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The Study of Adsorption Characteristics of Porous Material
at Low Temperature and Low Pressure

Yang Ting

( Beijing Institute of Special Engineering M achinery, 100076)

Gao Xiangyuan Li Zhongsheng
(Xi’an Jiaotong University, 710049) (Xi’an Electric Furnace Institute, 710000)

Abstract An experimental equipment is set up to measure the adsorption
characteristics of porous material at low temperature and low pressure. The ad-
sorption isotherm of six kinds of activated carbon such as ZX~- 15, KZ15- 2, DX
- 30,PJ- 20,ZK- 40,DX- 40 for air and adsorption isotherm of mixed adsor—
bent of sieve SA and GH- 0 coconut activated charcoal with mass ratio 1 : 1 for
air are measured on the equipment. T he experiment tests show that ZX— 15 has
the best adsorption characteristics among the porous materials which are mea-
sured. Moreover, the data of adsorption isotherm are of high value to design the
cryogenic adsorption equipment.
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s N2, O2, Ar , H2, He

, 1.07310 °Pa'”,
GH , GH- 0
: : ZX- 15,KZ15- 2, DX
~ 30,PJ- 20,ZK- 40,DX- 40 6 :

2
a) 7ZX- 15,KZ15- 2,DX- 30,PJ- 20,ZK - 40, DX~ 40,GH- 0  5A
11 7 78.8 K :
b) 7ZX-15 72.5K :
¢) GH- 0 5A 11 89.96 K
1, 1,2

1R & A A

/K| /Pa e /K |/ /h /h /
ZX— 15 280.1598 658 31.3 |78.23] 350 5 10 200 [3.2%
DX- 40B03.1599 191 27.0 |78.80( 350 5 10 200 16.5%
ZK- 40B03.1599 191 27.0 |78.80( 350 5 10 200 |6.4%
KZ15- 2p81.1598 685 35.0|78.23| 350 5 10 200 |4.3%
DX- 301284.1598 685 21.7 |78.23| 350 5 10 200 |5.6%
PJ- 20 B03.1599 191 36.9 |78.80( 350 5 10 200 16.1%
ZX 2 15884698 '685| 2816720500 B50 fi 10 200 r1401%




50

1999
%41
/K| /Pa /g /K |/ /h /'h /
GHSA™ " P79.70098 685 38.4 189.96| 350 5 10 200 [8.5%
GHSA PR78.10098 685 39.4 178.80| 350 5 10 200 [8.8%
*— ]
¥k _GH-0  5A 1 1 )
k2 HBRXNEHYLEN
/ 3 3
/g em™” fem®s ¢!
ZX- 15 8 20 850 950 2.20 0.75 0.85
DX- 30 8 12 1 100 2.20 0.90
DX- 40 4 8 1 100 2.20 0.9
ZK- 40 4 8 650 750 2.10 0.55 0.65
KZ15- 2 8 16 — — —
PJ- 20 8 16 1000 .15 0.80
GH- 0 20 40 1300 1400 2.0 1.0
S5A — — — —
) 350 , 5h,
200 10 h (
) ; :
1 h7 2 2 4 h 2

2

~7

78.8 K, 89.96 K
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v (v=0.9241);
N —20p = pa— ps, (pa= 10" Pa);
pa> > pg Ap = 10’ Pa
AH g—— 300 K 72.5K AHg =
1 000 kJ/mol;
AH « , s 14 kJ/ mol(
)3
RTIZ_RTYL = 2.49 kJ/mOl( Tn = 300 I()
u= 0.004 95 kg
72.5K ,pP= 0.83 kg/l
0.004 95/ 0.83= 0. 006 1
’ 26 28 ,
R 3
3
3.1
7ZX- 15,KZ15- 2,DX- 30,PJ- 20,ZK- 40,DX- 40,GH- 0 5A
1 1 6 78.8 K ( 2) 7ZX-15
,PJ- 20 s Branauer
5 s 7ZX- 15
[3]
4 5 ,
10%, (78. 8K) 3
( 3,4) .
ZX-15 72.5K ,10Pa 0.11kg/ kg ,
78.8 K ,10Pa

