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;OM~EXCJ;AKGK MEMBSAKISS 

»'fJSSK- 

ä. i'öllii'wing is   the  translation  ©f  an  article 
fc^  ¥,&«,  Tits--:?  ßntiti©fj  "IesE~F.KiSh£»n.j3©  M#;abra«es 
--*  Tfciy  Application  of   JoivEsvCh&ago  MeffibvsM»os 
In  ChöKl&jti  Taefaaolorj;?**   [sse&   ß«t©}    la ,|!i.fii$,,i^ 
.£lläS,M,2^.il§,iJLS. CPlaüties } a   Wo  1,   KoseWj   Janu- 
ary   1.060»   pagss   55-59 4 

Ifcfj-es^'hange  tseiabjranöe;   are  slfectroeheaically  active 
^ia&tsc  sheets   espfrbfle  of  pr&duoiag  ioiis^oxettssf* '^f fecta * 
Thwn  t'#s> ESIP   properties   dsterjiia^  thy  t;a.*;ie  ai-sa.©   «s£   t^eli- 
aelsfrlcal  utility  o!  tli© tie 3 brasses;   lh$y  are usod  si*   ie>s 
exefcaiog^rg  or  a??   el©etr«ehesieally &.ctivK*  partition.;   <dia.- 

The  user   of   th©  iB&trjbrass er:   as   iea-'feacii&Bgers   are  at- 
i><?fc«ent   :Ussiteds   This   £a   eamlaiEfsd  by  the   fact   that  th& 
standard  iräustricliy^pi'-iKUiöed  rnesbraa^s   &,r& n&lnly of  the 
tiet^i'C^anoüB   i;j?p©   ifhess   iea^-e^shari^e-   oapability   is   lower 
til as   that   f&f   tfce   corrcspt-TRdirg   i oss^fe^eha&ge   r©siaf|   til© 
MSfi?!i  for  tiii»   lies   i«. thv   presence  of   stn  iß«-rt   {wi*'    <&*& ~ 

the E«;2CI*E,K0  istitsri&l.   Xa  a  irafftbey   sf   *u;st?:;   it   is   .,   H ü-i-the- 
3.«£&  more   expeaäsBt   to   employ   ä3n*~*Kölsa»s:e msalraKifis;., 

tli©  sulphrs-aeits   *ype  saturated   wit*i  isad  and  otfecsr  heavy™ 
Kfetal   i rn-s  eaü  £ajr?*  as  a  cca\'«siöat   shielding »«at er Sal  fox« 
eerfcai»  types   of   riu3iatie3a.f   Exeats   of   ifts-^accJians© js&terial 
raturat»«!   rith   r&öia&etivfe   isotopa«  eaa  b«  v-s®d  as   1»  sa.aia«' 
tiois  source,   for  fi^aaipi®,   is EJöidisai   asuä  laboratory  p-r-s-C-« 

ch#ski*a  Kacfv   CPlastles),   Ke   8,   XiSgJl 



tie® «ssB  pliaJbli«  &p|»l.iöa..tors   for local   isrr&äi&tlstn« . 
Ica-exehasij^© pi"*»©««»®»  is th«t teshnolögy of «uSv^nt 

d»Äiacrali^a4i©ß  eaia  la Haass? oas©s  *öS «igaS jfiö&mtly anödscn*"* 
nisaß'S  if  ian-*ex«8hßjftg©  resiss« a*« r*<pia.«i&«S  !»$• ®nüt&mm  rihhon.s 
of  i®a-»*ÄOh.&Bff* ja*sabra:ae;j-MtÄ,i"«r,iÄl,  Thie   ao»«ept  allows  the 
i©ß«-esE«rJsaag© par»©»*«  te b« g>:ia«»# »» at. «taatlau©««  baaie 
wiija  full acatem&tJU»»* 

Fiuar* 1 chöw»  OB» »f tfa» possible' ß<3&«wa&ti«5 pattas^i 
fsa.t?iriag iesa-eaichacg® Bmaaferaaess  is tli«  t&vsi of  ©oast 1 »u©*» 

Bttwiaäiag £rere roll  1,   the  eatloan-eacohaag»  rilbboss 
pK.as«s  thäfottgfe a. r^elisrgm* solittiea la fcasia 2,  th»n through 
the  '«»king: «wlutioj*   its  fea-s.iis  3 as«!  ö&.e&  »a  roil   1* 

Th© asio.Q,"ö5£ö|-i,-,iag®  rib&oia. wawrlÄd»  iz'ms  roll  -S,   pa*?@es 
i&jfougto th« «©Aaxger  #öX'Uüö» la baaia 4»   rtato  tfc.© worJtlsg 

'solutiOÄ  i-Ä baa!a  3»   sm<S  ta«a r©wi&dsi  ©ate yoll  S. 
T!fe©F ssotio» 'et   tins   irifcb«»»©- o«ui b® parall-ol  &ad oppo» 

git&lj;~-dä,r«sts?is  £®v®i-;si.l   :rib!ma«  e&is  b« «sad*  to  pass   thrfe-agli 
■ihs   er&rSei£igf solatios   äa«ta*d  ss£  Just  ©SO p.a.ijp1. 

