Y¥Ak 2f R (Wuli Huaxue Xuebao)

November

Acta Phys. -Chim. Sin., 2005, 21(11):1211~1216 1211

RERR B IR iAW B 2 F R

&L

X

FAZE T 2 B R IR PR

Ju X 7K A

CRIIRE=EBE I S A A B2 &, DU 2RI 614004)

WE £ 293~313 KRV H, WFFE 1 Ak IRCAE PR e o8 X 4 FF I A Ay R R A BHA PR PR BE A 6 1 e e A
THE R M TY(SDM-A). 7EH] SDM-A A B FE, HBATEE B9 B 25 R, Tk i 3T m IE 47 S
Iy TR 5 20 T2 W Y FLR. FET SDM-A, BIFFE T R T2, 1 1 IR T 2 B R A R B
PR A R R R FEE R PR 1 A B GRS B el D o A, R R
AR RS ) P BT, TR B A /N3, 0 DR g 24 P A B R R S35 B2 R SR PR AN 8 P A 25 2R

E3 e
FESES: 0642

Y- [T R B 2 — 28 Bl - [T W B 52 2% A 2L
PO R BRI L S R R A AR . B B Ak
PRI ¥ R AR A 2 FE -1 W B B9 Langmuir A7,
FEE R R R R OCR. REHENC L E
BRI THERERN, (B — B A WA .
1988 KA 25 T A 4 T V- [T A A v g
J it 4G U B ABE AR G2 ABE A R - [ R R e s o
I B R YOG R AR Ay B e A, A
FHTCA WP A OC FR K, T T i 0 i B A A
% FRR . A A BTG b Kb T — S - [T A S
KRR FRATRI R R T W BB 5 BT
R, AR A DL R (SDM-A)
FEA, S8R T IR-TEWE B Y Langmuir 7 F2AOHE S, 38
W] SDM-A 5 Langmuir #8G NTEERR. 2 T i —
AT B R, e E 2 iR R,
VBT Tz b 5T, Ao iz —.

1 ERFERELETT %

Y- [ W B e, 95 B A TR B (Stoichio-
metric displacement model for adsorption, fAijf% SDM-
ARECFR IR

lgP =B +(q/2)lga™ 1)
A P, g ¥ BOTE ] -V A b i #8200 T R
B 4 R AR 2 o i S 1), B I T3, T8 791 % i
BRI 25 B RN S HG g 2 1 mol ¥ FRIME I T

RERE, R, SRR, R, HRCBEEMK, SDM-A, WEFfFA T2

W RS R EE IR B s Z=q+ T, T A WIS 551 I i
W PR TR BE IR s a SR W P s R I o YA T
FE. il SDM-A 3R, —E il BT AR 3 L R 2L P,
FATRF 465055 R P B M B X B LG R FR
ATAL R 2R B () 1 A v i, 7T R A ok
c UBTE . PR T IHICR IR
P=clc (2)
c=I'/vs 3)
K@M ¢ R s o () P10 P SRR B, p S
TE 5 ¢ AR B 1 I o A W SR ) T A JEE R MR BB, PR
ST A P W S e T R ) S TET A B A W o
JEARTR Ve 32 3) 5. B R iR R W Y
BN SR, Y RN R 3 R/, PRI AT
FHER Lt () B~ J2 M B AR R 4 I BfF 5512 T 7
B 4 ) R N AR A G2 i I O VA = W <
V=St (4)
t=V,./(AN) )
AP S SR AERC LEFRTAT, ¢ S B )28 1T A B3
M2REE. 5)= v, B OB EERIAF, A 2
ICLEsrFINERIE, DL HERR J5 =CHES 78 W B 711
R0 FH A (nm? - molecule™). ‘& A 44
T (6)X T
A=4x0.866x10"[M/(5.66dN)]** 6)
Kb MR e EE R i, d 23 O L% B,
(5)F(6)=XH ) N J& Avogadro #4L.

2005-03-04 Y B, 2005-05-00 W BME .  BER A BE R (E-mail : chy514cn @yahoo.com.cn; Tel : 0833-2152741).  ~ SR ILIATE e

P BT WA



1212 Acta Phys. -Chim. Sin. (Wuli Huaxue Xuebao), 2005

Vol.21

FEVT W B T 240, MR 4% SDM-A A )24
BRI R, IR A i REAR L AG
AG=-2.303RT IgP, (7-1)
=-2.303RTB,+2.303RT(q/Z)lga (7-2)
25 R TR A5 BE a=1 mol - L™ g W A 22 1
PREAS T, B AARE B F F A Ik AGEH

AG®=-2.303R1pB, (8)
XFE, (7-2)2 AR
AG=AG®+2.303RT(q/Z)lga 9)

AP AEIR B T, AS[R]SP-r i B2 B 9 W BfF
M AEAE L. AR BN E R P (7-1) S
AG AU 8) =9I AG AT HE.

