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Surface characteristics and CrO7 adsorption of kaolin with different modification

LI Wen-bin', MENG Zhao—fu'*, WU Qiong', ZHAO Yun—fei', REN Shuang', YU Lu', GUO Hui', ZHOU Chun-yan'

(1.Department of Natural Resource and Environment, Northwest A&F University, Yangling 712100, China; 2.Key Laboratory of Plant Nutri-
tion and Agri-Environment in Northwest China, Ministry of Agriculture, Yangling 712100, China)

Abstract: Modified minerals have enhanced surface and thus adsorption. In this study, surface characteristics and CrO7 adsorption of kaolin
under different modification were examined at various pH and temperature. Dodecyl trimethyl ammonium bromide (DTAB) was used to modi-
fy 15%, 30% and 60% BS-12(Dodecyl dimethyl betaine ) pre—modified kaolin. Results showed that: TOC content was hydrophobic>hy—
drophobic and ion exchange>ion exchange modifications for BS-12 and BS+DTAB modified samples. The interlayer spacing in different
modified kaolin had no significant variation, but was all greater to different extent than that of the original (CK). The specific surface area of
different modified kaolin decreased with increasing hydrophobic modification. Adsorption of CrO% on BS—12 kaolin was greatly improved af—
ter co—modification with DTAB. Henry model fitting proved that kaolin modified with hydrophobic substance had enhanced adsorption ca—
pacity for CrO%, which increased with increasing hydrophobic ratios. When temperature increased from 10 to 30 °C, the adsorption capacity
for CrO% was increased by more than 5% on CK and by 1.4%~3.7% on BS—12 modified kaolin, but was reduced by 5.4%~7.2% on 15%,
30% and 60% BS+DTAB modified kaolin. Increasing pH from 4 to 10 decreased the adsorption capacity for CrO% on all modified kaolin.
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Figure 1 Structural formula of BS-12 and DTAB
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Table 1 Basic physical and chemical properties of kaolin

CEC/mmol-kg’ pH TOC/g-kg' Fe04%  ALOY%  Si0i/%
88.69  67~7.6 0.2 <03 36105  47:0.5

1.2 &L EREl&

A8 e U 1SR I Yo 8 R TR — 8 Jo o v 0
+, ¥ K 1:10 A TS HER If 1) BS-12 i,
TEARWEFE T 40 C/KIEEIR Y. 3 h, $#RJ5 4800 r-
min™ B0 2 10 min, 3525 FIEW L 153 BS-12 &4
T, PR FOK DAL A B VeI 3 IR R
JE K 1:10 AR TS RC Tl 471 DTAB K7
R OTEASHIERE T 40 CARIRE RN 3 h, B0 (4800
remin', 10 min )43 5 , F- 2 B, 155 BS+DT & it
it A T 25 B KPR 3 3,60 CHET, BIFEE
it 60 HIJE B, % .

FETAE R A e L DA A

W=mxCECxMx10°xR/b
K W BRI, gsm B AR, g CEC A
i A BH B 584 B, mmol - kg™ s MR 4B R 1 JEE
JRJBEE , g mol™ s R MBI EL M5l s b SR B M 351 7 b ) 7
(R0,
1.3 EWwigit
1.3.1 i 8 L A1)

MRPEA PRSI BS-12 &4 504 + . DTAB & B g
i BS-12 =l AL 5T 45 R (= -7 BS-12
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Table 2 Total organic carbon content, interlayer spacing and
specific surface—area of original and amphoteric—cationic

modified kaolin

+FE Modified clay TOC/% doi/nm Spe/m?e g™

CK 0.12 0.712 1 11.32
15%BS 0.31 0.715 2 10.65
30%BS 0.48 0.716 4 10.12
60%BS 0.72 0.717 5 8.52
15%BS+10%DT 0.36 0.715 5 10.70
15%BS+20%DT 0.40 0.716 8 10.29
15%BS+40%DT 0.66 0.717 2 10.07
30%BS+5%DT 0.53 0.717 0 10.35
30%BS+10%DT 0.61 0.716 9 10.17
30%BS+20%DT 0.69 0.718 5 9.87
60%BS+15%DT 0.84 0.718 8 9.24
60%BS+30%DT 1.07 0.719 2 8.36
60%BS+60%DT 1.53 0.719 6 8.18
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Figure 2 Adsorption isotherm of CrO7 on different DT+BS modified kaolin
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W A i S o S Y L B e a0 L WA =
PE— AP UESE T LA A5 R A T SEPE A B, A
K {ELRFRAEAE i % B BE 1 B 45 R AT RAF Y SE PR
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Table 3 Fitting results of Henry model to CrO3 adsorption
T Qb p AR

Samples Treatment Correlation coefficient K
CK 0.921 3%%* 0.81 —

BS-12 15%BS 0.932 9** 1.15 1.42
30%BS 0.938 1%* 1.11 1.37

60%BS 0.951 4** 1.17 1.44

15%BS+DT  15%BS+10%DT 0.896 7** 1.10 1.36
15%BS+20%DT 0.964 7** 1.40 1.73
15%BS+40%DT 0.968 5%* 1.55 1.91

30%BS+DT  30%BS+5%DT 0.934 3%* 1.39 1.72
30%BS+10%DT 0.952 8** 1.46 1.80
30%BS+20%DT 0.983 2%* 1.33 1.64

60%BS+DT  60%BS+15%DT 0.950 8** 1.32 1.63
60%BS+30%DT 0.962 6** 1.63 2.01
60%BS+60%DT 0.930 4** 1.78  2.20

s FORAE P=0.01 /KF FAHDCRZ, 7EH M /=8, P=0.01 I,
r=0.765,

Note: ** indicates significance at P=0.01 level(r=0.765 at P=0.01 when
the degree of freedom f=8 ).
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Figure 3 Effect of temperature on CrO3 adsorption

on modified kaolin
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Table 4 Effect of pH on CrO% adsorption on modified kaolin

W Bff i Adsorption capacity/mmol kg™

Kb Treatment

CK 15%BS 309%BS 60%BS 15%BS+20%DT  30%BS+10%DT  60%BS+30%DT
pH4 2.47+0.04a 4.11+0.06a 4.25+0.09a 4.44+0.02a 5.34+0.08a 5.71£0.05a 6.20+0.06a
pH7 2.37+0.03a 3.97+0.04a 4.14+0.02a 4.34+0.02ab 5.19+0.05a 5.44+0.02ab 5.98+0.05b

pH10 2.30+0.12a 3.88+0.10a 4.12+0.06a 4.20+0.06b 5.15+0.06a 5.34+0.12b 5.67+0.04¢

1 ANEINE RN AL BEAE 0.05 K FEEF B,

Note: Different lowercase letters indicate significant difference between treatments at 0.05 level.
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{BAE A8 1 2 A B 35 A8 1k s BS-12 &M i 14 1
X CrO% AW FfFHE 4351~ CK 8 1.73~2.38 1% ; BS+DT
(B 15%BS+10%DT )& Be i 1= X5 CrOT (R it 45
MU BS B4+ 4 1.17~1.37 59487+, F 60%BS+
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