2.1

(Heavy Metal) 5
23- 92 4-7 68
105

(Complex-compound)
(Organometallic Compound)

2.1 2.2



2.1
28 58.70
(Nickel)
29 63.54
(Copper)
30 65.37
(Zinc)

2732

2595

906

1083

419.5

(Stanley, 1994)

8.908 +2, +3
8.96 +1, +2
7.14 +1, +2

(M)

VIII B

I B

* Htiaiuginiutu*ulw*

tmtnnutnrau» »

»In*



2.2 ( , 2536)

(Nickel)

: Wilson Disease
(Copper)

(Zinc)



2.2

(Conventional)

Crét

(lon Exchange)

(lon Exchange Resin)

(Precipitation)

Crat

Cr(OH)3



2,500 0.05
(Alleman  Kavanagh, 1982 .

(Evaporation)

(Reverse Osmosis)
(Semipermeable membrane)

(Activated Carbon)

| 2538)



2.3

231

2.3.2

(Regenerant)

R-A

+

(Regeneration)
B e RB + A
regenertion
2
3
(Batch QOperation)

(Equilibrium Constant)

(Column Operation)

1:10-1:20



10

3) (Continuous Process)

(Exhausted Resin)

233

Matrix
(Functional Group)

(Degree of Crosslinkage)

(Exchange Capacity)

(Swelling)

(Hydration)
(Osmotic Pressure)

( )



il

(Functional Group)

Matrix
Cation Exchanger
Matrix
Anion Exchanger
Polystyrene Divinylbenzene
Sulfonic, Carboxylic ~ Phosphanic
(Anion  Exchanger)
Quaternary Ammonium, Primary Amine  Secondary Amine
2.3.4
3
1) Gel Type '
( membrane) Strong Anion
Exchanger
2) Macroporous Type 100
, Polystyrene Divinylbenzene
Divinylbenzene (DVB) 8-12% %DVB

3) Opaque Gel



2.3.5

(Strong Acid Resin) (Weak Acid Resin)
(Strong Basic Resin) (Weak Basic Resin)
1) (Strong Acid Resin)
(03 +
Cax Mg+
L
2. + Na+ (Salt Splitting)
3. Ca
4,
D, 100-120
20
6. Na" 1 (
1.
L 25-45%

Nall

) 7%

12



13

2) (Weak Acid Resin)

(-C00) |+
Na+
(H+  Na¥)

L 90%
H+ (Affinity) H+

—+

2. (Salt Splitting)

3. H+ 2

) (Leakage)

3) (Strong Basic Resin)

Quaternary Amine
c"  OH

HCO515024  C



Amino

1 Type 1

2. Type 2

(Salt Splitting)
(Weak Basic Resin)
Primary, Secondary
cr OH 1
Adsorption
HCl, HS04  HNO3
C02  Si02
Cr 024
100%

14

tertiary



2.3.6

of Crosslinkage

2.3.1

2.3.8

15

(Selectivity)

Degree

(lon Exchange Capacity)

meq/ml., eq/l.
meq/g.



1) (Total Capacity)

2) (Operating Capacity)

2.3.9 (cellulose lon Exchanger)

(Hydrophilie)
(Hydrophabic)

2,3 6
15-20

16
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Serva Cellulose lon Echangers

Serva Cellulose lon Echangers
2.3

2.3 Serva Cellulose lon Exchangers (Dorfner, 1977)
(CE = Cation Exchanger, AE = Anion Exchager)

Name lon Exchanging Group Properties Capacity Particle Size

(mea/g.) (mm.)

CM-Cellulose -COH2COOH CE, weak acid 0.62+0.1 50 - 200
P-Cellulose -opo3dn? CE, medium acid 080-10.90 50 - 200
SE-Cellulose -co2h2so3n CE, strong acid 0.20 - 0.30 50 - 200
DEAD-Cellulose -0 c2hdN(C2H5)2 AE, strong base 0.40 - 0.55 50 - 200
TEAE-Cellulose -OC2H5N+Br AE, medium base 055-0.75 50 - 200
PAB-Cellulose -OCH2C6H4NH? AE, weak base 0.15-0.20 50 - 200
AE-Cellulose -oc2hdnn? AE, weak base 03301 50 - 200
BD-Cellulose -c 0 2n4N(C2H5)2 AE, medium base 0.80 +0.05 50 - 200
GE-Cellulose -OC2HANHC=NH2+CI CE, strong base 0.20-0.30 50 - 200
BND-Cellulose -0 ¢ 2n4N(C2H5)2 CE, medium base 0.80 +0.05 50 -200



24

2.1

24.1 (Cellulose)

50

2.2
(Roy  James, 1970 , 2544)

18



19

(Polysaccharide)
(D-glucose)
(13- D - glucopyranose) (glycosidic
linkage) 1 4
|_c6/-/100 5Jn
1,000 3,000
160,000 480,000
3
1) (a-cellulose)
17.5%
2) (p -cellulose)
17.5%
3) (y-cellulose)
17.5%
2.4.2 (Hemicellulose)
(pentoses) Heterogenous

