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Descrlptlon BACKGROUND OF THE | NVENTION (a) Field of the Invention™he
present invention relates to a process and an apparatus for treating copper
chl oride etching waste |iquor which has been discharged-from-copper
chlori de etching apparat uses enpl oyed, for exdnpl eREPRAGEBISHERGSpri nf6d
wiring boards. (b) Description of the Rel ated |l Detmintihe : priodudt.i orpagdd . 24....
printed wiring boards, circuits are generally |Mh@&uby; usi ng an‘ﬁtchnqgiuﬁam
met hod, wherein the cop- per foil on copper-cligglDran:nates or tHe. Gogmed&m
| ayer of electroless copper plated boards ks effhec:wtth:an etehantagdd..x.....
aqueous iron chloride or copper chloride sol uiippie @pdpgeehie. the parts
unnecessary for the circuits. During the etchi'ng—trmorder—toprevent—ihe
deterioration of etching capacity due to the dissolution of copper, the

ctohant i's,eORABEALSd AR 4k AILHSLCROROTREUTIR! BRI AZOA PR B TCHING

addi tion ot de WhHi'Ch™ generat €s 1 ncr enment -

di schar ged frogkgpgrégg% aratuses as an etching waste Ilquor The et ching
waste |iquor Lﬂﬂgeneral |y by the etchant nakerkis eetmaeémduﬁmdeaal
wast e di sposal or treatnent trade, where it is regenerate

vari ous net hods. However, the recent increase in the volu quor

Is a serious problemsince it worsens the transport dif-

BACKGROUND OF THE INVENTION

ol

{a) Field of the Invention
The present invention relates to a process and an
apparatus for treating the copper chloride etching waste
10 iiquor which has been discharged from copper chloride
etching apparatuses employed, for example, in the process

of producing printed wiring boards.

(b) Description of the Related Art

15 In the production of printed wiring bdards.
circuits are generally made by using an etching method,
wherein the copper foil on copper-clad laminates or the
copper layer of electroless copper plated boards is etched
with an etchant of aqueous iron chloride or copper chloride

20 solﬁtion to dissolve the parts unnecessary for the
circuits. During the etching, in order to prevent the
deterioration of etching capacity due to the dissolution of
copper, the etchant is regenerated and is adjusted to a
uniform concentration by addition of desired agents, which

25 generates increment liquid to be discharged from etching



ficulties and pushes the regeneration capacity to the limts thereby
causing a surge in the regeneration and treatnent costs. It therefore, is
ne | onger possible to depute treatnent and regeneration to outsiders and
there is an increasing demand for the techniques that enables the nost
desirable solution, nanmely conpleting the treatnent or regeneration at the
sources of the etchlng waste |liquor at a | ow cost Known WEggﬁaqugﬁﬁgghaﬁ

treating or regenerating etching waste |iquor include sub on
chloride etching waste |iquor and el ectroRkytic treatnent |de

etching waste |iquor, which is disclosed in Japanese Pate
Kokai Koho (Lai d-open) No. 02-254188. The substitution of iron chlorlde
etching waste liquor, which is a mxed solution of iron chloride and copper

chloride,;is appethetstasess aintécchengeray t@f 1iii@dband TOPLSEchPng waste
i oni zation, wherein steel is added into an etching waste |iquor to deposi t

copper on thelshaek, ilsNeiched O6di BEnarkl 25 by Ahes ¥t et Chardrs THE the
nmet hod, however, provides iron chlo- ride etchant in a |arge anount

exceedi ng demppgusard aiherd £ll &1 BHobEONOEORRY ERFRON 408, WHULH i§ B
itself an inpor- twit netal resource, is difficult to separate into its

each ingredi eptgeBErbhir ElAct¥Lbytea byeahmRblOmeaPRRRY, chl oride etching
waste |iquor disclosed in the Japanese Patent Appllcatlon Kokai Koho

(1 aid-open) No. 02-25418B,wSAPPerthe dERESIt 84 cRalie atipdeyadde | $1quor
recovered as netal copper. The proc- ess, however, requires an

envi ronment al , FEgREEE ol & it {-]aelaﬁseeﬁeecwleemﬁ%h |
S|nultaneously at the ano e. Fur t he peeling “and co ectlon of the
el ectrodeposi {24 cEBRYi ffg MR A NG EBEHLEE LRAUII'ELHaTBNE NSy egeneration
capacity reach to limit, thereby causing a surge in the
regeneration and treatment costs. It. therefore, is nc
10 longer possible to depute the treatment and regeneration to
the outside makers or the like, and there is an increasing
demand for the techniques that enables the most desirable
solution, namely the techniques for completing the
treatment or regeneration at the sources of the etching
15 waste liquor at a low cost. Known techniques for treating
or regenerating the etching waste liquor include
substitution of iron chloride etching waste liquor and
electrolytic treatment of copper chloride etching waste
liquor, which is disclosed in Japanese Patent Application
20 Kokai Koho (Laid-open) No. 02-254188.

The substitution of iron chloride etching waste
liquor, which is a mixed solution of iron chloride and
copper chloride, is a method based on the tendency of iron
and copper to.ionization, wherein steel is added into an

25 etching waste liquor'to deposit copper on the steel,



and thee ‘aut omation of these procedures needs expensive equi pnent. There is
anot her problemin that even the el ec- trodeposited copper of high purity
contains trace ingredients of the etching waste liquor, so that the reuse
thereof also requires costly purification. Furthernore, although the
electrolytic treatnent is advantageous in that the regentiicthed Hhs Kpen Ridptced
resulting fromthe renoval of copper is reusable as an et

el ectrol ysis consunmes nmuch electricity, and this method [ L to
snoothly link to the control and regenerakion of etchant used i'n

etching apparatuses. As a nethod of treating iron-steel acid wash waste

| i quor, a process for obtain powdery iron oxides and aqueous hydrochloric
acid solution by roasting an aqueous iron chloride waste is disclosed in
lron and Steel 7 I 4, , u is sla i Ch N, I
met hod of§tre§ Fggb?rgﬁyé & %%6?%g§gs%¥8 S?QE%§PFﬁigﬁ?ﬁﬁﬁﬁhasﬁ?ﬁg“n%ﬁgxs'

Jap- anese Pa %ngﬁcﬁg%i@%‘k}io%ié(? b Kgﬂfﬁgkﬁied'e%%?%#ti’\gq 333&?53)?\5%5 %ga%WRY

OF THE | NVENT | ect e prése rnvent

roce and a ratus, for effjiche ttceati.ng._caq r chloride etchin
\a/?s:]esfi quor, Qé?%?&%&ﬁﬁ?&fnﬁ@#r?éﬁ& "ngf L}I r‘f‘gltcg’%l%d Is.© :oopse‘_r"]c(ﬁllt}:br ?de
etchant is an o] on, conf ail ni cupric chloride as a.min. .
conponent . Thggggﬁhgg §$1§ﬁ%ﬁ¥H§ %%pb%?ggféﬁgcgﬁﬁéﬁ ERISSRIEE et'chdit € s a
chem cal gethoduher 8L SPRAL: | €1 818500 VGE 300 URIRLE JP i Pur o

reacti on Yornura
in separating each ingredient.

