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Triton X-100 7£ 5 T _FRYIR Bt 4T 4 K 22 im =

Bha gt R T RIS BRIV RN T

(1. 2ZHASERFERE ST TSR, 220 730070, 2. FERHIX KRRG-S HZE W TR0, 22 730070)
TE. KRR T WS IIEMSE T Triton X-100 A RAREE + W HAT 8 5 P[] | Triton X-100 ¥EE | 5 FoR
FEF pH HIY R, G52RFRW], Triton X-100 7E - v i W BT sf 1] 29 29 30 miin , JLHR B3l 0 25455 65— G gl 7 2 A8 AH R 40
BSHQ. kP A 3.041 mg-g™' | 0.102 min ', 0.993 4. WEIHAE TR B B AR, AR R FH G 4 ol S R I R AL
Sips FERUF S BHRHE AL T AR BLA, HBLE S50 Q,, A 43518 3.202 mg-g ™' 10. 998 7. ¥ W %5 F 5% & A1 pH (B Xt
Triton X-100 753 = b (0% B W25 (50 , FE% B2 NaCl ¥ 52 R385 i inii W3 S 4 0, B pHL 384 m i B IR

KR L, WRfE; Triton X-100; 3h 1127, SR, B FmE, pH{E

FESES. X53 XBFRIRAD: A XEHS . 0250-3301(2013)03-1114-06

Sorption Behavior of Triton X-100 on Loess and Affecting Factors

ZHONG Jin-kui''*, ZHAO Bao-wei' >, ZHU Kun', QIAN Xiao-long', ZHANG Jie-xi'
(1. School of Environmental & Municipal Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Engineering Research
Center for Cold and Arid Regions Water Resource Comprehensive Utilization, Ministry of Education, Lanzhou 730070, China)

Abstract ; Batch experiments involving soil-aqueous systems were conducted to determine sorption of Triton X-100 onto natural loess as
a function of equilibrium time, Triton X-100 concentration, ionic strength, and pH value. The results showed that the equilibration
time for sorption of Triton X-100 onto loess was about 30 min. The sorption kinetics of Triton X-100 fitted well to the pseudo-first-order
kinetic model and the corresponding parameters Q,, k,, and r’ were 3.041 mg-g™', 0.102 min~', and 0.993 4, respectively.
Sorption isotherm was found to be distinctly nonlinear. The Sips model provided the best fitting to the experimental data among the four
~! and 0. 998 7, respectively. It was found that the ionic strength
and the pH of the solution had a significant influence on the sorption of Triton X-100 onto loess. The amount of Triton X-100 sorbed

isothermal models tested. Q,, and r* of Sips model were 3. 202 mg-g

onto the loess increased significantly with increasing concentration of NaCl. Sorption of Triton X-100 onto loess was influenced greatly
by pH, the amount of Triton X-100 sorbed decreased as the pH increased.
Key words :loess; sorption; Triton X-100; kinetics; isotherm; ionic strength; pH value
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BEH T A A & 8, % + 2 8 T ™ E A et
TEVS Y TR B EHOR P, SERT 24676 7% 18 10 £L
ARZ— A T8 0 3E B 7 2 0 2 5] A R B AL
AR FH AL A AT 2, X6 SERT $2 A 1 iz H b
SRPEAETRIZ. AL, TR NSAA 78 % + iy Fff 47
Sy Kesg i R R B AF T, % T ff NSAA 768 1 (1 i
BRHAIL R K15 g 36 5 A Y R .

A 5 5 BN FH 12 1 SR 4R 2 M 2 SRR T Tk
(Triton X-100) A 3E B 7R MG MR R, 00 T
Triton X-100 7£ 8 = A AT R VB AR, BR5+)
T BRI pH X W B 52 e, DAA Rl B
TR G PE R A e A R AR AR

1 MRS

1.1 AR AL
L1 RHERRS R4

ARG R 4, R A 22N TR X R 2
V5 YL X S, RAEVREE 0 ~20 com, o RIEAT | M- 45 2
Y, 2Nt WHES i 60 HIE BT, TEIE T IRAH
M. Frk H AR SR 2.43% ; m(£):V(K) =
1: 1 BF A pH A 8. 115 PH B T 38 # 45 &t ( cation
exchange capacity, CEC) 4 2. 585 cmol-kg™'; BET-
N, bR MmAL9.759 m* g~ FLIAFL0.023 cm’-g 7",
T HERR Ry R
1.1.2 50 S s

Triton X- 100 ( 43 M1 4, Acros Organic, USA);
R (32l ) 5 BBtk s AR Ffk 2 i 3 43
Mrati.

