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ABSTRACT: Adsorption
elemental mercury (Hg®) were carried out using commercially
available chitosan (CTS) and modified chitosan (MCTS) in a
laboratory-scale fixed-bed reactor. VM3000 online mercury
analyzer (CEMS) and Ontario Hydro method (OH) were
applied to detect the inlet and outlet Hg® concentrations and to
determine the mercury speciation during adsorption process
respectively. Simultaneously, the characterization of the

experiments of vapor-phase

sorbents was analyzed using accelerated surface area porosity
(ASAP2020), thermogravimetric analysis (TG), X-ray diffraction
(XRD) and Fourier transform infra-red spectroscopy (FTIR). It
was observed that CTS hydrochloride and Cu-CTS chelate
complex could be formed mainly through the reactions of the
amino group and the hydroxyl group in the CTS polymer chain
with the hydrochloric acid and copper sulfate solution. C-Cl
through modifying process. The
copper-templated CTS, which has memory function for Cu®

bond was formed

vacancy, can adsorb the metal ion or vapor-phase metal which
has similar radius as copper ion. Theses changes greatly
improve the Hg® and Hg?" capture efficiency. The results show
that the parent CTS has no effect on Hg® removal, while
modified CTS not only can oxidize Hg® to Hg?" but also have
ability to adsorb Hg® and Hg®*, especially when the copper-
templated CTS are swelled by Hydrochloric acid.

KEY WORDS: modified chitosan; adsorption;
capture; copper-templated; memory function

mercury

WE: KA VM3000 7EZi7K A (CEMS) Ontario Hydro
(OH) i AE I AT FBe, fElle REm G5 b, LISRRm

EEWHE: HXKARRBHEI S H (50776037, 50721005); [H% 863
BRI S v KI5 H (2007 AA05Z308) .

Project Supported by National Natural Science Foundation of China
(50776037,50721005); Project Supported by the National High Technology
Research and Development of China (2007AA05Z308).

(chitosan, CTS)AI ¢ b (modified chitosan, MCTS)J
W, HEAT B HG e B ST . [ H SR P B 1R 4 M A
(ASAP2020). EHHX(TG) XEHEATHHML (XRD)FIH H
WA i 2T A0 TS A (FTIR) A5 23 BT ASORS IR B FRIBEAT 7 PR
fEo RINEIERFEIETT HESHCIr FRICUE R A IV, B
T ST EENE SRR SRRV AR 5T S ME B S ) o U S R IR B 71
TERCT C—CIgE, iy LA AR 2 7e SR B (Cu-CTS) Bl 4 125 1
A RAHE A2 BE, AR L R B AR M ) 4
BTma T, RS T I HG RIHG? F W e . se
LER R REAATA B ICTSIE AR HG, 2t thi:
Jii (I CTSAE S AL HQ I HQ R HG™, 4k iy il 7R 4 B
CT SHE B 531 it R 280 A G 0 W 48

LRI SCPESEIERE VR TR HITEING CiZuie
0 31

R AT R A A Y A B K A 2
R B, F NSRRI, k4
FRA IR, JEF S KRR AR sl SR A S0
FEER T BAT AR 2410 15 o LipfertZsPhnphyt b sl R HE
JEOR N A TP S A . 1 000 MW H
%%iﬁiﬁkﬁﬂzmﬂﬁﬁﬁ P £ v 3 R UK Y- 1
. FAEEEE TR Tk E R
Bk R 0.22mglkg. H 1975—1995 4F, FR[F KA
ST Bk i KA HEBORIE 2 493.8 t, ARHERAE
BRI Ny 4.8%. I E, 2006 EIR[EH
R HLRIA R 28344 {ZKW-h, [F]ELIEK: 13.5%. Hi
KK LR 23 573 ACkW-h, 4y b ARk BB
83.17%, [HlLLHK 15.3%, Bl ELHH GER
JE, XK, miﬂkﬁﬂzimhf‘ﬁ, K
HERC G e i) BB A D IR, N sl .

