~ DESCRIPTI ON FI LTRATI ON METHOD OF COPPER ELECTROLYTE 5 Technical Field The
present invention relates to a filtration nethod of copper electrolyte,
.and particularly, relates to a technique to inprove filtration treatnent
efficiency with powdery activated carbon. 10 Background Art It has been
conventionally known that electrolytic by- products and dirt in copper
el ectrolyte have significant effects on physical and other properties of
el ectrodeposits 15 obtai ned by an ebestroPyiom treatnent in copper plating,
copper electroform ng, and so forth. Accordingly, such unnecessary
el ectrolytic by-products and dirt in copper electrolyte are renoved by a
filtration method, a-so-called precoating nethod with a filtering aid. 20
in this precoati ng neFILTRATION| MBTHOD QFJdCOBRPBRaELEGITROLNAEcOUS earth and
pearlite. is precoated to a filter elenent such as filter cloth and a
metallic screen. Copper electrolyte is passed thereto, thus depositing
el ectrolytic by-products and dirt in the electrolyte to a surface of a 25
precoated TegknigalfFliiedd cake, for renoval. Filtration may be perforned
highly efficiently w thout clogging over a |on period, and is extrenely
conveni ent even ﬁ%@npaeﬁapgelvapa on_relageseftecfr Siijitaaitd ony @wtdpd so

that this filtration nethod_is . :
of copper electrolyte, and particularly, relates to a

technique to improve filtration treatment efficiency with
powdery activated carbon.

10
Background Art

It has been cbnventionally known that electrolytic by-
products and dirt in copper electrolyte have significant
effects on physical and other properties of electrodeposits

15 obtained by an electrolytic treatment in copper plating,
copper electroforming, and so forth. Accordingiy, such
unnecessary electrolytic by-products and dirt in copper
électrolyte are removed by a filtration method, a so-called
precoating method with a filtering aid.

20 - In this precoating method, a filtering aid such as
diatomaceous earth and pearlite is precoated to a filter
element such as filter cloth and a metallic screen. Coppér
electrolyte is passed thereto, thus depositing electrolytic
by-products and_dift in_the electiolyte to a surface of a

25 precoated layer as filter cake, fbr removal. Filtration may
be performed highly efficiently without clogging over a long

period, and is extremely convenient even when a large volume



*w.del y;used. The nethod al so has an advantage in that filtration may be
performed in accordance with the size and so forth of an object to be
.removed by appropriately 5 selecting the type, particle size and so forth
of a filtering agent. However, this precoating nethod has a limtation on
filtering mnute electrolytic by-products and dirt of 0.5 m 10 or |ess.

Al so, in renmoving mnute electrolytic by-products and so forth by reducing
the particbe shzetebizte lilerirthtefeo thdt reiiOne £l €1t P ymstivo@! ¥s
declines; in other words, perneation of electrolyte worsens, which is not
practical | yigeeicnslelde. TheAmethtdt A08ot hasf &nCadvanytagendwe thath nm nut e
el ectrolytic by-products and dirt, a filtration nmethod with activated
carbon is EadwrratSonc mayc biev gteart coanetb ith accordanaee Wittt s s jite oand
property, it is suitable for filtering and renoving mnute electrolytic
by- pr oduct soafidrsd bdr iam ob[ edir v dre nsveveshiperappronridtaly is treated
with activated carbon, the physical property of obtained copper
el ectr dilepeeiesting sdec ¢voeo| peftisd ¢ fizen@nd/ e fanibof as often used
in a copper electrolytic plating. As the filtration method with activated
carbon, a £dlteximgl kgendr-anul ar activated carbon having the particle size
of about 5to 60 nesh (2 to 0.25 mm) is filled in a cylindrical treatnent
colum provided with a perforated plate inside, 2 and copper electrolyte

I s passed through t he treatmment
However, this precoating method has a 11m1tat10n on

filtering minute electrolytic by-products and dirt of 0.5 Um

10 or less. Also, in removing minute electrolytic by-products
and so forth by reducing the particle size of a filtering
agent, filtration efficiency sharply declines; in other
words, permeation of electrolyte worsens, which is not
praétically preferable.

15 As a method to efficiéntly remove such minute
electrolytic by-products and dirt, a filtration method with
activated carbon is known. Since activated carbon has an
excellent adsorption property, it is suitable for filtering
_and reméving minute electrolytic by-products and so forth.

20 Moreover, when copper electrolyte is treated with activated
carbon, the physical property of obtained copper
electrodeposits may be controlled, so that activated carbon
is often used in a copper electrolytic plating.

As the filtration method with activated carbon, a so-

25 called granular acti#ated carbon having the barticle size of
about 5 to 60 mesh (2 to 0.25 mm) is filled in a cylindrical

treatment column provided with a perforated plate inside,



‘columcfor treatnment. According to the filtration nethod wth activated
carbon, mnute electrolytic by-products and dirt my be renoved. However,
.as the electrolyte is 5 continuously passed through, the activated carbon
in the treatnent columm fornms sections so that the electrolyte may easily
pass through, generating a so-called biased flow, and contact between the
granul ar activated carbon and the copper electrolyte becones

insignificanl clppeavelectirduyth) i ipasiied tiivdifh afhed dxdemereticl e size
is used, a contact area with copper electrolyte is small, so that

filtrati oncoghininCiferC\triea tieinteonaAcdoraingatbsithet dijl tratdionf aexzhdd or der
to make the filtration treatnment wth activated carbon reliable, a great
anount of adthvakcedvated aahrdonachinmtee dliddtarbliyt i x{pruldwotnd aandt | ne
bet ween copper electrolyte and activated carbon. This would | ead a cost

