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BMHHHE TEMIIEPATyPHUX PEMMOB 3AM0PAMBAHM M XOJIOÄMBHOrO 
XPAHEHHH HA OMCMTEJILHHE nPOUECCH B MPE rOBHfflffibl

H CBHHHHH

HecTopoB H., BacHJiteB T ., JIhjiob JI., TioTfOHflraeB H.,
MBaHOB 1 . ,  ÄaceBH30B Ct . ,  ftareBa K.

(EoJirapnn)

HauH Óhjio H3y^eHo BjiHHHHe pa3JiHHHHx TexHOJiornqecKMx npne- 
mob h TeiinepaTypHux peraMOB 3aMoparaBaHHH h xojioflHJiBHoro xpa­
HeHHH rOBHflHHH H CBHHHHH Ha OKHCJIHTeJIBHHe npopeCCH B Mpe.

BceC0iD3HHM HayHHO—HGGJieflOBaTeJIBCKHii HHCTHTyT mhchoM npo- 
MHUIJieHHOCTH 3aHHMaJICH H3yHeHHeM BJIHHHHH flOÖaBOK B KOpM KHBOT- 
Hbix pa3JiHHHux aHTHOKCHflaHTOB Ha OKHCJiHTejiBHue npopeccH B rape 
npM XOJIOflHJIBHOM xpaHeHHH CBHHHHH.

M3BecTHo, hto nopna MHornx nnmeBHx npoayKTOB npn xpaHeHHH 

HaHHHaeTCH c OKHCJieHHH h x  rapa.
ripH OKHCJieHHH SHp TepHeT CBOK) HHUieByK) peHHOCTB, B HeM 

pa3pyiaiOTCH rapopacTBopHMne BHTaMHHH (AtE,fl), pacnaaaiOTCH He- 
HacHineHHne rapHHe khcjioth, a b uecTax conpHKocHOBeHHH oracjieH- 
Horo rapa c MumeHHOft tk3hbio , b nocjienHeii pa3pyinaroTCH bht3mhhh 
rpynnn B. OpraHOJienTHHecKH nopua rapa oÖHapyraBaeTCH npH noHBJie- 
hhh HenpHHTHHX cnepH^iHHecKHx BKyca, 3anaxa h KOHCHCTeHpHH.

IIpHHHHaMH OKHCJieHHH MOryT ÖHTB $H3HqeCKHe, XHMHHeCKHe H 
ÖHOJIOrHHeCKHe $aKTOpH.

B OCHOBe COBpeMeHHOrO npeflCTaBJieHHH O KHHeTHKe OKHCJIHTeJIB-

hhx H3MeHeHHä jihiihaob jiesHT nepeKHCHaH Teopnn Bax-3Hr;iepa h 
TeopHH penHux peaKitHä CeMeHOBa /Ah$h mo b, 1959 h Tiotiohhhkob, 1966/*

ílepBHMH npOJiyKTaUH OKHCJieHHH rapOB HBJIHIOTCH THaponepeKHCH. 
no3se b cHCTeiie HaraHaioT 0(5pa30BHBaTBCH flpyrne, TaK Ha3HBaeMbie 
BTOpH^HHe IipO^KTU OKHCJieHHH: aJIBflerHÄH, KeTOHH, HH3K0M0JieKyJIHp' 

HHe khcjioth, MHorHe H3 KOTopux ynacTByiOT b oöpa30B3HHH npopecca
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nporopKamiH.

HenoTopue aMepHKaHCKne aBTopn yrBepa^aioT, hto MaJioHajiBfle- 

THfl, HBJIHKmHÜCH OflHHM H3 nepBHX IipOayKTOB pacnafla JIHüHflOB Maca, 

xopomo KoppejiiipyeTCH c opraHOJieiiTHKOií /Kbok T .B . h íp . ,  1965/.

B nporopKJiux xnpax coflepucaTcn TOKCHqecKHe BeiuecTBa, Bbi3HBaramHe 

HapynieHHe odMeHa, paccTpoiícTBo HopuajiBHOií HH3He,2;ehtcjilhoctm op- 

raHH3Ma. HexoTopue aBTopa repeino Jiaraior,hto ruydoKHe npoayKTH 

Pacnaaa ehpob BH3hiBaioT h KaHpeporeHHoe fleücTBne.

IIoTepa nHineBoü peHHocTH acupa HaqHHaeTcn 3a,qojiro ao ero nop-
40.

