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ARAZRE 2 AATER chitin & o] &3] 5P F &0l tate 52 MY E 2 carboxyme-
thyl chitin & F3stgtt. 4@l A8¥ chitin & 70 ¥ Hackman o2 ¢58 HHE AZ3L o]& o
HEexe FAVEF B0 2 alkali chitin & AZEF F, chitin 729 C-6 YX(CH,0H) & isopropyl
alcohol 941 monochloroacetic acid 2 X g3t A2 BAI71E zte FEAE F43tA0h Kjeldahl ol 943]’
AL BA 2 94F N0 o8 FAwSEAN NFEE FIIAL, o FAY FERE HJAEF
HAeHoz FA3YPc}. ¥ XNIALE 7}?‘]"1 Eo] B89 carboxymethyl chitin® ¥¢Z EF4 ]%% F
Ca?* o] 29l &t 713 & AHA F358 vepdien, olast 422 KNOstt NaNO; &t 22 S/ ol
EAT Pl T vk A}, Carboxymethyl chitinll 2#d Mg?® o] 22 Ca?*ol20] e FHollA W&,
o]# 3 Ca?* ool & el FaA5L FASH Y3t Cat D Mgt ol ERAEZ ol gt FAHE
FagA= Ca?t, Mg, SPf, Ba*t 5 ¥&0]2ERY FHAEAE AESAUL, Yot Na*, K'Y § &

Fgol& EAsNA ERFEHoley WA 35S atomic absorption spectrometer 2 A&, #QIsH T},

_1%3_

Abstract : Carboxymethyl chitin(CM-chitin) was prepared by the reaction of alkali chitin with monochloroace-
tic acid in isopropy! alcohol. According to the pH variation, the adsorptivity of this chelating polymer to the
alkali-earth metal ions such as Ca®*, Mg?*, Sr?*, Ba?* ions was determined by batch method. The adsorption
tendency of this chelating polymer to most metal ions was increased with the increase of pH. The highest
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degree of adsorption was observed toward Ca’" ion among the alkali-earth metal ions.

The selective adsorption property toward Ca’* ion was examined in the mixed solution of Ca?* and Mg®*

ions, and it was observed that CM-chitin showed excellent selectivity to Ca?* ion than Mg?* ion. Mg®* ion

bound to CM-chitin was released from CM-chitin molecule in the presence of Ca?* ion owing to low equilibrium

constant. In the adsorption experiment of Ca** and Mg®* ions to the CM-chitin under coexistence of Na*

and K" ions, it was observed that adsorptivity of only Ca*" ion was not affected by these monovalent cations.

1. A =

ZYolE AFAE FHO)XES FIIT e
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3 ARAZAM FEES B QUth AHOIE wAE
7H ge A g
vk 1 F AEEes
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A, A¢ 5 479 J9F48 d7Y 274 22
e g9 AMEWY dF sHiEol e chitin S
AAANA & o] At FHAE Dol Ao
FAHI glov, 2 oo HriEa 1 F 23
Y57t THHLRE o] &HI AR gL v A
ol AlFe Aol #AE 2t7] AF3tY A A
AARoZ AT tiide] Hlzn e Ao},

HA HeolE LAY chitin 3 o] ] Eolx B3}
S3HEQI chitosan & FE&w50]29 TZAG A5
o] £&3= FFLHoLEL
i, o]Eo] x4, T, ARHA 59 54
AU sle] FE, df. AR g%y ¥
A, a2 133 @A, JFFR & &5
EE &ug A7 AYPHn 9o 1~3].

