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Special Project Title Removal of Reactive Dyes in a Packed Column using
Polystyrene Foam and Natural Materials.

Name Mr. Nikom Tolah
Miss Nilubon Numsakul

Miss Hathaichanok Lekdee

Department Chemistry

Faculty Science

Program Environmental Resource Chemistry

Academic Year 2004

Special Project Advisor Assoc.Prof.Dr.Malinee Chaisupakitsin

Special Project co-advisor Asst.Prof. Pitsamai Chairat-utai
ABSTRACT

This special project study on the possibility of using polystyrene foam and natural
materials such as silk residues, black rice husk, coconut coir and coconut shell charcoal for
reactive dyes treatment. Glass column diameter 2.5 cm, length 80 cm was used for continuous
flow system in an experimental design. Operating parameters such as rate of flow 1 ml min" and
concentration of synthetic dyes wastewater 100 mg 1" were investigated. The results showed that
polystyrene foam, coconut shell charcoal and coconut coir gave low removal efficiency at 5.00%,
39.92% and 57.97% respectively, while silk residues and black rice husk gave high removal
efficiency at 94.95% and 88.53% respectively. Thus, we choose silk residues and black rice husk
for appropriate conditions studies by changing rate of flow 1, 2 and 3 ml min-l, pH 9 and 11 and
concentration of synthetic dyes wastewater 100 and 400 mg 1. Silk residues and black rice husk
at rate of flow 1 ml min'l, pH 9 and concentration of dyes in synthetic dyes wastewater 100 mg I

provided good removal efficiency at 72.76% and 70.39% respectively.

Keywords : Reactive Dyes, Polystyrene Foam, Natural Materials, Column.
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2.2.4 msthiaiudeuuuneiiios(Continuous flow system)
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(Eckenfelder, 1989 ; Metcalf & Eddy, 2003)
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1l 2.11 Tasserdrauuy O-wfnd (Chang, 1994)
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511212 Tassade B-Gn vosnedmi) Ina (Chang, 1994)
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M7 19N 2.2 'ﬂ\?ﬂl‘igﬂﬂll"llBQff"liﬁluﬂﬁﬂlmgﬁ'ﬁ@uuﬂ?EJGl'LlLLﬂ'@‘]J (“]fW]f“L!ﬂ, 2545)

panilszneu vimiin %
1 13-29
wag lad 34-44
anil 19-47
vhana® 17-26

) D-xylose, L-arabinose, Methyglycoronic acid, D-galectose

1. 1wag lag
iwrag laaihudulovea Induwam 15 (polysaccharide) Nidludanilsznoundn lunila
) a A dd a dg' a a = 4
iradisuaziua1sduns dnmaTueInusTsumnaNInfiga waalaaduTInduynalsa
aeaseilsgneudiemissuenlelasivagladieudeiudewusy fa-4) nglagan
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CH,OH
CH, HO 3. L b O,'
c_}iz__o Al1—a) KO OH H
CHROHO pi=a \o HASK _Ad
H N\ ZE VIS G
O OH H H
H OH

U 2.15 Taseadwveusag Taa (Fosdnvan, 2545)
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A15190 23 ﬁ‘]uﬂﬁ'zﬂﬂﬂﬂl@\ul“ﬁﬂﬂ"Ivlﬁ'ﬂll'ﬁg'ﬁﬂuu (WAYUN, 2545)

Component Chemical Fomula Molar mass
Monosaccharides
Xylose* CH,,0, 150
D-glucose” CH,,Oq 180
Mannose. CH,,0, 180
Disaccharides
Sucrose(cane/beer Sugar) C,H,,0, 342
Maltose(malt Sugar) C,H,,0,, 342
Monomer building block Molar mass
Polysaccharides
Cellulose(-CH,,0,-) D-glucose >100000
Starch(-C,H ,0,-) D-glucose 35000-39000

Hemicellulose

Lignin

Various sugar

Hydroxyphenyl-propane#

(C,H,C,H,0H)

10000-35000
5000-10000

* Xyloseand Mannose are the principle sugar consitituent of hemicellulose

+ Also called Dextrose

# A compound related to phenol, CH,OH

2. giwag lag
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CH,OH

C=0 H
Mot . W AT O\ Cron
”—(;3‘0“ T oiNL_ o/ on
H-C-OH oH  H

éH;OH a-D-Fructopyranose {fructose)

H OH

w-p-Mannose o-p-Galactose

71 2.16 Tﬂﬂﬁswwmmmamm wﬂiwﬂamﬂmammaaiaﬁ (Campbell, 2000)
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B o s gamlud Psnagam
N AIUATL | i .
(M./00.) (% Iagiihmin) (M.700.7)
17 wlden 200 96 192
vhed 150 82 123
T1aa wlden 100 69 69
Tu 110 91 100
917 Tna Ty 120 54 77
d1unsed et 6 54 3
i1 18a UARLTEE) 70 47 33
1371w a1 199 T 20 57 11

*  refer to dry biomass

** inner part
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