Ha aBTOOKHCJieHHe rannaoB bjihhiot pa3JiHqHue $aKTopu, o ara 

03 HHX KaT8JIM3HpyiOT, flpyrHe HHrHdHpyiOT OKHCJieHHe.

no SaHHHM COBeTCKHX 3BT0p0B KaTaJIHTHqeCKHM fleÜCTBHeM OKHC- 

^6hhh odJiaaaioT KHpopacTBopHMKe cojm MeTajiJioB c nepeMeHHoft Ba- 

ttSHTHOCTBH) -  Meffb, 3¡cejie30 K ap.

reu-nwrMeHTH Mflca Tarace OKa3HBaroT KaTaaHTHqecKoe aeMcTBHe 

Ha OKHCJieHHe jinraaoB MHca. HeKOTopne aBTopH /OMaHyaaB h a p .I9 6 I, 

^Pneji, 1952 h ap./ cqHTam, hto oracjiHTejiBHBie npopeccu b chhiih— 

TKaHeü noqTH Bcepejio 33bhcht ot reiiorjiodHHa, MHoraodHHa h 

^  np0H3B0,Zi;HHX.

KpoMe dnojiorHqecKHx KaTajiH33TopoB, coaepxamHxcn b unce, 

°KHcjieHHe b jKHpax BU3UBaioT: TeMnepaTypa, araTeaBHoe B03aefícTBHe 

Í03flyxa HGBeTa h ap. /ne3aara, 1964/. npnqeM 0Ka3HBaeT 3ejieHoe 

°CBemeHHe MeHBiee KaTajiHTHqecKoe aeMcTBHe, a HandojiBiuee -  scea- 

T°e /PyTKOBCKH, 1951 0 flP»/. OKHCJieHHe JMIIHaOB KaTaJIH3HpyeTCH 

He tojibko BĤ HMbim h HeBHflHMHMH jiyqaMH, ho h KaTojHHMH, peHire- 

H°3CKHUH, HOHH3HpyiomHUH /CuOpOSHHpeB. 1959/. nOBapeHHaH COJIB 

T0ste HBJIfleTCH K3T3JIH33TOpOM /ne3apKH H COTp., 1964/.
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CHHseHKe OKMCJiKTejiiHHx npoijeecoB b aiipax socTuraeTCH ny- 

TeM oxJiascaeHHH; orpaHnneHM BOCTyna B033yxa;,xpaHeHHH b tcmho-  

Te; fl633KTMBH3aiiHH MeTaxiBjinecKMx npHueceii, cnocodcTByiomHx okhc-  

JieHHio; HHaKTHBapHH $epMöHTOB HarpeBaHHeu h peryaHpoBaHueu c o -  

aepKaHHH Bjiara.

MaTepMaa h MeTOBKKa

Hcĉ eflOBajiH mhco roBHKBe cpesHeñ ynmaHHoeTM h CBHHoe de3 

innMKa, 3aMopoaceHHue 3Byx$a3HUM ducipHU u ueflJieHHHu cnocodaua 

h oaHO$a3HHM. OnuTHue napTMH xpaHHJiM npw TeunepaType -10 h 

- I 8°C. roBHSBe H CBHHoe MHCO OflHO$a3HOrO 3aMOpaSHBaHHH xpaHH— 

jiH TOJiBKo npia -I8°C.

Il PK ,ZfByX$a3H0M 3aM0paKHBaHHH HCn0JI£30BaJM rOBHflHHy H CBH- 

HHHy, oxjiaHfleHHue 30 4°C.

Ô Hy H3 nojiyTym 3aMopascHBajiH ÆByx$a3HHM ducTpuM cnocodoM

b  Mopo3MJiBHoñ KaMepe npw TeMnepaType ot -20 30 -22°C m mipicy-

3HUMH B033yxa 0 ,5 -0 ,8  u/ceK. b  TeneHne 36 nacoB. BTopyix nony-

Tyiny 3aMopaMBajin b  TeqeHne 72 nac. npw TaKoñ see TeunepaType,

ho de3 npHHysHTejiBHoñ pHpKyjiHiiHia B033yxa. 3auopoaceHHHM cnm a-

jiocL mhco, TeMnepaTypa BHyTpn KOToporo (aa raydime 10 cm) 30-  
0

cTHrana -6 C. 3aMopaMïBaHne Maca npoBOBHBocB b onTMMajiBHo 3a- 

rpyHeHHHx npon3B03CTBeHHux Mopo3HJiBHux KHMepax. Ilocae nero 

Kaæsyjo tobakbe h CBnnyio noHyryinH pa33ejiHxin Ha neTBepTHHu. O3H»

H3 KOTopux xpaHOMCB npH -I0°C, a Bpyrae npw -I8°C, b niTadeaflX ® 

X0303MBHHX noMemeHUHx.