Iﬁsﬁklm*mﬁ‘]ﬁ?f%ﬁi%‘&?’v%ﬁ*ﬁ?&i



55 32 5K 2 A

B E ST R B E R AE M BRIA T H® (K S5 5 F 5T 51

(Hg")~ A R(Hg™) A F R (HEO)M. Hg % rfi.
SRR HAEE T K, S5 HG ™ T EG 5 s A P
X, A IRMBURI— KA . MR I
JiEAT 2 R R IRAT 1R G ke B o v ol
PR BB s TR o (1 B HGPATHG ) s 255 A1)
FE . ARy m B wh . .
+Op) g imatzne,. cucl,®. KBr. KIPFIE %
SOVt TR0 (6 PR A 5 o (3 B HG) o ELRER
TP R IR AR iy R H sl ¥ DA o A 9
EPAFIDOEM & EHIVEMHRBIAN T, Flikk 1
BiRTFHFETE 14200~70000 FEJ0; K FHE o 18] 2 PR
Jre, BB 1 BER FEEYE 17 400~38 600 35 5,
ST T A G S B R PR UR AT PR F SN R OE
FERBI L ks AR R 204 2 R HE U
B o

FERME(CTS) A —Fifits Al Ny 38 1 RS = 4y
TEY, BT L% R, Ea0REKE
YisEAvE, A A sl T AR R, R
FEHE SR OB R, ST A KR SR
5, RESEE T RGBT, # iz N TR
AT, U B K b AR T2, LR S
I 5 i AU P I8 FH O A DL A 3

ARSI FHIATE(TG) X S T4 OKRD) A L
AR 4 2T AMNFTIR) 55 56 3E T Bt 50 JRMi AT i 1tk 5 58
Bl (modified chitosan, MCTS)#EAT T MERERME,
INFLAE R s Y FH AR B 50 s R AT T
SRSEHy, #x CTS H MCTS W B 771 i ks 7 1) e i
HPLE.

1 KEERs
1.1 WR 7B &

AL T 4 FIRB T, 3 0k e SR R
ARV SE TR T PR I TR A AR 7 SRR AN
PR I RV B AR 52 SR W o L rp S SR IOk by R AT
i A PRI SETRME, 0 A CTS; AR 701 1 1) 45 5
5

1) R SR RS R 5 e CTSHE T 600
mLEEM A, A 200 mL5% 1) SRR, V5t 8h,
HhyEs 60 CHET, EERAFH, W AHCI-CTS.

2) BRI MK BLBRAR e SR . ANHE R AR
BN %, RIEL 5 gCTSHE T 600 mLEske, il
A 200 mL 2% BRI, WK 6 h, FIIA 10 g
CuSO45H,0, RFEA 2 HifiE, 2 JEHEett & kK
1, RN 3 min, AHL. ARG NG &

) 4 mol/LI g /K, flipHZI A 6, T 28 /K ueik
2k, HhUE, 60°CHET, BEREAS BB E b
WEWY . KIS S PIIMANEAT 200 mL5% R 7
WBE T, 3235t 10h. )5 60°CHET, BEWERE
M, 1A Cu-CTS-A(CuK /R sit, AR IREE R
JK) o

3) EhPR VS MK Y A AR e SR b R R S
Cu-CTS-A [l LBl FU T 2% 5 R 3 v
FOFBE R CTS. ML i Cu-CTS-H(H &
INERIRIK) -
1.2 WRFMIFIRAE