By the electrolytic treatment of copper chloride
etching waste liquor disclosed in the Japanese Patent

Application Kokai Koho {(laid-open) Nc. 02-254

88, copper 1is

10 deposited -on the cathode and is recovered as metal copper.
The process, however, requires an environmental measure to
counter the gaseous chlorine which generates simultaneously
at the anode. Further, the peeling and collection of the
electrodeposited copper from the cathode requires many

135 hands, and the automation of these procedures needs
expensive equipment. There is another problem in that even
the electrodeposited copper of high purity contains trace
ingredients of the etching waste liquor, so that the reuse
thereof also requires costly purification. Furthermore,

20 althoﬁgh the electrolytic treatment is advantageous in that
the regenerated liquid resulting from the removal of copper
is reusable as an etchant, the electrolysis consumes much
electricity, and this method may be difficult to smoothly
link to the control andlregeneration of etchant used in

‘actual etching apparatuses.

to
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Etching [err] The cuprous chloride resulting fromthe dissolution of copper
slows down the rate of etching. Therefore, hydrochlo- ric acid and hydrogen
peroxi de are added to the etchant to regenerate and control the cuprous
chloride to a | ow con- 2- centration. The regeneration is expressed by
the following reaction fornula (2). Regeneration [err] (2)
That is, etching of one nole of copper causes one nble excess cupric

chl oride and two nol es excess water, and the increnment |iquor due to the
excess products is discharged from etchinff apparatuses Since etching
apparatuses are operated with the etchant kept to a constant concentration,
the increment |iquor is generally allowed to overflow the etchant
circulating tanks installed under the etchlng appar at uses.

1 As a method of treating iron-steel acid wash
waste liquor, a process for obtain powdery iron oxides and
agueous hydrochloric acid solution by roasting &n aqueous

ron chloride waste 1is disclosed in Iron and Steel, No. 70,

Vol. 14, 1984, Tasuo 0Obi, Takehiko Ohkubo, "Novel method of

(#]]

treating iron-steel acidé wash waste by fluidizzd roasting”
and Japanese Patent Aprlication Kokal Koho (Laif-open! No.

83-315519.

SUMMARY OF THE INVENTION

The object of the present invention is to provide
a process and an apparatus for efficiently treating copper
13 chloride etching waste liquor, and recovering industrially
useful materials.
Copper chloride etchant is an aqueous solution
containing cupric cﬂloride as a main component. The method
of etching copper with copper chloride etchant is a

20 chemical method wherein copper is dissolved and removed

following the reaction formula (1).

Etching i This Sheet Has Been Re

laced
u + cucla ~ 2001 I T




Herein, 'copper chloride etching waste |iquor"” neans the waste |iquor

di scharged fromthe above-nenti oned cop- per chloride etching for etching
copper, and is an aqueous sol ution containing cupric chloride, hydrochloric
acid, cuprous chloride and small anounts of other inpurities. The copper

chl oride etching waste |iquor generally contains 20 to 307°% by wei ght of
cupric chloride. 3 to 5 %y weight of hydrochloric aci dpang.Quds 82 Repiced PY
wei ght ocuprous chlo- ride. That is, the waste liquor is { of
copper and chlorine, which may be regenerated into vari OQEIEE}) i’

and into hydrochloric acid for the above-nentioned regen .
respectively. The inventors studied nethods for treating the copper

chl oride etching waste |iquor and found that cupric oxide and hydrochloric

acid are obtainabl e by gﬁggﬁéggwﬁgg($§$§§§%%gkgghggiﬁ p@%%% wast e i quor to

a hi gh-tehperature atno roasting. Onthe basis of
vent i on 5 BeealBRaPRe in eRER e S bbbl ERRC ERpi BH OB OFs PG ORE mal

and al S0 on URRSTELhPRs O9dematn thoerd nbm 200; PEHF GRBhr BepbatB¥ Bd /i Thed
oused | ndustTAFRy COTRECpPISURE Bt | KSR TORE BEovERs CaRRFatedhs rDEOE
pr ocess 1o ceBhphbdEopBer ot b apner BHPh | abhe: ERRFTATIPR. it

gag’h t Epﬂfg}%iﬁaﬁs‘ﬁ“ % o 2o 1 0PiEoeEesF R rhPpRlanBdence of oxygen

ials

Regeneration

2CuCl + 2HCY! + Hz20=2 — 2CuCl=z + 2E=20 (

1o

That is, etching of one mol of copper causes one
mol excess cupric chloride and two moles excess water, anc
the increment liquor due to the excess products is
discharged from etching apparatuses. Since etching

15 apparatuses are operated with the etchant kept to a
constant concentration, the increment liquor is generally
allowed to overflow_ the etchant circulating tanks installed
under the etching apparatuses.

Herein, "copper chloride etching waste liquor”

20 means the waste liquor discharged from the above-mentioned
copper chloride etching for etching copper, and is an
aqueous solution containing cupric chloride, hydrochloric
acid, cuprous chloride and small amounts of other
impurities. The copper chloride etching waste liquor

generally contains 20 to 30 % by weight of cupric chloride,

(]
9]



cylindrical shaft roasting furnace by introducing a hot conbustion gas
resulting fromconbustion of air and fuel into a bottom portion of said
farnace froma blast furnace connected to the bottom portion, to generate
cupric oxide and hydrogen chloride, separating said cupric -oxide and said
hydrogen chloride, collecting the separated cupric oxi |s- solvin the
separ at ed hydrogen chloride into water to form hydrochl sS ee a“
col l ecting said hydrochloric acid. The present invention

apparatus for treating copper chloride etcglng waste |iq

ated in a process for etching copper with a copper chlorlde etchant
conprising: (a) a roasting furnace for exposing said copper chloride
etching waste |iquor, which has been concentrated in a concentrating tower,
to an atnosphere_of _a,high t erat from 430 JNZO rJG in
t he presente of oRy? @ehg F@ﬁ hers $$§f§§ﬁﬁea§n§ Eﬁ% f%?é:i s by
cont ai ni ng hydrogen chl,oride and v cl.gnesg. for separatl and

col l ecting sai §¢ capr|8lo£%8£%%%nﬁ ?Eﬂ%é H?Q? res Pea ¥&5o1Si &d%; r*¥ of
cooling renainin pric oxide and Sal*ﬂ%ﬁs H%xture mh ch have ?een
r r&

ener-

di schar ged froﬁrgﬁe FEyeMofRé £o & e P86t 8 %G@ [&rrPE (d) an
el ectrostatic FreC|E|tator far electrlcatég par %Lln% and eollﬁpting sai d
remai ni ng cupr f 8868 “FPO&PéQ(Y%ﬁﬁ;Hﬁ)& (@ g7¢ néeﬁ¥tarp tomet for
concent at i ng 3i.d copRer Q1] 45,2t &L N, Y9 ek F8RE Y Y9 G ¢

copper chl ®-

uses, respectively.
The inventors made study on the methods for
treating the copper chloride etching waste liguor and found

that that cupric oxide and hydrochloric acid zre obtainable

o

10 by exposing the copper chloride .etching waste liquor to a
high-temperature atmosphere by, for example, roasting. On
the basis of the finding, they completed the present
invention.

That is, the present invention 1is based on the

i5 inventors' novel conception of using thermal decomposition
reactions for treating copper chloride etching waste liquor
and also on the results of their experiments, from which it
was confirmed that cupric oxide and hydrochloric acid could
actually be obtained and be reused industrially.

