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Na- A8 2 Aol thg F50] 52 FHales]ls —18kcal / mol A X% 2 v, carboxymeth-
ylcellulose (CMC) 2} Dowex 50W-X8 2] 9} v A ¥ A3, Na-Al-FZ A6 g FFol2
o g3 ol eagFgto g v4g F47E A s CMCo) vy FadEnE 2
Lt

Abstract : A Na-cellulose adsorbent was prepared by treating Sigma S-5504 cellulose with
2M NaOH and examined the adsorption behavior between metal ions and Na-cellulose in
aqueuos solution with batch method. Considering ion exchange capacity of Na-cellulose, the
adsorption ratio of the Na-cellulose to metals charge equivalent indicated that the adsorp-
tion result from ion exchanging between metal ions and Na-cellulose. The enthalpy for the
metal adsorption on the Na-cellulose was calculated to --18kacl/mol, which value was
compared to those of carboxymethylcellulose(CMC) and Dowex 50W-X8, these result
suggested that the adsorption on Na-cellulose resulted from ion exchange adsorption.
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2.2. =X} 9 Ale}
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W1, o7lel 5% NaCle Z g3t 0.1N NaOH £
100mLE 7}8}eq 24|73} o}ak S4-3] 2wkgt ob& A4A
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Thble 1. Ion exchange capacity of cellulose*

Cellulose Ion exchange capacity
(mmol /g. resins)
cellulose 8.68x107"
Na-cellulose 2.43x107¢

*Take amount of cellulose:5g:shaking time:2 hrs:
temp.:298K.

Table 2. Capcity with NaOH concentration*®

Amount NaOH Ion exchange capacity
{mol/L) (x10*mmol/g. Na-cellulose)
1 2.03
2.43
3 2.19

Take amount of cellulose:5g:.shaking time:2 hrs;
temp.:298K.

3.2. Na- 4l B2 20 ci#t Cu(ll) O|22f &34

Na-d g 8220 g3t Fo| &9 Fa g vl
IAEL F¥ol xddshe A7), wAlE, FEol
FE W 243 o fA sl

E Agelde Cu(ll) o) & sl F3oll <
Bg v e RS 2ASIR 2 ARE WA 4]
BEo = 443t

3.2.1. ZIEA|Zte] HE

Cu(1) o]&o} Na-ME2A FHHYYEL o]F=
A|7Hg 7] 2idte] AeRAIZHE 154864 2X]| 27|

Tuble 3. Effect of Shaking Time on the Adsorption
of Cu(Il) ion by Na-cellulose*

Time Adsorption amount
(min) (%10 *mmol/g. Na-cellulose)
15 1.78
30 1.82
60 1.82
120 1.82

*Take amount of Na-cellulose:500mg:taken amount
of Cu(ll) ion:1.10x10*mmol. Cu( ) ion in 20mL
of aqueous solution ;temp.:298K.
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W3 714 Cu(ll) ¢]22] Na-AlE22d ¥ &
ke zasleledl, 2 AoHE Table 35 7o}, Thble
3eflA] BZo] 308old HYoll iy ont, o] F A
Holl A 283 YYo) =LIEE 147} o]AL Alw
st} oldle] FaUYY 25 FTEAEQ 298K
ol 4 =8 s}gict.

3.2.2. Na- Al B2 AN JE

Cu(ll) o] &2 =& 4] Na- A g2 3 N
o 2.52x10 “mmol/g. Na-cellulose7} 5 A 4 A7
I Na-Alg82e ofe] wisle] & Cu(ll) o] 29
P2AS4E A, 2 Ao Table 49} At
Table 44 Ry uhe} o] Na-Ad-§228F0] 400mg
olatelw <A log Kd gh& Bk wapd £ AY
e Agel HE #sld Na-dE22 500mge
Asld Ayt Cu(ll) o]&2] k& 2.52x107°

Thble 4. Effect of Cellulose Amount on the Adsorp-
tion of Cu( I ) ion by Na-cellulose*

Cellulose amount lod Kd

(mg)
100 > 2
200 1.74
300 1.73
400 1.71
500 1.71
700 1.71
1000 1.71

*Taken amount of Cu(Il) ien:2.52x10 “mmol/g.
Na-cellulose;shaking time:1 hr:temp.:298K.

mmol /g. Na-cellulose2. 2 513 A]7] o]$-& Na-Al &
222 Cu(ll) o] &) gt Hoy Fabek(l. 82x107*
mmol/g. Na-cellulose)-& 71522 & #o|c)

3.23. M2 59| 98

Na-A &89 & 500mgo® 33 Cu(ll)
ol g Fx Wile atE Ao odg-g Cu(ll)
o] &2 FAerg FASIgch 2 AFe Toble 59} 7
2o, Na-d-g224d 3t Cu(ll) ¢l =7} 3
o FaeFe] 90% H-FollA LA log Kdghg 24l
}.