i ncrease i diatcopyebeclremoveld.t | Bopkaerngasattiei elestrodivter dfser abl e si nce
the treatnent volune of electrolyte increases. Mdreover, as a nethod to

i ncreade conrn&dnuousdy?Palssededhromgisr tdiee@atuivatedmazhan vin ethear bon of
a small particle size, a so-called powdery activated carbon may also be
consi der edtreatmeat celumns forms sectionsias thatuddhe smhqcknalvear®mn of a
smal ler particle size in order to enlarge a contact area. However, as a
particl e sPREip¥cEAES Ehrowmgh.cgensFatdng actsorfddebhiinreds flqe| yard pe
m xed into copper_electrolyte, and_the m xed powdery activated carbon
provi des eFPQ&P§tohettH@e&u§¥‘iet Prenudddp & tdivakiad 1 ¢gnd the copper

electrolyte becomes insignificant. Moreover, since
10 activated carbon of a large particle size is used, a contact
area with copper electrolyte is small, so that filtration
-efficiency is not considered satisfactory.
Therefore, in order to make the filtration treatment
with activated carbon reliable, a great amount of activated
15 carbon had to be filled in to extend contact time between
copper electrolyte and activated carbon. This would lead a
cost increase in a copper electrolytic plating, and it is
not preferable since the treatment volume of electrolyte
increases. Moreover, as a method to increase contact area
20 between copper electrolyte and activated carbon of a small
particle size, a so-called powdery activated carbon may also
be considered for use. In this case, it is ideal to use
activated carbon of a smaller éarticle size in order to
enlarge a contact area. However, as a particle size becomes
25 smaller, powdery activated carbon is likely to be mixed into
copper electrolyte, and the mixed powdery activated carbon

provides effects on the_quality of copper electrodeposits.



‘'t Morepver, in case of powdery activated carbon, unlike granular activated
carbon, it is difficult to fill the powdery activated carbon in a
treatnment columm provided with a perforated plate and to continuously | et
copper 5 electrolyte pass through, for an application. Thus, a batch
processing nmethod has to be taken. This is not preferable as an
application to a step for a continuous copper electrolytic plating. 10

Di scl osur eMeirebRre@nt iiaN cliiR e POdd v aitidfatied kbt dain 1ee above- not ed
ci rcunst ances as a background, and is to provide a filtration nmethod of
copper el egragujae Ekalivedred eaybon,Mititis elistiiai M ito hfi ocluet s and
dirt and may al so 15 significantly inprove filtration efficiency by

| mprovi ng gpowdemryeaicitdvalteld |dardianorinTe tomka e ts ccalainre o yoebded | mith

met hod. In order to solve the problens, in a filtration nmethod of copper

el ectrol yt @ perferatredepdaiteoland ¢dyogqutddusius landiet2capper whi ch af f ect
copper electrolysis, by passing the copper electrolyte through a filter

el ementd pr edegtadlyiteh pasis |thacugh.aifdr ian tapeliinagkdnon, Thus,e@odatth ayer
of a filtering aidis formed on a filter elenent in advance. Activated
car bon pr eprecessjngr agtihod& bas ko de d@kes.ni ARiss isonedr prefierahleayd
carbon is.passed through the filter elenment fornmed with the precoated

| ayer, andapsag| #ePldicadion &P dhiSHermFFoRd 1P HARYRE PRREDoN | eaks from

an
electrolytic plating.

10 Disclosure of Invention
The present.invention is made under the above-noted
circumstances as a background, and is to provide a
'filtration method of copper electrolyte that can remove
minute electrolytic by-products and dirt and may also
15 significantly improve filtration efficiency by improving a
conventional filtration method, the so-called precoating
method.
In order to solve the problems, in a filtration method
of copper electrolyte to remove electrolytic by-products and
20 dirt which affect copper electrolysis, by passing the copper
electrolyte through a filter element precoated with a
filtering aid, in the invention, a precoated layer of a
filtering aid is formed on a filter element in advance.
Activated carbon preliminary treatment solution containing
25 powdery activated carbon is . passed through the filter
element formed with the precoated layer, and is also

circulated until no powdery activated carbon leaks from an



*4 outjet of the filter elenent, thus formng a powdery activat-ed carbon

| ayer on the precoated | ayer. Subsequently, copper electrolyte is passed
_.through for filtration. According to the present invention, mnute 5

el ectrolytic by-products and dirt contained in copper electrolyte nay be
surely renmoved for filtration without mxing powdery activated carbon into
copper electrolyte. Mreover, as powdery activated. carbon is used, a

contact sgutaee afeghefl fildeacelemlend ,Cahren firadifld d powRass. A 10 flow
velocity may be reduced even at a large flowrate in volunme. A long
contact tiaetimytba earbbadlaged bnl thet precoaftfed ilayar magubbakmlently,

I nprove. A characteristic of the present inventionis to forma powdery
activat ed capben kdgetrblytleecd sopassedethaioadrh fogr £illkdatimn.cul ating t he
activated carbon prelimnary treatnent solution containing powlery
activated carbonAcFbedpngcbat stie bapeensf inventtiiloner migutied f or ned on t he
filter element has fine nmesh, a so-called strainer, to | et copper

el ectr & yteleghsolyhigubn- PH@@@F@S apd ﬂhé‘tplc@%@tlnetﬁ/ém iaapPegOWdery 20
activated carbon-is deposited on the strainer fornmed of the filtering aid,
and the pottiefyradvteamay é&rﬁ@ﬁeﬂXyEPmpgedféPﬁbé¥%$nﬂﬁéqaw§iihQRFIayer
finally. Wen omderg activated carbon is passed throu t he precoated

| ayer, a BhEHBFeRBNAREY| APtiYRLedscarbPR Wﬁﬁﬂ1qﬂﬁﬂ?W) Lﬁﬁ? NSy 25
activated carbon passes through the gre;gate | ayer and, | eaks out from an

outl et of VREePYRfer 38| BAWALTYHBREFYRLeds carbon 'is used, a contact

surface area of the activated carbon sharply increases. A

10 flow velocity may be reduced even at a large flow rate in
volume. A long contact time may be ensured, and filtratiom
efficiency may sharply improve.

