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,#) *J  (6)
)#1'#)H#)#&  (8)
)#1'#)Z#NB)3'%              (12)
,*J$*'LK2@"#16%�$3H*=16%          (15)
 //0<
1.  /."#   1

 /."#HF.4)Q<%&   1
H)=!4%',#)     2
&#.=-!*1/0<4'0<1=9F%&  15
=*H[8B)3,&@2  23
B)3\1G.2/0<(+F)* !#'&#.=-!*1  23

2. =*,+8 %8B')K2�$3=-C0'#)  24
,#)4@?0  24
%8B')K2  24
=-C0'#)/+$%&  25

3. D$'#)/+$%&�$3=-!#)K2  31
D$9%&%*H)#,6=.)35=6#&4,F./�1&?8?9%&[*&)3451H6%@=#?$;'9%&�5$6&.7"# (F/D)  31
H6%@6#,*?B)3,-/C-v'#)[6#1\%.?=$ (KOLa)
D$9%&@=#?4)]=$?45.Q%D-=.7"# (U 10 cm) H6%@6#,*?B)3,-/C-v'#)[6#1\%.?=$ (KOLa)  38
D$9%&9%&�9]&�9=.$%1 (SS) H6%@6#,*?B)3,-/C-v'#)[6#1\%.?=$ (KOLa)  44
D$9%&'#)16%1,$#1/#&!8$-./)012H6%@6#,*?B)3,-/C-v'#)[6#1\%.?=$ (KOLa)  47
�  !"#$%& KOLa 9%& MEK     53
'#)N*O.#�  !"#$%&9%&.7"#4,01,"#5)* /"#.#1'#))34519%& VOC %Q<.f     55

4. ,)8BD$'#)/+$%&  65
9F%4,.%�.3     66
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 ))K#.8')?  67
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Z#@D.=' 70

'. Calibration Curve 9%& VOCs  71
9. @=#?49F?9F.9%& MEK !#'')3 =.'#))3451!#'�5$6&.7"#/0< 73
   %*H)#,6=.)35=6#&4,F./�1&?8?9%&[*&)3451H6%@=#?$;' (F/D)
    9%&�5$6&.7"#4B$0<1. �$3@=#?4)]=$?45.Q%D-=.7"# (U 10 cm) @&/0<4/6#'*  2.8 m s

-1

@. @=#?49F?9F.9%& VOCs !#'')3 =.'#))3451!#'�5$6&.7"#/0< 79
    @=#?4)]=$?45.Q%D-=.7"# (U 10 cm) 4B$0<1. �$3%*H)#,6=.)35=6#&

           4,F./�1&?8?9%&[*&)3451H6%@=#?$;' (F/D) 9%&�5$6&.7"# 5.60
&. @=#?49F?9F.9%& MEK !#'')3 =.'#))3451!#'�5$6&.7"#/0< 93

                 @=#?4)]=$?45.Q%D-=.7"# (U 10 cm) @&/0<4/6#'*  2.8 m s
-1

   %*H)#,6=.)35=6#&4,F./�1&?8?9%&[*&)3451H6%@=#?$;' (F/D) 9%&�5$6&.7"#
   @&/0<4/6#'*  5.60 �$3@6#9%&�9]&�9=.$%1 (SS) 4B$0<1.
!. 9.#+%.8Z#@9%&9%&�9]&�9=.$%1S..7"#4,01 96

      T. '#)4B)01 4/01 )35=6#& KOLa /0<(+F!#'�  !"#$%&'* D$'#)/+$%& 97
G. '#)=-4@)#352@8KZ#N.7"#4,014 Q7%&HF.            99
:. ,? *H-/#&'#1Z#N9%& VOCs         106
y. H*=%16#&'#)@"#.=K         108
J. '#)=-4@)#3529F%?E$\+1SGF\B)�')? Essential Regression         114

B)3=*H-DEF4901.                      115
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1   ,#)%-./)012)3451&6#1/0<N \+1/*<=(B  15
2   �,+&@=#?,*?N*.C2)35=6#&Bg!!*1/0<,6&D$H6%@6#,*?B)3,-/C-v'#)[6#1\%.?=$ 52

4?Q<%Bg!!*1%Q<.f @&/0<
3   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 73

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  5.60  
4   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 73

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  3.73
5   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 74

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  2.80
6   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 74

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  2.24
7   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 75

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  1.87
8   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 75

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  1.60
9  @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 76

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  5.60
10 @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 76

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  3.73
11 @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 77

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  2.80
12 @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 77