Chitin®] B 93} =42 chitosan & 8 1 &}
o7 E 7HA R Ql7] Wil FF&0) Lo thHA
58 FF5E Advhil Mimal4] So o8 ¥ d
vl glom, Muzzarelli{5] & pH 58 ©]3<] &4
FHd X F&ole F25& o] 8§ chelation chro-
matography FAZ A9 71'5S HESYQL, Hirano
(6] %2 Uranyl-chitosan complex ol &}, Maruca
(7] 5 C* 9 F&d wXE 3 4xe =27],
€] =9 pH W3}, wwke] 43 o hafA,
Tokura[8] &2 calcium-carboxymethyl chitin comp-
lex o] o|& ofn|i=ate] Falo] thate] B3 d uh gl
o},

R Lo

E&, carboxymethyl chitin & 484 chitin =]
Az A A et o}y[9], Imoto[10] Tl 3iA
= lysozyme 9 EE AT FAAZE AHEHRUL,
Manecke[11], Kosaka[12] 5 carboxymethy!l 3} 2
FolE Ao B HEF vl vk B AT &2
ET£0)LE F Ca2t ol2d W & AYFH
F345¢ e A oE AREAE NEEy o]F &
7, A5 2doz AgAzYH d@ chitin &
2 RE carboxymethyl chitin & A3 ¢ZE E
F&ole5d g FH S HEF Ao2A G
2 Mg?t ol EFAE S8t Ca?t o] 22 ¥
3% XA, Nat U K ol &5 22 A7t
FEgole FE3IANY FXEAE HESATL

2.4 #H

2. 1. Al of

Chitin & AZZ2RH deste ALg3ida, &
AHUEF, A, AL, ofAE, oH & Duksan
Pharm. Co. & A% 1 3%, 549 4YEL Shinyo
Pure Chem. Co. 9 13 Al9FS U2 AR,

2. 2. Chitin 9| El2]

Chitin ¢ ¥ 83 AE Hackman 88 "W &3 e
T2 e AR F, £ AgAe A
A 2N HCl F&AA 1247 ARAA gag
€ §EA7IL, BT o o]AL thA] 2N HCl
T&N FAA 24 A 7F DA st 225 Mol 15
°C ol&toll X 4 % NaOH 824 0 2 24 A7} 8] 3o
SRS ZAHAAG. ol s 738 wEG
F, 3% H:0.~IN HCl 8402 6 A3t a3t
Mg st st v 2 k) X2 sy

& THT, AEE, dHE £o2 A1 Azsy
=929 chitin chip & AL, ©]S 43} 8o~
140 mesh 9 chitin & Al822 AM4-39c}.
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2. 3. Alkali-chitin 2| X|=

Chitin £Z4A1 8 10g & 0.2 % sodium dodecyl sul-
fate & -3 30 % NaOH £ 40 ml ©ll 5°C °]3l=
FAFAA 1AIZE T wg § ygae) 24 A7
<t WA

2. 4. Carboxymethyl chitin 2| A

Alkali chitin & monochloroacetic acid 9 ¥Hg-A1#
carboxymethyl chitin € 33ttt €9 alkali chi-
tin & isopropyl alcohol 100 ml ol #4HA]7]13, &2
M A S22 wgtstH A FA0] 2 W7t mo-
nochloroacetic acid & A3 3| A7lsld 7t=28A]7|8
YA H g Foll AHES RSt PSR
3 FHFE TES AL O oMHE2Z A1 70
°CollA ZZFAZ38Y carboxymethyl chitin & A
.

2. 5. Deacetylation degree 2| £H

Alkali chitin & AXde Fo Loz s
Z337] 938t 250 ml 38719 carboxymethyl
chitin 1g-& 03N NaOH 20 ml ol 34120 & 244
WE7|2 ARHEEA 01N HCl EFgdoz A
3t et

2. 6. ZHiATe £F
33 ol E Ao B FAFEE Lol 1Y)
A3t BHiAFE batch Ho 2 Z@s}gal:} z
7 03g & 50ml EZF23) =+ &0l
€94 25ml B 75k ’z}%ﬂ]/ﬂ E—Z}Sﬁ%’ﬂ o] F
AAEE 7HE EE0] FAA FEFUL WA 5o o
B}l B35 FHHDL de oo Brg
A Ao FiE FE ALEie gL Hoam
oAl (KD a-& Fatarh.
\Y Gr
Kd:TX Gs
o714 Kd : Distribution of coefficient
V 7 volume of solution (ml)
R ' weight of resin(g)
Gr : weight of adsorbed solute on the
resin (g)