A characteristic of the present invention is to form a

powdery activated carbon layer further on a precoated layver

15 by circulating the activated carbon préliminary treatment
solution containiﬁg powdery activated carbon. The precoated
layer of the filtering aid formed on the filter element has
fine mesh, a so-called strainer, to let copper electrolyte
pass through. However, in the present invention, powdery

20 activated carbon is deposited on the strainer formed of the
filtering aid, and the powdery activated carbon layer is
formed on the precoated layer finally. When powdery
activated carbon is passed through the.precoated.layer, a
prhenomenon is initially seen in which mosﬁ of the powdery

25 activated carbon passes thrdugh the precoated layer and
leaks out from an outlet of the filter element. Hoﬁever, as

the circulation is being repeated, the powdery activated



“the ciyculation is being repeated, the powdery activated 5 carbon
gradually fills up the strainer of the precoated |ayer and finally stops
leaking therefrom As the <circulation is further repeated, a powdery
activated carbon [|ayer through which only solution can pass is forned on
the 5 precoated layer. The filtering aid relating to the present invention
may be a commonly known filtering aid. For instance, diatonmaceous earth,
pearlite, eakrbohogeadaadilso fiidrlish upnithee stirsdherMf tlay predodted el enent-
relating to the present 10 invention may be filter cloth and a netallic
screen, orlagefeandofdualdlyemstops deakding athexrdfiddmeri Ag zheé may be
precoated thereto and solution can pass through it by adding pressure to

t he sol uti ohrcAddittiibondls| Furithe racepeaited, carowdegmeldatiivated reathomt
solution relating to the 15 present invention is not particularly limted
inits colkpperrt tbroubly whichawody eodydion canw dlags iz formed ten|the
object may be directly used, and the copper electrolyte may be diluted for
use. | P shorecopkedadayver- filtering by passing copper electrolyte after a
powdery 20 activated carbon |ayer is forned,- any treatnent sol ution may
be used as | ong &Bet Rdlkering: addc xLRaNipge bonither presens fdenEiqR i on
provi des no effects on a copper electrolytic plating by being m xed into

t he copper™a¥| B€t porppmoniy &H°PﬁefﬁﬂqﬁﬁﬁﬁgbﬁlﬁbthSBran€GBB€F'eIectrolyte

diatomaceous earth, pearlite, cellulose, and so forth may be
used. Moreover, a filter element relating to the present

10 'invention may be filter cloth and a metallic screen, or
other porous elements as long as a filtering aid may be
precoated thereto and solution can pass through it by adding
pressure to the solution. Additionally, the activated
carbon preliminary treatment solution relating to the

15 present invention is not particularly limited in its
composition. For instance, copper electrolyte as a
filtering object may be diréctly used, and the copper
electrolyte may be diluted for use. In short, in case of
filtering by passing copper elecﬁrolyte after a powdery

20 activated carbon layer is formed, any treatment solution may
bé used as long as the activated carbon pfeliminary
treatment solution provides no effects on a copper
electrolytic plating by being mixed into the cobper
electrolyte.

25 In the filtration method of copper electrolyte

| relatinglto the present invention, filtration efficiency may

improve further if a precoated layer and a powdery activated

-6 -



“relating to the present invention, filtration efficiency may inprove
further i.f a precoated |ayer and a powdery activated 6 carbon |ayer are
.alternately deposited. In this case, a precoated layer is forned as the
| ower nost | ayer, and a powdery activated carbon |ayer and, noreover, a
precoated |ayer nmay be sequentially deposited thereon. The nunber of 5
| ayers and the thickness thereof may be appropriately decided in

consi der at caiben fllayieratdren fAfddrmiaiy deposived. Wandthipgasrags, of copper
el ectrolyte, and size, type, quantity and so forth of electrolytic

by- product precdatied 1ay@imng s chons@ akd) thHee Joweniys ticlayed cdasargon for
use in the filtration nethod of copper electrolyte relating to the present
i nvent i on powdeslye maltliyated aerdoayilaydrd amdh nidr&dreryna gpreteasedn
particle size, and nore preferably the one having 50 to 200 nmesh (0.074 to
0. 287 nm dayear may desiseciuehtd Al ypdeapersi @ i vledmzbrrar The aambreyr SE nesh
or less particle size is powdery activated carbon that can pass through

st andar® sdeyemrsofans) thesthivke ssowheneof tnasmthel appiepriatelnr ger t han
50 nmesh in particle size, a surface area of an individual activated carbon
particl e bdeehdedsial lcongidexmtfijan off ifdd tafat i mif dpienewn: impeoher nuch.
Moreover, in consideration of filtration efficiency, costs and so forth,.
70 to 170 Me¥HsacPePsfRs® OF soPner glechrdivtgorangdigigde  opEReti ons. A

term powdery activated carbon, in the present invention is used_above and
bel ow f or ﬁBPnGﬁPY ameg so forth of electrolytic by-products and dirt

being removed.