[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  2.24
13 @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<%*H)#,6=.)35=6#&4,F./�1&?8?9%& 78
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[*&)3451H6%@=#?$;'9%&�5$6&.7"#4/6#'*  1.60
14 @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 4/6#'*  0 m s-1 79
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15   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 79
  4/6#'*  0.43 m s-1 

16   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 80
  4/6#'*  1.86 m s-1 

17   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 80
  4/6#'*  2.40 m s-1 

18   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 81
  4/6#'*  2.81 m s-1 

19   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 81
  4/6#'*  3.43 m s-1 

20   @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 82
4/6#'*  4.42 m s-1 

21  @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 82
  4/6#'*  0 m s-1

22   @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 83
4/6#'*  0.43 m s-1

23   @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 83
4/6#'*  1.86 m s-1

24   @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 84
4/6#'*  2.40 m s-1

25   @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 84
4/6#'*  2.81 m s-1

26   @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 85
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4/6#'*  3.43 m s-1

27   @=#?49F?9F.4T$0<19%& MEK S..7"#')%&/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 85
4/6#'*  4.42 m s-1
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28   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 86
  4/6#'*  0 m s-1

29   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 86
4/6#'*  0.43 m s-1

30   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 87
4/6#'*  1.86 m s-1

31   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 87
4/6#'*  2.40 m s-1

32   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 88
4/6#'*  2.81 m s-1

33   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 88
4/6#'*  3.43 m s-1

34   @=#?49F?9F.4T$0<19%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 89
4/6#'*  4.42 m s-1

35   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 89
  4/6#'*  0 m s-1

36   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 90
4/6#'*  0.43 m s-1

37   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 90
4/6#'*  1.86 m s-1

38   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 91
4/6#'*  2.40 m s-1

39   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 91
4/6#'*  2.81 m s-1
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40   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 92
4/6#'*  3.43 m s-1
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41   @=#?49F?9F.4T$0<19%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"# 10 cm 92

4/6#'*  4.42 m s-1

42  @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@6#9%&�9]&�9=.$%14/6#'*  0 mg L-1 93
43  @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@6#9%&�9]&�9=.$%14/6#'*  10 mg L-1 93
44  @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@6#9%&�9]&�9=.$%14/6#'*  20 mg L-1 94
45  @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@6#9%&�9]&�9=.$%14/6#'*  30 mg L-1 94
46  @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@6#9%&�9]&�9=.$%14/6#'*  35 mg L-1 95
47  @=#?49F?9F.4T$0<19%& MEK S..7"#4,01/0<@6#9%&�9]&�9=.$%14/6#'*  40 mg L-1 95
48  '#)4B)01 4/01 )35=6#& KOLa 9%& MEK /0<(+F!#''#)/+$%&'* @6#/0<(+F!#' 97
  �  !"#$%&/#&@K-H>#,H)2

49   '#)4B)01 4/01 )35=6#& KOLa 9%& MEK /0<(+F!#''#)/+$%&'* @6#/0<(+F!#' 98
  �  !"#$%&!#'/zLM0,%&{P$2?S..7"#4,01/0<@=#?4)]=$?45.Q%D-=.7"#4B$0<1.

50   �,+&'#)4!Q%!#&H*=%16#&.7"#S.'#)=-4@)#352@6# BOD                        102
51   @6#@&/0<9%&4q.)0<9%& VOCs /0<,.S!/0<%8K5ZE?-H6#&f         106
52    @6#,*?B)3,-/C-v'#)�N)6S.{P$2?�'},9%& VOCs /0<,.S!/0<%8K5ZE?-H6#&f         106
53    @6#,*?B)3,-/C-v'#)�N)6S.{P$2?9%&45$=9%& VOCs /0<,.S!/0<%8K5ZE?-H6#&f         107
54    .7"#5.*'\?4$'8$9%& VOCs /0<,.S!         107
55    !8+4+Q%+9%& VOCs /0<,.S!         107
56    �,+&9F%?E$/#&,[-H-9%&�  !"#$%&         114
57   �,+&H#)#& ANOVA /0<(+F!#''#)=-4@)#352D$9%&,Z#=3+"#4.-.'#) \+1SGF         114

\B)�')? Essential Regression
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c�)+��	�����             ��\�
1   [*&)3451/0<,#?#)[B)* )3+* @=#?$;'9%&�5$6&.7"#(+F 25
2   )EBBb-')K2S.'#)/+$%&'#)16%1,$#1/#&!8$-./)012 29
3   �,+&H"#�5.6&4'] H*=%16#&S.[*&)3451/0<)3+* @=#?$;' 40 cm 31
4   $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 32

