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Project Title:Heavy Metal Removal by lon Exchange Resin made from Agricultural Wastes
Name of the Investigator : Assist. Prof. Dr. Petchporn Chawakitchareon

Year : December 1994
Abstract

Water hyacinth and bagasse were used as natural cation exchange in this study.
The heavy metals to be studied were copper, nickel and zinc. The experiment was carried
out using column te.chnique with 20 cm.heigth packed bed of resin. Synthetic wastewater,
pH 5.0, contained' heavy metal of four different concentrations, 5, 10, 20, 50 mg/l was
bercolated through .the column at 3 bed-volume/hr. The variable considered was methods
cﬁ. chemical treatment of Water hyacinth and bagasse and concentraﬁon of heavy metal in
synthetic wastewater. The experimental results found the highest cation exchange
capacity (CEC) value of 0.686 - 0.809 meq/g for untreated Water hyacinth. The CEC value
for carboxymethyl-treated, Sulphoethyl-treated and crdss!ink«*anthate—treated water
hyacinth were equal to 0.330-0.486 meg/g, 0.233-0.503 ‘meq/g and 0.279-0.585 medq/g,
respectively, The CEC value was found to be 0.065—0.086. meqg/g for untreated bagasse
and 0.062-0.069 meq/g for Carboxymethyl-treated bagasse. The experimental results show
that three methods of chemical treated resin cannot improve ion exchange capacity of
Water hyacinth and bagass. The cation exchange capacities increased with the dilution of
wastewater percolated. The regeneration of resin required 2- 3 bed-volumes of 0.5 N

regenerant.
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Aty Frnalansninfigeduly @aanfuniunlfenunaty)
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naulsgiinisinems n1sada@antd Column Method tssqindalumiauns 60-80 mesh nnlutn
ﬁ'l%’lun'1711ﬁﬂmﬁq:qnﬁq’lﬂﬁu'ﬁu&%‘r’amﬁunm 10w udaibluglu  namlussn
Fitponudidu 01 Tuanf dunen 2 Falim udemiuinlUgedomingy  wdaiideuldui

1
-

gl 110 asAmadae Wit 2 92l
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p1edl 33 ImAnnanisalumsuaniaeulaesusaninueilifla (Maranon, 1990)
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2. n7wAFEd Untreated Cellulose (Maranon and Sastre, 1991)
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v i . v o 1
thlnseuasfnaiinduay pH ssvdialssinn 7 udRun in Wi lumneus
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3. nawsiTeN Carboxymethyl Cellulose (Peska WA ALY, 1976)
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5. N1FATEN Crosslink-Xanthate Cellulose (Wing W& AtuE , 1975)
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! . | ﬁj a w
ANINH W1 HANIIMARENWY Dry moisture content uavenuaglaauani/asulassuninaninaugaiuazaudas

14 mﬂ'ﬂﬂqfﬂ auan Lﬂg #W | Untreated | Carboxymethyl | Sulphoethyl- Crosslink- Untreated | Carboxymethyl-
lnanu Water treated treated Xanthate- , bagasse treated
hyacinth Water Water treated bagasse
hyacinth hyacinth Water hyacinth
(&), e, (g 5.0654 3.4320 1,0057 1,0032 2,5057 3.4789
(b). Hnnvdsat (g 4.6335 3.1191 0.9273 0.9285 23713 3.1381
%moisture content 9.321 10.032 8.045 8.455 5.668 10.860

= {aklb)
(b)

el



o | . d ol a 4
AN W2 WANYIVIARENMIAYINMMIWLLITNG (Apparent density) Taeanniragiaauanilawlasauivinain dnaumaiuas

FUDDE

'ﬂﬁﬁﬁ‘]?k‘nﬂQTﬂmmmﬂajﬂu Untreated | Carboxymethyl- | Sulphoethyl | Crosslink-Xanthate- | Untreated | Carboxymethyk
lanau Water treated treated treated . bagasse treated
hyacinth | Water hyacinth | Water hyacinth |  Water hyacinth bagasse
fa). vminilen, (g 4.6335 3191 7.2066 7.5349 2.3713 3.1381
(b), LBanmsuiaiialst 14,7899 ©19.1882 21.98 23.707 14.3810 21.9929
pnaznay, (mi)
AINMLWLLLIINg 0.227 0.274 0.328 0.318 0.240 0.367

Yoo
= wwinden, g/iml

Usunms

zel
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4 -y " 1
ANTNT H-3 HANIARSIMNAMNMUILULAT (True density) 189dnsiaaglasuanilaau

