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IH~ ) U E S T L O N  0? T H E  ~EC UA N IS1~ OF TiL E C FY STALLI 2IN G ACTION CF SCLIDS

CN S U F E h C O C L E D  WA TEI ~ AE I~CSCLS.

?L V. T o v b i n , ~~~. G.  B u d Q r a s~~a ya .

K i e v  St a te U niversi ty i~~. T .  G.. S h e v c h €n k o .

• cage 437 .

~any resear chers over a num ber of years ccr~iuct Work Ctl research

cn the m e ch inism ot the cry s tall i~~in~ action/effec t of different

suts t ax~ces on the super co oled ~~ter aercsols. ~ith the investiga tion

-~ cf new r e ag e n tu  f o r  an active effect on su~ Ercocled clouds and fog

decisive ioip ort an c e has the la r c ra tory e va l u a ticn of the

e ft e c tivene ss ot synth esi zed s i e ci t ~’en/sam ~~les , ~hich precedes w o r k

c o n s u m i n g  and  b u l k y  f i e l i  t es t s .  One  shcul d con sider also that hy  the

cCn tem ~:orary state o .  p r o t l e m  t ne  investi g atic n ot new active

I r e l a r a t ions cond uc t~ enj~irica lly . As is ~~f l C W f l, until this time sole

cr i teri on L u r  the p r e l i m i n a r y  sele ction of sutstances is she

re sembl a nce at crystal lattic e- s o~ ice an d crystallizing substance ,

which , as it shows experiment , no t always is justified , hu t main ,

dces not  m d k e  it p o s s in l e  tc oh tain ev e n th e a~~~roxi m a tely
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~u ai tit ative charactt~ristic at the activity of substance. Thus , t h e

selection of the crystallizin g substances ccnducts by the mass tests.

The ic.-~— f o r m i n .~ a c t i v i t y  of su b s t a n c e  is characterized by the

t h r ~~sho1d t e a [ ;e r it u r e  a n d  t h ~~ cu tcrcp ci the crystallization nuc lei

at t h e  g i v e n  t e m p e r a t u r e  of the su~~erccoled  f o g  f r o m  t h e  c a l c u l a t i o n

cn 1 y of r ea g e n t .  h x p e r i m e n t a l l y  t h e  t h r e s z L o l d  t em p e r a t u r e

d e t e rm i n e d  f r o m  i -h e  a pp e a r a n ce  of single crystalline pa rticles at ice

in the supercoole .1  L o g .  Th e c ut c r op  cf tne  c t a l l i z a t i o n  nuclei

significantl y dcpen i~ on the m e t h o d  cf t he  u i s~~€r s i c n  of r e aq en t  a n d

c o nu i t i o c s  o~ ex ’e r i m e n t .

Is suggested man y ~roceduics Lor d€t erw ini rj t h e  t 1~L e s ho l d

t e I r ~~( - rj t u r e  of ice t o r m a t i c r .  I n  S C V i e t  in ~~€ s t i g at i on s  t he y p u t  to

use aiost f re~: ue I k t l  y t n e  cocliny ch~i a ibe r~ a t  l a r g e  v c l u a e  [ 6 ] .  In

e a r l ie r ~~O U K  was  a j j l i ed  c c cl i i ; b o x  {f l , i i ], so m et im e s  W i l s o n

cloj d  c h a m b er  ~~L4 ]. in r e c en t  y e a r s  is r t o p c s e d  t h e  c h a m b e r  of t h e

cr i~j i n u l  c o n s t r u c t  ion  w i t h  st r i c t  t u e r i r c s t a t i n .~ t h e  m c a s ur ~ of the

c r i j i na l  c o nst r u c t i o n  w i t h  st r i c t  t h e~~u c s t a t i n i y in  v o lu c r ~ [3 ] ,  a n d

a lso  t h e  p r o c e du r e  Cf cod i n g  s a a t t / m i n ~ w ith l apse  r a te  [ 2] .  The

i r o r t  w i d e l y us~~d m ethods cf ap~~l y i r ~g th e c h a m b e r s  du r i n g  ass  t e s t i n g

s p e c i m K n / u a u c l e s  a r e  i n c o n v e n i e n t  d u e  t c  u r  i e l cin e s s  a n d  l abor

