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@ Method and device of conducting a closed cycle of the bath for plating of coatings.

@ The device for conducting a closed cycle of the electrop-
lating bath, especially in the process of electroplating, com-
prising an electrolytic tank, an evaporation device connected
with the electrolytic tank through a device feeding the electro-
plating bath, is characterized in that in the electrolytic tank or
in the vicinity thereof heating devices {77) are comprised and
in the evaporation chamber of the evaporation device (70)
there are no heating devices, the evaporation chamber (2) of
the evaporation device is horizontal and comprises a partition
{3), the inlet (7} of the bath to the evaporation chamber is
situated on the opposite side in relation to the partition (3}, the
evaparation chamber (2) comprises a perforated conduit (6)
or conduits and/or conduits having porous walls, the evap-
oration chamber (2) is connected from the side of the partition
{3) with a separator (4), the upper part of the separator {4)
comprises a drop catcher {7), and the lower part of the
separator (4} comprises a conduit (5} taking off the concen-
trated bath to the electrolytic tank {9), the heating device (77)
in the tank being connected to a temperature-control system
(14, 15, 16) for control of the temperature of the bath.
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Method and Device of conducting a closed cycle
of the bath for plating of coatings

The subject-of the invention is # method of
conducting & closed cycle of the bath for pleting
of coestings, especislly in the process of electro-
pleting, end devices for conducting e closed.cyc-
le of the bsth for pleting of costings, eSpeéipl—
1y in the process of eleciroplating.

The known methods of conducting & closed cyc-
le of the bsth in the process of electroplating
consist usuelly in conducting the evepbretive pro-
cess. It is most often simed ot eveporstion of we-
ter used for rinsing snd st obteining e concen-
treted solntion of the composition corresponding
to the composition of electroplsting beth, after
vhich rinsing follows.

The known evesporetive processes spplied for
this purpose sre usuelly conducted ‘et lowered pres-
sure and indirect hesting, most ofien et 2 reis-

-ing film of the liquid. The spplication pffvécuum
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is pimed et lowering the tempereture of the pro-
cess end et increering the intensity thereof.
Thie incresses, however, the depgree of difficul-
ty of conducting the procese snd raises the cost
of the procesc., Those skilled in the art knov el-
80 vacuum processes with forced circulstion, of
8till higher degree of complicetion snd edditio-
nelly incressed costs of conducting the proceés.

Another method of conducting the eveporsti-
ve process is direct evsporetion et etmospheric
pressure. The feed is herted in an externel hest
exchanger, supplied upwerd to s column with = pack-
ing, wherein it evsporstes, flowing down in the
counter-current in reletion to the flowing sir,

It should be indicsted thet in 211 present-
ly spplied methods of eveporstion the solution -
to be eveporsted is hested in the eveporstion zo-
HNee .

Known devices for conducting the closed cye-

'1e of bsth in the process of electropleting com-

prise usuelly en eveporator. This is most often
simed st evsporstion of water used for rinsing
snd &t obteining e concenirated solutioh oftthe.
composition corresponding to the composition of
electroplatihg beath, after which rinsing follows,

The known evesporstars sre, as # rule, vecuum
devices, with sn externsl hesting chsmber (indi-

' rectvevsporatdrs){ ¥ost often they sre ‘the 'so- -

-cslled eveporstors with s rsising film of the

s
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- liquid (of the compenier Pfoudler, Corning, Coe-

pos). The spplicetion of vecuum is pimed a8t lo-
wering the tempersture of the process end st in-
creesing the intenmity thereof. Thie rsises, how-
ever, the cost of the device, Known 8lso sare va-
cuum circulsting evsporstors (of the Simex com-
peny ).

Another group of the epplied eiaporatd:e ere
direct evaporators, in which evsporstion proceeds
&t stmospheric pressure (eveporstors of the Lency
compsany).

The feed is hested in the extern®l hest ex-
chenger, supplied upwerd to & column with & psack-
ing, wherein while flowing down in the counter-
~current in reletion to the flowing sir it evapo-
rates,

In o1l presently spplied methods of evapo-
retion the heeting chember is en integrel pert of
the evsporsetor, .