10 The powdery activated carbon for use in the filtration
method of copper electrolyte relating to the present
invention is preferably the one having 50 mesh (0.287 mm) or
less in particle size, and more preferably the one having 50
to 200 mesh (0.074 to 0.287 mm) in particle size. The

15 powdery activated carbon having 50 mesh or less particle
size is powdery activated carbon that can pass through
standard screen of 50 mesh. With powdery activated carbon
of larger than 50 mesh in particle size, a surface area of
an individual activated carbon particle becomes sméll, and

20 filtration efficiency does not improve much. Moreover, in
consideration of filtration efficiency, costs and so forth,
70 to 170 mesh activated carbon is preferable for actual
operations. A term, powdery activated carbon, in.the
present invention is used above aﬁd below for not only the

25 so-called powdery activated carbomn but also granular
activated carbon obtained b& crushing or granulation.

Additionally, the thickness of a powdery activated



- 25 so-call ed powdery activated carbon but also granular activated carbon
obt ai ned by crushing or granulation. Additionally, the thickness of a
.powdery activated 7 carbon |ayer forned by the filtration nethod of copper
el ectrolyte relating to the present invention is preferably 2 to 20 mm
When it is less than 2 mm the renoval of mnute electrolytic by-products
and dirt tends to becone 5 inconplete. Wien it is thicker than 20 mm

filtrati oncagbbnCciapey formidery Whel<Eilitta tiaas agendd cappesppet ectrol yte
becones poor,.and it is also undesirably costly. Mreover, the filtering
aid for useleetirbayecseliatingy art ithe ipsrewede dfnvimt omceo prefetdbby 3 to
40 m 10 particle size. It is preferable to use the filtering aid in which
di at onaceo@s tearOhmof. 3whenlitPispaessckbhasi 2emms timexeemoviall adifat onaceous
earth of 16 to 40 JLmparticle size at the ratio of 7:3. By applying

di at onaceomdne&et le lwictthroliyltd anibyt-prodaic tsucind atitr | el s et bricomKi ng

rati os, a 15 powdery activated carbon | ayer may be easily forned, and
filtrat® oniecpmpiletey nHhennptoke thiakerchhany20 mmgofdilkgatdome
filtration nethod of copper electrolyte of the present invention described
above, whemfficdencylytimc othem werslse dder passhge Rf IFRRBY i ves, for 20
i nstance, organic matters such as. glue and gelatin, cellulose, ether

t hi our ea aRACSETPAVEE bESOMER BACTh@nd hisilehalid Jurdesirably gostiy.

el ectrodeposits, deconposition ,products of_ the addiLiveiln%y be
efficiently rennygagogﬁa, the filtering aid for use in the present

invention is made of diatomaceous earth of 3 to 40 Mm

10 particle size. It is preferable to use the filtering aid in
ﬁhich diatomaceous earth of 3 to 15 Um particle size is
mixed with diatomaceous earth of 16 to 40 MUm particle size
at the ratio of 7:3. By applying diatomaceous earth with
the mixture of such particle sizes and mixing rétios, a

15 powdery activated carbon layer may be easily formed, and
filtration efficiency may improve significantly.

According to the fiitration method of copper
electrolyte of the present invention described above, when
electrolytic plating are carried out with additives, for

20 instance, organic matters such as glue and gelétin,
cellulose, ether, thiourea and so forth, to coﬁtrol the
physical property of copper electrodeposits, decomposition
products of the additives may be efficientiy removed, and
clean copper electrolyte may be reproduced. Generally,

25 these additives are frequently decomposed by being added to
copper electrolyte or by an electrolytic treatment, and the

decomposition products become extremely minute. The

- 8 -



* cl,ean copper electrolyte may be reproduced. Generally, 25 these additives
are frequently deconposed by being added to copper electrolyte or by an
.electrolytic treatnent, and the deconposition products becone extrenely
m nute. The 8 deconposition products tend to affect the physical and other
properties of copper el ectrodeposits when deconposition products are |left
in alarge quantity in electrolyte. However, according to the present

i nventi on, dewempbkithenSpaddukitse tende taddddelcr A iphy® i al0IRI other

el ectrolytic plating, copper electrodeposits having constant physi cal
property npyoperthanf aft copgew thestabidepbwsi tdr whienDeetrompdsdrt iadn Dr awi ngs
10 FIG 1 is a schematic view of a filtration device according to the
enbodi nentprédeete avealpdtt iol @ 3azrge dustitiiyt iion edreayradiytd .gh- Fl ow

Super Cell. FIG 3 is conceptual cross sections of a precoated |ayer and a
powdery acHoveved.carbomdiageto thE Baesehitddnivemt@omy,yievenQitt tdhe
I nvention An enbodi nent of the present invention will be explained bel ow

Copper Ssul pddétivest poeyadded Gocgorsinmgnal sopper i esitaslydlia i c copper
foil as an exanple for 20 explanation in the enbodinent. FIG 1 is a
schemat i c R1akiBg, acPPPEraeleRtyedrPesits| Ravigd compdanth@ivisdmal Thi s

filtration device 1 is provided with a filtration tank 2, a precoating
tank 3, anProperty may be manufactured with stability.

Brief Description of Drawings

10 ' FIG. 1 is a schematic view of a filtration device
according to the embodiment. FIG. 2 is a particle size
distribution graph of High-Flow Super Cell. FIG. 3 is
conceptual cross sections of a precoated layer and a powdery
-activated carbon layer.

15
Best Mode for Carrying Out the Invention

An embodiment of the present invention will be
exp;ained below. Copper sulfate electrolyte is used to
manufacture an electrolytic copper foil as an example for

20 explanation in the embodiment.

FIG. 1 is a schematic view of a filtration device
relating to the embodiment. This filtration device 1 is
provided with a filtration tank 2, a precoating tank 3, an
activated carbon preliminary treatment tank 4, a solution

25 feeding pump 5; and each is conﬁected by a pipe. Moreover,
each pipe is provided with an app:opriate valve (V1 to V10).