20 | The present invention provides a process for
treating copper chloride etching waste liquor which
generates in a process for etching copper with a copper
chloride etchant, comprising: exposing said copper chloride
etching waste liquor to an atmosphere of a high temperature

25 ranging from 450 to 1,200 °C in the presence of oxygen to



ride etching waste liquor into contact wwth said gas m xture whi ch has been
di scharged fromsaid electrostatic pre- cipitator, (f) a hydrochloric acid
eollecting tower for bringing water into contact with said gas m xture

whi ch has been dis- charged fromthe concentrating tower after the contact
wi th said copper chloride etching waste liquor, to dissolve said hydrogen
chloride contained in said gas m xture into said materugqﬂ 4

resulting hydrochloric acid, and (g) a gas cleaning to ﬂaSqq%lmh@ai-awdan
exhaust gas which has been discharged from said hydrochlﬂu tﬂlm;“ﬁm E

| ecting tower and contains renaining hydrogen chlori de, I g
sai d exhaust gas with an aqueous al kali solution. BRI EF DESCRI PTI ON OF THE
DRAWNG Fig. 1 is a flowdiagramillustrating an enbodi nent of the process
of the present invention and the uses of,pge cupri ¢ oxi,de and hydrochl oric
aci d whi ch ar 8°B6F F&bt EFPOY G RE T ORRE BY Fﬁgegré RE49RretSPET2HRE 2 is
a graph showi ng,the rel.ationship between the tenperatures in a roasting
furnace and tﬁgl%eFBBEﬁ§g8§%%%(ﬁﬂéﬁ%ﬁ%ﬁl%? H@gﬁ'hﬁg&QFé4£ujQQhﬁQQ~b&$de
in the resulting copper canpounds. Fig, 3 is a flow diagramillustrating an
enbodi nent of“?ge 588c§s§aoﬁqﬂﬂéﬁw%%€%?‘iﬂ%éﬁ?#&nnghdﬂﬁ1%ﬁﬂﬁiﬁqﬁﬁn of the

apparatus of the present _invention. ) ) .
ny¥drogen chloride into water to form hydrochloric acid, andé

collecting said hydrochlcoric acid.

m

The present invention also provides an apparatﬁs
for treeting copper chicride etching waste ligquor which
generates in a process Zor etching copper with a copper
chloride etchant, comprising:

10 ..{a) a roasting fTurnace for exposing said copper

-~

hloride etching waste liguor, which has been concentrated
in a concentrating tower, to an atmosphere of a high
temperature ranging from 450 to 1,200 °C, in the presence
of oxXygen, to generate cupric oxide and a gas mixture
15 containing hydrogen chloride and vapor,
(b) a cyclone for separating and collecting said
cupric oxide ffom said gas mixture,
(¢} a cooling tower for cooling remaining cupric
oxide and said gas mixture which have been discharged from
20  the c&clone to a temperature of 400 to 500 °C,
(d) an electrostatic precipitator for
electrically separating and collecting said remaining

cupric oxide from said gas mixture,

(e} a concentrating tower for concentrating

(]
[¢])

saié copper chloride etching waste ligquor by bringing said



-3- DESCRI PTI ON OF THE PREFERRED EMBODI MENT Fig. 1 shows an enbodi nent of
"the process of the present invention applied to the treatnent of a copper
chl oride etching waste |iquor which has been discharged froma copper L
chloride etching apparatus used in the devel opi ng-etch- i'ng-peeling stage
of a circuit-making process in the production of printed 1ugsnagﬁhaakdk lmmd
wherein the copper chloride etching waste liquor is therm

according to the process of the present invention to collei

and hydrochloric acid. The collected cuprig oxide can be r

regenerating copper chloride etchant. On the other hand, the collected
cupric oxide can be dissolved into aqueous sulfuric acid solution by using
a dissolution reactor to use as a material for the production of copper

foil in a procgssp,&f é’iﬁpéiklﬁdégel@bh'lr%W&été‘glPQ@éﬁsiﬁtoa%o%‘ra%@ oicNi i ¢
copper source for the copper sulfate bath for chenical copper plating or

copper e'eCt“%%é“d{%kuF@ewﬁHEh'ﬁd@“ﬂgédxﬁhé%ﬁéLQ@aufﬁgma§a§d00pper
material, for ®Xa for the production of copper paste or superconductor

or powder netaéfaééu&gtgylcf953@4@qm5%0gnX|ng it with other materials,
follomed by various processings and forning.

(f) a hydrochloric acid ccllecting tower for

bringing water into contact with said gas mixture which has

m

been discharged from the concentrating tower after the
contact with said copper chloride etching waste liquor, to
Cissolve said hydrogen chloride contazined in said gas
mixture into said water and to collsct resulting

10 hydrochloric acid, and ,

(g) a gas cleaning tower for cleaning an exhaust
gas which has been discharged from szid hydrochloric acid
collecting tower and contains remaining hydrogen chloride,
by neutralizing said exhaust gas with an aqueous alkali

15 solution.

BRIEF DESCRIPTION OF THE DRAWING

20 ' Fig. 1 is a flow diagram illustrating an
embodiment of the process of the present invention and the
uses of the cupric oxide and hydrochloric acid which are
collected by the process of the present invention.

Fig. 2 is a graph showing the relationship

25 between the temperatures in a roasting furnace and the
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According to the present invention, a copper chloride etching waste |iquor
Is first exposed to a high-tenperature atnosphere, to generate cupric oxide
and hydrogen chloride. The generation of cupric oxide and_ hydrogen €hloride
I's presuned to be expressed by the following reaétion formula (3). [err]
(3) Fig. 2 shows the rel ationship between the tenpekiashsetdis Bagh BSHa58 St i ng
furnace, where a copper chloride etching waste |iqu E} 0 a
conmbusti on gas of kerosene and the percentages of c di hydrat e
and cupric oxide in the product copper cogpounds. Fromthe results of the
I nventors' experinments, as shown in Fig. the gener- ation of cupric oxide
begi ns at about 400 [err]C, and alnost all cupric chloride is
oxi dat i on-deconposed into cupric oxide at a tenperature in the roasting
furnace of about 550 C . According to the present nvention, therefore,. a
copper chlio- ﬂ@ﬁ?%ﬂ?ﬁﬁ?ﬁ]QMS?%PFEHUGP1P§HQQMEﬂﬁyqqﬁQFcﬁ%@aﬁ?pﬁﬁ?ho§lde
hi gh-tenperature atnosphere at a tenperature of 450 to 1,200 [err]C
preferably 5080 Fheorqst¥}ine ACBPEfefPBRMRdHd of exposing a copper
chloride etching waste |liquor_to a high-teqperaturq at nosphere is to
sprinide or spray the cdpb®r hiéradé QﬁbﬁhﬂfRﬁﬂn%?ﬁq%ﬁﬁﬁt%ﬁﬁoa%
hi gh-tenperature atnosphere. It is desirable to previous|y concentrate the
copper chl ori ¢@bodMe: RSt B¢ BEiBFeES 9§n§hﬁxﬁ%ﬁ§§4Fcﬁ%@?nFBo?nﬁPévénthe
production efficiency of cupric oxide and hydrqgen chl ori de. .

