii+er ®&mzoml ar 2
11 litre hacmi ndeki pl astik saksél ara di ki | mi
uygul amal aréna baklanmékteéer. Bitkilerde tuz str
ger ¢l dejé¢ 72 geéenl ¢k bitkiler hasat edil erek skeé
vak ve kuru ajérleklaré, g°vde boyu ve -apeée, yaj
su i -eriji ( YOSK) bakéméndan dejerlendiril mi:
konsantrasyonundaki artéka bajlée olarak g°rsel

ortaya -nécketléeefnée nvepairametrel erde dejiken oranl al

gel diji, tespit edilmixktir.

Anahtar Kelimeler:Klorofil, Miscanthus xgiganteus, s kal a, twuzl ul uk, YOSK
Girik
Tuz stresi bitkilerde bg¢ye¢me ve gabiyotkistreg y i ol un
faktorl erTopeakbtwzldulruj u yajékén az ol duju al a
biri ki mi olarak ifade edilirken, Yakupojlu ve
-%z¢nen tuz veya dejinkeibkiilsiirnis obdiyrudne ny ai -dear ebnu ntl o
olarak isimlendirmiktir.
Bitkiler, tuz stresinde, ki Kekil de bit ki gel i ki mini engel |
topraktaki tuz miktarénén artéké ozmotrirknbasén
koklerin su aléméenée engelleyerek bir -exkit Kkur:
tuz iTyonlarénén y¢ksek konsantrasyonlarda ol me
maddesi al eménéen engel | en die(Stavrideuev&drk. 20€7). or t ay a - €
Tuz tol eranseé, y ¢ ksek oranl arda tuz i -erijine
gel i kmesini s¢rdegrebil me yetenefji ol arak taneéml
(exclusion) ve tuzu kabullenme (inclusiome k ani zmal ar éndan birini de
kokull arénda b¢y¢me ve gelikmelerine devam edeb
sahip bitkiler, tuzu b¢nyesinden uzak tutarak h
yetenejine $abhuptiablued enme mekani zmaséné - al éc
iyonlaréna doku toleransée g°stermektedirler (K
toleransénén belirl enmesinde °neml i bir fakt?©
dokdi ar énda *dfdtgkém@a yanénda daha yé¢ksek oranl ar
ol ukturul masée toleransén anahtar mekani zmal ar é
toleransé olan bitkiler dokul ar én deasahiptirlera vy ¢ ks e
(Dakgan ve KeJvotos®ak92017Acost a
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ok yéllék bujdaygiller i-eri siinkde isrethre]ni bitki
miskantus Miscanthus x giganteis G¢ney Asya orijinli bk r bitKki
Avrupa kéeétasénda tanénan Yhikseli bkiy dvkkalitdside & £ 0o m mv
nedeniyl e kat é vy abkkietden dirismalarak ifadenedilmqsigiwalnénda

bi yoetanol verim potansi yakinol maséebnéligmgetdbak &
bitkilerden daha ¢steé¢n ol dukl arée i fade edil mekt
Bu -al ekxmada, d¢nya genelinde model ener ji bitl
(Miscanthus xgigantelisbitkisinin f ar k1 & tuz konsantracslyobmjluaré a
tepkilerin incelenerek bitki be¢yeéem ve gelikm
etkilerin belirlenmesi ama-lanm Ktér.

Materyal ve Y°ntem

Ar akt éAvnuasdtau,r ya v e Ka n(discanthasxgigantetish ali zedi bee mat e

olarak kullanél méxkteér .

Ar ak t¢tarnnkag,r € Karatekin | niversitesi, pkhgikéel ér mak
ser ada, 2015 yél énda, tesadygf parsel |l eri dene
ger -keekilred Mimi kkdantrus iii-z2zoinlsamée 2:1 oranénda torf
l'itre kapasiteli ve 57x16xXxhEk2 dinrebatkls@&@rdan da laid e
kekilde di kil mixktir. Ri zyoanplé&alraérna ks ¢hrente shiinrd esna kssoén
adet rizomBbekakéelméakbesin el ement.i i htiyaceée H
kar kél anméxkt eéer .

€ K komtrdl de, birlikteal t € f ar k1 & t ukontkolp 5051800 150, 200 yeo nun a (
mM) yerRizvemillamiént idri ki mi nden 8 g¢n sonr a, S
md e n 25 bitlglegr re n s areg e - e k yaprakl e akKkamaya ul
| amal aréna ge-il mid8gin. sB8nhr as tal plgraklaar naar seénnéc
i rl enmesi ile bitkiler haska®tk eyddad ewe kk isrkwua | a]
°videyu, bitki ~kRpeéerofyiaprak gapg ¥yOSK)amgs dli @z
morfolojik ve fizyolojikp ar amet r el ee] dralkeE@émadindialnmidk t i r .

c —

Skala (05 ) Dejer|l Bundi smeegeisi sonucu skala dejerl en
Bitkilerde morfolojik olarak ortaya -ékan zar al
Kukvuran (2010) taraslkdknadae dedsaenal ghr kekapalemda&

0O: Bitkilerin tuz stresinden hi- etkilenmemes:i

1: Yapraklarda | okal sararma ve kévrél ma

2: Yapraklard sararma ve %25 oranénda nekroti k
3: Yapraklarda%2% 0 ar asénda nekrokdilkmeé etkeklg&@d mgd énesi ve
4: Yapraklarda%50 5 oranénda nekrozlar olukmasé ve °I1 ¢m
5: Yapraklarda %78 00 or anénd Kiddet]l i nekrozl ar ol ukma

Bitki Yak ve bitkid)rHie rAjbéirrl ésjaék s(égd@ khh adatt ke dielr e me k a
i.sté¢nde kalan aksamén tamamé hassas terazide |
°rnekl eri 65AC6de 48 saat s¢reyl e, b¢e¢nyesinde
kurutmaya tabi tutul ndud miektkur.u ajérl ékl aré tes

Kok Yak ve Khikit) Heremlieg] sakgédaki bitkilerin ta
altéenda kal an aksameén t amameée hassas terazide
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°rnekl eri 65ACdde 48 saatnsyraeklakeérmgayaeskada
kurutmaya tabi tutul muk ve kuru ajérl eklare tes
G°o°vde Boyu (cmBi tvkei l-earpién (trmomp)r:ak y¢zeyi il e en
°l -¢l m¢gk ve cm ol arak kaydedil mik, bitki -apé n
arasénda belirlenmiktir.

Yaprak Sayé)skagatdedadibligrkibi tkilerin tamaménda b
belirl enmicktir.

KIorofil SphMdndlef@r marka spad metre Kkull anél ar
mi ktarée belirlenmicktir.

Yaprak oransal Yspwkdransalrsii § ér i(jJYIOSK%): ol ar ak, Sanch
ve T¢rkan ve ark. (2005)' e g°re yapél méexktéer. St
oransal su i-eriklerinin belirl enmesi i-in ta:
°rnekl eri¢grdritl esasaaf ssu i -erisinde bekletil mik
saptanméext ér . Ajérl éklaré belirlenen yaprak ©°r
kuru ajérl éek dejerleri g olarak tespiafeddkl mi K
form¢gl yardéméyla oranl anarak YOSK (%) dejerler

(TA-KA)/(TuA-KA)x100
TA: Taze Ajérl éek KA: Kuru Ajérl ek TuA: Turgor £

Verilerin deDPenémadivieirli mesii: SAS 9.1 istatistil
analizine tab i tutul muk ve uygul amal ar araséndaki f ar k
farkl él ek LSD -oklu karkélaktérma y°nt emi il e ¢
Bul gul ar ve Tart ékma

Araktér mada, f ar k1 & miskants bitkisindes a o e Fr asgnon |°a&red d g rk |
tamaménda i statimdtii Kaekeopakdleddumukt ir

Skala(05) Dejerl endir mesi

Tuz stresiniimor f ol oj i k ol arak ortaya -ékar&dekp@& zarar e
dejerl endirmdgikinder komtOroololbar ak ni t eskalandi mi

r

eji kim g°stermiktir (K
gdrnude kolaslaamt d @jsgroin uh.d:m &
°'s

il
e k
i ola
ter mi K, 250 mM NaCcCl uy

0
dejerl-é4rv50anf@sénda d
NacCl uygulanan bitkil

skala dejeri de artéexk g
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Slah

0 50 100 150 200 250
MacCl Dozlar (mmM)

kekiFlark.l & tuz konsantrasyonlarénén miskant uc¢
dejerl endir mesi

Bitki yak ve kuru ajeéerleklarénda meydana gel en
Tuz stresi altéenda yetiktirilen bitkilerde, en
meydana gelen azal mhRati kleéorvaykhorsgamakasageénl ar ¢
gel i kmesinde ortaya koyduj ubidekjii kyiankl evrei nk uirnuc ed ]
incelenmik ve kekil 206de go°sterilmicktir. Tuz s
ajéerl ékta ise %63 d¢zeyinde azal ma meydana gel n
50 mM NaCl uygulanan bitkier de bi t ki yak ve kuru ajérl ékl ar

meydana gelirken; bu oran 250 mM NaCl uygulanan bitkilerde %72 ve %74 olarak tespit

edi |l mi ktir. Dijer uygul amal ar-@l&a arsas émrdtaayde]
g°ster mi kdeiuzdank 8y 0 & k |l @° oll ear gk e k lizérddl@&nma derecesi

artteéek-a yani skala dejeri b¢e¢yedeéegk-e, yekil aks
Toksi k d¢gzeydeki NacCl tuzunun il k belivegin sem
kuruaj erl éj énda azal ma ve bitki b¢gy¢mesinde dur ak
yaprakl ardan baklayarak sararma ve nekroze ol me
de k¢l mesi, b¢e¢yéemenin sénérl anma ¢ireBu ei ksion®z g lal ibl
arasénda -ok y¢ksek d¢gzeyde bir i kki bul und
b el i r tNitdkimimiskantugStavridou ve ark2017)ve kar gé kaméxkénda (Pol
2018) ger-eklexktirileajnl & adlexrmeal alridtak itluer dd ryeask 1
azal ma meydana gel diji i fade edil mektedir.

=
wn
L
[ -}

i
=1
L

Bitki Kuru Agirhigi (g)
IS

w
L
S =N ow

=)

T T T T T T T T
o 50 100 150 200 250 o 50 100 150 200 250
Nacl Dozlar ([mM) Nacl Dozlarn (mM)

keki |l F&r kl & tuz konsantrasyonlarénén miskantu
bakéeéméeéndan ortaya koyduju dejikimle
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Kok yak ajerkwerkd arénda meydana gelen dejikimler
Kok yak ve kuru ajérléeklarée, tuz konsantrasyonl
oranlarda azalma g°stermiktir (kekil 3) En y¢k
(16.33ve 2.58 bitkiy)y saptanméxkt eér Buna g°re kontrol bitk
NacCl uygul amasé k°k yak ve kuru ajeéerl ékl ar énda
Tuz stresinin toksik Nave Cti yonl ar @ nedeni yl e  Dbilenmksindeg el i ki mi
dol ayéyak®k kuru ajérl ékl argeldmi kkay@p!| &1t kime y @&
konsantrasyonu i | eDa dakht &bk e s tGarrmii Ktiitrh.s (200
konsantrasyonl ar énén Keker pancar éndatuzk © k gel
seviyelerindeéh®k konurajebieBOaB8rionanghda w2 al
i fade ®8umurtiyrané séra Wandla@e di@l plarak maruzb° | ge s
kal déjenépridméeraylkeSkybast emiinklne nibessyi¢ mees i h ¢ chriec r g
dojrudan etkiledi]ini bildirmiktir.

18 8 ab b 41

5. chRl

5 ] b

e : Z

T T T T T 1 T T T
o 50 100 150 200 250 o 50 100 150 200 250

NaCl Dozlar (mM) NaCl Dozlar (mM)

keki |l F&8r kl & tuz konsantrasyonlarénén miskantu
bakéméndan ortaya koyduju dejikimle

G°vde boyu ve -apénda meydana gelen dejikimler
Farklée d¢zeylerde uygulanan NacCl, bitkilerde ol
azal maya neden ol muktur (kekil 4). Kncelenen pa
boy wve 7.7 mm bitki -apé ite Xontuoughbubamasé&erl
ortalama ol arak g°vde boyu dejerlerinde %18, g°
meydana gel mi ktir. Bu dejikim en belirgin olar

ol up; g°vde boyunda85%30| acralg®°hbelei rlapemidat i%r .

Tuz stresinin konsantrasyome mar uz kal ma s¢resi arttéde-a meri s
b°l ¢nme heézeéetaaztailfmavket ag,enveergat i f gel i kmede f ar kil
2002) . Keran ve Bkk. (220&8%)gee-&khbexeindi kl eri
h¢cre b°l ¢nmesi vedblwaymesyhn gfkdeeboyunive - ar
azal ma meydana gel dijini i fade etmiklerdir
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Gowde Boyu (cm)
[ m oo - @ W
o o & o

=
[=0=]

[T
& & o o

T T T
o 50 100 150 200 250
NaCl Dozlan (mM)

I& InternationalScienceand AcademiaCongress'18

Gowde Capr (mm)
Q = ra w ) um m - (1] o

A

T T T
o 50 100 150 200 250
NaCl Dozlan (mM)

keki |l Fdrkl & tuz konsanisasyYyenigévédeebomi vyleantpée
ortaya koyduju dejixkimler
Yaprak sayésénda meydana gelen dejikimler
Yapr ak sayeésé bakéméndan el de edil en bul gul ar
konsantrasyonunda meydana gelen artéka bajl é ol
50 mM NaCl uygul amaséenda %16 ; 100 mM NaCl uy
uygul amasénda %41; 200 mM NacCl uygul amasénda %4/
olarak tespit edilmiktir.
Tuz stresi karkésénda NaClodédnin neden ol duju t
azal ma, bitki h¢gcrelerinivre damktii lgepotkamdinydel ian
ol makGeaedefr . ol arak tuz stresi kokul |l aréna ©°ncel
bitki organl arée yapraklar ol maktadeér (Kukvuran
artan toksik NaCl dozu bitk gel i Ki mi ni azalt méck, buna bajleée o
meydana gel mi ktir.
10 A a
9_
T 8
=
s 7
g 6
£
e °
@ 4
-
E 3 -
[-%
£ 5
1_
D T T T T T 1
0 50 100 150 200 250
MaCl Dozlar (mM)
keki |l F&r kl & tuz konsantrasyonlarénén miskantus
koyduju dejixkimler
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Kl orof il (Spad Dejeri) géekemarédepiakiemeaeardan meydse
Farklé& tuz konsantrasyonlarénén miskantus bitk
etkilerin incel endiji -al eéxmada, en y ¢ ksek k|
belirlenmiktir (kekil ®&k.kINaiCodf ulygdéjpaemakkeémniandea
gel mi k ve bu azalma %80 ile 250Tumkl NaClksuydel a
parametreler czerine et kil deolamsuny%neldeuyapart i yl e f C
Yaprakl arén ibawg&mrcd edinerekeO st omal ar én ge-|
klor of i |l kapsaménda da azal ma ol maktadeéer (Daxkg
konsantrasyonundaki artéka bajlé olarak klorofi

