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@ QF: Ak #7180 AYAZRE el g chiting epichlorohydrin®} ¥Hg-Al# 7bal chiting
gzt ol& "olAdgsiasle 7l chitosand MZ3IQY T dimethylformamide & 7l 3}of A
phosphorus oxychloride # al 2 olAlgle} AA4dkvt —‘rA] of AaElo) ey Wy olE NEAE F

“?‘ﬂﬁit} o] £ 542 KI 225t trUo} 58N Zo 4 ofu]i8}ale] o}l 7)s} 2Ak71E 7}
4 ZdelolE n8AE sk F4 e Zl'—ﬂ Z0] % urany! ionol o g AFsH4 2
14046}1 Faye FA5AS 2Ag 23, pHe $7heh vlEo] 3% S7Hete] pH 5ol A A E

veb o], pH 6~7 dHol = Fabso] AyAT. 2z 4 "J’,‘J =H o 2L 243 o]
ul, obnlic g QlAbf Aol 2] F2e 1417t ojulel gk E AT, AAF 1 Fol &3
o]4; Resin(I), Resin(l) ¥ Resin(H) <} Taﬁ;q 3 reke 521 0.2g & 747} 3.22 pg, 3.27 pg,
3.28 pg oloAth. Firdol&HE Cott, Cul', Nitw 58 pH 2~6914 100% ¢ & 352 vhehul 2l
oo, Hg? o] &2 pH 2014 F5 Hhat$ Uebl Az Crf & pH 2~741 4 80% dx=o F35S
UER ek Co®, Cu?' 2 Ni¥' 5& d#te|ifolu ddeEd&d Mg A xiart 7ide
t}.

Abstract . The crosslinked chitin was prepared by the reaction of epichlorohydrin with chitin which
was isolated from waste marine sources, and the crosslinked chitosan was prepared by deacetylation
of the crosslinked chitin. Resin(I) was synthesized by the chlorination and phosphorylation of
crosslinked chitosan using phosphorus oxychloride in dimethylformamide solvent. And Resin(Il)
was.prepared by the amination of Resin(I) in aqueous ammonia solution in the presence of KL
Finally, Resin(Ill) was synthesized by the phosphorylation of Resin(Il) with urea and phosphoric acid

mixture. For these chelating polymers, the adsorption characteristics of infinitesimal amount of uranyl

Hps vild0)e 12l & chitosandl ZullolE 2 «fe] yh3E o1t (H] 28) B g,

516 Polymer(Korea) Vol. 14, No. 5, October 1990



7t ChitosanAl Q34 = 9 §474 F50)L

LR

uch

& A7

ion were investigated with the variation of pH, time and amount of adsorbent from fresh water, artifi-

cial seawater and natural seawater, respectively. The results were summarized as follows . with the

increase of pH values, the amounts of uranium adsorbed increased and reached maximum at pH 5,

but decreased at pH 6~ 7 region. The adsorption of uranium by Resin(I) reached equilibrium within
2 hours but Resin(l) and Resin(IlI) reached within 1 hour. It was observed that Resin(I), Resin(I)
and Resin(Ill) uptook uranium 3.22 wg/0.2g Resin(1), 3.27 ug/0.2g Resin(I), 3.28 pg/0.2g Resin(lll),

respectively, from natural seawater. To the heavy metallic ions such as Co®",

Cu?* and Ni®* ions

Resin(Ill) showed 100% adsorptivity in pH 2~6 range. To Hg?" ion showed 100% adsorptivity at
pH 2 but gradually decreased with increase of pH values. To Cr®" ion Resin(lll) showed about 80 %

adsorptivity in pH 2~7 range.
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Fig. 2. IR spectra of crosslinked chitin and crosslinked
chitosan.
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Fig. 3. IR spectra of Resin I, Resin II and Resin .
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Table 1. Effect of Reaction Temperature and Reagent
Concentration on the Mode of POCl;-DMF  with
Crosslinked Chitosan

