Technology for Converting Waste Fluid of Copper Chloride into
Products at Printed Circuit Board Manufacturing Factory in Vietham
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Abstract

Although Vietnam is taking measures for handling industrial wastes, the required infrastructure such as proper
systems for subcontracting out the treatment of industrial waste fluids or waste liquids containing heavy metals is
incomplete, unlike in developed countries such as Japan. In Fujitsu's factory in Vietnam (Fujitsu Computer Products of
Vietnam, Inc. [FCV]) which manufactures printed circuit boards, it was therefore very important to treat all waste fluids
generated from manufacturing processes within the factory.

In particular, waste fluids of copper chloride generated from the copper etching process contain high concentrations of
copper and are strongly acidic, so the removal of heavy metals and neutralization treatment are necessary. However,
large amounts of sludge are produced by this general treatment method, so Fujitsu may face difficulties in expanding its
business in Vietnam due to the lack of final waste disposal facilities.

Fujitsu therefore focused on reducing the high concentration of copper in the waste fluid, by developing a technique of
converting the waste fluid of copper chloride into copper oxide, which has a high value as a raw material for copper
products instead of sludge.

Go

218

gooOoooooooooon

goooooooooooooo
oo
goooooooooooooo
gooboooooooooooa
goooooooooooooo
oooOooooooo

gooOoooooooooon

goooooooooooooo
oo
goooooooooooooo
gooboooooooooooa
goooooooooooooo
oooooooo

obooooooooooboo

OboOoOoooooOoooooo
0o
OboOoOoooooOoooooo
000000000000000
OboOoOoooooOoooooo
ooboooooao

FUJITSU.52, 3, p.218-224 (05,2001)



ooooood

gboboooboooooooboboobooboobooobooog
gboooboogooboobooboobooboobooboooobooo
gboooboooboooboooboobooboooboog
gboboooboooooooboboobooboobooobooog
gboooboogooboobooboobooboobooboooobooo
gboooboooboooboooboobooboooboog
gboboooboooooooboboobooboobooobooog
gboooooboooobooon
gbboobobooooboboooboboobobooo
goo
gbboobobooobbooobboobobooo
goo
gbboobobooobbooobboobobooo
goo
gbooobooobooobooobooobog
gboboooboooooooboboobooboobooobooog
gboboooboooooooboboobooboobooobooog
gboooboooboooboooboobooboooboog
gboboooboooooooboboobooboobooobooog
gboboooboooooooboboobooboobooobooog
gboooboooboooboooboobooboooboog
goo
gboboooboooooooboboobooboobooobooog
gboooboooboooboooboobooboooboog
gboooooboooooobooboobooboobooooog

0-1000000000000000

goboobdoboobobooboboboboooooba
gooooono

goboobdoboobobooboboboboooooba
00000 0FCVO Fujitsu Computer Products of

Vietham, INC.OOOODODOOOOOOODOOOOO

gbooooboobooooobooboobooboobooooog
gbooooboobooooobooboobooboobooooog
gboooboooboooboooboobooboooboog
gboooooooooooan

FCvOOOOoOoooOooooo

e 1000 DOOODOODODOO
orFrCcvOOOOO0OO0OOooooOoDObObOOO-10D-20
gboooboooboooboooboobooboooboog
gboboooboooooobooboobooboobooooog
gboboooboooooobooboobooboobooooog
gboooboooboooboooboobooboooboog
gboooooooooooan

0ig ocogooboooobooooaoo

gboooboo-1oobooboooboobooboboog
gbooooboogoooobobooboobooboooog
gbooooboogoooobobooboobooboooog
gboooboooboooboooboobooboooboog
gbooooboogoooobobooboobooboooog
gboboooboobooooooboboobooboobo

020 rCVOOODOOO

gbooooboogoobooooboobooboobooboooog
gbooooboogoobooooboobooboobooboooog

oooo
o e S ooooon 0-2000000000000000000
000000 | 880 |00ODO0OOOOO (000000000
oo D 25»v000 nooooooo ooo ooo oooo
ooooo 10 |oooooo GEEEEEEEE FCv oooooo
h25yv000 U25yv000 ooog 40 000 0o
oooo 10 00000000 |0oooooooo Icoog 50 |800 ooo
oooo h 52000 ooooooo 20 |0O0O 0o
oooo 20 |0oOooOoo oooo oo 10 00080800 oooo
oooo ND27yv000 nooo oooooo 0 |0oo oooo
ooo 10 |0ooooo oooo ooooooon
oooo ND27yv000 hz27y20000000 ooooo 10 |08o oo
0ooooo 10 |[0ooooooo |oooo ooooooo 40 |000 ogoo
oooo Dx7yy000 D27yy0000000 gogooog 10 oo oooo
Joo0DO0O0| 10 (00000000 oooo googoodo g googoogoo ooo
ooooo 0 27yv000 h»x7»,y0000000 oo 10 [oooo oooo
0ooooO | 10 |ooooooo oooo ooo 130 |[0ooooooog ]
nooo ooooooo 180 |00O0O0OO0O0O0 (0000000
ooooo 10 |0O0oo oooo oooo
oo Hooo iEEGREEREE 30 (000000000 |000/00000
ooo 10 |00o0O0oO0o00O |oooo AEEGEEE 10 |0oooooo oooo
oooo N000000000p000000000 00000000 | 220 |0OOO oooo
oooo 20 |00OO0OO0OO0OO |ooOo 0oooooo ooooo
oooo h#x5yv000 h»x7»,y0000000 ooooo 220 (00000 ooo

FUJITSU.52, 3, (05,2001)