Klorofil (Spad)
| T R 7 T A T |
] =] (W5 ] ] un o ]

20

15

10

5

D T T T T T 1

1 2 3 4 5 B
MNaCl Dozlar (mM)
keki |l F&rkkdnres arutzr asyonl arénén miskantus bitkisin
ortaya koyduju dejikimler

Yaprak oransal su i-erifji bakéméndan meydana (e
Yaprak oransal su i-eriji (YOSK) bakémédeéan mey
gesteril mi ktir. YOSK dejerl eri tuz konsantrasy
Kontr ol bitkilerinde YOSK %89.33 olarak belirl
dejeri %31 oranénda bir azalma ile %61 ol arak t
Tuzstresi, bitkinin su aléméené engell eyer ek, ozn
iyon toksisitesineeny | e de yapraklarda su takéneénsiéemeé sajl a
ol ma k(tKaudkévru r atna,| é2«kOn@akd$a. k i yon al éména bajl é& ol ar ;
bir stres olan kurakl ek stresinin ortaya -ékteéefj
YOSKej erl erinin de azal ma ejil i mi glesterdiji dg¢g
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100 1 .
20 b
80 -
70 - d
60 -

50 -

RWC (%)

40
30
20
10

MaCl Dozlar (mM)

keki | Fa&rkkdnres amutzr asyonl arénén miskantus bitkisir
bakéméndan ortaya koyduju dejikimle

Sonu -

Tuz stresi bitkide, morfol oji k,bdliizkhodlogy & wleu b
y°nde etkilemektiellerizredéi Kt enkkaltigredi tke verir

ol ar ak kar kK énteazlaé k-miak nsaokntuacduenrd a artan tuz konsa
engell edi 00 ;mMzNd Cli ke ¢lzer i nd erkiskantusbitkiskden sant r a
bit ki vbe, ygeemei Ki mi ni ol umsuz y°nde etkilediji te
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Yatay VY¢ ¢KlegsaT&lizlekl ar Tasar éméneé
Faktonl-eBioyut | uOpimzsyonal er | e

Moutasem Zarzodr¥ z c ar? Tan

'"Knkaat M¢chendisi, Y ¢ ks ek nliivseaEssailt Mpstasem.Zarzeur@seldtloetdyta Tekni k

A NRPFSAINE Tyolld .1fNYNZ DS2iS\ yBmiil: dzoamtam@delsukedstr f P Y2y el ¢S
¥ z edumlu zeminlerdegyt ay y ¢k et ki si nelpé&i f drerhkdd s é&k éRlaa xkiasz éXk 1l
yazél eémeé kull anar ak parametri Kk ol ar ak Taguchi @]
¢al @ékma i-in 5 parametreli ve 4 seviyeli Taguchi I
(D), kazéeéjJén zemin i ziemdeaki¢suzwmmlekjiu uln, ukazdjed
SPT darbe sayésé (N60 (SPT) ve yeralteée su seviyes
L16 tablosu kullanarak 16 farklé& durum i-in Pl ax
seviyesinin 10, 25ve 50mm yatgye r deji kKtirmesine karkel ek kar ke
bul unmuktur. Taguchi Optimizasyon tekniiji ile 10,
ve Varyans analizleri yapélarak her parametrenin ¢
Yat ay vEKIl ar &a °zellikle °n tasar éml ar da kul |l ar
gel i ktirilmiktir.

Anahtar Kelimeler:Yatayy ¢ k | ¢7 sknbuzléndanlarT a g u ¢ hi Optimizasyon Y°nte

GKRKKk

Yanal y ¢ kil pk &kaatz eMd teeanlkd i fsdri K li en ey d mina@ak&leadradar 8;

Kev gebmadi dier i n kazeéenda(riekns ad)g, a2 préckhdespm gian, ve 1 ¢z2g©
yé¢kl erine karké yapélarén t emeljl @&melerindeeve 1 skel e
deni z veya okyanaudsany ageellear e pndakaald ag e hmmas énda
séralanabilir.

Yanal y¢kl ¢ kadleyeskn alr éyng kd akvar ppanséikaée a1 @mina b eil 1 ir h eo
°nemlidir. Yat ay yg,klg, kazeéek sisteminin davran
etkilemektedir 8 st emi et ki |l eyen parametre sayésénén ol d
bir yapeéeda ol masé nedeniyl e -Yaméarhl eyr¢ kd l¢d ukka-zaé Kl
tasarémeée zemin kokullaréna veikarelokzetikndeée ndl
yanal ©°telenmel eZemiglire kKapmd mkk adeEmet i , i -sel
i mal at y°nt emi , kazéjén geometri si (-apé veya
ol duju veya ol madéegea 9daunvabngr&kd§ &takidkdywan °©°n
nedenlerle -exitli kabullere dayalé -ok farkl e
Hansen 1961). Konu g¢n¢gm¢égze kadar farkl é yonl er

Ancak; yatayy ¢ k|l ¢ kazékl aréenén davranékeénén parametr

tekniji kull anél arak araktér el maseée, parametr el e
tasaréml ar i-in kullanél abil ecek anam@&unatdek aymoa
-al éxkxmal ar Il iteratg¢rde yok denecek kadar azdeér.
(it kazéekl ar i -ink®llaan&gl 8Dakapat@ametri k bir -alé
bokl ujun dol durul mabanévaeabitlasaele miparada k k blaj é€én
hedefl enmi ktir. Tasarém tablosunun se-il mesind
uygul anmexkter .
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Bu -al ékma; Moutasem Zarzour 6 un Konya Teknik
lisansteziiRk psaménda y¢réeteéelen -al ékmal arén bir késmeé

MATERYAL ve Y¥NTEM

Taguchi Opti mi Zarame® he rTierk ns p n dejer czerindek
ol arak arakteéerélacajé yapiEttanadh ﬁ@%m&mefaue?erYer
deney tasar émeé, kesirli fakt°oriyel deney tasar
t asairléemédet er mi ni sti k veya stokasti k Tambanl & org
faktorivyel tdansydanaézagEe s°ézneélnl ifkdzel a ol duj u duruml ar
ve zaman a-éséndan ol anakséz duruma gel ebil mek
faktor¢g dejiktirerek veya kesirli deney tasar
tasarémlarda vheangévipyaerlaenmreitnr ese-i |l ecej i, sonu- |
problemler olukmaktadér. Taguchi Y°ntemi az say
-al exma sonu- | ar @eteeminstikbinoptiyizasyoryg 8 e tdeBiy enp° nt e m,

- al enmliyetinienazaindiimek sonu- | ahalefdk E s amakr edepar ametr el
czerindeki et kil erini belirlemek i-in gelixktir
Y°nt emac & r & | edilebilen faktorlidrmerk o ptiinmupmrdenl
sayéséna ve seviyesine bajlm et zd€Ideotebipr aracs)a a € anr
kul l anealYfAankteand éhak kénda detayl & bil.g$e-PFhlaednk e (
tasarém tabl osundaki vheera kaomahiimnzd seyam iy-aipre | dnearse
varyans analizleri yapeéel maktadeéer.

S/IN analiterinde t e me | hedef , dejoinwi-m dieljthalddhhiandoémebén S/

oral arénén hesaplanmasédér. AkagpécHdaknsehedgfgnpnkei il

dejer etrafendaki créen deji ki mi o0 kadar k¢-¢1 ¢
SIN=-1000g,((MSD) ¢ ccssse6. (1)

Bu baj MsDédMeiaan Square Deviation) dejeri, hedef

bir dejer ol ma«ga dotumba'réliklarden hesapl anmak

)
MSDZ@% 1+ +—8/nXXXXXXX)X<D<DOH
Gt Y2 \&

n

AYZ+Y2 4+ +Y2(
|\/|SD:£Yl Y, A
n

8 X X X X X X X @)X X

PN VA RTVERD R R
n k2

Burada; ¥, Y2,..Yndeney (veya ajypalri zd)e nseoyrde-kliartée,krmr s a\
Y°nt € nie herhangi bir kombi nasyon i -in beklene
hesaplanabilmektedir.

1
Y, = |——— XXXXXXXXXEX DD
beklenen MSDOn (X)
Deney veya -alékma sonu-larénén ge¢venilirlifJi
kull anél arak parameatdredlieritkki syruzdel eri .ve gg¢vVvel
1108
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¢l 3dzZOKA . I YGSYAYAY Tyoll G aNKSY RAERFAND ATFR Rzt okl
8 LIPE NI &l yaSYAY dz2a3dzg Iy 6At ANIAEA I &GSNRAE YA

Yatay Y¢kl ¢ Késa Kazeéeklarda Optimizasyon:
Yatay ye¢kl ¢ késa kazekl arén davranékeéné ar a
parametrel L 16 tabl osu kull anéel mé rtéémé n &Y aettakyi |yesy
ve kontrol edilebilen ve -aléxkma i-in se-il/l
1 Kazék -ape (D),
1T Kazéjén zemin i-indeki uzunl uju (L),
T Kazéjén zemin ¢steéendeki uzunluju (e),
T Dezelti |l mixaysésrée d(aN e
T Yeralté su seviyesi ( YASS)
Ol arak séral aknwmlblidn &l. amdegreanrhdatari elTab!|l o 1 de
Tablol.Kés a Kaztéakslaarré mil-airnda se-ilen parametreler
Parametre Parametrelervel e ] er | e
Seviyeleri| L (m) e(m) N60 YASS
(darbe)
1.seviye 2 0.5 10 0
2.seviye 4 1 20 0.4L
3.seviye 6 15 30 0.8L
4.seviye 8 2 40 1.2L
¢al ékma i -in 5 parametreli v@abhw2seviyeli Ta
kull anél méxkter
Tablo2.Taguchit asar éménda se-ilen parametreler ve
AnalizNo.|D(m) L(m) e(m) N60 YASS
(darbe)
1 05 2 05 10 0
2 0.5 4 1 20 0.4L
3 0.5 6 1.5 30 0.8L
4 0.5 8 40 1.2L
5 0.75 2 30 1.2L
6 0.75 4 0.5 40 0.8L
7 0.75 6 2 10 0.4L
8 0.75 8 15 20 0
9 1 2 1.5 40 0.4L
10 1 4 2 30 0
11 1 6 0.5 20 1.2L
12 1 8 1 10 0.8L
13 1.25 2 20 0.8L
14 1.25 4 1.5 10 1.2L
15 1.25 6 1 40 0
16 1.25 8 0.5 30 0.4L
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TabloZd e k i tasarém tablosunda veridlewnmktlwlr flaarkd k€ da
ve 50mm kazék wucu yatay hareketymi&ltamé akall a
belirl enmi ktir. AnalizI|l erde zemin vV e sonl u el
yapél méktéer .

- Zemin homojen ve i.zotropi k yapéya sahiptir
- Zemin tek tabakadan ol ukturmaktadér.
- Drenajl é& kohezyonsuz zemin ortamé ge-erl idi:
- Zemin yg¢é¢gzey rijitlifji R=0.8 olarak al énméxkt
- Kazéklar késa (rijit) ve |lineer elastik dav
- Zemin g°- me-Cowud elmb Mohrel i ne g°re model | enmi
- Model -ok inci mesh se-ilerek yapél méxkt eér.
- Zemin i-sel s¢rtegnme a-ées @), oorzee,l tddadi &d a&SKPIT
(Mcgregor ve Duncan, 1998) il e hesapl anméekt e
B pd pu (6)
- Analizlerde Zemin poisson orané 3= 0.3 ol ar |
- Elastisite mod¢l ¢ deze)tg? mek SrRalpneveabie Isajy
dif , 19 9ill e hesapl anméxktéer .
Es=5000 +15) @)
Tasarém tabl osundaki 16 farklé durum i-in plax
50mm yatay hareket miktarl aréna karkeéel ék gel en
1 nolu empthnlni SéNhdgejerleri de Tablo 3 de ver
Tablo3.Taguchi tasaréménda yanal y¢k, S/ N ve
Anali 10 mm 25mm 50mm
z No.
Yanal SIN Yanal S/N Yanal SIN
(KN) Oran (KN) Oran (KN) Oran
e e e
1 9.85 19.87 12.1 21.66 13.3 22.48
2 445 32.97 66.3 36.43 85.8 38.67
3 91.4 39.22 149.2 43.48 208.1 46.37
4 144.8 43.22 256.3 48.17 380.8 51.61
5 28.1 28.97 40.0 32.04 50 33.98
6 113.7 41.12 184.2 45.31 254.7 48.12
7 68.4 36.70 109.8 40.81 146.4 43.31
8 112.3 41.01 1745 44.84 233.2 47.35
9 33.6 30.53 49.1 33.82 61.8 35.82
10 52.4 34.39 80.1 38.07 103.4 40.29
11 161.8 44.18 262.5 48.38 357.2 51.06
12 161.1 44.14 273.4 48.74 379.8 51.59
13 25.1 27.99 37.1 31.39 46.1 33.27
14 66.9 36.51 106.9 40.58 140.5 42.95
15 178.5 45.03 292.4 49.32 403.1 52.11
16 319.2 50.08 546.8 54.76 780.1 57.84
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Tablo 3 de verilen S/ N oranlareée kull anélarak
parametre seviyelerinin ortalama S/ N dejerl eri
dejerler Tablo 4. de verilmicktir.
Tablo 4. Parametre seviyelerininortalamaA 8 or anl ar é
Seviye D (m) L (m) e (m) Nso Y.A.S.S.
1 39.78 31.39 44.87 40.08 40.56
2 43.19 42.51 44.09 42.59 43.91
3 44.69 48.21 43.12 44.62 44.84
4 46.54 52.10 42.12 46.92 44.90
Delta 6.76 20.71 2.75 6.83 4.34
Rank 3 1 5 2 4
Parametrelerin sonu- ¢zerindeki etkilerini bel:i
( ANOVA) sonu-larée ise Tablo 5. de verilmicktir.
Tablo5.Par ametre seviyelerinin ortalama S/
Parametre| Serbestlik Kareler Varyans Net Etki
derecesi t opl varyans or @& e
D (m) 3 98.39 98.390 32.797 7.91
L (m) 3 975.38 975.381 325.127 78.48
e (m) 3 17.05 17.055 5.685 1.37
N60 3 101.66 101.656 33.885 8.18
Y.A.S.S. 3 50.28 50.277  16.759 4.05
Toplam 15 1242.76
BULGULAR
Parametrelerin Yatay Y¢k Tak é Raamdéra geayelerinie s i I ze
yatay y¢k takéema kapasitesi czerindeki- etkiler
parametre seviyesi dajéeléem grafikIleri Kekil 1.

Main Effects Plot for SN ratios
Data Means

D (m) L (m) e (m) N60 Y.A5.5.