Reaction

ey POCK(%) (%)™ Cl%)
50 2 1.63 3.05
4 1.67 3.13

8 1.68 4.01

10 1.70 401

12 1.88 4.03

14 1.99 4.16

75 2.19 4.62
2.21 4.73

8 3.08 592

10 3.14 6.28

12 335 7.20

14 3.18 7.20

100 2 1.63 4.72
1.67 4.69

8 1.75 4.95

10 2.03 5.01

12 291 5.01

14 252 5.06

* Determined using Molybden blue method by
colorimetry
" Determined by Parr bomb-Volhard method

= 750 cm el A 2] C-
j—??"] oF3}A S x o]
T ﬁl?ltlr Resin(Ill) o} A]
. 2330 cmell A 9]

Fak okt 701'_3}7” HEE A
Resin(D) ¢} §4 272 71E3}17] 918} Tyrone L.
Vigo'* %o whgoz sbw chitosane dimethyl-

formamide& o} FofA] 85T, 12A]7F HBHA|7IE
POCI,E #e]st¥ dimethylformamides} POCL, 5 -
ol Fhet vlEo] QI dASEe Folksle 75
C. POClL; &% 12% o HAAAL & 4= A}
(Table 1).
Watel 23E Aelste] whE AR AJekg o) e)
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7ba ChitosanA JAAFHEA S 47 F401 FH5Y0) 3@ A7

#AE FA}sle] Table 20 YepRich. Table 29
A9} o] wHg-A1Zk POCLS) FEZ719) tEof
A7} Pio] e F7sled whg-A17F 180% POCI,
12% 4w HHANLE ¢ F UAch

3 ugol ek R T©F 1¢ FolA Resin
(Dol gt uranyl iond] FFAHEE BH pHF 719}
HEo] F3H5e 58t pH 5olA 100% 9] &%
T vetdlen, pH 6~7o4= ote] 35 7
27t Yotttk Fig. 4). Resin(ll)ol] th3] A% Resin
(D3 v)5:3F Fek& vebdci(Fig. 5). Resin(Il)

ot F’lo

Table 2. Effect of Reaction Time and Reagent
Concentration on the Mode of Reaction of POCI;-
DMF with Crosslinked Chitosan at 75C

Reaction ~ — pOCI(%)  P(%) Cl(%)
Time(min)

30 2 2.23 2.60

4 2.23 211

8 2.23 2.14

10 2.18 2.30

12 2.20 247

14 2.23 2.85

60 2 2.34 272

4 2.30 2.85

8 251 321

10 255 321

12 2.9 3.28

14 2.59 332

120 2 235 4.36

2.05 436

8 2.73 5.08

10 2.81 5.10

12 2.89 5.62

14 2.86 5.71

180 2 219 4.62

4 2.21 4.73

8 3.08 5.92

10 314 6.28

12 3.35 7.20

14 318 7.20

Z2| M144 A53 1990 10¥

2] 749+ Resin(l) 9} v]sz3hd pH 7 H26lA)
o7t o W Fie-& veEhtH(Fig. 6).
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Ye R $ahdolo] UO,(OH) g (U0,
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Adked 7EE Aoz Y4Eg. b

3ugel SEHES FFdhe AT 1A
Resin(ID o) g F3 548 4B pHY F7}
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F5& vepdon pH 6~7 F2olA 4% &%
T4 #HA}ol L}E}‘*E}(Flg 7). Resin(Ill) 7} pH
6~79dAM F4% Fi5 TV e Re
pH 6~7 °§°—“|4 slgFol EAde FEbdole
UO,(CO,) %" 9} UO,(CO,)* ™ Hefz 21517 wf &
o o] el olg FAo & FABX 7] WY
Aoz Mzpery, B

AFsFoNA Y 2} =X 23t A|HASLE A
81¥ A3} Resin(1)2 AIZre] F7tg} o] F3He
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Fig. 4. Effect of pH in the adsorption of uranium by
Resin 1. The experimental conditions were : fresh
water 1¢ (containing 3 gg of uranium), stirring time,
20hr.
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Fig. 5. Effect of in pH the adsorption of urantum by
Resin M. The experimental conditions were ; fresh
water 1¢ (containing 3 gg of uranium), stirring time,
20hr.
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Fig. 6. Effect of in pH the adsorption of uranium by
Resin HI. The experimental conditions were : fresh
water 1¢ (contaming 3 gg of uranium). stirring time,

20hr.
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Fig. 7. Effect of pH on the adsorption of uranium by
Resin II. The experimental conditions were : artificial
seawater 1¢ (containing 3 ug of uranium), stirring

time, 20hr.

