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Ua=1.0 m/s, Uc=2.78E-04 m/s
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Ua=1.5 m/s, Uc=2.38E-04 m/s
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T=50ºC, Uc=3.33E-04 m/s
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T=60ºC, Uc=2.78E-04 m/s
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T=70ºC, Uc=2.38E-04 m/s
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Ua=0.5 m/s, T=70ºC
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velocity×104(m/

s) 
k (m-1) n R2 RMSE 2

3.33 0.4174±0.009 1.148±0.091 0.9993 0.005599 6.51E-08 
2.78 0.4367±0.011 1.169±0.024 0.9991 0.006581 1.24E-07 50 
2.38 0.4601±0.008 1.176±0.095 0.9984 0.009195 4.74E-07 
3.33 0.6087±0.014 0.984±0.052 0.9994 0.005805 7.53E-08 
2.78 0.6339±0.007 1.020±0.056 0.9994 0.005695 6.97E-08 60 
2.38 0.6695±0.005 1.044±0.085 0.9997 0.003970 1.65E-08 
3.33 0.7293±0.007 1.096±0.059 0.9994 0.006734 1.36E-07 
2.78 0.7526±0.018 1.108±0.012 0.9989 0.009063 4.47E-07 
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70 
2.38 0.8260±0.020 1.113±0.014 0.9981 0.012686 1.72E-06 
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2.38 0.5582±0.009 1.174±0.084 0.9990 0.007889 2.57E-07 
3.33 0.6709±0.021 1.024±0.029 0.9996 0.004606 2.98E-08 
2.78 0.6906±0.007 1.040±0.096 0.9998 0.003575 1.08E-08 60 
2.38 0.7478±0.009 1.086±0.045 0.9996 0.005429 5.76E-08 
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2.78 0.6002±0.007 1.176±0.068 0.9985 0.010201 7.18E-07 50 

2.38 0.6086±0.008 1.180±0.013 0.9989 0.008530 3.51E-07 
3.33 0.7223±0.013 1.047±0.049 0.9996 0.004863 3.71E-08 
2.78 0.7865±0.004 1.105±0.073 0.9994 0.006640 1.29E-07 60 
2.38 0.8083±0.003 1.156±0.061 0.9989 0.009785 6.08E-07 
3.33 0.8793±0.006 1.193±0.057 0.9981 0.013444 2.16E-06 
2.78 0.9445±0.016 1.206±0.069 0.9985 0.012141 1.44E-06 

1.5 

70 
2.38 0.9916±0.017 1.310±0.081 0.9935 0.027114 3.58E-05 

M N :  " $ ,% LkmQ% R  #V W  ' .# 5/-  % *  &7  " /% L * - (  + ( m B' % .,- % )' M) /  +
:
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)2408.031.8721497.00172.0( �� ca UUTk R2=0.9869 (12) 

)36.562.247501306.013075.0
332270104388.0001092.0( 222

���



ca

ca

UUT
UUTm

R2=0.8547 (13) 

+W# 3  #)12(/ $ , j  $ , - $ " # 9) O .+ $#  * 7  )k# # ?) V_  $ " # , - ?) V_  % .
# % $   ;  Q% ^ M N :  % *  &7  ) _ 4 # Ÿ) $  ,% 4.

QY7% ? N )# R  Q% R  #  .  B' % 7) '  " $ .# # 2$# 2  * 7   .  + -  M N :  % +  ..S 2R 
‰ / 9  % q ! P  :  $ .# # 45V /  +8 # + Ÿ) 2$ @'  +)A *  &7  /_  f O  # M N :  " % 

K  "  &7  : 4 #$#  * 7   .
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I(.7.  ' B   '   y A a]  Y  K  . 2+ B  4  e  YX  +   YX  +     < A
Y  3+    O    K      .

Deff +W# 3  ' .# 5/-  % 9+ -  .)# RDeff : 8 # ?) '  $ " % 3,-  .  B V( .72/  9) O +  R
 R  ,% 43.21×10-7 " # #50#" $ , - +80,5 + L % / 2 ' U  , - 2.38×10-4 # 2% .2R

 2R  ,2% 4  72/  9) O + 7 %8.98×10-7 " 2 # #70" 2$ , 2- +28 # 1,5 +2 L 2% 2/ 2U  , 2- 
'3.33×10-4 # % .2R  # . 2  B V( +% 7  CA 6  " % 9-  M  # .  ,- % )# R # 2% CA]1[]4[]9[
]10[]11[]12[]17[]19.[
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2  L 2  2 ' U  , - $ , - # % " # 3  U% ,% 4  L  7/  9) O + # 7  Z )  +)V  + /
# )]N .% )  ?) V_  ,% 4  L  7/  9) O ' U  , - &) ,% L " $ " # #)0,05P<(., - ?) V_  % 

% )  ?) V_  # ?) V_  % ,% 4  L  7/  9) O ' U  , - &) ,% L " $ , - &) # $)0,05P<(#
,_ ) ?) V_  ' U  , - ?$  % ,% 4 L  7/  9) O ,% L " $ , - $ " # &))0,05P<(.

L  " % +% 7  " $ +/_ ) % ,% 4  L  7/  9) O % $ , - # ,2-  . 2  B V2( 2RR  23% ]10[]18[
]20[.

