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Adsorption of Anionic—Nonionic Surfactants on Lou Soil

WAN Juan—min', YANG Ya-ti*", LIU Xia', ZHANG Wen—juan', ZHANG Meng'

(1.College of Resources and Environment, Northwest Agriculture & Forest University, Yangling 712100, China; 2.College of Science, North—

west Agriculture & Forest University, Yangling 712100, China)

Abstract: Batch adsorption experiments were employed to evaluate the adsorption of surfactants on Lou soil, and the factors affected its ad—
sorption, i.e. surfactant mixing ratio and pH were also studied. Results showed that the adsorption of nonionic surfactant, i.e. Triton X-100 ,

Tween 80 and Brij35 on Lou soil was L type isotherm that can be described with both Langmuir and Freundlich models, while LS type
isotherm, which can be fitted by Freundlich isotherm, was the best model for simulating the SDS adsorption. The adsorption amount of SDS on
soil was lower than that of Tween80, but was higher than that of both TritonX—-100 and Brij35. For mixing adsorption of anionic—nonionic sur—
factant on Lou soil, there was little interaction between SDS and Brij35, while greater interaction was between TritonX—100 and SDS, the mix—
ture of 2 kinds of surfactants could increase the adsorption of TritonX—100 but decrease adsorption of SDS. The interaction was the strongest
between SDS and Tween80 which resulted in decreasing the adsorption of both SDS and Tween80 simultaneously, although the adsorption
amount of Tween80 decreased sharply. The increase of solution pH decreased the adsorption of SDS and Tween80 on Lou soil, but affected the

adsorption of Brij35, TritonX-100 slightly. The adsorption percentage of nonionic surfactants on Lou soil was above 80% at pH 8.0. The re—
sults above indicated that the soil characteristics and the structure of surfactants are important factors in selecting the appropriate surfactants
for recovering organic contaminated soil.
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Table 1 Properties of the surfactants

HTR/ cMC/

v i T o HLB -
g-mol mg-L

TritionX-100 CsHiCsHO(CH.CH:0)os H 628 18.7 106.08"
Tween80  CiuHxCipHisOs(CH.CH0)n 1310 150 15.72%
Brij35 CpHx0(CH,CH;0)H 1198 222 11022
SDS CpHas OSO;Na 288 400 2 380M

1 : CMC=llfs B o ¥k BE (critical micelle concentration ) o

1.2 KWH=E
1.2.1 BR—RANEMNIFE 58 b B SE R IR M SE 55

43 BIFREL 0.500 g +HEE T 100 mL Y8} B0
oA 20 mL —ZRFA R B R R S A (pH
8.0), Hr SDS % 0.50.100.200.250.500.600.1 000
#1 2 000 mg - L7; TritonX -100 >4 0,100,200.400.600.
800 F11 1 000 mg-L.7;Brij35 >4 0,.21.42.63.84,105.126
mg +L7;Tween80 >4 0.100,200,400,600,800.1 000
mg- L7, 7E SHZ-82 /KA {ERIR G A fEIR (25 C) IR
24 h(FSLH R 24 h NRKHEREE ) , A G #E 2
h o B_EJZ WAL TDL-40B & .0 AL 1 LA3 500 r-
min™ EE BB 30 min, ARFHEEERAE
AR B (P 223 nm) P E TrionX-100 A ¥k B0
A KI-1, 7] 5% BE v (K 500 nm) I 5 Tween80 Fi
Brij35 vk B B S £ 56 B (B 520 nm) il
AERTETEMEN) SDS MR E PI(UV-754 E40AT W43
JCEETE), PR R B RS Y v b SR T MR Rk B
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Figure 1 Adsorption isotherms of single and mixed surfactants on Lou soil
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TritonX-100 43FH &7 2K 3, s A AR K, BT
38 4 o LR B B BRI o T X TR S R IS P SDS
[ 1(d) PR, 34 %F 81— SDS MK 4R LR 2 “LS”
R, 84 S HR R A{R T Tween80, T KT Brij3s
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Table 2 Adsorption equation parameters of four

surfactants on Lou soil

Freundlich 57 Langmuir 572
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A IR 2318 5 55— 7 TR AR B 3R I 150
TAVG & R LIEMF o3 2 H Tween80 7E 13
ARSI B R R, A PR S R T R 4
BRI B B B, X145 R 5 1 U S5O S 4
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B, B TORFRES & v 3980 B 2 T 1% 14 59) ) sk A
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R4 2.1 B — SR P 7E b A S5 IR
S £ H I A R o B AR AR VR B, [T € SDS ¥k
BE 1000 mg- 17, AR AR s 2 i M) Tk BE 1
OUT , AFR TR EE MR s b AU B SR A AL ]
1(a.b.c), SIkFINF SDS 7Ei# + FARKT 7> 221k
WL 2(a)o BIEIRETRETEERWEE TritonX-100
A 100 mg -L~,Brij35 & 63 mg-L~,Tween80 & 400
mg-L™, P78 SDS Yk EERYELL T ,SDS 7E3# 1 F Ik
MR L 1(d), SIS, JE 3R m s e

