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Fig. 3 FTIR spectra of CS, CS-MPA and CS-MPA-Hg, adsorption-desorption curves and pore
size distribution of CS and CS-MPA
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Fig. 5 The adsorption property (a)and Zeta potential(b) of CS-MPA at different pHs
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Fig. 6 Kinetic curve, pseudo first-order kinetic fitting line and pseudo second-order kinetic fitting line of Hg (Il ) adsorption

T Hg(T) 3P # (10 min ) B MR S F 1 . %%%WNEE‘JE{% WEVEAL SR P, e
PRONMAY HOL RN, NI AW K, L Bsh Jmi/), a8 210 715
2.5 MMFREZ

fE pH=6.0. 25 C W4F T, B8 T ¥4k He(1l) BT & ¥k BE (100~1 000 mg-L ™) X Wiz Bt 280 2R 1) 5%
Wi o 25 2R W7 B A oK S 1 R B AR 14 Jin CS-MPA 525 B4 RE W B 463 J 5 1 A RE D WAE SR L I, W1 LA
Jot v B0 I (>800 mg- L), M ORL B ik Bl H A B A i R A A . K 7 Langmuir H1

0.30 ¢ 7.0 -
P 7=0.001 2x+0.012 7 yZO.;? 02’9“2';13 ! A
. R>=0.9919 6.5 F e
0.20
6.0 |
S0.15 i
55F
0.10
0.05 5.0
0 ! ! ! 1 Il 4.5 ° 1 1 1 1 L L Il
0 50 100 150 200 250 -1 0 1 2 3 4 5 6
c, Inc,
(a) Langmuir{ll & (b) Freundlichfil&

7 CS-MPA #J Langmuir & £ 42 8 A Freundlich ¥l & 1% 8!
Fig. 7 Langmuir model and Freundlich model fitting the adsorption isotherms of CS-MPA



%3 ARUHIEAE . SAESMETC RIS S AR ] 38 S HH T i A B 5Bk g (1

769

Freundlich M ff 45 i3 A5 R f) #0045 45 21 T DAUE A i3 B A g 2k, TG B b CS-MPA A2 & 41K
Xt R B BT AT D, R B 5 R I T — SR m R T, — IR B — AR R

315 CS-MPA & & 41 B} B8 fie K W B 25
ok 8333 mgg . (HAR—HME, UK
JR R N 50 mg- L B, W B DAY SR Y R
R T R AR N R IR S K 25 A HE
HARUE ) (GB 8978-1996)50 ug L' AYE 3K .

W B 4138 (A 56 CS 1R 5 A BIF 9T Y CS-
MPA & & # BHH EE GBE W26 1), ASHF 5% il &
(1) CS JE Wy B 70 AT O S e i 8 i, PR
RIS ER R, = RER . B
W . L T MEERERLR CS, ANidif K TR
LR CS,

2.6 HEREFIWMMIBRAREM

=1

Table 1

AN [E1 R Bt 44 4 3ot Hg (1) U Bt 25 & 1) Pl 4

Comparison of the adsorption capacity of Hg( II) by
different adsorption materials

R B 75

pH ¢./(mgg") iR

= IR AR I A IR SR R A 79

B ORI N R T RN
SERWEE AL (CTS-NC)
LBV R
R Wl 1 5E Tpk

GRS B Fe B

6

6
3.5~6
3.5~6

6

6

490.7
441.3
144.4
455.4
104 4
833.3

M B 0 5 P R D Al W B AR 1 RE OC 45 B9 — IE BE 45 bR o A8 AR T ST 2 Po(ID), Cu(ID).
Cd(T) A1 Zn(T) K 3EG 8 F, Bl 8(a) A CS-MPA & b RFAE B2 43 15 W Hh X 4% 25 110 W% B 25 &
PR He(I1) AW R 2540 199.74 mg-g ™', i T HABG w75 m EIR S 3h, He(ID) AR
FRAIR TR, R T CS-MPA S5 BRE AT PEHE M s 5 He(1). X — el i K,y 247
A, MR 2 A4, CS-MPA & 4K il TR 5 i R 42 BLZ 97.3% 9 He(1), 73 HE R BN 3.6x

