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rHflPOflMHAMMECKHE OCOBEHHOCTM ¡IPOBECCA BblCOKOTEMIIEPATyPHOii 
3KCTPAKHHH lEAATMHA B HEIIPEPHBHOM IIOTOKE

HYDRODYNAMIC P E C U L IA R IT IE S  OF THE PROCESS OF GELATINE HIGH- 
TEMPERATURE CONTINUOUS EXTRACTION

IIpHMeHHeMNii B npOMNIUJieHHOCTH CllOCOd 3KCTpafCRUM aceaaTHHa 

B BOAROid c p e fle  $paKRHOHHHM weToaoM MMeeT p a #  cepi>e3H H x H e a o -  

CTaTKOB. Ohm fie n03B0aHK)T yCKOpHTB ,/Ka3aHHNa n p o u e c c ,  M exaH H - 

3n p o B aT B  TpyaoeM KHe onepauH H  h c o 3 a a T B  H enpepuBH onoTonH oe n p o -  
H3B0ACTB0 »ejiaT H H a.

B CBH3H C 3TMM, M3yneHHe MexaHHKO—TeXHOaorfmeCKMX $aK T O -  

pOB, BJIHHfOlUHX Ha 3$$6KTHBHOCTB npOReCCa SKCTpaKHHH KeUHTHHa

H3 K o a a a r e H c o a e p ia m e r o  c h p b h ,  a  T aicxe  pa3pad O T ica coBpeMeHHNx 

MeTOAOB p a c q e T a  m apoaH H aM H qecK H x o co d e H H o cT e a  n p o n e c c a  b n c o -  

KOTeM nepaTypHog sKCTpaKRUH b HenpepbiBHOM noTOKe^ c  yneTOM o d -  

padaTNBaeM bix aw cnepcH bix CHCTeM, n p e a c T a B a a e T  T eop eT u n ecK H ii h 
npaKTHqecKHil H H T ep ec.

M ccaeaoBaH H H  n o H3yneHHK) n p o ije c c a  sKCTpaKHHn seataTUH a b 

HenpepbiBHOM noTOKe c  H cnoaB 30B aH neM  noBmueHHbix T eM nepaT yp  

( okojio IO O °C ) dhiJiH npoBeaeH bi Ha noaynpoMHuiaeHHOii H enpepuBH o— 

aeidCTByiomeM ycT aH O B K e, co cT o a in e ii M3 neH TpodexH hix MaiuHH a a a  oa- 
HOBpeMeHHoro MSMeaBneHMa, sKCTpaicmiH KoaaareH O BoM  M accH j n e H -  

T p H $ y ra  a n a  p a3aeaeH M a cmoch  dyaBOH -  BapoMHHii ocT aT O K , c e n a -  

p aT o p a  aJifl npeaB ap H T eaB H oii owmctkh m ode3HnpHBaHMH xeaaTMHOBHx 

dyaBOHOB, n p u d op oB  KOHTpoaa m p ery an p o B aH M a n p o u e o c o M . C ap B e  

M3MeaBnaaH bo  BpamaioiuHxca n ep ^o p ap o B aH H u x d a p a d a H a x  c  H e n o a -  

BHKHoii h noaBHSHoii napaMH H oxeii BHyTpH K o p n y ca  ueH TpodexH bix  

ManiMH • OaHa H3 ijeH TpodexH H x MaiflHH dbiaa c n a d a e H a  npwBoaoM c  

$ P hkrhohhhm  BapnaHTOM, odecnenHBaioiUHM d e c c T y n e H n a T o e  p e r y a n p o -  

BaHne CKopocTH BpameHHH d a p a d a H a . B K an ecT B e T e n a o H o cH T e a a  h c— 
n o a B 3 0 B a a n  napoBoaH Hyio caecB.

MaKCHMaaBHaa a^HTeaBHocTB TepM unecicoro B03aeMcTBwa Ha o d -  

padaTbiBaeMoe cupBe co o T aB aaaa  o t  20 c e x .  ao I  MMHyTH. Odpa3yio- 

inaaoa M acca HenpepMBHO OTBoanaacB M3 3 ohh sKCTpaKHMM h b  a a a n -  

HeguieM p a 3 a e a a a a cB  Ha T B ep aya  (BaponHHii ocTaTO K) n xMaKyio 
(dyaBOH ) $ p a kh m h .

