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Adsorption Kinetics of Cd* on Soil Modified with Long Chain Amphoteric Modifier

QIN Pu-xue', MENG Zhao—fu?, ZHENG Ping—ying', LIU Yuan-hui?, BAI Jun—feng®, LIU Can—can® HAN De-hai*

(1.College of Resources and Environment, Northwest A & F University, Yangling 712100, China; 2.College of Science, Northwest A & F
University, Yangling 712100, China)

Abstract; The experiments were carried out to find out the mechanism of adsorption kinetics of Cd** on Lou soil which was modified by am—
photeric suface modifying agent—Octadecane—Betaine(BS-18). The results showed that with the single treatment and complex treatment at
20 °C and 40 °C, all the velocity parameters of modified soil samples were greater than the unmodified soil samples, and the velocity in—
creased as the increase of the modified proportion as a whole. It was showed that the absorption velocity of the soil samples on Cd** could be
accelerated significantly by BS—18. Adsorption reaction was divided into two stages:fast adsorption and slow adsorption, total— adsorption—
velocity(V,) of the overall reaction was decided both by reaction rate of the fast—adsorption—velocity (V¢) and the slow—adsorption—velocity(V,)
jointly. As the temperature rising, the total average speed of the single treatment to Cd* remained basically unchanged, on the contrary, that of
the complex treatment decreased. The average rate of the overall reaction could be speed up when phenol was added, but it was slowed down
at 40 °C. As for the description on the experimental data of the adsorption kinetics, the two—constant equation model was the best one, and the
model parameters A and B could be used to describe the adsorption rate.

Keywords: adsorption kinetics; amphoteric modification; two—constant equation model; cadmium ion
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Table 1 Basic physical and chemical properties of soils used

Bk (<0.01 mm)Clay  OM/ CEC/  CaCOy Cd¥/

pH g kg g-kg? mmol-kg? g-kg' g-kg?

8.57 530.4 5.68 188.9 3.1 ND
. pH JURE AR (K 1:1) s Fh A% s OM AR IRAT A 1k
PN ) s CEC LRGN - K MAHREE T s CaCO; HH AR B Ik  Cd> kI
BRI A6 BT (HITACHI Z-5000 %),

H CEC DA—E L FIFRE BS-18, In A 87K,
PE 40 °C, Bl BS-18 I #%  AEBRES B, DA
PR LR, KRR 6 h, #EIRH R
M, RERRE LIHW, PR FRUER 3 38,60 CHE
T, 1t 1 mm JERHHE, B&H.
1.2 iRt 5F =%
1.2.1 R

T I B #% 4 CEC 43 51i% 25% .50% .
100% ,150% 4 A~ L), DAAAE 4 B 1 (CK) R X BR
KGR 20 °C.40 °C, LR 3 MEE . KR
Ab P Cd* B —AL P (300 pg-mL™")FT Cd*+ KB &E
AAbH (300 pge mL'+300 wg-mL™?), iR {5 LY
BILL 0.05 mol - L™ CaCl, V548 S WHEAT Cd™ I Fft
SRR
1.2.2 Rk

A3 ERRFREL 1.000 0 g B4+ A& T 13 H 50
mL Z.0E T, BHBRESIA FRE—E 64
FYAWE 10.00 mL, AR5 15 K357, 8% 13 HE.LEA
fEIRIK I 20 °C/40 CHRY, MKIKSTAHRY 5 min 10
min .20 min .40 min.1 h.2h 4h.8 h .16 h .24 h .36 h,
40 h. 48 h, SR )G B B .05 (360 0 remin™)10 min, FH k.
YRR A6 i (HITACHT Z-5000 O E |
T CA™HREE
1.3 #HEAE

XU BRI RE LR - S=A +1%,
FH oo TR hs S O o B 220 W RS E A P A R
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Figure 1 Adsorption kinetic curves of cadmium ion in modified soil
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Table 2 Velocity parameters of cadmium ion adsorption on soil

. hbhym +REAb TR HESH Velocity parameters/pg-g?+-h™
IR Tem./C Treat. Soil treat. V. Ve v, V., i/h

