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Adsorption of Toluene and Naphthalene on Beijing Soils and Its Influence Factor
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Abstract: Static adsorption experiments were carried out to investigate the adsorption of toluene and naphthalene on Beijing soils, and
to determine the influence of temperature and surfactants on adsorption. Although the affinity of petroleum hydrocarbons for seven
soils is different, the adsorption isotherms of toluene and naphthalene on seven soils are well described by the Freundlich type. The
adsorbed amount of naphthalene is higher than that of toluene on the same soil. High temperature doesn’ t benefit adsorption.
Cetylrimethyl ammonium bromide ( CTAB) and sodium dodecyl benzene sulfonate ( SDBS) both have a positive effect on desorption of
toluene and naphtalaene from soil. The desorption rate of toluene and naphthalene in the presence of CTAB and SDBS is 27. 5% .
12. 1% and 64.3% 48. 8% , respectively,

adsorbed quantities of toluene and naphthalene decrease with increasing SDBS concentration. When CTAB concentration is lower than

w hich show that SDBS plays a much more important role in desorption than CTAB. The

the critical micelle concentration ( CMC), adsorption increases with increasing CTAB concentration; When CTAB concentration is

equal to or higher than CMC, adsorption decreases with increasing CTAB concentration.

Key words: Beijing soil; toluene; naphthalene; adsorption isotherm; surfactant
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Table 1 M echanical composition and major characteristics of soil samples
. . . . Wk ALY %
Ffiih 1 5 i i pH i A7 WL 0t/ 9% > 2mm 2~ 0.0lmm 0.01~ 0. 001mm < 0. 00lmm Totall %
FFE 1 e+ 8. 12 0. 46 0.0 51.2 36. 1 12.7 100. 0
o L53: N 8. 05 5.26 20.7 53.5 12.8 12.9 99.9
F#E 3 il 8.33 1.09 12.0 50. 4 18.6 19.0 100. 0
bFF 4 b 8. 45 1.30 36. 4 45.8 9.9 7.7 99. 8
dHEs L R 8.24 1.07 5.8 64. 4 15.8 14.0 100. 0
+Hfe6 Lol TR W 8. 28 4.05 0.0 48.2 27.5 24.3 100. 0
+HE 7 Bl 8. 14 0.29 0.0 90.5 0. 60 8.90 100.0
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1.2 ff& A Ac 6l

75 500mL 2 85 7K o T B0 R 2% A
250ML FIA, 78 43 44k, #451433.5 mge L™ {9 1K
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Table 2 Characteristics of two surfactants

R E ] HH a4 1l Gr 1k i P R CM G/ mge L™ "
A AT A BN SDBS [ 1 C1aH25CHsS05 Na* 348. 48 1 000
Ay 5 LB S A CTAB [ -1 CH3( CHa) 15( CH3) § Br™ 364. 45 335
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Ay 270 °C, BERE B TUL, DLW TR A b ik
S8 B, 00 VR B R R B R A S oA
S=(co— ¢)* V/m, X\, S A 3 AR BZR 1)
WP, Ugeg™ s co MMAHPILEWREE, mgo L™ e h
WA PR, mge L™ V 9B RL Lyom A+
FEJTRE, g, XFAREFE L RESY B LA S-¢ 1.
1.3.2 if 5 0 35 M Ak AR 25 I A
)

TFE 2 AT HUEE S A A L, DRk

ib)

WA 2 2E47 BUR 58, FRIX 0. 25g BT 50mL FL%E
HETEIR, 23 BN — R B AN TR 9% (1 R 2Rl 25 v
25mL, 7€ 15 CHI 35 CF & T~ 1H il 4 3% 28 ( I 32 30K
A140 v/ min) 4R, LA () 05 PR A5 2 1 s

FREL 0.25g BT 100mL FLFEHE R, 2050
AN RAAS[R) AR FE (1) FE R SR 255 W 25m L R [ 7%
P77 1) i 25 1 25m L, LA [ MR o A58 ik 2 1 i . )
“CTAB+ LFf 27 Rm 16 2 HAESZES CTAB )
TRFNL, F“SDBS+ L 27 FoRk L 2 2R 2%
L5 SDBS TR FNHE.