B o n u T a x  n c n o a B 3 0 E a a M  K o a a a r e H c o a e p x a m e e  c u p n e ,  n o a r o T O B -  

aeH H oe nyTeM odpadOTKM m apaTO M  okhch  KaaBRMa odmenpwHaTHM m e -  
aoMHUM M eToaoM .

IIpHHHMnHaaBHaa cxeMa ocH O BH oro y n a c T K a  aKTMBHoii 3 ohh s k -  
cTparH poBH H H a n p o e a e H a  Ha p n c .  I .
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Z - jo u a  qluu7v £u o ¿/ j u c ra p a

Phc. I .  IIpHHUHnMajiBHafl cxeMa aKTOHOä 30Hh sKCTpaKTopa:
I  -  cb ip te ; 2  -  Kopnyc aiccTpaKTopa; 3 -  nep$opH - 

poBaHHHâ ôapaôaH

IlpoBefleHHbie nccjieÄOBaHHH no3BOJiMJin peicoMeHÄOBaTB cjieayio- 
îuwe napaMeTpH npoijecca sjih nojiyqeHHH npoayicTOB BbuuiaBJieHHH 
æejiaTHHa HsnpepuBHuii cnocoÖOM a npw noBHineHHHx TeunepaTypax 
c  osHOBpeMeHHHM H3U6Jim6HU6M DHpBfl b ijeHTpoßeiHOM nojie: 

qHCjio oöopoTOB ÖapaÖaHa, mhh. -  I 0 0 0 - I I 0 0 ;
T eanepaTypa b 30He sKCTpaKiiim, °C -  9 5 -9 8 ;
ÂnaMeTp OTBepcTHü nep$opauHH ÖapaÖaHa, mm -  ot 5 äo 1 0 ; 
ÄMÄKOCTHUß K03$$HIiHeHT -  OT 0 ,5  ÄO I ;
ÄaBJieHHe napa b cöth naponpoBOÄa, aTH -  2 , 5 - 2 , 7 .  
lipa cocTaBjieHnH rüÄpoÄWHaMnnecKoü moäojih n p oijecca  buco-  

KOTeMnepaTypiioro aKCTparapoBaHun acejiaTHHa H3 KOJiJiareHcoÂepæa- 
mero chpbh pacTBopemie nocÄeÄHero paccMaTpMBaJiocB KaK kohbgk— 
THBH3H ÄH )̂$y3Hfl OT naCTHUH, B3BeiI¡eHH0ft B TypÖyÄGHTHOM nOTOKe.



IIp u  3T0M n p e a n o jia ra a o c B , nTo  K aK  b  b h x o .zi.hoM n acTH  HenpephiBHo- 

ae n cT B y io iu e ro  s K C T p a K T o p a , T a K  h no B een  a ju m e  OTBOflHoro T p y d o -  

n po B o aa  3K C Tp aK To p a  ycTaH aB JiH BaeTC H  cocTO flHHe pa3BM To$ T y p ö y -  

JI6HTH0CTH«

B cooTBeTCTBM H c coBpeMeHHHUH B033peHMHMM, n p n jie ra io in íiií 

k  n acTH pe  cjiom  k h ^k o c t h  g o c t o h t  ko  aH(|;(jby3HOHHoro n BH 3K o ro  
n o flC Jio e B , a T a m e  H3 n o rp a H n n H o ro  T y p d ya e H T H o ro  c j io h .  # j ih  

paccM aTpH BaeM oro  homm c j iy n a n  (T B e p a o e  T e jió  -  m a k o c t b )  Tojm nraa 

Ä H # y3H O H H o ro  no^cjiOH MOSGT óbiTB o n p e ae jieH a  no ^ o p w y jie i

P  -  K H H e M a T u n e c K a H  b h 3 k o c t b ;

cfG -  TOJimHHa B H 3 K 0 r 0  nOflCJIOH.

