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Abstract: Static headspace-GC method was used to determine the concentration of methane in water. In the static
headspace-GC method, Henry’s law constant of methane in water has been usually thought to be the theoretical
value; nevertheless, in fact, Henry’s law constant of methane is not the same in different sorts of “water”.
For the purpose of providing the higher determination accuracy, Henry’s law constant of methane in the water
should be determined first before using static headspace-GC method. A method for determination of Henry’s law
constant of methane in water is presented in this paper. A device for gas-liquid equilibrium was developed. The
time of gas-liquid equilibrium was studied. Formulas about Henry’s law constant were derived systematically
with the concentration of methane of only gas phase equilibrium and M,qqv between two phase equilibriums.
The experimental result is that Henry’s law constant of methane in the test water is 64 226 792 Pa-L/mol under
atmospheric condition of 25°C. At last the result was proved to be correct through the comparative study of
Mchgadav and Mogqy.
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Configuration drawing of the device for gas-liquid equilibrium
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Fig. 2 Effect of equilibrium time on the concentration of
methane in the headspace
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Fig. 3 Effect of M,qqv on the concentration of methane
in the headspace and Henry's law constant
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Table 2 Experimental data for determination of Henry’s law constant of dissolved methane in experimental water by
A.R.M/headspace equilibrium method

s , TR R e vk
% ok . i Zs HH ez vk iF e
Mﬁfﬁ Tizs 4E 5 Maaav/pL h?mﬁﬁg Std dev = F] 5 $/(PasL/mol) CuownwaterCiy
7 CHa /(nmol/L)
151-1/2 0.100 1 0.002 4
151 0 0.159 4
151-2/2 0.102 1 0.005 3
152-1/2 2.027 4 0.006 3
152 50 65 109 977 3.1990
152-2/2 2.028 1 0.008 4
153-1/2 3.9503 0.001 1
153 100 64 697 850 6.2370
153-2/2 3.956 7 0.009 4
154-1/2 5.8719 0.002 4
154 150 63 520 358 9.269 6
154-2/2 5.879 6 0.002 2
155-1/2 7.798 5 0.003 9
155 200 63 578 985 12.306 7
155-2/2 7.803 3 0.003 7
25°C B R o 78 52 56 JROBROK H Y = A F BT 311 64 226 792 PasL/mol
#3 LWKAMBRFFEHIIESHIEE
Table 3 Experimental data for verification of Henry’s constant of dissolved methane in experimental water
S,Z@ﬂzl: /%mé ]ﬁé EF! %Tki ;;%J\ﬂ( EP EF' % Mupgasv MdownwalchII4V MAIICII4V MCII4addV Magav
SFE WE/10° e BE/(nmol/L) /L /L /L /L /uL
151-1/2 0.100 1
0.159 4 2.527 5x1077 9.754 8x10~° 2.625 0x1077 0 0
151-2/2 0.102 1
152-1/2 2.207 4
3.199 0 5.069 3x10°¢ 1.956 5x1077 5.265 0x10°° 5.002 5x10°° 50
152-2/2 2.208 1
153-1/2 3.950 3
6.2370 9.883 7x10°° 3.814 6x1077 1.026 5x10°° 1.000 3x107° 100
153-2/2 3.956 7
154-1/2 5.8719
9.269 6 1.468 9x10°° 5.669 3x1077 1.525 6x10°° 1.499 4x10°° 150
154-2/2 5.879 6
155-1/2 7.798 5
12.306 7 1.950 2x10°° 7.526 9x1077 2.025 4x10°° 1.999 2x10°° 200
155-2/2 7.803 3
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