W it 5] ) HE 32 18T AR (Brunauer-Emmett-Teller,
BET)FHFL4% &5 440 5K bt 2 ThT RFLAR 23 A I e A3 (9%
[ 22 70 /3 7] ASAP2020 FY)HEA T 5 5 R e AN i
PG5 53 R FHIAGE 73 A (T8 ] NETZSCH A+
STA-409 RI)FT X SF 26 A7 A (7 == i g B H]
PANalyticalB.V)HEATMll 2 s MR PR 7 5k i ) &5 F
' HE AR 40l B AR e 4T b (7 [E Bruker 2 ]
VERTEX70 &, KBr b ik) MR ATile . &
R B VMB3000 ok A 2k 4 BT A (4 [
Mercury Instruments) @A T4l o SR WRIBCIBER VA it
THGMAAL TR N T % QM201 L) H5E
1.3 FEAEZE

h T fEAZE BB AR P e, R AL S
(N+Hg®) FHFSTCTSHIMCTSAHGC I . A B
SEEG G AR 1, WA STUE R IR, R
15 mm, WEKRI AN 110 C, WLHHHELA N
0.600; HEAIKAEL MU E 4 1000 mL/min,
ol KRB IEE AN 200 mL/min, 2S5
< AR A m AR OB fEE K R R B
EERAE, TR I R A B . AR SR

UEHG R ) 21.5 pg/m®.
(rusl
VM3000 AL
7Lk A HT A
i

1

UK

El1 N FERIMSEEQRREE
Fig. 1 Schematic of bench-scale mercury adsorption
mainly using purity nitrogen



52 L I - ¢

28 4

IR R JEE SR FH 45 [ Mercury - Instruments 2 )
ffIVM3000 7k AEZL 73T (CEMS), 1% % ]l i
Hg®, T SN J5 (5 1L T fiA2 WS s 706 o f e B 2 SR
FiAk, A EIECEMSIE B R SRR A 7T B 551 2
Bt T HQ® ¥ He Akl Ho™, SEIGE B ] EPAERE
ftjOntario Hydro(OH) 7 1175k 2 gy I} 1t i
A . KA AS, RO s AT PR
FTH MR, RO IEE(CVAFS) I HA5 .
X BRI B 300 AT HO A HG? & &, T AR B 771
X HGC IV B 5 0 A T A A, SR B 2 il i e
TR H .

2 HR51TE
2.1 FERMBRYEEITE

S0 BT A5 e P S 220 () 7l R B gy
AR B I W A PRI 2 T8, i R A MR R 3 o
RIEE T o AT I %1 1) 2732 2 (C Cox 100%) Fl -
IS 1) pAY B B 700 3t A 00 5 O AT 1B o 5] 10 1 e «

0= x100% 1)
0

2 g ok B 50 ) 2 32 2 i 2k 5545 21 1l ok T
B A S HCVAFSTE A I SE U0 E, ngs  OMt
IS [e) P N 5 R I HG B, pge g RO 48 e XL
K
q:Vﬁa—cmmqu @)
Q=VCyt 3)
A ORISR, png/m®; Col N EIAL
SRIYIEEVRIE , ng/m®; AW B B R IS 18], min;
VAR, m¥min.
2.2 EEREIBAFLEW D
— s, W LR M AN(BET) R, flfL
B2 AT R TR, U BB, R A
B v A L 2 T AR A R T e I e A6 P 4 i 4
BETIMRALE F LK 1o tHa&an 4 FPu B AN A74E
BONPIRIAN, HALERE DN, ANEAEA R
BRI B 25 A, BRI el LA : CTS. HCI-CTS.
Cu-CTS-ARICU-CTS-HJE I 5 7K WA A2 0 B
T 5. 5CTSHH, MCTSHIBETRIFLZAFS: Ak
/b7 100 F1 50 ZA%, AR BRI EeAR 1L 3 B o
SR, RICTSHMFLH SR B IHC ) T34
7, ERCT SRR AR h . HURRAR Y R & N
CuSO,5H,0, FIACU®, HCTSH a Skal i 5Lk
B ESERR IR R, M 5% R
VWO CUSt M LRI, EOM SRR S

x1 WRMFIRFLEBSE

Tab. 1 Pore structure parameters of the sorbents
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Fig.2 TG and DTG curves of various sorbents
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Fig. 3 XRD curves of various sorbents
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