DG 75 I W Uk #% ;. SHZ- 82 B TE a4k 1% s
(T KEELK K %)) ; Anke TDLSO-2B &5 .0 L
(JbatBEHB.OHL ) 5 pHS-25 B pH (i R
IXERT ) 5 MilliQ ZB T /K & A 5.
1.2 MRS

FRECEFRE 2 ¢ BT 50 mL ALEH A, A 20 mL
B —E MR BE Y Triton X-100 ¥ ( H 3 5% v i it
NaCl F¥& B 49 0.01 mol-L~", {8 A= #y 4E K 41 i 54
NaN, A9 4 100 mg-1.7") , 2E LB BE 9E B T
AR IRIR A R, T 25°C |, 150 remin ' S R AT
1.2.1 Triton X-100 W} zh Sy 245056

Triton X-100 ®JUHHEE A1 000 mg- L' (9455
$Z W, Triton X-100 HJARVEEETEL 000 mg-L ™" i,
HAEE 4 0O B S A TR B0 ), 43 BIAE 5L 10,

15,20, 25, 30, 40, 60, 120, 180, 240 min I} H
FE ¥ K B A 15 mL B0, L3500
remin " B0 30 min, f# VRSB, HERIE—E =
W T 25 mL @A, LB T OKER ST
HPLC Ll %E Triton X-100 AY¥EEE. 78 [FIRE R 451
T, 3T A R RS | DA INE A 0 PN R 45
B S T WA B 1 52 0], TP R 2 Triton: X- 100 14 420 21
YER 2 A, A & A Ab AR R X IR 25 5 R BE
Triton X-100 W Bff 451 26 v Z 6 AT, DL AL #EEY
2 AT, - HEX Triton X-100 B9 R (Q) 7]
HRAE (1) #ATIHE
Q=(cg—-c)V/m (1)

A, Q0 ZFE Xt Triton X-100 IR (mg-g™' ) ;
¢o F ¢, 2352 Triton X-100 359 B b5 FN5% B2 vk i
(mg-L™"); VIRIFEWAAF(L); m & HIEM &=
(g).
1.2.2  Triton X-100 7E# £ A9 25 IR I B 52 565

Triton X-100 1 4f ¥ B 43 501152 24 100, 200
400, 500, 800, 1000, 1200, 1400, 1800, 2000,
2500, 3000, 3500, 4000 mg-L~" , #&% 2 h( 5
SESCUR R ,2 h RS IR B A AN ) BRI A
HAad e 1.2.1 75,
1.2.3  BEFEREEXF Triton X-100 W FFF )5 0 S 46

Triton X- 100 4 ¥ FF 41200 mg-L~", NaCl
WA 0.5.1,1.5.2,2.5.3,3.5 mol-L",
P 2 h BUREDE AR S g i FRfR] 1. 2.1 5.
1.2.4  pH Xf Triton X-100 W Fff 4 52 i 5256

Triton X-100 4G EE A1 200 mg-L~", H 0.1
mol - L™ HC1 5 0. 1 mol-L~" ) NaOH 15 ¥ 1Y
pH, #4G pH EH 5T 2, 4,.6,7,8,10, 12,
P& 2 h ORI E . HA s #R R 1. 2.1 795
1.3 Triton X-100 A 5E

SR FH 1 RO AR 8338 15 00 %E Triton: X- 100 1 ¥
[, {Y#% A Thermo Fisher LCQ Advantage 4000 ¥ i
ALY Surveyor EAGRA O3S R G (L H)  BLE
FOLH ZAEFESIRIES (PDA) , A ShibRE s Fz
FEZE ; C18 RUAH A 3 4> B4 (4. 6 mm x 250 mm x 5
wm, AT-LICHROM ODS2) ; Wishtih V(HEE): v
(7K) =80:20; i 1 mL-min~"; FEiR 30°C ; JEAE
=10 wl; K 275 nm.
1.4 HdEaba

