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Practical Case Study of Sludge Reduction
by the Utilization of Fluidised Bed
Electrolytic Recovery Units

John C. M. Wu

Abstract

3

At the present time, there are many installations of fluidised bed electrolytic recovery units
equipped by plating industry, printed circuit boards industry and copper foil manufacturer in
Taiwan.

Due to the conventional process for heavy metal wastewater treatment generated huge slurry
and sludge, meanwhile, the heavy metal industry has not built in Taiwan, the final treatment of
sludge was solidified and then to dispose of solidified sludge in a qual ified landfill, therefore add
up the cost of production quite a lot.

By adaptation of fluidised bed electrolytic recovery units in the production lines, the heavy
metal sludge reduced drastically, besides the recovered metal was pure to be able to reuse in the
production line or to be sold.

In this paper, by theoritical calculation. jar test and visits to many plants which generated
sludges by conventional treatment, gave the volume of sludge which generated by the treatment.
analyzed the unit cost of the general cost using conventional wastewater treatment. Inspected the

reasons why the traditional treatment could not be operated adequately in many plants.

[Keywords]
1. fluidised bed electrolytic recovery 2. heavy metal 3.slurry 4. sludge

President, Futran, Inc.

48




T

_.\ﬁ‘i]‘

EFETERANERRIECELESBIER K FLIELRKHALR
ERBUHERARE EXF L ITRAPEERFAARRE ML SR > fHET
ENER HAREIZEPNRERBENIERNRBATERRAEE - ER
L BBERE A FMEEAGNEEERBANEERSE  UXERH—HEE
BNT$2,106, 0000y H A BE BRI » H—EMRRKEEE B EENTS2, 565,594
REELEHEGERERAN13.9%RMITE523.0% 5B (sludge) BE B
AE20.2% > HMBEAM10.6% » M TECRRBRABHTEE > MABEALET
HEBEOK R E S B R B R A - SR b R A B a0 R B AT AR
fid » HHLBE TS - EENT - VB ERWELEAETEEKRERD BELZHEIK
ARSERE  KAKRERKEEER -

= BEEAN
ERTEGEEZRENESBEK SEERANERIE  EBEHR=H
4> o
o BKHEESE B REFEKE B FREESE TEREN
BHBERRESHRE - §8& K5 -FL -E7 - REAHLEH -
BoWMOARREESE  IESEEICEREEARIERER - RE
CERNEESS  WMOBHNESE > RRESNAR—BRBHRRBRERAIK
BERSUEMRABEERREFEANES  BEESBORAERIKKYE
BERARKLEEX BEFEHFN: REEATRATRNIERESE (reel to
real plating) e

49




= BRI RIR

EBBRAKNREFERSEESEDKRENS S » EEGHBRPRELEH
KON ERMNENBRERESR  BEARTESFESBWRGD BRI E
K o

ERHBIERRLE » AR R R Meny@Ed &£ AKX - ER
ERRTETELERF - CRAREREESABEK -

M R EE R

HEMPEAREES 4B/ H~1008/H  »  EiSMEEERNHERKAER
(ZBEEZKRAER ) BRERE  h—HESERHRHERNORE - WAFEER
METEAERE  r SO AEEERPABES  FEEKER  MBMEERES
FATEEERERAEATHY R MM GRAIFELSSE -

IR ERRE T E R BMEMMNBEGELEFEERENSHEK
' BEKEHEEE3, 0000, H 0 BEOKREE HEENTS2,000,000H -

BEGRSTESEBESERAMGISBUTHRELRAEEEREY » 5B
(Sludge) HIPEEY » EBEEE G REBHN 200721 - A S HFREEE
B o

50




2 R Ho A B

s
i

i pEH

BYYUH TN E Y BT YN SRR

b

sL .
vz ®!

'sasso} Jno Delsp Jo ou99'66 =

sweib g/ p/ = paloacoal |ejow 8y ‘alojassy),

M|w 7T 777777 77727

[

Tyl jo sweib ggp "
sulejuoo JNO Deiq syl woi} uopnjos Jo sy Yoe3 @ | -
‘21w jo swelb g
supzjuoo yue] Bugeld ey; wouy uopnjos jo iay yoeg ﬁ vy
CA AT
(‘Aressaoau jusuneal) g =
Jayun} ou "8’ ‘(leno feuy u payosiap jou S| ,
[elowl Axesay jo joae| - Bujuesio % Buysord Ha
£9sUM S5300id JOYJO WO uonn|IP JBYUN) LRIM) I
jusweall jeuy o} 6w g-¢ zﬂmE_onn_«A| m*g_m_ﬁmwmn:mmum
sz 2y | RS E R
. I/bw 0Gg~
JSNIY _3sNHW _ 1no ovHa

\7 wdd o052 VOEam/ﬂ \_/

/

i)

pajeld feolN
v
RIS R %

1B g/~ ‘Bo o
[®4OIN
MNYL DNILV

‘noBeip Inovseay) |

H7 T RmihE

.,
Inou/ei|

YT TR R

MO|4 MIOM
)T

51



—L.
AN

fii B3R B2

K

- TRAg (bR B R R
A B o R E B

Tt

.

