
AD—A066 785 FOREIGN TECi*IOLOGY DIV WR IGHT—PATTERSON Are 04110 FIG rrn 
•cc~ •DETERMINING THE I ~PEPCENCE OF THE VAL UE OF THE EXCHANGE CAPAC !T—ETC(U)

AUG 78 A A 6R0$~O@~ tSOV . Z P KOLPAKCHIY EV
UNCLASS IFIED FyD~ ID(Rc~ T-~ ?s1-7 ;

t ~~~~~ ~~~~~~~~~~~~~~~

I



r ~~~~~~~~~~~~~~~~~~~~~
_______ 

~~ ~~~~~~~~~~~~~~~~~

1
FTD — ID (R S)T — 125 1—78

FOREIGN TECHNOLOGY DIVISION

• ‘~ DETERMINING THE DEPENDENCE OF THE VALUE OF THE EXCHANGE
CAPACITY OF ION-EXCHANGE FILTERS ON THE

GRAIN DIAMETER OF THE ION EXCHANGERS

• By

A. A.  Gromoglasov , and Z ,  P. Kolpakchiyev

D D C

App roved for public release;
dis t r ibut ion unl imi ted .

I i c ,

LA _ 
_ _ _ _ _ _ _ _ _  

J



~~~~~~~
- -

~~
-- -

~~ ~~~~~
-

- — ~~~
—- ‘ - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~- —.-- -— — — - - - . .- —-~-.------ - —-

FTD— ID(RS )T— 1251—78

cmiii ~
Iris ~~~
iii
N~NhHicS 0
~iiuI1ISiTIN._____________

EDITED TR ANSLA TION
Iis1i flu/*flJU$iUT ~ IS..

~~~~~~~~~~~~~~~~~~~
PTD.-ID(RS)T—l~ 51—78 11 August 1978

MI CROFI CHE NR:  ~~7J ~ C ( C/ / / 5 ~ _ _ _ _ _ _ _ _ _ _

C~~F73 158’I 5~2

DETERMININ G THE DE PENDENC E OF THE VALUE OF TI L E
EXCHANGE CA P ACI TY OP I O N — E X C H A N G E  FILTERS ON THE
G R A I N  DIAMETER OP TILE ION E X C I ( A N G I ~H~

By:  A .  A .  Gr omoglasov , and Z. I’ . Kolpakchiyev

Eng l i sh  pages:  11

$ource : Trudy M osko v~;ho? ~o I’~~~~r~’t I C i i e sk i kh
[n st it  u t a  • Nr .  ~ • 107 1 , pp. 1 ~1— l ~9

Count ry  or O r i g i n :
Trans la ted  b y :  Carol ~~~~. N a ck
Reques te r :  PTD/P HE
App roved for  pubi  1’ re 1oa~ e~ d~. s t r t h u t  Ion  u n l i m i t e d .

THIS TRANSLATIO N I!i A ~ •r~1IflN 3F T HE OR,Gi .
HAL FOREIGN T EXT wI1M ~~.~ A~~~ A~~A L~~T I t A L OR
EDITORIAL COMMENT. S T A T E M E N T S  OR T HE O RIE S PREPARED RY
A DVOCAT EDOR IM PL IED & RETHOSE O FT HE SO URCE
AI4000 NOT NECESSARILY RE F LECT THE POSITION TRANSLAT ION DIVISION
OR OPINION OF THE FOREIGN TECHNOLOGY Dl. FOREIGN TECHNOLOGY DIVISIO N
VI SION. WP .AF R . OH I O.