50

ﬁ//\/f

Mean of SN ratios

35

30
050075 100125 2 4 6 8 05 10 15 20 10 20 30 40 0 04L 08L 1.2L

Signal-to-noise: Larger is better

k e KLiPlarametre seviyeqiS/N)or. ar aséndaki dejikim (10mm yata
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n yatay y¢k takéma kapasitesi é
dir. Zemin i-indekdakbheeékai amesreé
k takéma kapasitesinin arttejeé, k
azal deje g°r¢l mektedir. Yine yer a
ma kapasitesinin ardtet éaez égk® rusclummeukntledd,i r2.5 Bvee
a

smané i-in parametre seviyelerine ait defji

o +ToxK QX
® QD ©°0
x'—)-—r—ﬁx

—8—10mm 25mm 50mm —8—10mm 25mm 50mm

55
50
45
40
35

30
20

= w
o o

S/N Orani
=
(=]

S/N Orani

(o8
w

[
o

2 3 4 5 6 7 8 0.4 0.6 0.8 1 12 14
uzunluk L {m) Cap D(m)

—8— 10mm 25mm 50mm —8—10mm 25mm 50mm

50

w1
o

45

£
(53]

40

35._\.\.\0

’// 30

15 20 25 30 35 40 0.5 1 15 2
Ngg (Darbe) Zemin Ustii Uzunluk e (m)

S/N Orani
w =
wu o

S/N Orani

w

o
[
(=]

10mm —@—25mm 50mm

50

45

e

35

S/N Orani

30
0 0.2 04 0.6 0.8 1 12

YASS (XL)

k e KiPhrametre Seviyelerinin Etki grafikleri

Tasarémlarda Kullaneéel abil «c¢ek ildeakeisiinaz i ke Modareil Il &
grafikleri kull anel ar ak 10, 25 wve 5®m i -in

gel i ktirilmiktir. Gel i ktirilef mMaddel Iteen nb gdye,
ol dujundan temsil edebilecek d¢zeyde ol duju g°r

MSD;= 0.06L%-1.21L *+104L+6.5In(D)-0.486+1.588-3.59e+0.19M+3.91yas$10.78yas%9.94yass+7.886 é é é . . ( 8)
MSD,s = 0.0713-1.4212 +11.85L+ 7.03In(D)}0.09€ + 0.18 & - 1.91e+ 0.2M+3.93 Yas$- 11.66 yass+ 11.51yass + 7.1...(9)

MSDso=0.08L% - 1.5812 +12.93L+7.21In (D) + 0.2Fe 1.02é - 0.4e+ 0.23M;+4.04Yass- 12.41Yasé+ 12.69Yass+5.7F . (10)

Kstenilen parametre dejerlerine g°re hesa
hesapl anan MSD dejerl erinden (5) nol u b a
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goster

hesapl anan yat e

hesaplanabl me kt edi r Modelin g¢venilirliJini
parametre dejerleri Tablo 6 da,
Tablo6.Model Ge¢gvenilirlifji K-in Se-il e
Analiz No. D (m) (m) e(m Nso (Darbe) YASS
1 0.6 2 0.8 22 0
2 0.7 6 0.7 12 0.5L
3 0.8 7 1 14 1.0L
4 0.9 4 1.2 22 0.7L
5 1 5 1.4 24 1.1L
6 1.1 3 0.8 26 0.9L
7 1.2 8 0.6 32 0.6L
8 0.7 2 0.7 36 0.8L
9 0.6 4 1.6 15 1.2L
10 1 6 1.4 18 0
11 0.9 5 1.2 33 0.5L
12 1.1 7 0.8 21 0.6L
13 0.8 3 1.7 26 0.7L
14 1.2 4 1.3 16 0.8L
15 0.65 7 0.6 12 0
16 1 2 0.8 32 1.0L
17 0.75 4 1.6 24 1.1L
18 0.95 3 1.8 18 1.2L
19 0.85 5 0.7 38 0.9L
20 1.1 6 0.9 15 0.5L
21 0.65 8 1.9 25 0.4L
22 0.8 7 1.4 35 0.6L
23 0.7 4 0.6 19 1.0L
24 0.9 6 1.1 37 0.9L
25 0.8 5 1.2 23 0.6L
Tablo7.Rast gel e Se-ilen Farkl & Durumlar
10mm Yatay He250mm Yatay F50mm Yatay He
Anali Plaxis Matemati R° | Plaxis Matemati R° | i Plaxis Matemati R©° | i
zNo. | sonucu k Model tif sonuc kModel fhata sonuc kModel fhata
(KN) (KN) hata u (KN) (%) u (KN) (%)
(%)  (KN) (KN)
1 13.9 14.0 0.9 17.9 18.0 0.5 20.8 20.6 -1.0
2 98.8 94.2 -4.6 154.8 148.3 -4.2 205.2 196.3 -4.3
3 131.9 128.1 -2.9 2175 2119 -2.6 298.3 291.3 -2.3
4 72.9 72.7 -0.3 114 115.9 1.6 150 154.7 3.1
5 108.2 110.6 2.2 178.1 1834 3.0 245.4 252.2 2.8
6 79.6 63.8 -19.9 1187 99.6 -16.1 151.9 130.7 -14.0
7 3215 331.6 3.1 560.12 585.3 4.5 812.3 846.1 4.2
8 37.7 30.9 -18.0 51.3 44.6 -13.1 64.3 56.1 -12.8
9 39.4 42.8 8.6 60.5 65.6 8.5 79.2 85.5 8.0
10 92.2 87.2 -5.4 142.8 133.8 -6.3 188.1 173.0 -8.0
11 122.8 124.8 1.6 202.1 206.4 2.1 280.9 285.9 1.8
12 202.2 194.2 -3.9 337.3 328.4 -2.6 470 457.1 -2.7
13 39.8 40.7 2.2 61.2 62.5 2.1 79.2 81.1 24
14 83.3 77.9 -6.5 130.3 125.2 -3.9 170.2 166.1 -2.4
15 88.42 81.0 -8.4 132 120.1 -9.0 171.8 152.5 -11.2
16 47.1 36.2 -23.1 67.9 53.2 -21.6 84.7 67.1 -20.8
17 58 60.9 4.9 92.7 96.8 4.5 125.2 129.7 3.6
18 39 38.5 -1.3 58.8 58.9 0.2 74.9 75.6 0.9
19 153 153.8 0.5 2534 259.3 2.3 356.8 366.4 2.7
20 141.8 134.6 -5.1 228.4 220.1 -3.6 307.1 297.4 -3.2
21 139.9 125.6 -10.2 2341 2119 -9.5 328 297.2 -9.4
22 177.1 181.2 2.3 300.3 310.4 3.4 429.5 443.8 3.3
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23 69.9 65.0 -7.0 106.4 100.9 5.1 138.8 132.7 -4.4
24 175.2 183.9 5.0 297.7 317.3 6.6 426.5 455.9 6.9
25 92.8 94.0 1.3 148.1 152.1 2.7 199.7 206.4 3.4

Ortalama Mutlak hate 5.98  Ortalama Mutlak hate 5.6 Ortalama Mutlak hate 5.6

Tablo @enk ésa kazékl arén yatay y¢k takéma kapasit

kull aneéel abil ec@rjftial g°nras, | nmetklitaekdi mat anén %66nén a
gevenilirlijini g°stermektedir.
SONUCLAR ve ¥NERKLER
Yatay y¢kl ¢ dkaévsraa nkéekzéénkélnarveen yat ay y ¢ kaakak @ ma Kk
araktéreldéjée bu -aléekmada edinilen sonu-1Iar ac
- Kazék davranékénée etkileyen en °neml:i par an
kazéeék boyudur. Kaayz € ¢ kb oy @] earritntdéeek - yma kylaatk € k
artmaktadeér
- Kkinci ve ¢-¢ncy¢ deré@de&kdeoratnkiillie (kearzaére t-raepleé
sayéeséder . Bu parametreler artteéek-a yatay y.
- Taguchi optimizasyon rtidkmi jmatkeuralta rke Imeordeeld | get
kesa kazeéklarén ©°zellikle ©°n tasaréménda Kk
ortalamamut | ak @a&tnasad t®hdader .
- Bu -al ékma Taguchi optimizasyon tekniJinin
davranékén tanémlanmasénda kull aneél abil ece] |
- Daha fazla parametre ve seviyesinin dikkate
veyauzurk azékl arén kesin tasarémlaré i-in model
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¥rge¢tsel Sessizl ik, Mobbing ve T,

Kemal ett i hvMethRYabpk KAZ T | RK
'er nak | Emsilkemslettineyesil@hotmail.com
Sel - uk ! Eimailenehsapfindk@selcuk.edu.tr

¥zeBu -al é&kmanén amacé mobbing, °rge¢tsel sessi z
il i kkivyi ¢ianlcéeklneamekkapgsaménda TKGEMb6e bajl é i«kle
ki ki den kol ayda °rneklem yoluyl a el de edil en
dejikkenler araséndaki il i kkiler el e al @énméxkt é
mobbing, téekenmi kl i kBl akgés@umenimgetsael dgeeygde
belirlenmiktir. Ayréca -alékmada mobbing, °rge¢t
pozitif y°nlg¢ ve istatistiksel bakémdan anl aml é
sessizli k araséndakii édécxédiéﬂeertn,li(bmmmmmmlwkn kK é s
ve mobbingin °rge¢tsel sessizIlik davranékeéeneée a- E
sonucuna .ul akél méxktér
Anahtar Kelimeler:¥r g ¢t s el Sessizl ik, Mobbing, T¢kenmi kI
Girick
S¢rekl i gel i ken vteerdceijhi kween, b arklkea retriill eerriimi n art
rekabetin ol dufJugltriget sehl eéeanledeéndan daha f az
bu durumda -al éxkanl arén rol gereklerinde daha f
uzual &k ma saatleri, -al ekxkanén h ak et medi Ji ¢ C
veri |l memes:i bunun gi bi bir-ok nedenden dol aye
bajl é& olarak bilerek veya bil meyearadkerr?? r gteetvs eels
dinami klerin s¢grekli dejiktiji bu -evrede °rgegt
bil gi payl akéménda bulunmal aré ve °rg¢t il e uylt
yazeénda, -al ekxanlreerbén ddkgndi ykearkarlleanrdé ménewmd n e s
kanall aré ¢zerine odaklanélsa da, bir-ok -al éxk
°rge¢tte a-eék iletikimin destekl| e€md ®ikjaindiar @inl dio
zamanb | i n- 1 i bir kKekilde korunma veya savunma an
Keklinde geliken bu d2000dmg ¢ Mo et i sessvel Mkl loill e«
tal ékanl aréen °rg¢tsel sorunl ariak kialtiek kdi enj eor| ubrmusl urm
gi bi nedenlerle y°neticilerinden saklama (Kal a
sessizIlijin ortaya -ékmaseénda °rg¢tsel sinizm,
azal mase, °rg¢tsel a dnael deetnsii zIb w k u nanhagkélsaé bgiirblii kh
-al éxanl ar én °rge¢tsel sessizlik davraneékeée g°s
t¢e¢kenmi kl i k davranéexkl aré incelenmiktir. Bu do]j
°rg(;tsel sessi zleitkkidavrven aoé bg mar ivred @kige¢t sel S €
ili kkide t¢gkenmi Kkl i k sendromunun aracél ék rol ¢
1. Kavramsal ter -eve
Sessizlik, insanl arén sahip olduju bilgi, birik
démktarmamasé olarak ifade edilmektedir (Dilek
bilin-11i, kasent dreée v eo laanm a-kadi efikcaenl | danrnéenk t%er gveet 0 - i r
i lgi | gor ¢ K, fislkeitd éevel dgparmest gigeaie skassi z1 i Kk
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t an
kar
t an

ml anmaktadér (Mor ¥i g g ns evle- aMei 8l sl ai mkéennk, ° r2g0;0t0 ) i
elPagtéjse l a-édansofom@maraa z k aerdkeén g°sterdi]j
ml anmaktadér ( He nr )k Sessizlik bilerek deyy bilmeyerek 2 0 0 6 :
-al kbl ardya getimesy e y a U z a k-l aal kétkéar netadsrie | ®@rkd sn® zar ar ve
vey i yimesi gibd dlumiu eetmlumsuz tepkilere neden olabilmektédiiar bal €éoj | u, 20
9).¥r g¢t sel ad es&wdand ilagiyktifleriyleveyai ni s i y at iolabilnecktédir. d € Kk € nd a
¢tal exanl arén sessiz kal malaré, bilin- déké bast
bastéréel mék sessizlik Kekl i nrdéel m@&rkt asyeas s-i &R m&kk t
olmadan- al ékanén %rdgt nii -neraikB iam dd rrmdmoeaedd dn | gi ye s &
ancakbi | i n - déeke ol ar ak saklangrisz s ket makt adéarl €k 8n é
eyl eminde bul unmars é uhraulmlnad ek aorlkuénmhsaukzmab ii ht i mal i n
dur

QO DO DX D

ol masé r umu nsdear ghiilleidni-jlii toelpakriB ko li &krialh cealegen agléén
bireye r yen dejiktirmekgedi ddaBdykei yllrie Wa$
i Klmeye g°re y°n dejiralégempsn2hrggti rBalrlrmdnéddran mi
bastéréel amsbiebbkzleiykteeni s g era-l eekklaenkatni rilda yj b e ttnaek, d i
edememe gi bi olumsuzl ukl ar |l a kedadiedSmita,k008:s € i ht i
571-572).

¥rge¢tsel sessizIlik | i-telréakmal¢ari dha &-laadlnalk gerd mademsi skic
sessizlik, kor unma amaydréearsaeasisgddski zvek °kgkl
incelenmektedi{ k ehi t o] 120 1We BOhi.r  Kabulal @kialn@ink Bsgg it 2|
Keyin dejikmeyece]i i nancéyla wvar olan dur umu
durumda -al ékanl ar ; hi-bir konuda itiraz et me me
-ok f aznmaak kiosntuekmemekt e ve durumu dejiktirmeye

bulunmamakt adédkodomuks a@&m!|l edaxamhdywda e Onpkeofrewckerka ke n i )
bir Keyi dekektidpeengeered sahispeseol dukklaa rmeankdtaand €

Korunma( sav unma) ama- | & skeosnsui kznhai kkttaen i-soek -saul senkaaynél at
¢tal ékanhangih bir durumdaki korkul aréndan kendi
savunma amal € kasét | & o lBaur ake sssuiszmaikkt atd g&iglel ilgite - al € K

her hangi bir konuda fikir beyan ettiklerinde b
i nanmakta ve bunun sonucunda ¢stlerinin duymak
tutabilmektedirler¥ r g ¢t s e | sessi zllangint dy grear-ébnl aé ksheasrsair z& ni

°rge¢t v-eylaé daoflaaraé ama-1 €& ol Galakkasnilsarl lair eidee!l m
°rg¢te fayda sajl amakawatei di J Eopsembkrgaimbhbamphkamd:
(¥zt ¢rk-l0).eandakam®l arén °rgetleriyle i1 gildi fikir
engel ol abil ecek dijer bir ifade ile °rg¢tsel

biri de mobbingdir.