Gs © weight of solute in solution (g)

TH, A 29 A33F, 1991

2. 7. 250|292 S3AFH
QoA Az A olE J.TXM &0l %
A ¥ batch < ol &3t &, Ca¥, Mg®', Sr*,
Ba?® o] & %4 100 ppm &9 E °ﬂ A4+ 7hste] pH
olE &9 25ml ol HYE LEAE
02g¥ 7}6}1 quz S50 FHA 24 A7 TG
Ao BN A F&Ho|LEL FHAA F, 1B

FAE ZEolE 1EA9 TZ= FT-IR(Nicolet,
Model 5-DX)& o] &% HJdFF2dEPon &
dstden, C H N 949 T YiaEA7)(YA-
NACO MT-2, JAPAN) & AH8-3te ZA4&An, A4
gHako] B4 Kjeldahl {5 ¥ astuth, F&3430)
B A Fo] F&0)L Tt YAFFF A (Pe-
rkin Elmer Model 5,000)i =339},

3. €8 3 ¥

3. 1. Z0|E 1EXe| &Yy

AEEE 9FF F chitin g FFS 20-25%
Azoln £ HAVEQD ARAZEE 2. 29 @
Ho =2 WA chitin chip & VX, o] XS Tokura
[13] € 2& WHo R chitin &9 729 C6 9
X & isopropyl alcohol %94 monochloroacetic acid
2 A3t k2 E-A17]€ 3t carboxymethyl chitin
(o138} CM-chitin 22 )& FA3AH(Fig. D.

BT A5 T2E FYHFFAIERS o) &
3t AEFA L, Fig. 2 ol Jehic) Fig 22 29
CM-chitin &} Z-% 1730cm™! #Zx C=0 719
AFAFA 71d8= F57F #S5EHA, 1070 cm™?
oA U} =EA7Y ALHE FF7F 43
ZaxEe A2 Ho} carboxymethylation ©f 213 5]

=5 ¢ F A

Carboxymethylation & C-3 ¥} C-6 91x]2 3|
EFA7AA B dojd Aoz HAEHAT, C-6
A9 S| =EA 717} vkgA o] A A7) Yo F2
o] XA dojd RAolztm YzrATH 14].

e 9] 2l glucosamine unit ¢ 43I} E 53} 9}
EHo] g @8} Nggo)] BE L34S Table
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Fig. 2. IR spectra of chitin and carboxymethyl chitin.

19 yehhth, 428 =7 F713e what %]
B2 IUMEZ, A@Eo] 06 oY wWe =

$HES ¢ & Ak AFLo) FRE WY
T F7t2 At FH50] 2718 Aoz Juy
U, B &= FR4PNE RAYsng B
ATolAE glucosamine unit G 1046 ZH]o] A
FUEFS VEAA A2 28 AL34T. o

=90
B> 2wy

Table 1. Solubility Characteristics of CM-Chitin

[NaOH)/[Gluc) D.S® N%”  Solubility
5.08 021 6.24 ins
8.29 0.26 6.16 ins
1046 031 6.11 ins
1192 052 5.77 sw
19.88 0.63 5.63 sol

a) Degree of substitution calculated on the assump-
tion that 1/2 H;O was included per N-acetylgluco-
samine.

b) Determinded by Kjeldahl method.

ins 5 insoluble, sw ; swelling, sol 5 soluble

9hzto] AZF CM-chitin ] ¥4EA ZAE Table
29 JelIRoH, o] Ao ZRE o] X A EL
03192 ¢ 4 AUk

&3, Alkali chitin A|FAl9] GolM Y3 E= Fig
3olMet 2ol FHYYA 3 5% UYL &
T AN,
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Table 2. Elemental Analysis of Chitin and CM-chi-

tin
DS* C% H% N% N*
Chitin — 4502 631 657 656
CM-Chitin 031 4434 627 611 611

a) Degree of Substitution Calculated on the assump-
tion that 1/2 H.OQ was included per N-acetylgluco-
samine unit.

b) Determined by Kjeldahl method.
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ooy
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Fig. 3. Titration curve of CM-Chitin with 0.IN HCL

3. 2. 250i29 &F

Chitin 8] C-6 9JX9] 3| =EA]7] tjilof Fl2E 4|
717 A@=YE dHolE nEI] 3t ¢ B
F&o) 25 FHEAHL G501 £99 pH Ao
et HE3Y.

