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Effects of two ionic liquids on Cd* adsorption on four soils

XUAN Liang'%, WANG Yu—jun®, LIU Hai-long?, ZHOU Dong-mei?, SUN Qing—ye"

(1.School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China; 2.Key Laboratory of Soil Environment and
Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: The effects of 2,3—Pyridinedicarboxylic acid and 4,5 -Imidazoledicarboxylic acid on Cd** adsorption on four soils with different
characteristics( Wujin, Wuxian, Nanjing and Yixing soils) were investigated. Results showed that the adsorption of Cd** on soils depended
on the characteristics of soils. The presence of ionic liquids significantly affected the adsorption of Cd** on soils. Compared with the control,
the presence of 1 mmol-L™" 2,3-Pyridinedicarboxylic acid reduced the maximum adsorption of Cd** on Wujin, Wuxian, Nanjing and Yixing
soils by 209, 834, 667 and 509 mg-kg™, respectively, whereas adding 1 mmol - L' 4,5-Imidazoledicarboxylic acid decreased the maximum
Cd* adsorption by 226, 54, 124 and 81 mg-kg™ on Wujin, Wuxian, Nanjing, and Yixing soils, respectively. Therefore, 2,3—-Pyridinedicar—
boxylic acid showed greater effects on Cd** adsorption on tested soils than 4,5-Imidazoledicarboxylic acid did. The free Cd** ions in the e—
quilibrium solution measured by Cd ion selective electrode showed that both ionic liquids were able to complex with Cd**, leading to de—
creased Cd?* ion concentrations in soil solution, and consequently reduced Cd** adsorption on soils. The complexing capability of 2,3 -
Pyridinedicarboxylic was stronger than that of 4,5-Imidazoledicarboxylic acid, which resulted in greater inhibition of Cd** sorption on soils.
Our results indicate that ionic liquids could decrease the adsorption of Cd** on soils, but increase the mobilization and environmental risk of
soil Cd?*.
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Table 1 Basic physico—chemical characteristics of four tested soils

i’ KA i, agekan pH Fe,05/g kg ALOs/g kg™ CEC/emol-kg  ATHLFi/g kg
1 vizis A KRS+ 7.42 11.12 224 19.2 6.48
2 SeH ARy € 527 13.06 271 20.5 24.0
3 S W+ 7.30 12.13 1.89 20.7 329
4 % FRET I 5.09 17.27 3.49 14.6 5.12
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Figure 1 Molecular structures of 2,3—Pyridinedicarboxylic acid(a)

and 4, 5-Imidazole dicarboxylic acid(b)

1.2 FERIGNEE

TEIRAR AR (IR, ZWF-100) ; 2.0 HL(
FIRRAL, TG16-WS) ; J5i T e 7 St 1 (H 4% Hi-
tachi Z-2000,F-AAS ) ;pH 11 ( |15 7%, PHSI-5) ; Cd
BRI (VL B AT A TR A D) o
1.3 BFikExT Cd ik L1 IR AN

FREX(0.500+0.001 )g 44T 50 mL .04,
AT HE AR 2,3-Mk e R ER s kmE—4,5- — 5%
(%) 0.01 mol - L™ NaNO; %% 15 mL, Fi0A &[]
e Cd*Y 0.01 mol- L' NaNO; & 5 mL, 4P TEIA R
% 25 mL, A5 B 2 2, 3-NHIE 58 R nl K s —
4,5- " HRFRME N 0.0.5.1 mmol - L™, CA2* [ ¥ i Hy
0.0.25.0.5.1.2.4 .5 mmol-L", T 2,3-MLIE &R
BRI -4, 5 " ERFR A0 pH ALK, A 32w
0.01 mol - L™ NaOH #11 HC1 &5 pH £ 7.0, &&J5 , B &
DT (25+1) CEAF F IR -4 16 h,9000 r+min™,
(25+1) CE.0 10 min, B FIERGS 0.22 pm JE,
JEF WL EE TN SE Cd, 3gErh Cd> (i m i 5t
TR PR EEG T CAFI F I CA Y 28R
o SEEEPAEA T, I pH 2 AR R Y
pH {H.
L4 PERHPEHBES CdBFHNE

FH Cd B BE 88 H R o - A b A A Cd
B E R T (251 ) ClE R 4 F R k47, Cd
B R AR I 2 Z R 0.001 mol + L™ CA(NO;), ¥
WEAE 1 h, R 2B TR R Ve 2= A8 I HAAE . 2
S HRAERE S, JFRIE LB 102~107
mol - L™ (1) CA* Ry, Skl i s AR il A W h
SFAfF 2 min, PSRN, SRJE RO ik

e, PRI E 25 IR PR 5 Z ARG 25 I (ELAT
72 10 mV LA, 258 FUEIR 25 T LRI E AR il , A )
7E e PN E 25 F RO ERARMETR T I — el
PR [