5 embodiment of the apparatus of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

10 -,Fig. 1 shows an embodiment of the process of the
present invention applieé to the treatment of a copper
chloride etching waste liquor which has been discharged
from a copper chloride etching apparatus used in the
developing-etching-peeling stage of a circuit-making

15 process in the production of printed wiring boards, wherein
the copper chloride etching waste liquor is thermally
decomposed according to the process of the present
invention to collect cupric oxide and hydrochloric acid.
The collécted cupric oxide can be reused for regenerating

20 coppef chloride etchant. On the other hand, the collected
cupric oxide can be dissolved into aqueous sulfuric acid
solution by using a dissolution reactor to use as a
material for the production of copper foil in a process of

Producing printed wiring boards or as a replenishing copper

1o
]}

source for the copper sulfate bath for chemical copper
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Hydrogen chloride, which is the other product shown in the formula (3), is
dissolved in water to collect it as hydro- chloric acid. Fig. 3 is a flow
diagramillustrating an enbodi nent of the process of the present invention
and an enbodi nent of the apparatus of the present invention which is
suitable for the process enbodinment. First a fixed anouBiShefHa BeaRegaiiced

r

chloride etching waste liquor 1 which has been di schargﬁmu mml Iler
W th
rred tenperature

chl oride etching apparatus is fed to and is concentrate
a high-tenperature gas in a concentrating qtpwer 2. A pre
of the high- tenperature gas ranges from400 to 500 [err]C. The

hi gh-tenperature gas used as the heat source for the concentration is a gas
m xture 3 which has resulted by the renoval of powdery cupric oxide 11 from
t he hot deconpasiti o) a r in o) agyk gst i
furnace 5~ Tm%{%ﬂ?§gké#n%#%%%gi%l%#§£§ﬁ%§§f¥#ﬂcwfhe %@%i?ggg%égge ?%huor
1 evaporates the di , . coun re t of .t m Xt ur Wi th
t he copper chlbaé‘rslodgbeetlgz‘fﬁgnga:/s\vagt é%%, tqéﬁor altcé)z[;in%ft hluért ea[\g\gg?'e T?gugrh%l is

concentrat ed. e gas Ji <pr odols Yaedd ofr L, AULRDRE. £ - ebf epLig use of

energy. The cdricen coppe hi ng- wa rquor 47 1s then

di sch df g f t ' , LSwied ,ad d
of - Tor “oxar niEE 5 1otk Bhnp?Pb FREMIA Gt TIf nbeer B rREnr Scapt ek 1B Y.
fur nace et enpertih ¥k Syl mrds S 40 GRA8™ 00 et

and it is more pr efer ablfcégrﬁgﬂ%r q:lC UL.?I% tpeinéjgéﬂ u{r?vention, | & copper K

chloride etching waste liquor is first exposed to a high-

temperature atmosphere, to generate cupric oxide and
hvérogen chloride. The generation of cupric oxide and
10 hvdrogen chloride is presumed ta be expressed by the

following reaction formula (3).

0=

CuClz + H20 — Cu0 + 2HC1 (3)

Fig. 2 shows the relationship between the
temperatures in a roasting furnace, where a copper chloride
etching waste liquor is exposed to a combustion gas of
kerosine, and the percentages of cupric chloride dihydrate

20 and cﬁpric oxide in the product copper cbmpounds. From the
results of the inventors' experiments, as shown in Fig. 2,
the generation of cupric oxide begins at about 400 °C, and
almost all cupric chloride is oxidation-decomposed into

cupric oxide at a temperature in the roasting furnace of

to
[31]

about 550 °C . According to the present invention,



of the fluidized bed 23 in the roasting furnace 5 to 500 to 900 [err]C with
a hot blast. In this enbodinent, the hot blast is a hot conbustion gas 8 of
a fuel 6. such as kerosene or propane gas, which has been generated in a
hot bl ast furnace 7 and is blown into the bottom portion of the roasting
furnace 5. A gas distribution plate 9 uniformalizes the velocity dis-

tribution of the conbustion gas 8 to forma stable fl ujdigedyhasle?Replaced
thereon. In the roasting furnace 5, in or over the flu- q ‘ t he
conbustion gas 8 bl own upwardly through the gas distrbu* EE t| | nmes
Into contact with the droplets of the condéntrated etchi r 4
whi ch are sprinkled through an upper inlet of the roasting furnace 5. and
then the hydrochloric acid and water in the droplets evaporate and,

si mul t aneously copper chlorides are roasted and thermally ‘

oxi dat i onidecoRSsSdPligt B RRRPLr ovhderase Midivgenh #ades i bbquaheisesul ting
fine particles of cupric -4- oxide are discharged together with the
upwar d fl ow of roR&ndedohpostan BxCbr BdGSt agds. ghraRfenafur®pa poesbbaref atthe
roasting furnace 5. Reference nuneral 10 represents the deconposition
product gas diésGeaPEIRTHmANAhetP0asei dg 20% “Chade S engh th Toht ¢ n8O0I e .
particles of cupric oxide 11 and a gas m xture 3 contai ning hydrogen
chloride and vapor. A A preferred method of expcsing a copper chioride

5 etching waste liquor to a high-temperature atmosphere is to

prinkle or spray the copper chloride etching waste ligucr

wn

into a high-temperature atmosphere.

It is desirable to previously concentrate the
copper chloride etching waste liquor to some degree in

10 order to improve the production:efficiency of cupric oxide
and hydrogen chloride.

Hydrogen chloride, which is the other product
shown in the formula (3), is dissolved in water to collect
it as hydrochloric acid.

15 Fig. 3 is a flow diagram illustrating an
embodiment of the process of the present invention and an
embodiment of the apparatus of the present invention which
is suitable for the process embodiment. First a fixed
amount of a copper chloride etching waste liquor 1 which

20 has been discharged from a copper chloride etching
apparatus is fed to and is concentrated by a contact with a
high-temperature gas in a concentrating tower 2. A
preferred temperature of the high-temperature gas ranges

from 400 to 300 °C. The high-temperature gas used as the

to
w

heat source for the concentration is a gas mixture 3 which



part "of the generating cupric oxide grows in the roasting furnace 5 into
=part|cles of 0.5 to 5 mMmin particle size, which formthe fluidized bed 23.
A-part of the particles formng the fluidized bed 23. however, are ground
again into fine par- ticles by the friction due to their coIIrsron wi-t-h
each other and are al so discharged fromthe roasting furnace 5 in com any
with the deconposition product gas. Excess particles fqngs runean

bed 23 drop out of the roasting furnace 5 through a coII ﬁ

| ocat ed hi gher than the gas distribution plate 9. The |n | s of
the roasting furnace, including chose of the gas drstrrb |on p ate t he
sprinkling nozzle and the internal furnace wall, should be corrosion
resistive. Subsequently, the deconposition product gas 10 containing fine
partrcles of cupric oxrde hydrogen chl oride and vapor is fed to a cyclone
12, wher elt he Jdéc diRitst FEOND br 8BEct egayalo afakrevée spi ¢WPrif ook add déschrus
sprraIIy inthe c cIone 12, and nost fine particles of cupric oxide 11 are
col | ected t hr 6dgh ¢QN@m0@ﬁ§tépnt@éQ%HﬂQNEaSJﬂ~1?ﬁn¢rmee@aln|ales of
cupric oxide collected by the cyclone 12 generally are 50 [err] or less in
particle sizelORSEnsARiheesbhae f3rnake femai ThOgrpeer obntahrepariti ciles
of cupric oxide 11 and the gas m xture 3 containing hydro- gen chloride and
vapor are coolcé®@hed L£hkempbiat aftehdngivaste 5o0ayer r] Gwpoahetads by the

el ectrostatic precipitators are operable. After cooling in the cooling

t ower 13, 5t he &SIt ROPRFErourrend gantiedesrdithugas mikkteréi3ard th
collected electrically in an electrostatic precipitator 14, and the gas -

m xture 3 contt&ienioRP H8air ogbar EAroLITES Lagd Wasor ikﬁ&qnilrcﬁmdhEhusloﬁ;

waste liquor 1 is concentrated. The gas mixture 3 is used
for the purpose of effective use of energy.
The concentrated copper chloride etching waste

