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Abstract

The removal of chlorine from aqueous solutions on dried Chiorella vulgaris (DCV) and green tea powder (GTP)
were investigated as a function of contaci time, pH and initial chlorine concentration. Removal by DCV and
GTP reached equilibrium after 3 hrs and (.5 hr, respectively. Oplinnun removal pH values of DCV and GTP were
delermined as above 10. Both Langmuir and Freundlich adsorption models were suitable for describing the
short-term removal of chlorine by DCV and GTP. According to Langmuir adsorption isotherms the maximum
removal capacity of DCV (2.75 mg Cli/mg) was nearly two times greater than those of GTP {1.53 g Clz/mg)
and aclivated carbon (1.47 mg Clz/mg). These resulls suggested that (Hlorella vulgaris biomass might potentially
be used as an alternative to iraditional water treatment materials [or removal of residual chlorine in drinking

water or process waste-water.
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Fig. 1. Time course of chlorine removal by dried chlorella
(@) and green lea powder (C).

Chlarme (0.15 g Cl¥L) 100 ml. was mixed with diried chlorella’
green tea powder (40 mg) and incubated with shaldng (100 rpm!
at 37°C.



346 EXIE I

o
P
o b

d FREAR L A5 P vk A 7 ohg o] a9
145 $45te] F2dels) 28 siehA] -8 dlx
- Al A EE v asr ol (Fig. 2). F2d=le} 53 3 pll
OF-oll A H o] 2 Al 7S5 2el.e) pHel g Al A
Fa-e #o) 7k qlgleh F2298) 7 3ol pHrl 271
whet A7 o] o3 oul 2713} o0, H5h0] 79 e A
-2 pH 2~1228] Wl ellq =7 atelr} ¢l Z=delel=
o} & AES 0:11:]. 0]1;1]24 2% alpae :f-;z]]g] %.zdzéo] 3.0
L2 BIEDE S 3l vl 4% of4ke] pHell A 22zt
= carboxyl?], phosphate?] %o] #fej=e] Zr e}l ¥+
net charget €482 zhA sleg el a2 A 5 25
5okl AAr Ao Faste A2l AdAd A
o]t} AA = Cu®, Ni¥” & pH 4~80ﬂ A Fadete] o
2 FAHE o2 Rusdrh1022). 2 d7eld das
18-} sodiwn hypochlorite (NaClO)y = 24 o]4ke] pH=A
o= Na'el OCI 2 slgsra S 2daly) 2e).ea OCI
& A7 sk Aol Ak Al = sl = =] w2 gl
NaClO #3215 A sb= Flolch 382 dirt Sole
= H ]h oé/],ﬂ 7-?«]01];_1 o:])ao ﬂ];”]ﬂzo] i]q.]o 5}\%
FrRdeke Hako] i A 2)Ape] gkl o) 2 Fabat
oful2} g 7late] EAGE AAlabz Folt), o
Aalz o]l jron{ll)-cyanide 2-& A7} 714 52
al pH 1394 S2de}el] v Fabsl e 2233 {4kt
Asfole},

1

2
pil
o 5
T

o

E

a—

o

Hael 27 FE02~16g/1Y Y4 F2Ae o
532 2 E med AAz2] wWss 2stge o 29
)

a
(Fig. 3), 2ectel wapa] A e 27 448 FEd
H

2 AdE Pgen, 27 Est oA W AA G o)e

120
= oot
3
K
> so}
L]
>
E sof
a
u
2
3 40t
k'
=4
20 b
D 1 1 1 1 1 1
0 2 4 6 8 10 12 14

pH

Fig. 2. Effect of initial pH on the removal yield of dried chlo~
refla (@) and green tea powder ().

Chlorine concentration : 0.2 g Cla/T, dned chlorella or green tea
powder concentration 0.2 g/l. shaking rate” 100 rpm, shaking
time " 3 hrs {(dred chlorella)/0.5 hr (green tea powder).
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Fig. 3. Equilibrium isotherm for chlorine remeoval by dried
chlorella (@} and preen iea powder (O).
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Table 1. A comparison of the Langmuir adsorption con-
stants obtained from Langmuir adsorption isotherms for chlo-
rine

Chiorefla  Green tea  Aclivated
vilgaris powder carbon
0% (mg Clmg solid) 275 1.53 147
[ 0.0130 0.0238 0.00575
R* 0.999 0.995 0,995

Table 2. A comparison of the Freundlich adsorption con-
stants obtained from Freundlich adserption isotherms for
chlorine

Chiorella Green tea Aclivated
wtgaris powder carbon
K 0493 0.261 0.156
n 3.928 3.539 3.301
R’ 0931 0.874 0.997
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Table 3. Comparison of removal capacily of Chlorella vul-
garis for some pollutants

Reaction condibinns

Cr Ref,

Pollutant T Co {mg/g)

PH (°C) (me/L) (g/[)

Copper (1T} 4 25 100 07 376 28
Copper (II) 5 35 5 10 1.8 27
Copper (1) 15 25 100 10 40.0 10
Nickel (T 5 25 100 10 423 10
Chromium {(VI) 2 25 100 07 236 28
Chromium {VI) 2 25 100 10 23.0 10
Iron (1) 2 25 150 10 245 29
Iron (I -cyanide 13 25  84b4 1.0 2870 23
Chlorine 10 I7 16236 04 2464.0 this work
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