Kkyerikod®jp&i taciz ol arak da adlandeéreéel an mobb
ki ki taraféndan esas olarak bir bireye dojru
ekllnde t anéml anmakt begingann (1996e1p5h mobbingkal 8 MO n & ,1 2 0)
birde fazla kikinin bir araya gelerek bakka
0z konusu ki kiye kar ké ceploenzdl®l wetLaymana s € 0 K ek
(190 vyapteéeklaré -alékmabhaéeaml daymasanyhkhpel am@ménd Ks & ¢
davranéekeéen nitelikl| ethenf @azht ayat kiwleé rdeonfy aloii K ielcanrk
psi kol oj idla s oorcied leaaméd K tld)Ay ¢ eeat bi k, da®ta4néekeén m
nitelendirimesindebdl avr anékén naseéel, ne kKekilde ortaya -
kal ma s¢resi de mobbingin ikyerin K i dijer ol
neden ol maktadér (Leymann, 1994.: 8). rBu dojri
davkaml@ingkapsaménda dejerlendirile | mesi i -in,
en az 6 ay boyunca devam et mesi, hedefe y°neld]
etmede zorl anéyor ol masé ger ek#¥rekdgtelda rrd e( Kma bchiior
astén ¢(steéegne veya ¢stén asténa uyguladeéejé dike
i-erisinde ayné pozisyonda -al éxkxanl ar araseéenda

n S X

de
16
bi
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(¥zt¢rk ve Cevher, 201 Gasitahd ak mblabkkng pdakoaoé¢k
maj duru su-1lu -bakkEdasat a ke r dla aed kolkubni Yeyamerunha istifai K

ol arak °rge¢tlerde farkl e akamal ardan ge-ti]Jini
264) . Literaltgumrdael yrapae& |l iammyeri nde zorbal ek, kot ¢
ve duygusal taciz olarak da nitelendirilen mot
neden ol duju ve aralarénda pozitif yo°nl ¢ bir i
¥z c a0y El -2014v dKkaygén?20tie WKEgaryevikahi , 201 4; ¢ a\
Erdiren-elebi ve kendojdu, 2016; ¥zt¢ ¢, rk ve Cevh
2016; Dakceée ve) CBmaldojjrw] t a04a8-eaebhpedcakenckekKklIl
geliktirilmiktir:

Ha: ¥rge¢tsel sessizlik ile mobbing arasénda poz
il kki varder .

¥rge¢t sel sessizlik davranékéna neden ol abilece
kavram daklti¢gkk eknbny k am@mder i k sendr omu, il k ol ar ak
arasénda g°r¢len yorgunl uk, hayal kérékléjé Ve
i-in Freudenberger (1974) taraf €e8)amraf Eagdanat
gel i ktiril mikti frreufeklergetdD,74200% keBt) Kl i k sendro
ol manén bir sonucu olarak bireyin i- kaynaklar
tatminsizlik i-eren bir dSwrrunevollar a2ko@B2)Nn ndl)a mavk
ise t¢g¢kenmikli k sendromunu sosyal bir probl em
insanl arén ger-ek deneyimler:i yansétmasé neden
ol maya bakl améxktéénrda, But (;ak-eérdnainKIbll«éled edr omu i K O
ve kikilerarasé stres kaynaklaréna karké uzun d
Gol dber g, 1998: 64) . Bakka bir i fadeyl e, bire)
duya sézl akmal aré, duygusal y°nden kendilerini tg¢
duygul arénén azalmasé durumunu t¢sgkenmikli k sen

464).Bu bajlamda ik yakaménda t¢ ¢kenmbkrkbEek| dama am
ki Ki sel bakar é hi ssinde azal ma ol ar ak é - Keki
Gol dber g, 1998: 6 4,; Masl ach vd. , 2008: 89) . Du
duygusal ve sezgisel o | a eitarkwe Magldcte 1988e 207; Brock,ar a k t
2009: 58; Yéldeeém vPuKaestkil|l arRmap:tskenmi kIl ifji
belirtmekte Ve bireyin duygusal vV e fiziksel
Duyarsézl akma; krikkéi nhiins sheaktk gliardéunyagukdar én azal n
2005 96 ; Bruce, 20009:; 58) . tal eékanl arén hi zme:
k¢-¢ltegceg s°zler sarf etmesi OdumurBPaygusal atyglee
yawrmay ki ki, kendi ni dijer insanlarén sorunl arén
2010: 124) . Ki ki sel bakarénén azal ma boyutu is
yetersiz olarak g°r mesi ol arak 4)anéemikreemi kIMak
duygusal -%kent ¢, I Ky areilnek mean K & en eng ahtaiyfet t umntden
bakaréséezl ék duygusu akamal aréndan ol ukan stres
eksi klifji, yorgunlukji dhygluenl ndkery naBuhwueaan i bk
i Kl etmeye karkeée dadweyarn s d zlltauxtradmt eadi rol abbuyar sézl a
kayéetsezl ék, m¢kKterilerden duygusal ol ar ak k c
ihtiya-I|laréna uyalm éxzeajal aknat éy ebiime kegkil de kur a
Tékenmi kl i Jin son akamasé ise kikinin arték ik
yeterince iyl yapmasé Kkonusundaki géevenin azal
-aresi zIluiykh aduywdwd arénén arték faydaseéez ol duju
VonGlinow, 2010: 115116).Bu davr anéxkl ar | iterat¢,¢rde yapeéel an
nedeni olarak da g°r¢l ebil mektedir (Kalay vd.,
¥zt ¢rk ¢iftci vd., 2015; ¢oban ve Sarékaya, 201
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ve t¢kenmikli k davranékl arénén °rge¢tsel sessizl
Bu -al ékmal amtieégrnmaacakdt [ € rk ehkiipl odtee zgleelriik ta kraijl enti
Hx ¥rg¢tsel sessizlik ile t¢gkenmikli k arasénda
ili kki vardeéer.

Hx¥rg¢tsel sessizlik il e mobbing araséndaki il
Kl er i s¢rlkeéeendbj popteusunda bu -al ékmanén amac
davranékeé ile mobbing ve t¢kenmikli k algeéel ar é
sessizlik ile mobbing araséndaki il i kkide t ¢k
noktada |iterat¢rde °rgeé¢tsel sessizlik ile mobb
ilikki sénérl é& sayéda -al exkmaya ( Taakt évrdma,k t2a0d1€3r).
2. Y°ntem

Ni cel arakt ér ma yyadpnétleamid ék &p sn€@mé n-daal e k ma TKGEM®G
-al egarliramde uyrgauktaenrmeak tl€apsaménda - al exkanl ar ér
edebi | Med(1996)t amar af éndan geliktirilen LIPT (Leyme
Terror) anket ve Ei nar sen vd. (19 9 &Mggative aActiénn @uastionngire | i Kt i r i

anketinden faydal anélarak olukturulan ¥zl er vd

°]l -ejinden yarasleasélziné kt @rc.zeyi git $él- mpk amaceé
ile Briensfieldj(O20aabfFéamal yambktyajf Hul aeéeélZahak
taraf éndan - oll aasnelsasrli &n i k davraneéexl!| aréna i i Kk
Téekenmi kIl i k al géséné °1 - mek aémadceerny kgped Mab kb ac hTy e
uyarl anan, ggeereirllidliikk veal @&kmasé Ergin (1992)
Tekenmi kKl i k ¥ - Afjiagat Eumdaeael m&@kteai. ol arak se-|
i Kl etmede topl am 6825 aki®°rine-kdleémnemayk®tnatdeémi.y | ko l-a
edil en veriler dojrultusunda 4 0 8 Bua vkelar anket
dojrultusunda °rneklemin ana k¢tl eyi t emsi | et
(Cokkun vd., 20183: aln®d1)a.n ARrlaktkdremaedd IkKKkin ge- e
sonu-laré Tablo 16de yer al maktadeéer.
Mobbin ¥rg(.’tST'kenmi
g Sessizlik ¢
KMO ve Barlett 0,924 0,909 0,864
Uygunluk Testi (p <0,001) (p <0,001) (p <0,001)
F':aakkttoorr SYaakél< 30Kfade 28Kfad{ 22Kfad
_ y €3 67,205 60,739 64,178
A-éklanan )
G¢egvenirlik
(Cronbach's Alpha) 0,955 0,944 0,903
Tablo7.Ar akt ér ma ¥I| -eklerine KIlIikkin Anal iz S
Arakt ér madal kel llrdmaériéacad- éf akt °r anal i zi ve g¢ve
di kkat e ;armelmddiefgEenda, 924) , °rge¢tsel sessizlik
°l - eklgeriemilm | i k| arliemiin sl¢iritdd eeant yyvagpeéul aal duj u ve
y¢ksek d¢gzeyde gé¢venilir olduju (0,60>U>0,80) t
1120
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Deji kkenl er X S.S. (1) (2) (3)
Mobbing (1) 2,65 0,77 1

¥rge¢tsel Ses 2,78 0,73 (37 1
Téekenmi kI kK 2,84 0,65 ,672%* ,566** 1
Notlar: (i) n=408, (ii)**p<.001, *p<.05.

Tablo2.Dej i kkenlere Ait Ortalama, Standart Sapma
Araktérma dejikkenlerine ait taaEémkagykEaéeémsmabl
algel arengdasS=0Drotr.ge2t, Bebssi zI|l i k d¢zeyl ervenin (Or
t ¢ kenmigkdéeinirk (Ort.=2,84; S.S=065 orta d¢zeyde ol duju ifad
Ayréca arakteérma dejkeakehbdeyomeamndli kXi nspea+lsa
mobbi ng veessi?likag ¢atsseniideEeglze ey de ve (@787 x0,001),y° nl ¢
mobbing veat a&yesnkdsaekkl idke, zeyx@e 00LFOpPpO6ZR2IiI Pp yonl ¢
bakeéemda anlamlé bulrakél mEkt él dup yetsskoeanunei tkg g tks e |
aragnda orta d¢gky@el) rFpdzi5t6i6f, w°nl ¢ ve istatist)]
ol duju tespirakedr mami hipotezl eri kapsaménda mob
sessizI|lik araséndaki éell ixe&ksgdiezlii kv ea rrmaoshén dnagk ii liel
aracallgkmegel eyebi |l mek przege ainBRROBESR (HAyRS,

2012 ekl entisi kullanéel arakktégmaswpwoarawcal Eki ey &
a ma c Bayoh we Kenny (1986)ar af éndan il er i s¢r ¢l enved akamal
aracé dejikken araseéendagk-i kiolkiuklkuinl egre)r -keukllIleakniépl ny
tespit edi |l melidir. Bunun yanébisréelriakt earmacde ldee ]
ol d ujregresyan modelinima n | a nakgelmesiveya etk si ni nadgegmeeit Ki ni n
ol dujunun ©bir gostHalyg:esicIZiOrO8(:Pr8€8&Oc)herAruaa:é et ki
edebi | meokelTiesitm k ulSbbalméstinm& skokkat.sayésé 1lvg9606dan
anl aml éeéysa araoadnevkinanl apbEacbal 692 edil ebilir
et ki sini i "ec@0 efmakeokl-eme (bootstrap) °rnekl e mi
ul akél amablbdIdgubanul muktur .

Ba]_ém Ba]_ém R2 B Std. t D %95 GA

Deji ki Deji K Hata Alt | st

T ¢ kenm Mobbing 0,4521| 0,5655| 0,0398 | 14,2095| 0,00 | 0,4873| 0,6438

éerss?znékt Mobbing | 0,5435| 0,6990| 0,0330 | 21,1517| 0,000 | 0,6340| 0,7640

¥rget Tg,kenr‘r05525 0,6174| 0,0442 | 13,9633| 0,000 | 0,5304| 0,7043

Sessizlik Mobbing ' 0,1444| 0,0595 | 2,4284 | 0,0156| 0,0275| 0,2613

Tablo3Regresyon Analizi Sonu-1ar é

Regresyon mal i z i sonu-1 ar éklianyédé ndnojbibr hegn nal dmj én

deji kken ol antamB ¢(lkiemm méi exdiiljde yaoasrealkhld&fd e] et dpi 2 1
(F=201,9093; p8,000).Benzer a ekl bdecé mrmehbikrkeinn o9 rag¢t s el s
deji kdnamB nbii r kKekil de yardhdage] e eF&BR2B56dni mi
p=0,000).Sona k amaed g kenmi k| i Meye kkmehbeng birlikte mod
bu deji kkentsessizikppz efrrignsdteskeil e ttlkgikeinmi Rt e kernwmi kmo b |
°© r g ¢stessesli z | i k vadreyjainkskéennéimn-i#hk b5 a2 8 § € n(FR2P29%52; edi | mi K
p=0,000). T ¢ k e n md ]l ii kk e ni model emothdhinlgi redielrdicftisede
czerindefks 6980 ka rs 0,1446 e d¢e¢kmekt egikren i i ikkk & ni

regresyon modeling a hi | e d%054d3®EhiRirdde 52 3 Gex ¢ ° gegresyome kt e v e
model inin a-eéekl ary&ealm jkd i &r tdned k tkekdeldendiktene gr e sy or
sonramobbinginet ki si nin azalamaaenl €€ epbaéneénkrimabang maseé (p
ile °rge¢tsel sessi zI|l i k araasaécnéd agkki (irloilk¢knied es ath¢i kp
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ol dujunu g°stermektedir. Bul unan aracél ek etki
Sobel testi yapél mékt ér 9,968d,0b6d | aarnaakl ihze s aspol hauncnuénk
z dejeri i mdani ani B sé Brdba&k €he<jOi, O ni n s°zkonus.t
ne kadar et kil o Itdoupjl uanmu, n dboejlriurdl @aenm oveds échainli-a&ynlvéee eb
etkileriboanilsamlapl gjc&en eart®lspjiéd ccajiemliarntii r. Ar .
olant opl am, dojrudan Vabdol dplte geki atep&thder .