■Tli«.rs „   if  the woff&isag laaaim «OBi&Iss  a w;ts*' »ol': ..   ,<« 
to-  b«  fffSfed of  a gii?&a  salt . Jf*il"%   ths&r«  t&«  nafe^äg««       .;. >»ttgJi 
it  of & catiöß™ aa4; ani©»™@3Kö&aieigöir pal:;?  of  ;rifeü<€f«r?   yl^lto 
a siw.tiltaB'öotäi'*  ©actA©aiaa.fic-ia «».<£  amlORiss^tioa ps«©«!"--®-:. 

OB  to© eati«ja«'-@.seB.ang'©  äri'fobofö  w*  .tte;.T«s 

S—Ef*'  +  K+ATafte R—K+  +   H+A*" 

AsuJt ©E tbst  asioa-esöhaög« rib*>oai 

S --01** + I%V*S-A*"  *   Ba0 

f&® «o®t  ®xt#a@"iy0 and promising area of  äj&sa^fiKa&ajag« 
si^slu*«.»®  spiJlleatiOAi» 'ha»?ejr,   2,4®»  ia  tlw&x xm® a,®  active 
partitions»  for  »leötrolyte fc&ths  AB  ©l&ei.r#©$ies&ia&X gressss- 
©a.wäieh  a,r©  in the :#&i»  of the   €sl ©•ciroctialf tie  type». 

i''ift.;n"s  1..,  & i?t..r.mk&*.'..c  diagram £«r t'hm -c!« i öK i Motion of solu- 
tions*   vttk. tee.-  alcl  <:*f  loa—exchaug:«?  s-ihho&'B, 



Ass   is   knowa»   ©l»etrodialysis  is   a  complex' pi»oo©»e 
Involving  a   combination   of   elactroXytlc,   dislytie,   atntl.   elec-«« 
tro-OBiiaotle  phenomena.   The   studies   of  O.K.   öarige-rev  et  al* 
(project'supervisor  —   1.1.   Zhukov)'CD  served to  isdle&t« 
that  the  character of  thi»  proeasa   is  .basically &<el®rmln®ä 
by th*  properties  of  the  rliapforagmati©  partitions  tv.hj oft 
close  off  tbe-  solutlos  in  th® central  öomj>as*te@at  fras  tfc# 
©Isetrode  ar»äs.   The  use  of   ietr-e^ohaxg© su&Kibranes   in  ,p.l&«» 
of  povous   diapbi'&g-ES  in this  process   to  & ooRSideyablc  @x- 
teat   alter«   the   quantitativ©  and   qua.lita.tiv«   eharaöter   of   tin 
prosesfj,   since  the  basic  pjpcoeee  producing Gl®etrt>&iy\iy&i& 
äs   th©  passage  of   ions   in  en  slectrlc   field through  tha 
& estiva no  earring  as   the   p&rtAtiofc,,   and  which  has   & gpacif£<3 
effect   on   ion  passage, 

Tfc&   foregoing  e&r>  b«?  13 lus-tr&tfeö  fej< -the   following  «s~ 
asiplß;L*?t  us   iGsagiiae  ass   e-i^ctyoclialvtic   pattern   for  an 
Ma25?04  ablution  using  ®3.c-etrooheaiica:ily   i&a^tSv«*  diaphragm 
{Figur©  2},   In  this   cass»   a ooR**idurable  portio.n  af  the    .,* .»j- 
tsfical   aa«gy  will   fos   ej*;p«d«ad  cm  ite   upeless  traswf"'    .»©« 
of   E'   and  OH"*   ioi:s   farm   tJi^   eleetr&öö   e era p. arts«; a ts • I1 t n   tfes 
central  üe-ctioni   th«*  eurrm^t   ®f£ieJency  for  tbe  aywtsrs   v, SI;,: 