The cost of hitherto spplied methods end de-
vices is con31derab1e, especislly in the cese of
chemlcally eggresslve baths, e.g. the chromlum
platlng bsth. In the cese of aggressive baths, _
hesting elements of the evsporstor should be made

- of specisl borosillicate glsss (Simex compsny) or

of specisl materisls, e.g. titsnium, tentslum,
Auxilisry equipment must be of specisl design
(es£. pumps)~etc. ' S

" For example, the cost of the evaporator of
Corning company, of the -yield of Q~67 1 of evapo-
rsted liquid/hr is of the order of US £ 20,000 (1977).
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Such & considersable investment cost, in spite of
economic menegement of the whole enterprise &nd
obvious effects of environmentel protection, sets
beck the progress of the new technique of utili-
zotion of westes, :

The tesk of the invention is to work out s method
snd ® device for pumping off the beth, comprising
sn sppropriste eveporstion device, so thst it is
possible te schieve the required eveporetion of
water from the system st the ginimum costs.

The method of conducting s closed cycle of
the bsth for pleting of costings, éspecially in
the process of electropleting, consiste in feed-
ing the: beth from the electrolytic mechining zo-
ne to the evsporestion zone, snd from the evepors-
tion zone - after concentration of the bsath in
the evesporetion zone - back to the electrolytic
mechining zone, bnd eccording to the essence of
the invention it is chsrecterized by thst the
electropleating bsth is heeted in the electroly-
tic mechining zone snd is introéuqeq to the eva-
porstion zone in which the- beth “is conducted in

.8 flow in & thin lsyer horizontslly, whereby in

the. whole eveporsetion zone or only in & psrt the-
reof through the horizontslly ctonducted bsth eir

"ie conducted from below upwerds by berbotege,
‘eventuelly, the conducted eir is hested snd =f-

terwerds wet sir conducted through the beth is

teken off outside from the ‘circulstion sfter pre-

vious seperstion of entreined psrticles by the
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inertie method, end the concentrated rolution
{'rom the eveporstion zone ir fed beck to the elec~-
trolytic mechining zone, the electroplsting beth
being melle up in & continuous wey by weshings from
& wster wesher for rinsing of objects aftier the
seid electropleting beih.

According to the invention it is prefereb-
le thet the electropleting beth is heated in the
electrolytic mechining zone, supplying .in the ssaid
zone gt leest 25% of hest necessary for evaporse-
tion in the eveporeiion zone. In this csse the re-
maining smount of necessery hest is supplied to
eir which pesses through the beth in the evspore-
tion zone. by berbotege.

According to the invention it is edvissble
to introduce to the eveporstion zone st leest
55% of the volume of the electropleting bsth.

It is prefersble, sccording to the invention,
to introduce to the electroplating'beth at leest
55% of the volume of weshings efter rinsing of
objects trested in the ssid electropletiing beth.

" According .to tihe invantion'it'is edviséble
thet the sir tsken off outside from the circule-
tion is used for mixing the rinsing weter in wesh-
ers for weshing the objects efter the seid elec-
tropisting besth. |

It is preferable, according to .the 1nvent10n,-

--lthat the ‘8ir taken off  ‘putside from the clrcula—

.30

-;1on, efter.gddlng mater’vapour thereto, is used

for wsshiﬁg7the objecte,efter~thé seid eiectrOpla-

" ting beth,

~
-
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fccordinr to the invention it ie edviesble
tnet from vetl esir conducted throuph the bsth,
teken off soutside from the circulstion, water is
condensed off #nd seid condensed-off weter is u-
Bed s weashing weter in weshers,

The device for conducting & closed cycle of
the beth for plsting of coetings, especislly in

_ the process of electiropleting, comprising en elec-

trolytic tsnk, on evsporstion-device connected
with the electirolytic tenk through = device fTedd-
ing the electroplating bsth, preferebly en sir
1ift pump, eccording to the essence of the inven-
tion is cherecteriged by thet in the electroly-
tic tenk heeting devices sre comprised, =nd in

‘the eveporstion chember of the evsporetion device

there sre no hesting devices, the eveporstion chem-
ber of the eveporetion device is.horizontiel snd
comprises & periition whose height esteblishes

the thickness of the lsyer of the liquid, the

bsth inlet to the evaporestion chember is et the

duit or conduits snd/or conduits with porous walls,
through which eir is supplied to the evaporsted
bsth, eventually heested sir, the evaporetion chem-

' ber is from the side of the pertition connected

with & sepsrator, the upper pert of the sepsre-
tor comprises s drop cstcher through which wet eir
is tsken off, snd the lower psrt of the sepsraior'
comprises » conduit teking off the concentrsted

~ -
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beth to the electrolytic tenk, vhereby the heet-
ing device in the tenk is connected to the ter-
pereture-control system to conirol the temperatu-
re of the beth.