Toplam | Doj ru| Dol a Boztsﬁr_? Ar acé

Etki Etki Etki rat el r,r ¢

BoLLCI -BoULCI
MobbingVY¥r gg¢t| 06990 0,6174 0,0817 0,01480,1525 Késm

Tablo4:Topl am, Dojrudan ve Dol ayl é Etki Dej e

Regresyon modelinde araceée (t ¢k aidiktemodeiedalii ve bafj é
edi | dtoplamnetkiainaz al mnaéé et kiimipmtVambhé&tader . Topl
dojred&mnin araséndaki fark (0,.08Bo/gt sdtorlaapy | gg¢ Ve
aral éeje incebehai i nde, al t séher thd jmaardi€rf iémé n é
g%°r ¢l mektediy .o Bkanayh@ajcréd lettikdani n anl aml é& ol duj u,
destekl endiji ve °%rge¢tsel sessizIlik ile mobbin
rol ¢ ol duju tespit edijHmekkhi motaxz |ée maddhaestl ekliers
Sonu -
¢tal ékanl aréen °rge¢tsel sessizIli k davranéxkeée ile r
i ncel enmesi ve °rge¢tsel sessizIlik ile mobbing
tespit edil mesine y°nel iMObelhbaajalké yiakpléd tame Ibeur iamr a
anket y°ntemiyle el de edilen veriler czerinde
-al ékxanlarén °rg¢tsel sessizIli k davranéxké il e n
ve istatistimk&d8ebia-éedarkianbbhduju tespit edi | mi
kat késé olarak de¢gkegnegl en, °rge¢tsel sessizI|lik i
aracélek rol¢ olduju tespit edil mi kdecebeliri Ancak b
bir sekt®°rg¢n di kkat e al endeéej é Ve dol ayéséeyl a
°rnekl eml erde -al exkéelar ak genell ektir me gécCé
bulundurul mal éder Ayréca bu -andédkwmada¢s,Rengmi sle
dejikkenlerinin incelenirken alt boyutl arénén i
bu dejikkenlere ilikkin alt boyutlarénda dikkat
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Eri kkin ¢aj da TRAdeagmatdid Maltbimbhsgom Olgusus t i k

ATKLLA CAN, G} VEN SADK SUNAM

SEL¢UK ! NKVERSKTESK TI P FAK! LT EsSlcarGac@yaS0.@BRRAHKSK KLKNKJK

¥zekKonjenital akcijer anomal il eri nadir gor ¢l e
yenidojan d°neminde, y o | a-téjé solunum séként
yéllarca sessi z kal ép e rKistikk ddenomato&d] a kadar ul
mal f or masyonadirbimk ge] eki msel anomal i si ol makl a b
g°r ¢l en konjenitalOtakciij-ery alkeemydan iledlkkre k hasta s
akcijer enfeksiyonlaré nedeni ile klinijimize
kistik akcijer h a s edddi. @atdoji sorudue igei kistik | e oper e
adenomatoi d mal formasyon ol arak rapor edil di. (
tané alan ve videotorakoskopi k | obekt omi il e t
mal f ormasyon ol gusunu, nadir g°r ¢l mesi nedeni i
Anahtar  Kelimeler: er i kki n, konjenital adenomatoi d
videotorakoskopi

GKRKK

Bronkiyol benzeri hava Dboklukl arénén prolifera

adenomatoid malformasyonu (KKAM) QoKKkhMkKe-a nadir
il kki L il k -alekmalar 1949 yélénda Ch'in ve

olgu bildirilmiktir (2). EmBri hafopskndal prDRKsS

yol |l aréndaki mat ¢r asweonl ekskhkdungda ideni kil etmel
Lezyonl ar genellikle tek tarafl é ( %55) v e bi
duvarl arénda kartil aj bul unmayép, i - yé¢zeyleri
Genel l ikl e yeni dej an ad©°nbeumi ddeun anadiren er i
edilebil mektedir. Genell i kle tekrarlayan akci ]
ve bronkektazi ile karéxteéerélabil mektedir. Ol g

bronkektmgne gfalking ol an aerciakk ipradeo | sogn kd esroencuec un

KKAM ol masé nedeni il e sunuyoruz.

OoLGU

33 yakénda erkek hast a. ¥kse¢r ¢k, bal gam -eéekar |

bakvurdu. Anamnezindeébudevikamyettejininvbi dkhpt K

beyan etti. Fizi k muayenede her i ki akcijerin s
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yer yer ince raller duyuldu. Posteroanterior ak
ediimesic, zeri ne toraks c¢ct -ekil mesi karar é al éndé.
|l obda medi astene komku al a(nkdeak isla ki guset a2d)ar & nk e k i

tané ol arak bronkektazi dekengghdol aaadék ésélk Kka
Semptomati k ol masé nedeni il e cerrahi kar ar e ¢
yapél de. Lobekt omi materyalinin postoperatif

malformasyon olarak rapor edildi.

SONU¢

18 yakémdanyesomkinlikte, KKAM' én saptanmasé C
dojrulamak i-1in, pul moner sekestrasyon, bronki
hastal éklaré mutlaka ekarte edilmelidir (4) .

sekst rasyonu d¢ekegndegrecek Kekil de her hangi bi
gere¢nt el emel erde tespit edil medi . Kistik yapeéel e
grafilerde saptanmasé g¢-1lekmektedir .llerecToraks <c
g°re daha ¢(steéegn ol abil ecefi bildirilmiktir (5).
KKAM" nin kistlerinde enfeksiyonun n¢ks riski y
cerrahidir. ¥t e yandan, daha °nce de bil diri

met apl azi yemu&kwlsi khsoedehn er i nin progresif be¢yé me
adenokarsinomaya d°ng¢gkmesi ortaya -ékabilir. B
ameliyat edilmelidir.

Sonu- ol arak, her ne kadar KKAM ol € rwméyelgk nadi r g
incelemelerde tek Il ob ile séneéerl é kistik akci

mutlaka akla getirilmelidir.
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kekil8. Toraks Ct go°r¢nt ¢s ¢

kekRiTloraks Ct g°r¢nt ¢sé
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Kome¢r ¢n Al t | s él Dejerinin ¢oklu Lin
Deji kken Se-iminin ¥nemi

Adem TAKDEMKR
‘Eskikehir OsmangaMighkemnidv sl $-jnaileademi@maucbeu
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s e- 1 mi y
er almaseé ile alt ésél dejerindeki
pd rabnd nnuenm ivliea vsea beidti [kmesi yl e de sér a:c
k nabil mektedir. Model e u-ucu mad
ml i bir d e jSabik kakbbn k yapmadéej e
I degerelidsy ocknd dearh isppo nalamaesné n
i en olarak yer aldéjé model |
pl am nem dejikkenine g°re
e
0

— D=~ S
®Q S oo Q> —

S

-0 —o o ga

S5 0 Q-
pa 8o
-
<—ovsomo<o®»op @3

D DO X

QS A DDO® < TS

® S

dil mi ktinin BlUhureseédeni ni
bona g°re daha y¢ksek keésmi
u korelasyonu maskel edi ] i t
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Anahtar Kelimeler:K° mg¢, r késa analiz, alt eéesél dejer, -o0

Girik

K°m¢r ki myasal ve fiziksel ol arak heterojen ve
yanabilir bir maddedi r . K% mg¢r °czellikle gel i
kaynakl aréndan biridir ve wuzun yeéeddkaekOllla °yl e
i1 kemi z k°mgr kaynakl aréenén b¢gyéek -ojunl uju, d
nedenle ¢retilen linyitler | avvar tesislerinde
tabii tutul arak kalnt &lPengir| art ar &larha k tea kéorn.t r jor
analizler yapélmaktadeér.

K°m¢rde vyapélan Kkimyasal analizl er, késa (pr o>
K°m¢ren kalitesi, kull aném alanéné vedadéeetini
Kéesa anal i z, K°me¢r ¢n kK¢l nem, u-ucu ma d
i -ermektedir. El ement el analiz ise k°m¢grén
(Farezi ve ark., R11; Kavsek ve ark.,, 2008 Ver i | en i
cretebileceji enerjini mi ktar
2007 ; LIl orent e vV e Garci a, 20 .
iyonudamdaemiayale vammi neral bilekimine de

i si kem¢gren kalorifik dejeridir (A-ékkar

, deneysel ol arak kalorimetreyl eaehbadléi r| en
ir test cihazé ve deneyimli bir uzman gere
aboratuvar feréenée ve k¢l ferenée yeterlid
oratuvar tekni sy enYinaz eerak.f 20104 -aenk kkaurl | vaen €é$ iabri il K
8 ; Kavsek ve ark., 2018) . Benzer kekil de, k
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pahal é enstr¢ment al analiz°rler ve olduk-a den
2018).
Nem,
°nced
belir

| veée uamalui amadar i , ASTM st
belirl enmik zaman ar al ék

K ¢ a
en I
l enmektedir. Aj ér |l ék kayéepl ar, nem Kkeé
di
an

g

da
r é

5 =

n
a
t aki

r. Bu ¢- miktarén topl nmasé ve 1006den
alizlerle kéyasl andej da, el ementel ve

erektirdijinden, I i sgrdealdiahai basi kil
el ement el anal iz dejerl eri 'l anél ar ak ger ek
ejerlerini tahmin eden bir-o ve kyapdady neiemi r ey
e bul anéek - & kkaornsbaimaa ssyiosntuenml e(rANFHInGhidakaul | anan
er i tekni kler geliktirilmiktir (Parikh ve ar/l
kaya, 2009; Mesroghli ve ark., 2009;eé | ma z v e; Faeezi ke.ark., 2DX1KriShnaiah

ark.,2 012 ; Ak kaya, 2013; Chel gani ve Makar emi,
m et mekt edi (Behnamfard ve Al aei, 2017 ; A

——
X __

r
G¢le- ve G¢gl bandeéel ar 2018) .
dejerinin daha lucuz -ye°rntkdnmlrdrnio lkaun | kaénsaa adakr
tahmininde kull anélan modeller verilerin el
€ olarak farklelék g°sterebilir. Bu -al éxk
e birinciaj ér ortam si kKll8ornluOndmm ¢tr@emii 2 ek ®° m¢r ¢ n I
kl erivyl e, u ¢retime ait alt asél dej er |
i nin edi | mesi ama-|l anméxktéer . Mo d e
e ar Ki korelasyonl ar tespit edil mi
i nél mékt er .

O N <

Q —m oo

=0 OFr <
— 00 QD

o —

esisin

—

< a3z
°m o !
= e M ¢)
o x— -
3@
D
-

QD —~
Wmm

MalzemeveY° nt e m

Bu -al eékmada, Mani sa Somadéda bulunan Derek®y |
cretlid+«€in0 mm temiar ikicenypal véayp késa analiz (ke¢l,
nem ve sabit karbon) ve alt eéseél dejeri- veriler
18+10 mm temiz k°m¢gre ait toplam 356 tikeedr i bu -
dejerl endiril mesi, model | erin ol ukturul mase Y
Statgraphics Centurion XV ve Minitab 16.0 progr

¢oklu Lineer Regresyon

Coklu Iineer regresyon, foajkesmy®an ud @]l iak kakn | déraij ré
et mede kullanélan ve bu ilikki i -in matemati ks
bajémséez dejikkenler k°m¢greéegn késa analiz i-eri
kar bon) k blalf #mé leardeelf,i kken ol an al't ésel dej er
hedefl enmi ktir. ¢oklu | ineer regresyonun genel
ark., 2001):

Y=zap+aXit €6é Xy a (1)

Bur ada; Y, b a] @Xmoéed ed ejei kyeerr, aX an psagd kEints éwze d¥qdy ik
tahmin eden bajémseéez dejiikkeml ekr¢i-n, kr ekgarreesl yeorn i
belirlenmektedir (Montgomery ve ark., 2001).
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Bulgular
¢al ékmada kull anél perkiésaerbahkbhbirizneeceaaltt agééel ode
adet ¢retim verisinin istatistiksel dajeéeléem °ze
hari - dijer t¢gm i -eriklerin standart -arpeéekl ek
gereken2 il e +2 aral éjénda dejildir yani bu deji kk
Tablol.Késa analiz ve alt kalorifik dejerlerinin
Ko | U- uq Sabit |Toplam| Alté s
Kstatistiks (0/5 madde| karbon | Nem dag er
(%) (%) (%) | (kcallkg)
Sayé 356 356 356 356 356
Ortalama 10,47 | 35,29 | 37,23 | 17,00 | 4879,76
Standat sapma 1,64 1,97 2,64 1,20 | 195,33
Varyasyon K 1566 | 5,60 7,09 7,09 4,00
Minimum 5,99 3,80 29,52 | 14,39 | 4101,0
Maksmum 16,24 | 40,84 | 69,54 | 21,33 | 5317,0
Ar al ek 10,24 | 37,04 | 40,01 6,94 | 1216,0
Stnd.- ar pékl | 398 | -87,74| 37,09 1,04 -5,57
Sthdbasékl eék| 360 | 70067 240,46 | -0,33 | 4,374
Al t éseéel dejer ile késa analiz dejerleri ar as
yapél mékteér. Sonu-1lar tablo halinde Tabl o 206de
Tablo2Késa analiz ile altdégpliwokeni ki deej eat asémdakihel
K¢l |[U-ucu Sabit karbon ToplamNem| Al t €& s
-0,0990* -0,5804 0,0731 -0,7743
K¢l (356)** (356) (356) (356)
0,0621*** 0,0000 0,1685 0,0000
U- ucu -0,0990 -0,6178 -0,1512 0,0937
madde (356) (356) (356) (356)
0,0621 0,0000 0,0042 0,0774
Sabit -0,5804 -0,6178 -0,3886 0,6944
karbon (356) (356) (356) (356)
0,0000 0,0000 0,0000 0,0000
Toplam 0,0731 -0,1512 -0,3886 -0,6217
nem (356) (356) (356) (356)
0,1685 0,0042 0,0000 0,0000
Alte s & [L-0.7743 0,0937 0,6944 -0,6217
def er (356) (356) (356) (356)
0,0000 0,0774 0,0000 0,0000
* o Korelasyon kats&yedéejertft: (¥rnek boyutu),
Tabl o 2, her bir dejikken -1ifti araseéndaki kor
Kor el asyonl kialtes atyle laarraél éf éndadér ve dejikkenler
°]l -mektedir Parant ez i -ni nkdaeksia y3568 siayiens & uhl dra nb
gestermektedir. Her bir kol ondaki - éncg saye
°nemini pdef§teréeenni ver mpldepditerD, 0%8beg¢kenyl
i stati sti ksself eorl aorl arka y’ame nkloir el asyonl aré belirtm
0. 050tedekerbkrine sahiptir:
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K¢l ve Sabit karbon, K¢l ve AlI't ésél dejer, U- L
Sabit karbon ve Nem, rSalNiem karBhon s éhAl dedeel C
Alt éseéel dejeri ile en y¢ksek. kD42 dsjyomi kialt s aly
ol duju ve bu korelasyonun ters olduju g°r¢l me
d¢e¢kegrmektedir.i Aetapi sabetéekalrbdaejeri artéer makt
pozitif korelasyon olup korelasyon katsayésé 0.
araséndaki Iline [ ilidi deker ehasgyamiipmpmaiesaEy As
dej eri ¢ &l maktader U-ucu madde
dijer ¢- i [ i ne °re daha az ol duju
K¢l
i ge__
° o Sabit karbon ° o
Toplam nem
’ =oNs___
. Alt eéesel d
e

k e IQIAIl t ésekedaejaenmaliilz dejerl eri araséndaki k
¢oklu Lineer Regresyon Modelleri ve Modell erin
Tablo 2 ve kekil 16de g°re¢ldejeée gibi cretilen
dejerine, k s a anal i z dejerl erinin et ki si f a
a-éklayabilecek késa analiz dejivekéemiempgazdaede
veya dejikkenl erin belirl enip model e dahi | edi
yapél maktader (Thompson, 1978; Al par , 200 3; Kay
Dejikken se-imi; il eriye dojru, gerdyexkdadlilrde ve
yapél abil mektedir (Al par, 200 3; Kayaal p, 2015)
ayné sonu- bul unmuxktur . Bu nedenl e, model e kés
da t¢emegnegn il ave edil mesi maméawt €éar éBéanl aepari adpi
adet model ve bu modell ere ait istatistiksel de
model | er i -in, késa analiz i-eriklerinin -oklu
durumunda,hemodel i n deji kkenlerinin regresyon katsay
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ve dijer model par trel eri sunul muktur . Bu m
grafikleri i se kekil 2, kekil 3, kekil 4 ve Kkek
Tablo3.Késa analiz i-eriklerinin -oklu |Iineer regresyo
dejikenlerin regresyon katsayeélaré ve modellerin Kk
Model Deji kkenin regr ¢ Modelin
sabiti K¢l | Toplam |  Sabit U - u c| Korelasyon F p
(X2) nem Karbon | Madde | kat sa  dej (dej ¢
(X2) (Xs) (X4) (R)