200 p

150

0/(mg - g™)

7
/
%
/
100 F %
%
%
%

He(l) Cd(n) - PbIl) Cu()  Zn(l)
IR IS
(a) BLH AR
8 CS-MPAHJBENARBRMBEMESED FRRHMEE
Fig. 8 * Adsorption capacity of CS-MPA in a single component solution or a mixed component solution

10* mL-g™, FCHABES 7198 2 DR, K
TRFFAE 119~334, X —Z5 R EHEAEM T CS-MPA
A PPE He (1) Ay e
27 CS-MPAMTREMRAIESF A

P v L B ) 1 A A ) A 8 AT A ol
WA . Zeak 5 UM R - T S5 5, CS-MPA X
He(T) 1 25 BE % 4> B 4 99.21%., 92.56%.
85.37%. 84.63%. 79.35%, EHRFREAMEHT
R AELATD SR 5 A — AR A /KO o #0025 B

200

150

0/(mg-g™)

100 +

Hg(II)

Ccdan  Pb(ID)

Cu(ll)

EEE S

(b) IRE IR

Zn(II)

R 2 CS-MPA £ R &40 57 iR R P BOE 1514 I B &€
Table 2 Selective adsorption ability of CS-MPA in a mixed
components solution.

EIRET C/(mg'L") C/(mg'L™") O/(mg-g") RI% KJ/(mL-g") Ky

Hg(ID)
Pb( 1)
Cu(Il)
cd(Im)
Zn(T)

200
200
200
200
200

5.47
154.06
162.28
175.48
180.74

194.53
45.94
37.72
24.52
19.26

97.27
22.97
18.86
12.26
9.63

35563
298
232
140
107

119
153
255
334




770 ok L B ¥ W CRVE

1005 Hg

104 6
CS-MPA-Hg
CS-MPA

1400 1200 1000 800 600 400 200 0

?i%ﬁﬁ/ev HifrhtleV
(a) WEFFF T e CS-MPA T Hg4 i 7 Hit i (b) CS-MPAFICS-MPA-Hg/1 XPSii#
91 290 289 288 287 286 285 284 283 282 91 290 289 288 287 286 285 284 283 282
ZEOfieleV ZhLfkleV
(C) CS- MPAE/JCIS[:.J%##)% (d) CS-MPA- HgE/JCIS[nJﬁ##j‘ﬁ
535 529 531 529 528
ZZJ‘A h/eV ZZJ‘A z/eV
(e) CS-MPATHO1si 43 Bt g (f) CS-MPA-Hg({O s itk &l
404 402 400 398 396 404 402 400 398 396
4t peleV i heleV
(g) CS-MPAN Isi 3 HE S5 A (h) CS-MPA-Hg[¥N1si 43 Bt ig &
166 165 164 163 162 161 160 166 165 164 163 162 161 160
45 heeV 4GV
(i) CS-MPAFS2piE 3Btk (j) CS-MPA-HgfyS2pii /3 Biotiihial
OH OH
OH
HO: o] o o o 0] o
OH: OH OH OH
NH, NH
_/ N\ -— NH / NH — NH
gt SRS Sd St

U H’H‘ SR
v S S
/_/ = NH 2 Sic(_/‘g - ‘g ~— NH;

0=¢ 8 \\ ~ \
\ P NH
NH OH M OH OH
OH OH
o} o} 0 “OH
HO! o © o d © o
OH OH
OH or OH

