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Synchronous rapid desorption of Cr(Vl) and Cr(Ill) on modified stalk adsorbent

WANG Zhen—qian, CAO Wei", LIU Shu—po

(College of Civil Engineering, Huagiao University, Xiamen 361012, China )

Abstract: The removal mechanism of Cr( VI) by a novel low—cost adsorbent(modified corn stalk ) is a complicated process that includes ad—
sorption and reduction. In this study, a method for desorption of Cr on corn stalk was developed. The method can quantitatively describe the
adsorption and speciation transformation during the absorption of Cr( VI ) by transferring Cr( VI ) and Cr( Il ) from the solid—phase to the
liquid—phase. The experimental factors, such as different desorption solutions ( HC1, H;P0,, NaCl ), concentrations, contact time,and temper—
ature were investigated and the optimal desorption condition was determined. The results showed that Cr( VI ) and Cr( Il ) could be desorbed
sufficiently and 95% of Cr was recovered by adding 20 mL 2 mol - L™ H;PO, solution at 25 °C for a 10—min contact time. Based on the des—
orption method, the distribution of Cr( VI ) and Cr( Il ) in solid and liquid phases was quantitatively analyzed to explore the mechanisms
of adsorption and speciation transformation of Cr( VI ). The adsorption process on stalk followed Langmuir isotherm adsorption model
and the adsorption capacity of Cr( VI ) was 35.9 mg+g™. The amount of Cr( Il ) increased with the growth of absorbed Cr( VI ) and there was
a positive correlation between them (R?=0.986). The amount of Cr(Ill) tended to stabilize after the adsorption reached equilibrium at
3.7 mg-g™.
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Figure 1 The recovery rate of chromium(a) & desorption amount

of Cr( VI)(b) & desorption amount of Cr( Il ) (¢) under diffenert

concentration of HCl & H;PO, & NaCl
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desorption temperature of H;PO,

FBE T, S T S AN Cr( VD A 34 i, 44
BN #] 20 mL PA 1B, BV RDBCRAT Ce( VD) RN
AR EAR L, WX Ce(lD), f#RARFL R 5 mL
I R A 3 fe KRR i, 505 T 20 mL S R AR
2.5 Cr( VI )R it -3 JR ZE E 334

FeT BIREE ST AR T it R4 Cr( VDY
WG RF — i W S2 6, ke X Cor( V) 2 o 3 A v A e o 7
BEALHE T R

TE 25 CHAMTF , RS A Cr( VL) i 8 6 45 7
AN 5 Fro  TEARVR BETE RN, W B s Al e, i
TE R LIS R ORI B e fr e 3 T, W B
F2(1) Langmuir R 5 25 LT Freundlich BRI 4L
A a5 Langmuir SRS AU SC R B R? 318 T
0.981, BB HLXT Cr( VL) i W B A 75 123 5 Wiz 56k 5] 9 1
RS2 B o AR Langmuir A7 3550 H R 5 5]
X Cr( VD) BB R B 0 35.9 mg-g7'

WK 6 fros , B wIhG Cr( VD) EE BY38 fin , W Bt
A S CrC D) A G N3 3.7 mg- g™ A7 5
AfarE . X Cr( M)A S Cr( VI W S 2tk
PG G5 ILE 7, 0T LUE M R O R B R? i

100
Ea ------- =
905 )  I— o
§ =
¥ 8op ¢
= o
B
E 70t
= I
60}
506 .............. 1 O ............. 2{) ............. 3.0 ............. ‘.‘ a(.)....so
V/mL
1.5 b = i 04
- '--\..? ........... 1}
w L 403 =
£ 10 i (VD) 2
= . == Cr(IT) =
g | 02 &
? 0.5;- T -.- | %
S | 1T o N PR
| e J s 101
s '\1- |
ol : . ) lo
0 10 20 30 40 50
V/mL
4 HPO, EAREERTH BB ZE(a) Cr(V)FA
Cr(IDfFR=E(b)
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