The copper sulfate electrolyte as a filtering object is

-9 -



- activated carbon prelimnary treatnment tank 4, a solution 25 feedi ng punp
5; and each is connected by a pipe. Mreover, each pipe is provided with
.an appropriate valve (V1 to V10). The copper sulfate electrolyte as a
filtering object is 9 introduced froman untreated solution inflow port A
into the filtration device 1. The copper sulfate electrolyte filtered at
the filtration tank 2 is transported froma filtrate outflow port B to an
el ectrol ytifiteoaneedf GirbmSafnanteeatedngodation AME1vkowort) A Hmtio gthe.
This filtration tank 2 is the so-called vertical ultra filter type.
Stai nl ess fileratapnasderiser di.neThé copperdsulfabeceleosrobyrtesi sting
filter cloth are provided in the tank 2 while being connected to a

col | ecti ngEplperdd dhethe Edppeatiohf shekeledir dirpnepoirbaidifron & t he
filtrati-on tank 2 is collected at the collecting pipe 7 after passing

t hrough t hEiktrataeecouBfldweprortcBr bbyan ideclawlvtdes goppedr fiodlpi pes

| inked to the precoating tank 3 and the activated carbon prelimnary
treat nént mamkfdchngingpdpwicenkel sbowneins thie friguaeout f | ow port B.

Mor eover, a shower 8 for cleaning is provided above the strainer 6 in the
filtration tank Phisp§ilhratienr Fagkardisdtheosaccadd edamvertigadouddinad

H gh- Fl ow Super Cell (trade name: Celite manufactured by Johns Mansville
| nter nat i ofibkt teFnkype.i Statpless whre)i heaviattssbrtiRerof SOVPreéring
aid, the ones, of vari trade nanes_such as Radiolite, Gnmlite, Dicalite,

¢ us . . .
and so fo‘f’%ﬁhnﬁQr’ﬁ%sggBd?eﬁbﬁE\’/EF, £ii5RE chofP Bxe Breyddsd J& the

tank 2 while being'connected to a collecting pipe_7. Thg

10 copper sulfate electrolyte flowing into the filtration tank
2 is collected at the collecting pipe 7 after passing
through the strainer 6. The electrolyte is then transported -
to pipes linked to the précoating tank 3 and the activated
carbon preliminary treatment tank 4 and a pipe linked to the

15 filtrate outflow port B. Moreover, a shower 8 for cleaning
is providéd above the strainer 6 in the filtration tank 2.

For a filtering aid, diatomaceous earth, a so-called

High-Flow Supef Cell (trade name: Celite manufactured by
Johns Mansville International, Inc.), is used. As

20 diatomaceous earth for a filtering aid, the ones of wvarious
trade names such as Radiolite, Gemlite, Dicalite, and so
forth may be used. However,'among them, the grade of so-
called High-Flow Super Cell, was used. This High-Flow Super
Cell has a pafticle size distribution shown in FiG. 2. It

25 is made of diatomaceous earth of 3 to 40 Mm particle size,
‘"which is formed by mixing diatomaceous earth of 3 to 15 Hm

particle size and diatomaceous earth of 16 to 40 Mm particle

- 10 -



-cal | ed .Hi gh-Fl ow Super Cell, was used. This High-Flow Super Cell has a
particle size distribution showmn in FIG 2. It 25 is nmade of diatonaceous
earth of 3 to 40 mparticle size, which is formed by m xi ng di at omaceous
earth of 3 to 15 m particle size and di atonaceous earth of 16 to 40 tam
particle 10 size approximately at the ratio of 7:3. Mreover, the powdery
activated carbon is activated carbon having 80 nmesh or |ess-particle size,

and cont ai RS zed Glypt)Eithasyg B O tHO s of T3S particle size at 95% or
5 nore. Furthernore, the activated carbon prelimnary treatnent sol ution

was prepared by wpiredveappathes Pdwidlery ed@rivated ecatbaoi ebls vadbivetedni zed
wat er and addi ng powdery activated carbon thereto. 10 Precoating is
perfornmed icarbon fhaviowg r&p prextechr cleds  paeticle raizen amdi centashewn in
the enmbodinent. First, the |liquid feeding punp 5 is driven to introduce
copper sul fattd vadlest tqeatbame dff diG e sintoxalesis spaxtiolei sitewapoPbsAor

t hrough a route of V1-4solution feeding punp 15 5-4V2-4f iltration

t ank2- *¥3- morecoaFunghexmrre., AheppgtdivateidcdrhonmredimigEny sul fate
electrolyte is filled into the precoating tank 3. Then, the above-noted
H gh- Fl ow t3@sdmend] salntinny mmqnﬁm}% bir ceoing recrPReR Sulfntei s
subsequently circul ated through a route of precoating tank_ 20

3- *V4- +sol gieGrmodddien fidinked wigh De tionizad twaken-and aiding spavdpEYsed
in the copper sulfate electrolyte to which the High-Flow Super Cell is
added. I n @gtdvatsd qﬂﬁ??ﬁtﬁ?%%iﬂﬁ' |

10 Precoating is performed in the following procedure at
the filtration device 1 shown in the embodiment. First, the
liquid feeding pump 5 is driven to introduce copper sulfate
electrolyte from the untreated solution inflow port A
through a route of Vli—solution feeding pump

15 5-+V2—+£iltration tank2—V3—precoating tank 3. A
predetermined amount of copper sulfate electrolyte is filled
into the precoating tank 3. Then, the above-noted High-Flow
SuperICell is introduced to the precoating tank 3, and is
subsequently circulated through a route of precoating tank

