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OHS OF THE REGULARITIES Qg THE
PHTSICO-CHBMICAL TKCHNOLO&r Off BLOOD 

D r. T echn. S o i . ,  P r o f .  Y.A. N atusa-A ndreyev  
R e g u la r i ty  i n  s e p a r a t io n  o f  an im al b lood  

When s t a r t i n g  th e  f i r s t  m echanized b lo o d -a lb u m in  p la n t  in
'«toy

%
-ou-D on, i t  h as  tu rn e d  o u t t h a t  th e  s e p a r a t io n  o f d e f i b r i -

50O blood in  Sw edish  b lo o d  s e p a r a to r s  w ith  a c a p a c i ty  o f
1/ h r  p ro v id e s  a  s c a r l e t - c o lo u r e d  b lood  serum . J t  was c l e a r  
i when s e p a r a t in g  th e  b lood  a t  6000-8000 r .p .m ,  o f th e  s e -  

®boc drum, th e r e  was h aem o ly s is  o f  th e  d e f ib r in a t e d  b lo o d , 
serum i s  u s e f u l  f o r  t e c h n ic a l  p u rp o ses  and we have p re p a -  

^■ ight-coloured t e c h n ic a l  a lbum in  from  i t  i n  th e  form  o f  a 
'J e l lo w  pow der.

In  1931-1932 th e  A ll-U n io n  Meat R e se a rch  I n s t i t u t e  s e t  up 
Problem o f optimum s e p a r a t io n  o f  an im a l b lo o d , w hich  was to«8

“-olved by a  group o f  r e s e a r c h e r s  o f t h i s  I n s t i t u t e  who d e a l t  
the  i n v e s t i g a t i o n  o f  b lo o d .
he l a v a l l  s e p a ra te d  m ilk  in  a  p e a r - l i k e  a p p a ra tu s  d es ig n ed  

S e p a ra tio n  (s e e  c i r c u i t ) .
fo llo w in g  De L av a l1, we have made a p e a r - l i k e  a p p a ra tu s

,ilat

fe«j

V

%

S e p a ra tio n  w ith  a  maximum d ia m e te r  o f  300 mm and a h e ig h t
0̂0 mm. We have a l t e r e d  th e  r .p .m .  o f th e  p e a r ,  i t s  c a p a c i ty ,

"“Per s tu r e  o f  s e p a r a t io n  and o th e r  s p e c i f i c a t i o n s .  The c ircu m -
(* e t ia l  

t the
speed  (W) was c a l c u l a t e d ,  a s  u s u a l ly ,  by th e  r . p .

p e a r .
zT fin
60 — m /sec (D



fy technical data. The temperature of the blood directly before 
operation ranged from 15 to 2 0 °. The blood was taken fresh, not 
■̂ater than 2 0  min. to 1  hr after killing the animal.

Same of aepara-s Capacity, sDiame- sSepara-•iCen- sCir- Co-
type s 1 /hr star of jtor stri- scum- lour

t bloods milkssepara- sdrum tfugal sfe- of
1 * stor drum, jr.p.m. sforce,sren- blood
: t : cm i skg/cm2stial in
t i s i s speed test

'—  : s t s s m/sec glass
s®all Ural
SeParator 15 60 1 0 13000 17.32 70.6 Good
^Ported "Zenith" 25 - 1 0 1 0 0 0 0 17.30 52.3 Good
^«m.ind.
8«rum separator 2 5 - 13.5 1 0 0 0 0 1 7 . 0  7 1 . 1 0 Good
f̂al separator
"Zvezda” 150 6000 17.0 7600 15-35 6 7 . 6 0 Good
^Ported Lavall
4'V- 6  300 - 2 2 . 0 5 1 0 0 15.20 70.0 Good
^tto 300 - 2 2 . 0 7000 47.0 96-0 Scar-

let
^Ported Lavall
4~V- 8  5 0 0 2 0 0 0 30.0 4172 15.1 6 5 - 6 Good
fiitto 5 0 0 2 0 0 0 30.0 7800 41.7 1 1 0 . 0 Scar-

let
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R - maximum radius of pear, cm (I.D.), n - r.j^m.
The pressure on the drum wall at the maximum diameter w®8 

determined according to the following formulas

A-’t/T2  a2 ) T ^ h.3 (R^- r3 ) (2 )
3600 . g . R

a — r •p.m.,r- specific weight of defibrinated blood, kg/rn̂ , 
h - height of ring equal to 1 cm,
b - thickness of ring equal to 1 cm,

2g - 9 8 1 cm/sec .
Brightshedel (2) simplified the formula for determining 

2the pressure, kg/cm .

p . _0 i0 0 9g2 2 8 A.nf_{£-_Pi_ k g / o m 2  (3)
R

n - r.p.m.,
R - maximum internal radius of pear, cm, 
r - mean radius of blood ring, cm.

Our experiments have made it clear that at P equal to ^2'
2 d1A 7 kg/cin a light soarlet-coloured albuminous serum is provid®

2By reducing the r.p.m. we have attained P » 15-16 kg/cm in 
which case the serum was of a light-lemon-pale colour that 
satisfied us. After this series of experiments we have turned
to experiments on separating blood in small models of milk s®' 
parators, adapting them for the process of separating defibri' 
nated blood. A summary table of separating blood in such most 
different separators follows herein with indication of neeess8



Notes The c o lo u r  i s  marked good i f  i t  i i { ^  gh t-lem on-pal*  
in  a 25 cm"' t e s t  g l a s s .

