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ABSTRACT

For the purpose of electrolytic treatment of wastewater containing various heavy
metals, the BPBE Cell of batch and continuous type was considered and experimented.

Some results from this study were summarized as follows:

1. When the artificial wastewater containing 500 mg// of the concentration of vari-
ous heavy metallic ion was electrolyzed in BPBE Cell of batch type, the removal
efficicency was over 95% in cadmiun (II), lead (II), chromium (VI) and over 85% in
copper (II), chromium (III).

2. As granular activated carbon packed in BPBE Cell, coconut shell was superior to
lignite and the removal efficiency was the highest when the activated carbon was 4/6
mesh, the voltage was 20 V.

3. When the heavy metallic ion in wastewater was electrolyzed in BPBE Cell of
continuous type, about 1,000 mg of heavy metal per 1kg of coconut sell could be
removed.

4. The treatment method of heavy metallic ion in wastewater by BPBE Cell cost less
than in the former chemical treatment method and the coconut shell packed in BPBE
Cell could be regenerated by chemical method.
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Fig. 1. Schematic diagram of experimental apparatus (batch type).
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Fig. 2. Schematic diagram of experimental apparatus (continuous type).
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Fig. 30. Effects of applied voltages on residual chro- Fig. 31. Effects of applied voltages on current and
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centration and quantites of effluent at first
BPBE Cell.
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Fig. 61. Relationships between metallic ion concnetra-
tion and quantites of effluent at second BPBE

Cell.
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Fig. 62. Relationships between current and electroly-
sis duration at each BPBE Cell.
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BPBE Cellol| A = BfEFHA) = 1A Bt #lE
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Table 3. Calculation of N,, K and D, from experi-

ment data.
Division
Heavy N, (g/m?) K ({/g-hr}| D, (cm)
metallic ion
Cu (II) 1.888 18.3 9.50
Cd (II) 1.423 43.5 9.55
Pb (1I) 1.757 25.7 9.55
Cr (III) 1.183 28.0 10.07
Cr (VD) 0.951 48.6 9.81

Table 4. Service time of coconut shell.

Heavy metallic | Service time Tolerance limit of
ion (hr/cycle) effluent (mg/!)
Cu (II) 15.7 3.0
Cd (1) 11.8 0.1
Pb (D) 14.6 1.0
Cr (IIT) 9.8 2.0
Cr (VD) 7.9 0.5

Table 491 & 3b= 2 BEyol M ok=lek fH
B IR 2vE | HEErE e s EEY o
2] (I1) o] ¢l 18 15.7 hr/cyclee)vt =& (VI)
o]-2-9) 1M 7.9hr/cyclex ERtTE,

ze]lz § cycled BEElE BB K (20)
o) aled S EFS e,

1 t=1
Q:COVt_Vt.T£=O Cdt seervrerreemenenanes (20)

3714,Q I EEE BREE
Co * WIHIIREL

V . FEE
t o fEFARER
C I HeiBE

X (20)oll Co=100mg/!, V=20 ml/min& f{A
3 BB wet to} Co 3 gl FE
3} %2 Table 501 YEMSIT

=3 BPBE Cellz. 28BS &8 ATHKE
EEE o o obxlel-S ERRER TR K
S BRI

ofxlelel KW-S EHETHMEE(SEM JEOL
JSM-35F, Japan) &2 4,0008% #EKsled #dt
3% photo. 1,2,3,4,5 2 6% e A
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% ZBRREHLS o4+ I

Table 5. Heavy metallic ion removed per cycle.

" Heavy metallic ionjRemovability (mg/cycle)
Cu (1) 1822
Cd (ID) 1412
Pb (II) 1703
Cr (I1I) 1151
Cr (V) 940

3. BBkl MHRIE

i LB A J&Bante] 2BkE &5l
2 ##ES] 2Fr BPBE Cellol| A B9 o},
o] HsEmEkel #H-2 Table 63} 2k,
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Photo 1. Micrograph of activated carbon from coconut
Shell.

FT &
15KY x4982 4338

Photo 3. Micrograph of activated carbon after the
electrolysis of Cd(NO,), solution.

155U

Photo 5. Micrograph of activated carbon after the
electrolvsis of K,CrO, solution.

Table 6. Components of the metal plating wastewater.

KOR. J. ENVIRON. TOXICOL.

Component Cr (VD|Cr (II){Fe (II)| Ni (I} |Cd (ID

Content (mg/l) | 66.9 322 12.5 373 3.9

Vol. 4, Nos. 3~4

Photo 2. Micrograph of activated carbon after the

electrolysis of CuSQ, solution.

Photo4. Micrograph of activated carbon after the

electrolysis of Pb(NO;), solution.

Photo 6. Micrograph of activated carbon after the
electrolysis of Cr(NQ;); solution.

Table 63 2] E&Ee] aH=A e =3 B
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Fig. 63. Relationships between metallic ion concentra-
tion and electrolysis duration at first BPBE

Cell.
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Fig. 64. Relationships between metallic ion concentra-
tion.and electrolysis duration at second BPBE
Cell.
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Fig. 65. Relationships between current and electroly-
sis duration at each BPBE Cell.
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Fig. 66. Relationships between electrolysis duration
and effluent lead concentration vs. current.
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Fig. 68. Relationships between dissolution rate and
treatment time in 0.1 N-HNO; solution.
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Fig. 67. Relationships between electrolysis duration
and effluent lead concentration vs. current.
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Table 7. The cost of metal plating wastewatar by

chemical trearment.

Quantity

Chemcals consumed (kg) Cost (W)
NaHSO, 1.7~19 765~ 800
NaOH 1.7~19 765~ 800
AL(S0,); 0.4~05 64~70
Polymer 0.04~0.05 160~180
Power rates 2.1~2.5kw 105~125
Total cost 1,855~1,975

BPBE CellZ sl =2BkE BB =
o) fiEEs B Bhig ¥ $RRE 138
stEsle] £ o) E4EEFE K ltongd BHER
50007 iEMER AR BRE 5009 GFsto
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& ]
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st ot
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e R EESHF) =g (0D, ¢d) 2 2=
(VD) %2 95% Likelgleny el (1), =& (I
£ 85% LlEelaie

2. BPBE Celloll 82 Zehr ol ofx}glo]
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1R e REMES 48 F Uk
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Aeke (LB HESZ FAET + UM

Nomenclature

X : Charge

m : Defferential weight of copper plate
e : Electron

Q : Solute removed per cycle

P!
m

: Effluent concentration

: Residual adsorbing capacity

: Solute concentration

: Time

: Rate constant

: Depth of adsorbent

: Flow velocty of solution past the adsor-
bent

N : Initial solute capaity of adsorbent

<O R T O 2Z

Co: Inlet concentraion
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Appendix 1. Pore size distribution of activated carbon
fromt coconut shell.
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Cumulative pore volume(malg)
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Appendix 2. Pore size distribution of activated carbon
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