If  niw the  liß&etivö  <!:lajphraäm«   wer©  tes  fee  r«ipI.&oesl  terf 

ids-a.l   iorsi.cs.iiy s®ssip»rmeabl«t vBsnbrariss f   ss&raely  an  anlößi- 
caily   paraeafclo meisbraas   ors   l;h# sneöe  side   aco   a   e«ti€'«ieall 7 
p!f?r-:.ie:ifcle   orsft  ea  the   aatfcod©  sid#   (Figure   3),.   then   there  vyll: 
be  no   tra;Qs?fer^r»(5&  ©f   H*4" &ad  Olf*  leas   from.  th?s  ©,l®etJ6&tf« 
aretiy   iato   the   central   cvrnpartwent;   felras „   KO  asMitiososl   «las* 
t:rical   *nie-rgy  u-3.11   h&v©   to   b©   axpanötECi   fand   t:h©   earrsst   @ffl- 
da-ay  of   ih<s   system   j.a   i|4e   ideal   case   sill   ec-nsti tuts   i.G0%4 

ctfrx-cstt^ffioionoj'  of  »early  9>Ü»9S;ä for   «he  giv*n  proofs. 

., X^'-Z«^.-..u„».w*...Jmrt.,nriJ.>,J,,i«„,,-,Ä;_,,lvw.^^.^ g. ,atf,.,vi,„.„^^^.JT*^ 

c-l S   „fäHh      BJ-« «1 ., H_y«o«\ ~"' H if n (1    *v> 43 i   I 'A  = «olutien 
f 

!i 

D 11    !«! Bj MS 

Flauro^a,   A. öefe*aatle  diagram  for  thfe  »lecti'odisfjlysie  of 
a» t?^s04  solatlos  with  the   aid  of   iaactivo  diepferagmff 



In additioa,   the  r&y®rm® diffuslos ©f Ma'.asui SfO* 
ions  owt  of  til© «»Xeetrod©  &rda»  into 'tha   eeatral  eosapart«* 
3»«s»t  which  oeear«   in  the   e&so ■ of  g>©y©u8  aaabranes   ie  actu- 
Ally  3?®dtt©#d  to  a Klnimum  wä©& ioa-*«aKSfe«ffigo sa©»brai»es   as*"- 
used,   a«   a veataXt  ©f  the   high  domalty  of   t&e  !att«r. 

A #©X«tiöö 

Figure  3«  & s#lss»a;*te  diagram  for t h« alaetrüdlÄlysülg  of 
aß:Ha«Sfij| solution with the  aid of  ioa-i&xch&Mg® diapliyagHi». 

It  may  £>« -«».©a  fro®  tJii«   ©«usspl®  that  tfe® ®ff«otiv«- 
n«»s  of  ®l«atroÄJ.jt*.iyti«  proÄ»a»#» may fee  iji«jr«as®«S  &&n@tä«r* 
ably  through   the us»  of   10ß«ex«sitaag:» B»*iabra»«s;   this?   faet 
is  of  g!P©ftt   *:h«or©tie&l  aad practical  sigaifio&ae«. 

O&vtoiiiwly*   t'üe ©f£eetiv*m©ss  of usitäg ioa-^siohanar« 
snemtfcr&nM   will  la the  lasst  «»alyetSs  b®  evaluated  with  r*i?»- 
«ae«  to  eioetricsl  ©a®rjrsr «xiMmdlttu'««*, 

The«  concept  of  curvoat  ooiutumptioa  is. tfe©  «3,®etro- 
dialytio  pvoeass* sa&y S>© aptly ?®nde**©d  through th«  iatro- 
duotloß  of  a notion of  &ppmr»ni  cnvit&nt  ®ffiel«a«sy whieh 
is  d$fi»®d  as   tls«   rail©  **£   th«f»y©ti#&I2y  .r®q;aired  ©isergy 
eoasuaptlo»   (^eoordlng t© Faraday's   law)  i©  -t-hm actual 
aaaoimt  o:?  ©Itetrica'A   ®nsrg*y  ess;p»»d#(ö s 

Y 
CCH--CE.>",?s0Si30O 

r»  C .;, <s«4* G,  are  tha  initial  and  Jtiaal  al««troJwt© eost- 
c«t.ivvat3 >??>.»   is the »sid&I«  ee»Rparts.#stti 

'"     Is  t/aa vc/'Xua*  of   tli*1   eo9»jw4rtJs.«!Bt j 
wIfcM  is   v.r.« &/s©uBt  of «leetrloity» 

Th® th«^.yat*<-ai «fficieaey <;i» f*> aocording to et«;— 
re:*t with the «3a cvT iojv-exeliaag« r<,y*tejr-.itt»a Mi?y 6<ft «salon-„ 
laS.^i by ;.»»«!;.-s  of  th« e*r...?.atiOEa  »fe^esttv-'i1  3>y &.V,  äLiarkcvieh 

