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Chromatographic flow chart

o W R RG S, ke o oy g T AR S
AR ESAR T o T AR

2 #ERE5
2.1 BiEiTA
Wil 1 AR VAR O R AEEE 2 5

B A SRR SR — SRR Y (03 TR ILIAD 2,
HH 3 15 F Y LA P LI 3

t/min

(b) HiA 2

I— 82— A3 A 4 — R 5 — — S ALk

& 2

IE 1 FEE 2 58] b R G K

Fig. 2 Chromatogram of the standard gases obtained by channel 1 and channel 2
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Chromatogram of the standard gases obtained by channel 3
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Tab. 3 Effect of carrier gas
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Tab. 4 Linearity parameters and detection limits
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Tab. 6 Analytical results of coke oven gas sample(n =8)

Tab. 5 Results of test for accuracy %
45y NEE W EURORAE =
AR 44.612 44.599 —0.013

AR 8.031 8.025 —0.006
AR 10.011 9.985 —0.026
AR 10.012 10.031 0.019

— & LBk 5.011 5.003 —0.008
gt 0.503 0.501 —0.002
e 0.498 0.497 —0.001
2 0.549 0.551 0.002
N B 0.502 0.500 —0.002
TN I 0.502 0.504 0.002

ETHE 0.010 0.009 —0.001
T 0.199 0.198 —0.001
1E e 0.101 0.098 —0.003
e 0.102 0.106 0.004
ECkE 0.051 0.049 —0.002
o 0.054 0.052 —0.002
P 0.030 0.032 0.002
HIES 0.012 0.011 —0.001
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58.775,58.778,58.742,58.738

3.661,3.657,3.622,3.661,
— LT 3.657 0.53
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TR 7 9189,0.213,9.222

9.182 0.41
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1.629,1.626,1.635,1.633,
N 1.630 0.27
1.627,1.628,1.625,1.637
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o 0.062,0.061,0.060,0.062 ’ ’

X 0.211,0.210,0.212,0.209,
N 0.211 0.87
0.213,0.212,0.209,0.214
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Establishment of A General Method for Analysis of Process Gas
in the Synthesis Natural Gas from Coke Oven Gas by
Multi-Dimensional Gas Chromatography
GAO Li, SI Ruigang”
(Beijing Research and Development Center, Xindi Energy Engineering Co., Ltd., Beijing 100176, China)

Abstract :

established for analysis of 18 gases in the process of synthesis of natural gas from coke oven gas.

A method of multi-dimensional gas chromatography with four valves and six columns was
The target
components were divided into three channels in this method. Channel 1 was used to analyze hydrogen and oxygen
with argon as carrier gas, where hydrogen and oxygen were separated and determined by Porapak Q packed
chrometographic column, MolSieve 5A chromatographic column and TCD; channel 2 was used to analyze carbon
monoxide, carbon dioxide and nitrogen with hydrogen as carrier gas, where the 3 gases were separated and
determined by two Porapak Q packed chrometographic columns, molsieve 5A chromatographic column and TCD;
channel 3 was used to analyze methane, ethane, ethylene, propane, propylene, n-butane, butene, n-pentane,
pentene, n-hexane, hexene, benzene and toluene with nitrogen as carrier gas, where the 11 gases were separated
and determined by HP-AL/KCL capillary chromatographic column and FID, respectively. The results showed that
linear relationships between the volume fractions of 18 components and their corresponding peak areas were found in
the definite ranges, and values of linear correlation coefficients found were all above 0.999 5. The detection limits
(3S/N) were in the range of 1.27 X 107°% — 2.00 X 10 *%. The standard gases of the 18 components were
analyzed, giving values of absolute error in the range of —0.026% —0.019%. The prescribed method was used in
analyzing the sample of coke oven gas, and RSDs (72 =8) of the determined values were ranged from 0.015% to

2.4%.
Keywords :

multi-dimensional gas chromatography; coke oven gas; natural gas; process gas; general method
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