WA Ca** & Mol tidt FFAFL pHYF 5
7Vtel w2} F7135tclrt pH 4 o] o] GGl A& A9
U8 AH(Fig. 4, Fig. 5). Fig. 6 & CM-chitin °ll
N3 dde] EE45E9 pH ¥l e FHEAS
39 Fig2 YeEhd Ro g, o] Ayo]E 1Exz}9)
3¢ Mg*, S, Ba** 59 o]&E0] 809% HZF
Hd F25S Bl WA, Ca?t ol A 939
BAEgA oJERY ¢3S ¢ F YA

FA3E, A 2@ A33, 1991
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Fig. 4. The effect of pH on Ca®* ion uptake to CM-
chitin. Concentration of Ca?* in the adsorp-

tion solution was 100 ppm and contact time,
24 hr.
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Fig. 5. The effect of pH on Mg*' ion uptake to CM-
chitin. Concentration of Ca?* in the adsorp-

tion solution was 100 ppm and contact time,
24 hr.



Carboxymethyl Chitin & §4 2 &

100

801

)
Q
T

H
(=]
1

METAL 1ONS, ADSORBED (%)

20 1 {

pH

Fig. 6. The effect of pH on alkali earth metal ion
uptake to CM-chitin. Concentration of metal
ions was 100 ppm and contact time, 24 hr.

Table 3. Distribution Coefficient(Kd)

Resin Metal Resin Solution pH Gr Gs Kd
ion (g (ml) ® @®

CMCHITIN Ca** 0.15 25 512 92 8 1917
Mg** 0.15 25 512 79 21 627

Ca** o] &9 Azt e FaAFE ZABE A,
A7t F7he HEo] &3 FUlsl L,
A|ZE ool 53] 2 Ao e ES ¢ & AAY.
H, Mg?® o] 2 A1 AxdA FAHYH &
I=ac v i=

dwtH oz 2o EujAF(KdE vlndled B
9, Kd @o] & ol2°] F& F3A%< Uedtn
2HA g}, Table 3 A CM-chitin & Ca?* o)) o3t
Kd #-& 1917 o], Mg?* o] 2ol th& Kd 2t 627
22X Ca’t o] A4U Mgt ol2xY F&5ol
Hold A& EWE, Ca¥" 9 Mg?* EF o] 2 fAofA
CM-chitin ol W3t 7} o] 29] &8 2A}3) Bk},

29 £54 ol2d FAEd 98 97
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Fig. 7. Adsorption rate of calcium and magnesium
ions adsorption by CM-chitin. Concentration
of Ca** and Mg?* in the solution was 100
ppm, pH 5.

A71M FtEEAI7]7 YEFEQA A& Na-type ©l 2}
3 F tH(Fig. 8, Fig. 9). ©] 3% Mg®* o]29 352
H A Zgrom Ca?t o] 29 35S Mg o2
Hugds of 433 Icke AL deidh Gt
Mgt* o Ego] &g NolA Ca®t ol 29 F252 Cat*
gxol 28 Fasy vaFPL of okt
A&, Mg?t o]&9 A$de Mgt ©Eolegd
A Fie Kot 343 A HLS ¢ 5 U
o] 212 Table 3 ¢] Kd &9 Zoldl) 713t Aoz,
A= Ca’t o] Mgt ol& Atold] FH%5 z}olrt
Ah= AL Ca2* ol27 Mg?* o9 Med F3
=27t 7be #E AAbe S gl

