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APPENDIX A
Calibration Curve of BTEX and MTBE

C a l i b r a t i o n  T a b l e

C a l i b .  D a t a  M o d i f i e d 2 / 4 / 0 3  1 2 : 3 1 : 1 2  PM

C a l c u l a t e  
B a s e d  ๐ท

E x t e r n a l  s t a n d a r d  
P e a k  A r e a

R e l . R e f e r e n c e  Window  
A b s . R e f e r e n c e  Window  
R e l .  N o n - r e f .  Window  
A b s .  N o n - r e f .  Window  
U n c a l i b r a t e d  P e a k s  
P a r t i a l  C a l i b r a t i o n  
C o r r e c t  A l l  R e t .  T i m e s

5 . 0 0 0  %
0 . 0 0 0  m i n
5 . 0 0 0  %
0 . 0 0 0  mi n  
n o t  r e p o r t e d
Y e s ,  i d e n t i f i e d  p e a k s  a r e  r e c a l i b r a t e d  
No,  o n l y  f o r  i d e n t i f i e d  p e a k s

C u r ve  Type  
O r i  j i n  
W e i g h t

L i n e a r
F o r c e d
E q u a l

R e c a l i b r a t i o n  S e t t i n g s  
A v e r a g e  R e s p o n s e  
A v e r a g e  R e t e n t i o n  Ti me

A v e r a g e  a l l  c a l i b r a t i o n s  
F l o a t i n g  A v e r a g e  New 75%

C a l i b r a t i o n  R e p o r t  O p t i o n s  ะ
P r i n t o u t  o f  r e c a l i b r a t i o n s  w i t h i n  a s e q u e n c e :  

C a l i b r a t i o n  T a b l e  a f t e r  R e c a l i b r a t i o n  
N o r m a l  R e p o r t  a f t e r  R e c a l i b r â t i o n  

I f  t h e  s e q u e n c e  i s  d o n e  w i t h  b r a c k e t i n g :
R e s u l t s  o f  f i r s t  c y c l e  ( e n d i n g  p r e v i o u s  b r a c k e t )

S i g n a l  1 : FID1 A,

R e t T i m e  L v l  Amount  
[min] s i g  [ug]

- I l  1
A r e a  A m t / A r e a  R e f  

1 1 _ 1 __
Grp Name 

1 1
1 9 . 9 0 1 0 0 1 . 1 2 9 5 9 8 . 7 6 5 0 9
2 4 7 . 6 1 9 0 0 6 . 5 5 2 1 7 7 . 2 6 7 6 7
3 9 0 . 9 0 9 0 0 1 4 . 0 5 6 6 6 6 . 4 6 7 3 3
4 2 3 0 . 7 7 0 0 0 3 6 . 0 9 0 2 5 6 . 3 9 4 2 5
5 4 . 9 7 5 0 0 1 . 6 4 3 2 5 3 . 0 2 7 5 3
1 9 . 9 0 1 0 0 2 . 2 7 2 7 0 4 . 3 5 6 4 9
2 4 7 . 6 1 9 0 0 1 1 . 5 7 9 7 3 4 . 1 1 2 2 7
3 9 0 . 9 0 9 0 0 2 3 . 9 7 8 3 5 3 . 7 9 1 3 0
4 2 3 0 . 7 7 0 0 0 5 9 . 7 2 7 6 8 3 . 8 6 3 7 0

MTBE

8 . 9 4 5 1 BENZENE
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R e tT im e L v l A m o u n t A r e a A m t / A r e a  R e f G rp 1 Name
[m in ]  S i g

I l 1
[ug ]

1 1 1
1 2 . 6 7 1 1 5 4 . 9 7 5 0 0 1 . 3 3 3 2 0

_ _ 1 

3 . 7 3 1 6 3
1 1

T O LU EN E
1 9 . 9 0 1 0 0 2 . 3 2 7 1 8 4 . 2 5 4 5 1
2 4 7 . 6 1 9 0 0 1 2 . 2 1 7 3 5 3 . 8 9 7 6 5
3 9 0 . 9 0 9 0 0 2 5 . 3 1 4 6 6 3 . 5 9 1 1 6
4 2 3 0 . 7 7 0 0 0 6 4 . 2 9 5 5 3 3 . 5 8 9 2 1