4 



in   tmr e&tiors   »  X.80   Ctt—t*> 

■y\ fos- asioa    « 100  Ct"-™iO 

'^.hex®  t.;.  tsd  f       si?a  ti*<& cettiö»  trjyssfös'  aniM&srss   tea*  th© 

If cnrx-opt etfieiöKej?- ä^pamöisg tt* ä föig-al fliest d^gr~ 
?«,• SEE. ö«3ib-f»öife «s<»2©«utilitya t&esn tlia as^si'ditti.!?« of else** 
iri«xt   ©««irgy  isr   cs».sid®r.nblly  affect««!  by  t&*  el«sc-t:?ieai 

sasajas   öf  th«   following   .f'&anae&as 

rsbor*  R@1   •£- Ät~.t~    £S  the   total   voii&g*  c:a  the  @cjluii©i* 
c> 

e^&Ssstlag  fti  sSeetrod^  loss   1^ "-   g t-aits 
aad  oka*   loiep^s   ia  ths   eiee^rnlyt©  ass! 

*      aaiiS   electrical  resistivity  .?£  the afv 

braae«* j 
"It"   ifl   t'liö  feüi:5üat   of  sleöt'Jfä city j 

i&t£ieis?acty  according   to   ewyyent), 

2a planning  eleet^ödiaiftie  prozemsm  «atplöyiag i@®.  

fc^raftti«? writs'!? tr&iis?:£gr&a<5ö  pfceaöseaosa«   la aest  t&cfejiölogi.©^.::. 
eS-fcuaiÄüaa   iai/olvisg  the  u€-m  ©f  mnfcrani&g;..   this, «iff act   Is   u.-. 
dassi?afel<a„   This   is   aa-siiy  o*»ia. £er  the   ea.«#  of  Mectredi*.«» 
IJJSSIK   t«.  a thr^^-eeaapai-tia^Et  c«II  a«   nh&mi  Iß  the  schematic 
cH.a??:.i".3,w   at figr^r^   3„   Icmic  diffiaeloa   fyow  tfc.»  c^jitrai. cr/a- 
partsKjöi   into th©  al#*tracfe areag   iisd4»r   the  aetioc   ©f   «leot- 
Tic  Quvrvnt  iQvmm   the  salt  eosoflatratiar.   in  tlie middle   sic» 
t;-.oa„   Sißisltftaeeasiy,   ths   Alcc-iTr-o-osmotic   traasieranös   of 
*üt*y   ie   prccft«ö£ag:  ir.   tl>&  aixe   disrarotion,   i.o, f   from   the 
ee-ifcx-a.l   ExjotioB   into   tfc<*   ©?.octi*o.r>b   c&Si>artB)®int3,   thus   teaid^ 



iag  to   jnaraase  salt   coneeatration  la   tlio   central   section. 
2a  addition!   to  the  paroly  alectro-osvaotic  trails f ear «*■ 

»liüsf .of  wattfr frö®  ih© oeatr&l  eoapartna^at   iato  the «l«»o~ 
troda  areas,   water  la   also  carried  along1  by th« aoriag  ioas 
la  the   fares  of  water  Jackets.   Th»  aisount  of   watfcr  transport™ 
«d by  el««tr©-*fcSÄOSis  depends  ©a the s©ne#atyatio» of  tfee 
axtarjoal   sol-uticm   iwa^tmv  traasfariCöae«  iaoreases   with  reduced 
eoficaatratioa),   the  »atur©' of  the  is^viag  ions»   eurrsat   dem™ 
sit«,   physical   a ad  physio-öhoraicaX   properties   of   the ta^a- 
braaeo,   aad   other  factors. 

Slectroohenioal   process»©   using   io,a™#x«h.aKg-© i»«2tabra.n©0 
ate jjÄrforseö  In app&rattss     (»le@tr«Xyti<s b.a.tfc»)  öf irst'iöKSi 
d«ff!ga«   Th®  s^ismleftt ■ typ«*   is  a  two-ooaipartffiejit   o«llt   i(e* 
o&thttdo  ssö &BOd» ar«aa  »@farat®d fey  a.. K«»teJM&a«a*   I».sw«& 
a  ©ell  Ät  is  posarifel«,,   £«>r  ssx asp .?...#,t® obtaija a  £*■«=$ acid 
f?!>a   »as   of   Its   gaits.   If   a   Cat ion »exchange   meiabr&ne   is 
used  a0   tfe©  partition,   the  salt  solution  passes   iato th<? 
anod»  compartment.   This   le   th« method t&e-M at  t&»  pr'     „it 
iisste  for  obtaiaisg »®fea»i*  aöid  fs-eiss  Södlö.»  sala«iEa..:«ä 