FTD —ID Rs)T—1251—78 Dateii Aup~ 19 78

-~ -~~~~ ‘~~~~~~ T1U



- ~~~~~~~~~

‘1

U . i. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a  A • A , a P p p p R , r

5 4  B , b C c  C c
0 B • V , V I T 7 m T, t

r r  r a Y y  y y U , u
p a I) , d 0 ~ 1 , F

E e E a \‘ e , y e ;  ij : , e * X x X x Kh , kh

~h , ~h Lj 
~ LI q Ts , ts

3 3  3 s  V Ch , ch
ki H u 1, 1 W w LII Sh, sh

L ii ~ a Y , y 11 w, ill iq Shch , shch
K M  K , k ~b b

17 .i L , 1 N b M e, Y , y
M N N , m b b b

H ~ N , n 3 3 9 a E , e

O o  0 , 0 Yu , y u
F i n  P , p  H i  Ya ,ya

*~~~ Initially , at~t.cr vowels , an~ after b, ~~; e elsewhere .
When writt en as ~ In Russian , transliterate as ye or e.

RU S~3I A N  A N D  ~ N~i LI SH TRI GO N OMETRIC FUN CTI ONS

Russian English Russian English Russian E n g li s h

sin sin sh s lnh  arc sh sInh~~cos cos ch cosh arc ch cosh 1tg tan th tanh arc th tanh_1
c tg  cot c th  co th  arc c t h  co th _ 1
sec sec sch sech arc sch sech 1cosec csc csch csch arc csch csch

Russian English

rot curl
ig log
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£ ITIR I I N IN G THE DEPP NDH C I CI THE ‘J f lU E 01 I R E  fXC HA NGE C~ PACIT Y OF

l O l - I I C H A I G E  FILTERS ON T H E  G RU N DIANJ TB & C ? TEE ION EXCHANGERS

A. A. Groaoglasov , Cand. lech. Sci., tocen t, erd Z. P. Kol pa kchiyev,

Giad. Stud.

The effect of the ici~ exchanger grain ~iaieter on the for i of

the output curve of the ici— exchançe filter i~ of interest in certain

vater treatuent situations. The prccess of ic;l2ation in

co .bined—acti.n filters, ~hicb are co.prise d of a specific fraction

Cf ica exchangers, is an exaupl e of such a case. The proble . of the

effect of the ion excharger grain ciaiete r an tI~e for, of the output

curve can be solved by the isthod describe d in (1].

Ihen ion—e xch~an ge filters are used for treeting auxil iary water

for steau generators or for cleaning turb ine ccqden sers , the content
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Cf iipurit .ies in the water is insignificant , an d the ion exchange

isstbiras are convex. These conditic u s wake it [ossible to assu .e

that the parallel transfer ct the tilt er inç fic ;t takes pl ace in the

ioniza tion process, w h i l e  t I ~e hi net ic s cf t t e  ~rccess are deter .ined

1y the kinetics of extetnal d iftu si cn .

In this case, the Eclutio n of the syste. ci differential

equations describing th icr ex cha n ge cocexu leads to the expression

( 1 J :
I),

where T 0 is a dinensionless value which  de ter a ines the ionization

r ceas. This value can ~e represente d ii~ tte for , of an exponen tial

dependence on the conditic qs under whi ch tF€ prccess is carried out

where u is the filtratica tate , d is the ict exchanger grain

diaaeter, C0 is the initial concentrati ço Cf the solution, y is the

cc.ffjcieot which deteusines the pxo ert~.es of the ion

exchanger—solut ion syste ., and ~l , ~~~, 
a aid 6 are the exponents

which reflect the effect of the change in t i e  ccrrespond ing
conditions of carrying cut the cocess.

jf two ionizat ion ~rccesses ace carr ie d out under cos~dit ions

which d i f fe r  only by one a r a.ete r , e.g., d , ix accordance with

eq.atjo n (2)  and the dci i n i t ico  of value  *~~, we can obtain
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Thus , by conducting t ic tests cm the icuixa tion of wa ter with

diffe xcu t values of the ioq exchang er g ra in  diaweter s , we can

calcula te the value of the ex cnent ~~, wh i ch  can be used in

calculati qq the ou t ut curves  of icn—ezcli.nçe filters using N. A.

5h ilov ’ s equation

t~~ti — t. . t4 )

The value Cf ~ i~ this equation can be found f r cu  the known for .ula

£ j~~~ç ‘ 
(~ )

where g0 is the va lue of th, total .zch~~qe ca acity of t~e ion

e~changer . Equatio n (5) can o n l y  be used v~ en the value of q0 does

uct deç.nd on the surface area of the ica exchanger (the ion

exchanger works by voluae)~ w h en the value cf q1 depends on the ion

ex changer surface at.., the equa ticu

~

should be used to calcelat. & , where q ha the kulk weight of the ion

exchaa ger,~ S is its specific surface area , end q ’0 is the value of

the tqtal exchange capacity, expressed in .g—equ ./c.’.

the presence Qf the dependence ci para .eteg 1 o. the grain