1 6 . 4 0 1 1 5 4 . 9 7 5 0 0 1 . 4 0 6 4 4 3 . 5 3 7 3 0 E T H Y LB E N Z E N E
1 9 . 9 0 1 0 0 2 . 3 8 7 3 5 4 . 1 4 7 2 7
2 4 7 . 6 1 9 0 0 1 2 . 8 7 7 9 9 3 . 6 9 7 7 0
3 9 0 . 9 0 9 0 0 2 5 . 9 5 0 4 7 3,. 5 0 3 1 7
4 2 3 0 . 7 7 0 0 0 6 7 . 5 1 8 6 1 3 . 4 1 7 8 7

1 6 . 6 9 6 1 5 4 . 9 7 5 0 0 1 . 3 5 6 2 8 3- 6 6 8 1 3 M -X Y L E N E
1 9 . 9 0 1 0 0 2 . 5 3 9 3 6 3 . 8 9 9 0 1
2 4 7 . 6 1 9 0 0 1 3 . 3 1 0 7 1 3 . 5 7 7 5 0
3 9 0 . 9 0 9 0 0 2 6 . 7 5 9 7 6 3 . 3 9 7 2 3
4 2 3 0 . 7 7 0 0 0 6 9 . 2 4 3 1 8 3 . 3 3 2 7 5

1 7 . 5 5 0 1 5 4 . 9 7 5 0 0 1 . 6 2 1 6 1 3 . 0 6 7 9 4 0 - X Y L E N E
1 9 . 9 0 1 0 0 2 . 7 4 2 2 2 3 . 6 1 0 5 7
2 4 7 . 6 1 9 0 0 1 3 . 6 1 3 7 4 3 . 4 9 7 8 6
3 9 0 . 9 0 9 0 0 2 7 . 3 8 9 1 9 3 . 3 1 9 1 6
4 2 3 0 . 7 7 0 0 0 7 0 . 5 3 2 3 6 3 . 2 7 1 8 3

2 W a r n in g s  o r E r r o r s  :

W a r n in g : O v e r l a p p i n g  p e a k t im e  w in d o w s  a t  1 6 . 4 0 1 โท!ท, s i g n a l  1
W a r n in g : O v e r l a p p i n g  p e a k t im e  w in d o w s  a t  1 6 . 6 9 6 m in , s i g n a l  1

P e a k  Sum T a b le

* * *N o E n t r i e s i n  t a b l e * * *

C a l i b r a t i o n C u r v e s

M TBE a t  e x p .  R T : 6 . 5 7 5  
F ID 1  A ,
C o r r e l a t i o n :  0 . 9 9 9 6 9
R e s i d u a l  s t d .  D e v . :  0 . 5 6 0 7 4
F o r m u la :  y  = ÏÏ1X

m: 1 . 5 5 4 3 0 e - l
x :  A m o u n t[ u g ]  
y :  A r e a



Method C:\HPCHEM\l\METH0DS\CU2.M

BENZENE a t  e x p .  RT: 8 . 9 4 5  
FID1 A,
C o r r e l a t i o n :  0 . 9 9 9 8 9
R e s i d u a l  s t d .  D e v . : 0 . 4 9 1 7 1
F o r m u l a :  y  = mx

m: 2 . 5 8 8 8 6 e - l
X: A m o u n t [ u g ]  
y :  A r e a

TOLUENE a t  e x p .  RT: 1 2 . 6 7 1  
FID1 A,
C o r r e l a t i o n :  0 . 9 9 9 8 7
R e s i d u a l  s t d .  D e v . :  0 . 5 5 7 3 8
F o r m u l a :  y  = mx

m: 2 . 7 7 7 4 0 e - l
x :  Amount  [ug]  
y :  A r e a

ETHYLBENZENE a t  e x p .  RT: 1 6 . 4 0 1  
FID1 A,
C o r r e l a t i o n :  0
R e s i d u a l  s t d .  D e v . :  0
F o r m u l a :  y  = mx