npH 03H0$a3H0M 3aU0paSHBaHHH HCn0JIB30BaJIH rOBHBHHy H CBH- 

HHHy öe3 mninca, cnycTH tph naca nocae ydoH khbothux. 3aMopasn- 

BaHHe npoBOBHJM b Mopo3HJiBHHx TyHHejiHx npa TeMnepaType ot -28 

30 -30°C k 3HpKy3H3HM B033yxa 1,5-2  M/ceK. b TeneHne 16-18 naco®*
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nocjie nero noayTyinH xpaHHJiH b  mTadeanx npw TeMnepaType - I 8 ° C  

B XOJIOflMJIBHHX nOMemeHHHX.
Ään opraHOJienTHMecKKx h JiaöopaTopHux HccaeaoBaHHíí dpaan 

nPo6u K3 aaHHHeßineft Munipu cnHHH c iiokpobhhm rapoM: ot napHbix, 
°xjiaKaeHHHx, 3aMoposceHHHX Tyai b KOHpe 3-ro, 6-ro, a 3aTeM Kaæ- 

floro MecHQa xpaHeHHH.

JaöopaTOPHHe HccaeaoBaHHH

B jiaÖopaTopHHX HCcaeaoBaHHHX onpeaexHHH: nepenHCHoe hhc- 
Jt0 - no Myp ^K)$pecy; KHcaoTHoe nncno - no THTpHMeTpMHHOMy iie- 
îofly; KapÖOHHJiBHHe coeaHHeHHH - no THodapdHTypoBOMy TecTy.

Ehjih onpeaeaeHu: hhcho ouuaeHHH, TeMnepaTypa naaBaeHHH h 
Pe$paKUHH Mpa, KOTopnü sKCTparnpoBaacH b BaKyyii—cyuiHJiBHou nnca- 

b TeneHHe 1,5 nac. npw 52- 58°C h 520-550 mm Hg .

Ilpo du MHca HccjieaoBajin: opraHoaenTKnecKH; Ha CBeæecTB; 
PH-MeToaoM c a® y MH aaeKTpoaaMH (J.KI "3ne KTpoHHKa” -  Co$hh) ; 

P^MnanHan npoöa no MeToay Hecaepa; peaKPHH c MeaHHM cyaB$aT0M; 
^Poöa Ha Bapny h ap.

flaHHue jiadopaTopHMx HccaeaoBaHHä BcexbnapTHË dûau odpadoTa- 

HlJ BapHapHOHHo-cTaTHGTHnecKH no BMaaM mho a , MeToaaM 3aaopaKMBa- 

öllH» ycaoBHHM xpaHeHHH h OTaeBLHUM noKa3aTejiHM. Pe3yaBTaTH odpa- 

ö°tkh npHBeaeHu b rpa$HKax.

KpoMe dHoxHMunecKHx aadopaTopHbix HccaeaoBaHHíí, Bee onuTHne 

^P thh nocae inecTH, a HenoTopue doaBine MecaueB xpaHeHHH, duan 
Jt°CJIeaoBaHH opraHoaenTHnecKH no pBeTy, KOHCHCTenpuH, 3anaxy, 

g°gtohhhk) dyaBOHa, a Tanate npoaerycTnpoBaHH b acapeHOM Bnae Ha 

Bîtyc, COHHOCTB, 3anax H KOHCHCTeHIJHK).

KpoMe Toro, b aadopaTopHbix ycaoBMHX H3 noBepxHocTHoro caoH 
iilPa dnan b 3hth npodn, noTopne nocae BHTomcH HccaeaoBaaH Ha kh-

I I  113



cjioTHHe h nepeKKCHHe ancua h Tarae Ha nopay.

Ha rpa$HKe I npHBeaeHN H3MeHeHHa neperacHoro ancua rapa 

npn aByx$a3HOM MefljieHHOM h Chctpom 3aMopa3CHBaHHM roBaraero mh-  

ca, xpaHHBmerocH b TeaeHHe 10 Mee. npn -10 h -I8°C.
M3 rpa$HKa bhaho, hto neperacHoe hhcjio npn 2Byx$a3H0M Mefl- 