It is preferable that the Constructionél ma-
teriel Ffor building the eveporstion device is po-
lyvinyl chloride. 4 3

‘'Jt is edviseble that the GPOp.CBICher is of
@ lsbyrinth type and comprises sir-flow guide ve-
nes, ' '

According to the invention only the bath is
eveporeted, snd heet hecessesry to hest the liguid

is supplied, in principle, onty to the bsath in the

electrolytic tenk or in the vicinity thereof, with

the use of the hesting element beingAthe standerd ' -
equipment of the ®sid tenk, -or only the sir intro-

duced to the evsporstion zone is hested. When the
evaporstor is essembled with the slresdy pberst- '

element elresdy existing in the electrolytic me-

‘chining zone. Due to this, in newly designéd 1i-
'nes we avoid doubling the herting elements.
" 'Phe method edcorﬁing to the invention reduces gl- - ‘
‘80 the number of devices necesssry for sutomstic
- control of the working persmeters of the-bsth;

If necessery for power reasons, sdditionsl hest-

: ing is employed, with the supply of .hest power

being the complement between the hest power of
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necessary to conduct eveporetion with the reoui-
red yield,

According to the invention, eveporetion is
effected directly, by letting the eir pess through
the beth being eveporeted fiowing in & closed chan-
nel, being in the: phsse of dynsmic fosm.

The solution. sccording to the invention is
described in the éxample of reelisetion by mesns
of the drewing of the exemplsry device, which ser-
ves for reelisetion of the method. Fig.l presents
e schemstic device together with o wesher end s
feeding tenk, erd fig.?2 presents schemeticselly e
single eveporstion module spplied for reelisation
sccording to the invention and merked in fig.l
with number 10. The feed is supplied by & stub
pipe 1, it flows by & flow pipe 2, overflows through
& pertition 3, 'end from & sepsrstor 4 is tsken off
by & stub pipe 2. In the eveporsted solution, pe-
rsllel to the exis of the pipe 2, ® supply pipe 6
of &ir is immersed, said a{i. pessing through the
solution, csuses berbotege snd eveporetion there-
of. The drop ceticher 7 srrests perticlés of the
solution entreined by eir. As meterisls for build-
ing the device polyvinyl chloride pipes sre ususl-
ly used. ' ’

Such ¢ solttion hes & number of edventsges
in relstion to the existing devices,

The device znd the method sre cherscterized
by big design sizplicity, ‘eesiness of execution,
simple operstion #nd feilure-free work during use.
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On the besie of one siendsrd module, rFuch £r rhiown
in the exsmple in fir.l, it ir poreible to build
to the device eccording to the invention moltii-
-module eveporetors of the reouired yield, usnsl-
ly to ebout 100 1/hr of the evsporated liguid.
Such eveporstors require little space snd cen be
esrsily compiled with the slresdy opersting electro-
pleting line. In .lsboratory .conditions the ope-
retion of one module of the evaporstor presented
in fig.1l, of the length of the pipe 2 of D=70 mx
end the length of the eveporstion zone 1=0:5 E.

In the second experiment two modules of the

eveporstor were used for closing the meteriel cir-

culation sfter chromium pleting in & smell elec-
tropleting plant working in 2 esemi-technicel sacele,
Peremeters of & single module: D=110 mm, 1=1200 mm,

28 shown in fig.2, wechings from weshers B
ere directed es & whole by & conduit 20 to en
electrolytic tenk 9. The rste of flow of the bsth
through the évepdraidr“lo is controlled by the vel-
ve 11. The device hes &n emergency overflow whose
overflow conduit is merked 1n.f1g.2 with rumber 18.-

- After evsporstion, the bath is supplied by the pump.