Th«   sodiuss   losis   »3. grata   fraras   th«   anemia  are;;,   1A? to   th-.   cvtb.*- 
ode   eo» part met.t,'  «aid tli«  £r<&©  n^baeio  aeld  pr^öipitat^s,   la 
th«.   fo-ru  s£   a  »oft;»   wMt«  precipitate   :as?' th®  acidity  of   t!^ 
aaolyt«   tnc?«?-, as j   as  alkali   fosras   la th©   eatfeod©  egusp&rt™ 
sisBt:*  The ad^&titage &f  ifais  »@i'o©d of  ©hta£»i»g asfei-sic aöiü 
e-OKSJißtg   in  th«  fast   tfeat   t&er©  1»  so  »«©4  to  add. tmlf'jcrie 
aeld  tö  tfee  se*<liaa  s»tea.« 1 sat«*   th«  pyoduot   is   »*st   csemtaai- 
aati»«3  bj?  #©diuia  smlfatef   another advantage  Is  that  & isöef«! 
ba.©fe»  is   also  produced  1»  th«   procegu, 

Th«  öarSvatioa  ©f  fre©  ausisea   fr®»  thoiy salts,,   ssaoh 
as   ötayisaeslisÄlaSf,   threugSx  the   u»a  @f   asa  aaioa-axohaag® 
a era I» ran®  as   pa;$*titiaa  ha.»   alao'be«»  d'-sserlbecJ» 

la  th» &ia'ul tÄ»tööv*?ä   utilisation  of  «ail em«  aad   aaton- 
üxcliäage  BöS'üKUSSS ,   th«  «l®ctroXytic  c«ti   Is   divided   lato 
tfereö  8»atio»S£  «s   WSJET   described a-bov#*   Uh«s  sölutiea  tö «£■■» 
d:®r.f0  dialysis   a». p3.s,««d  is  the   e»ats?&l  e»»*partmsat«   This 
in   th® most   extsa©Iv®.^|?'»^s©d  typ«  of   ®l®©tx"©lyti«  ©«11». ■ 

Finally.,   If  -3 ??•  pe^^Sbl« t© äse  »l«ctyo,t^tie- lathis 
with  a- J.ar*a  "^..»,1»«^  t ?'   **,.?;.-V'3 y&atliag fatien«  aand   aai&ü5t--exehasge 

MuItS-cOTiäpgfrt'.^-^it  olöctr©<Si«3ljrsE»r«   as*®  presently  fe«- 
laf ased  la ttx-f  tr&fth&nXvg of salt  v&.t®r  SiBSluäiag sea aa;f 

of  rater  i.r«a5v-;*;.!»£  ia   & i:nalti«-«©av-s.^ts.^ s/i   e© i i,.  with      . „*«• 



««eh&Rg©  ia^asbrsB««   ist  <*.&   fcäliows*.   In a. mtjltl'-ooäJpax'tEent 
«sl^ssts'oääö.IyMsr  with   tw<ü   i&lftistrcfd&s ,,   4h#     eati^ar  asc*   susI^s« 
«.-auah&fcg;® ro#££b.ra&«fs   ai'S  plae,«*el  iß as alisrn.aiiug ess-af lip«1» 
«rtiossu   Th«   first   eatiojs«-©2;chang© aöabrasäs   is  p&,m.®*4. ivaxt   tn 
the  fcats&d«,,   while  tfcö  anlesr*  lausibifaR«  •*-  ihsa  last  i&  ife® 
n«*?!®®   »*  jesfä  Esst   to  &»©«£<&»   as  saj»  fe«s  seaa  £rois Ft £;»■$?«>  4.v 

Aä   a  result  a£   th&   fast  that  ss€Kbt;aa«5i?  ays?  ofe&if&vi-rsx'" 
±ss&€ fcj  the  p3*op0j?ty «?f   ioaS«  s&ssigKsrseafcilit^s   the   paßsaß« 
af  öi5rrßr,t   th^Äögb  s^*&  a «all  -sill   fr»j$h«*a  *;&t*s'   is ö^Kö 

cosjaps.rt'ni^ÄtSj   wfci!«   la  <z*hmrut■ ea.lt   £#n-$«mt?&.tie?!i  -»ill   ass»«' 
lar'sa^'&ft 