jieHHow 3aMoparaBaHMH k KOHny nepnofla xpaHeHHH npw -I8°C aoctm-  

raeT 0,0126 h He3HaaHTejiBH0 H3MeHaeTca no cpaBHeHHio c HaaajiBHHM 

3HaneHHeM (0 ,008).
HandouBineft BenHanHíi (0,0425) neperacHoe hhcjio aocTuraeT 

npa ;pyx$a3H0M ducTpoM aaMopasHBaHHH roBHKBero Maca, xpaHHBiue- 

roen npH -I0°C b TeaeHHe 10 MecnpeB. HaaaiiBHoe 3HaaeHHe a-roro 

noKa3aTejia (0 ,0 0 6 ) ,3a nepnofl xpaHeHHH Maca oho yBeJiHHHjiocB b

7 pa3.
neperacHoe hhcjio npw ffByx$a3H0M 6hctpom 3aMoparaBaHHH ro - 

bhshhh, xpaHHBmeíica b TeaeHHe 10 Mee. npn -I8°C ,- 0,021 -  He- 

3HanHTejiBHo OTJiHaaeTca ot BejiHHHHH sToro noica3aTejiH y Maca j&ft-" 

$a3Horo MeaaeHHoro 3 aMoparaBaHHH,xpaHHBnierocH 10 Mee. npn -10  ̂

(0 ,025).
Ha rpa$HKe2npMBeaeHO H3MeHeHHe neperacHoro ancjia npn i& P-'' 

$a3HOM 3aMoparaBaHHH cBHHoro Maca, xpaHHBmeroca npw -10 h -18 

neperacHoe hhcjio npn ;pyx$a3H0M MesneHHOM 3aMoparaBaHHH b npo-  

necce xpaHeHM b TeaeHHe 8 Mee. npn TeMnepaType -I8°C noaTH He 

H3MeHHJI0CÍ, a npM flByX$a3H0M dHCTpOM 3aM0paHHBaHHIÍ cbhhhhh, xpa

HHBineñca npH -I0°C b TeaeHHe 8 Mee. oho BapBHpyeT. B KOHpe 6 *e° 

xpaHeHHH npoH30iiieji pe3KH0 dcaaoic neperacHoro ancua; k KOHny
8 Mee. oho aocTurjio 0 ,10 , T.e. flajiBHeHmee xpaHeHHe cbhhhhh d aJl°

HeB03M0KHbIM.

XapaKTep kphbhx H3MeHeHHH nepekhchhx anceji roBaacBero w
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cÊHHOrO KUpa GBMflHTeJIBCTByeT 0 TOM, UTO Ha MX yBeJIMHeHHe H8H- 

ß0Ji£inee BiiHHHHe 0Ka3HBaeT He TeMnepa?ypaeHIàH ’,zcBH»ceHHe h  pupicy- 

oxjiaæaaionero B03ayxa. Ilpn s t o m  b j i h h h h b óoiame cKa3UBaeT- 

Cîî (b  adcomoTHux 3HaneHHHX nepeKMCHux nucen) Ha CBHHHHe h  ueHB- 

1116 - Ha roBHÆMHe.

E o j i e e  c n a d u e  oKHCJiHTenBHue H3MeHeHHa scnpoB r o B a a c B e r o  M a ca

^XHO OÖBHCHHTB ÖOJIBIIIHM CÔ epstaHHeM B HHX eCTeCTBeHHHX (ÖHOJIO- 

^ e C K H x )  MHrüÔHTOpOB.

Ha rpa$HHe3noKa3aHu H3MeHeHHH nepeKHCHoro nncna sapa npH 

°ÎH0$a3H0M 3aM0paKHBaHHH rOBHUHHU H CBHHHHU, xpaHHBlUHXCH npH 

C. H3 rpa$HKa bhsho, hto nepeKHCHoe hhcjio senpä tobh^hhh 

nP» ojHo$a3Hoii 3aMopaænBaHHH h xpaHeHHH b TeneHHe 10 Mec. npn 

^  C n o  MT h He H3MeHHeTCH n o  cpaBHeHnio co cbhhum. nepeKHCHoe 

ÏCa° JiHnnaoB roBHflHHu k KOHny 10 Mec. xpaHeHHH æocththo 0 ,0 1 6 ,
^ V

J  CBHHHHU k  KOHpy 8  M e c ,  -  d o n e e  0 , 0 2 5  npn OflHHaKOBux HananB- 

^  3HaneHHHx.

KpHBue rpa$HKa 4 noKa3UBaioT, hto Handonee cnaöoe H3MeHeHHe 
^PcKHCHoro nnena HadmoaaeTca npn sByx$a3H0M ducTpoM 3aMopasH- 

roBHJKBero Maca, xpaHHBmeroca npn -I8°C, a Handonee cnnBHoe 

ÎByX$a3H0M ÔHCTpOM 3aU0pasCMBaHHH rOBHKierO Maca, XpaHHBHie-
r°Ca npH -I0°C.