10 liquor 4 -is then_discharged from the bottom of the
concentrating tower and is fed by the aid of, for example,
a feed pump to the roasting furnace 5. The roasting
furnace 5 as shown in Fig. 3 is a fluidized cylindrical
shaft roasting furnace, which is a preferred example of the

15 roasting furnace. The temperature in the roasting furnace
S 1s preferably 450 to 1,200 *C, and it is mofe preferable
to control the temperature of the fluidized bed 23 in the
roasting furnace 5 to 500 to 900 °C with a hot blast. In
this embodiment, the hot blast is a hot combustion gas 8 of

20 a fuel, such as kerosene or propane gas, which has
generated in a hot blast furnace 7 and is blown into the
bottom portion of the roasting furnace 5. A gas
distribution plate 9 uniformalizes the velocity

distribution of the combustion gas 8 to form a stable

[
(34}

fluidized bed 23 thereon. In the roasting furnace 3, in or



~tower 13 fo the concentrating tower 2. Alnost all of cupric oxide (close to
- 1009% can be collected through the course fromthe roasting in the roasting
furnace 5 to the collection by the electrostatic precipitator 14. The fine
particles of cupric oxide collected by the electrostatic precipitator
are generally 0.5 to 50 [err] in particle size. Tra Slmnlé dEntR h&a o
cupric oxide which have not been collected by the eI
precipitator 14 do not cause any problem since the f acconpany
the gas m xture 3 to the concentrating tower 2, mhere |ne ticles
are dissolved in a fresh copper chloride el@hlng wast e Ilquor 1 and are
then subjected again to roasting in the roasting furnace 5. The gas m xture
3 the heat of which has been taken away in the concentrating tower 2 then
flows into a hydrochloric acid collecting tower 15, where hydrogen chl oride
i s dissol\ved ioveat ehel16ludddalededted t23s ﬁbaroombusmoamg@SlB bArovague-
ous hydrochloric acid solution of a concentration of 18 %or nore can be
obt ai ned in 989FVard¥Er ghooughr hy gaedihgtplbuthaneplanio & kemes into
hydrochl oric acid collecting tower 15 wth the partial pressure of
hydr ogen chl or¢oRtaarf Wikl thed Arapledmust phe téncentaeniedy ertelHing ngaste
hydr ogen chl ori de and non-condensable gas is neutralized in agas clean- ing
tower 19 with higabkaki whaktt iagre Z2prinkhedsthnoagheansuppedirumniedr axff dehe
solution, and is then discharged as a harm ess waste |iquor 21 and a
har m ess eéxhaustagaing2ruBpagei g tared prioersshandydppahabued of aritdr eatd ng
copper chloride etching waste |iquor of the present invention, aque- ous.
hydrochl ori ¢ atddesolint the dmdpdetrs cvegareatanahé, obimudednienus lyer corpage
recovery close to 100 % and the

chlorides are roasted and thermally oxidation-decompcsed

inTo cupric oxide and hydrogen chloride. The resulting
fine particies of cupric oxide are discharged together wizth

10 the upward flow of the decomposition product gas through
the top portion of the roasting furnace 5. Reference
numeral 10 represents the decomposition product gas
discharged from the roasting furnace 5, which contains fine
particles of cupric oxide 11 and a gas mixture 3 containing

15 hydrogen chloride and vapor. A part of the generating
cupric oxide grows in the roasting furnace 5 into particles
of 0.5 to 5 mm in particle size, which form the fluidized
bed 23. A part of the particles forming the fluidized bed
23, however, are ground again into fine particles by the

20 friction due to their collision with each other and are
also discharged from the roasting furnace 5 in company with
the decomposition product gas. Excess particles forming
the fluidized bed 23 drop out of the roasting furnace 5
through a collecting outlet located higher than the gas

distribution plate 9.



resul tant aqueous hydrochloric acid may be reused circularly for the
preparation of etchant, and the cupric oxide nmay be used effectively as a
material for the production of printed wiring boards. The techni que of
exposi ng the copper chloride etching waste liquorto a high-tenperature

at nosphere is not limted to the above-nenti oned technrqmﬁmu@}mﬁpéhkeimxd
fluidized roasting furnace where a waste liquor is sprin

and ot her conmon techni ques, such as the one using gas-liu

plates with a | arge surface area, may al spgbe used. Alth

above-descri bed enbodinent is for the treatnment of the copper chloride
etching waste liquor resulting fromthe etching process in the production
of printed wiring boards, the present invention can also be applied, for

exam plg o the treal mhal ofcdrif apPesr eALQr bderRECHEAG MRS & i oL

whi ch is ‘generated in the production processes of cop- per ad "I'am nat és

by treating tfiecappa eRoshe dradiads ofqceepebuthad bagkaat gaqor on

defective copper clad’| am nates ne particles of cupric oxide

obt ai ned by tdior prRSEAL hB%SHL %@r%éowﬁtQEnBEaHEHScfa' Reipary q@ esdceg

be dis- solved very ea5|fy I n dissolution reagents. An exanple of

effective use, & resuktant pric oxide is the production of copper
clad | am nate ﬁﬁfcﬁf?s a n%terlg# of printed wiring boards. Copper clad

laminate 4 s general |y psagueqddiv A a1l | #8:6Hp8st 2TbRAHERARLY AL 10

containing fine particles of cupric oxide, hydrogen

chioride and vapor is fed to a cyclone 12, where the
decomposition product gas 10 makes a spiral flow and
descends spirally in the cyclone 12, and most fine
10 particles.-of cupric oxide 11 are.collected through the
lower end of the cyclone 12. The fine particles of cupric
oxide collected by the cyclone 12 generally are 50 z m or
less in particle size.
In a cooling tower 13, the remaining part of fine
15 particles of cupric oxide 11 and the gas mixture 3
containing hydrogen chloride and vapor are cooled to a
temperature of 400 to 500 °C at which electrostatic
precipitators are operable.
After cooling in the cooling tower 13, the
20 remaiﬁing part of fine particles of cupric oxide 11 are
collected electrically in an electrostatic precipitator 14,
and the gas mixture 3 containing hydrogen chloride and
vapor is fed from the cooling tower 13 to the concentrating

Tower 2, Almost all of cupric oxide close to 100 % can be

o
(¢}

Collected through the course from the roasting in the



lelectrolytic copper foil forned froma copper sulfate bath, in which the
rcupric oxide obtained by the present invention naybe used as a repl enishing
resource of copper. The cupric oxide can al so be used as-a copper resource
for the cop- per sulfate bath which is used in the electropl ati ng process
for the production of printed wiring boards. Another ne oo i Replaced
circuits of printed wiring boards is an el ectrol ess copp I Fu hod.
The el ectrol ess copper plating nmethod is generally carri ing a
conpl ex conpound of copper with, for exanPLe, et hyl enedi am netetraace- tic
acid or sodium potassiumtartrate, adding Thereto a reduci ng reagent such
as fornmal dehyde, sodi um hydrophosphite or glyoxylic acid, to chemcally
deposit copper. The cupric oxide obtained by the present invention can be

used as use; . COpR repl eni shi re rce.because,it far easily
such cong1ex b%%%tﬁﬁgsf%%ﬂg%guﬁ%ﬂ%)dﬂﬂ%ep%gﬁﬁFﬁéanbsyt%BepFe§§E?°§3§%ﬁtqon,
further. may be used_for pﬁ duci %gpercondfctgrs bg m xi ng and ;roasting
it with ot herPTartPeaPtRTefErment's™ort i BhbHEEsPEnSi RIS PEEr m a
powder netallurg roduct, or be reduced with hydrogen_flagg to produce
copper paste %Q*g?gé?al?Xoﬁﬁgr%iﬁ%ﬁq%ﬁ?atlcTﬁexﬁFBgé§§°5fq?hérﬁresent
nvention enables-gtiichent b et P Al SOPRELISMLophde Fhallg aste