20 3—V4—?solution feeding pump 5—+V2—+filtration tank 2—Vv3 and
is dispersed in the copper sulfate electrolyte to which the
High-Flow Super Cell is added. In this case, when the High-
Flow Super Cell is to be dispersed faster and with certainty,
an agitator 9 provided at the precoating tank 3 is used. A

25 precoated layer is formed by circulating solﬁtion in which
the High-Flow Super éell is dispersed, through a rpute of

precoating tank 3—V4—solution feeding pump 5—V2—>filtration
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" FlLow Super Cell is to be dispersed faster and with certainty, an agitator
9 provided at the precoating tank 3 is used. A 25 precoated |ayer is forned
by circulating solution in which the H gh-Fl ow Super Cell is dispersed,
through a route of precoating tank 3-+V4--4solution feeding punp
5--4V24filtration - 11 tank 2-+strainer 6-4collecting pipe 7-+V5, and
depositing the H gh-Flow Super Cell on a surface of the filter cloth at
the strai sahk62-*steainepr echedEledtdmy pipé o7 erb Atammd pleased £t ihdeche 5

t hi ckness, activated carbon prelimnary treatnment solution to which the
powdery acHigat@dowaSpe rmeeililonad aalsure awes ofpriie nfilcrer yelotledat i she
circulated through a route of activated carbon prelimnary treatnent tank
4- 3V6- 3sol stradnefre®di ng punp 5-+V2-4filtration tank 2-+strai ner
6-"4collecting 10 pipe 7--4V7 to forma powdery activated carbon layer. In
this case, circuhftemgasprecioateids layeralilsy fohmed &t & predetampinatht pi pe
section 10 forned of a transparent material -provided near V7 to nmake sure
i f the Powdbigknesisyapedivedeidosardonopreddrinpmh tagptnent et enl

|l ayer, filter 15 cloth and | eaves. Wen the powdery activated carbon is

| eaki ng, tHke whieh &hengowdegvedctdygded garhon meryyned BPYe Fartidy

bl ack. As the_| eak decreases, the cloudiness of I|iquid decreases and

t r anspar enPrBL aBiRgrdLYs BiFedon ifaFiFeuldies FFonah e xatte AF FIG 3

Shous CONCEDLYGl (LUPLEdL vl 018 100, SL25° oSSR ld PHGRRSLELuL LS

feeding pump 5—V2—filtration tank 2—?strainer 6—rcollecting

10  pipe 7—V7 to form a powdery activated carbon layer. In this
case, circulating solution is visually observed at a
transparent pipe section 10 formed of a transparent material
prﬁvided near V7 to make sure if the powdery activated
carbon is not leaking through the precoated layer, filter

15 cloth and leaves. When the powdery activated carbon is
leaking, the circulating diluted copper sulfate is obsérved
in cloudy black. 2As the leak decreases, the cloudiness of
ligquid decreases and transparent blue color solution may be
observed at the end. |

20 FIG. 3 shows concéptual typical views of cross
sections of a precoated layer and a powdery activated carbon
layer which are formed as mentioned above. As shown in FIG.
3.(A), a precoated layer 13 of diatomaceous earth 12 is
formed on a surface of filter cloth fibers 11. Subsequently,

25 by circulating activated carbon preliminary treatment
solution, the powdery activated carbon layer 15 of the

powdery activated carbon 14 is formed on a surféce of the
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- layer which are fornmed as nentioned above. As shown in FIG 3 (A), a
precoated | ayer 13 of diatomaceous earth 12 is formed on a surface of
filter cloth fibers 11. Subsequently, 25 by circulating activated carbon
prelimnary treatnment solution, the powdery activated carbon | ayer 15 of
the powdery activated carbon 14 is forned on a surface of the 12
precoated | ayer 13 as shown in FIG 3 (B). Right after the activated

carbon prepracbatid Negeiend @ Whowh ShaFIt. @ r@) at Right! g ot ithd ed
carbon passes between individual particles of the diatomaceous earth 12
and | eaks agtikawad karbonhCpraliMminahgnieatnmt olnition adtats s bei ng
repeated, nore powdery activated carbon adheres to the particles of the
di at onraceouireanaltihy,| ithe powieated idarkicad paardes bekweahomiividudl 3
(B). The amount of |eaking powdery activated carbon gradually decreases,
and t he popdetyiclesacifi taecdiatomareomserearth 1 aukdi.ead¥s aas rshowakige of
powdery activated carbon is confirnmed' , copper sulfate electrolyte as a
filterilng 8BBec8 (A3 .i nHoweverd &sokheheigypuiesion dsl beimg nebeabesort A
The copper sulfate electrolyte is then filtered through a 15 route of

V1- - 3sol ut momef powdegypass ivared chirbomnEdhenathiko the Rartkcles@f | ecting
pi pe 7-4V8-+filtrate outflow port B. In alternately form ng a precoated

| ayer and shpofidatpmageciussead tdalifod ik Movaery rﬂ‘-‘é’dd%ﬁ |edmhon ldmy be
further forped on the powdery actjvated carbon_layer 14 20 shown in FIG 3
(B). In thPEowRsdn FI’F@' -pPedfdtedThgyamoyst of lea ing powdery