— WEEE

] 4 HRfERRE R E

¥R R G

]

— ERERESE

BEHBE ——»

i
|
AR
|

N

T ﬁ\%%g’*

52




t o BHEHR

R BB 4

REEHHT © 10.1.1992
BERIE  #HTRENCAEaER
BREEG  FHER (REEER)
B EA C T EER - WALD R
BEHAE LR R ERE S RS ER

(PPM)

Ll
Lo
i

CONC. OF FREE CN™ VS. TIME

i

*
[ &)
L2l
=
o=}
=

CONC. OF FREE CN~
oW OB
{~J
L)
' i

10}

% 4.2 pPM 0.11 PPN

2 34 56 7 89 101112131415
i ] (HOUR)
TIME

53




| S
emEy |BRRE w0z, | Bl
/N

& 20 0.8 10%

R 50 1.5 40%

# 250 0.5 50%
47 500 1.0 40% (&)
20% (12)
i3 500 1.0 50% ()

i 50 0.3 15%

#F 500 0.5 40%

J\ > PR LN RE B Y 3R

it A 10 AR O A [ R A B T 2 S e I [ 2 5 B [ MR B PRABIZL DI A 0 B 1Y
SRLMZS  —~ROEBEEBRSORELEFAZTMA A CBER > BIEE
B AR L RBBEAER - R E R R SE s o

EEENERGENBERBLGHESB BN B BEEENREE -

U EamE A

BRANECREROKEEES BB KNEE  REANTURSERBSE
WELR  LRANTHREEEZSEEORLY  RECKEREKES — B
REKOEBMEERS  REEARNNE  BXEOBRENERRETES
HERMNARUBESFEAGINET B WBE » SHaE TSR E

54




HAERITEREEAEMER » BEUEBEKERELEERNEE I HBRERFE
 TERAENEEEEEEY  RECKREREREEEEN L ppn WBAET
ek 2 BEBERBEBENEHE TEESEDARAES  REZREIETK
(Zero Discharge) BEWEE LERNTH -

T BER

1.JEMEE itk -~ 88 - R BHE " 0 WE > AL (1980)

2. FEMEE TR ERECHAKER" 0 WHE &1t (1980) o

3. REBF"RIAFY 70 OFREREL" » F— oft » R (BHI44E) o

4.F.A Lowenheim, * Modern Electroplating” ,The Electrochemical
Society ,Inc., princeton,N.J. (1974) o

SHERE " THRBALEELE Hr HEBEWET > AK (FR3£)

6.A.K.Graham, “Electroplating Engineering Handbook” ,Jenkintown,Pa
(1975) o

TEEE > CKRRBAEHELE”  EEEE - A1 (1990) o

8.G.A.DiBar, " HEKNEHEREEEN L AFTHNES ( TREABNERE)

"o REBESE 4RHASEE &HIb o pps-60 (1994) o
O EHME "ESHEXEEBE REILEMIEMR > &1k (1994) -

10.T.E. Such® “An Alternative to Pollution-Electroytic Recocery of
Metals from Rinse Waters using the Fluidised Bed Principle” ,
“Transactions of Metal Finisher’s Association of India” ,Vol. I No.
I Jan-Mar, (1992) o

11.P.R.Kellner, “Case studies of Economic Waste Minimisation Systems
in Printed Circuit Board & Copper Foil Manufacturing Processes” Pr-
oceedings of the Intrnational Conference on Industrial Waste Minim-
ization '92 ,pp315-318 (1992) o

12. R  SREE  “EEREAREZEREY " c FZERFEATIRANG
AOCHE 0 47-56H (1990) o

55




13.

14.

15.

16.

D.Tomlinson, " Practical Methods for the Control of Industrial Poll-
ution and Recycling of Waste Materials ” » LEEFRIEH KEEKEWKE
SBUERFEWREE  £EHL (1990) -

D.P.Duffy etc, A Survery of Metal Finishing Wastewater Treatment
Costs” ,Plating and Surface Finishing, Vol-74,N0.4, pp30-34, (April
1987) o

C.L.Loez-Cacicedo, ~ The etectrolytic recovery of metals from dilute
effluent streams” ,I.Separ,Proc.Technol.,2(1)34-39 (1981) o
M.R.Hillis , " Treatment of Cyanide Wastes by Electolysis” ,Trans,
Inst.Met,Finish, Vol.53,pp65-73, (1975) »

56