lisieter of the ion excha nger can ke establ ished in the above two

teat s, frau the results of which it is alsc easy to find the value of 

-~~~~~~~~~~~~~~--
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N.

Se conducted a series cf tests cm the ionization of a sodiuu

chlorjde solution in order to deteraine the value of £. The tests

were dcnducted on the device diagrauied in )ig. 1. Pure water brought

fr au tank 4 ty ueans of a gea r—type  UI  was •ixed in a specific

ratio with an Wad solutic~. The quantity ci NaCl solution was

d4a~eused by pinchcocks 12 depending cm the readings of the

salin~aet.t with with sensor D1. TLe flow Late cf the sodiu. chloride

sclutjcn was •onitored t y cotanetec R,~ Part of the solution passed

th i cugh th.r.•stat 7, where it was heated tc 3 C C , and rotaneter N 5 —

for eatablishing the required filtration rate — and arrived at the

ezperj.ental filter 9, which was charged with either a cationite or

an anjcnite. When the experiuental filter was charged with an

axiccite, the cationite was charge d into filter 10 , and vice versa.

Thus, it was possible tc fallow the de [leticn of filter 9 by the

salinç.eter with the senscr D1 and to inifcruly distribute sauples

taken fro. pcint 14. Then the water went tc the purification

asae.bly, consisting of three filters 1, 2 and 3 (cation it.,

aaionjte, and aixed, respectively) ; its purity was nonitored by the

salinq..t.r with sensor C 3, and its quantity — ty rotamet•r N, — and

it was pouted back into tank 4. Pure nitrogen was blown over the f ree

space in the tank above the water in crd.r to insulate it fro. the

at.ospber.. Equalizing container 6 with a •ancueter was located
he l’i i nd  t he  t~mr

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - — , - - -~~~~~
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fig. 1. Diagrau of device icr detetaining tie walue of E: 1 —

cationite filter; 2 — anic~ ite filter; 3 — cc.Iination filter ; 4 —
taik ; 5 — gear—type pu. ; 6 — equali2ing ccrtainer with .ano.eter; 7

— theruostat; 8 — ther .c.eter ;  9 — ezperi .erta l  filter (cationite.

anionite); 10 — filter (aaicnite , caticuite); 11 — tank with Wad .

sclutjcn; 12, 13 — pincbcccks; 14 — sau linS Finchcocks; 15 — water

sul ly line ; N 1, B,, B) — rotameters; t~, t~, L3 
— salinoaeter

sensors.

All of the filters and tanks of the asseubly were .ad e of

Jeziglas or polyvinyl chloride. The dia.eter cf the experisental

filter was 14 u.

the pinions of pu. 5 were nade of allcycd steel; therefore,

item jn a quantity of 160 ~~~ a cared ii the water after the puip.

The output curves of the icni7aticn pf NaC I solutions on

L
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bigh— ~ cid cationite Wofetit APS and h i g h — b a se  ationite Votatit SBW at

en in4tial lad soluticn concentratic n of 4’lO 1n, fiLtration rate of

50 u/k and different grain diameters were registered on the

asse.bly. The ion exchangers underwent Freliui-nary regeneration

acccrding to (2).

The ion exchangers were f ract ionated as follows. The swollen ion

ex changers were dispersed cm screens by a large quantity of pure

vater The resin remaining cn the screen was carefully washed by a

Lac kwa rd jet •f water. The iou exchanger qrai*a held in tfre holes in

the s~ reen were re sove d by a soft brush and were collected as a

se parate fraction. The siZes of 15C—20Q particles were neasured with

a .ea*uring lens in order tc deteruine the Frecise size of the

iractjcn. the particle diaxetars did nct differ by note than 5—6

hu~drCdtha of a .illi.eter fro s each cthst. The •ean arithuetic value

ci all the measurements was used for the calculations. Thus, three

tract4cns of 1.0, 0.6 and 0.4 ii were selected for the cationite, and

tot the anionite — 0.91, 0.58 and C.39 in ’

The concent ration ci We ions in the f i l t r a t e  was determined on a

Uaae pbotc .eter, and of ch lorine — with di lbesylcarbazon.. Figure 2

shcvs the results of th. tests wit h t h e  cetAoni te .
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Pig. 2. Output cur ves of cationite. Piltraticq rate — 50 i/h: 1 —
grain size — 1.0 a.; 2 — jrain size — 0.6 ii ; 3 — grain size 0.4 ...

lbs bioken line shows the calculated curve.