m: 2 . 9 0 7 9 0 e - l
x :  A m o u n t [ u g ]  
y :  A r e a

9 9 9 8 5
6 3 0 1 6

M-XYLENE a t  e x p .  RT: 1 6 . 6 9 6  
F I D l  A,
C o r r e l a t i o n :  0 . 9 9 9 8 9
R e s i d u a l  s t d .  D e v . :  0 . 5 6 4 8 8
F o r m u l a :  y  = mx

m: 2 . 9 8 5 1 1 e - 1
X: A m o u n t [ u g ]  
y :  A r e a



Method C:\HPCHEM\1\METH0DS\CU2.M

0 - XYLENE a t  e x p .  RT: 17
FID1 A,  
C o r r e l a t i o n  :
R e s i d u a l s t d .  D e v . ะ
F o r m u l a  ะ y  = rax

m: 3 . 0 4 3 3 9 e -
X  ะ A m o u n t [ u g ]
y : A r e a

55 0

. 9 9 9 9 1  

. 5 0 6 0 2
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Chromatogram of BTEX and MTBE

I n j e c t i o n  D a t e ะ 1 / 3 0 / 0 3  1 : 1 7 : 4 5  AM S e q .  L i n e 18
S a m p le  Name : f r o n t 7 V i a l 17
A c q .  O p e r a t o r : C h a n p e n I n j 1

I n j  V o lu m e 1 -111

A c q .  M e th o d  
L a s t  c h a n g e d  
A n a l y s i s  M e th o d  
L a s t  c h a n g e d

c : \H P C H E M \ l\M E T H 0 D S \C U 2 .M 
1 / 2 9 / 0 3  2 : 5 2 : 2 6  PM b y  c h a n p e n  
c : \H P C H E M \1 \M ETH O D S\C U 2  . M 
2 / 4 / 0 3  1 2 : 1 8 : 2 0  PM b y  s o m k ia t  
( m o d i f i e d  a f t e r  l o a d in g )

E x t e r n a l  s t a n d a r d  R e p o r t

S o r t e d  B y S i g n a l
C a l i b .  D a t a  M o d i f i e d  ; 2 / 4 / 0 3 1 1 : 1 5 : 1 4  AM
M u l t i p l i e r 1 . 0 0 0 0
D i l u t i o n 1 . 0 0 0 0

S i g n a l  1 :  F ID 1 A ,

R e tT im e  T y p e A r e a A m t / A r e a A m o u n t G r p  Nam e
[m in ] [ p A * ร ] [ug]

_ 1__________ ______ _ _ _ _ _ _  1________

6 . 5 8 2  B V 6 3 . 1 0 7 9 2 6 . 4 3 3 7 7 4 0 6 . 0 2 1 6 9 M TBE
8 . 9 5 8  V B A 2 8 . 4 0 0 1 9 3 . 8 6 2 7 0 1 0 9 . 7 0 1 5 5 B E N Z E N E

1 2 . 6 8 3  BB 4 7 . 1 9 9 6 0 3 . 6 0 0 4 9 1 6 9 . 9 4 1 5 5 T O LU E N E
, 1 6 . 4 1 4  B P 1 . 4 2 5 8 4 3 . 4 3 8 9 1 4 . 9 0 3 3 2 E T H Y LB E N Z E N E
1 6 . 7 1 2  PB 6 . 4 1 5 9 5 3 . 3 4 9 9 7 2 1 . 4 9 3 2 2 M -X Y L E N E
1 7 . 5 6 2  B P 1 . 6 7 0 0 9 3 . 2 8 5 8 1 5 . 4 8 7 6 0 o - X Y L E N E

T o t a l s  : 7 1 7 . 5 4 8 9 3

R e s u l t s  o b t a i n e d  w i t h  e n h a n c e d  i n t e g r a t o r !
1 W a r n in g s  o r  E r r o r s  ะ
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APPENDIX B 
Chromatogram of GC/MS
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MCountS RIC all inlet 40ul ฯ 15;17;14 21-2-4
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Saturn Fit Search Hit List