9%& MEK S..7"#4,01@=#?$;' 40 cm
5   $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 32

9%& MEK S..7"#')%&@=#?$;' 40 cm
6   $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 33

9%& MEK S..7"#4,01/0<)3+* @=#?$;'H6#&f
7   $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 34

9%& MEK S..7"#')%&/0<)3+* @=#?$;'H6#&f
8   $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMEK/CMEK,0) '* 4=$# 34

,"#5)* ')3 =.'#))34519%& MEK !#'.7"#4,01/0<)3+* @=#?$;' 20 a 60 cm
9   $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMEK/CMEK,0) '* 4=$# 35

,"#5)* ')3 =.'#))34519%& MEK !#'.7"#4,01/0<)3+* @=#?$;' 20 a 65 cm
10  @6# KOLa 9%& MEK !#'')3 =.'#))34519%& MEK /0<)3+* @=#?$;'H6#&f 35
11  @=#?,*?N*.C2)35=6#&@6# KOLa '*  F/D ,"#5)* '#))34519%& MEK !#'.7"#4,01 36
12  @=#?,*?N*.C2)35=6#&@6# KOLa '*  F/D ,"#5)* '#))34519%& MEK !#'.7"#')%& 37
13  4B)01 4/01 @6# KOLa 9%& MEK !#'.7"#4,01�$3.7"#')%&/0< F/D H6#&f 37
14  �,+&H"#�5.6&4'] H*=%16#&S.[*&)3451/0<)3+* @=#?$;' 20 cm 39
15  $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 39

9%& MEK S..7"#4,01@=#?$;' 20 cm
16  $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 40

9%& MEK S..7"#')%&@=#?$;' 20 cm
17  $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 41
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 9%& MEK S..7"#4,01/0<@=#?4)]=$?H6#&f 
18  $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 41

9%& MEK S..7"#')%&/0<@=#?4)]=$?H6#&f
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c�)+��	�����             ��\�
19  $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMEK,L/CMEK,0) '* 4=$# 42

 ,"#5)* ')3 =.'#))34519%& MEK !#'.7"#4,014?Q<% U 10 cm= 0.43 a 4.42 m s
-1

20  $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMEK,L/CMEK,0) '* 4=$# 42
,"#5)* ')3 =.'#))34519%& MEK !#'.7"#')%&4?Q<% U 10 cm= 0.43 a 4.42 m s

-1

21  4B)01 4/01 @6# KOLa 9%& MEK !#'.7"#4,01�$3.7"#')%&/0< U 10 cm H6#&f 43
22   $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))3451 45
      9%& MEK !#'.7"#4,01/0<)3+* B)-?#K9%&�9]&�9=.$%1H6#&f
23  $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMEK,L/CMEK,0) '* 4=$# 45

,"#5)* ')3 =.'#))34519%& MEK !#'.7"#4,01/0<@6# SS H6#&f 
24   @6# KOLa 9%& MEK !#'')3 =.'#))34519%& MEK S..7"#4,01/0< SS H6#&f 46
25   4B%)24:].H2'#)$+$&S. KOLa 9%& MEK S..7"#4,01/0<B)-?#K SS 4/6#'*  0 a 40 mg L

-1 47
26   '#)4B$0<1.�B$&@=#?49F?9F.'* 4=$#S.G8+/+$%&'#)16%1,$#1 49

/#&!8$-./)012/0<SGF%%':-4!.
27   $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMEK/CMEK,0) '* 4=$# 50

,"#5)* ')3 =.'#)16%1,$#1/#&!8$-./)0129%& MEK
28   '#)4B$0<1.�B$&@=#?49F?9F.'* 4=$#S.G8+/+$%&'#)16%1,$#1 51

/#&!8$-./)012/0<(?6SGF%%':-4!.
29  @6# KOLa !#'D$'#)/+$%&'* @6#/0</"#.#1+F=1�  !"#$%&/#&@K-H>#,H)29%& 54

')3 =.'#))34519%& MEK S..7"#4,01/0< U 10 cm S+f 4?Q<% F/D = 5.6 SS =30 mg L
-1

30  @6# KOLa !#'D$'#)/+$%&'* @6#/0</"#.#1+F=1�  !"#$%&/#&@K-H>#,H)29%& 54
')3 =.'#))34519%& MEK S..7"#4,01/0< SS S+f 4?Q<% F/D = 5.6 U 10 cm = 2.81 m s