KH OriginPro 8.5 #F 17 % 4% 48 it 4 M. 1E
RE
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2 SRS

2.1 Triton X-100 775 + W20 712

W2 BT 215 57 27 2 0 S R O 38 4 AR A e (1) P —
ARIF (4 71, T LAHE 7~ 2 T 3t A 70 ) R o ot 2 N AL
#. A& 1 s, Triton X-100 765 4 F 355002 B
SEAFIFR] 2 30 min, X FRS KA HLTE YW 7 o+
I 4 R S A6 i i) e, O R Tk 2 A
RFRMEEER AR T EAILE AN, B
REBUGKYER LG R ik AOKIR s T35, 3%
Py 0 w1 P A = S IR T 7/ S (E .S
)P P B FRDAF G 4 T 2% 1T 9 1 ) EL A A A
Ty [ T3 3 T A9 4R e, DR Ik ok ) WG R S A7 ) B )
Ja UL TR MR BRI B T4 S SR SE G A IR

Vil 3434 2 h.

H OriginPro 8.5 #f4:% Triton X-100 78 1 I
(MR B 2 g 2 S e Bs e AT T —% L Y
Elovich" " BRI AL ML A A - ZR AR 1 FToR
PAESHEIE 1. WL 1B, — R G 1 #A45
RGO C BB 4351200, 993 41 0.973 1,4
A M Q. 4r ok 3,041 13151 mg-g™', i
SR — 8l ) AR AL G () A N B 3 L — ) 8 )
SRS A PR RN B B BT Q. Y SEBG M 3. 040
mg-g~ BB P BRI KB )
20K, H Elovich BRI A J5 A E R B~ =
0.913 6, H—ZFN =250 I BIHBERY 405 RIOR 22
JITLA Triton X-100 7€ 4= 1 (1) W it 29 g 24 0] H— 2%
Bl 2F BRI A TAR A H AR,

32 (a) — R S ¥ TR 32 ) —ZahEHR 32 [ (o) Elovich il
30t 30 L 3.0 b
o 28 28 L 28 L
éf 261 26 | 26 |
o 241 24 L 24 |
221 221 22}
200 . L L L L 1 20 L L L . . . 2.0 L— L L . . . .
0 20 40 60 80 100 120 0 20 60 80 100 120 0 20 40 60 80 100 120
t/min t/min t/min
1 Triton X-100 7% + FHR Kz N
Fig. 1 Sorption kinetics of Triton X-100 on loess
%1 Triton X-100 ZEE+ FRMMZI N EBESH
Table 1  Fitted kinetic parameters for the sorption of Triton X-100 on loess
- CIVIEVIE ZHEh eI Elovich J5 &
Q,=0.[1 -exp(kz+C)] Q,=0./[t+1/(k,0Q,) ] Q,=a+bln(t+C)
Q./mg-g™"  k/min"! [ ? Q./mg-g~! ky/g+ (mg-min) ~! r? a b c P
3.041 0.102 -0.667 0.9934 3.151 0.128 0.9731 2.309 0.172 -4.710 0.9136

1) Q, Fl Q, 43 5I3RR Triton X-100 7L ] ¢ st 01745 ek 8 W B o5 ¢ 02 /KRR IR G I 5 &y L by 53500 — SR 2R3 1 R H L o R

b 2N Elovich WL 8h J1 245480, C ABUHEL

2.2 Triton X-100 7E# - b 0 A5 26

Triton X-100 7E 8 4= b i FFSE R 2 anp 2 B
7. FFURBT Triton X-100 757 + A% W Bl 8 8 HLA
YOO 15 A Y T ) T v R R R T
PTG L e oK e B (critical micelle concentration ,
CMC) LAJe , Wz Bt S 1 38 S22 i 2%, dc ) a1
.