M T B, 1 q/Z T TRLEE Fnvk BE AR AR AS K Bl J2:
WR SR AR T AR R, B

B.=A+B/T (10)

qlZ=A+B:IT (11)
Ay, As F By, By 35K B~UT Fl g/ Z~1IT 5% Z O ARER
FRER R A FI(9)2, FEHRTH 3]

AG®=-2.303R(B,+A,T) (12)

AG=2.303R(BA+A,lgc-2.303R(B+AT)  (13)
Fie b I AG BARLH(S) L (9) T AT EE.

P AH AR EE, AN TRIRLEE T AR BT 1 Fh BB A, AR
PEIEA PP 2F K R

AG=AH-TAS (14)
AT SR A (A Bk

2 L
2.1 X F

FH R Ry G PR METE R, A Ak 2R
J A, SRR 99.97% (BE /R 430, FIRTTE 120 €

0.8

10 12 14 16 18 20

0 2 4 6 8
¢/mmol - L!
B 1 KRB EE L

Fig.1 Adsorption isotherms of benzoic acid
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Fig.2 Adsorption isotherms of benzene
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Fig.4 SDM-A adsorption isotherms of benzene
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Table 1 Comparison of results from SDM-A and Langmuir model for adsorption system of benzoic acid-cyclohexane/silica gel

SDM-A Langmuir model
T7K r B. q/z —-AG? / kJ-mol™ r In s —-AG? / kJ-mol™
293 0.9984 1.159 0.6843 6.549 0.9872 1.246 1.523 20.6
298 0.9994 1.198 0.6651 6.776 0.9890 1.697 1.396 19.3
303 0.9989 1.215 0.6509 6.995 0.9838 1.833 1.398 20.2
308 0.9989 1.220 0.6335 7.216 0.9808 2.560 1.428 19.8
313 0.9986 1.240 0.6140 7.440 0.9836 3.045 1.415 20.5

r is the correlation factor, 8, and In are the intercepts of adsorption isotherm from SDM-A and Langmuir respectively. g/Z and S

are slopes corresponding to SDM-A and Langmuir isotherms. AG®=—-2.303R(B\+A,T). AGY was given in literature [9].
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Table 2 Linear parameters and thermodynamics parameters of adsorption of benzene

SDM-A Langmuir straightline model
Low concentration part of V-line ~ Thermodynamics parameters at 0.0076 mol -L™' Low concentration part of V-line
rx r B. qlZ -AG, —-AH, -AS, r I b’
kJ-mol™ kJ-mol™ kJ-mol™ mmol-g™
293 0.965 -0.555 0.683 5.01 0.986 0.0121 133.2
303 0.993 —-0.648 0.721 5.10 12.9 0.026 0.996 0.0125 153.2
313 0.985 —-0.687 0.700 4.48 0.989 0.0108 216.1

ris correlation factor, IS and (I b)™ are the reciprocal of slope and intercept of straightline part for Langmuir model respectively".
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A Model of Stoichiometric Displacement for the Adsorption of Benzoic Acid and Benzene by
Silica Gel from Cyclohexane Solution

CHEN, Yu-Yin LIU, Fan LIU, Yong-Chun
(Department of Environment and Life Science, Leshan Teachers College, Leshan, Sichuan 614004,

Abstract Adsorption of benzoic acid and benzene from cyclohexane solution by silica gel was studied under
293~313 K. It was indicated that adsorption of benzoic acid by silica gel well fit the stoichiometric displacement
mode for adsorption(SDM-A). But for benzene, when treated with SDM-A there was a turning point in its adsorption
isotherm, which corresponding to the divid ing point between monomolecular and multimolecular layer
adsorption. Thermodynamics formulae of adsorption were also set up based on SDM-A. It was demonstrated that
benzoic acid was spontaneously adsorbed by silica gel accompanied with an entropy increase process, but for
benzene it was accompanied with an entropy decrease process. The free energy change for adsorption of benzoic
acid was larger than that of benzene and the adsorption enthalpy change was reversed because of the stronger

affinity to silica gel and the stronger solvophobic ability for benzoic acid than that for benzene.

Keywords: Silica gel, Adsorption, Benzoic acid, Benzene, Cyclohexane solution, SDM-A,

Adsorption thermodynamics

Received:March 4, 2005; Revised:May 9, 2005.  Correspondent : CHEN, Yu-Yin(E-mail : chy514cn @yahoo.com.cn; Tel:0833-2152741).



