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29 : 7} chitosan®] Y4+ -S ammonium thiocyanate$} ¥Hg-X|A glucose & ¢] C-2
91 o] thicamide B]$}7)7} =¥ N-thioamidochitosang #43t% 3L C-6 el 47t
288 7}F chlorodeoxychitosang thiourcast #rg-A1Z) ¥ 7hEaated thiol w1717}
=% mercaptodeoxychitosan® A st{ch, 18l Jta chlorodeoxychitosan-S dimethyl
formamide &7 2] A] ammonium thiocyanate$} W-3-A12) ¥ hydrazineS 2713} thiosemi
carbazide #1$]7]7} Y4 ¥ 7}a chitosan® thiosemicarbazide fEA& A st ) ol &
27 w9717 =Y chitosan A L o]E nEAE Cu(ll), Cd(1), Pb(1), Hg(1),
Cr(V]) 2 U(V) § 2% °]2E59 100ppm £ tig F354S pH W 5le] o} batch
¥ o2 #E359 ) Thiosemicarbazide =42 Cd(1l), Pb(1), Cu(ll), U(V) 54 =&
ol FAEL g ulYRe) FFFH FSHolL &9 pH F7hsk BEo Zrystd et Cr
(V) %he pH3 o] Aol A widle] A& dehlich Thiol f=A 2 N-thicamide FxA 9
A ME olE FXolLEe] FHEAHL €& AUtk Heg(ll) o] 2o ha) g
WAL YEUE 84 A 298 o)E AdolE nExe Hg(ll) o249 F3%
& pH sl BAIQle] 79 100% F=elth

Abstract : The N-thiamido chitosan introduced the thioamide ligands at C-2 postition of
glucose rings was synthesized by the reaction of crosslinked chitosan hydrochloride with
ammonium thiocyanate, The mercapto deoxy chitosan introduced the thiol ligands was
prepared by the reaction of crosslinked chloro deoxy, chitosan, which was substitued chlorine
at C-6, with thiourea, followed by the hydrolysis. The thiosemicarbazide derivatives of
crosslinked chitosan was also sythesized by the reaction of crosslinked chlorodeoxy chitosan
with ammonium thiocyanate in dimethylformamide, followed by the addition reaction of
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hydrazine. The structures of these chelate polymers introduced from sulfur derivatives ligands

were conformed by the elemental analysis and infrared spectrum, The adsorption charateristics

of chitosan-based chelate polymer towards 100 ppm solutions of various metal items such
as Cu(I), Cd(Il), Pb(1), Hg(ll), Cr(V1) and U(V]) were examined at different pH
value by batch method. The adsorptivities of metal ions such as Cd(1), Pb(0), Cu
(@) and U(VI) to the thiosemicarbazide derivatives chelate polymer increased with the

contents of sulfur ligand introduced and the increase of pH value of metal ion solution,

however, Cr(VI) ion showed reverse tendency above pH 3. In the case of thiol and N-

thioamide derivative of chitosan the adsorptivities of these metal ions were similar to that
of thiosemicarbazide derivatives. The adsorptivities of Hg(Il) to these chelate polymers,
introduced sulfur derivatives ligands were showed excellent affinity to the Hg(Il) ions,

were above 100 % regardless of pH variations,
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2% ¥, olg FRYZAVIZE ¥-3FE 37 Eox
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Fig. 1. IR spectra of crosslinked mercapto deoxy
and N-thioamido chitosan.
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Table 1. Elemental Analysis of Crosslinked Chitosan
and Their Thioamide, Chloro and Mercapto

Derivatives
Degree of Ne Rid Cr
reaction % % %
Crosslinked 0.635 Caled 774 - -
chitosan Found 741 - -
Crossliked 0.540° Caled 899 528 -
N -thioamido Found 898 5.27 -
chitosan
Crossliked chloro 0.609 Caled 699 - 10.78
deoxy chitosan Found 699 - 1068 |
Crosslinked 0.624° Caled 7.17 6.24 0 }',
mercapto Found 717 6.22 0
{ deoxy chitosan J

8 : Determined by Kjeldahi method,

b : Determined by Carius-EDTA method,

¢ : Determined by Parr bomb-Volhard method,

& : Caled for (CgH 305N )0 195CsH1104N o206
CyH)04NCSNH2)0.246CH1205N )0.106CsH1004N )08
CeH120,NSH ) 095C3Hs04N )g 145 -+ 0.5H70),.