€ x j i ~nui -  ot ~ xp .-~r i m e n t s .  I n c c n ;v c n i e n c e  Is a lso  t h a t  t he  tes ted

su b s ta ~~ce m u u t  l i-’ i n t L o d u c e d  in t o  t h e  c h a m b e r  i t  h i g h l y  d i s p e rse d
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s t a t e .  Under l a b o r a t o r y  conditions are always feasible the operations

cf t h e  c o n v e r s i o n  of sp e c im en / s am p l e  i n t o  aero scl  by s u bl im a t i cn ,

t r a y n u e n t a t i o n  w i t n  ex p l o s i c n , etc. F i n a l l y ,  t h e  a p p l i c a t i o n/u s e  of

t h e  c han b e r s  is i m p e d e d  b y  t h e  need t h c r o u g h l y  to clean t h e m  f r o m  the

r e ag e n t s , w h i c h  w e r e  b e i n g  a p p l i e d  in t he  p L e ce d i n g/ p r e v iou s

e xp e r im en t s .  H o w e v e r , in  sp i t e  of t h e  d e ti c ie n c y/ l a c~ s i n d i c a t e d , it

s hou l d  se no ted  t h a t  t h e s e  m e t h c d s  g i ve  t h u s  f a r  t he  o n l y  p o s s i b i l i t y

cf t h e  e s t im a t i on  of t h e  o u t c rop  of t h e  cr y s t a l l i z a t i o n  nuc l e i  unde r

c o n d i t i o n s , w n i c n  a p p r o x i m a t e l y  i m i t a t e  r e a l  cl c u d .

cage  23e .

I n  t h e  p r es e n t  i n v e s t i g a t i o n  was  the  e x p re s s e d  goal. to  d e v e l o p

t h e  conven ient  m e - t h o u  of r e s e ar c h  on t h e  c r y s t a l l i z i n g  ac t io n/ e t f e c t

Ct r e a g e n t s  a n d  un uer i d e n t i c a l c o n d i t i c n i s to c c mp a r e  the

c r y s t a l l iz i n g  ac t i o n/ e f t e c t  of . h i r i c r e n t  s u b s t a n c e s .  As t h e

q u a n t i t a t i v e  c h a r a c t e r i s t i c  of. t he  i n t e n s i t y  of.  t h i s  ac t i o n/ e ft e c t

c a n  s e r ve  t h e  caused  by r e a g en t  i n cr e a se  in  t h e  t em p e r a t ur e  ot t he

c r y s ta l l i za t i on  of t he  s u per c o c l e d  a€ r c so l  ~T T — T 0 ( w h e r e  I and

T o — c r y s t a l l i z a t i o n  t e mp e r a t u re  i n  t h e  p r e s e n c e  of. reagen t and

w i t h o u t  i t ) .  I n c  p r o c e d u r e  of t h e  d e t et m i n a t i ct  of v.i lue A T  m u s t

some r e q u i r o m e n t s .  F i r s t , i t  mu st  ~r o v i d e  the  p o si i b il i t y  of

c b t a r n i n q  t h c  w e l l  r o p r o d u c i b l e  r e s u l ts .  I n  t h e  second p lace , it is

:~~~s~i r y  t h a t  t n e  c o n i i t i c n ’~ ct t . x [ € L l m e n t a t i c n  as t a r  as p oss ib l e