Model 1| 5845.24| -0.77 -- - - 0.773 530 | 0.000

Model2 | 6592.70 - -0.62 - - 0.621 223 | 0.000

Model3 | 2967.98 - -- 0.69 -- 0.694 329 | 0.000

Model 4| 4552.92 - -- - 0.094 0.094 3.14 | 0.077

Model 5| 5782.90| -0.77 -- - 0.017 0.774 265 | 0.000

Model 6| 6451.30| -0.56 -- 0.37 -- 0.831 393 | 0.000

Model 7| 7358.71| -0.73 -0.57 - - 0.959 2045 | 0.000

Model 8| 6965.89| -0.68 -0.54 0.089 - 0.962 1444 | 0.000
Mo d el 1, 2, 3 ve 4 késa analiz i-eriklerinin &
edilen modell erdir. Dejikkenler model de teker t
Model 1: Y=5845.2402.19% (r=0.773)
Model 2: Y=6592.7100.74% (r=0.621)
Model 3: Y=2967.98+51.35X (r=0.694)
Model 4: Y=4552.92+9.26X (r=0.094)
Gor¢ldegl ¢ gibi, 4 model arasénda kgl iFeriji d
dejerine sahiptir vV e kK° mg¢r al t ésél dejerir
a- &kalba | mektedir. Modell erde sadece toplam nem
bul unmal aré halinde, al t ésel dej er varyanseéenc
a-éklanabil mektedir. U-ucu maddeodeliskerelaspok b ak & n a

kat salye@eoq4 ol arak bulunmuxktur ve bu wvaryans
getirebilmektedir.

Mo d el 1 ve 2 ile tahmin edilen ve ger-ek alt &:
4 i-in kekil Blotge asukulemuktncrel endi jinde de alt
deji kkenin k¢l i -eriji ol duju g°r¢l mektedir.

U-ucu madde i-erijinin, k¢l i -eriJi ile birlik
mo d el dejerl endirmemoucalid euimeu bmkédeefgépndamken
sonucu dejiktirmemicktir. Bu durum kekil 16deki
ait grafiklerden de anl akél maktadér. U-ucu mad
az et kil eididii] itnedsepni,t deidf er ol ukturul an modell er
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Ger - ek alt éesel d Ger-ek alt ésel de
kelkBiModel 3 ve Model 4 ile tahmin edilen ve ger
Alt ésel dejeri czerine en fazla etkisi ol an Kk
Mo d e | 606nén korel awyvorbuk antosdeeyés eal. 8&3sledldide] er
%69. 06 O0séné a-éklayabil mektedir Tahmin edile
kekil 406te g°r¢l mektedir Sabit karbon ve topl
korel asyom9Ratod ayake bl unmuxktur Ancak bu mode!
Model 60dan daha iyi dejildir
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Ger-ek alt eésel de Ger-ek alt éseél de]
kekiModel 5 ve Model 6 ile tahmin edilen ve ger
Keil -eriji ile toplam nemin ikild@ ol arak yer ald
ilave edil dijJi Mo d e | 86de dijer t¢gm modell erder
56t eki t aghemi-re ke ddielfeer gr af i.Buluean bumideler: anl ak €1 ma k
Model 7: Y=7358.7187.24%-92.06% (R=0.959)
Model 8: Y=6965.8981.35X-87.03%+6.59%; (R=0.962)
Gor¢ldeg] ¢ gibi alt eéeseéel varyans dejikiminin %9
a-éklanabilirken, bounude jdak kielnhee e edialbdit] ikaMdd
a-éklayabil mektedir
© Model 7 ° Model 8
« 5400 - » 5400
5200 ® 5200
5000 5000
® 4800 4800
';4600 '24600
'S 4400 'E 4400 /
< 4200 < 4200 P
© as ik
F 4000 C 4000
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Ger -ek alt éseéel de Ger -ek alt éseéel de
kekiModel 7 ve Model 8 ile tahmin edilen ve ger
okl u Lineer Regr®eyomrkBPanliSleeml @ninn&ea e mi
Alt esel deji kkeni tahmin etmede -oklu |Iineer
se-i mi, yukaréeda dejinildifiji gi bi ; ileriye do]j
hepsi uygulanmék veabonéeySaonhembewviemnmhepoil uge er
model |l erin Model 7 ve Model 8 ol dujunu dojrul an
Sabit karbon dejikkenin, alt eéesel dej eri il e Kk
ol duju Tablo 2d6deki kor elabsiyto nk a&rabbd musnu ntdeak g aj¢i
yer al déjée Model 36¢n korelasyon katsayésé 0.6
sahip ke¢lr=0efT1&)keinlie(birlikte yer aldeéekl aré Mo
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ol maktadeér. Aymegenbusabatvéamarbon ve toplam ner
korelasyon katsayésé O0.792 bulunmuktur. Al t €
korelasyona sahip toplam nem={0 . 6 2 2) ile ke¢glegn dejikkenlerivyl
korelasyork at sayésé ise 0.959 bulunmuktur (Tablo 3).
Al't ésel dejer ile en y¢ksek korelasyona sahip
kat sayéséneéen, Mo d el 76den daha y¢ksek ol maseé
korelasyon katsaxeéldaurréumédna bdej i kenl er araséndak
ol madéje belirtilmektedir (lnver ve Gamgam, 19
korelasyona sahip 1iKki dejikkenin ¢-¢nceég bir de
kaynaklam b i | mekt edi r (I nvB8er ber dcGjalmg,am20 AD)9.6; B°yl e
varl ej é, k &€ s mi korel asyon kat sayéséeneéen hesap
korelasyon katsayéseé; dijer deji kkenl er sabi tk
bajémséz dej]i kkdrelrarlimm ke todiagiarkdgrespit et meye o
Gamgam, 1996; Serper, 1996; Berberojlu, 2002).
Dejikkenler araséndaki basit korelasyon katsay
hesap edilebilmektedir (Kayaalp ve ark., 2015;Beyjerl u, 2002) . K¢l deji kken
dejer ile sabit karbon ve toplam nem dejikkenl e
260deki korelasyon katsayeélaré kullanél arak bul v
Toplam nem ile alt ésél:dejer araséndaki keé&smi

z 8 8 2 8
l g - 5 = 5 ™ wv
Sabit karbon ile alt ésel dejer araséendaki k & sn
| . 8 . 82 : @ XU
Gore¢ldel ¢ gibi, k ¢ | i -eriji sabitken, alt éseé
esél dejer ile sabit karbon araséndaki késmeée ko
nemin ol duju Model 78m,i nk klorwved assayboint kkaa rsbaoyréusré ny
korelasyon katsayéséndan neden b¢yeék ol dujunu
araséndaki kesmi-Ok®9%8) askonekadFraophdEd@t galy& s ks
16e daha yAmykrééncdagr )al t é€sé dejer ile sabit kar b
(0.475), bu iki dejikken araséndaki korelasyon
ile alt eéeseél dej er ald.a&*EM)d,a kk o rkeelami®.g2&rdahée d tass ayyoang
b¢yek ol duju geré¢l mektedir. Bu durum i ki dej i kKl
sabit karbon) taraféndan maskel enmesi durumund e
Yukar éda a-éekl anan nedenl kenledreiaveteo sabitykarhonuk ¢ | Ve
ekl endi i Mo d el 8 6 RnO . 96r2e)| aMydal k@adGrsiaryékér 1 as
(R=0.959) biraz fazla -ékabilmiktir.
Mo d e | 7 ve Model 8 iIe tahmin edilen vme ger-ek
nor mal dajéléem grafikleri kekil 606da sunul muxkt u
nor mal daj el éma uyum g°stermektedir Her i ki m
dajélém g°stermektedir.
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nor mal dajélém grafikler:i
Sonu-1 ar
Yapéelan bu -alékma il e akajédaki -ékarémlar yarg

T Ajér ortam si-kBehQndeam teentizl Ehmegre ait k €sa
kull anéelarak yapélan korelasyon analizlerin
negati f, sabit kar bon i -eriji ile pozitif
korelasyonun -ok az ol duju bulunmuxktur.

1T Al't ésel dejerini ielme vke¢ lu,- uscaub inma dkdaer baorna,s étnod|
kat sayél arénén korel asyoh7ud,n0.8006Xvet+t0.08e g°r e
Keklinde ol duju bulunmuktur .

1 Dejikkenlerin bireysel ol arak yer al dejé n
korel asy®en0O kat saly&ms Kk dlani merdie]l i sabmtlkaborx| brthwr, u
ve toplam nem i-erifji il e tespit edilen mod

T U-ucu madde i-erijinin bireysel ya da dijer
model |l erde alitniersckd idst] atrii st it kahanl ol arak ©°ne

T Sabit karbon dejikkeni al t éseél dejer il e
ol maséna rajmen; ilave dejikken ol arak yer a
korelasyona sahiptaplm nem dej i kkenine g°re daha dg¢keék
model |l er el de edil miktir. Bunun nedeninin,
karbona g°re daha y¢ksek késmi korelasyona ¢
korelasyonumaskeldi i tespit edil miktir.

1 Eniyitahminyapan modelleg | t ésél varyans dejikkali ni n %9
ve toplam nemin bul unkEuw.wW>5i9Ki ide] ibkuk edneljii Knkc
karbonun da il ave edi | %9 2. 54voeg n@&@lkalrg-ypalsi | deenj
deji kkenRED. @6@¢&I| o( muktur

T Kel, toplan nem ve sabit karbon i -eren ¢ - d
nemin dejikken olarak kullanél déjé iKki dej i
sahip olduklaré tespit edilmiktir

Tekekke¢r
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Moda Ve Feminizm Bajlaménda ¥jJrenciler

Sel-uk | niversitesi ¥rnefj.i

Dr . ke rliNiha Ulifasthad é z

'Sel -uk !niversitesi Sanat ve HEmalguicé@®hotihad.goml t e si Moda Tasar

Selltmkversitesi S 0 s yMail:nih@ulutasba@genail.cdfn st i t ¢ s ¢, E

¥zeRi:n yeéllardér var ol an moda, i ki yéz yel gi t
Feminizm kavraménén toplumda g°r¢negr ol maséna,

ol uktur maséna °nemli kat kel ar sajl adeéej e Ve

sajlayabil ecejriekatr sialyee mewn d-aanl hrama pl anl anméxkt é
il e kadénén Czge¢r Ve eKit bir birey ol ma S
hi ssedil meyen ancak varl éjé& yadsénamayacak birl
i nanél maktadér . Gi ysi siezmmvedenoleméni amas &k ida
i i kki olup ol madéjé konusunda arakteérma planl a
Bu konu; kadéenl arén °zge¢rl ¢k hareketi ol arak bi
szerindeki kuvvetl. etkisinden -#20@8 ayé se-il mick
yél éndka | Sdlver sitesinde Alaattin Keykubat kamp ¢
°Jrenciler ol arak belirlenmicktir. Evren i-eris
°Jrenciye ul akeél méecx vV e anket uygul amasé yapeél
se-i |l mesindeki area-ri pnhnverodiat ev e® jfreemicni zm kavr
akina olduju varsayeél mék ve araktérma °rneklem
ol aydan besl enen moda, feminizmden de besl enmi
moda araséndaki il i kKki i otdupnodifjeimmeée zmandkear é
sonra modanén daha rahat, daha °9zg¢r ve daha

tal ékmada yapeélan anketle moda ve feminizm kavi
feminizm d¢gkeéencesini ail e, sosyal ortam, i nan
dejikkenlerin etkisinin olup ol madéj éna; se-il
bajén olup ol madéjé arakteéereéel mexkter. Bu arakt €
feminizmin g°r¢l meyen etkisini ortaya -ékart me
edilenbulgulaSpss 24 programé ile -°z¢mlenmik ve bul gu
veril mi ktir.

Anahtar Kelimeler:F e mi ni z m, Moda tasarémé, Giysi
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Véews Of Students Concernéng Fashéon And F
The Example Of Sel-uk University

Abstract
This studywas planned based on the hypothesis that fashion, which exists for
thousands of years, has contributed much to the visibility of the feminism concept,
which exists for such a short period of time like two centuries, in the society, and
that it will contribute in the forthcoming periods. It is believed that the fashion design
will give a sense to the invisible, even insensible, but incontrovertible unity between
the efforts of the women for being an independent and equal individual. The research
was plannedibout the effect of feminism in the selection of the clothes, and about
whether there was a relation between feminism and fashion.
This issue was preferred based on the powerful influence of the feminism notion,
which is known as a movement of independeamté¢he fashion. The universe of the
study was comprised of the female students actively studying at the Alaattin
Keykubat campus of t he20Beducatiohyedd.Throughr si ty in the
random selection method, 270 female students were readtngad tve sample, and
the survey was implemented. The objective in selecting this research universe was
the assumption that female university students are more familiar with fashion and
feminism, and the research was conducted over the sample. Feedierpewent,
fashion fed on feminism as well. When the relation between feminism and fashion
was examined in this study, it was observed that there was a relation between them,
and that fashion has been more comfortable, more independent, and more useful
after the feminism. With the survey of the study, the familiarity of fashion and
feminism was examined; additionally it was investigated whether variables such the
family, social settings, beliefs, advertisements, and wadd:s had an impact on
the notionof fashion and feminism, and lastly, whether it had a relation with the
color and cloth selection. In this study, it was aimed at revealing the invisible impact
of the feminism through the answers to the survey questions. The findings obtained
from the suvey were analyzed through SPSS 24 program, and they were presented
in tables in the findings section.
Key Words:Feminism, Fashion design, Clothes

Girick

Ge-ici gi yi m, kullanéem ve davranék bg¢tenl ¢
zamary adsénamayacak derecede kal écée bir etkisi ol
d¢e¢Kenegl emez. Bu -er-evede en genel ve basit tan
il e kadén, kendi si ni t opl ums ad a ,a | taansdaar eemlkaerke vyill ae
dekar edaki varl eéjéna yeni kat kél ar yapméxkteéer.
ekitlijinde yeni bir dil geliktirirken ve kadeéen
-abal arken, mo dian i d ah akyeant d&ein  alifralneks al anéna akt e
aktarméxktér. st kimlijinin olukumuna vazge-ilwn
alanda °zge¢rl ¢k ve exkitlik m¢gcadel esi ni s¢rder
gere¢negirb Pk, bbl eken ile birlikte ayné zamanda ¢
Feminizm savunusundaki g°rsellik hissedilsin v
dékeéel ékla modanén eseri ol muktur .