The   fraöSs«*n«9d  w&t«.?  and  coseaaty&tec*  galt  »ölutäßja 
ire   dra-»£   aut   of   tit«  o®31   through   üii£ ©r^jst   outle1,as   Th» 
water   to»  Iss  ??*sh«ji6ä  »lay   0© lä^pplitsS.' to   suo& a jsalti-cor * 

ix-.  ^ig-ure  4»   T^,© fmcüsasst»^  fas^ags»  <n£   tit©  aslutiör      ..-.jpoufifh 

Säs'i  of   the   IO230   iß   ihiä   watts'  uYif.i&rpro.?.«g  pur^f;.: >M4; I t ■■. 
sir«  s^utifalissed  act   tfc©  ©.pprc^iat®  ex^ctrocSö^s ?   tins  ears;*^"-" 
pftadiffig  ©l^ets?©^® jr*y.etloa.  p^ocmcts .asc«KAats aad s?,«t 
si-eliear b«  cl^ävsm off  &«vaii»-a©uj3lf «- j>-sri©dioa.liy  el<&ä?®ci 
«*»?«   In  th#  el-setf^'5ia:lysls   of  oalt   -»at-ar,,-   th© waia  pro- 
4'aöt5ä   of   *.>,«-ct.y«ö&  r^aaiions   at   tri&  cathode  aro byd";se^"*sx 
öi-BG   a  fc«,i3©v   Us® pr«Si3u«tfi;   £^*r'iö*sd   al;   tli^   aaede  are   ostygi&JSi, 

Tb>5   prob.*, »a   of   öait-»*fatsi'  freöbsaisg   1©   ö£   enöFföcms? 
MjmiiI*5äB.<3®  to  the  Rational   eac»Mf*   2» tsasy  ^egioas   of   tivs 
E..ö¥i«t  'üTsiöfe  i,h#j?©  lg  a. gefsre  s.hort&ge' of   freea ^a.ter  both 
fc? isolmelogleal  purposes:  aufi  £#1«   hunasa  at*d -a&irsÄl   eoaa^Ejr- 
il©ias   M.rm  v®v?  isipartast   ia   tb«s  pr&hl&t&  Qt   sxxpplvinE 8*r&.«" 
eoln;;r ■vu---%&®Za   witfc   fresh   v/-ütc*e 

i»-i   tlvä   basis   cf   the   old  ssotho^ls   for   odtslsise'  :£?®«ib 
^iMsesv   &n$  which   ere  still   ©xt@a*iire-l^  u&^ü  tooajj   «s   ava.» 

The  al^et'poahemj.ea.l,  ssthec!  «it  ga1..t-"%'at«r  tf^sh^ninf;, 
Jruj-^s  »inüCi   th<?  fcegrlffini^g-  of  the   aott.  äsenttyy,   had  not  &«©a 
3sitrod«oif»-.l   iato  ü'ß«J'j0try  outs  to  it«   Xev  ©fftölmmy   i&bmxt 
&%%*i.   Wit:-i   ■sis.«   eäfsmi   esf   iös^ö2;£'fcj".ä}g© aessbrau^s s   Isc^sTe^s, 

C«s:sp«M,i8jf-  th«f  «ic.mcsjjr  of  ves-lr«s  »i^fhcds  of   «alt- 
wi.t^r  fr^3h^al».s   Coriüriäs-y  ei*a.^?'<atieu;   ss;ulti-pba®#  ev 
ÄtlS22?   vacuums*  «>v**.pojfÄtlos.j   tÄ^rßCü^:spg».2dsiiw'-.ä  distil"  .,io»r 

the  ic»:ü«#^chasg-e  Esßtho«i;   ».idd  thö  -stl^-etrlfcal i,;,cj'ssb5?a-'r    -i'&tlj^'a), 
for#3ga   authors   CS,3)   eotjclusiesl  that   ths-  last   of   tUue   is2 



th© moat economical. This method of freshening has several 
distinct advantages; it 1® highly @£ficiest and can to«-easi- 
ly automated -without requiring large-seal® equipment tad 
numerous operational personnel. 

l\ 
Pact 
U4*AtHHi 

I |—.urtiJ    *II I»B !■  *  V>un*u 

jfHnü^ 

Ps  l^ffe I 
tniM-.jn.itJ   fcw»-i|M|—J   t<t-iy.iM«iim«t   W» JJM1" '*   »M»™*«. 

Figure 4« A seäematie di&grasa for 
trodialyser, 
A  « klksiine solution» 
3 K Salt solution» 
S s; 3alt~frae water« 
B ~ Chlorinated water«, 
E s- KC1 solution. 

janlfi-compartment eleo« 

It should to« mentioned,, how«?«r, that the Lectri- 
e&l uestbraas method ©f salt sate? freshening i» not unlver- 
sally applicable. 