Saturn Fit Search Hit List
Saturn Fit Search Results Hits Found:Pre-Search Hits Found:
Saturn Fit Search Parameters Threshold:Target Ion Range:Library MW Range:Library Ion Range:Local Normalization: Requested Pre-Search: Requested Final Search: Search 4 Libraries:

25350

70045 - 350 45 - 25045 - 350 (Target Mass Range)On25025A. c:\saturnws\satlib\nist98rn IbrB. c:\saturnws\satlib\nist98r Ibr c. c:\saturnws\satljb\libr_tr.lbr อ. c:\satน rnws\satlib\libr~tx.Ibr
Target Spectrum

'Target
11.612 min. Scan: 695 Chan: 1 Ion: 95 U S  RIC: 4470684 BC

Spectrum from c:\... \cu oilMnlet 40ul 1 15;17;14 21-2-46.sms Scan No: 695, Time: 11.612 minutes No averaging. Background corrected.Comment: 11.612 ทาเท. Scan: 695 Chan: 1 Ion: 95 US RIC: 4470684 BCPair Count: 67 MW: 0 Formula: None CAS No: None Acquired Range: 40 - 350
P u r i ty F i t R F it E n try # MW. F o rm u la , CAS N o ., Name

1. 928 979 979 9522 B 106 C8H10, 9 5 -4 7 -6 , B en zen e , 1 , 2 - d im e th y l -
2 . 944 977 977 9508 B 106 C8H10, 1 0 8 -3 8 -3 , B en zene , 1 , 3 - d im e th y l -
3. 895 975 975 9512 B 106 C8H10, 2 1 7 5 -9 1 -9 , 1 , 3 - C y c lo p e n ta d ie n e ,  5 - (
4. 927 975 975 9510 B 106 C8H10, 1 0 8 -3 8 -3 , B en zene , 1 , 3 - d im e th y l -
5. 927 975 975 9517 B 106 C8H10, 1 0 6 -4 2 -3 , p -X y le n e
6. 938 971 971 9514 B 106 C8H10, 1 0 6 -4 2 -3 , p -X y le n e
7. 936 970 970 9515 B 106 C8H10, 1 0 6 -4 2 -3 , p -X y le n e
8. 936 969 969 37716 A 106 C8H10, 1 0 6 -4 2 -3 , p -X y le n e
9. 936 969 969 9509 B 106 C8H10, 1 0 8 -3 8 -3 , B en zen e , 1 , 3 - d im e th y l -

10. 936 969 969 9518 B 106 C8H10, 1 0 6 -4 2 -3 , p -X y le n e
11. 935 969 969 9523 B 106 C8H10, 9 5 -4 7 -6 , B en zen e , 1 , 2 - d im e th y l -
12. 935 968 968 9511 B 106 C8H10, 1 0 8 -3 8 -3 , B en zene , 1 , 3 - d im e th y l -
13. 934 968 968 9516 B 106 C8H10, 1 0 6 -4 2 -3 , p -X y le n e
14 . 934 967 967 9524 B 106 C8H10, 9 5 -4 7 -6 , B en zene , 1 , 2 - d im e th y l -
15. 932 966 966 37714 A 106 C8H10, 1 0 8 -3 8 -3 , B en zen e , 1 , 3 - d im e th y l -
16. 932 965 965 37719 A 106 C8H10, 9 5 -4 7 -6 , B en zene , 1 , 2 - d im e th y l -
17. 928 961 961 9500 B 106 C8H10, 9 5 -4 7 -6 , B en zene , 1 , 2 - d im e th y l -
18. 889 956 956 37691 A 106 C8H10, 2 1 7 5 -9 1 -9 , 1 , 3 - C y c lo p e n ta d ie n e ,  5 - (
19. 918 951 951 9513 B 106 C8H10, 2 1 7 5 -9 1 -9 , 1 , 3 - C y c lo p e n ta d ie n e ,  5 - (
20. 451 944 944 36724 A 176 C9H8N202, 1 6 8 4 4 -4 2 -1 , S yd n on e , 3 - (phenylm e
21. 899 941 941 36861 A 106 C8H10, 2 8 0 9 -7 1 -4 , 2 , 4 -O c ta d iy n e
22 . 881 940 940 9354 B 106 C8H10, 2 8 0 9 -7 1 -4 , 2 , 4 -O c ta d iy n e
23. 409 939 939 36763 A 170 C7H7Br,, 5 3 7 6 -0 3 -4 , C y c lo h e p ta t r i e n y l iu m ,  ๖
24. 897 939 939 36408 A 106 C8H10, None, 1 , 6 - H e p ta d ie n - 3 - y n e , 5 -m e th y l
25. 891 937 937 37696 A 106 C8H10, 1 0 0 -4 1 -4 , E th y lb e n z e n e
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APPENDIX c
Daily calculation of VRU’s ability for controlling gasoline vapor

