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Preparation and characterization of heavy metal

adsorbent with dithiocarboxyl wheat stalk
WANG Gang, LEI Yuxin, LIU Xingrui, VILASITH Keokhounying
(School of Environmental and Municipal Engineering , Lanzhou Jiaotong University , Lanzhou 730070, China )

Abstract: In order to improve the adsorption capacity of wheat stalk for heavy metal, the dithiocarboxyl wheat stalk
(DTWS) was prepared by modifying wheat stalk (WS) with carbon disulfide (CS,) under alkaline condition. The in-
fluencing factors on the preparation of DTWS were investigated by the single factor experimental method, and the
preparation conditions of DTWS were also determined. The results showed that the optimal preparation conditions of
DTWS were as follows: the particle size of WS 420 pwm (40 meshes) ,m(WS): V(CS,) :m(NaOH) 1:2:2, pre-reaction
temperature 35 ‘C, pre-reaction times 45 min, main-reaction temperature 50 ‘C and main-reaction time was 1.5 h. The
highest removal rate of Cd( Il ) could reach 100% with DTWS. The specific surface area and pore volume of DTWS were
0.738 2 m*/g and 0.000 268 cm’/g, respectively. It is found that the modification reaction in the preparation of DTWS
mainly occurs on the hydroxyl groups(—OH) of WS molecular structure ,and DTWS had good adsorption performance
for CA(II).
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Fig. 1  Effect of WS particle size on Cd ( II ) removal rate and
adsorption capacity
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Fig. 2 Effect of m(WS):V(CS,) :m(NaOH) on
Cd (I ) removal rate and adsorption capacity
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Fig. 4  Effect of pre-reaction time on Cd ( I )
removal rate and adsorption capacity
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Fig. 5 Effect of pre-reaction time on Cd ( II)
removal rate and adsorption capacity
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removal rate and adsorption capacity
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Fig. 7 FTIR spectra of WS, DTWS and DTWS-Cd
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Fig. 8 Scanning electron microscope of WS(a) and DTWS(b)
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Table 1

Specific surface area, pore size and

pore volume of WS and DTWS

FE & Hﬁﬁ@*ﬂ/(mz'g’l) fL#E /nm }Lg/(cma'gil)
WS 1.9613 82.408 2 0.006 407
DTWS 0.738 2 — 0.000 268

AT, WS & ad e M )5, DTWS /9 Lk 3% 11
R WS KA T — & M2 4k, DTWS i Lt 3£
T RS BT T WS Y LY 3R TE FR A T 62.4% , FL A
WNT 95.8% . XU UL T WS ekt 5 L i
T—CSSHERHMIIA, FEDTWS /Y Lt 2% 1m A Al
LA W] B AN 5 DTWS X Cd I ) By W B
REE T ook Hr WS i W BB . F G AR BT DTWS
XFCd (I ) By W B BLEE AT /B 35 B2 B T2 AL Y
—CSSH XF Cd( 1) i 2 4 W BE, 1A J2 DTWS 1y 3%
T K LS5 % Cd (I ) i 1 B 0% 6

3 it

(WS RAE .m(WS) : V(CS,) :m(NaOH) | Jz
JO7 8L LSBT IR (8] 24 %F DTW S ) #5 46 1 72 2k T —
(4 5 i), HGrp, B N ek JEE R R R TA) ) 5 ) 45 Sk B
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(2)7E DTWS i £ i A& v SR B 43 B FH vk 7 ]
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DTWSXf Cd( IT ) iy W B 2 B fig o

(3)DTWS ffill £ H i ok P B By 3 8 R A= 7 WS 43
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