Numerous studies en th® «Iffletrechexaioal fresh*»- : j,g 
©f salt water with t'am  aid ©f ion-exchange jaessbraae» (2-1?) 
provide SOB« basic .tor the eonelnsion tha..t this »etiuoci is 
»oat profitable in desalinating w®ter with a «ait content 
of 2-10 grama/liter down to a concentration of 3öö-i5ü© 
tailligrams/liter. In freshening water with a 10-30 graia/ 
liter salt content (sea. an«2 ocean water), otbar stet bods casj 
compete successfully with the «leotrleal lon«excltsMsg.9' '»©»- 
brane parodess. Finally, it is consider®«?, unprofitable t© 
enploy this techaiqw® in freshening water containing' nvmr 
30 graas of salt per liter. 

It is also not expedient to perform deep desalina- 
tion down, to a: salt concentration of 100 mi 11.i grass /lit or,. 
since in this case energy expenditures rise considerably* 

0ns of the first «owl-industrial installations of 



göafcra'1:!®   apg-a^nttis   vzth A   j-isld  «>:C   3? f. .,-3   >,:* t^iVko'u.'    ": u.i Jt 
iK>   E0llss.fi   £s*)?   v'';:icÄ  f rü^h^n-ed  sen  ®s..töi>  cisr&rs   to   -■,   <:.^Jt 
ceatsat  «.■£   SOö  spilligrar^j/? itev* 

ät  th*>   prf0@at   i .Ins es,   the.   lE^n-fciirl   product ton   ef 
s;i:3 5t:?is-a:i   «.».ttesr-s-ry^ehiSMlag   itsstallatlcaa  aaking uv;e  of   iü . ■ 
^'.^n^e^  r.i^Kli^^vf-K   L?si  f'^Bi-  aasta»«  bv   th«?   firs  e*f   js'^nl ei*. 

0«H:s  £>i   t.be   f^r-ai^rt   ?e:?fr?*a€ps   (1?)   pre-v id;«:u   hssie 
töchaSoaJ   sBf!  fi<-«vii»Äie  d&ta. ragst:;*öS.sag  the  * adust rial   iast«,V- 
2fl.t:;.«fu'?  built  by   Imi&as,   assel  operating  la  föt?,s .,   Ag-if^a**.* 
;:-iCi,-;th   Dakota*,   £fjfer$j*i   Iö>.?.aaäs   eas,   Csse  Table), 

.L;sb^.r£,t,;<$">'  sti;"ii«j:' -on  1;fc*s   f^©«benisRg'   tef   lim*'. "Tä-tö,; 
b^   tfea   el«w>:lfta"t   ior»~fi\&i';ha&g;«& fiasöx-e,?*?» yuHhoü*   w^ä*"  eond^-Cv.'■■■■■ 
s^   is  t!-t£.  BSi;   fcrißg   l<»^ä^3fs58   (165'.*' Ttes**   is^?^.5tigsfiesy 
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(W   graJäs/Xitör}»   afeoat   10  kw-h/sss3 far  water  öf steditsa  s&li« 
uttj   <7»XO  grass/lit«!*),   and about   O.tS  k*r-*h/3J»3  £©r  w.t®y  of 
IG«? nalinit^   C2«»4  grft«0/llt«r). 

It   ia   »osESionly  h*ld  that  with  a»,  installation  caps» 
, M.« öf .|iroäyiCtag    1  cable s®ter  of  #sr«g!h  water p©r 60«?, 
:  th# asftst?ra»© ® 11 a? £ see®   for freshsmlssg slightly salisa® ^ater 

«should  h%  25 ja1^ Cjn«Jters^>{   tfc®  surfssees should  be   100 IM
2
  fists« 

3»   »atoSj   a ads   X?0 Kt*   t&sr  &-U&&®  water* 
Ä  y&iisonabla  amt  söale  for   itsrsing eut   tr<n>sh  watc^ 

is th« "Oil   if-  ccasidsrsd 'to fe«? as   follevs;   lapses  cent©  •* 
1  v>4'   of   os&az»  and  a «a  wgtsr,   and   2<«S  c-öüts   fo.e   I m&  '!jfc 

i«i  &.dditIoii>   to  ealt-watar. f?es,hsin'Jiag»   »th©r  as.'6«3 
£>f  BS^Mfer/tae  applloation  ara  ö@scr.i&®d  in th©  literature 
For  dxsEnie;   it   nas   boe»a  pi"©poaesl  that  Eea&raaös   h*<  a&ed 
ft«   «loct^odas,   a«   m-:ll   us  feir deteralalng the   activity  of 
Various   iC'tys   <20™£2>«   Maseci?;®   <23>   h&u   sitagfesicsd   th»   «as» 
etauction  of  a n «abrase  acQunsisXal'tf-r   eoa»latino  ©f   trans- 