€ : Caled for (CgHy305N )g12;CsH120,NSH )g 38
CeH1304N)g210C6H1003NSH ) 241 CsH 120N ), 106
CgH1gO04N).18:C3H50) 0145 - 0.5H0)n.

S+ @ isothiocyanate”] 2 %j%’/]léloin’ls 7}l iso-
thiocyanate deoxy chitosan7to] Holz|i1, ol&
gt guj Fol A hydrazine® w¥H-§-A7]H
AMdure 2ol pxzo| wel zZtzte] 71il chitosan
9] N-thiosemicarbazide 5=} N,S-thiosemi-
carbazide ¢ EFF=A7F AAAH )

welA whS2 %o 9)F3&tE thiocyanate 7]9
isothiocyanate 719 X@xut-3-& 3E3s}7] ¢
;A HbFLEE 60T, 90T, 120T, 158T(HF
2x)g ztzt 243kl #4938 7kl chloro deoxy
chitosan™ ammonium thiocyanate®] BFS-AYA3E
(0]E8& wtg2%o mit 242t C. chitosan-CNS-
60, C.chitosan-CNS-90, C. chitosan-CNS-120,
C. chitosan-CNS8-1582 <F3h 59 x& H9
NEfgrdedog AESIe] 7Fal chloro deoxy
chitosan®] 7259 &7 Fig, 20 veldich v
Ferdth ¥ 2o whgAlA F4¢ C
chitosan-CNS-60, C. chitosan-CNS-90, C, chito-

s
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Fig, 2. IR spectra. of crosslinked chloro, thio and
isothiocyanato deoxy chitosan.
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Fig. 3. IR spectra of thiosemicarbazide dirivatives
of crosslinked chitosan,

chitosan-CNS-120¢ 2 2. €] 43t 7} chitosan
9] thiosemicarbazide &% #|(C. chitosan-NHCS-
NHNH,-646) 2| 7% 4% 1150em "o e} >C
=87]o] A== F59 1680cm oA e C=N
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C. chitosan-CNS-1582 %€] &4 & 7} 4l chitosan
9] thiosemicarbazide &% #](C. chitosan-NHCS-
NHNH ,-675)9] Z-$-o14%& 1150cm™ o] 4} 2] T
=871 ALE = F4% BE5 ol N-thiose-
micarbazide v ¢ 7]9+S 373} chitosanA] Z )
ClEREzAS & F 9l

T35 Ztzte] wke 2w o)A A3 C. chitosan-
CNS-60, C. chitosan-CNS-90, C. chitosan -CNS-
120, C.chitosan-CNS-158 $2] F74tS-AAE
53 o3 xE §A3 71 chitosan?l thiose-
micarbazide| f= 3 Z @) o] E 1 ¥ 215 9] Kjeldahl
B, Carius-EDTAW, Parr-bomb-Volhard Ho.
2 233 AL F 9229 S s chloro
deoxy chitosan2] 739} 317 Table 29 1}elY
Aed, FINSAYAAEE] Hpo) WLy}
SETE d49 Fo FgFe Fuely Jagg
2 FiHez 74 H oA thiocyanate7] 2} iso-
thiocyanate 7]9] X|&xEqutgo] L&A L

E2|H A12¢ A13 1988 2¥

Table 2. Elemental Analysis of Chloro, Thio and
Isothiocyanato Deoxy Chitosan and Their
Thiosemicarbazide Derivatives