~~~~~~~~~~~~~ ~~~~~~~~~

The results of calculating coefficient C are given in Table 1.

Coeffjcie ;t C was ca lcula ted  for n ine  va lues  cf the  relat ive

coiceatratjon for each Fair of curves. Aft er t~ls, the points were

Fkctted c~ •illi.eter paper a;d the “wean weighted” value of all the

1cinta was determined .

The heigh~t of the layer and the speed ci t h e  f ront , calculated

icr p~iat C/C6 
a 0.37 according to the results cf the three tests

w~ th the cationite, are given in TaUs ~~.

L .
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The value of C calculated frcu laU.e 1 i~ ~ = —1 .2.

The output curves for the anicnjte are r~~c un in Fig. 3. The

Exfer4sen tal data and rEsults of tf€ calcula tjcri of ~ for  the

anionite ar e given in Ta~~1es 3 an d 4.

Fig. 3. Output cur ves of anicnite . Filtraticn rate — 50 n/h. 1 —

grain size — 0.97 nm ; 2 — yrain size — C.5€ i i ;  3 — grain size — 0 .39

in. The brckez~ l ine  sh obS t I~e calc%la tEd c ILve .
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~~bl. 3. Nfl: (1.) h.

ei~~i~~ i ‘•.— ‘“— .‘~ ;~~
_ _  

I t

X~~ UN 1,121 0,0111 l.a’S 3.~)4 1,75 I ,L~~ 1 .~ ~~. i

$,iu o.XII 1, $,fl~37j, ~I.8 2.8 1,18 1.49 ..4~
1,111 SJIS 13% 0,~~ II .$Z2 4,0 1.72 1.1% L ,5 1 . 4

~ -*.MI 0,111 2,116 o,~ a’r IM 4.11 2,208 2 .317 1.56 1.~
1US..,~~ I, 0,~~1 1.11 3.74 1,5) 1.301 ‘.5 1. )
J.III 1.116 2.5$? 0,11112,016 3.63 1,64 1,6 1.41 1.22
T.IP~~~IS 2 4 . 1,* 4,11 2.5$ 1,2% 1 .75 2,346

*, 4J16 2,116 4, 11,5$ ~~71 2,4k 1,2% I.? ~~~~4,~~ ~~~~~~ 1,116 .0,11111,30 222 2,213 1.218 0.53 1.~~

table 1$. NE T : (1) ca/h.

L Cs ~is 283  ‘
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the value of C fo r  t he an ion i t e  ca lcula te d as the  weighted mean

valu • frcm Table 3 is C. a —1.

~t fol lows from Tab les 2 and 8 that t h e  rate of the paral lel

trans (.r of the front does not depen d on t h e  v a l u e  of the diameter of

tbe iqu exchangers; thetefote , the value of parameter I can be

de termined fron equatio n (5) in this case.

th. output curves for the ionization ci scdiua chloride

sclutjcns on ion exchangers with a grain diameter of 0.6 Icationit.)

aid 0,58 m a (anionite) iere calculated oq tIe lasis of the results

chta ine d .

The calculated curv es  are shown b~ the bccken lines in Figures 2

and 3~ The •ean errors in tIe section ci the output curve in question

ate 3 5o/o and 1.42o/o, respectively.

Eikliqgraphy

1. 1sl~~~~~~~N, ~~~~ 1J.N . ~~~~~~~~~~ ~~
~~~ ~~~~~4 U s ~~~ 

•
~~~~~~~~~~ u~~~~

- ~~~~~~~~~ 14 ~~~~. ~~~~~~~_ i 116j~~j~~ k
S 

~~~~ ~~~~~~
-, 
~~~~~~~~

- s ~~~~ ‘Ir.,L. INS.
• ., ~~--~ 4 .  -~



- -  —V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
---

~~~~~~~~~~~~~~~ — ~~~~~~~~~~~~~~~ - - V 
V

DISTPIBUTIO N LIST

4 DISTRIIM ;TION DIPECT TO RD CIPI I :N T

~~~~~ ~7~ç’~ 
T cri

7~2~~5 D ’~ATC 1 I’053 J \F/ INJ ~.K1\ I
A2 10 tY’~J\AC 2 r017 ?F/RDXTR-~? I
P1’4  r~1P/ pDS—3c 9 r403 )\F1 C/TN/’ 1
(0-1 3 u’u\r~IIA i F404 AEDC 1
C5N~ ‘AI.LIsTIC ~r~; L)\PS 1 F .4 0 8  )\FVI , 1
c :Sl0 ‘ l U  MOPI LITY R & D  1 p4 10 ADTC )

t.A13/FI0 n413 i~m 2
C5 13 P ICATI~~Jy ~I~1SF.NAL 1 rTr
(‘535 t’?T/~TION SY~ (~OMD 1 CCN 1
C5 91 ~~TC 5 1~~~/F~’D/’~1Cr~ 3
(‘( 19 ~1t/~ PI DST(’NT 1 r~Ir./rus[V,OR N I SC I N ICI )
!!300 T SAICI’ (US.7’P ! LP )  1
100 5 F’~P7\ 1
P005 CtJ’ /(’PS,’)\DR,’Ft’ 1

~
:t”orns’r.” (50 1 ) 1

I
.‘ rrT . ’I.P 1

FTD—ID(Rs)’r—l251—78

_____ ________________________- — —.~—‘V. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~V- -~

V
~ ~~~~~~~~~~~~~ 

___ ____
p

_V
- 

~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~ -.~---- -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 