-1

31 @6# KOLa !#'D$'#)/+$%&'* @6#/0</"#.#1+F=1�  !"#$%&/#&@K-H>#,H)29%& 55
')3 =.'#))34519%& MEK S..7"#4,01/0< F/D S+f 4?Q<% SS =30 mg L-1

U 10 cm = 2.81 m s
-1



(14)

32 $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))34519%& 56
4?/#.%$S..7"#4,01/0<@=#?4)]=$?H6#&f

33 $*'LK3/*<=(B9%&@=#?,*?N*.C2)35=6#& ln (CMeOH,L/CMeOH,0) '* 4=$# 57
,"#5)* ')3 =.'#))34519%&4?/#.%$!#'.7"#4,01/0<@=#?4)]=$?H6#&f

���	��c�)+��	�� (/��)

c�)+��	�����             ��\�
34 @6# KOLa 9%&4?/#.%$!#'.7"#4,01/0<@=#?4)]=$?H6#&f 58
35 @6# kGa 9%&4?/#.%$S..7"#4,01/0<@=#?4)]=$?H6#&f 59
36 $*'LK3'#)4B$0<1.�B$&@=#?49F?9F.'* 4=$# ,"#5)* ')3 =.'#))34519%& 60
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38 @6# KOLa 9%&\/$E%0.!#'.7"#4,01/0<@=#?4)]=$?H6#&f 62
39 @6# kLa 9%&\/$E%0.S..7"#4,01/0<@=#?4)]=$?H6#&f 63
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43 ')#{?#H)�#.9%&4?/#.%$ 72
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δ = @=#?5.#9%&G*7.{P$2?, m

τ = average residence time for an element in the interface, s

µm =  %*H)#'#)4!)-J4H- \H9%&!8$-./)012

µ = @=#?5.Q+9%&,#)$3$#1, cp

µG, µL = @=#?5.Q+9%&,#)S.=*MZ#@�'}, �$3=*MZ#@9%&45$=H#?$"#+* , cp

ρG, ρL = @=#?5.#�.6.9%&,#)S.=*MZ#@�'}, �$3=*MZ#@9%&45$=H#?$"#+* 

υ = kinetic viscosity, m2 s-1

εAB = energy of molecular attraction

ϕ = @6#@&/0<4/6#'*  2.26 ,"#5)* H*=/"#$3$#14BU..7"#

6����� ���/�(���
a = NQ7./0<9%&'#))3451, m2
aL,aG = @6#@&/0<
A = @6#@&/0<
bL, bG = @6#@&/0<
cL,cG = @6#@&/0<
CL  =  @=#?49F?9F.9#%%'9%&,#), mg L-1

CLI = @=#?49F?9F.9#49F#9%&,#), mg L-1

CG,t =   @=#?49F?9F.9%& VOC S.=*MZ#@�'},/0<4=$# t , mol m-3

CL,t =   @=#?49F?9F.9%& VOC S.=*MZ#@9%&45$=/0<4=$# t , mol m-3

D = ,*?B)3,-/C-v'#)�N)69%&\?4$'8$, m2 s-1

DAB = '#)�N)69%&,#) A S.H*=/"#$3$#1 B, m2 s-1

DG = ,*?B)3,-/C-v'#)�N)69%&\?4$'8$S.=*MZ#@�'},, m2s-1

DL = ,*?B)3,-/C-v'#)�N)69%&\?4$'8$S.=*MZ#@9%&45$=, m2s-1



(16)

waterVOC
D − = ,*?B)3,-/C-v'#)�N)69%& VOC S..7"#/0<%8K5ZE?- T, cm2 s-1

watertoluene
D − = ,*?B)3,-/C-v'#)�N)69%&\/$E%0.S..7"#/0<%8K5ZE?- T, cm2 s-1

watermethanol
D − = ,*?B)3,-/C-v'#)�N)69%&4?/#.%$S..7"#/0<%8K5ZE?- T, cm2 s-1
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DVOC-liquid = ,*?B)3,-/C-v'#)�N)69%& VOC S.=*MZ#@9%&45$=, cm2 s-1