2 #ER5E

2.1 2,3-MERE BN Cd* TR 1% E IR BRI R0

B 2 #iR TSR M BE 2, 3N iE — R ER X Cd*7E
RAFHEVERUKAE £ R B E BUOKRE £ e nl wide 1
FVELSERZTIZEPAFh 43 b W2 %) S e o Bl -
CA™ R B G, Bl B C> ) et 2R in . 2, 3Ntk
e FRAR B RRAIR T CA> e DURP -1 b AR B, HL
Rt 2, 3-MLRE R IR FE B3, X AR B fin i
%o RN T Al 2, 3 E IR X CA> W B
5200, At Langmuir J7 RS CA™AE T35 b AWK BT
SRR, CAFEA[A] 148 b I o S5 R 2R BB S AR - Hh
i 2 Langmuir J7F2(7=0.93~0.99) , #I5 280013 2.

Langmuir e 0=0,.bC/I(1+bC)
. Q 15 IR, mg - ke™s C 5P HTRCH & s
i, mg L7 Qe TE R i, mg kg5 b ZFR AR
R A R A

ML 2 AT LAAS 2 PU AP A BN TS I 8 - VR AR st
W Bt Cd>fg 1 RN BN A m > il > 5 B> F %
Hi1d Langmuir I 15545 13 F Cd> Ay R
B Qe ARAFHEENIE T3X— KR (FR 2), Hrp pH A
BILJBT &5 1 d5 e 1 R T B4 b i A R R S 4 R 2601
mg-kg™, B AKRT A B KR A 2308 mg-kg,
e PR - B R K B Rl 2053 mg kg™, pH . A HL
Jo 7 i B A B B R 21 Y e R B I, R
1171 mg-kg™o [ AF I 22 744K F2 VA 17 5 19 pH
2,3 hE —IRFRVS W AE I A Z AT pH 2 7.0,
# CPVEWMIA R R pH (A BN, 18/
JEEITE 0~0.7 ZJH]

TP R, B4 a7 -4 Byt
5 pH AP & f 5 A ¢ pH B, AL i
=T R QU RN 2y NG N M g DR S D
FERFRE AR —3 SAYUR & EAHE, pH X Cd*fE -
HE B R B, R B AR S m A
Wi AP E R 4 £, {AJE C* e pH
(7.42) sk K e b W Bt R TR pH B (5.27) ) 5=
B4 OEFH pH BB b BN R 7
ik pH 5504 F Cd™ e 338 H gl T ok, HoA = i
TR AEARYE, B pH 58T Cd> Aok 38 T gl



B5E, S PIRNE PRI CATEDRD S 1 S 1059

3000 1
@® RP-0 mmol-L" i

25007 © RP-0.5 mmol -1
2 2000F ¥ RP-1 mmol-L" ®
z .
< 1500 F
i
Z 1000}
S S00f

0 -
0 20 40 60
SEATR AR Cd Ve i /mg 17!

1200 _.BR_O mmol + I, .

1000 FOBR-0.5 mmol - L' [ J BT %
Tep VBR-1 mmol - L
2 800F
¥
< 600f
I
= L
= 400
3 200f

0 L

0 10 20 30 40 50 60 70
SRR CA* R i /mg - L

30001 .
A AL ® YC-0 mmol - L™
2500 F * 0 YC—0.5 mmol -1
iy _ o1
% 5000 OVYC 1 mmol - L
&
< 1500
1 ¥
= 1000}
S
= s00f
0 -
0 10 20 30 40 50
U R g1
2000
P— I Ijl =}
1800'.8 0 mmo } ® S
1600 F OSP-0.5 mmol - L,

ln‘o 1400+ ¥SP-1 mmol-L’!

0 20 40 60
ST CAP kB /mg - L

RP—HF SRR RS L, YO 50 L BRI ZIAREE , SP-R A A BUKRE L. R
B 2 2,3-AEhE — SR ERN I Fh T IRIR B CI B EiR Lk

Figure 2 Effect of 2,3—Pyridine dicarboxylic acid on adsorption isotherms of Cd* on four soils
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Table 2 Effects of two ionic liquids on parameters of Langmuir equations for Cd** adsorption on four soils
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Figure 4 Free Cd* ions in equilibrium solution with and without 2, 3—Pyridinedicarboxylic acid
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Figure 5 Free Cd* ions in equilibrium solution with and without 4, 5-Imidazole dicarboxylic acid
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