MejiKOMaciflTaÖHue TypdyjieHTHue nyjiBcamm He yBJieKajoT nacTH- 
ny,H no OTHomeHHH) k hum OHa Be^eT ceda nan HenoftBHKHoe Tejió. 
KpynHOMacniTaöHhie nyjiBcamw yBJieicaíOT nacTHHy chpbh BMecTe c 
npujieraioinMM k  neft norpaHnqHHii cjioeM, nepeHoca h x  k b k  o s h o  

nejioe. O^HaKo BcjieacTBHe o t j i h h h h  h j i o t h o c t h  nacTnn f  o t  njioT- 
HOCTH SHSKOCTH ß  3T0 yBjieneHae He ABuneTCH nojiHbiM.

KpoMe T oro, npn ocymecTBjieHiiH nponecca sKCTpaKiiHH nacTim 
b TypöyjieHTHOM noTone aocTHraeTCH CHHsceHMe tojuuhhh norpaHMMHO- 
ro  c j i o h  pacTBopHTejifl ao BejiimHHhi He M e H e e  ICT3 c m .  äjih aaHHoro 
cjiynaa nponecca sKCTparnpoBaHna nacTHiia, nacTwnHO yBjieKaeüaH 
scMflKocTBío, armeTCH b cooTBeTCTBMH c ypaBHeHneM; :

w  -  O T H O C H T e J I B H a f l  C K O p O C T B  n a c T u n t d ;

Vo -  J i O K a j i B H a n  C K o p o c T B  h c h s k o c t h ;

tiç -  K 0 3 $ d ) n i t n e H T  n p o n o p i í H O H a j i B H o c T f i ;

ß  “  n j i o m a a i  n o n e p e n H o r o  c e n e H H H  n a c T M U u ;

% -  BpeMH.

(I)

( 2 )

r^e Y" - oÖteM nacTHinj;
U  -  OTHOC H T e J IBHafT
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PemeHHe ypaBHOHaa ( 2 )  no3BOJiHeT onpe^enaTB mskcMMajiBHyio 
CKOPOCTB OTHOCHTeJIBHOrO J&WLQHHH qaCTBIJ B TypÖyJieHTHOM noTOKe.

Kan noKa3HBaeT aHajia3, Kaavan qacTaija KOJUiareHcosepaamero  
ctipBfl b Ha âjiBHuiä MoweHT HaxoæaeHHH b pacTBopaiejie npeacTaBJiH- 
eT coöoü BHCOKOcojiBBaTHpoBaHHoe o6pa30BaHwe c HajianaeM donee 
ana MeHee HMMoóajia30BaHHoro pacTBopuTejiH. BcjieacTBHe 3Toro 
$aKTHMecKH OÖDUJÄ oÖböm nacTaun y  MoseT 6htb HaaaeH no $op- 
Myjie:

rapyeMoro KOJmareHcoÆepaamero BemecTBa (cTeneHB 
cojiBBaTaiíHM);

V / -  c p e ^ a ü  yaejiBHua Dösen nacToro pacTBopaTejm;

y  -  napiíHaJiBHbiíí ysejiBHtiíí oöseM pacTBopeHHoro BemecTBa 
b pacTBope;

M  -  MOJieKyjiHpHHÜ Bee nacían  KOJUiareHcosepaamero cupsa;

Kan bhjho b3 ^opsayji ( I ,  3 t 4 ) ,  bhtôhca^MKanaa nponecca 
SKcipampoBaHUfl MoaeT öhtb socTarHyTa 3a cneT:

-  yMeHBiueHHH tojiiumhh bh3koto noacjioa;
-  yMeHBineHHH nonepenHoro ceaeHaa qacTumi;
-  noBbimeHHH pa3H0CTa cpe^Heit CKopocTa Ha npoTaaeHaa Mac­

urca 6a nyjiBcanaä TypöyjieHTHocTB, paBHoro aaaMeTpy TpyóonpoBoaa.
ECJIH npn 3TOM yneCTB, HTO HHTeHCHSHOCTB aeCTpyKnHH KOJIJia- 

reHa noBbimaeTCH c yBejianeHaeM TeMnepaTypn, to moäho c^enaTB 
BHBOflT hto nponecc TepMooöpaÖoTKü KOJuiareHcoaepaamero chpbh 
nejiecooöpa3HO ocymecTBJiHTB b TypöyneHTHOM noTOKe, npa mhhh-  
M3JIBH0 npaKTHnecKH no^ynaeMHx pa3Mepax nacían chpbh a o m a-  
M3JIBH0M BpeMüHM nponeCCa 3KCTpaKItHH.

