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Isotope Separation of Deuterated Methane and Natural Methane
by Gas Chromatography

XING Pi-feng, LUO Shun-zhong, YANG Yan-qiu, CHEN Shao-hua
(Institute of Nuclear Physics and Chemistry, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The total separating size(K,) of CD, and CH, was detected by quadrupole mass
spectrometer on line, and the relation of K, and vary chromatographic conditions and
sample volume were tested. The results show that the chromatographic column packing,

column length and sample volume affect K, greatly, but the carrier-gas flow not evidently.
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REREMMEAR 107", HEIIHERER
Fla R x KA P COOREHNSHTRAE
AR 1077, AT, B Y 100 g
CD. WA EFEE B BEA B 2 500 km, REWM,
HHLE2MBENATERASYERELR,
FELATHUERTREEK—-HERS.
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Table 1 Effect of chromatographic celumn packing on K,

A H tg (CD;) /min W(CD;)/min tr(CH4) /min W(CH,)/min K,
60/80 B M. S. 25.92 2. 84 26.52 2.86 0.21
60/80 B M. S. +3%A. C. 37. 38 3.26 38. 77 3.38 0.40
60/80 H A.C. 80. 07 2.13 86. 32 2.65 1.31

Wi AE,$6.4 mmX 2.0 m;kEE, —24 °C; 8BS ,He,50 mL/min; M. S. H5ASFHLA. C. BiEHR, LUTFH

Al FRragts5eRsERETER

Fig. 1 Scheme of the methane purification and chromatographic separation system
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BBEREN K ZEWABREGE . X
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2 m¥ME 5 m, K, fUEMT 36%.

MR K, 8w 54 R K (R 3D,
Xt T4 AL AR R AR, K LA X F o
TS 3NHEH KRB G BREM 11 °CHEKER

—41 "C B, K, I T 0. 08 {RIB F iE MR AEH
K fi—8E 1.3 UL MHEZA TR
B 30%,

B I3k — 25 TIE B 1 M R R SR B A AT A
SRR EMERREEE. A& 4T,
Xt FIE PR AR, B B B/ 50 mL/min,

2 BAEEKENKHER
Table 2 Effect of coluran length on K,

B KRE/m R (CDy)/min W(CD,)/min tr (CH, ) /main - W(CHy) /min X, i 5 W
2 19.18 Q.33 1092 0.38 1.04 SR (60780 B AC.
H#Z.6. 4 mm;HHR: 22°%
5 37. 88 0. 66 39. 82 0.71 1.42 #4:100 mL/min He
2 13. 30 1. 20 13.72 1.25 0.34 1H¥.60/80 B M.S. +3%A.C.;
3 22.85 1. 95 23.67 2.024 0.41 HA42.6.4 mmykER 11 °C;
5 47.90 2.96 49.52 3.07 0. 54 #%%:50 mL/min He
ERARETHERE S5 P . FEAETHERAZER
£3 EEXKREM
Table 3 Effect of column temperature on K,
ik E HH|//°C tr(CDy)/min  W(CD;)/min  tr(CHy)/min  W(CH,)/min K,
$#6.4 mmX2,0 m,60/80 H M. S.; 11 8. 32 0.96 8.58 0.94 0.27
100 mL/min He —24 25.92 2.84 26.52 2. 86 0.21
$6.4 mmX 2.0 m; 11 13. 30 1.20 13.72 1.25 0.34
60/80 H M. S. +3%A.C.; —24 37. 38 3.26 38.77 3. 38 0. 40
50 ml./min He —41 52.63 5.08 54.23 5.18 0.48
$6.4 mmX2.0 m,60/80 H A.C. ; 28 10. 58 0. 30 11. 15 0. 31 0.93
100 mL/min He 0 19.15 0.67 20,75 0.74 1. 14
—24 80, 87 2.13 86. 32 2.65 1.31
F4 BFEFKHEW
Table 4 Effect of carrier-gas flow on K,
@itk 2 K BAmE/ tr(CDy)/min ~ W(CDy)/min ¢g(CHy)/min W(CH,)/min K
(mL/min)
$6.4 mmX5.0 ml; 50 134.37 8. 66 139.10 8.90 0.54
60/80 B M. S, +3%A.C. ; 100 88,92 3. 41 91, 88 3.44 0.43
—24°C 150 69. 80 3.01 72.10 3.02 0.38
50 21.37 3.44 130. 98 3.81 1.37
$#6.4 mmX2.0 m; 75 95.17 2.74 120. 88 3.03 1.34
60/80 H A.C.; 100 80. 07 2.13 86. 32 2. 65 1.31
—-24°C 125 71. 60 2.22 77.52 2.49 1.26

150 59. 87 1. 86 64.63 2.10 1.20
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Fig. 2 Chromatograzhic separaticn curve of CDgand CH,
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L, K 2HEBER . AT #{R CD, Al CH, i RIF
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Fig. 3 Relation of K, and sample volume
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Fig. 4 A plot of CD; yield and CH, remained
ratio against sample volume
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