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ • • .‘ —
~~~ ~~~~~~~~~~~
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be close to tn e  thenies , which are created in sulercooled clouds.

T a k i n g  i n t o  accoun t t h a t  w h i c h  w a s  j~r e s en t ed  were  carr -ied out  t he

i n ve s t ig a t i o n s  of. t h e  c r y s t a l l i z i ng  a c t i on ,€ f f e c t  of r e a g e n t s  en

i rodel  ~ y s t e m s_  As t t ie m o d e l  of w a t e r  a e roso l  in  t h e  de v e lQ p e d  n e t h o d

~as u t i l i z e d  t h e  em u l s i o n  Cf .  w a t e r  in s l i g t t l y  p o l a r  viscosous l i q u id

— l i q u i d  p e t r o l a t u m .

In  t h e  l i t e r a t u r e  t h e r e  is i n f o r m a t i o n  a b c u t  the  o b s e r v a t i o n  of

t h e  ice f o rm a t i o n  by  o p t i c a l  m e t h o d  in r e v e r se  Em u l s i on s  wate r/ cu )

[7~~. Fcr  i n v e s t ig a t i o n s  the  a u t h o r s  o b t a i n e d  t b c  emu l s i o n  of w a t e r  in

l i q u i d  p e t r o l a t u L u , s t a b i l i z e d  by t h e  en~u l sit i e r  T — 2  ( est e r i fic a t i o n

~r c d u c t  of m a x i m u m  f a t t y  ac ids  and p o l y y l y ce r o l ) .  Fcr  c o n d u c t i n g  our

e xp e r i m e n t s  we considered ir p o s sin l e  t h e  a p p l i c a t i o n/u s e  of  an

e m u l s ir i e r , since t h e  a d d i t i cn  of t h e  l a t t e r  c c u ld  d i s tor t  t he

p i c t u re  of t h e  d e t e r m i n i a t i c n  of the t e r p e r a t u r e  of the

c r y s t a l l i z a t i o n  of W d t e U  in t h e  e m u l s i o n  w i t h  t h e  a d d i t i o n s  of

r e a g e n t .

E x p e r i m e n t a l l y by  us s t u d ied  t h e  e f f e c t  C t  a series o t

su b s t an c e s  on t h e  t e m p e r a t u r e  c t  th~ c r y s t a l l iz a t i o n  of t h e

5up e rc o o l e d  e mu l s i o n  of t h e  w a t e r  in o i l , r c t  c cn t a i n i n g  s t a b i l i z e r s .

F o r  th~ purpose •i~~
• an i n c r e a s e  in t h e  k in e t i c  e mu l s i o n  s t a b i l i t y  to

li~~u r d  p e t r o l a t u~i t h e y  a d d e d  c er t a i n  q u a n t i t y  of carbon t t r a c h i o r i d e

so t h a t  t h e  g e n e r a t i n g  : i x t u re  w o u l d  h a v e  t n e  s a m e  d e n s i t y  as w a t e r .  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _  _ _
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T h i s  m i x t u r e , nia ~i~~d o i l , w a s  u t i l i z e d  b y  us as th e  d i s p e r s i ve  m e d i u u

* .~u r i n j  t h e  ~ iod u c t i c n  or e m u l s i o n .  The  e m u l s i o n  of w a t e r  i n  oil  was

c i .t a : n~~t1 b y  t w o  s i f f e r e n t  m e t h o d s .  In  t h e  t i r s t  t he  e m u l s i o n  w a s

c~~t a i n e J  b y  t k ~~ d i sp e t s i on  of w a t e r  in  i n s t r u m e n t  for  g r i n d i n g

b i o l o g i c a l  p r ep a r a t i o ns .  Fo r  this , intc the cc r tainer of crusher

~o u r € d  50 ml. of u i l  ari d 1 ml of wa t e r . .  I ’ i x tu r e  t h e y  mixed  d u r i n g  5

a i n u t e s  at t ru e ve lo c i ti  of t he  r o t a t i o n  of .  a g i t a t o r  6 0 0 U  r / m i n .  A~ a

r e su l t  Was obtained t h e  u n i f o r m  em u l s i cr .  ox  w a t e r  in oi l , whic h ,

h o w e v e r , w a s  u n d t r s t a o l o  and tot  s e v e ra l  h c u r s  it was  s t ra  t i f i e d.

This, a p p a r e n t l y ,  is cx~ l a i ne a  t h e r e - s  t h a t d u r i n g  t se  p r e p a r a t i on  of

em u l s i o n  by  means  of  e n e r g e t i c  m i x i n g  in t o  i t  u r a v o i dab ly  f all the

a i r  b u bb l e s , w h i c h , f l o a t in g ,  t h e y  c a r r y  o f t  w i t h  t h e m s e l v e s  t h e

d r op let~ of w a t e L . c a u s i ng  t h e i r  c o a l e s c e n c e.  A r.  s p i t e  of t h i s

d e f i c ien c y/ l a c k , the ob t a i n e d  t h u s  e m u l s i o n  of w a t e r  could be

u t i l i z e d  f o r  i n v e s t ig a t i o n , s ince  t n e  d u r a t i o n  cf c o n d u c t i n g

e x p e r i m e n t s  was c o m p a r a t i v e l y  s ta l l  ( a i c u t  -~0 m i n u t e s ) ..

P a g e  2 3 Y .

In.  t h e  second m e t h o d , based on t h e  c on d e n s a t i o n  r e h e a t e d  p a i r  iii

cod ed o i l , were  o b t a i n e d  t h e  e m u l s i o n s , k i n e t i c  more  stai~ le. For

t h i s  i r :t c  cooled t o  0° L c i i  f r o m  t i n e/ t h i n  c a p i l l a r y  d u r i n g  15

secon ds  at c o ns t a n t  v e l o c i t y  t h e y  p a s s e d  t h e  s t r e a m  r ehea t ed  w a t e r

l a i r .  In  t h i s  case wa s  o b t a i n e d  v e r y  s t a bl c  in  t i m e  e m u l s i o n  w i t h  the

L.~ ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ . —.rn- — -’ --~~~~~~-.- —.
~~~~—.~~~~~ _ _ _ _ _ _ _
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constant condensation of. t h e  d i s p e r s e d  pha ~~€ ( a b o u t  2o/o b y  v o l u m e ) ,

which was utilized for i n v e s t i g a t i o n .

