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Adsorption of Trichloroethylene in Water
by Coconut Carbon and Coconut Activated Carbon

Young Gyu Kim and Moon Ho Chung
Graduate School of Public Health, Seoul National University

ABSTRACT

Granular activated carbon is commonly used in fixed-bed adsorbers to remove organic chemicals.
In this experiment organic chemical solutions were prepared by adding the reagent grade organic
chemical to distilled water. Isotherm adsorption tests of volatile organic chemicals were conducted
using bottle-point technique and column test. Organic chemicals after passing through the column
were extracted with hexane and analyzed with gas chromatography (Hewlett-Packard 5890) to

check the adsorption capacity and breakthrough curve.

The result were as follows :

1. The BET surface area of coconut activated carbon was 658~1,010 m%/g where as coconut
shell carbon was 6.6 m?/g. Coconut activated carbon increased the BET surface area and

adsorption capacity in bottle-point isotherm.

2. The adsorption capacity of coconut activated carbon for trichloroethylene (TCE) was reduced

in the presence of humic substance.

3. A decrease in particle size of activated carbon resulted in higher adsorption capacity and
lower intraparticle diffusion coefficient. It is reflected not only as a decrease in Freudlich
adsorption capacity value (K) but also as an increase in Freudlich exponenent value (1/n).

Keywords : Carbon, activated carbon, adsorption capacity, humic substance, trichloroethylene.
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EERS B S AlfLEEE B sk humicEAdS A
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1. Sample water
2. Activated carbon column
3. Flow meter

Fig. 1. Experiment flowsheet.
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Fig. 2. Chromatogram of GC/ECD for standard solu-
tion.
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Column : HP-2 fused silica capillary column
Injector temperature . 150C

Column temperature © 60~100C

Detector temperature : 250C

Carrier gas flow rate . 6 m//min

Detector : Electron capture detector(ECD)
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Table 1. Composition on the type of carbon

Young Gyu Kim and Moon Ho Chung

Adsorbent size (mesh) Coconut Coconut activated carbon
Items x shell carbon 4~-8 8~16 16~30 30~40
Fixed carbon (%) 81.39 92.67 91.68 93.51 94.12
Ash (%) 1.30 442 4.34 3.42 3.23
SiQ; in ash (%) 0.50 2.50 173 1.33 124
AlO; in ash (%) 0.06 0.53 049 0.61 0.58
Fe,O; in ash (%) 0.07 0.20 0.31 043 0.41
Ca0 in ash (%) 0.08 0.25 0.18 0.25 0.23
MgO in ash (%) 0.04 0.08 0.08 0.10 0.11
Na,O in ash (%) 0.16 0.25 0.15 0.20 0.22
Zn in ash (ppm) 341 78.1 28.1 1004 97.2
pH 7.21 9.44 9.88 8.82 9.12
Table 2. Pore structure on the type of carbon
Adsorbent size (mesh) Coconut Coconut activated carbon

Items shell carbon 4~6 8~16 16~30 30~40
BET surface area (m%/g) 6.61 658 673 869 1,010
Micropore area (m?*/g) 2.62 560 603 721 854
Total pore volume (cc/g) 0.002 0.33 0.33 043 0.48
Micropore volume (cc/g) - 0.26 0.28 0.34 0.39
Average pore diameter(&) 10.82 14.77 14.40 14.80 14.71

2. #FLME

IEERSY LS AL TR =)
AL wpel fEasTFEA A7l ®ILad iEE
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Table 3. Adsorption capacity of carbon by type
—_— Adsorbent size (mesh) Coconut Coconut activated carbon

Items shell carbon 4~8 8~16 16~30 30~40
king/D{Ung)1/n 0.014 0.33 1.64 3.20 6.58
1/n 1.47 1.08 1.04 0.98 0.89
Intraparticie diffusion coefficient, (1078 cm?/s) 3.39 - 4.28 3.57 1.16
Table 4. Adsorption capacity of carbon by type

I Adsorbent size (mesh) Coconut Coconut activated carbon

Items shell carbon 4~8 8~16 16~30 30~40
k(ng/g{L/ng)l/n 0.0002 5X107% | 8X107% | 45X10° 0.73
1/n 1.759 7.06 4.31 249 0.72
R? 0.807 0.91 0.97 0.98 0.99
Intraparticle diffusion coeffient (1078 cm?/s) 4.25 - 462 431 30
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Gupta SWel 2l3k oz HAA3Ich

1) HEEBEK

Freundlich el <&t A& B okxpglAd 1K
{LiRL Freundlich ## k7} 0.014°) 3 1/nzt- 147
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Table S. Adsortion capacity for trichloroethylene on
the size of activated carbon
Coconut |Coconut activated carbon

Adsorbent b
size(mesh) | shell 8~16 | 16~30 | 30~40

Item carbon

Adsorption

. 0 5
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0.22& vhebyt o 30~40 meshel itk 0.0412
viebl iEHER ) 2717t ARE R pfgRe]
A vebskizdl o)y ftkikel Z7|sb stelxma
MRl Frbekel mifREe]l AAL @#(FRe
Z7El7] Wie R melvh 30~40 mesh?! itk
el WERASHES 2,850 ug/g o 8~16 meshal iHH:
o) W ARERD 895 ug/gl;i_r:} oF 32u) o} Z=r}sleic)
2) Humic®4-& B ERBER

ZH5ol HEESYEY humicEdE E3g
BRI 5 ~ ARl B4 F A Feal

Ce/Co¥ M| ofrpz#leke- 108 WEARES 0.495
pg/gelsd e humicH o) g o7} WaEfEe] =
A vbelt -8 columng %fﬂ <2 Fafel 71k
Ao g Holek oA (LIRS Aol uhiE A
2 el 52 (Ce/Co)E HH 8~16 meshd wfj+= 0.22
o]al 30~40 meshd wii- 0.041%2 vlej} 30~40
meshel A o) @dse} 7} efAl vhebstch co-
lumnoll A 2] "% &S Bl 8~16 meshel RS
574 ug/gel il 30~40 mesh<el GRS 3,665 pg/g
o 2 vjelyie}l Freundlich SRl 4] W 4RE
of vlx& humick He] adke] W Hals= we
Humic& 2] dgfo] #2 #-& [He WHA @&
#E L vhebol oht /] A7) ok RS
apo} 7t A vElt Aog Belr)

Iv.

2> el e 4k Foll w9 Al trich-
loroethylene 5 HEtEBHE ] HTKE 29417
QAo & HAalg & 4 o} 2 B PFsn
stk ool iz o)gl HEMLEWES EMiRes
ArAeistel Al Ao 9lont 7pAe] win 5
] i‘*Trfl A o] ‘ir" w = &R SRARE S
~glehal gho} ATl e EFTol AL

E %’E’ii} humu%*‘ S 92 B AR
& L OERWA, REEE P FEE

s
F —r

Bl g :?-

# é%—p— ?SM oAbl ALK W iSRS

Korean Journal of Environmental Health Society, Vol. 19(4)



Adsorption of Trichloroethylene in Water by Coconut Carbon and Coconut Activated Carbon 31

Table 6. Adsortion capacity for trichloroethylene on
the size of activated carbon

Adsorbent Coconut | Coconut activated carbon
N\ size(mesh) | shell "o 1o Te 30~ 40

Item carbon

Adsorption

capacity q (ug/@) 0.495 574 1,387

3,665
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