5 particles of cupric oxide which have not been collected by

the electrostatic precipitator 14 do not cause any problem

(]

since the fine particles accompany the gas mixture 3 to the
concentfating tower 2, where the fine particles are
dissolved in a fresh copper chloride etching waste iiquor 1
10 and are snhen subjected again to- . roasting in the
roasting furnace 5.
The gas mixture 3 the heat of which has been
taken away in the concentrating tower 2 then flows into a
hydrochloric acid collecting tower 15, where hydrogen
15 chloride is dissolved in water 16 to collect it as
hydrochloric acid 17. An aqueous hydrochloric acid
solution of a concentration of 18 % or more can be obtained
E in 98 % recovery or more by feeding pure water intc the
hydrochloric acid collecting tower 15, with the partial
20 pressﬁre of hydrogen chloride uniformalized.
An exhaust gas 18 containing remaining hydrogen
chloride and non-condensable gas is neutralized in a gas
cleaning tower 19 with an alkali solution 20, such as an

aqueous sodium hydroxide solution, and is then discharged

[ S+]
(9]}

as a harmliess waste liquor 21 and a harmless exhaust gas



caused serious problenms in the environnental preservation, and as well
enabl es recovery of industrially useful materi- as fromthe waste |iquor.
Exanpl es of the effects of the present invention are as follows: (1) Al nost
all of the hydrochloric acid resulting fromthe thermal deconposition can
be used for the regeneration of copper chloride etchant. thereby enabling
the operation of a recycling systemin one factory; (2) The treating
process of the present invention is nore efficient, requires nmuch | ess cost
and is easier to control, as conpared with the substltlﬂtﬁ met hod and the

electrolytic method; (3) The resulting cub®ic oxide ca ated vel y
as a copper material of good quality, for exanple, for ” on of
el ectrolytic copper foil, copper paste or superconduct
el ectropl ati ng, chem cal plating or pow der netallurgy. EXAVPLE 20 g of a
copper chlori2ie. etching waste |iquor was treated by the process of the
present invention using a pilot plant of the apparatus as shown in Fig. 3.
First the copper chlori 8 esdmigngheasirodésgsoandasppanesnisr foedtirgazing
concentrating tower. The concentration was carried out by bringing the
copper chl oricepme¢chthgowdsdee elticduiorg fwastagliauohr ofgltheh@r@sgait portion
of the concentrating tower into contact with a hot gas m xture containing
hydr ogen chl difidenahdnvapgrueptise tyshpeeat or écofici Hesgas tiiont and: cupric
5 oxide can be obtained in a percentage recovery close to 100
%, and the resultant agueous hydrochloric acid may be
reused circularly for the preparation of etchant. and the
cupric oxide may be used effectively as a material for the
production of printed wiring boards.
10 ..The technique of exposing the copper chloride
etching waste liquor to a high-temperature atmosphere is
not limited to the above-mentioned technique using a
fluidized roasting furnace where a waste liquor is
sprinkled or sprayed, and other common techniques, such as
15 the one using gas-liquid contacting plates with a large
surface area, may also be used.

Although the above-described embodiment is for
the treatment of the copper chloride etching waste liquor
resulting from the etching process in the production of

20 printed wiring boards, the. present invention can also be
applied, for example, to the treatment of the copper
chloride etching waste liquor which is generated in the

production processes of copper clad laminates by treating

the copper on the tag ends of copper clad laminates or on

[+
(3]}

defective copper clad laminates.
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-450 [err] C), which had been generated by roasting a concentrated copper
chloride etching waste liquor in a roasting fur- nace of a cylindrical
shaft type, had been passed through a cyclone, a cooling tower and an
“el ectrostatic precipitator and was fed through the | awer portion of the
concentrating tower. The conpositions of the copper chloride etching waste
i quor and the concentrate thereof are shown in Tabl®isShecTHis|BeenlReplaceri] The

concentrated copper chloride etching waste |iquor was ! punp to
the roasting furnace, where the fed etchigg waste liq l | ed from
an upper portion of the roasting furnace, while a conbustion gas of kero-

sene was blown In through a gas distribution plate. The droplets of the
concentrated copper chloride etching waste | g- uor canme into contact with

the combugt fon gas | n e 44l 2ed berl gt Hie RSt g fay vace, L8

fromthe roasth Syt oeehie. ir ot 8 ok B Sbn S lalip el Ahe: e BAEETE g Sene

roasting vas gohlgeted i L% & $YEbRTy 30U A Ak

An example of the effective use of the resultant

3 cupric oxide is the production of copper clad laminate
which is a2 material of printed wiring boards. Copper cléd
laminate is generally produced by laminating on a laminate
board an electrolytic copper foil formed from & copper
sulfate bath, in which the cupric oxide obtained by the

10 present invention may be used as a replenishing resource of
copper. The cupric oxide can alsoc be used as a copper
resource for the copper sulfate bath which is used in the
electroplating process for the production of printed wiring
boards. Another method of making circuits of printed

13 wiring boards is an electroless copper plating method. The
electroless copper plating method is generally carried out

by forming a complex compound of copper with, for example,

ethylenediaminetetraacetic acid or sodium potassium

KeVIa MNP 2 o W

tartrate, adding thereto a reducing reagent, such as

20 formaldehyde, sodium hydrophosphite or glyoxylic acid, to

et 8

chemically deposit copper. The cupric oxide obtained by
the present invention can be used as a useful copper
replenishing resource because it forms easily such complex

compounds.

[S%]
[¢]]

The cupric oxide obtained by the present
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precipitator. In the cooling tower, the gas m xture was cooled to 450
[err]C . Table 3 shows the conposition and the total REPLACENMENT SHEET
-6 - yield of copper oxides which were collected fromthe roasting furnace,
the cyclone and the electrostatic precipitator. Table 3 [err] The particle
sizes of the fine particles of cupric oxide collected fromthe roasting
furnace, the cyclone and the elec- trostatic preC|mmk@Lng%q&§”& Qqomm 1
to 100 [err] and 0.5 to 50 [err], respectively. The char ged
fromthe electrostatic precipitator was fegl through ﬁﬂﬁm muang t ower
to a hydro- chloric acid collecting tower, where the t hen
brought into contact with 7.98 g in total of pure water. Table 4 shows the
conposition of the hydrochloric acid solution which flowed out fromthe

hydrochl gri ¢ sagrehedbhectupghleqvemaylad euded for producing
ultraconductors by mixing and roasting it with other rare
earth elements, or be compression sintered to form a powder
metallurgy product, or be reduced with hydrogen flame to

produce copper paste Oor a metal copper material.

[¢]]

The process of the present invention enables
efficient treatment of copper chloride etching waste
liguor, which has caused serious problems in the
environmental preservation, and as well enables recovery cof

10 industrially useful materials from the waste liquor.
Examples of the effects of the present invention are as
follows: |
(1) Almost all of the hydrochioric acid resulting
from the thermal decomposition can be used for the

regeneration of copper chloride etchant, thereby enabling

[
[4]]

the operation of a recycling system in 6ne factory:
(2) The treat%ng process of the present invention is
more efficient, requires much less cost and is easier to
control, as compared with substitution method and

20 electfblytic method;
(3) The resulting cupric oxide can be used
effectively as a copper material of good quality, for
example, for the production of electrolytic copper foil,

copper paste or ultraconductor, copper electroplating,

[
[¢/}

chemical plating or powder metallurgy.