it is i~~t e r~~s t m r g  t e  no te  t h a t  d a t a , c f t a i n e d  d ur i n g  the study

c i .  t h e  t e m p e r a t u r e  ci .  t h e  c r y s t a l l i z a ti c n  or  t h e  e m u l s i o n s , p r e p a r e d

Ly t h e  t i escr ibec  tw o m e t h o d s , w i l l  a gr e e  s u f f i c i e n t l y  wel l  b e t w e e n

t h e m s e l ve s .  For the characteristic of the  a p p l i ed  emu l s i o n , p r e p a r e d

~ by c o n d e n s a t i o n  iue tho~~, was  stuuied the particle distribution ct the

w a t e r  in i t  ac c o rd i n g  to  s i z e/ d i m e n s i on s .  Fi g u r e  1 g ives  t h e  s p e c tr u m

Cf the urop s of water in  t h e  eu iu l s i c n .  A l o n g  t h e  ax is  of ordinates is

~eposit/po stponeu the number of particits Ic/c) whose  r a d i u s  is less

t h a n  t h e  d a t u m , a L o n g  the a x i s  of. a b s c i s s as  — t h e  r a d i u s  of pa r t i c l e s

t u . As can be seer  tr om tne f i g u r e , t h e  s t u d ie d  e m u l s i o n s  a r e

p o ly l i sp e r s e , w i t h  d i s t i n c t  m a x i m u m  in d i s t r m r u t i o n  cu rve.  I n  t h i s

case  a gr e a t e s t  q u a n t i t y  ci. d r c~~ cm w a t e r  in t h e  emu l s i o  the y h a v e

a r a d i u s  6 tim., T~ ese d a t a  s h o w  tha t t h i s  e mu l s i c n  can serve as the

su t r i c i en t l y  good m cde l  of n a t u r a l  w a t e r  ae ro s c i s .

Th .~ t e m p e r a t u r e  of the c r y s t a l l i z a t i on  of e m u l s i o n s  w a s  s t u d i e d

by t h e r m o g r a p h  m e t h o d  a t  t h e  i r s t a l l a t i c n , s c h em a t i c a l l y  d e p i c ted en

Fig . 2~

I n t o  test  t u b e  A t h e y  p o u r e d  10 m~ of .  e m u l s i o n  and  w a s  p laced

into it cop~>sr— constantan tn crm ocou p lc E. Test  t u b e  A on p l u g  was
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i n s er t e d  intc coolirH ch~~mber C uhcse  w a l ls  w e r e  t h e r n i o d— i i i s u l a t e  by

a sb e s t o s , t h r o u ~~h t h e  c h a m b e r  at t h e  c c n st a nt  v e l o c i t y ,  r e c or de d  by

rh~ urret. -~r , t h e y  b l o w , ccolcd  b y  l i gu i d  n i t t c y e - r , and  t h r o u g h  each  ot

~~
) seccn~~s r e c oj ~~es r e a d i n g s  or t h e r u r o c c u p l e  E cn a g a l v a n om e t e r  of

t h ~ t y p e  ~ — 1 ’~d/3. A s a n  e x a m p le F i g .  3 g i v E s  t h e -  t y p i c a l  t h e r m o g r a m ,

c b t a i nc s  i n  cne of. t h e  ex [ : e - r i m l e n t s .

- ‘ 1 
- 

~~

.._

3 9 15 21 27 ~Y J9r~~~ (/)

Fig.. 1. Fig .  2.

Fig .  1. C u r v e  of t h e  p a r t i c l e  d i st r i b u t i o n  of t k e  w at e r  in t h e

e m u l s i o n  a c c o r d i n g  to s i z e/ d im e n s i o n s .

K ey :  (1) . ~m.

Pig ..  2. I n s t a l l a t i o n  . I i a g r a i r .