( 3)

r s e  C -  noTepn aH ep raa b esaH ane oÖBeMa ÄBaaymeMca ebskocth  

3a eflHHany BpeMeHa.

co^epaaHae pacTBopaTejia Ha esaHany cyxoro 3KCTpa-

¡\Jfl -  nacjio ABora^po.
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B Ka^iecTBe MaTeMaTiniecKOii « o s e a n  HenpepHBHoaeacTByíQinero 

BbicoKOTeMnepaTypHoro 3KCTpaKTopa npHHHTa 3aBHCHM0CTB:

n  _ ( a t j J j C L  C i o O z y D X i £ ^ Z _

u ~ K  (5 ),

r j e  Cl , £ , c

G
V
%

t
K

G

- nocTOHHHue BejiíiqHHH;
-  np0H3B0ÄMTeJIBHDCTB 3KGTp3KT0pa no CbipBK);
- BJiaaCHOCTB CijpBH;
- npOflOJISMTeJIBHOCTB 3KCTpaKIiMH;
-  TewnepaTypa 3KCTpaKipiH;

-  KOHueHTpaiiHH öyjiBOHa;
-  np0H3B0SMTeJIBH0CTB SKCTpaKTOpa no ÖyJIBOHy.

0#HOBpeMeHHo nojiyqeHH aHajiMTHHecKMe 3aBHCHM0CTH KOHueHTpar 
u,m  d t  KMflKocTHoro K03$$H iineHTa h pa3Mepa qacTH ii c h p b h :

K =  &  +  é ■ W o  + C  W o

K ’ A -  e ~ ß d

z.

(6)

(?)
r a e /A , li,a;£;c

o i

W
-  nocTOHHHHe;
-  ÄHaMeTp OTBepcTHii nep$opau[MH öapaÖ aHa;

-  SĤ KOCTHUa K03$$HIÍH8HT.

KaK BM.ZaiO M3 $OpiiyjIH  ( 5 ) ,  33BHCMMOCTB Q OT T  HBJIH— 

eTCH SKCTpeMaJIBHOa. Tpa$MK 3T0M 3aBHCMM0CTH B OÖIHeM BM^e n p e s -  
CT3BJI6H Ha PHC. 2 .
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3aBMCHM0CTi) (5) no3BOJiHeT onpeaejiHTB MaKCMMajiBHyfo npoH3- 
BOflHTSJiBHocTB HenpepuBHoaeiîCTByiQiuero sKCTparcropa h onTHMaaB— 
HyK) npoaojiaHTejiBHDCTL npoijecca ( oiit. )

ÄJIH HaXOKfleHHfl OIITHMaUBHOM flJIHHH 3KTHBHOM 30HH 3KCTpaKIíHH 
OTBoaamero TpyöonpoBoaa ot iíeHTpoóeacHoro aKCTpaKTopa (pac. I )  
nojiyweHO ypaBHeHwe:

£  aKT.= ITcpea. 'T o w s . ^

rae l í

e opea.
3KT •

-  CpeaHHH CKOpOCTB 3KCTparnpyeM0ÍÍ MaCTHIÍH;
- aflHHa y^acTKa TpyöonpoBoaa aKTOHoä sKCTpaKijiiM.

IIoayyeHHhie 3KcnepHMeHTaaBHtie h TeopeTH^ecKne pe3yaBTaTH 
MOryT ÖHTB MCnoaB30BaHbI npH KOHCTpyHpOBaHHH yCT3H0B0 K aaH He~ 
npepHBHoM 3KCTpaKUHM seaaTUHa.
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LIST OF FIGURES

FIG.l. Principal soheme of the active zone of the extractor!
1 - raw material;
2 - the body of the extractor;
3 - perforated drum;,
L - 30H8 aKTHBHoa 3KCTpaKUHH - the zone of active

extraction
FIG,2. Extractor capacity as related to time:

BpeMH

np0H3B0flHT6JIi>H0CTB
SKCTpaKTOpa

- time;
- extractor capacity

I