2R
" K n R bL-g' Qdmgg’ R

TritonX-100 0.091 4 1.2874 09220 3991 2456 09258

Brij35 2.1414 45024 09199 1329 3762 09999

Tween80 7.5770 3.9494 09891 11.25 37.037 0.956 1
SDS 0.294 6 14934 0.957 4 — — —

2 2 B 38 4 X R B R IAE ) B F A TR
28350] DA A Freundlich A1 Langmuir Jy FEE 4, i
15 SDS B {NAF A Freundlich 7778 , HAHX R 5K
R>0.9, RIFPEZSE Ke A1 Q. A1, L X HEE
2% 35 MR B9 W B & K /D 4 Tween80 >Brij35 >
TritonX-100, 5 5256 ff £RF) W 45 SR — B M n (AR
/NTTDLE Y, B ST Brij3s 60 W% B 58 B B ok, X
TritonX-100 1 SDS A 52 BB /N, 3% 5 TritonX-
100 (25491 SDS 5 + R EMFHEHFFR A X, L

B RN E 53R 2(b),
MIRARETE R TG s FRmE
TEHEFI RS FREESEN S TR W& B 73
BT BT R . B —REE TR LA,
1(a)3R ], ZEMRHR BEVE M , TritonX-100 7E3# 1 F#9IR
[ EFEE SDS-TritonX-100 ¥k B bV B3/ NI/ , (2
4 TritonX-100 ¥ E K F 15 mg- L7 B, W i & SR
o, RFRE—FLT MR, 5FEE, K& 2(a)f]
LIFE H,SDS T B 4 2R AE TritonX-100 ¥ B
B E 2 Ze AR, BEE TritonX-100 ¥ B B P3G I, 1
WE RN TE, B2 SUT R, SRSk UL, SDS 1R AR
WE S RE TR E SR, HEREHAT
SDS-TritonX—100 & - 3 3¢ 1 (%) [7] B 0% B FR 4R
Z % TritonX-100 Y& BEYE ], & MR B S 34 AL,
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RERETE,

SGAEVLERTUER, Y5 FREEE
| — kA 35, SDS-Brij35 # H A K.
TritonX-100 55 SDS M H.AE Fi% K, SDS B fin A2 {#
TritonX~100 W fH 5, SDS W T 40K F e o T
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BISEKE, B THRMAHR RS S i LR T
4, DL R S5 SDS M R

HRYE DL RSB T AHENT, S — R JE B TR
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BT ERETE MR A AT AR I A &, Ferp LA
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Figure 2 Adsorption percentage of anionic and nonionic surfactants on Lou soil
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Figure 3 Effect of pH on surfactant adsorption in Lou soil
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BRI, BEARERE, BREMBIRES, Y
pH BRI, R B FIER AL KR B , M U, Sk ik
5%, 32K SDS AW IR/ . 24 pH BT, & B REH
SE LS A T AT D, R T AR A, ROk s, Y
M TUIIESBER , b SDS AU Kt AE /73475 . Hand 25
Wh, B TFRETEER LAS £ k7 FFERE
G 7K A FH I B, House S5t A b1 FR) HE T A gt 6 5
AR PR, 53 4h, pH AT L3 A
A L T RO, FEE pH EAE N, 30kE 7 2 T IE
Ao 980, S7 FELAAT S8 0, DRY T S I 8 3 T 9 A 59D ) R

M E> . W FIEES 7R ETE R, Brownawell £
FRI, WEE pH (ARG, BB T R ETE R AsE,
EVIRY) E AR R FRAL, XPTREIHE F 24 pH
fEAE R B, PURR L 22T B (4n- OH) B 43 22 i
T, TR T A s 5 + 30k TR ImE AT
HINL R B R B T RIE M R LRt />, pH
EASZIAREH S5, ASSCH BT FIRY Tween80 7E7R pH B
W M B S T R, AT REIS R F itk pH X Brij35 il Tri-
tonX-100 FIRMAREAE , AIRE5Bj35 RA LMK
1 TritonX-100 76 5 F LA K.

&l 3 A%, 7€ pH K 8.0 B, ¥ L3 E 7R E
TR R T 2 KT 80% , Thi 3+ B ASJEE pH A
8.66, Rt BA 38+ Xt JE 5 7 SR VA MR A SR AR
M E 43R e RS TR s e 5 A
BLI5 Y T, A5 - S A AR A IR

3 #ig

(DARIZEBIRETEHFITEE - ERR AR
FRAE 38 XF R B 2R TEVE MR A I A SRR 2 L
B TXT SDS % IS5 IR 2 1S &Y, A%t 3 ik
B 2R T 5 B % B 29 #F Freundlich FI Lang—
muir FHE, Xt SDS B[R] AR Freundlich 523
TR o 38X 4 Pl TG T A R0 I RS R A SR/ MBS Sy
Tween80>SDS > Brij35>TritonX-100,

()4 MA-JEB FREEEN —EHEA L EF,
SDS-Brij35 HEEMA K, TritonX-100 5 SDS A H.
YERBCKR, Teits — 3 LMl b 75 IR & #B 22 TritonX -
100 7E32 1 bW EEHEAN, SDS f I & T F% . SDS
5 Tween80 Z |8 A EAE B K, Toie Z3& DM Fp 5
KIRA, W EII T FE, (2 Tween80 W [t & R A R
R,

(3)pH XFAE B TR THE M0 78+ i 52
WK, MRS pH AY3G N, 3 1+ X%F SDS #99% fi H 43
R B TR

(4) 618 R R ITE I BEAT A HLTS Y 388
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