DVOC,ref-liquid =  ,*?B)3,-/C-v'#)�N)69%& VOC %F#&%-&S.=*MZ#@9%&45$=, cm2 s-1

DVOC-gas = ,*?B)3,-/C-v'#)�N)69%& VOC S.=*MZ#@�'},, cm2 s-1

DVOC,ref-gas =  ,*?B)3,-/C-v'#)�N)69%& VOC %F#&%-&S.=*MZ#@�'},, cm2 s-1

foc = ,*+,6=.9%&@#)2 %.%-./)012S.9%&�9]&, g organic carbon  gVSS-1

f(kT/εAB) = collision function
F/D = %*H)#,6=.)35=6#&4,F./�1&?8?9%&[*&)3451H6%@=#?$;'9%&�5$6&.7"#
Fr = Froude number ((?6?05.6=1)
H =   @6#@&/0<4q.)0<, atm m3mol-1

k = Boltzmann�s constant
kb  = ,*?B)3,-/C-v'#)16%1,$#1/#&!8$-./)012, m3 g VSS-d-1

kGa = ,*?B)3,-/C-v{P$2?�'},, m3 s-1

kLa =  ,*?B)3,-/C-v{P$2?9%&45$= , m3 s-1

kGa (VOC) = ,*?B)3,-/C-v{P$2?�'},9%& VOC, m3.s-1

kLa (VOC) = ,*?B)3,-/C-v{P$2?9%&45$=9%& VOC, m3.s-1

kGa (VOC,ref) = ,*?B)3,-/C-v{P$2?�'},9%& VOC %F#&%-&, m3.s-1

kLa (VOC,ref) = ,*?B)3,-/C-v{P$2?9%&45$=9%& VOC %F#&%-&, m3.s-1

kp =  partition coefficient, m3/g VSS-d
km = µm/Y
Kow = octanol/water partition coefficient, m3 m-3octanol
KOL =   ,*?B)3,-/C-v'#)[6#1\%.?=$)=?4?Q<%4/01 '* =*bZ#@9%&45$=, m s-1

KOLa = ,*?B)3,-/C-v'#)[6#1\%.?=$)=?4?Q<%4/01 '* =*bZ#@9%&45$=, m3 s-1

L = @=#?1#=9%&4N$/ #&, m
M = .7"#5.*'\?4$'8$, g mol-1

MVoc = .7"#5.*'\?4$'8$9%& VOC, g gmol-1
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MVoc,ref = .7"#5.*'\?4$'8$9%& VOC %F#&%-&, g  gmol-1

MwVOC = .7"#5.*'9%&\?4$'8$9%& VOC S+f, g mol-1

n = ,*?B)3,-/C-v

��2��	.3�6��������/�(��� (/��)

pt = @=#?+*.,*? E)K2, bar
QG = %*H)#'#)(5$9%&%#'#>, m3 d-1

QL =  %*H)#'#)(5$49F#9%&.7"#4,01, m3 d-1

QE = %*H)#'#)(5$%%'9%&.7"#4,01, m3 d-1

QW = %*H)#'#)9%&H3'%./-7&, m3 d-1

rAB = molecular separation of collision, °A
rm  = %*H)#'#))3451%%', g d-1

rbio  = %*H)#'#)16%1,$#1/#&!8$-./)012, g d-1

rads = %*H)#'#)+E+:* , g d-1

rS = %*H)#'#)16%1,$#1/#&!8$-./)0129%& o-cresol
R =  @6#@&/0<,#'$�'},, atm m3mol-1K-1

Re = 4$9 Renolds ((?6?05.6=1)
RVOCs,t =   %*H)#'#))3451 VOCs /0<4=$# t , mol s-1

Sc = 4$9 Schmidt ((?6?05.6=1)
Sc Liquid = H*=4$9 Schmidt S.=*MZ#@9%&45$=
Sc Gas = H*=4$9 Schmidt S.=*MZ#@�'},
Sd = @6#'#)%-<?H*=9%&,#) VOC S.{%&%#'#>
SS = B)-?#K9%&�9]&�9=.$%1, mg L-1

t = 4=$#'#)/0<SGF, s
tf = 4=$#,8+/F#1,"#5)* '#))3451, s
T =   %8K5ZE?-,*? E)K29%&.7"#, K
U 10 cm = @=#?4)]=$?45.Q%D-=.7"#4BU.)313 10 4:.H-4?H), m s-1

V =  B)-?#H)9%&,#)$3$#1, m3

VA = solute molal volume at normal boiling point, cm3 mol-1

X = @=#?49F?9F.9%&!8$-./)012, mg L-1
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Xb = @=#?49F?9F.9%&!8$-./)012/0<1*&=6%&(=, g VSS-d m-3

XW  = @=#?49F?9F.9%&4:$$2/0<H#1, g VSS-d m-3

Y = G0=?=$ .,* ,4H)H