(k) CS-MPAW ffHg(IN) 13

& 9 CS-MPA #1 CS-MPA-Hg B XPS 3£ [&|, CS-MPA I Kf Hg(IT) B4 IE [
Fig.9 XPS spectra of CS-MPA and CS-MPA-Hg, mechanism diagram of CS-MPA adsorption toward Hg( 1)



%3 ARUHIEAE . SAESMETC RIS S AR ] 38 S HH T i A B 5Bk g (1 771

FRFER PRI e S B, B CS-MPA 4 F 1 mol-L ™' HCl A1 IR BREE N BEAT DEBE B, K58
U CS SR MAETRYES I, S RTS8 > s CS-MPA & & MR $idL 5 R 45 & id
TR LR T A RIFRM W ; B VEI B 22 3R A CS-MPA & & M B4ty & A A8
b, R MARERE.
2.8 WRHHHIE 47

g 9(a) fir s, 455 BETE 163.8 eV 1Y S2p 1K W] MPA #8215 AF CS |+ o Hedf U1 i B,
TESE T Hg(1) 85 W B 31 CS-MPA & & M KL I o 78 Hedf B9 &5 0 R OGIE i, 45 SRR b 4.1eV iy
2 A~ HLRISRIE (0.5 eV 1 104.6 eV) 43 5l %F B T Hgdf7/2 F1 Hgdf5/2, 4% FEmd sk 2L He(1) i IE 4
W FfE 3] CS-MPA & A MBI, JF K kA RIS R . A i T A B 58 o ) pH<S, B It
Hg(Tl) EZ R TIE, IR LS AR SE DT I 2 W B e i B 70 2 1 o

CS-MPA & & MBI TR 5 /9 Cls 55 20 HE R 3% B (] 9(c) K] 9(d)) = A7 & 30 W) b iy e 57 A%
SRR, R CIRTFAEESS He(1) M. 7E O1s(El 9(e) F1.9(D) M5 43 ok v, i it
J5 532.53 eV b (A5 s i #5 & 532.70 eV, £ IBEREEE A S 5 7 WM . an & 9(g) A IE 9(h) B
7%, Nls 7E 399.66 eV (C=N) F1400.99 eV (—NH,) i 2 4~ 05 5152 513 399.77 eV 1 402.11 eV, X
ST N A Hg() Z 8] (2 A R B, RIS 1) 5 8 00 23 P $2 4L 7 90 s+ eah, 7E Mt
HI, 7618 931) FTE 9() H 163.45 eV (S2p2/3) 1 164.69 eV (S2pl/2) 1y 2 >3 #7 19 J@ T C-SH ‘B fE A .
R, X 2 MRS F)] 162.37 eV 1 163.46 eV, W] C-SH 1 Hg(11) MI454 -

Zi LA, Hg(I1) 550 B 550 A 245 5 1L 20 R A B0 40 A0 12 ol 310 0 ok Pl 1Y, = SR le MR A Bt TP i
O. NHIS 5 Hg(I) A EAEH, WAL K 9k) ffas . CS-MPA & &8> 1 F AR5, Bl
B (—SH) M3 (—NH,) 58 Heg() Z M E SER 8 35 1abh, e d & F/N S 2 1
He( 1) ZAEZ5 G MRk 3222 DL 2 i £ 22 W ik ok =
3 g

D) TE BT R mcsppepa=1 11708 SR BE S 20 °C I, S 6 h J5 45 19 CS-MPA Bt #1k
W B R e A, AR SR ETHDRS O B R R A R RS, B B R, b R v AR e A
27t

2)TE pH K 1~10 A, CS-MPAXJ Hg(Il) i B R 2 e H Ja B, 7F pH=4~7 B} L BR R &%
&, FeE T 98.8%. 7E200mg L' Hg(Il) A¥ W im A CS-MPA, i 10 min FRE WK, 7E 360 min A
AR B, AT O BN RN, MBS e KW A O 8333 merg !, TR
Ay B RGE ) CS ML B