FREL 0.25g BT 100mL FLFEHE R, 2050
N R R B ZE TR 45 W 25m L Fl— R 51 AS [R]85 1) 6
T PE R 25m L, LA ()05 B 453 2 1 i s

2 HR5iHe

2.1 AN[E] A R R (W8 B A5 2%

P 1 RN 2 Sy FE RN ZEAE AN [R) 48 v 1 Wi B 4
ek, 1R 2 g, R ARV AR R R, AT
gt B R RIS (1 W B e 22 SR 2 K, Sk R 2%
P BRS8N g - - 2> HFF 6> - 4F 3>
LK 4> LFE 5S> BFE 1> BRE 7. R HE, 2501



9 4y} U 1891
% B85t A R LTI Freundlich 7 2 HEAT LA, 224 25 3 )y A2
120 —— R MWIR: S= Ky* e+ b; Freundlich J5 F2 0] £ IR
100 :T:}i WF S= Ko, X RAN: lgS= lgK+
S :&: nlge A1, S WAL, Ugeg™ s Ky R PEA5IR 7
ki —— 1 H 6 PR M R HL mLeog™ ', K¢ 4 Freundlichch Wt &
5 | T B Mg Y mge L, K BORTR W T 45O A
=R U B D (B 59, K ¢ B, T R R 25 1 R
20 b i AR ¢ 9 WOHTF R, mgeL™ ' n hdR %L

o TR AL AN S-¢ Al 1gS-lge BEATZEPE M, B 13

S i T Kab Ko FUHERR? 96, WA 3.

EEIE 3 1, 2 Tl 7 T % D 2 0 W o 25 3 2%

B 1 FE LR EMRMERE YR B b (AR OGP, B Freundlich 5 2 18L&

Fig. 1 Adsorption isotherms of toluene on different soils ﬂ% EM’, l}{'.ﬁH 7 ﬂ._{-i‘&x—j Ep%,]tu%;['”u&wj%{ﬁ&;
WIRIFH 754 Freundlich W BB, AS ) A 28 X H

ST ARAIZE VLB R K ¢ ASIA), B AN (7] L B

S0 i FIZE WL S AR 20, H RN 2 1 2>

2 400 ya :Ij:: 1RE 6> T3> FRE4> TAESS FFE 1> BAET
F: DA 3 T AN - pH A AL A R
W - SUIR S L ONE 3 T SVNER: SULE S P (]
F g WS A S LR 060 7 i i P, 747 LR
e BB A0 T, W B 5 1 SR A/ 1
| S, TIOR8 A RS TR RS, FLIE B R R R

EE PR 10 SrBERIEAIEER, MR R Y. A — e,

fa

HEHE # )Y efmgL

B2 A[E A 5 A IR P 55 R £

Fig. 2 Adsorption isotherms of naphthalene on different soils
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Freundlich 5 F¢

K¢ n R’ K. b R?
A 0.1188 0.9171 0.993 8 0.074 6 0.1336 0.9862
dHE2 0.844 6 0.7895 0.9958 0.2092 11.96 0.9863
FHE3 0.308 1 0.8712 0.9970 0.133 3.938 8 0.9951
LIS LH: 4 0.160 1 0.958 1 0.997 8 0.1205 1.4019 0.9927
LFE s 0.1216 0.9796 0.995 3 0.1082 0.1337 0.993 3
1Hf 6 0.533 1 0. 84 0.997 8 0.1919 6. 1454 0.996 8
kT 0. 099 4 0. 890 1 0.994 7 0.049 0 1.134 0.988 3
SR 36. 981 0.8550 0.991 8 27.313 9.5549 0.9816
ke 2 150. 21 0.9082 0.985 4 115.37 47. 531 0.9776
FFE3 70. 044 0.974 1 0.991 2 61.672 18. 583 0.978 3
% LFE 4 60. 027 0.9830 0.980 1 54.012 15. 425 0.9759
LFE s 51.236 0.986 4 0.986 3 47.023 11.307 0.9789
LF: 6 121.2 0.9306 0.990 1 98. 643 33.528 0.9759
17 21.994 0.9620 0. 992 4 19. 657 4,485 1 0.988 2
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Fig. 4 Adsorption isotherms of naphthalene on

soil 2 at different temperatures
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Table 4  Adsorption parameters of toluene and naphthalene on Soil 2 at different temperatures

Freundlich Jj F¢

gk g T K B R? K. b R?
15C 3.0525 0. 669 2 0.992 7 0.3292 35.995 0.9618

EiE 25°C 0.844 6 0.789'5 0.998 5 0.2092 11.96 0.986 3
35C 0.3417 0. 869 3 0.998 1 0.1474 4. 006 2 0.993 8
15C 262.96 0.7702 0.995 6 175. 61 80.916 0.9802

2% 25°C 150.21 0. 908 2 0.985 4 115.37 47.531 0.9776
35°C 97.834 0.978 2 0.9927 87.214 20. 932 0.9899
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Fig. 7  Effect of SDBS concentration on adsorbed quantity of toluene
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