K 44402203 : 191311 3NeINsuaInNINTINNDAIIBST T166224
My : Tangmin/ laasendiofniwagTaw / msuanidvuleseu

wem Uszanuuw : msdrialangminesnvinmsazawlasl¥msuanidoulesevdindann
Hydroxyethy! Cellulose (REMOVAL OF HEAVY METALS ION FROM SOLUTION USING ION
EXCHANGERS BASED ON HYDROXYETHYL CELLULOSE) 8191584uauinetiinus : 0.a5.81119
ansansza. 117 nil1. ISBN 974-464-632-2

o & (4 a r's

av dyw v ¢ o o Ao wa
1u41u3%ﬂu1ﬂﬂ1ﬂ]iﬁ\ﬂﬂ513“91{‘”“5“2\3“fﬁlulﬂﬂaﬂyﬂl“UﬂQ!magiﬁﬁﬂﬂﬁ“ﬂﬂl{]uﬁ’]iuaﬂ

¥

3 > o &

Waouleeou uaz181ddmsusiialessuves Tangminariiasensinmsazaroluii msuanadou
"laaauﬁaﬂa'nm?w"!ﬂ"iﬂumﬁ'uﬂﬁn?mmama?ﬂm‘ﬁ'u (Esterification) 9401344 Hydroxyethyl
cellulose iU & 'Jﬁ’lﬂf]ﬂ?m 1Aun Phthaloyl chloride N30 Isophthaloyl chloride ED) Terephthaloyl chloride 5]? q
f8andauTaniminvesarsdedu se dahwgasor du 11, 12 uaz 13 TusFud 1§10 Iidunm
awarsazaw Iudonlaasen lodidudu 0.01 M udi Ifuda uazirlunaassiulessuvsineuas
(™) nzia (Pb™) Tauead (Co™ Faned (zn®) fimifa (N™) uaz unailloy (Cd®) ninaisazatnlutilae
nszurumsuuung wudisSumuisagadu lessuvameuas, azia uaz Tauead Téunnifesaz 90
lummanealfisSuiidunsiedidudazaiianidn 0.2 nfu U145 uinde Tanemiinudasyiladaiinnudy

Fuiiu 100 druluddu figungiides iWunm 1 $1Tug

]
=)

nnnsEnudadninadwqfiinasenisuanasuleseu wudi Sninaveanar quugi

= *

Ysnanssu s lessuveslanemin uaza pH vzlidninasdraunaemsuanlaou leesuveusdu
¥ v

AudNTNaveATIMINIU uazrna lumsse Isduuiudniu luianinauimindenmsuanildou

¥ I3 . v

lovouveusdu uenaniids lddnumnmsihiasuanaasulessun 1Fudnduu 14 Iny Taomsdrassud

ldudrdrvmsazawnsalalasnassn 0.2 N uazmusromsmidssudiunandrvasazare Indonlen

o o a [ ] 1 o - oo a d' ' a4

son 194 uoswsFuumageunsgadulnd wudhdnsidse@niamlumsgaduidiumimele uasd
a ~ a Y 9/ - 1 n’:
YinalumsqadossudsomnnamsdrusFuluunazads

ninmsAny S suisunisuaniaouloesusenine Batch process 11 Column process Wu1Use

a a 1 o : o 1 X3 [
ﬂ'ﬂﬁmwmmaﬂnJ?iuu'laaawaﬂawwummu Column Process HUHAINIUIVUY Batch Process lmﬂbllluﬂﬂ
¥ ] v
anfumnnin AniuSudumqraimfuayumnisusiauanlaou lossunineyiusvos Hydroxyethyl

¥
cellulose 1945z TomilumssidaTanzminuresiineennimindovealssnugaamnssuld



TE 166224

KEYWORDS : HEAVY METAL / HYDROXYETHYL CELLULOSE / ION EXCHANGE RESIN

K 44402203 : MAJOR : POLYMER SCIENCE AND ENGINEERING

PORTA PRASANNAM : REMOVAL OF HEAVY METAL IONS FROM SOLUTION USING ION
EXCHANGERS BASED ON HYDROXYETHYL CELLULOSE.THESIS ADVISOR : AMNARD

SITTATTRAKUL Ph.D. 117 pp. ISBN 974-464-632-2

In this present work, ion exchange resins based on cellulose derivative were synthesized,
characterized and used to remove some metal ions from their aqueous solutions. These ion exchangers were
prepared by esterification of hydroxyethyl cellulose with phthaloyl chloride or isophthaloy! chloride or
terephthaloyl chloride in weight ratio 1:1, 1:2 and 1:3. After neutralizing with 0.01 M sodium hydroxide
solution, the resins were dried in vacuum oven and used to remove Pb™* ,Cu2+ ,Cd2+ s Ni2+, Co” and Zn™
from the solution in batch process. It was found that in case of using 0.2 g. of resin obtained from the
reaction between hydroxyethyl cellulose and phthaloyl chloride to absorb 10 ml of 100 ppm concentration of
Pb”" ,Cu’" and Cd*, the removal efficiency at room temperature for 1 hour was over 90 %

The study also proved that the effect of incubation time, temperature, quantity of ion exchange
resin, amount of heavy metal ions and pH value could strongly affect the percentage of heavy metal ions
removal. However, the effect of stirring rate and swelling duration did not significantly affect the eliminating
efficiency of resin. In addition, the regeneration of used resin for further using was accomplished by washing
it with 0.2 N hydrochloric acid solution. After neutralization with sodium hydroxide, the regenerated resin
can be reused to remove heavy metal ions at satisfactory results. The loss of ion exchange resin for each
regeneration process was low.

The comparative study of ion exchanging capability between the batch process and column
process clarified that the column process was less efficient than the batch process. However, the difference
was not much. For this reason, it is one recommended that the ion exchange resin derived from hydroxyethyl

cellulose can be used to remove heavy metal ions from contaminated waste water of industrial plants.