3) Hg(Il) 5 CS-MPA G & 4 ) 45 6 T fff B S 3R FAR B, (CF & i s Bk . &8 a M) 19 )
JOE, 5 X SR ) R 2 R AR B0 A b A B2 2% 1A VS R v U R R S B R b 4 Hg(T1),

4) CS-MPA HAAG B m W Mt 78 i . PRS0 8f e . R mT it . S5 fase 5, wI1EN
— AR AT 5 ) 1 I Ak A R 5]

& £ X wk
(1] badeth, I, XG2S, KIRRTE Y faH BB i H ARV R[], 41 337: 130524.
AL TN, 2015, 34(6): 4-8. [3]  XHER. KA RR T H[T]. KEEBE2E, 2018, 591(7): 35.

[2]  XUE Y B, DU P, SHENDI A A 1, et al. Mercury bioremediation in  [4]  RFYE, RACL, AT, 45 HALGIALEE &R IEK ). T EFRSRE,
aquatic environment by genetically modified bacteria with self- 1995, 15(2): 128-130.

controlled biosecurity circuit[J]. Journal of Cleaner Production, 2022,  [5]  AB¥, XIBLE. 85 T2 Huik A B Tl 3 /K b 8 42 J8 I 0K 45 % 1],


http://dx.doi.org/10.3969/j.issn.1673-5285.2015.06.002
http://dx.doi.org/10.3969/j.issn.1673-5285.2015.06.002
http://dx.doi.org/10.1016/j.jclepro.2022.130524
http://dx.doi.org/10.3969/j.issn.1673-5285.2015.06.002
http://dx.doi.org/10.3969/j.issn.1673-5285.2015.06.002
http://dx.doi.org/10.1016/j.jclepro.2022.130524

772 ok L B ¥ W EEAVE S
IZAE T, 2017, 46(10): 190-192. [21] ZHANG Y, LIN S, QIAO J, et al. Malic acid-enhanced chitosan

(6]  FEsamH, skihat, dkak. 207 kb P EE 48 s 115 K B IR0 K 3 I (9] hydrogel beads (mCHBs) for the removal of Cr(VI) and Cu(Il) from
FEAER 22221, 2009, 23(4): 57-58. aqueous solution[J]. Chemical Engineering Journal, 2018, 353: 225-236.

[7]  ZADE P D, DHARMADHIKARI D M. Retrieval of mercury from  [22] /NGB, SRARIR, A/, 25 58 1 TARLZCEE YBET L 2 i & 5256
wastewater as stable mercury ferrite[J]. Water Quality Research Journal [3]. K24k, 2017, 32(7): 60-67.
of Canada, 2007, 42(4): 311-318. [23] w5 ZILAR I PERAE Z BETHr(J). | 434k T, 2021, 48(13):

[8] MELAMED R, DA LUZ A B. Efficiency of industrial minerals on the 94-95.
removal of mercury species from liquid effluents[J]. Science of the Total [24] SIMONIN J-P. On the comparison of pseudo-first order and pseudo-
Environment, 2006, 368(1): 403-406. second order rate laws in the modeling of adsorption kinetics[J].

[9] SHAFIQUE A. Removal of toxic pollutants from aqueous medium Chemical Engineering Journal, 2016, 300: 254-263.
through adsorption: A review[J]. Desalination and Water Treatment, [25] ZENG H, WANG 'L, ZHANG D, et al. Amido-functionalized
2021, 234: 38-57. carboxymethyl chitosan/montmorillonite composite for highly efficient

[10] WANG Q. Medical wastewater treatment system includes medical and cost-effective mercury removal from aqueous solution[J]. J Colloid
wastewater receiving tank, seven microbial treatment tanks, floating Interface Science, 2019, 554: 479-487.
plant groove, pH change equipment, evaporative ammonia equipment, [26] SHI Q, YANG X, ZHAO B, et al. Enhanced absorption of Hg®" by a
decomposition tank and nitrogen recovery equipment, CN105884115-A; recyclable thiol-functionalized salix psammophila[J]. Water, Air, & Soil
CN105884115-B [P/OL]. Pollution, 2021, 233(1): 13.