,[err] As shown in Table 3 and Table 4,2.62 kg of cupric oxide and 16.4 kg
rof a 18 % aqueous hydrochloric acid solution were obtained in a yield close
to 100 % The obt ai ned aqueous hydrochloric acid solution exhibited again

its sufficient ability of regenerating a copper chlo- ride etchant. The
obt ai ned cupric oxide had a very high purity of 99.5 % by wei ght The
relatively large particles of cupric oxide obtained in the roasting
furnance and the cyclone were dissolved readily in an aqueous sulfuric acid
solution to forma solution, which could,he used as a nother liquid in
copper sulate electroplating and el ectrol'ytic copper foil plating w thout
any problem The ultra fine particles of cupric oxide obtained in the
el ectrostatic precipitator were dis- solved sufficiently in a sodi um
hydr oxi dge . ethyl enedi am netetraacetic acid solution by using a stirring
and m xi ng appa- ratus, and then filtered to renove solids, to forma
nother liquid of an el ectrol ess copper plating bath. Chem cal plating of
copper on a printed board was confirned by addi ng a formal dehyde sol ution
into the nother |iquid which was kept aggégﬁ[q;r]c. Further, the obtained
fine particles of cupric oxide can al so éEd as super conduct or
ingredient as it is, or after washing with pure water followed by drying.
The obtai ned cupric oxide can al so be reduced in a hydrogen flane reduc-
tion furpace into powde copper, to use as.a material, of c tiy per
paste, of can be used f%& %%mgﬁranﬁ?QPﬁﬁr&ﬁ%ﬂfﬁﬁ%d%ﬁf%&ﬂgfggﬁﬁﬁgiﬁﬁyﬁgp
ot her bi nders. e s s .
was treated by the process of the present invention using a

pilot plant of the apparatus as shown in Fig. 3.
First the copper chloride etching waste liquor

was concentrated in a concentrating tower. The

10 concentration was carried out by bringing the copper
chloride etching waste liquor flowing in through the upper
portion of the concentrating tower into contact with a hot
gas mixture containing hydrogen chloride and vapor (the
temperature of the gas mixture: 430 °C ). which had been

15 generated by roasting a concentrated copper chloride
etching waste liquor in a roasting furnace of a cylindrical
shaft type, had been passed through a cyclone, a cooling
tower and an electrostatic precipitator and was fed through
the lower portion of the concentrating tower. The

20 compoéitions of the copper chloride etching waste liquor

and the concentrate thereof are shown in Table 1.

This Sheet Has Been Replaced
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i Claims 1. A process for treating copper chloride etching waste |iquor which
' is generated in a process for etching copper wwth a copper chloride etchant
conpri sing: exposing said copper chloride etching waste |iquor to an
at nosphere of a high tenperature ranging from450 to 1,200 [err]C in the
presence of oxygen gas in a fluidized cylindrical shaft roasting furnace by
I ntroduci ng a hot conbustion gas resulting fron1conbust%ﬁgggéPﬁgé%@ﬁgm&&@l
into a bottom portion of said furnace froma blast fur- to
the bottom portion, to generate cupric oxgge and hydr oge;{mmmmﬁmmﬂla
separating said supric oxide and said hydrogen chloride, |
separated cupric oxide, dissolving the separated hydrogen chloride into
water to form hydrochloric acid, and collecting said hydrochloric acid. 2.

An apparatus for treating copper chloridgagiehiing waste |iquor which
generates in a process for etching copper with

Copper chloride Concentrated copper
etching waste liquor chloride etching waste
5 liquor
Components % kg % kg
CuClsz 21.20 4,324 40.00 4.43
10 CuCl . 0.20 0.04 . 0 0
HC1 3.20 0.64 5.00 0.55
H=0 75.40 15.08 55.00 8.08
Total 100.00 20.00 100.00 11.08

The conceptrated copper chloride etching waste
liquor was fed by a feed pump to the roasting furnace,
where the fed etching waste liquor was sprinkled from an

20 upper.portion of the roasting furnace, while a combustion
gas of kerosene was blown in through a gas distribution
plate. The droplets of the concentrated copper chloride
etching waste liquor came into contact with the combustion

gas in the fluidized bed of the roesting furnace. The

to
(4}

temperature of the fluidized bed was adjusted to 700 °C .



|a copper chloride etchant, conprising: (a) a roasting furnace for exposing
sai d copper chloride etching waste |iquor, which has been concentrated in a
concentrating tower, to an atnosphere of a high tenperature ranging from
450 to 1,200 [err]C, in the presence of oxygen, to generate cupric oxide
and a gas m xture containing hydrogen chloride and vapour, (b) a cyclone
for separating and collecting said cupric oxide fromsaid gas m xture. (c)
a:cooling tower for cooling remaining cupric oxide and said gas m xture

i ch have been discharged fromthe cyclohke to a tenperature of 400 to 500
r]C. (d) an electrostatic precipitator.for electrically separating and

| ecting said remaining cupric oxide fromsaid gas m xture, (e) a
centrating tower for concentrating said copper chloride etching waste
uor by briledilfy ZasO¥SpHEe @msHite af chy @gogest ehilpgide iamdo vaamacin
h said gas m xture which has been discharged fromsaid electro- static
ci pi t at or ,*I(¢f )g&s bk vehE oAl s chdirgad| fzomi et pors tLoE Burngicey wat er

0 contact with said gas m xture which has been dis- charged fromthe
centrating tower after the contact with said copper choride etching wate
uor, to dis- solve said hydrogen chloride contained in said gas m xture
infjo said water and to collect resultindgaydeodhl oric

o
Components kg Nm*®
HC1 2.88 1.82
H=0 5.50 6.84

10
Total 8.486 8.685

The cupric oxide generated by the roasting was
i3 col;ected by using a cyclone, a cocling tower and an
electrostatic precipitator. In the cooling tower, the gas
" mixture was cooled to 450 C . Table 3 shows the
composition and the total yield of copper oxides which were

collected from the roasting furnace, the cyclone and the

20 electrostatic precipitator.

This Sheet Has Been R,
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d, and (g) a gas cleaning tower for cleaning an exhaust gas which has
n di scharged from said hydrochloric acid collecting tower and contains
mai ni ng hydrogen chl oride, by neutralizing said exhaust gas with an
ueous al kali solution. 3. The process according to claim11 further

ri sing passing said hot conmbustion gas through a distribution plate at
d bottom portion of said furnace 4. The process according to claiml
rein particles of said cupric oxide are separated from said hydrogen
oride. 5. The process according to claim4 wherein said particles of

d cupric oxide are separated in a cyclone separator. 6. The process
ording to claim4 wherein said particles of said cupric oxide are
arated by electostaticly pre- cipitating said particles. 7. The process
ording to claim1l wherein the tenperature in the fluidized cylindrical
ft roasting furnace is 500 to 900 [errT@b & 3The process according to

cldim1 further conprising, concentrating said copper chloride etching
waste |iquor before introducing it into a roasting furnace 9  The process
accprding to claim8 wherein sai d copper chloride etchlng wast e Ilquor IS
congentrated by contacting Copper oxides