braxejj,   «Mio   Pattl-a   (24)   proposed   a si^abxvs.B»  gimftf^t&r 
for  pr^duoisg  «-SO ethical   «nergy b&a«d  e&  t!i«   griael?;;:..!*  of 
uziliminß   th*   sr-Ävgy   released its   the   nixing  of  «©a   wat*vj* 
with   fT&$ih   wat®?.« 

1'hare   as?®  'i*scriptioss3   of acstheds  for   rsssovi&g' »ias"- 
irsls   fa1»»»  orKfjiRia set* trials * C25„26 ) »   eoneeatrati&tt  radio« 
fö,<sti-c©   waste  waters   <&?),   separation  sad   ideittiflaatisa  of 

hydroxäd*'-  aviä   hydrochlcrie   aeid   <2ü),   Aa  original   sieiixod 
for  ofetsSBitfg ß6di«E  hydroxide   with  s.  low cäioride  .'«ant&nt 
we,?*   <!©■?ie«-*?  bi? Erl33ita2Sk, <3öK 

Detail®«   äfäsca-lpt-ioas   wf  raetn^ds   ioz  r^clal^iag  ir«>B 
aß«   »«ifuvio  aoiö  fros  etching  solution*   (31)   Bars  besä  pub- 
licised..   Th«   possibility   o.f   reeving missral.   impurities, irom 
sugar  &.&$  hyd>?OjLj»s®d  ays-taps  liat;   be-ars  «sug^s^te-d» 

Ki^h»vo2t^g€>   eleet^adlalysia  fc&e   feeen  US^ö  for pur-; "■ 
lag- silieoffi  CKid*»   titanium  calßo,   aad  oßfear  ^-,laable -   t    - 
rlRls,   T&c   Is^ttfej-  w,sth&ö   holds   graset    ..   ps-c-sii;?^   Iß.  f?<. .   „,;l©ld 
öf  »«asi-ec-nduo-icj* j«»at«rtf:.l   pro^tsotioa.. 

in  t&a  ftbsesacfe  of  <9l©etrie  (Suwenc  Md   wttli  th©  utiils&tl &R 

of   purely   ©siEotic  pjrcessres.   Tü^js,   foy   fcssaple.   th«  possi- 
feiJ.j.tj'  of  separatlnf  alsctr^lytlc Jülstisres  öw.-ßh s«  iiaOH aad 
fl%Kl  hy  osfaoti's  IS^ääS   has   buses props>&©a   (32), , 

In  our  6r)isi:n,   tbe   la,tt®r  ^sssess   oöuiö caace^,trabl.y :J« 

X.J 



carried cut  in a »ulti-cosipartJßent  cell havilng ion-exchange 
aeisbrane«  a©  partitions   (Figure  5).  33s® MaÖB solution con- 
taining an admixture of HaCl  is  introduced into cenpart&ents 
1,3,  and  5,  Compartment» 2 and 4 are filled with distilled 
water,      "acrndop 

*\ N40H, . v ,...„.._. 
CQOeßXBUlUU I 1 

i <?-<** Nad"""-1 ~—*—4- 

j ^ cßö6o0m*Q om ma 
Figure 5. A- «chea&tie diagr&E- tor the osaotio reasoval öf , 
HaCl admixture froa NaOE solution with the aid of ion-ex- 
change aeabranes. Numbers of 1«5 indicate compartments. 
A = KaOH solution containing 2-4% N&C1. 
B « Distilled water» 
C a- KaOH solution free fro» MaCl. 
X> = Membranes, 

Both electrolytes ia compartments. 1,3:, and ö will 
diffuse iat© sections 3 and 4; duo t© the groat difference 
in the concentrations of the electrolytes in th© additio- 
nal solution, however, corapartaents 2 and 4 will be fIliad 
aalnly with MaOH free fro» chlorides» Tha purifia«! KaOH 
solution is then drarwa off. 

This principle raay also be used for obtaining fresh 
water from sea and ©soaa water,.as well as for obtaining 
various purified substances (both mineral and organ!«)• 

Ion-exchange membranes are a new plastic material, 
The^ are not being extensively used &s  yet, but even at 
thie stags it ©ay bo confidently assorted that in the future 
the applications for these materials will foe both varied *>* 
nuaerous. 
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