(111 ZRH, S 3R, BTk, WA TR Ik o 4l TS A ST e e [0, (270 Wi, SesRB LA & b4 et il 4 BB 88 T O F5E (D). Jbse:
AEIEARFIK R AF 2 AR (AR REER), 2019, 40(2): 46-51. e, 2020

[12] 303, BRIBEE, AR R7E, 46 R IH) B B e v 52 B I 2 4 R A9~ (28] GE H €, DU J. Selective adsorption of Pb(Il) and Hg(Il) on melamine-
P[], A2k, 2022, 44(4): 495-503. grafted chitosan[J]. International Journal of Biological Macromolecules,

[13] ADNAN O, ABIDIN Z Z, IDRIS A, et al. A novel biocoagulant agent 2020, 162: 1880-1887.
from mushroom chitosan as water and wastewater therapy[J]. [29]" LIMIN Z, YIPING W, ZHIRONG L 1 U, et al. Adsorption of Hg*'and
Environmental Science and Pollution Research, 2017, 24(24): 20104- UO,”'onto  Fe,O,/modified  chitosan  microspheres[J]. ~ Nuclear
20112. Techniques, 2007, 30(9): 768-772.

[14]  XUBRSE, (3, FRERR, 2. BoihSe St 4% 25 T i R B e BT 2 [30] YANG Z K, YUAN Y, WANG Y T. Synthesis and evaluation of
[, &AL T, 2022, 51(13): 25-27. chitosan aryl azacrown ethers as adsorbents for metal ions[J]. Journal of

[15] WANG X, SUN R, WANG C. pH dependence and thermodynamics of Applied Polymer Science, 2000, 77(14): 3093-3098.

Hg(Il) adsorption onto chitosan-poly(vinyl ~‘alcohol) hydrogel [31] DODI G, HRITCU D, LISA G, et al. Core-shell magnetic chitosan
adsorbent[J]. Colloids and Surfaces a-Physicochemical and Engineering particles functionalized by grafting: Synthesis and characterization[J].
Aspects, 2014, 441: 51-58. Chemical Engineering Journal, 2012, 203: 130-141.

[16] GAVILANK C, PESTOV A V, GARCIA H M; et al. Mercury sorption [32] GE H, HUA T. Synthesis and characterization of poly(maleic acid)-
on a thiocarbamoyl derivative of chitosan[J]. Journal of Hazardous grafted crosslinked chitosan nanomaterial with high uptake and
Materials, 2009, 165(1/2/3): 415-426. selectivity for Hg(Il) sorption[J]. Carbohydrate Polymers, 2016, 153:

[17] CUI Z, BEACH E S, ANASTAS P.T. Modification of chitosan films 246-252.
with environmentally benign reagents for increased water resistance[J]. [33] LIM, ZHANG Z, LI R, et al. Removal of Pb(Il) and Cd(II) ions from
Green Chemistry Letters and Reviews, 2011, 4(1): 35-40. aqueous solution by thiosemicarbazide modified chitosan[J].

(18] FRAR, 7, ki, A% R BRH IR M T2 2 A0 002 B30 o 43 s 4 ). v ] International Journal of Biological Macromolecules, 2016, 8(6): 876-
1A 4:,2022,51(5): 93-101. 384.

[19] GARCIA-CABEZON C, GODINHO V, SALVO-COMINO C, et al. ~ [34] LIANG W, LI M, JIANG S, et al. Polyamine-co-2, 6-diaminopyridine
Improved corrosion behavior and biocompatibility of porous titanium covalently bonded on chitosan for the adsorptive removal of Hg(II) ions
samples coated with bioactive chitosan-based nanocomposites[J]. from aqueous solution[J]. International Journal of Biological
Materials, 2021, 14(21): 6322. Macromolecules, 2019, 13(11): 853-862.