Table C-l Control Efficiency (CE%) of VRU at FPT

Test MTBE Benzene Toluene Ethybenzene o-Xylene m-Xylene Total voc
21/1/03 testl 100.0C 100-0C 98-86 100-0C 95-02 96-19 99-98C

test2 100-0C 100.0C 97.31 na na na 99-99C
22/1/03 testl 100-0C 99-91 99-44 100-0C 100-0C 100-0C 99-991

test2 100-0C 100-0C 99-74 100-0C 100.0C 100-0C 99-996
23/1/03 testl 100-0C 100-0C 97-24 na na na 99-966

test2 100-0C 99-96 98-39 na na 89-30 99-976
24/1/03 testl 

test2
100-0C 100-0C 100-0C na na 100-0C 99-98'

99-996100-0C 100-0C 98-71 na na na
25/1/03 testl 

test2
100-0C 99-72 98-44 na na na 99-96/

99-946100.0C 99-80 99-20 na na 100.0C
26/1/03 testl 

test2
100-0C 100-00 100-0C 100-OC 100-0C 100-00 99-98?

99-99?100.0C 100-00 100-0C na 100-0C 100.00
27/1/03 testl 

test2
100-00 99-96 na 100-0C 100-00 100-00 99-982

99-98?100.00 100-00 na 100-00 100-00 100-00
2/2/03 testl 100-00 error 100-0C na na 100-00 99-976

test2 100-00 error 100-00 na 100-00 100-00 99-97'
Average 100-00 99-953 99.095 100-000 99-378 98-791 99-982

Average HAPaCE% 99-536
error Analysis error
na Not found compound both inlet&outlet

Benzene, Toluene, Ethylbenzene, m-Xylene, O-Xylene and Methyl tert-Butyl Ether



85

Table C-2 Control Efficiency (CE%) of VRU at SHELL

Test MTBE Benzene Toluene Ethybenzene O-Xylene m-Xylene Total voc
1/12/02 testl 99-735 98-751 na 100 na 98-013 99-981

test2 99-892 95.792 na na 100 na 99.99'
2/12/02 testl 100 98-085 98-08 na na na 99-961

test2 97-778 99-43/ 100 na na 100 99-986
3/12/02 testl 

test2
100 98-756 na na na na 99-961

99.985100 92-95/ na na na na
5/12/02 testl 100 99-975 99-798 na na 100 error

test2 100 99-935 100 na na 100 error
8/12/02 testl 99-856 95-525 na na na na 99-985

test2 100 99-495 na na na na 99-97/
12/12/02 testl 97-014 92-945 94-485 100 na na 99-952

test2 100 97-896 97.175 na na na 99.955
13/2/03 testl 99-927 98-198 98-542 100 na 95-778 99-902

test2 99-98 99-185 99-175 100 100 97-352 99-96
14/2/03 testl 99-461 92-692 87-14^ na na na 99-766

test2 100 96-78 96.386 na na 88-443 error
16/2/03 testl 100 99-9? 99-343 100 100 98-081 99-991

test2 99-954 99-539 97-763 100 100 95-92 99-976
Average 99-6445 97-54872; : 97-324085 100 100 97-065222 : 99-9552

Average HAPaCE% 98-597088

error Analysis error
na Not found compound both inlet&outlet

Benzene, Toluene, Ethylbenzene, m-Xylene, O-Xylene and Methyl tert-Butyl Ether
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