- — — —
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As can n~ s~~~:2n ~ro~ : the figure , on the rmogr am i~~ i i st i n c tly

c i s e r v a i l e  d s er i es  ot  t n e  e x c t h e r . i i c  i c a k s  ( t e m p e r a t u r e , w h i ch

c o r re s j o r :d s  t o  each of t~~ese p c a k s , i t  was d e t E r m i n e d  f r og  g a u g i n g

c u r v e / g r a p h )  , c a i s e d  b~’ the freezing of t r u e  i n d i v i d u a l  t r a c t  i ons  of

t h e -  d r o p s  cf w a ’ er , w h i c h  w~- r t ~ ~eing a c c o m p a n i e d  heat liberaticn. The

I t e s en c e  on  t h e  t r u e r n i o g r a m  of a ser i e s  cf e x o t t e r a t i c  peaks is

r e se n t e d  j  C uti  p1 et e l y  n a t  u r a l , since t he  e n u i s i c n s  b e i n g

i n v e s t ~~g at €d w e r e  L ol iliSperse , a r t  t n i  t e a~~e t a t U L e  o f t h

crystaLLizat .Lan ef the s-upercool~ d d u e l s  o f  w a t e r , as is k n o w n , it

de~ End s or. thei r size/di~ cnsion. Fu r theL. oLe , it is n e c e s s ary  to keep

in  m i n d  t h a r  t h E  process of t h e  c r y s t a l l i za t i o n  of s u p e rco o l e d  l i q u i d

is f l u ct  ua~ i on a 1 , a n J  t L E L e  t o r e  e v e n  i t .  t h €  c a s e  of m o n o d i s p e r s e

sy ~~t e s s  ii t h e r w e ; r a r  i t  ~as t c  bE ~x i e c t e d  t h e  p re sence  o t  a series

of.  ~~~~~ i t  t h t  i e t e i m u t ~~d t e m j e L a t U re  L i f l~~~e.

For  t h e  c a L ;u l a t i cn  ct  t i e  mo~~ ~rcoaLl e tempe ratur e cf t h e

cry ;tall izatron of p o I y r i s p - T L 5 e  emulsi on ., ctvicu s l.y, it is necessary

t o use s t at i ~~t i ci 1  m~ thc f. For thi s P U L I ) S €  t n t y  p laced  n o t  less t h a i

10 p a r a l L e l  c x  ~~iu w n~~s (~~o th dt on th€ o b t a i n e d  t h e r m o g r a m s  i t  w o u l d

te  a b o u t  100 e x o t c L e : w i c  p e a k s )  a n d  t h e i r  r e su l t s  w e re  t r e a t e d

statistically [~~ J..

-
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F L  ;ure t4 ~~~~ an examp le ot the hystc~ ran , constructed

a c c o r d i n g  to t h e -  e m p i r i c a l  da t a  cm t h e  f r e e z i n g  p c i n ts  of t h e  d r op s

Cf  w a t e r -  m u  t he  e m u l s i o n , a n u  t h e  evened d i~~t r i L u t i o n  c u r v e -  a c c o r d i n g

to  t h e  r~o r r r a l  l a w  ot  d au s s .

I n  t h i s  case L u o b l u i l i t y  t t i a t  t h e  cm~i i r i c a 1  l a w  c or r e sp c n ds  tc

r u r n a l  d i s t r i b u t i o n , is ‘i ~~. 7 C/ C .  ~ith reliar ility d.95 roos t p r o b a b l e

t h ~ t P ni~~t r a t U r e  )L t~~ E� c r y s t a l l iZ a t i o n  cf d r op s  T = 17.3  ~ 0. 5°C.

t_~~~~~~~~~~~~~~~~~~~ l

•

1~~~~~~~~~~~~~20 30 MUH. (f)

Fig. 3. Thermogram ot the process ci the crystallization of the

su ~~er cooled  e m u ls i o n  of w a t e r .

K e y :  ( 1) .  m m . .
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-8 - / 2 -f6 -20 -24 t C

Fig. 4. iiystogram of. the prccess of the crystallization of the

supercoole d emulsion of water.

K e y :  ( 1 ) .  Fre~~u e n c y .

P a g e  2L41 .

T h en  was i n i t i a t e d  r e s e ar c h  on t n e -  e f f e c t  cf a series of

mu b s t a n c e s  on the t e m p e r a tu r e  of t h e  c r y s t a l l i z a t i on  of w a t e r  in t he

e m u l s i on .  in  t h i s  case as the  su b j e c t s  of i n v e st i g a t i o n  were  selected

t h e  r e a g en t s , possess ing  the  c cn s i de ra tl e  cr y s t a l l i z i n g  ac t i o n/ e t t e c t

I 
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(A j J , rbi 2, CUS , p hioro ~luciriol) , a n d  a l so  f o r  a c o mp a r i s o n  some

I s i r st a n c ~-s , t h e  not  c a l l i ng  cr y s t a l l i za t i c n s  ox  t h e  supercooled

ae r o s o ls  ( A ~~C i , ~~~~ P b S , C a CO 3) .