[20] WU Q, HE H, ZHOU H, et al. Multiple active sites cellulose-based [35] SITKO R, MUSIELAK M, SERDA M, et al. Thiosemicarbazide-grafted

adsorbent for the removal of low-level Cu(Il), Pb(Il) and Cr(VI) via
multiple cooperative mechanisms[J].

233(19): 115860.

Carbohydrate Polymers, 2020,

(FTAE % 452 )

graphene oxide as superior adsorbent for highly efficient and selective
removal of mercury ions from water[J]. Separation and Purification

Technology, 2021, 2(5): 43-56.


http://dx.doi.org/10.2166/wqrj.2007.033
http://dx.doi.org/10.2166/wqrj.2007.033
http://dx.doi.org/10.1016/j.scitotenv.2005.09.091
http://dx.doi.org/10.1016/j.scitotenv.2005.09.091
http://dx.doi.org/10.5004/dwt.2021.27550
http://dx.doi.org/10.13822/j.cnki.hxsj.2022008755
http://dx.doi.org/10.1007/s11356-017-9560-x
http://dx.doi.org/10.1080/17518253.2010.500621
http://dx.doi.org/10.19612/j.cnki.cn11-5066/tf.2022.05.014
http://dx.doi.org/10.19612/j.cnki.cn11-5066/tf.2022.05.014
http://dx.doi.org/10.3390/ma14216322
http://dx.doi.org/10.1016/j.cej.2018.06.143
http://dx.doi.org/10.1016/j.cej.2016.04.079
http://dx.doi.org/10.1016/j.jcis.2019.07.029
http://dx.doi.org/10.1016/j.jcis.2019.07.029
http://dx.doi.org/10.1016/j.ijbiomac.2020.08.070
http://dx.doi.org/10.1002/1097-4628(20000929)77:14&lt;3093::AID-APP100&gt;3.0.CO;2-2
http://dx.doi.org/10.1002/1097-4628(20000929)77:14&lt;3093::AID-APP100&gt;3.0.CO;2-2
http://dx.doi.org/10.1016/j.cej.2012.06.133
http://dx.doi.org/10.1016/j.carbpol.2016.07.110
http://dx.doi.org/10.2166/wqrj.2007.033
http://dx.doi.org/10.2166/wqrj.2007.033
http://dx.doi.org/10.1016/j.scitotenv.2005.09.091
http://dx.doi.org/10.1016/j.scitotenv.2005.09.091
http://dx.doi.org/10.5004/dwt.2021.27550
http://dx.doi.org/10.13822/j.cnki.hxsj.2022008755
http://dx.doi.org/10.1007/s11356-017-9560-x
http://dx.doi.org/10.1080/17518253.2010.500621
http://dx.doi.org/10.19612/j.cnki.cn11-5066/tf.2022.05.014
http://dx.doi.org/10.19612/j.cnki.cn11-5066/tf.2022.05.014
http://dx.doi.org/10.3390/ma14216322
http://dx.doi.org/10.1016/j.cej.2018.06.143
http://dx.doi.org/10.1016/j.cej.2016.04.079
http://dx.doi.org/10.1016/j.jcis.2019.07.029
http://dx.doi.org/10.1016/j.jcis.2019.07.029
http://dx.doi.org/10.1016/j.ijbiomac.2020.08.070
http://dx.doi.org/10.1002/1097-4628(20000929)77:14&lt;3093::AID-APP100&gt;3.0.CO;2-2
http://dx.doi.org/10.1002/1097-4628(20000929)77:14&lt;3093::AID-APP100&gt;3.0.CO;2-2
http://dx.doi.org/10.1016/j.cej.2012.06.133
http://dx.doi.org/10.1016/j.carbpol.2016.07.110
http://dx.doi.org/10.2166/wqrj.2007.033
http://dx.doi.org/10.2166/wqrj.2007.033
http://dx.doi.org/10.1016/j.scitotenv.2005.09.091
http://dx.doi.org/10.1016/j.scitotenv.2005.09.091
http://dx.doi.org/10.5004/dwt.2021.27550
http://dx.doi.org/10.13822/j.cnki.hxsj.2022008755
http://dx.doi.org/10.1007/s11356-017-9560-x
http://dx.doi.org/10.1080/17518253.2010.500621
http://dx.doi.org/10.19612/j.cnki.cn11-5066/tf.2022.05.014
http://dx.doi.org/10.19612/j.cnki.cn11-5066/tf.2022.05.014
http://dx.doi.org/10.3390/ma14216322
http://dx.doi.org/10.1016/j.cej.2018.06.143
http://dx.doi.org/10.1016/j.cej.2016.04.079
http://dx.doi.org/10.1016/j.jcis.2019.07.029
http://dx.doi.org/10.1016/j.jcis.2019.07.029
http://dx.doi.org/10.1016/j.ijbiomac.2020.08.070
http://dx.doi.org/10.1002/1097-4628(20000929)77:14&lt;3093::AID-APP100&gt;3.0.CO;2-2
http://dx.doi.org/10.1002/1097-4628(20000929)77:14&lt;3093::AID-APP100&gt;3.0.CO;2-2
http://dx.doi.org/10.1016/j.cej.2012.06.133
http://dx.doi.org/10.1016/j.carbpol.2016.07.110

