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Abstract

This research studies batch adsorption in laboratory scale for the
removal of humic acid by chitosan-silica resin as an adsorbent. It was found
that adsorption capacity of 0.2 ¢ of chitosan silica resin with varying initial
humic acid concentration of 13.5, 17.5 and 22.5 mg/L were 0.86, 0.92 and 1.15
me/g, respectively. The equilibrium of adsorption was studied by Langmuir
and Freundlich equations. It was found that the equilibrium of adsorption
followed by Freundlich equation. Batch design to achieve 100% of humic acid

removal for 1 L was 91.3 ¢.
Keywords:  Adsorption, Chitosan, Humic acid
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d158738A (Humic substance) LARANNNITLDEFAILTINNY YINARIAY

YUIUNITNIIFTTUVR wuslondu 3 Ussianlawn (1) nsadafia (Humic acid) 1ou

'
I [[

dquinuinnuasansdunseneglufu ansnazastnlaluaneduva wldazanelu

Y

ihiiflanadunsa-wa ey (pH) 2 wielueniuea (2) nsatladn (Fulvic
acid) Wuasduvidsfiedluiu avanevlévisluasazarensauasiva uay (3) Badu
(Humin) Wuansitldazanerisluasazarensanaziva Tuwmasilneslunusuna
nsndadauazninilairuiniedesas 40 vesUSunaansdunidiasarelutsemun
(Illés & Tombacz, 2006)

Wafiansaunsngifaluwnrasin aswuitvndusuiaunn Wunavinliwmas

v '
o =

Y I = o [ [ a a Y v
PNUALKRADIDIFUIND NANULTUNTA-LUE N pH 8 NIAFIUAAINULTNTU 1

Y a a

a a a a ° ' S 5 oA a a
UAANTURNBARNT llNa‘V]’]GL‘WLﬂG\Ia 26.5 KUY u@ﬂ"\]’]ﬂuuu’]ﬁ]qmﬂauLLagiaNﬂlﬂ"\nﬂ

a A =

5350 N3n8HTANEATATITY CagHagOssN, xHO WHBAT x 8E5EWING 0 9 15 4
YALLANABETENING 60 §19 100 eansou nsndlllaUszneumenyasuenda
(Carboxyl: -COOH) uagnajialus (Amide: -CO-NH-) tn1gfiuey detiuIaiiviediud

gauLh (Hydrophilic) wavdulireuti (Hydrophobic) (Avena & Koopal, 1999)

o

U 6 atiuf 1 (2561) ISSN 2287-0083



UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

page | 31

druildveuinazsmivansusynoulBetou vesEnsounIdansssued Tuvusfdiu
gouuagTINdanuwsnfinuiluuin luaneindunsn nieludazsudssquan
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(Zhang & Bai, 2003)
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nan1snnaesfiliaenadesiunisgaduensiuuadineidnassviudosuazdlolad
(Shah et al., 2013)
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1.5 1 - 70

i - 60
=, 1.0 [ 20 5
o ] - 40 §
E i - o
7] . - 30 5
T0.5 i 20 ;Q

i - 10

0.0 : . . . . 0

13.5 17.5 22.5

Initial concentration (mg/L)

m ANaIalun1Igatu O fesaznnsgady
< o Yy v oA v a a
JUN 2 mannsidsuuuaspnuiduduisuiuveansagiliaiian1izauna:
3. @UAANIRATU

Lelgwmeunisgaduldesuiennuduiussenineanududurensngiia

Mwmdeegfianiizauna fumnuaunsalunsgadunsndalinfigamgiineilelewmen

o

U 6 atiuf 1 (2561) ISSN 2287-0083



UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

page | 37

n1sgadunaraunIsidunsinaadukuukaiies Weulddwaunisn 3) uag (4)

MUaAU (Crittenden & Thomas, 1998)

am,LCe
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14+K,C,
C K 1
. R (@)
qe,exp am,L am,L

o e, cal ‘mnaﬁqmmmmizﬂ,umi@ﬂ%’umméaﬁﬂﬁamwamqaﬁiéfmﬂ
nsAUI (Hadnsudany) ay, mnedernsfinuusacdles @Gasreniu) was K,
‘mmaﬁqmmﬁmi@mﬁuLLUULLaaL:ﬁsJ% (Anssiallaaniu)

aun1sfi (@) 1ndeunsnidunss LLamaiugﬂﬁ 3 (n) wunlalpgu-8ana
\STUYATUNIATIEA flenduuszavsanduing (R) whiu 0.8877 funaua CITGE
K, Wi 0.306 Anssensy waz 0.186 Anssefiadndy mud sy fauansluansedt 1

Telewmonnsgadunazaumsidusnsamsgaduiuunguiy Woulddaaunisi
(5) waz (6) mua1AU (Crittenden & Thomas, 1998)

KFCel/n (5)

qe, cal

LOg Qe,exp = i lOg Ce + lOg Kr (6)
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1/ o o
)" wag 0.371 MuaIRU

war 1/n lawindu 0.455 (@adnsusansu)@nsdeliadgnsy
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gndesvilareudieein ﬁqﬁ?umiﬁmimﬁﬂLﬁaﬂlaiszjmammi@,mﬁuﬁﬁﬂ’amgﬂéfaa
mﬂﬂﬁqmmiﬁmimmﬂm The sum of the squares of the errors (SSE) uaz Chi-
square () Beuldfaunisi (7) uaz (8) mud1du (Saadi et al, 2015)
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(Crittenden & Thomas, 1998) ﬁmﬂ'ﬁqﬁﬁfﬁ’uwmﬂwmwﬁmuuﬁuﬁwmiﬂimmu—

FAnwsTuniansagadunsngdiala

o

U 6 atiuf 1 (2561) ISSN 2287-0083



UDON THANI RAJABHAT UNIVERSITY JOURNAL OF SCIENCES AND TECHNOLOGY

page | 39

< ' i a6 a o a a
f13199 1 ﬂ’]ﬂﬁﬂlai“lfw}allLL‘U‘ULLaQLllEliLLa3LLUUWEU@%%@Q?\W?Q@%‘Uﬂiﬂ@'ﬂﬂ«lﬂi@&l

lalpwu-8ansTu

< Langmuir Freundlich
S
© —~
5 Ge,
S é’ 2 2 2 e 2
9 S ep  amL K R Oecal  SSE X Ke 1/n R SSE
(o] cal
»)
135 086 081 0.84

175 092 0.306 0.186 0.887 1.00 0011 0.010

0.455 0.371 0.826 0.99 0.008 0.007

225 1.15 111 1.10
12 +
(n y = 0.608x + 3.2622
i .
. R’ = 0.8877
3 8 7
>
) E *
&
8 4 -
0 T T T T T 1
0 5 10 15
Ce (mg/L)
1.0 1
1 @)
0.5 y = 0.3706x - 0.3452
o i R’ = 0.8226
o log Ce
g 0.0 : M/" : ,
0.0 1.0 2.0
-0.5
-1.0 -

< Y a a sa N
UM 3 lelaeunsgadunsadilinveslalaeu-ganIusduy

(M) wuuwasdes way (@)

WUUNTUAY

Vol. 6 Issue. 1 (2018) ISSN 2287-0083



MsasInermansuazmaiulad uninendesusigenseni

win | 40

2.0 -
> 2
£1.0 - .
v . 2l
(on
0.0 T T T T T T T T T T T T T T 1
0 5 10 15
Ce (mg/L)

B HANINARBY, o AUNTTLANLIES Wy A aUnTNTURY

4 g a Aa aa a
JUT 4 aunan1sgadunsadifinveslalagnu-GanIusgu
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