,~s C I I I  be see xi f r c n  T a b L e  1, t h e  r e s u l t s  of t he  e x p er i m e n t s ,

c a r r i ed  out with the e n n u l s i cn s  of w a t e r , ob t a i ~~€d b y d i f f  r e n t

r ” e t h o d s , t h e y  t..i l l  agr e e  s u f t i c i e n i t l y  w e l l  t e t w € e n  t hemselves .  lit

3ccordan ce  wit h literature data , t u e  g r e a t est  c r y s t a l l i z i n g

a c t i o n/ e f f e c t  possess A g . ) , Pb .) 2 ,  C u S  a n d  p h l or c g lu c i n ol .  S u c h

su b s t an c e s  ~s A~~C f ,  Cd S , Pb S , C aCO 3, e i t n e r  i n  Irac t ice  do not  a f f e c t

t h e  t e m p e r a t u r e  of. t h e  c r y s t a l l i z a ti o n  ci w a t e r , or even s e v er -a l  i t

t h e y  lower  ( C a C C 3)

T h e  g i v e n  dat a  a lso  s h c w  t h a t  tr i o p r o p o s e d  m et h o d  can be used to

e - v a l u a i - c and c o up a r i s on  Cf t h e  crystallizir~ ac tion/effec t of

d i f f e r e n t  s ub s t a n c e s  on th e  s ul e rc c ule d  w a t e r  aerosols .

By th e very interesting to us is ~res€nt€d the

~stabli she d/installe --~ expcrim ent aliy fact ci a sharp reduction in the

e m u l s i c n  s t a b i l i t y  of w a t e r  in oil  in the presence of a series of

c r y s t a l l i z i ng  r e age n t s .  T h i s  t a c t  t u r n e d  o u t  tc  be t h a t  w h i c n  was

s o m e w h a t  n o t  ex p e c t e d . As is k n o w n , h i g E l y  d i sp er s e d  p o w d e r s  c a n  be

t i l e  st~jb il i -z’-~r.s of emu l s i o n s .  In  t h is  case h y d r c p h o b i c  powders  ( t cr

e x a r r j l e , c a r t o n  black) will starilize reverse emulsions (of type ”

_ _ _ __ _  ~~~~~ -. -—
--,- .- -
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water—in—oil” ) . As is k r c w r , the case ci a reduct ion in the emulsion

s t a b i l m t y  in t r u e  p r e s e n ce  of h i g h l y d ispe r se-I  p cw der s , u n t i l  n c w , are

r o t  de~ cribed~ The stabilizaticn of em u l s i on s  b y  powders , and  also

the reverse p roc ess of a r e d u c t ion in  the  ea ul s i o n  s t a b i l i ty ,

undoub tedly they p r e s e n t  t h e  s u r f a c e  p t~enomena , bonded wit h the

accumulation of reagents cn the b o u n d a r y  of twc nonniiscible liquids.

