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Abstract

The adsorption soluble metal working fluid was studied in the batch adsorption at laboratory scale.
The experiment was divided into 2 parts. The first part involves investigation of the adsorption capacity
and adsorption percentages of chitosan powder, chitosan beads and modified chitosan beads. The second
part encompasses effects of the amount of adsorbents on the adsorption process of the soluble metal
working fluid. The point of zero charge was used to describe the pH where the net charge of total particle
surface of adsorbents is equal to zero. The pH of soluble metal working fluid was 8.90. It was found that
the point of zero charge of chitosan powder, chitosan beads and modified chitosan beads were 8.90, 4.10
and 1.98, respectively. When adsorbent doses of each category were all set at 2.0 ¢ with initial soluble
metal working fluid of 11,540 mg/L, the adsorption percentage of modified chitosan beads reached 100%
while that of chitosan powder and chitosan beads were 0 and 19 %, respectively. Modified chitosan beads
show greater adsorption capacity because their surface charge contains protons from hydrochloric acid.

The adsorption isotherm was found to correspond to the Frundish equation.

Keywords: Adsorption, Soluble Metal Working Fluid, Modified Chitosan, Isotherm
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ooo1s 4 e 0.00004 R? = 0.8418 .
> o e -
s | e U 0.00003 X
£ o001 o y = 0.0658x + 0.0009 bf
g . g 0.00002 1
- 0.0005 Rz = 0.807é 5 x
0.00001 4
O T T 1 0 T 1
0 0.005 0.01 0.015 0 0.0050.01 0.015 0.02 0.025 0.03 0.035 0.04
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3.1 1200 -
y = 0.3386x + 2.1036 + y=28634x-T0538 O
3 1000 -
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29 800
. O f;:‘:, (o]
=2 - 600 o
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27 4 T 400
26 J 200 4
25 T T 1 0 T T T 1
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log C_ In (C)
JUN 7 aunsidunsaisuivleleime JUT 9 aunsidunsavaaulelgme
e K, fie Arasfinisgadunuuidil @esde  n1swinsanAndeneiaifinauianainls feaiunis
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3.4.4 wuiAulelemen (Temkin Isotherm)

nsviungaNansatunsgaduiiemuAy
lolwwey anunsalioufuaunisidunsaagiune
AuasatunsaaduanaAulelymeyldain
aums7l (9) uag (10) muardu [28]

=BInK, +BInC, 9)

qe, exp

qe,cal :Bln(KTCe) (10)

'
< o v ¢

dlo B fe Aasfiududsduiusiuanusou
YoaMIgRdu (gasiolua) uaz K, Ao mAsiinig gady
WUUWILAY (Bnsrefiadny)

Augnesveslelgvanansaiarsauliain
AnduUsyavaanduiusanaunisidunse (R fidan
Wrlndwis uslunsdifiudaslolowmendien R Indifeeiy

ANUIUNNEDR WU A1 Chi-square () wazALTsauu
WINIgIU (S.0) NlATeaNign [29] Arwraldann
aun1sa (11) waz (12) sweansu [30]

(Eexp_ eca)z
R (11)

eexp

x100

SD — \/Z((qe,exp - qe,cal ) / qe,exp )2

n—1

(12)

dlothnanisfnwvsunandalalaeusaulsu
Jeunsdunss waades Wiuly 989 wazinudu
lolanou LLaméfagUﬁ 6-9 MIUAIAU WU TR
FuusvAvSanduiusiviniu 0.8076, 0.8221, 0.8418
way 0.7564 MuERU Aasil g, K, Ky n, Ky K,
WAy B uanIfInnsad 1
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M13°99 1 A1AINUAEAIANAINTAIUNIOATUVBS
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qe,exp

Langmuir Isotherm
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A (mg/g) 1111
K. (L/mg) | 0.014
R’ 0.8076
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SD 17.05

Freundlich Isotherm

o (mg/g) 984 | 874 | 555
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BET Isotherm
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S.D 19.93

Temkin Isotherm

Ye.cal (mg/9) 1028| 927 | 544
K (L/mg) 0.09
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R’ 0.7564
s 50.23
SD 18.01
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1000

800

600

q, (mg/g)

400

T T T T 1
0 100 200 300 400 500

Ce (mg/)
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