12 to the feeding tenk 13 ‘wherefrom it flows to
the tenk 9. The tempersture in the tenk is con-
irolled by e tempereture-control system consist-
ing of elements 14, 15, 16, 17. The outlet of eir
from the eveporatién module is marked with nurber ’
19. Totsl evsporstion from two modules connected

perallely wes 10 I/hr. It ensbles c1051ng the ma-

’terlel c1rcu19t10n ‘of the electroplatlng plent,
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Fig.2 does not rnhov ion-exchense colunons
vhrough which weshings flow in order to elimine-
» L3 [ - ‘ .
te impurities, meinly ions Cr3 . Fe3+.
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1, A method of conducting s closed cycle of the bsth

for pleting of coetings, especielly in the pro-

" cese of electropleting, consisting in feeding the

bath from the electrolytic machining gone  to the
eveporstion zone, snd from the eveporstion zone
sfter concentretion of the bath in the: evspors-

tion zone back to the electrolytic mschining zone,

charecterized in thst the electropiating“bsth is
hested in the electrolytic machining zone snd is

. introduced to the eveporetion zone in which the

besth in conducted in the flow in e thin film ho-
rizontslly, whereby in the whole eveporetion zo-

"ne or only in & psrt thereof through the hori- .

zontelly conducted bsth from below upwerds eir
is conducted by bsrbotege, eventurlly, the air

" being conducted is hested, ond sfterwerds wet air

conducted ‘through the bath is teken off out81de
from the circuletion sfter prev1ous seperatlon

of entreined perticles by ‘the inertie method, end
the concentrsted solution from the eveporation
zone is introduced back to. the electrolytie me-
chining zone, ®nd theresfter the electroplsting’
beih is made up in s continuous wey with ﬁéeh—

Jngs from the weter wesher for wgshlng the.obe ~

Jects after ssid electroplatlng beth

IR
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/! rethod sccoréinr 1o cleir 1, chrrectlerized in
101 the electropleting beth 3r herted in the e-
lectrolytic wechining zone, ol leent ?25% of heat
nececstry for evaporetion in tne eveporetion zo-
ne being eupplied in the geid zone,

A method eccording to cleim 1, cherecteriied in
thet to the eveporstion zone £t leesst 55% of the
volume of the electropleting beth is fed.

A method eccording to cleim 1, cherscterized in thet

to the electropleting bath st leesst 55% of the vo-
lume of weshinge efter warhing of objects tresated
in the sgid electropleting beth is fed.

A method sccording to cleim 1, cherecterized in
thet eir teken off outside from the circulstion

is used for mixing of weshing veter i# wsshers
for weshing the: objects sfter the seid electrople-
ting bsth,

A method sccording to cleim 1, chsrecterized in.
thet sir teken off outside from the circulstion
is, efter sdding water vespour thereto, used for

weshing the objects sfter the s2id electropleating
bsth. ‘

A method sccording to clsim 1, cherscterized in
thst from wet sir conducted through the beth, tea-.
ken off outside from the circhlstion, weter is.
condensed off snd ssid condensed-off weter is used
s weshing weter: in weshers, A
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4 device for conducting 8 closed cycle of the bath
for pleting of coetings, especielly in the pro-
cess of electroplating, comprising en electroly-
tic tenk, sn eveporation device connected with the
electrolytic tenk through e device feeding the

-electroplating beth, prefersbly en eir 1ift pump,
'cherscterized in thst . the electrolytic tenk

comprises heeting devieces (17) end in thaevspore-
tion-chamber of the evpporat1on dewvice (10) the-

. re &re no hesting devices, the evesporation chsmber

(2) of the eveporstion device is horizontel end
comprises & periition (3) whose height estsblish-
es the thickness of the horizontel lsyer .of the
bsth, the inlet (1) of the bath to the evepore-
tlon chember is ®t the opposite side in relatlon
to. the pertition (3), the evsporation chamber (2)
comprises a perforsted conduit (6) or conduits

-end/or conduits hsving porous wells, through which

to the evsporsted bsth sir is fed, eventueslly hea-
ted sir, the eveporetion chember (2) is connec-
ted from the side of the pertition with 2 sepe-
retor (4), the upper pert of the separstor (4)
c°mpri595‘e drop cstcher (7) through which wet
gir is tsken off, end the lower part of the se-

.:pérator~(4f comprises & conduit (5) tekipg off

9.

~ the concentreted betn to- the tsnk (J3), the hest-

ing device (17) being connected to the temoerature-
-control system (14, 15, 16) for controlling the
tempereture of the. bsth.

A device according to cleim 8, charéctérized’in~

' thet the conqtructlonal meterisl to build the‘
R evsporet1on device is polyv1nyl chloride,

10.

35

N;.

A device eccording- to clsim B, charpcterlzed 1n that
the drap cetcher 17) is of the labyrlnih type and
comprises sir-flow guide vanss,
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