219



gboboooboooooooboboobooboobooobooog
gboooboooboooboooboobooboooboog
oo

O30 oooooooooooog
gboooboo-200b00boooobooobooboog
gbooooboobogogooobobooboobooboooog
gbooooboobogogooobobooboobooboooog
gboooboooboooboooboobooboooboog
gbooooboobogogooobobooboobooboooog
gbooooboobogogooobobooboobooboooog
gooooogoo

040 rFCVODODOOOO
gboooobooooboooboobooboobooboooog
gboooboooboooboooboobooboooboog
gboooobooooboooboobooboobooboooog
gboooobooooboooboobooboobooboooog
gboooboooboooboooboobooboooboog
gbobooobobooooooboobooboobooboooog
gboooobooooboooboobooboobooboooog
gooooogoo

e 00 OOOOOOOODOODO
gboooobooooboooboobooboobooboooog
gboooboooboooboooboobooboooboog
gboboobooooobooobobooboobooboo
0ig ooobogoooboooobod
gbooobooboooboooboobooboooboog

ooooo

gboboooooooboooboobooboboobo oo ooo

gbogoobooooboooboboobooboobooooboo
gboooboooboooboooboobooboooboog
gbooooboooooooboboobooboobooooog
gboooooooooooboo

020 Dooooooooooo
gbooooobooooooboobooboobooboooog
gbooooobooooooboobooboobooboooog
goooboooboooboooboobooboooog

goooobooboooobooboobooboobooboooobooo

oooboOoooooboooooo

e 00O OOOOOODOODO

gboboooboooooooboboobooboobooobooog
gboooboooboooboooboobooboooboog
gboboooboooooooboboobooboobooobooog
gboboooboooooooboboobooboobooobooog

220

gboooobooooboooboboobooboobooobooboo
gboooboooboooboooboobooboooboog
gbooooboooooboooboobooboobooo

e 10O DOOODOOO
gboooboooboooboooboobooboooboog
gboooobooooboooboboobooboobooobooboo
gboooobooooboooboboobooboobooobooboo
gboooboooboooboooboobooboooboog
gboooobooooboooboboobooboobooobooboo
gboooobooooboooboboobooboobooobooboo
gboooboooboooboooboobooboooboog
gboooobooooboooboboobooboobooobooboo
gboooobooooboooboboobooboobooobooboo
0o0o0oo00o0ooooooooofly

e 000 0OOODOOODOODOODOODOOO

gbooooboooobooboobobooboobooboooobooo

gboooboooboooboooboobooboooboog
gboboooooooooboobooboobooboooobog
gboboooboooooobooboobooboobooooog
gboooboooboooboooboobooboooboog
gboboogooooboooboobooboobooboooo

oooooooooooogd

e I00O0OOOOOOODOODOO
goooOoOoOoOooOoooopooocouwcL,oooooo
gboooboooboooboooboobooboooboog
gboooobooooooboobooboobooboooog
goooooooboobooobgoooboooboooboo
gooooooon

gbobooooooobooboboboboobo-1agoobooooboo

ooO0o0CaOH) 0O0O0ODODOOOOOOODOOO
gboooboooboooboooboobooboooboog
gboboooboooooobooboobooboobooooog
ooo0oOoOoooooooooOocu©oH),000OOoOoO
gboooboooboooboooboobooboooboog
gboboooboooooobooboobooboobooooog
goboooooboobooobobooobooobbogao
gboobooboooogobgryogsomooooonog
goooobooboooooboboobooboobooooog

gbooooboogoobooboooobooboobooboooobooo

gboloooooooooOo0oOooOoOooOoO0oOoOObOOOoOoOOobOo
goooo0oooOooo0ooOooooOoooooOoooooo
goooooooooooooooo

FUJITSU.52, 3, (05,2001)



=)0 )0 (35 )

HER MR- FHREEH

P <:| (x| Cj [ mase |
KB )
(@ cnm) CRRERIAHK)

[E2 RG]
-CuCl, + Ca(OH), — Cu(OH), | + CaCl,
(KE&{EER)

0-10000000Db00oog
Fig.1-Flow chart of general copper chloride treatment.
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Fig.2-Flow chart of copper oxide conversion treatment.
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Fig.3-Equipment of copper oxide treatment of FCV.
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Fig.4-Reactor of treatment copper oxide.
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Fig.5-Process of collecting copper oxide.
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Fig.6-Refining process of copper oxide.
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Fig.7-Picture tube (Ferrite in the center of photo).
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Fig.8-Copper oxide.

gooobooooooboooboobooboooboog
gbobooobobooobooobobooboobooboooog
gono
gooobooooooboooboobooboooboog
gboboooboooooooboboobooboobo
gooobooooooboooboobooboooboog
goooooooooOoOoOooo-83moooooood
gbobooobooooooboboobooboobo

020 DOoO0oOoooooooooOooooooo
goooobooo-sc0ooooooooooboboooo
gbbooobooboboooboobooboobooooboo
orFrCcvOOOoOOOODOObOODOOOOObOODOO
gooobooooooboooboobooboooboog
gboboooboboooboboobobooboobooboooog
gooobooooooboooboobooboooboog
gooobooooooboooboobooboooboog
gboboooboboooboboobobooboobooboooog
gbobobOobrCcVOOODOOODOODOODODO
gooobooooooboooboobooboooog
gbobooboboooboboooboobooboobooboooog
gooobooooooboobooobo

ooooooooobooboobooo

e 10O DOOODOOO
goooOoboobogoleuoorCcvOOonoonooO
ggoooboboooooooooooob-ebbogng
gozooo000000DOO199900000O0OMO2001
g00d250000000000000A0

FUJITSU.52, 3, (05,2001)

19994

20005 20014

() 1999F DEEEZ100%ELT=,

O-90FCVOOODOOOOOODO
Fig.9-Changing production of copper oxide.
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