2

2

0.085 kg/ kg.
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% Md B 73 ./Pa
K2 78.8K W% R If4iE 4 H
k3 78.8K TAWMEIELFTERN
/Pa
ZX- 15 | o= 0.020 11lnp + 0. 049 39 0.26 o= 0.004 411n p + 0.021 24
KZ15- 2 | 0= 0.019 73Inp + 0. 006 89 0.40 0= 0. 006 89Inp + 0.021 81
DX- 30 | 0= 0.010 9lnp + 0. 048 25 0.67 0= 0.004 72Inp + 0.022 39
PJ- 20 |o0=0.028 31lnp + 0.029 17 0.87 0= 0.01221Inp + 0.026 24
ZK- 40 | o= 0.022 67Inp + 0.030 14 1.33 o= 0.012 42y p + 0.031 01
DX- 40 |g=0.019 02Inp + 0. 02579 0.73 o= 0.002911np + 0.015 31
GH5A | 0= 0.027 49In p + 0. 078 40 0.28 0= 0.004 37Inp + 0.021 48
*— ;
E I
( 72.5K. 89.96K)
72.5K 7ZX- 15
0= 0.020 371 40lnp + 0. 072 099 6 (p =2 0.13 Pa)
0= 0.002 134 56Inp + 0. 017 861 1 (p < 0.13 Pa)
89.96 K GH-0 5A 1 1
o= 0.012249 60lnp + 0.0337230  (p = 0.62 Pa)
o= 0.008 807 85lnp + 0.027 6178  (p < 0.62 Pa)



1999
0. 14 - 016 7"
2o w0 0. 14 ——t
. - L - -
T 0.1 s BNESSLS 0 2f—=#
& o "w . <> GHBA (78. 80 K)
°~ 0,08 - = 0.1 [73 —5-CHA4(89. 96 K) [
mﬂ” o IH 0. 08—
0,064 Lo 7x-15(78.8 Kl ? ¥
= SZX 16725 K| & 0. 06— =07
B 0. ”4[5{ = 04[17‘?*"
0. 02 l 0. OELV
0 - 0
0 5 15 20 25 0 5 10 15 20 2
W [ft B J3./Pa Wit 1 51 /Pa
B3 R EE AR Rk B W4 05 EEA MR HE R T H
3.2
b 2
, , 5 6
0. 01
R 7 =78.8 K —S—KZ15-2
3 —=2—DX30
0.001 f o ——=+—DX40
o s
= e = e
o3 A Tl T TS ——<—7K10
o .3\ ~. -‘vkcﬁ__.:\
— 4 T T = —F-7X15
x — “><___» S~ **—.“_‘
« 0.0001 By e W
o, - i — -
= P T
ST — ok
L] %T:Q\ < s
T ——
. s S T My
LE=005 | [UNSULIE W S S| S ﬂ-&lﬂw
1E-00G
50 100 150 200 250 300 350 100
FFEa), min
E5 [Eehs
3.) ) D ’
5 , 1 2 ,
ZX- 15 4. 666x 10" °Pa 133.332x 10 ’Pa ZX- 15



55

2
b) ( 6,7) , ,
0. 0001 0. 001 |
& <=7X-15(78.8 K) 4 “-GHAA (89. 96 K)
o \q —+ZX-15(72.5 K) B W -5 GH5A (78. 80 K)
= ° = \g
=l 005 , 3\&&*% z N R
= 0.0001 | Sg ’
; N E QD@\ KH——?——’;—-\T
D: SO M
R R So—-
Hﬂ]F'—OOG =
0 50 100 150 200 250 300 350 = 0° 0 20 0 60 80 100 120 140
BFE],/min B8], /min
B 6 IRE xR ME R R B 7 IR EXNRMER SR E
4
ZX- 15,DX- 30, DX- 40, PJ- 20,ZK~- 40,KZ15- 2 GH-0
5A 11 7
, ,ZX- 15
, 8.532x 107 *Pa(78. 8K) 5.866x 10" “Pa(72.5K), ,
0= Alnp + B )
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