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Abstract

The objectives of this study was to find the effect of zinc salt treated with coconut
activated carbon and the effect of humic substance. The bottle- Point technique was used in
determining the Freundlich isotherm equation. The adsorptive capacity of granular activated
carbon was reduced when humic substance are present. Coconut activated carbon was coat-
ed with 0.0001N zinc chloride decreased the BET surface area but increased the adsorptive
capacity more than coconut activated carbon not coated with zinc chloride. The adsorptive
capacity of TCE in coconut activated carbon coated with higher concentration of zinc chlo-
ride was reduced but increased in the solution containing humic substance when the coconut
activated carbon was coated with 0.01N- zinc chloride.

The zinc salt coated with coconut activated carbon did not increase the adsorptive velocity

of coconut activated carbon.
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Injector Temperature: 150°C

Column Temperature: 80°C
Detector Temperature : 250°C
Detector : Electron Capture Detector( ECD)
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Taable 1. Composition of Coconut Activated Carbon treated with Salts.

\Adsorbent |Coconut Coconut Activated Carbon treated with Salts

\Conc. Activatd ZnCl, Zn{NO;); 6H,0 Fe( NO:); 9H:0
Item Carbon [0.0001N| 0.01N | 1.0N |0.000IN| 001M | 1.0N |0.0001N| 0.01N | 10N
Fixed carbon 89.7 88.4 894 87.7 90.0 90.4 87.2 89.9 899 86.4
Si0A %) 2.90 3.83 3.23 397 3.40 3.00 3.97 353 3.50 3.80
ALOA %) 0.54 0.60 0.46 0.21 0.62 0.54 0.26 0.49 043 0.16
Fe, 0« %) 0.25 0.95 0.70 091 0.98 0.57 0.76 0.64 0.56 2.43
CaO{( %) 0.14 0.26 0.24 0.26 0.26 0.27 0.24 0.27 0.25 0.32
Mg % ) 0.44 0.16 0.14 0.14 0.15 0.14 0.15 0.15 0.14 0.15
Na: (X% ) 0.16 0.23 0.18 0.07 0.27 0.17 0.14 0.18 0.17 0.09
KX %) 0.40 0.23 0.30 0.07 0.27 0.30 0.16 0.28 0.35 0.12
Zn( ppm) 30 1542 551 | 12939 1357 641 | 15127 780 198 328
Cd( ppm) 343 371 175 384 269 215 349 362 178 243
Mn( ppm) 48 168 90 158 148 58 200 127 58 113
Cu( ppm) 5 13 15 14 16 8 6 12 8 12
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Table 2. Pore Structure of Coconut Activaed Carbon treated with Salts.

\Adsorbent |Coconut Coconut Activated Carbon treated with Salts
\Conc. Activatd ZnCl, Zn(NO;); 6H:0 Fe(NO;); 9H,0
Item Carbon [0.0001N{ 0.0IN | 10N |0.0001N| 001N | 10N | 0.0001 | 0.0IN { 10N
BET Surface

8626 | 830.3 | 7829 | 7976 | 954.4 | 7727 | 7722 | 8098 | 855.1 | 8596
Area(mi/g)
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Table 3. Adsorption Capacity of Coconut Activated Carbon treated with Salts.

\Adsorbent |Coconut Coconut Activated Carbon treated with Salts

\Conc. Activatd ZnCl, Zn(NO;,); 6H.0 Fe(NO;); 9H.0
Item Carbon {0.0001N| 001N 1.0N [0.0001N| 0.01N 1.0N | 0.0001 | 0.01N 1.0N
K{ug/ghL/ug)"™ 0.95 1.45 1.30 0.08 1.04 0.95 1.62 0.57 0.88 0.62
1/n 1.14 0.87 1.01 1.56 1.29 1.53 0.72 1.96 1.51 1.65

2) 48 A=k 25

dE A=k
carbonelw FAz]geg  Ju-1& 12-
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Coconut shell activated

Table 4. Adsorption Coconut

Activated Carbon made from Japan.

Capacity  of

\Adsorbent Coconut Activated Carbon
\Conc. made from Japan
Items Ju-1 | Ju-2 | Ju-3
K(ug/g)(L/ug)’ 2.63 2.43 2.50
1/n 1.06 1.75 1.15
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g a3 Y@
1) 9% $eEE TR A ARy
@} SeE%
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Table 5. Adsorption Capacity of Coconut Activated Carbon treated with Salts.

\Adsorbent |Coconut Coconut Activated Carbon treated with Salts

\Conc. Activatd Zn(l, Zn(NO:); 6H,0 Fe(NO:); 9H.O
Item Carbon [0.0001N| 001N | 10N J0.0001N| 001N | 1.0N | 0.0001 | 0.0IN | 10N
K(ug/g)(L/ug)" 1.11 1.20 1.34 1.11 1.29 1.65 201 1.42 2.12 1.15
1/n 1.35 1.16 0.09 1.21 1.45 1.19 1.22 291 2.20 1.41

2) d¥ "A=te] 5253

B odFel| Al Humic 3 e] &4ere] TCE
F2588 F2AFen 1/ne] 3718k &
24o] x]&Ao] "ol Rl Ju-12 9
sfofadioz FRAe3 ofaAziAF i}
F25de] It F3He] ASAe] WA
Ju-29} Ju-3+ dsjeldsies AA T
oAl A g ety o} FAarH A Fabe] A&
Aol Heolz= Ao viepydoh

3. O}RPHEENELS] EFET
F713kEA e A7 gake] nHe A4

HAE-9] of3kg melsir|glalAe ik
F7} aedslojol skl FaHAle) &9 g2

/\ol-

F30 e Ao AFTOE FUEERS
(KDE T8+ ek ARE t=00l4] -4
Foll o Fare] 04 A % Ut A
o warstaslel ShE At ekl Ay
ofeh shgdrh®,
W=K, JT(W: &2 g 348 o,
Ko 3244, [T A28 A52)

Table 6. Adsorption Capacity of  Coconut
Activated Carbon made from Japan.
\Adsorbent Coconut Activated Carbon
\Conc. made from Japan
Items HJu-1 | HJu-2 | Hju-3
Kl{ug/g)(L/ug)""" 2.11 112 | 093
1/n 1.30 201 1.85
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Table 7. Adsorption Velocity of Coconut Activated
Carbon treated with ZnCl..

\Adsorbent Coconut | Coconut Activated Carbon
\Conc. Activated Treated with ZnCl,

Item Carbon [0.000IN|0.01N| 1.0N
Diffusion Velocity 0.053 |0.048 | 0.025 | 0.061

Coefficient, (ug/g.hour'™®
Constant( ug/g) 1.859 |1.961 |2.332|1.847

2) TCE(304g/¢ )2} HumicE 3 (15mg/¢ )
& 28 484
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Table 8. Adsorption Velocity of Coconut Activated
Carbon treated with ZnCl.

\Adsorbent Coconut | Coconut Activated Carbon
\Conc. Activated Treated with ZnCl
Item Carbon |0.000IN|0.01N| 1.0N
Diffusion Velocity 0.115 |0.106 { 0.069 | 0.077
Coefficient, (ug/ghour' ¥

Constant{ ug/g) 3.208 |3.297 | 3.871 | 3.780
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