F

- - ~~~~~~~~~~~~~~~~~~~~ 
- - - - 
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- 

~~~~~
-=-- ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ — -  —~~~~~~~~~~~~~~~~~~~~~~~~~ - - - —----- --_--— --- - -

E~CC 77 1C57 00  PAGE

‘lable 1.

(.2) 3My.1bcu~~, no .iy qeHNa, (3)3MyJ,bcN,,( / )  
~ HCI tCpFI U IIOHIIMM M~~TO~ OM KOHAeNCI UHOHHWM

Bew ec rao
7 Al 7 AT

—17 ,3 — —14 -—

fS) AgJ —8,5 8,8 —5,8 8,2
4’Jl opor Jl Iolul H — — —6 ,8 7 ,2

PbJ., —9 ,6 7 ,7 —6 ,9 7 ,1
Kgf — — —8 , 9 5 , !
CuS — — —9,3 4 ,7
CdS — — —12 ,5 1 ,5

Ak’Cl — — — 12 ,7 1.3
PbS — — —1 4 ,4 —0 ,4

CaCO 3 —20 —2 ,7 -—15 .7 — 1 ,7

~ Key: (1). Substance. (2). Emulsion , obtained by dispersion method ..

(3 ) .  E m u l s i o n , o b t a i n e d  by cor~d e n sat i cr  m e t h o d .  (4 ) . W a t e r .  (5) .

Ph io r o g l u c i n o l .

Page  2 4 2 .

In  connec t ion  by these it is v e r y  i n t e r e s t i n g  to c o m p ar e  the

a c t i o n/ e f f e c t  of reagents with the chatacter of its a’dsorptive

r e a c t i cu  w i t h  w a t e r .  T h i s  r e a c t i o n  can  ~e studi€d b y d i f f e r e nt

me thods, for’ example , by the study of the adsorEtion izotherms of

_ _ _  ~~~~~~~~~~~~~~ ~~~~~~~~~~~o-_ _-
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w a t e r  v a p o r s  on t h i s  r e a ge n t , t h e  d e t e rm i n a t i o n  of heat  of w e t t i n g  of

so l i d  w i t h  w a t e r , etc.

Or ~ t h e  c h a r a c t e r  of t h e -  r e a c t i o n  cf t h e  ar e a  of t he  p a r t i c l e  cf

s ol i d  ~v t i t h  w a t er  i t  is poss ib le  t c  judge a lso  L y their e f f e ct on the

• s ta b i l it y  of a~1ueous euiulsicr .s. Therercre was compared crystallizing

action/effect or reagents with their effect on the emulsiçn stability

ci water in oil.

For research on this question was utilized Behbinder tm s me thod

[
~~J Exp er im t~ntation technique was reduced to the tcllowing. Bunsen

beaker was fill ed by the distilled water at the level of

app roxim atel y 5 cm., and tc it it was poured the same layer of liqu id

petrolatum. Into the layer cf liquid petrc latur from tine/thin

capillary was squeezed ou t  the  sm a l l  d r o p  cf  w a t e r  ( s i z e/ d i m e n s i o n  of

t h e  d r c~ s of w at e r  in a l l  e x p e r i m e n t s  r e m a i n e d  t he  c on s t a n t  a n d  was

egu a l  to  0 . 0 5  nj ) , w h i c h  s l cw ly  w a s  o m i t t e d  tc  i n te r f a c e  w a t e r  — oil.

kxperiwer .taily determined t ime , a f t e r  w h i c h  o c c u r r e d  t h e  coa lescence H
cf d r o p  wi th t h e  s u r f a c e  ci w a t e r  ( t h e  “ l i f e t i m e ” of dr op  — 

~ s4.,

The litetime of drop, as is k n c w n , d e p e n d s  on m a n y  a cc iden ta l

experim ental con ditions , an d therefore it i~ ccn ducted 100 paralle l

measure ments, whic h are sub jectcd to mathelTutica l processing [ 1 ), for

the determinatio n or most probab le valuE i .

_____________________________
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Fcr  r t s e a r c h  on t b e  e f f e c t  of sclids on emulsion stability

~ instead of the water layer intc beaker was ~.oure d the colloidal

solu tion of the corresponding re-agent.. The cbtained experimentally

most probab le values of the lifetime of the drcp of water in the

~resence of the investigated reagents are given in Table 2.

As can be see n iron table , some of the investigated substances

cause a sharp decrease in the emulsion stability of water in oil ,

w h e r e u p o n  t h e  l i f e t im e  of t h e  d r o p  of water decreases 3—4 times. This

fact , as nct e-d above , it is no t expected. The i€chanism of this

d e s t a b i l i z i ng  a c t i o n/ e f f e c t  cf pcwders requires supplementary stud y.

Attracts to itself attention that that decrease the emuls on

s t a b i l ity of wa ter pre cisel y those su b s t a n c e s , which  posse ss t he

considerabl e crystallizing action/€.ttect on the supercooled water

aerosols. ~etween the crystallizin g action/Effect of reagents,

c h a r a c t e r iz e d by  t h e  found by us v a l u e  ~T , and  by its a n i l i t y  to

.Lower t he  s t a b i l i t y  or aqueous  emu l s i o n  ( w h i c h  it is q u an  i t a tiv el y

c a n  he e v a l u a t e d  b y  t h e  v a l u e  r 0,/ r , w h e r e  i’~~ and -r are a lifetime or

t i-t e d r o p  of pu re  w a t e r , also , w i t h  t h e  a d d i t i o n  ot r e a g en t s ) , as can

be seen from Fig. 5, is observe d sufficiently st-arp correlation. 

-~~~~~~~~~~~~~~~~~
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‘lable ~~~. b f t e c t  of solids on the enulsicn stability of water in

liquid petrolatum.

‘ ‘ Heiuectno . .  Boaa A gi PbJ 2 Hgi CuS AgCI GaS PbS CaCO3
¶ 13! 27 45 57 75 99 99 128 176

Key: (1). SubstancE . (2) . W a t e r .  (3 ) . v , S.

rag e 2 4 3 .

This  d e r i v a t i o n  w i l l  agr e e  with the views cf a series of the

resea rch er s  [ 9, 12 , 15). It  is of considerable interest , s ince

sur f ace ca n  he mo d i f i ed b y aclscLFtive w€thcds , w h i c h  open/disclcses

the new ways of. an a r t i f i c i a l  c h a n g e  in the crystallizing

~. a c ti o n, et f c c t  of reagents.

For the check or the last~~lat t er  p c s i t i on  we conducted several

p r F l i m i n a r y  e x p e r i m e n t s .  In  t h e  f i r s t  Cf t h e m  was h y d r op h y l i z e d

su r f a c e  A g J .  Th is  was reached by the adsorption of the traces of

gelatin by the h i g h l y d ispe r sed  s u s p en s i o n s  A g J  rt turned out that

a f t e r  th i s  a d s o r p t i v e  s u r f a c e  m o d i f i c a t i o n  t h e  c r y s t a l l i z i n g

d c ti o n/ e t f e c t  s h d r p l y  descends. The possibility of an increase in the

ry st-tllizin~j action/effect of substances was checked on the hi g h l y

‘r ~- pc’rsed j o w ~.iet~ of quar tz. The quart ? , which has the crystal

struc tur~ , close to the structure of ice, nevertheless as showed the

~

-

~
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~-x Li~ e~ ts, I t  Jut s r.ot aLLc ct tne ten~~er atuLe of crystallization of

~ h~’ ~~~-ercoo leJ  em u l s i o n .  T h i s  is  c a u se d , a p p a r e n t l y ,  t h e  es t h a t

guax. t2 has y~ rop hiiic s ur r a c e  A t t c r  the pdrtia l waterproofing of

t h ~ su r L a c ~. of. ~u a r t ?  b y  p r c c es~. . iny  i t~ d i i r e t h ~~id ic hlo r os i l an e  it

came  t~ e x h i b i t  t h e  s u i f i c i e n t l y n i g h  c r y s t a l l i z i ng  a c t i v i t y .

Co n c l us i o n s .

1. Is - h - s c r i b E - ti t h c  n e t h c d  or the uet ermii atio n of. the

c r y s t a l i x z i u - ~ a c t i o r/ e tt e c t  of r e ag en t s , b a s e d  cn research on their

efrect on the freezing ~cini t or th~ s ui erc cc led emulsion o f wa ter in

c ii .

2. Is assumed that the crystallizing acticn/effect of reagents

on t:~e supercoolad w at er aeroscls is caused by the specitic character

ct asscrpt iv~ ~rocesses cn  i n t e r f a c e  w a t e r — r e a g e n t .

II~L - --~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~ --~~~ ..----- ~~- - --~~~~~~~~~- 
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gig.. 5. Correlative dependence between the crystallizing

action /effect of reagent and its acility tc lower the emulsion

stability of water in oil. I) CaCO 3, Il) PbS , 111) AqC/ , IV) CdS , V)

(uS , VI) FIgS , V I I) P n J 2 ,  V I I I )  A- ~J .

Ea ge 2~44.

3. Is s t u d i e d  the effect cf a series ct scUds in highly

di~~~-~rse i state on the emulsion stability ci water in liquid