-J ° w ' .
leaauiniandnALTIMATTIUERLLL Untreated WATWLIL Carboxythyl

Flask Calibration

(a) Trial No. 1 2 3 4 5 6

(b) Temperature "C 25 30 35 40 45 50

(c} Flask+Water (g) 152.2468 152.0182 151.9872 151.8664 151.6170 151.4465

True density determination
mﬁﬁﬂ'}ﬂmq?mmntﬂéﬂu Untreated Untreated Carboxymethyl- | Carboxymethyl-
lanau Water bagasse treated treated
hyacinth Water hyacinth bagasse

1. Temperature.ac 305 305 305 305

2. Flask+Water+Resin (g) 152.1044 151.7021 162.1809 162.3509
3. Dry Resin (g) 1.7935 1.4662 1.3872 1.3476
4. True density (g/ml} 0.9752 0.7660 1.0228 1.1752
= (3Mc+3-2)
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ANTNTA W4 HANTINARBIVIATINNUIULLAT (True density) tesanTitsgladuaniasu

laaaunvinandnauganuazsus ety Sulphosthyl LaLwuL Crosslink-Xanthate

Flask Calibration
(a) Trial No. 1 2 3 4 5 6
(b) Temperature “C 25 30 35 40 45 50
{c) Flask+Water (g) 152.6201 152.4275 152.3253 162.1070 151.7560 151.6785

True density determination

siaanniraglaguanilaeu

laaau

Sulphoethyl-treated

Water hyacinth

Crosslink-Xanthate-treated

Water hyacinth

B W N =

. Temperature, G

. Flask+Water+Resin {g)

. Dry Resin (g}

. True density {g/mi)
(3)/(c+3-2)

305
153.0213
1.5181
1.661

305
153.0228
1.4959
1.680
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: = e v y
%Void volume ﬂﬂqm's‘wﬂq"[ﬂﬁLLﬁnLﬂﬂau‘lﬂﬂﬂuwmmnnnmum'mﬂ::muﬂﬂﬂ

Hadnaaglaguaniy Aty Untreated | Carboxymethyl- |  Sulphoethyl- Crosslink- Untreated | Carboxymethyl

laaay Water treated treated Xanthate-treated | bagasse -treated
hyacinth Water hyacinth | Water hyacinth | Water hyacinth bagasse

%Void volume

{a) Apparent density {g/ml} 0.227 0.274 0.328 0.318 0.240 0.367

{b) True density (g/ml) 0.97862 1.0228 1.661 1.680 0.7660 1.1752

(¢} %Void velume 76.72 73.21 80.253 81.071 68.67 68.77

= (1-a/b) *100

gel
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waze g

" . 4 JQ L
%Moisture content/wet resin 'I!'ENm'?L"HﬂQTMLlﬁmﬂmnﬂﬂﬂﬂlmﬂﬂﬂ'}nNnmU‘ﬂ’J'l

ﬂﬁmﬂ'h‘L'ﬂﬂijTﬂﬂL'.ﬂﬂLLléluu Untreated | Carboxymathyl | Sulphosethyl | Crosslink-Xanthate | Untreated | Carboxymethyl

Tasatl Water Watar Water Water Bagasse Bagasse
Hyacinth Hyacinth Hyacinth Hyacinth

SMoaistura cantant

{d) Wt of papar, (g 0.1891 0.1692 0.1985 0.1965 0.2010 0.1981

(e} Wt of wet rasin+ paper, (g} 14 9890 19.3874 7.7097 7.8778 14.5820 221810

(N Wt. of dry resin+paper, (g) 3.2450 52354 31176 3.1685 2.7840 5.5860

(@ Wt of wet resin, (g) 14.7899 191882 751 76813 14.3810 218929

{h) W, of dry resin, (g) 3.0459 50382 2919 2872 25830 5.3879

(Il % Moaisture content }'.9.406 73,7837 61138 81.309 820388 755018

= (gHhl *100

(gl

gel
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. =l o o nt 1 4
Swelling Taeanngaglasuaniaaulasauiminandnausnuazaudes

1UAA IR q'iﬂ Aauantl %J Bu Untreated Carboxymethyl- Sulphoethyl- Crosslink- Untreated | Carboxymethyl

laanu Water treated treated Xanthate-treated | bagasse -treated
hyacinth Water hyacinth | Water hyacinth | Water hyacinth bagasse

Swelling

(i) Wt. of paper, (g) 0.1991 0.1992 0.1979 01978 0.2010 0.1981

(k) Wt. of dry resin+paper, (g) 3.2450 5.2354 6.3129 b5.5878 2,7850 5,6860

(I} Wt. of dry resin, (g) 3.0459 5.0362 6,115 5.390 25830 5.3879

(m) Volume of resin, (ml) 65 70 65 656 60 60

(n) Swelling, (ml/dry. g} 213 23.2 108 12.2 13.9 1.2

= (mil)

LEL
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