Ne R cre

% % %
C. chitosan-Cl 6.99 - 10.68
C.chitosan-CNS-60 826 349 6.48
C.chitosan-CNS-90 922 584 3.83
C. chitosan-CNS-120 969 695 2.58
C. chitosan-CNS-158 971 700 2.52

C.chitosan-NHCSNHNH,-344
C.chitosan-NHCSNHNH,-567
C.chitosan-NHCSNHNH,-646 1520 646 0.52
C.chitosan-NHCSNHNH,-676 1540 _ 6.75 0.44

# : Determined by Kjeldahl method,
®: Determined by Carius-EDTA method,
€ : Determined by Parr bomb-Volhard method,

1613 344 0.65
1489 567 0.53

& F dom, °]E3 hydrazineg ¥HSAA &
43 7t chitosan®] thiosemicarbazide § % )
Ao ERRAE 9 B9 AAgTgo) F2
3fal & 3hgFe ok7h 74431 thiosemicarbazide
717 =Y EARHS S & 4 ew, & 44
Fol AA Zadte] HAa9 ofuwmrgtel NFw
AR E FHHARS & & 3, ol AUy ol
A5 3 s FUNIHAHEEY
Lo wlEEn Uth(olg ZHeoleuR s
3 gkl ok C.chitosan-NHCSNHNH,-344,
C. chitosan-NHCSNHNH,-567, C chitosan-N-
HCSNHNH,-646, C. chitosan-NHCSNHNH,-675,
2 o).
50|29 E3ts

7}3l chitosan®] C-6 $X]9] 3|=2A]7] tjal
ol] S-thiosemicarbazide 7t % ¢} N-thiosemicarbazide
Fz9 w977l A=Y Y thiosemicarbazide
FreAl ZHalolEsi el Cd(I), Pb(ll), Cu
(1), Hg(), Cr(V) 2 U(M) 59 F&oles
o e FAEAS F&HolegAo pHwWsM
o2t AEsIHon, Wiy ddsle ge 3
o] 2E Aol Wstg nFsly] YA thiose-
micarbazide F% Zalo|EnEAEe gshy

slof] W& TS HESA

o K
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o
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Fig. 4. The adsorption rate of Cd( [I ) with the variation
of pH to the C, chitosan-NHCSNHNH,-675,
C. chitosan-NHCSNHNH,-646, C. chitosan-
NHCSNHNH,-567, C.chitosan-NHCSNH-
NH ,-344.
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o)l 4e] 43 FA5E JEhY 3 ol
B]ﬂ’-‘i 2 C.chitosan-NHCSNHNH, -344 ¢
3ol Aut pH 3 olste] G HNA F&50l
7+ Adtsle AEFE Hola flojA =lE th-
iosemicarbazide Hj9|7]ol] ¢ls] F 2ol HA
A FLE HE & F 3y, o)HFd FHFY F
48 Hg(ll)ol2o el 53] AstFo] -3
A Wz} A oA wi A} wilel #

s &
i

\ do Jm o
2

100
80
S
3
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[
[
0
o }
]
c
§ aof
©
f.‘; 9
=
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20 —a—a-C.chitosanNHCSNHNH.- 646
—o—e- C.chitosan-NHCSNHNH, - 567
~0—0~ C. chitosan-NHCSNHNH 344
0

2 3 4 5 8 7
pH
Fig. 5. The adsorption rate of Pb( Il ) with the variation
of pH to the C. chitosan-NHCSNHNH,-675,
C. chitosan-NHCSNHNH,-646, C. chitosan-
NHCSNHNH,-567, C.chitosan-NHCSNH-
NH.-344.
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Chitosan®] Z&=x7 AFolE nize 4 2 FHol2 FHEA 3ol
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=
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0
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Fig. 6. The adsorption rate of Hg( Il ) with the variation
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Fig. 10. The adsorption rate of Cd(Il) with the
variation of pH to the C.chitosan-SH, C.
chitosan-CSNH, and C. chitosan-NHCS-
NHNH,.
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