~~~~ ~~~~~~~~~~~~~~~~~~ - .. _~~~~~~~ -~~_ • •~~~~~~~~ ---_ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Lo1a~~UL . It r.~ s~ own , t h a t  a s( ?t i c 5  cf s cU d  rca j e ’ t s  C d u s e~~ a

sharr ~‘c r*’,1se in  t n~ enu l~- xor. ~taLil it y.

.. It  is estaLIis h /Anstd l1~- -1 t h a t  L e t h € e r  t h t  ab i l i ty  of.

L e d - ~en~~S t o  low er the tn i .iI~ jcn t i b i  l i ty ot wd t EL and the r

cr y s t - d l l i z i n g  ac t i o n/ ~~t t Q c t  on thc ~ u~~~r c o c Ie 1  w at e r  a e roso l s  is a

sh a r p  c o r r e l a t i v e  ti~~ :e n d € n c e .

5. The L i n d i n j . ~ C O n L . L t n  a ssu m ~~ t i on .  a b c t ~t t h ~ t a c t  th a t t h e

cr js ral liz ing actior/effect of Leagcn t~ is cdus€I ty the character ot

their sur-face reaction w ith water.

6. It is showni , tl a t  Ly tr~e suL-tac€ wciificat ion of reager. t by

adsorptive methods it is po~ si Lle tc a.ttect its crystallizing

act ion/e rt  cot.

l_~ ~ ~i t ,  
f
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