S7k8te] 241t Foll e FAbo] HH o) sEAS S ¥
T A ck(Fig. 8). Resin(ll) 2} Resin(M) ol i)

M eRAAR Ate] F7ksk o] e F7h

Shgla F e 1A olle] sl ghe A7l Y

of £REE o & AeickFig. 9 & Fig. 10).
3pee] SeHre RIS QS 1ol 5o

*194 &3 wet Resin(ll) o] oFure wspAlA
A5E HES A0, £ASF)e el §25
AF2aked 0.2 goll A 100% o) eatd oh(Fig. 11).
oMol ey FAE 2AIE7) g8 1K s
el sl 108 A3k Fae 2AEH Ay 7}
52| 48] Habx) iz 242k 3,22 pg, 3.27 pg. 3.28 i
g dilEEAdERA 242} 2.5%, 2.50%., 1.64
%% 12JtH(Table 3). ' '
Resin(ID) 9] 1012500 FHo My Co™,
Cu®" 9 Ni** o] 24 tigto] pH 2~6 d o2} 100
vhebd o v (Fig,  12~14),
©] & pH 2014 100% o] &35S vhehiel

,"o m\q

v = AR
% 9] :5—-0— —9—5L‘3r

Hg'~
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Fig. 8. Time course of uranium adsorption by Resin
1. The experimental conditions were : artificial sea-
water 1¢ (containing 3 ug of uranium), pH 5.0.
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Fig. 9. Time course of uranium adsorption by Resin
II. The experimental conditions were : artificial sea-
water 1¢ (containing 3 yg of uranium), pH 5.0.
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Fig. 10. Time course of uranium adsorption by Resin
IM. The experimental conditions were : artificial sea-
water 1¢ (containing 3 ug of uranium), pH 5.0.
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Fig. 11. Relationship between the amounts of Resin
I and uranium adsorption. The experimental condi-
tions were & artificial seawater 1¢ (containing 3 ug of

uranium), stirring time, 20hr, pH 5.0.
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Table 2. Contents of Adsorbed Uranyl lon on the
Resin L. Il and I in Seawater(In Cheun Bay)

Founded U()j' lon (ug/1 0.2¢g Resin)

Resin I Resin I Resin I Dowex A-I*
3.12 3.20 331 3.07
3.24 3.37 333 3.20
3.32 3.29 3.26 3.15
321 3.20 3.21 3.07
i 3.25
3.13
3.12
3.23
AV. 322 327 3.28 3.15
RSD. 256% 2.50% 1.64% 220%

* K. Ohnishi, Y. Hori, Bunseki Kagaku 26, 74 (1977).
The experimental conditions were : seawater 1¢,
stirring time, 20hr, pH 5.0.

100F -0—0——0—0—_4

ion adsorbed (%)
=3 (=3
(] (=]
T T

£
[=]
T

cu?”

Fig. 13. The adsorption rate of Cu’" with the varia-

tion of pH to the phosphate derivative of chitosan.
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Fig. 12. The adsorption rate of Co®" with the variation
of pH to the phosphate derivative of chitosan.
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Fig. 14. The adsorption rate of Ni*" with the variation
of pH to the phosphate derivative of chitosan.
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Fig. 15. The adsorption rate of Hg"  with the varia-
tion of pH to the phosphate derivative of chitosan.
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Fig. 16. The adsorption rate of Cr"" with the variation

of pH to the phosphate derivative of chitosan.
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