20 A 150% 43.86b 14 574.49¢ 3 418.38d 5.95efg 3487.31d 0.40¢
100% 34.52fgh 13 291.61d 2 989.28e 3.47j 3 407.42d 0.36h

50% 32.64gh 10 731.28ef 2 524.64g 4.51i 2 556.58f 0.40g

25% 28.90y) 11 278.76e 2 526.82(g 2.81k 2 911.32¢ 0.35h

CK 20.191 8 407.92gh 1 848.79j 1.65m 2 247.29g 0.33hi

B 150% 50.98a 19 620.01a 4 413.09ab 5.13h 5 028.39b 0.36h

100% 49.78a 20 148.69a 4 466.87a 4.40i 5302.04a 0.34hi

50% 43.53hc 19 614.68a 4 215.50b 2.70k 5 490.48a 0.311

25% 38.15de 17 555.50b 3 750.16¢ 2171 497791b 0.311

CK 31.83hi 14 510.93¢ 3 108.27¢ 1.891m 4 090.71c 0.311

40 A 150% 44.84b 10 010.99f 2 624514 10.14a 2 095.05gh 0.52de
100% 42.59bc 9 991.55f 2 583.691 9.16be 2 11871¢g 0.51df

50% 34.891z 8 611.26gh 2 195.56h 7.11d 1 852.77hi 0.49ef

25% 29.47j 7 676.70h 1 928.19j) 5.65g 1678.98 i 0.47f
CK 22.68k1 4 415415 1 201.98k 5.80fg 895.09k 0.57 be
B 150% 40.78cd 8 853.59g 2 339gh 9.47b 1 839.85hi 0.53 cd

100% 37.45¢ef 8 033.83gh 2 129.50hi 8.80c 1 664.57 i 0.54¢d

50% 28.27j 6 548.33i 1 699.39j 6.16ef 1 383.74j 0.51de

25% 23.95k 4 510.305 1 239.09k 6.30e 908.12k 0.58b

CK 13.86m 1 906.93k 570.361 4.551 366.241 0.70a

T £ HWECR A Fisher(LSD )ik, R RIFIEHRE HA MR T EE0RTE SR EMKY EAAAES .

A B—4b3E B B A4 150%.100%.50% . 25% 51 53R 1509%CEC &4 T4 . 100%CEC 181 +4E .50% CEC i +4£ 25% CEC &4 +4£

Note : Multiple comparison use Fisher(LSD) method; the datas in the same column with the same leiters expressed that has no difference at 5% level. A
Single treatment’ B:Complex treatment; 150%,100% ,50% .25% express samples from the clay layer of Lou soil : modified with 150% BS-18, modified with

100% BS-18, modified with 509% BS-18 , modified with 25% BS-18.
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PIIESE
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Inz<0, ¢ fE#RK, B (HA K, LA, B PR X
Hp F— CIINE T, PR AR 1 h IR
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Table 3 Fitted parameters of Cadmium adsorption by two—constant equation model

B REIC, Qb3 e TR SUE B R S=A «if Z%] Parameters of two—constant equation model
Temperature Treatment Soil treatment r A B
20 B2 —4bF Single treatment 150%CEC 0.980 8™ 1 505.956 3¢ 0.086 5g
100%CEC 0.970 8™ 1296.571 1de 0.083 4g
50%CEC 0.964 5 1 113.501 6fg 0.078 2g
25%CEC 0.987 8~ 1 094.450 9gh 0.061 2h
CK 0.897 6 795.426 59j 0.051 0i
% 44038 Complex treatment 150%CEC 0.943 8~ 1927.225 5a 0.063 4h
100%CEC 0.966 8™ 1914.455 4a 0.055 5hi
50%CEC 0.936 5 1799.171 3b 0.038 6
25%CEC 0.936 5 1597.213 5¢ 0.035 3j
CK 0.926 9™ 1 325.077 6d 0.036 §j
40 B b3 Single treatment 150%CEC 0.985 6 1 208.438 6ef 0.149 1lab
100%CEC 0.975 5 1 182.914 1fg 0.141 3bed
50%CEC 0.977 8~ 999.434 02hi 0.133 3de
25%CEC 0.983 3" 872.436 74j 0.124 8ef
CK 0.984 9™ 562.293k 0.120 6f
B4 UL Complex treatment 150%CEC 0.952 2™ 1 080.432¢hi 0.157 5a
100%CEC 0.963 2* 985.031 79i 0.155 4a
50%CEC 0.969 5 779.192 37 0.143 3be
25%CEC 0.963 0™ 581.929 21k 0.135 9cd
CK 0.942 3™ 278.156 261 0.125 2ef

I ZEIERA Fisher(LSD) 3 ; R P RFIHER)E AR R TRFIIRTE 5% BEMKF ERBARR. % HHE =12,P=0.01 if,r=0.661 4,

Note : Multiple comparison were analyzed by Fisher(LSD) method; the datas in the same column with the same letters expressed that has no difference

at 5% level. r=0.661 4 if the degree of freedom f=12 and P=0.01,
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