+ \3.y 1   v  Y  K  .
Air velocity (m/s) Temperature (°C) Chain linear 

velocity×104

(m/s) 
Deff ×107(m2/s) R2

3.33 3.97±0.09 0.9942 
2.78 3.52±0.11 0.9926 50 
2.38 3.21±0.07 0.9898 
3.33 5.04±0.16 0.9985 
2.78 4.51±0.14 0.9994 60 
2.38 4.18±0.05 0.9993 
3.33 6.69±0.08 0.9972 
2.78 5.85±0.07 0.9947 

0.5 

70 
2.38 5.63±0.16 0.9868 
3.33 4.48±0.21 0.9950 
2.78 4.16±0.06 0.9946 50 
2.38 3.86±0.21 0.9934 
3.33 5.74±0.09 0.9994 
2.78 5.04±0.14 0.9991 60 
2.38 4.85±0.08 0.9978 
3.33 7.83±0.07 0.9918 
2.78 6.96±0.13 0.9890 

1

70 
2.38 6.49±0.14 0.9718 
3.33 5.22±0.04 0.9922 
2.78 4.91±0.19 0.9899 50 
2.38 4.26±0.08 0.9918 
3.33 6.30±0.08 0.9991 
2.78 6.08±0.16 0.9961 60 
2.38 5.62±0.15 0.9919 
3.33 8.98±0.20 0.9845 
2.78 8.12±0.14 0.9849 

1.5 

70 
2.38 7.86±0.09 0.9801 

$ a/  L)' U  , - $ P) (,% 4  L  7/  9) O %+2W# 3  ' .# 5/-  %  U% 2 f 2O  
 .# # ." 2  " # 2 3  fU2- # Ÿ) 2$ *# 2  &7  ,% 4  L  7/  9) O % $ a/  L  )' +W# 31%* 72  
$:

)77.3016exp(2466.0),,( 4824.02472.0

abs
caabscaeff T

UUTUUfD � R2=0.9821 )Í(
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&7  4 # ,% 4  L  7/  9) O % *#  &7  " $ a/  L  )  " % +% 7  +W# 3 2 ' 9 - " $ +Y  *#
 + - %„1 ,- % .
QY8+W# 3  % .  % ? N )# R  % % #  ,% 4  7/  7) '  " $ .# # #  14$#  * 7  ..# # 2% ‰ /  S R

 9  % `R/  P  :  $45 +/_ ) r  +8 # .% ? N " % :  " % = % )  + *#  &7  L  ,% 4  7/
# % K  "   &7  : 4 # Ÿ) $.

y = 0.9925x
R2 = 0.9796
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I(.8.J R   '   y A .    1 Y  K   .14+   , Z  / X  +   
3+    O    K  4  e  / X.

Ln Deff Q% R  #1/Tabs  `-  +W# 3  ' .# 5/-  % "' W 3_ "h)11()# ( + - .$ , - ' " R  $ " %
 : 8 +  )# ( + -  .  ,  "' W 3_ "h  ' U  , - 4,-  *  = % .

. / ( #  U% "' W 3_ "h12,7 -110:  % : h  % ^ % ) ]  #  9  "]21[.
Z % Z W % %)2004(.#  #  "' W 3_ "h  )# R30,8  48,47 :  % : h  2 # # B V(  " % .

"' W 3_ "h " % ' Ÿ) $ " $ +Y23,02  28,10 :  % : h  . / ( # $ " / - " % 0,5 -1,5 + L % / 
' U  , - . / ( #4-10×2,384-10×3,33 + L % /#  a  .

1 -Akpinar 
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+ \4.4  +   , Z  / X   ]J Rb *.

Air velocity (m/s) Chain linear 
velocity×104

(m/s) 

Energy activation 
(kJ/mol) 

Ln (D0) R2

3.33 24.02±0.45 5.80±0.14 0.9953 
2.78 23.36±0.53 6.14±0.17 0.9991 0.5 
2.38 25.85±0.44 5.32±0.17 0.9977 
3.33 25.60±1.57 5.08±0.54 0.9935 
2.78 23.61±0.33 5.91±0.13 0.9743 1.0 
2.38 26.85±0.84 4.78±0.28 0.9792 
3.33 24.77±0.79 5.23±0.30 0.9638 
2.78 23.02±0.58 5.93±0.18 0.9887 1.5 
2.38 28.10±0.07 4.20±0.01 0.9946 

5-= 4  
 +3W U  K  "   &7  : 4 # Ÿ) $ " $ +Y  /% 4  /_  O  p R  #.+/2- N 2U% Ÿ) $ ,% 4  " /

 ,_ ) ?$   &7  : 4 #.# # *  &7  & / - % " # 3  L  $ a/  +  $  * 7  C 7) '  + / .:
  U% M N % " # # .  &7  " $ +U- %  Ÿ) $ ,% 4  " /  9-50702% " / 2- # = / 2- +8 # 

0,5  1,5 ' U  , - 4-10×2,384-10×3,33 + L % /  % ? N .
, - *  , - $ " # '  3%  * 3% /  M N :  R  QY  " $ / N#  % ? N ' U  .

"  , 3^  ' U  , - $ P)  '  3%  * 3% Ÿ) $ " $ +Y   ,% 4  " % : 8 +W# 3  &) + /  #
 ,- %.

+W# 3  % L  7/  9) O % $ a/  L+0  .3  L  C 7) '  " $ a/  + # # * 7  M) / 9) 2O % " # 
# # ,% 4  L  7/.
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