Fig. 10 = CM-chitin ol Mg¥* ©]2& JFZAZ
Mg**-CM-chitin complex 0.15g S 100 ppm & Ca®*
o8l AL W, FAHE Mgt o) eUdH F
2 Ca?t o] 2¢g A7histel wa) veld Ro g,
A|Zko] Aol wh} CM-Chitin ol &2} 5o AW Mg2*
o] &0] Ca®* o] &) gl& FollA W&, o]& CM-

J. of Korean Ind. & Eng. Chemistry, Vol. 2, No. 3, 1991.



276 A7Y - AYE - 0N - A8y

00 100 -{vw00
Oca™ oc.::
oMg" o
8o} sof eo
5 z :
- N a o
Seof g of 1% g
e 4 ]
2 BN :
< 3 &
] . 40 . e 1% %
3 o} 2 v ¢
-
<
]
3 20H 20
20}
) A 1 1 1 45, 1
0 o5 1 2 3 )
' 1 1 1 I 1 1 TIMEth)
2 3 s & 7
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Fig. 8. The effect of pH on Ca** and Mg?* ion uptake tion by CM-chitin-Mg?* complex in the Ca®*
in Ca?* —Mg?* nllixed solution by CM-chitin. solution. Concentration of Ca?* solution was
100 ppm, pH 5.
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Fig. 12. Effect of concentrations of NaNQ; KNO;
Fig. 9. The effect of pH on Ca** and Mg®* ion uptake on the Mg?* adsorption by CM-chitin. Con-
in Ca®* —Mg?* mixed solution by CM-chitin centration of Mg?* in the.adsorption solu-
(Na-type). tion was 100 ppm and contact time. 24 hr.
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Fig. 11. Effect of concentrations of NaNQs;, KNO,
on the Ca** adsorption by CM-chitin. Con-

centration of Ca®* in the adsorption solution
was 100 ppm and contact time, 24 hr.

chitin o ¥ Mg2* 0|29 SHPE Ar} Ca2t o]
LHT B g8 Ros 2P,

E oleFEsl 3o fdozNye Faole
#3o] B 712 A2E 97198, 100ppm o Ca?*,
Mg** o] 28] NaNO; KNO; & o2 $5z =
ENA EFTH0LY GBS AESHS nyy
(Fig. 11, Fig. 12). Ca** ©]&9] 729 FZo] Lo
FFL BA G B, Mgt oo Fxe za
Fol9] JFL WL e ¢ 5 Yok

4.8 £

TAHA 718 AR A ZRE chitin e F
chitin @9 72| C6 HA | F=EA|7)0) Fjar
718 =03 carboxymethyl chitin & A2 & 3,
oldl & Ca**, Mg, Sr2*, Ba?* % ¢2e) EZ&
o] €59 FA54< pH Wslo] wa} batch Yo

Ha AES 4% g 2L AEL 9U,

1. Chitin Al Z&E=9] Itz FXEAAY pH 7}
F7Hgel wet FA5ol Tkl AL By
t}.

2. 4L EFE0)2E F Ca?* o9 st E3
S48 F45¢ B

3. Ca®* ol F&& 14z oo 33 F& A
7ol ¥y =gt

4. Ca** & Mg?* EFol&gdNe FH5L AE
3 B A Ca?t o299 F&F5ol Mgt o]
H3le €53 ¥ol, Cat o]&d Uy HdZ
27 bege & & Uch

5. CM-chitin o] Mg2* o] &g &F2A17) Mg?* —~CM—
chitin complex & Ca** o] 2§ o] ¥UL o, 4
Aol F3Ho] W Mgt o]o] HEHYoH
ol @& AF=AF 7)de Aolat Aztw
= .

6. Na*,K* 59 25%0|& ZAA] Mg2* ©]&9] A%
olEe JFL Woly, Ca¥* olLe A TE
Fol 2o Ejol AAY) T FA5S BT

B A7= 808 AR AaA Bof A7AA(Mi-
nistry of Education Research Fund for Advanced Ma-
terials) ol &J3] o] ZojHFUTh. oo FAl=aE v}
dYh
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