activated carbon gradually decreases, and the powdery
10 activated carbon layer 15 is formed.
After no leakage of powdery activated carbon is
confirmed, copper sulfate electrolyte as a filfering object
is introduced from the untreated solution inflow port A.
The copper sulfate electrolyte is then filtered through a
15 route of Vi—solution feeding pump 5—V2—filtration tank
2—strainer 6—’collecting pipe 7—V8—>filtrate outflow port B.
In alternately forming a precoated lafer and a powdery
activated carbon layer, the precoated 1ay§r 12 may be
further formed on the powdery activated carbon layer 14
20 shown in FIG. 3 (B). In this case, the precoated layer 12
ié formed by the séme method aé previoﬁsly explained, and.
the explanation is omitted.
By a predetermined filtration treatment, electrolytic
by-products and dirt contained in copper sulfate electrolyte
25 are deposited as filter cake. Then, when the solution
feeding volume of copper sulfate electrolyte decreases to a

predetermined level, the filter cake will be discharged. 1In
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is formed by the sanme nmethod as previously explained, and. the explanation
Is omtted. By a predetermned filtration treatnent, electrolytic
.by-products and dirt contained in copper sulfate electrolyte 25 are
deposited as filter cake. Then, when the solution feeding volunme of copper
sulfate electrolyte decreases to a predetermned level, the filter cake
w Il be discharged. In 13 this case, the copper sulfate electrolyte as a
filtering thhseeases. theppepplerosulEatien@l dotroclytzehavad efilitsering r oduced
t hrough a route of wash water inlet C +V9-+shower 8. Rinsing water is

ej ected frobjebée $bowepppetio faomc faedd nyg .t hPefibhézedawatefhdsri nsi ng wat er
I s drai ned through a channel of V104drain outlet D. Subsequently, an
exanpl e wi ihtpbederpHaithedughegardutg ofheackdt yatsimtiniet CPVIOPahowar
efficiency in the present enbodinment. Wen a total "application anount of
powdery 108actRimsimio ceaben isbeiectedSfromOtBexshogekgBngoi digehairog) s
300 kg wwth a filtration tank capacity of 6 nB - and a total strainer
surfacd® ar theofidbem cakepovBee yrimeingt wateraipodrpiped thrayght al0 to 15
mmin thickness. Wen a flow rate of copper sulfate electrolyte as-a
filtering BpeRelj @f1¥19%draim outketiPre for sulfate copper electrolyte
to pass through_the pomder¥ activated_carbon |ayer is about 10 to 20
seconds (flow vePBEFEJUBRtYs ARy e¥amPleqyidde bs; gFPlddned e r@9a5dinge of

in n i gnal nuyl ar i r faqr r n kg of
using co Vgﬂélgaga rg&gtgng t%c%iX%Egﬂi%% %%@ié%ad%} fiﬂgﬂziﬁrégghtg

embodiment. When a total application amount of powdery

10 activated carbon (dbout 0.35 to 0.5 * 103 kg/m’ in density)
is 300 kg with a filtration tank capacity of 6 m’ and a
total strainer surface area of 60 m®’, a powdery activated
carbon layer is about 10 to 15 mm in thickness. When a flow
rate of copper sulfate electrolyte as a filtering objecﬁ is

15 3 m*/min., the time for sulfate copper electrolyte to pass
through the powdery activated carbon layer is about 10 to 20
seconds (flow velocity of 0.8 mm/sec.).

On the other hand, even in case of using conventional

granular activated carbon for a treatment, 300 kg of

20 granular activated carbon (40 mesh particle size) is filled
into a cylindrical treatment column (1.5 m high * 0.7 m
cylinder diameter, 0.6 m> capacity). In case of feeding at
the flow rate of 3 nﬁ/min., a ligquid-passing rate is 7.8
m/min., and passing time is 11.6 seconds and equivalent. In

25 considering a chance of contacting solution to activated
carbon herein, granular carbon has larger particle spéces

therebetween than powdery carbon. Accordingly, a granular
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- 20, granul ar activated carbon (40 nesh particle size) is filled into a
cylindrical treatnent colum (1.5 mhigh m0.7 m cylinder dianeter, 0.6 n8
capacity). In case of feeding at the flowrate of 3 nB/mn., a :
i quid-passing rate is 7.8 mmn., and passing time is 11.6 seconds and
equivalent. In 25 considering a chance of contacting solution to activated
carbon herein, granular carbon has |arger particle spaces therebetween

t han powdelicarbadm GurfAeorid N@ss HkghnWarbe 1¥n codboot swithceolatioens
likely to be in contact with solution. in other words, even if contact
time i s praat iotdery woarfls ,vavent iff Feormprasste nt imseriiosli posat t Lisa hyy powder y
activated carbon has |onger actual contact tine that is equivalent to 5
filtrationeefufivailemndy, ttheaprdsenasmbodinovnvesiiorpdwdernnatbivatedvat ed
carbon. Finally, the effects will be explained when a copper foil is

cont i nuous ey rivemu thact rcadresy aatudlestandiaat ctippehat s | eawivdbertir tag
device using a rotating drumin the 10 filtration nethod of the enbodi nent
ment i oned &ddrxatiien lef fimianaot fhanfths edstwitlytcenvepptonadi|, the
physi cal property of the obtaining electrolytic copper foil is controlled
by addi ng gra@vler sfdvakad farkqtectrol yte. Wien a copper foil is
manuf act ured by using conventional 15 granul ar activated carbon, the

deconposi tion pr & Yof the fFfanFs 181l ke SR IMBRRR P nIPRPER the
AR LSRG NI A S AR e

foil manufacturing device using a rotating drum in the

10 filtration method of the embodiment mentioned above. In the
manufacture of an electrolytic copper foil, the physical
property of the obtaining electrolytic copper foil is
controlled by adding glue to copper sulfate electrolyte.
When a copper foil is manufactuied by using conventional

15 granular activated carbon, the decomposition products of
glue and the like are concentrated more in the copper
sulfate electrolyte, and the ;ime to exchange activated
carboﬂ, filtering aid and so forth was about 10 days. On
“the other hand, when the filtration method of this