On the  b a s i s  o f  th e  m entioned  i n v e s t i g a t i o n s  we have dre*» 
th e  r e g u l a r i t y  o f  n o n -h a em o ly tic  s e p a r a t io n  o f d e f ib r in a te d  
b lo o d  o f  horned  c a t t l e  (co w s), w hich i s  g r a p h ic a l ly  expressed 
a s  fo l lo w s  ( F ig .2 ) .

¿‘he r e g u l a r i t y  o f  n o n -h a em o ly tic  s e p a r a t io n  o f d e f ib r in a ­
te d  b lood  i s  fo rm u la te d  by u s  a s  fo l lo w s .

In  o rd e r  to  p ro v id e  l i g h t  c o lo u r s  o f n o n -h a em o ly tic  serum 
i n  a s p e c i a l  b lo o d  s e p a r a to r ,  i t  i s  n e c e s sa ry  to  f i l t e r  th e  bl»0* 
t o  be s e p a ra te d  v e ry  c a r e f u l l y .  S t e r i l e  f i l t e r s  o f  a double W?6' 
o f gauze have tu rn e d  t o  be o f h ig h  q u a l i t y .  The b lood  shou ld  be 
u n ifo rm ly  s u p p lie d  f o r  s e p a ra t io n s  i t s  te m p e ra tu re  sh o u ld  be 
15 -  2 0 ° . The su p p ly  o f  d e f ib r in a t e d  b lood  sh ou ld  be a d ju s te d  
a c c o rd in g  to  th e  c a p a c i ty  o f th e  s e p a r a to r .  The s e p a r a to r  drum 
r .p .m .  sh o u ld  c o rre sp o n d  to  th e  d iagram  o f b lood  s e p a r a t io n  so 
t h a t  th e  c e n t r i f u g a l  f o r c e ,  developed  d u r in g  s e p a r a t io n ,  should 
be w ith in  th e  range o f 15 -17  kg/cm 2 .

The fo l lo w in g  i s  r e q u ire d  f o r  a l t e r i n g  a m ilk  s e p a r a to r  
i n to  a b lood ones

1 ) a l t e r  th e  r .p .m . so  t h a t  th e  c e n t r i f u g a l  fo rc e  a t  th e  
maximum in s id e  d ia m e te r  sh o u ld  be w ith in  th e  range o f  15-17 
i£g/cm2 . T h is i s  e a s i l y  d e te rm in ed  by th e  d iagram  ( f o r  in s ta n c e , 
a t  d » 23 cm, n =■ 4500 r .p .m . t h a t  c o rre sp o n d s  to  P » 15 kg /ca^^  i

2 ) le n g th e n  th e  p a th  o f  b lood  s e p a r a t io n  by a l t e r i n g  th e  
l o c a t io n  o f  th e  h o le s  in  th e  p la t e s  o f th e  s e p a r a to r  (a p p ro x i­
m a te ly  2 cm low er by th e  v e r t i c a l ) .



The p ^ P s s  o f b lood s e p a r a t io n  sh ou ld  be e f f e c te d  f o l ­
low ing th e  r u l e s  g iv en  h e re in !

1) f i l t e r  th e  b lood  as g iv en  e a r l i e r ;
2) m a in ta in  th e  te m p e ra tu re  o f  s e p a r a t io n  a t  1 5 -2 0 ° ; ^

3 )  p ro d u c t o u tp u t  o f s e p a r a t io n :  serum  -  6 0 -6 5 ° /o { b lood  
e lem en ts  -  4-0-35 ° /o  from  th e  w e ig h t o f  d e f ib r in a t e d  b lo o d ;

4-) th e  s e p a r a to r  sh o u ld  n o t o p e ra te  more th a n  4- h o u rs  ru n -  
b lo g . a f t e r  w hich i t  i s t  c le a n e d ;

5 ) when s e p a r a t in g  b lo o d , th e  c a p a c i ty  o f  th e  a p p a ra tu s  i s  
a P p ro x im a te ly  2 0 ° /o  o f  i t s  m ilk  s e p a r a t in g  c a p a c i ty ;

6) th e  s e p a r a t io n  o f s t a b i l i z e d  b lo o d  p ro v id e s  a somewhat 
b e t t e r  e f f e c t  th a n  th e  s e p a r a t io n  o f  d e f ib r in a t e d  b lo o d .

The amount o f  produced  s e p a r a to r  serum i s  2 .6  -  f o ld  t h a t  
of s o - c a l le d  s e t t l e d  serum .

S e p a ra to r  serum  i s  used  w ith  s u c c e s s  i n  th e  sau sag e  and 
« o n fe c t io n e ry  i n d u s t r i e s  in  l i e u  o f  egg  w h ite s ,  a s  w e ll  as in  
c a t e r i n g  i n  a  g r e a t  number o f d is h e s  in  l i e u  o f  e g g s .
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Captions to figures
Fig. 1. Circuit of pear-like milk separting apparatus according 
to De Lavalli 1 - whole milk inlet, 2  - zone of milk centri­
fuging, 3 - rising flow of cream, 4 - cream ■outlet, 5  - axis 
of pear-like separator.
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Pig. 2. Diagram of defibrinated blood separation
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