30-50
(glucane) (mannan)



20

243 (Lignin)
(aromatic compound)
(methoxyl group, -ocH3 (hydroxyl group, -OH)
(phenolic) ,

(Phenyl Propane)

(Guaiacyl Unit)

(Syringyl Unit)
(Para-Hydroxyphenyl Unit)

(Link)

Side Chain 4 5 , (phenyl
ring)Ui
2.5

25.1

' 1 (corn) 1 4
(Zea mays) 1
(ear)

4,000,000



1
(pentosans)

-
MBSunfilm sow m et 7% l
|
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2.5.2

Glycine Max (L) Merrill
Leguminosae, subfamily papilionoideae

340,000 - 530,000

253912540
1,618,846 73.82
15.3 3.77 1.11
3 7% 90 9%
3 % 01 - 0.2
(Hilum)
1 3
2507 2543)



24

253

compositac

300,000

, 2540 :

(%)

40
43
8.8
41

100 - 120

45,900

23

3
(
. 2543)

(%) (%) (%)
21 34 49
23 29 5.0
1 86 43
11 43 44

Helianthus Annuus L

700

100,000



71 % (

- 1997)

(Lecithin)

24



2.6

Pawan  Dara, 1982

8%

Xanthate
Xanthate

Xanthate

Nakajima ~ Sakaguchi, 1990
7

Maranon Sastre, 1991

1 meqglg.

12533

25

39% 02N
Xanthate
Xanthate
80.0-99.8%



2%

20% 10% 10%
reducing sugars colouring agents

Phosphation Reaction ~ Crosslinking and Xanthation Reaction

Phosphation Reaction (P-AR) 1.6 meq/q. Crosslinking and
Xanthation Reaction (CLX-AR) 1.1 meq/g 0.4 meq/g
P-AR 11 meg/g, CLX-AR 0.6
meq/q 0.3 meqlg
0.2 - 0.4 mm. 04 - 063
mm. P-AR
CLX-AR 1 2
5-8
Maranon Sastre, 1992
phosphation reaction
EDTA
Cation Resin (Amberlite IR-120)
3.9 99% 10
1
2.5 99% 10

EDTA



3 10 20 30 ml/min.
99%
i 30/
99% 10 20 i)
Phosphation Reaction
Tan, Ooi Lee, 1993
100 °C 0.30 - 0.85
0.5- 1.0 1.5 M NaOH
2 M HNO3
20
80%
1.5-5 1.5-3
70% (Adsorption Capacity)
5 29  Cr /.
Cl. 3.00 2.05
0.05 M NaOH
HNO3
Omar , 1993 bambara nut

400

27

10 20
58%

(Cr*o)

0.1 M
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120 6.8
J-100
, 2536
0.686-0.809 eqlg. (carboxymethyl water hyacinth)
0.330-0.496 meqlyg. 0.065-0.086 meqlg.

(carboxymethyl bagasse) 0.052-0.069 meq/g.

0.5N HCI 3 bed volumes

, 2537

20 . 5.0 510 20
50 3 Bed volumes/h.

0.233-0.503 meq/qg. 0.279-0.595 meq/qg.

0.5N 2 bed volumes

| , 2538

10 10 /. 2 1
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36 9 bed volumes/h. 100 250 /.
2
HCI 0.25 0.50 0.75 N HCI 3 6 9 bed
volumes/h, 100 250 .
0 /.
100 /.
83%
0.75 N 3 100 /.
677 . 2937.1
445 1
21915
, 2539

25 10 20 30 37% (V)
504

5% 1.0962 0.6932
1.0375 meqlg.

N HCI 1 bed volume
Person
-1.00 -0.78

0.5

-0.85



Blue 71

Marshall

0.6 M

Beker

, 2542

Reactive Red 31

0.002 0.001 %

, 1999

01-12 M

1999

Hydroxyethyl cellulose

715.94

Yin

, 2001
300

30

Direct Blue 71

2 Reactive Red 31 Direct
0.L N NaOH
1.7
(0.39 )
2.57 meqly

(Laminatia Japonica)
600 1 .
90% 20

1.3 mmol/g.( )



31

(Laminatia Japonica)

Zoumpoulakis Simitzis, 2001

(alkaline hydrolysis) Kraft lignin (KRL) KRL
hydroxymethylated KRLH Novolac resin (N)
! KRL
KRLH L N-KRL  IN-
KRLH (N,;N-KRL,N-KRLH)
H2504 1:3 [ (-S1) 16 [ (-S2) 2 04
N-SL/ -

$2 N-KRL-SL N-KRL-S2 N-KRLHS1 ~ N-KRLH-S2
HS04 16 [ (-52)

1:3 1 (-S1) N-KRL-S2
N-KRLH-S2 26 2.7 meqly.
N-S2 2.4 meqlg.
Co+ Niz  Cu+ Co+
N-KRL-S2 N-KRLH-S2
(Phenolic Resin) Phenolic Resin
, 2545
20-40 80 3

80 20-40
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