& W | S TR & il d ol o S B3 07
Ko 2 AST7 T — 7 T2 AR B R W R A T
Yy bR, B B T R B AR T R A R A
RG>T4t 5 53— 7 T B 3 T P 700 i 5
JKEEFE A AT HLTE T B4 4 TE I IR B #E Triton

X- 1009k BERAR AT, AR 8 + b iy B 3222 02 i
FKIE( R FE A OR I A L) 5 R TR Y
Si—OH 5 Al—OH J¥ i & 5 1fij W B 51 1 58 3% i
B LB K R i A E 3SR T R E K
(W12 SRR A s BEFE Triton X-100 ¥ JE
FRIBETIN , FE 4R 43 F14) i 7K 2 22 A1 %) A0 T AH B A FH 38
5, 7E TR TP MOAUZ MR, BEJS Triton X-100 7
458 b AW AR A, fd Triton X-100 F9 W i 45
R FI AL 2. kAR T
ESJ TR é ol LI BTER W) - o w2 SRSl RN OB N AT
W B, AR LIS 5 o 0 4 e A T B o S
BiA1 A BEi I 2 A T A SE I (EOH ) 57
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7R A 4 0 o PR A 1] 1 7 P A P B, PRI, Triton
X-100 7E 8+ b AW A n] BE 2 LA HLTTS B )
FE[E M RIS R

FHI OriginPro 8.5 #f4:X} Triton X-100 7E# 1 I
F1%) 55 T W2 BT 5% 50 B4l 43 0 #E 4T T Sips ., Langmuir
Freundlich F1 Temkin £ 52 (R AR LR LA, 14 Hh
Lo 2 Fis , ESEOHCR LR 2.

3.5 |(a) Sips
3.0 -
25 k-

20 +

Qc/mg-g”!

1 1 1 Il 1 1 1 L

0 500 1000 1500 2000 2500 3000 3500 4000

4.0 t (c) Freundlic

FHOCFRECE | %o W R A5 S 0 85 1) e (UL A s 1
g Sips, HAHIE 280~ =0.998 7, e KWKl Q,,, =
3.202 mg-g_1 X5 IIR A IR —FL. Temkin F%Y
XS AL A R B AT, 2 =0.996 6, I Fff 4
AQ =RT/B M, Triton X-100 785 + W g T
WA . 5 Sips Fl Temkin BAIM L, Freundlich
il Langmuir X 525085040 4L G R 22

4.0

(b) Langmuir
35+

3.0 +
25 +
2.0 F
L5
1.0
05 +

oL

Qo/mg-g”!

1 1 1 L 1 1 1 L

0 500 1000 1500 2000 2500 3000 3500 4000

4.0 | (d) Temkin

35 b 35+
3.0 3.0 +
- 25| _o2s |
20 w
2 20| @ 20
3 =
Soas L SR
o L 1.0 -
0.5
0.5
ol
oL
1 1 1 1 1 1 1 L -0.5 1 1 1 L 1 1 1 L
0 500 1000 1500 2000 2500 3000 3500 4000 0 500 1000 1500 2000 2500 3000 3500 4000
c/mgL”! c/mg L7
B2 TX-100 7ZEE+ FHRMERLZE
Fig. 2 Sorption isotherms of Triton X-100 on loess
%2 Triton X-100 £ &+ FRMHEREMNESSH"
Table 2 Fitted isothermal parameters for the sorption of Triton X-100 on loess
A Jrs r? 2 Bl
Q,/mg-g”! 3.202
Sips Q. =0, (Kie,)*/[1+(Kee,)] 0.9987 K/L-mg! 0. 005
a 5.198
Q,/mg-g”! 3.690
i =Q,.Kic./[1+K;c ’
Langmuir Q.=0.Kpe/[ L) 0.909 5 K, /L-mg™! 0. 005
) Ky/Leg™! 0.526
. —K ¢ Vn ] F
Freundlich Q. »Ce 0.962 8 n 0. 240
B/mg-g~! 0.531
.mki =B In[K;(c, +C .
Temkin Q.=BIn[Ky(c +C)] 0.9966 Ky/Lemg™! 0.287

1) Q. Ziil Q.. 4392 ¥ - XF Triton X-100 E‘J%ﬁf”&[ﬁi*ﬂ’iﬂ*ﬂ%ﬁ%i, Ks . K, | Ky Fil Ky i) Sips ., Langmuir, Freundlich, Temkin v I AR
TIHAL; o 4 Sips BIHEEL; n M Freundlich #RIFEH; B 4 Temkin B H KL, € HFH AL
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