Bin yéllardeér vargidliankénsoad ab,i ri ksi¢ rye¢g z° nycéel or t
kavraménén toplumda g°r¢negr ol maséna, bu g°r¢n
kat kél ar sajladéejé ve °n¢gmegzdeki d°nemlerde de
-aléxkxma planltasmeemer .i | dokadénén °zgg¢ér ve exKi
g°r¢é¢nmeyen, hatta hissedil meyen ancak wvarl éeje
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katacajéna inanél maktadér. Hangi m¢cadel e y°nt e
ve sloanrue- ne olursa ol sun, be¢eteéen bu ini kli -ékée
itibariyle kadénén kendini en dojru bi-imde ifa
farkl él éjén il k andaki en ybeenlii rbliery ibcii- i°nme ebl ¢ tigfnl
sunul masénda vyatmaktadeéer. Gere¢éngegr ol abi |l mek i -
yakl akéml ar éBagzeerne kmoedkat e caisrar é mcésé ortaya -ékar
edebilir, bazen de yeni fikirlerin kils el | ek mesi nde ©°nc¢ rol ¢ ¢stle
tasarémcéséné dolayésée ile modayé her zaman miKk
daha etkin bir rol oynamasénda moda tasar emcéseé
kadéni begdeni nden yapélacak okumal arda kadénén
neredeyse birbirine °zdexktir. Kadénéen ©°zg¢rl ex
hem kendisine, hem de kadéna yeni bi mday ol har i
belirleyici r ol oynamaktadér .

Feminizm, dol ayéséeyla kadén hakl aré hareket
modanén konumu da erkejin stat¢seégne g°re dejil
stat¢gseneg g°steren ar daydanodesenea kmod&, deminizndénldmée Kkt € r .
besl enmi ktir. Bu -al ékmada feminizm ile moda ar
ol duju feminizminden sonra modanén daha rahat
gor ¢l megktgr. ¢ aleé knmoaddaa wea pféd mainniaznnk ekkdvr aml ar éneé
feminizm d¢kegncesini ail e, sosyal ortam, i naneé
et kisinin ol up ol madéj éna; se-ilen renk Ve k €
arakt ér alrm&ktéérmadkBu ankete verilen cevaplar il e
-ékartmak ama-|l anméxkteéer .

Materyal ve Y°ntem

Araxktérmanén evr &fire20mM7NZ0ESHdDdE] iSteil muk | ni \
Keykubat Kamp¢gse¢egbnde ©°nr énidsaan%] rveeni Im sga°nrse np rkoég

ol uktur maktadeéer . Arakteérma i-in bu grubunun se
kat él emcélara ul akma kol ayl éjé ve gen- bir gru
moda ve feminizmmakdamék laaméén,a maed&k mdkkénda bir (
varsayél méxkter . Araktéermaneén °rneklI| emi i se evr
iniversitesi °n |lisans ve |isans programlarénde

Yapél andar aketrér mapl ama y°ntemi var ol an bir
koymayé ama-1|ladéjéndan tarama model | i bir aracxt
amaca uygun ol arak hazérl anan anket kul l anél me
kokul |l ar éne, davranékl aréene, i nan-|l aréné veya
ol ukan bir arakter ma materyal. ol ar ak t anéeml s
(g°r ¢kKme, gzl em) g°re farkl & by°glug ealmear doelna n-ag ké n
ol masé vV e mal i yetinin daha d¢ K¢k ol maseé gi bi
Feminizm ve moda hakkénda kéez °jJrencilerin g°ryg
yansémaséné incel emek ama c Bygdlanan ankeltten eldesdilenu | ar & ¢
veriler SPSS programénda -°z¢mlenmik ve tabl ol a
anketin birinci bl ¢m¢gnde; demografik ©°zell ikl
Kkinci bl ¢mde moéda ekavhamaeiveegi Vgildi sorul ar
kavramé ve moda il &@°illggndlei i serulkat el éMmceéfmacgn
il gili -exkitli yargélara kateéel ép kateéel madeéej éna
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likert ©°1 -eJi kull anél méxktér Ankleta ufy g ¢ { anja¢s!le¢ B{o ¢
2dpaket prograména aktaréelmék ve verilen cevapl
verilerek sunul muktur. Tabl ol argdrekseyiebirleridel an bul
ilikkilendirilerek tablolarén altéenda tartéxkeéln
¢al ekxmad anketin ikinci ve ¢-¢é¢nceg bol ¢gmende
gevenirl i Jini belirl emek amacéyla Cronbach Al
Kat sayél arénén dejerlendirilmesinde uyulan deje
0.00 O a O 0.40 ise °l-ek ge¢venilir dejil
0.40 O a O 0.60 ise °l-ek de¢egkegk gevenilirli
0.60 O a O 0.80 ise °]l-ek olduk-a ge¢venil i
0.80 O a O 1.00cedesegihveakl|lyeksek (¥edamar , 2
Arakt érmada anketin g¢Ceoninblichi il pfla- &R it e
olarak -ékméexkter. Sonuca g°re -ékan dejer 0.60
ol duk-a g¢venlldujkatiegpat sammé&ktoér .
Kat él emcé ©°jrencilerin, °Trenim dejikkeni [
i statistiksel icljanmkil hzn %ullmpel méwmt er . Bunun
yapélandeéreél mexkteéer .

HA ¥rneklemde kajéekamméedejiehenieiie Mmoda ve

arasénda istatistiksel ilikki yoktur.

HYT ¥rneklemde katéléemcé ©°jrencilerin °Jrenin
arasénda istatistiksel il ikki varder.

Hi potezin kabul vafiaearie®di 0OfLb Obniskasldl eked, H

Hi potezin kabul vyada reddi i-in olaseéelék dej
deji kkenler arasénda i¢gfiatik&ktii eeal iizlii skhinuyahkt:e
il i kkiamuhmathiamli - eri sinde belirtilmixktir.

Araxkt éarlngaulBar &

Ar akt érmaneéen b u bl ¢m¢gnde ama-|lara uygun
veril mi ktir.

Sel -uk ¢niversitesinde okuyan kéz ©°Jrencil e
tercihleri, feminizmk avr a mé feminizm ve moda araseéndaki [
hazérl anan sorul ardan el déAdAyedchehA]behgml de] ak &t
al énar ak -apraz t dblaxlt &@mr madaktywemrularuaaneluk at él ér
demografik ©°zellikler akajéeda verilmiktir. Kat
ol duj u, en y¢ksek yak araléejénéen 29 yak il e %1

mini mum 18 maksimum 29 yakk@&hai al @B8taydujekgéy
Toplamda 20 farklé fak¢lte ve y¢sgksekokula ul akeé
Fak¢l tesi en az ise Veterinerlik, Teknoloji ve
il e arakteéer maya Kdlaathéillée mclérhwk ténnr medeni durumuna
%97,8 (264) bek©r ol duju sonucu -éekméxkteéer. ¥Jre
yé¢ksekokul d¢zeyindedir.
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Kat él emcél arén sénéf derecel emdl33%®H)R3, 9 (105)
Ssenéf, %20,0 (54) 4. Sénef, %0,7 (2) 6. Séenef
1. Seneéef °fTrenci l rinin fikirlerine ulakél mex:

e
maksimum 7511 000 TL ar al é p@inmuhf54Q A 7B) olraamdk bel i r |

Tablol.Kat el emcél arén Moda Kavraména KI i«kKk
JRENKM Fake¢l te Yoksekokl g P
Evet Hayé Evet Hayé
MODA KAVRA S| % | S| % |S| % |S| %

Deji kKim 241125|168|875|14|179|64|82,1| 1,362 | 0,243

Tekrar 11| 57 1181|943 6 | 7,7 | 72| 92,3| 0,362 | 0,547
Stil 781406 114 |594| 42| 53,8 | 36 | 46,2 | 3,927 | 0,048
Far kl el 6k 61|31,8]|131|682| 27| 34,6| 51| 654| 0,204 | 0,651
Yenilik 37119,3| 155|80,7| 15| 19,2| 63 | 80,8 | 0,000 | 0,994

Toplumsal|35]|182|157|81,8| 10| 12,8| 68| 87,2| 1,168| 0,280

Tabl o 16de fak¢lte ve yeéegksekokul incelendi]
stil, y¢ksekokull arda da %53,8(42) dejerle stil
G¢zel , al eml e, g ° zrei nhloekr igneilne ns,t itlar zd osl aahyiébsié ytl ea
deKenmekl erdior. Fak¢l telerde stil %40, 6(78) k a
%19, 3(37) . Topl umsal bej eni %18, 2(35), dej i kKim
y ¢ ksekokidénl %58842)setnhra farkl el ék %34,6(27), yen
%17,9(14), toplumsal bejeni %12,8(10), tekrar %

yé¢ksekokull arda da %53,8(42)en -ok stil kavram
kavraméndan sonra en -ok farkleléek kavramé terc
kavramé birbirlerini destekl emektedir. Stil, i n
etme kKeklinde d¢kegnegl ¢m. dBukS8Seéhepdepnl -erdelie $§8
1994, S¢nbel, 2001: 25) . Waquet ve Laporte'ye
baréndéeran bir kavramder. ¥nceli kI e, bir harek:e
bir varoluk,giyapkmamt &1 zé& mol arak a-éeékl anmaktader
Moda °ng°r¢l erinden bahseden bir-ok kaynak ve |
kel i meler ol an, mo d a, ejilim (trend), stil ve o
kagakaséna yol a-éldéeje g°zlemlenmektedir(Derec
sék-a kullanélan stil i se, aynée seénef veya ka:
tanémlanméktér (Splores vd. | ah@94e7 Endat imi nkeleit
et ek, pil el etek gibi tek bir kategoride ayeé
1994:13). Ayreéca ¢Cetindéin yapmék ol duju AKadén
Mar ka Baj éml el é€jnédoa kgo nyusliu maarrakkatl éarrndanséé t er ci h et i
yansétmasé se-eneji en °nemli sérada bulunmukt L

Ayréca fak¢ltede okuyan kéz ©°jJrenciler %94, :
%92, 3(72) i1 e en -oko te&vabénkavvam@ainiat ifrhay B«

-ajréktéermadeée] éne ddsgxnpnmongrkderkléz . °jYaeriedialner i n
dej é&flrenim d¢zeyl elrii Kk lair aslechwdjau aomrl taany & -iékméexkt ér
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Tablo2.Kat el eémcél arén Moday&| Eak iap EEt me Du

¥frenim Fak¢lte Yi¢ksekokul Gl P
Evet Hayé Bazen Evet Hay Bazen

Takip S| % | S| % S % | S| % S % | S| %

Moda takip 31|16,1| 44| 229| 117|609| 24| 30,8| 17 |218| 37| 47,4| 7,626| 0,022

ederim

Moda takip 34|17,71 39| 20,3| 119| 62,0| 23| 295| 16 | 20,5| 39| 50,0| 5,007 | 0,082

edilmelidir

Tablo 26 de kateéléemcélarén dejikkenlere ver

°Jrenim g°ren kéz °jJrenciler moda takip ederim
yé¢ksekokullarda °Jrenim g°ren kédtg37)reecimli e ed e
Moda takip edilmelidir deji kkeni i-in yine en
°Trencil eri de %50.0(39) ile bazen cevabéné ve
Gen-lijJinin Aléekverik Terlciohlaedrlién d-eal Teikmreatsienm dkag, |
edip et memel er i sorusuna ¢niversite °Jrenciler
cevabéné vermiktir. Cinsiyet dajéel é&ména g°re i
dejerle fevetd cevakberiebmbidayée! makMappreel(aKnay a v
Gl anal i zi sonucunda fak¢lte ve ye¢gksekokul °7
ederim arasénda anlamlé il ixkki ol duju ortaya - €

Tablo3.Kat él émcél arEtnk idieymnsdi JAIl éDukreunm!| ar

JRENKM Fak¢lte Yoksekok g P
Evet Hayé Evet Hayé
ETKK S| % | S| % | S| % |S| %

Hayat g°r ¢K109|568| 83 | 43,2| 42| 53,8| 36| 46,2| 0,192| 0,661
Dini g°r ¢k | 62(323]130)67,7|24|308)|54]|69,2| 0,059| 0,808

Sosyal ortam 44 | 229|148 | 77,1 | 17| 21,8| 61| 78,2| 0,040| 0,842
Moda ol uku | 12| 63 |180|938| 7 | 90| 71| 91,0| 0,629| 0,428
Feminizmi 41 |05)191|/995| 2 | 26 | 76| 97,4| 2,108| 0,147
Aile 11 | 5,7 | 181 94,3| 13| 16,7 | 65| 83,3| 8,193| 0,004

Tablo 3 incelendijindek €éwa&tl tevabeéeenl mi 86
hayat g°r¢kKk¢ ve séraseéeyla %32,3(62) oranla dini

oranla moda oluku, %5, 7(11) oranla aile ve son
et kil ol mu k°tjurre niYngiknsdeek oeknul- ok evet cevabé ile
en y¢i¢ksek dejer al érken onu %30, 8(24) oranl a ¢
%16, 7(13) oranla ail e, %9, 0(7) oranla moda ol u
-aj] mawsteeret ki | i ol muktur . Gen-lerin giyim ¢r¢égn
arasénda en -ok %46 oranla ¢re¢n fiyaténén uygu
oranla d

a stat¢gye uygun ol masé 4 akmaxtne rf.i y\ad réil
u sét

uygunl uj ve %23 oranla tarzeéné yan masé beni
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Yapeé) ansonucunda fak¢glte ve y¢gksekokul kez ¢
Tabl o 36te kéez ©°jJrencilerimimda ka&iylad ekélhkerkeée
durumlaré araséndhi RkDOdl dajerbetaphamEEmEKt er .