%3 ARUHIEAE . SAESMETC RIS S AR ] 38 S HH T i A B 5Bk g (1 773

A facile synthesis of thiol-modified chitosan composite for high-capacity
capture of mercury from aqueous solution

XIONG Ruting'?, ZHANG Zhiheng'?, LIN Haiying'>", HUANG Meihui'?, HUA Yufen'?, PU Ruigi'?, XIE
Tiantian'?

1. College of Resources, Environment and Materials, Guangxi University, Nanning 530004, China; 2. Key Laboratory of
Environmental Protection in Guangxi Universities, Nanning 530004, China

*Corresponding author, E-mail: linhaiying@gxu.edu.cn.

Abstract Abstract Chitosan (CS) possesses prominent merits such as non-toxic, degradability, and low cost,
which stands out from numerous materials, but its application in heavy metal adsorption was restricted by the
poor stability and selectivity. In the study, a novel composite (thiol-modified chitosan, CS-MPA) was prepared
with mercaptopropionic acid (MPA) as a modifier and 1-ethyl-(3-dimethylaminopropyl) carbodiimide (EDC) as
an activator. The suitable preparation parameters were optimized by.a single variable method. The results
showed that the optimized preparation parameters were as follows: modifying time of 6h, 20 °C, pH 6 and
M csvpaency OF 1:0.8:1. The as-prepared material maintained high removal efficiency even at acidic pHs. After
the grafting of sulfhydryl was introduced on the surface of the composite, the stacked irregular multilayer and
the increased specific surface area occurred. The mercury adsorption onto the composite reached the equilibrium
within 360 min, which was dominated by the ‘endothermic monolayer chemical reaction; the theoretical
maximum adsorption capacity was estimated as 833.3 mg-g™' at25 °C. The adsorption mechanism was
dominated by the chelation between the soft base groups(—SH and —NH,) and the soft acid of Hg(II), with an
auxiliary function of acylamino binding. The CS-MPA possessed an outstanding selectivity to Hg(II) in the
complex matrix. It maintained the good removal rates even after five adsorption-desorption cycles. The result
proved the CS-MPA composite had a good Hg(II) removal performance and application potential, which can
provide a reference for Hg(II) capture and recycling in the wastewater.

Keywords modified chitosan material; mercaptopropionic acid; mercury; adsorption
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