20 embodiment was used with a manufacturing device of the same
scale, the exchange of activated carbon, filtering aid and
so forth was unnecessary up until about the 30th day. An
electrolytic copper foil of identical properties was
successfully manufactured with stability. '

25 Furthermore, thiourea ﬁas used as an additive to
control surface smoothness as a property of an electrolytic

copper foil, so as to manufacture an electrolytic copper
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the other hand, when the filtration method of this 20 enbodi nent was used
with a manufacturing device of the sanme scale, the exchange of activated
.carbon, filtering aid and so forth was unnecessary up until about the 30th
day. An electrolytic copper foil of identical properties was successfully
manuf actured with stability. 25 Furthernore, thiourea was used as an
additive to control surface snoothness as a property of an electrolytic
copper " foi lf0i3Q asnt a soAvkathiovhalafitieationy methodpaheld tHiddred ns
conventional filtration nethod, when thiourea is added to copper sulfate
el ectrol yt added nenwoptetr asulfiate|edctantoliyte ciippaiaiwfdctutd, aasnoot h
surface may be initially obtained. However, after a certain period, a 5
phenonenon edas tiroliwt licn cepper tfivd 1s mddth ree ssnasrinctuibBadeptay b®OWever, in
case of the filtration nethod of the present enbodinent, it was found that
deconposi t iod tgaddor odbtefinedi oHpweveny bdétew lay ceatglin periadata an
electrolytic copper foil with a snoboth surface may be continuously 10
manuf ac? ur phenomeaen: wWas fawnd dabiwhigh Ahe gnen thae s ovanneik cee dkemt ¢ o
the present invention, mnute electrolytic by-products and dirt may be
renmoved fr HeWersroodmecadiee @t diha £ilhkptiqn mathad f | Ehemye$@Bt | nprove
significantly. Accordingly, even if various types, of additives are

i nt r oduced ePBogdmeat elidc g round, thah [dfcoRppEr iR PEAdRSHer £

el ectrodeposi,ts, copper . el ectrodeposits
ptiiourea ay be fully caught, and that an electrolytic

copper foil with a smooth surface may be continuously

10 . manufactured.

Industrial Applicability
As explained above, according to the present invention,
minutelelectrolytic by-products and dirt may be removed from
15 copper electrolyte, and filtration efficiency may improve
significantly. Accordingly, even if various types of
additives are introduced to copper electrolyte to control
properties of copper electrodeposits, copper electrodepoéits

having stable properties may be continuously manufactured.

20



- havi ng st abl e properties may be conti nuously manufactured. 20 16 CLAIMS
~111111~11111111111 ~~ii11111! 1. In a filtration nethod of copper
.electrolyte for removing electrolytic by-products and dirt which affect 5
copper electrolysis, by passing copper electrolyte through a filter

el ement precoated with a filtering aid, the filtration nethod conprising
the steps.of: forming a precoated |ayer of a filtering jmullﬂlmumeumﬂ’l“l

el enent in advance; 10 passing activategagggbon prelim

sol ution containing powdery activated carbon, through the fi | ter"el &meht
formed wth the precoated | ayer, and al so circulatlng the activated carbon
prelimnary treatnment solution until no powdery activated carbon | eaks
froman 15 outl eti.of Ihha Eillteatébammetthodhos fcoppery el guuabdmte i vat ed
carbon | ayer on the precoated | ayer; and. subsequently passing the copper
el ectrol yt eeimmving ldleattmply 2 2y -Brodudts aindndint wbickcaffieay to claim
1, wherein the precoated |ayers and the powdery activated carbon |ayers
are al ter nzoppenedesi ttrad i ssadly @arsing. cdpiper | ¢lectioly het Hotougboadi ng

toclaiml or 2, 25 wherein the powdery activated carbon has 50 nmesh or
| ess artﬁ@ﬂ&@ﬂ Alemegnt precoated with a filtering aid, the

filtration method comprising the steps of:
forming a precoated laver of a filtering aid to a
filter element in advance;

10 passing activated carbon preliminary treatment
solution containing powdery activated carbon, through the
filter element formed with the precoated layer, and also
circulating the activated carbon preliminary treatment
solution until no powdery activated carbon leaks from an

15 outlet of the filter element, thus forming a powdery
activated carbon layer on the precoated layer; and.

subsequently passing the copper electrolyte for

filtration.

20 . 2. The filtration method according to claim 1, wherein
the precoated layers and the powdery activated carbon layers

are alternately deposited to each other.

3. The filtration method according to claim 1 or 2,
25 wherein the powdery activated carbon has 50 mesh or less

particle size.



*1111111,IN * CL 4. Th e filtration nethod accordinE to anT one of cl ains
R A s,

1 to 3, wherein the powdery activated carbon | ayer i "I ﬂ"tﬂ
5.. The filtration nmethod according to one of clains 1% 4 A t he

fil'tering aid is made of diatomaceous earth of 3 to 40 mparticle size,
and is fornmed by m xing diatomaceous earth of 3 to 15.9mparticle size and
di atomaceous earth of 16 to 40 mparticle size at a ratio 10 of 7:3. 18
4. The filtration method according to any one of
claims 1 to 3, wherein the powdery activated carbon layer is

2 to 20 mm thick.

5 5. The filtration method according to one of claims 1
to 4, wherein the filtering aid is made of diatomaceous
earth of 3 to 40 Hm particle size, and is formed by mixing
diatomaceous earth of 3 to 15 Hm particlé size and
diatomaceous earth of 16 to 40 Um particle size at a ratio

10 of 7:3.



