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Treatment of Heavy Metal Vastewater by Precipitation and Adsorption
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Abstract

The purpose of this research is to develop the technique of heavy metal removal from
wastewater. The research is divided into two parts, one part uses complex precipitation and
the other uses adsorption,

In the first part of the study, humic acid is used as the complex agent, humic acid is a
polyelectrolyte with a high complexation affinity, Lead, copper, zinc and cadmium were
studied for their complex precipitation efficiencies, In the bafch studies, humic acid was
effective in removing 100% of the lead and 48 2% of the copper respectively from wastewater
without anytreatment, The efficiency of cadmium and zinc, however, was very low

In the second part of the study, wasterwater is introduced at the top of a silicagel
adsorption column and then bottom effluent concentration is analyzed, The results of the

analysis are used to draw a breakthrough curve,
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2. KM Kk
2.1 4 4% aHEN TR

A KR Bihd E@mole] #u4d ¢MEwE BRto nRUc:s RAE AT A
o8, ¢ (Pb(NOs).), & (CuS0.), ot (ZnCl,), 7t= e (CdCl;) k& HEo2 RigHzon,
A4S AldrichAh %5 ¥4 (Humic acid sodium salt : cat, No, 1675-2) € M3 %}

KRGES Jar-testf o2 A48 om, —2RS E&M B F94 #% AnA7IEA
AT o] L34 (ionic strength) & FASA kA7) Aot RGEHE (buffer solution) o
2 NS 2447 2ub(agitation stz HRE HKE 045 nmembrane filter (Nalgene Cat,
No.205-4045) 2 H¥) E&MEE MEse HikE d8Az FI5F& Waede Hixe A4 - 3
&4 (Nitric acid - perchloric acid Digestion)® o8& RIEMs e} A A S(atomic absorption
spectrophotometry : Allied video-12) 2 #4731}

2.2 Ag g7 (Silicagel) o] A% WK (adsorption) KE&
B REROALE NerckAtd) Aa74(30 - 70 mesh) ¥ WMENE HANNon, HREW2ZE
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(Pb(NO3).), F2(CuSO,), ©}<d(ZnCl,), 7t= o (CdCl.)& 3ik #@kol 3,75 x 10 *wole/12 £
pHE 622 FBYLF FHAL

E BB 449 4¥A42E, falcolumn(glass column:ID 20mm) o) A7} 20(z) & AEF 5
FAA HEE A PH = (peristaltic punp :EVELA micro tube pump MP-3) & A &ete] —E3 X
2 BBA e A94AE 4o, felcolume BBY HHEANA F50mivtd HKHEF ¥
AASE HEZHY RES F-—3A #EM(acidify)¥F, A A S(atomic absorption
spectrophotometry : Allied video-12 ) 2 #r#rstsde}.

3, R N EE
31 F40] 4% SWBH TRER

7 E2RS BE ERE £AZ AHEY 99 B 93 Ippnd) HiEol FI4E 800 mg/12
A d2 443 B He Ao Jyeygoen, e HiEole 69ppn] Hikol 600ng/12
FA4E Yol o8 2% BRE HEE UL 1 Lk #ANE BRESAE HRe 2L Aoz
vetgteh W, stz e 84ppm HHel F4 240mg/1 HALE F10% el REEHYR ofd
94pp FH2 A9 BRE HA e Ao Yeyd

3.2 AgstAd 4% BERKK

427} colunn(silicagel column) g F& EER BF WIS break-through curve§ AHB
oo 200n1 #E ke RES EE ] AR 250olel A 95% AR HAE(
break-through point) ol ¥l23 %2, Felv dRo 224 1500138 Ktk RE 18 st
71 AZRse] 200mioll A fEAIEES] FliRellcl, =¥ ofd] HBole Wik BRE} @] A
b RES T 2ol 150midl Aoy AMES 250nilA FliEddy, slced ALde
200ml ol A RE] Kk RES SBinsts) AlRae 250nlo] A A ks Aoz ey
o o] BERZRE HFHFY) EMEY 3.75 x 10 nole/1o] B A2 200@) S mEEL 2
Z} Pbr} 250ml, Cus} 200mi, Zne] 250ml, Cd7} 250mlQ) Ao & Jelyte}
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< Mz F9AE o8Y &#R&MAR KW} s nEE 3% B8 RBRE RWE
RiEY &R 933 22 &8 Jies At

1) 2B A% X A8 FU49 EwAA khe GPh) oA 7HF Hoju,
Pb 93, 1ppm H¥kol H2) A4S 800mg/1 At 28 %k BRE &5 A
F2 (Cu) 69ppm HFHL FU4 660mg/l |ALZ F2(Cu) 48 2%71 WRAA
fQen, 3% £qddE 2 [llo2e BREHAA %ttt st= o (Cd) 84ppn
BHE FYA 240ng/1 $AA L= e (Cd) 10% TRAA =Hgloy, ofd(Zn)
93 8ppn FHES FHAd A AY Uk BRESA Fct

2) AAAd g% E4RY REL 4K EeM( ¢, FE, od, slze )
25 uxd ko g e FHY REF 3.75x10 %wole/12 3o 4e
7174 20(g) 9 MiEcolumn(silicagel adsorption column) ¥ B:& Ao,

@ (Pb), o (Zn), 7t= e (Cd) E5 250mlolA faAIEEd] sz, T (Cu)
£ 2000l o)A fRAIEEC] FlE

Db 22 BRKRE Had 29 943 495l fAAY RBERe 289 EaR
fad ARERAE BHANE RESS e BERALLY & HiEo2 BATRSHL Ak
At