Tablo4.En ¢ok Tercih Edilen Giysi Sérala

Hi - t| 1.Tercih | 2. Tercih| 3. Tercih | 4. Tercih| 5. Tercih| 6. Tercih | 7. Tercih
edilmeyen
S(%) S(%) S(%) S(%) S(%) S(%) S(%) S(%)

Etek 20(7,4) 26(9,6) | 33(12,2)| 33(12,2) | 60(22,2)| 50(18,5)| 28(10,4) | 20(7,4)
Pantolon 11(4,1) | 179(66,3)| 41(15,2)| 12(4,4) 9(3,3) 5(1,9) 7(2,6) 6(2,2)
Elbise 14(5,2) 26(9,6) | 33(12,2)| 39(14,4) | 61(22,6)| 60(22,2)| 26(9,6) | 11(4,1)
Tulum 25(9,3) 1(0,4) 5(1,9) 8(3,0) | 40(14,8)| 42(15,6)| 102(37,8)| 46(17,0)
Takém 27(10,0) 6(2,2) 12(4,4) | 16(5,9) | 30(11,1)| 44(16,3)| 133(49,3)| 2(0,7)
Bl uz G| 16(5,9) 13(4,8) | 59(21,9)| 102(37,8)| 32(11,9)| 21(7,8) | 21(7,8) 6(2,2)
Ti k°rt| 18(6,7) 24(8,9) | 82(30,4)| 53(19,6) | 29(10,7)| 32(11,9)| 13(4,8) | 17(6,3)

Tablo 46de kateéelémceéelara en -o0ok tercih ett
Seraseéeyla 1. Tercih olarak en fazla %66, 3(179)
tik°rt, 3. Tercih olarak en f azhfazla%22668)( 102) b
elbise, 5. Tercih olarak da en fazla %22,2(60) elbise, 6. Tercih olarak %37,8(102) tulum tercih

etmi kl erdir. Hi - tercih edil meyen ise %10,0 (2
tercih edilmesinin sebebi rahat ve pratik obm& d € r . Géenegmegzde de kadénl ar
etekten daha -ok tercih etmicktir (Pol at ve Ar ¢
canl anmaya baklamék kadénén yeri, ve konumundar
ile birlikte yenigelk me | er e kape aral améxktér. A Kl k kez Ar
fikal var benzer. késa b¢gzgel ¢ pantolono ile refo
ve Arsl an, 2017: 1385) . Bu pantol ondkadehenar ai
kendil eri yapabilecekler, kéeyafetlerini kendi | e
kadénl arénda pantolon giyebil mesi °neri si orta
Amel i a Bl oomer, i dealk kay&métar Bnaejigi ptdajfak kal
(Vur al , 2014: 42) Femini st kadeéen sanat-¢éel ar
kol ayl aktérdéejé ve kendini sanat éna adamak i -1
eteklikleri hiateol magy@pamkemmmacetekl iklerini ateé
da karké durdujunu s°ylemiktir ve kKunlaré da ek
ol muktur O eteklikleri bir yerden bir yere s
ad ékoyacak gelenekl erden kopabildijim i-in kend

16. Yy da k°m¢gr madenl erinde i K- ol arak - a
giyindiklIler. bilinmektedir. 17. ékXyade denienciolt
kol ayl ek sajlamasé adéna eteklerini pantol onl al
1907 yéllarénda maden ve k°m¢gr ocaklarénda -al é
etmi kl erdir. O zamaeki kadéhl arda enhkehl onogi v
-al ékmasé d¢gkegncesi pantolon giyinen kadénl ar a
pantol ona tercih edenl er olsa da i kK-I sénéef é
G¢e¢negmegzde dadeemlnarolioni rk kurtarécé par-a ol mukt
sajladejée kolaylek gibi Kimdi ki zaman i-in de Kk
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Tablo5.En ¢ok Tercih Edilen Renkl er
Hi - t| 1.Tercih | 2. Tercih| 3. Tercih| 4. Tercih| 5. Tercih| 6. Tercih| 7. Tercih| 8.Tercih | 9. Tercih
Edilmeye
n
S(%) S(%) S(%) S(%) S(%) S(%) S(%) S(%) S(%) S(%)
Kér m 19(7,0) | 36(13,3) | 17(6,3) | 28(10,4 | 30(11,1| 25(9,3) | 29(10,7 | 44(16,3 | 21(7,8) | 21(7,8)
Pembe 24(8.9) 12(4,4) | 20(7.4) | 23(8.,5) | 13(4.8) | 20(7.4) | 24(8.9) | 41(15.2 | 49(18.1 | 44(16.3
Mor 13(4,8) | 23(8,5) | 27(10,0| 30(11,1| 30(11,1| 31(11,5| 36(13,3| 28(10,4 | 29(10,7 | 23(8,5)
Beyaz | 14(52) | 11(4,1) | 72(26,7 | 29(10,7 | 33(12,2 | 30(11,1 | 28(10,4 | 21(7,8) | 13(4,8) | 19(7,0)
Siyah 7(2,6) 157(58,1 | 31(11,5| 19(7,0) | 20(7,4) | 16(5,9) | 9(3,3) 1(0,4) 3(1,1) 7(2,6)
Mavi 16(5,9) 16(5,9) | 23(8,5) | 56(20,7 | 42(15,6 | 34(12,6 | 43(15,9| 23(8,5) | 7(2,6) | 10(3,7)
Sar é| 23(8)5) 1(0,4) 5(1,9) 10(3,7) | 12(4,4) | 25(9,3) | 32(11,9| 38(14,1 | 59(21,3| 65(24.1
Laciver | 17(6,3) | 7(2,6) | 48(17,8| 48(17,8| 36(13,3| 30(11,1| 18(6,7) | 22(8,1) | 33(12,2| 11(4,1)
Yeki| 20(7,4) 11(4,1) | 22(8,1) | 24(8,9) | 37(13,7 | 36(13,3 | 30(11,1| 24(8,9) | 28(10,4| 36(13,3
Tabl o 56de katél émcélara en -o0ok terci

h

Sér al

1. Tercih olarak %58,1(157) siyah, 2. Tercih olarak %26,7 (72) beyaz, 3. Tercih olarak %20,7(56)

et ti

mavi, 4. Tercih olarak %15,6(42) mavi, 5. Tercih olarak %13,3(38) iyé , 6 . Ter ci
%15, 9(43) il e yine mavi, 7 . Terci h ol arak %16, :
oranla saré ve 9. Tercih olarak %24, 1(65) oranl
Hayatéemézda her «kKeyin idviade wvgpandérmnan, dpat inca
satén al ma al ékkanl ékl aréméz ¢zerinde ©°nemli e
g°rsel iletikiminde °nemli olan ve -ok-a ¢zerin
(Mehmeti, 2003, 4 2 1) . G¢nl ¢k hayatén vazge-ilmez par-a
renkl er es ki zamanl ar dan beri bir stat ¢ g° st
kull anéel méktér (Meseérl e, 2008 83) . Ayréca ¢
kulandéj eméz segment olarak karkéméza -ékmakt adeéeé
simgel ektiren (sembolize eden), i stekl eri ve a
duygusal ve g°rsel yanétlar ¢(mevermarkalhgnénzwazs
ol ar ak i kKl ev g°sterir; i kna et mede, il eti kKim Kk
renkl er ©°nemld.i bir rol oynamaktadeéer (¥ztuna, 2C¢C
Tablo6.Kat el emcél arén Giyinme Sebepleri
¥ J RENKM Fak¢l te Yoksekok| g P
Evet Hayé Evet Hayé
SEBEP S| % | S| % |S| % |S| %
Moda ol du] 2 | 1,0 |190] 99,0 38 | 75| 96,2 | 2,400 0,121
Bejendi]i|115|599| 77 | 40,1| 44 |56,4| 34| 43,6 | 0,278| 0,598
Reklamlar|{ 3 | 16 |189|984| 0 | 0,0 | 78| 100,0| 1,232| 0,267
Beni yans{ 77 |401| 115|599 36| 46,2 | 42 | 53,8 | 0,834| 0,361
¥rteonmek 39 [ 20,3|153| 79,7| 15| 19,2| 63| 80,8 | 0,041 0,840
Tablo 6 incelendijinde; fak¢ltede °Jrenim g°@
en y¢ksek orialne bk&j9e mOd ilkll5e)r i i -in giyindikleri,
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de verdikl eri hayér cevabé ile %99.0(190) ort
bir késmé giysileri eskimediji hal dgunfiysadece be]
bul dukl aré zaman sateén aldeéeklareée g°r¢é¢l megkt gr (
kendil erini yansétteéeklareée , %20, 3(39) ile ©°rtg¢n
son olarak da %1, 0(2) i l enmowdraa ouldai ail mé-kitné rg i
°JTrencil eri ise en -0k%W%6624838%)iliéekbdreridiendi ki
%19, 2(15) ile °rt¢gnmek 0 -1 n, %3, 8(3) ile de mo
oranl a rekl amlairnda gigyirnmpikdkleendn di i . Rekl aml ar
°jrencilerinde en az etkiye sahip ol muktur
Buna g°ree wapBlan sonucunda kateéel é&mcél arén ¢
ile °jJrenim durumlareé arasénda ilikki ol madeéej e
Tablo7.Kadénl arén Giyim TarzIl aré Naseél Ol
¥ I RENKN Fak¢gl te Yoksekok g P
Evet Hayé Evet Hayé
G¥RI NI MW | S| % | S| % |[S| % |S| %
Feminist]| 23120/ 169|880 18| 23,1| 60| 76,9 | 5304 | 0,021
Mask¢l en| 9 | 47 (183|953| 5| 64 | 73| 93,6 0,335| 0,563
Spor 36 | 18,8| 156 | 81,3| 19| 24,4| 59| 75,6 | 1,076 0,300
Klasik 29 | 15,1| 163 |84,9| 14| 17,9| 64| 82,1| 0,335| 0,563
Minimalist 7 | 36185964 3 | 38| 75| 96,2| 0,006| 0,937
Doj al 137 | 71,4| 55 | 28,6| 55| 70,5| 23| 29,5| 0,019| 0,890
Tabl o 76ye baktéjeméidentakeglt&dadedéaoakayanehé
oranla dojal BAraeki seat®dj&t7Y.oranla mini mal i s
dejerl eri taki ben -oktan en aza dojru %1 8, 8 (
feminist(kadénsé)r mek %ads t7d i) Kk tmars k ¢YelnsgRrRokul | u
en -ok %70, 5(55) doj al, %24, 4(19) spor , %2 3, 1
%6, 4(5) mask¢glen gPrmek i stemi kKtir. En az 1ise
Fak¢l t e vwel dwae kaskelkyodkn kez °Jrenciler kadenl ar e
i stemi kl erdir
Yapé&gl ansonucunda katél émcélar ile kadeéenl arén

oranla kadénlarén feminist g°r¢nmexit éarasénda &

Tablo8.Femi ni zm Kavraménén ¢ajreékeéemeé

Fak¢lte Y¢ ksekok e P
FEMKNK KAVR Evet Hayé Evet Hayé
S % S % | S| % | S| %

Exki tlik 106 | 55,2| 86 | 44,8|37|47,4|41|52,6| 1,345| 0,246
¥zgerl ¢k 69 | 359|123 |64,1| 31| 39,7| 47 | 60,3 | 0,345| 0,557
Cinsellik 16 | 8,3 |176|91,7| 4 | 51 | 74| 94,9| 0,831 0,362
Erkek D¢kmanl | 55 (286|137 | 71,4| 27| 34651654 0,935| 0,334
Marjinallik 20 | 10,4|172|896| 4 | 51 | 74|94,9| 1,915| 0,166
Sadece Kadeénl | 74 |385]|118| 61,5| 27| 34,6| 51| 65,4 | 0,365 | 0,546
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Tablo8 ncel endi jinde toplamda kateéel é&mceéel ar fem
%37,8(100) °zgeée¢rl ¢Jée¢, %6,7(20) cinselliji %31, 6
ve %36,5(101) ile sadece kadeénl arél aeamki éketlkik
sadece kadénl aré temsil ettiji wve O zgeérl ¢k k ¢
°Jrenciler ise sérasé ile %55, 2(106B596%i t I i k, |
°zgeé¢rl ¢k, %28, 6(55) 08r kmak jd mrarhdnnlkéjvae, %81 B,(462
gor ¢l megktgr . Y¢é¢ksekokul da okuyanl ar i -1in f e mi
%39, 7(31) °zge¢rl ¢k, %34, 6(27) erkek d¢gkmanl éj e
ise 5,1(4) cinselike mar jinalliji -ajréktérdéejé sonucu ort

Tablo9.Femi ni zm ve Moda KI i kKki si Daj él én
Fake¢l te Y¢ksekok e P
FEMKNK Evet Hayé Evet Hayé
MODA KL Kk KKSK S| % | S| % |S| % |[S]| %
Femi ni zmbilgiemkak &€ n| 162 | 84,4| 30 | 15,6| 54 | 69,2| 24| 30,8 7,951 0,005
Moda kadénl ar a 23 | 12,0|169|88,0| 14| 179| 64| 82,1| 1,671| 0,196
Modanén cinsiye/ 173/90,1| 19 | 99 |70 89,7| 8 | 10,3| 0,008 0,929
Feminizm modaye|l 21|10,9|171[89,1| 7 | 90 | 71]91,0|0,230| 0,632
Feminizm cinsel| 47 | 245|145|755|25|32,1| 53| 67,9| 1,626| 0,202
Kadéenl ar her kel 116|604 76 | 39,6 45|57,7| 33| 42,3| 0,171| 0,679
Erkekl er her kel 105|54,7| 87 | 453|38|48,7| 40| 51,3| 0,793| 0,373
Modak adénl ar é f ey 12 | 6,3 | 180| 93,8| 6 7,7 | 72 92,3| 0,185]| 0,667

Tablo 9 incelendijinde en y¢ksek oranla f ak
cinsiyeti yoktur %93, 8(180) Ahayeéro il e mo d a
%89, 7(70) fievetodo il e modanén cinsi yddministyokt ur \
yapar se-eneji goer ¢l mektedir. Fak¢l tede de y¢
se-eneji 1. Ortak karar ol arak -éeékméexkteéer. APar a
cinsiyet kimlikIlerini bul anekl akk ér Bajuemdadn aséd
ficinsiyetsizo olduju g°r¢keneg vurgularo (Evece
%6, 3(12) ile moda kadénlarée feminist yapar %1
yéksekokull arda %7, 8(6)y amada viea &@®n 10476 ff emi mii z
-ékméxkter Fak¢ltelerde en yeé¢ksek fevetodo defjoe
hakkémda bilgim var, %60, 4(116) dejerle kadeéenl
erkekl er her ékangik tgiry i ralkigllitrel erde en y¢ksek fil
olarak %89, 1(171) ile feminizm modayé -ajreéexktEé
y°neli k ol madej e, %75,5(145) dejerle feminizmi
-ekméxkter. Fake¢l tede okuyan k ez °Trenciler |
giyinebilecejini ve modanén cinsiyetinin ol mad?§é@
vardér ve feminizmin cinsel ayr éeanced & kk ad analdai
y°neli k ol madejéné ve modanén kadeéenl aré femini
modanén cinsiyet:i yoktur se-enefji %89, 7(70)ile
dejerle feminizm hakkénda dbénlgarm hvearr , K e®5i7 , gi( @i
%48, 7(38) erkekler her «kKeyi giyinebilir se-ene
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