3 Components % kg
Cu0 89.50 2.82
Others 0.50 0.01
10 < -Total 100.060 2.63

The particle sizes of the fine particles of
cupric oxide collected from the roasting furnace, the
15 cyclone and the electrostatic precipitator were 1 to Smm, 1
to 100 z m and 0.5 to 50 u m, respectively.
The gas mixture discharged from the electrostatic
precipitator was fed through the concentrating tower to a
hydrochloric acid collecting tower, wherg the gas mixture
+ 20 was tﬁen brought into contact with 7.98 g in total of pure

water. Table 4 shows the composition of the hydrochloric

acid solution which flowed out from the hydrochloric acid

collecting tower.

eet Has Been RTlaceu
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wi th hydrogen chloride fromsaid roasting furnace. 10. The process
ajqcording to claim9 wherein said cupric oxide particles are at | east
padrtially separated from said hydrogen chloride prior to said contacting

i d copper chloride etching waste |iquor with said hydrogen chlori de.
collecting said hydrochloric acid. 2. An apparatus for treating copper
oride etching waste |iquor which generates in a process for etching

cofpper with a copper chloride etchant, conprising: (a) a roasting furnace
f of exposing said copper chloride etching yast e | i quor, which has been
cofjcentrated in a concentrating tower, to an atnosphere of a high

te

ge

erature ranging from450 to 1,200 [err]C, in the presenths Shet eplated
erate cupric oxide and a gas m xture contai ni ng hydrogen
our. (k) a cyclone for separating and |l ecting said cup

’fa(c)%%?i%i

va
saijd gas m xture. (c) a cooling tower for g remaining cupric Oxl
and said gas m xture which have been di scharged from

Hydrochloric acid solution

5 Components % kg
HC1 18.00 2.98

H=20 82.00 13.48

10 -+ Total 100.006 16.44

As shown in Table 3 and Table 4, 2.62 kg of
cupric oxide and 16.4 kg of a 18 % aqueous hydrochloric
15 acid solution were obtained in a yield close to 100 %.
The obtained aqueous hydrochloric acid solution
exhibited again its_sufficient ability of regenerating a
copper chloride etchant. The obtained cupric oxide had a
very h;gh purity of 99.5 % by weight. The relatively large
20 partiéles of cupric oxide obtained in the roasting furnace
and the cyclone were dissolved readily in an aqueous
sulfuric acid solution to form a solution, which could be

used as a mother liquid in copper sulfate electroplating

and electrolytic copper foil plating without any problem.

25 The ultra fine particles of cupric oxide obtained in the



.tyclone to a tenperature of 400 to 500 C, (d) an electrostatic
cipitator for electrically separating and collecting said remaining
ric oxide fromsaid gas m xture, (e) a concentrating tower for
centrating said copper chloride etching wast |iquor by bringing said
per chloride etching waste |iquor into contact with said gas m xture

ch has been discharged fromsaid el ectro- static preci'Bfhtecias Btd, ),
hydir ochl oric acid collecting tower for bringing water intj Wi
saild gas m xture which has been dis- chargged fromthe con F%!”V r
er the contact with said copper chloride etching waste |iquor, -

sollve sai d hydrogen chloride contained in said gas m xture into said water
and to collect resulting hydrochloric acid, and (g) a gas cleaning tower

forl cleanj whi ch been_di scharged f i d_hydochl or i

cild”col 1bcti RpEbAgE taTd S B TR FRRATIRG Ryaroad oyt e eppls tn el ©
tralizi i.d t i t lkali solution. 3. The .

o1 docas. accor SeRD B0 RSLHOMLEY Lrd WeT L 6B ABIRY BaSerty sl (il ShBideFon

hr h i Li i on .pl i m porti on of id furn )
gas throug abg Eéln%“% %tf%f?f%aéngamgxgggt%pp%?a%u%, %néu%éé < egce

i filtered t¢ remove solids, to form a2 mother liquid of an

w

electroless copper plating bath. Chemical pleting of
copper on & printed board was confirmed by adding a
formaldehyde solution into the mother liquid which was kept
at 70 °C . Further, the obtained fine particles.of cupric
oxide can zls¢c be used as a materiezl of ultraconductor as

10 it is, or -after washing with pure water followed by drying.

The obtained cupric oxide can also be reduced in a hydrogen
flame reduction furnace into powdery copper, to use as a
material of conductive copper paste, or can be used for

powder metallurgy by mixing and forming with other binders.

20
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he process according to claim1l wherein particles of said cupric oxid:»7

4,

ardq separated fromsaid hydrogen chloride. 5. The process according to
ct m4 wherein said particles of said cupric oxide are separated in a
cydl one separator 6. The process according to claim4 wherein said

icles of said eupri-c oxide are separated by electrostaticly pre-

| tating saiqp aLticIes. 7. The process according to claim1 Wwierein the
erature in | pl i ndrical shaft rHlﬁmmu S 500 to
l [err]C. 8. ‘ ording to cdfnim1 I ng’Mg
concentrating sal ri de etching waste Tidhoﬁ b&f ose 4Nt roduci ng
it into a roasting furnace 9. The process according to claim8 wherein
sai d copper chloride etching waste liquor is concentrated by contacting it
wi th hydyogery ofd de; §§REKSqid roasting furnance. 10 The process
according to claim9 wherern Sai'd cupric oxide particles are at |east
partially separated from said hydrogen chloride prior to said contacting
sai d copper chloride etching waste liquor with said hydrogen chloride.

REPLACEMENT SHEET A process for treating copper chloride etching

waste liquor which generates in a process for etching

[¢]]

copper with a copper chloride etchant, comprising: exposing
said copper chloride etching waste liquor to an atmosphere
of a2 high temperature ranging from 450 to 1,200 °C in the
presence of oxygen to generate cupric oxide and hvdrogen
chloride, separating said cupric oxide and said hydrogen

10 chloride, :collecting the separated cupric oxide, dissolving
the separated hydrogen chloride into water to form

\ hydrochloric acid, and collecting said hydrochloric acid.

2. An apparatus for treating copper chloride etching
is5 waste liquor which generates in a process for etching
; copper with a copper chloride etchant, comprising:

(a) a roasting furnace for exposing said copper
chloride etching waste liquor, which has been concentrated
in a concentrating tower, to an atmosphere of a high

20 tempefature ranging from 450 to 1,200 C, in the presence

of oxygen, to generate cupric oxide and a gas mixture

o e - b —————— ¢ ————— -

containing hydrogen chloride and vapor,

(b) a cyclone for separating and collecting said

cupric oxide from said gas mixture,

25 (¢} a cooling tower for cooling remaining cupric
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oxide and said gas mixture which have been discharged from
the cyclone to a temperature of 400 to 500 °C,

{d) an electrostatic precipitator for
electrically separating and collecting said remaining
cupric oxide from said gas mixture,

(e} a concentrating tower for concentrating
said copper chloride etching waste liquor by bringing said
copper chloride etching waste liquor into contact with said
gas mixture which has been discharged from said
electrostatic precipitator, .

{(f) a hydrochloric acid collecting tower for
bringing water into contact with said gas mixture which has
been discharged from the concentrating tower after the
contact with said copper chloride etching waste liquor, to
dissolve said hydrogen chloride contained in said gas
mixture into said water and to collect resulting
hydrochloric acid, and

(g) a gas cleaning tower for cleaning an exhaust
gas which has been discharged from said hydrochloric acid
colleéting tower and contains remaining hydrogen chloride,
by neutralizing said exhaust gas with an aqueous alkali

solution.
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