3.2.4 Hof 5t AN

Na-4E 22 Dowex 50W-X8 % CMC9) ) §
e Ztzte) ol 2 u¥ A E 500mg o2 143}

Table 6. Adsorption Amount of Metals by Na-cellu-
lose*

Substance Adsorption amount Adsorption

(mmol / g. cellulose) ratio
Cu( 1) 1.82x107? 1:2
Pb( 1) 1.86x107* 1:2
Zn( 1) 1.54x107¢ 1:2
cd(l) 1.60x107* 1:2
cr(i) 1.02x107* 1:3
Fe(1l) 9.46x 1077 1:3

*Taken amount of Na-cellulose:500mg:taken amount
metals Cu(11):1.10x10 %mmol, Pb(1):1.06x107*
Zn(11):1.07x10 *mmol, Cd(I):1.11x107*
mmol, Cr(l):9.62x10  mmol, Fe(ll):9.85x107°
mmol;shaking time:lhr:temp.:298K.

mmol,

Tuble 5. Effect of Cu( II) ion Concentration on the Adsorption by Na-cellulose*

Cu(Il') ion amount Adsorption Amount log Kd
(%10 ?mmol) (%10 *mmol /g. Na-cellulose)
0.70 1.36 2.70
0.78 1.48 2.49
0.86 1.56 2.25
0.94 .70 2.25
1.02 1.82 2.20
1.10 1.82 1.97
1.18 1.82 1.82

*Taken amount of Na-cellulose:500mg ;total volume of solution:20mL:shaking time:1 hr:temp.:298K.
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24 Na-AE220] h TLO)LES FL o) &
23 FA4YE & 5 ek B, Thble 7914 22 Na-
A g g 20 vt 2H4-71E JHA I ol o] & wE
#A9l CMC9) F3ta2 Na- g2 29 Fatedat )
S84 Yehtz k. BebA] Na-Al g2 i &
e ool YSAYe olewy FAYL ¢ F
ek,

Tuble 7. Adsorption Amount of Cu(ll ) ion by Cation
ion exchanger *

Resin Adsorption amount Cu( )
ion (mmol/g. resin)
Dowex 50W-X8 1.11
CMC 1.20x 1077

*Taken amount resin:500mg;taken amount Cu(l})
ion:5.66x 10" 'mmol for Dowex 50W-X8, 1.10x10 *
mmol for CMC:shaking time:1 hr:temp.:298K.

3.3, EEUE

3.3.1. Na- Al @2 A0 ci#t Cu(ll) Ol EAAE
b

Na-dE2 28 w33 o] 2ugpald g Cu

() ol &2 F3dy &4 ZAvl= Toble 85} Zr}.
Toble 89| A B Na-AE220] 249 AYAHQ) 7}o]
£ 2HR) Q) Dowex S0W-X8 Aol o gt Falaimd
T} ekt 2 g Helu, CMC2H w54l gh&
Roli gich o]7& Na-A-E2 e gt Cu(ll) o]
29 F3lo] oj 2 ud FAYE ov)sl= Ao} =}
Na-Adlg229} CMC7} ¥l ¥t Faldgd § Hole
o}, CMCY #4-7]= —CO0™ o]v Na- A EFE2
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Table 9. Distribution Coeffecient and Adsorption En-
thalpy of Metal Ions by Na-cellulose*

Metal Temp. (K) log Kd A4H(—kacl/mol)

Pb 293 2.94

303 2.49 18.30
Zn 293 2.84

303 2.39 18.30
Cd 293 3.06

303 2.60 18.70
Cr 293 3.33

303 2.89 17.90
Fe 293 3.07

303 2.62 18.30

*Taken amount of Na-cellulose:500mg :taken amount
of Pb(ll) ion:8.44x10 " 'mmol, Zn(Il) ion:7.65X
10 "mmol, Cd(11) ion:7.10x 10 *mmol, Cr(1l) ion:
4.81%10 *mmol, Fe(Il) ion:4.48x 10 °mmol;:shak-
ing time:1 hr:temp.:298K.

Tuble 8. Adsorption Enthalpy of Cu( 11} ion by Ion Exchange Resin®

Resin Temp. (K) log Kd AH( —kal/ mol)
Na-cellulose 293 2.73
303 2.27 18.18
Dowex H0W- X8 293 3.63
303 3.05 22.34
CMC 293 2.13
303 1.70 17.34

*Taken amount of resin:500mg;taken amount of Cu(ll) ion:8.66x 10 *mmol for Na-cellulose, 4.72% 10”" mmol
for Dowex 50W - X8, 5.51x 107" mmo! for CMC ;shaking time:1 hr ‘temp.:298K.
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