UeHBmee H3MeHeHHe KHcnoTHoro HHcna oTMenaeTca Tarase y Maca 

'a3Horo Mê JieHHoro 3aMopaxHBaHHH, xpaHMBiaeroca npn -I8°C, 
°P3BHeHHK) C XpaHHBMHMCH npH -I0°C.

Hohth Tanaa se 33 b h c h u o c t b  HadmoaaeTca h  b  H3MeHeHHax k h c -

Ho

ÎOj'HVjv HHCeJI CBHHOrO Maca (rpa$HK 5). H3MeHeHHH KHCnOTHOrO HHC — 
^ °b h h h h u, 3aMoposceHHotf ,pyx$a3HUM ôucTpuM cnocodou, XpaHHB—

OH npH -18 C, noHTH Taraie se Kan b CBHHHHe, 3aMopoxeHHOñ
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3Byx$a3HbiM MeflJieHHHM cnocoÔoM b Tex æe ycnoBHHX xpaHeHHH.
ItoiepecHo TaKse otmötmtb, hto Ha H3M6HeHne kmcjiothhx nucen 

donee chjibho BJiHHeT TeMnepaTypa xpaHeHHH no cpaBHeHMio c unpicy- 

jiHUneft xojioflHoro B 0 3 f l y x a .

Ha rpa$HKe 6 npuBeaeHH h3mgh6hhh racnoTHoro HHcna rapa npM 

OflHO$a3HOM 3aiiOpa3KHBaHHH rOBHflHHH H CBHHHHH. IIpH aHaHH3e 3 T0 r 0 

rpatjDHKa BHflHO, HTO KHCJIOTHOe HMCJIO H3MeHfleTCH nOHTM OflHHaKOBO.

3to oÖctohtgjibctbo eme pa3 yKa3UBaeT Ha to, hto neperacHoe 

HUCJIO ÔOHBlIie H3MeHHeTCH nos BJIHHHHeM niipKyJIHPHH B 0 3 fly x a  B MO- 

M6HT 3 aMOpaKHBaHHH H MeHBOie -  TeMnepaTypH xpaHeHHH.

M3ueHeHne TEK racjia KoppennpyeT c H3MeHeHHHMH neperacHoro 

racna.

B U B O  J  U

1. ÄByx$a3Hoe dHCTpoe 3aMoparaBaHHe b MeHBiueii cieneHU hh- 
rnÔHpyeT oKHCJieHne jinnnaoB b Muinpax unca no cpaBHeHMio c ÆByx$a3' 
HHU MeflJieHHHM 3aM0paSHBaHMeM, npM OÆHHaKOBHX yCJIOBHHX xpaHeHHH*

2 . Jlnnaau cbmhhhh okmcjihiotch ducTpee JinnnaoB roBHSCBero uñ- 

ca, 3aMopascMBaeMoro m xpaHMBinerocH npn oflMHaKOBUx ycjiOBMHX.
3. npM ÆByx$a3Hou 3aMopaæMBaHMH MHca Ha H3MeHeHMe nepeKMC' 

Horo HHC/ia B UOUeHT 3aUOpaSMBaHHH ÖOJIBilie BJIMHeT HHpKyJIHnHH B03- 
myxa m weHBiue - TeMnepaTypa xpaHeHHH.
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Pmc . I. M3ueHeHHH nepenwcHoro nwciia e rape roBHÆWHH npw 
*®yx$a3H0M 3aMopaKHBaHHM w IO-MecH^HOM xpaHeraw:

1 -  ÆByx$a3Hoe öucTpoe 3aMopaM£8Hwe npw -I8°C;

2 -  SEyx$a3Hoe öucTpoe 3aiioparaBaHwe npw -I0°C;

3 -  ÆByx$a3Hoe MejpieHHoe 3aMoparaBaHwe npw -I8°C;

 ̂ -  5Byx$a3Hoe iiesneHHoe 3aMoparaBaHwe npw -I0°C .

£ hc» 2 . M3MeHeHWH nepenwcHoro nwcjia b rape cbwhwhh npw 
^yx$a3HOM 3aMoparaBaHww w 8-MecanHOM xpaHeHww:

I -  flByx$a3Hoe ducTpoe 3aMopaacwBaHwe npw -I8°C;

2 -  £Byx$a3Hoe ôHCTpoe 3aMoparaBaHwe npw -I0°C;

3 -  ÆByx$a3Hoe Mê jieHHoe 3aMoparaBaHwe npw -I8°C;

 ̂ -  flByx$a3Hoe Mê jieHHoe 3aMoparaBaHwe npw -I0°C.
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Pac» 3. M3MeH6HHH nepejcacHoro nacjia npa OÄHo$a3HOM 3aM opa- 

jfCHBaHHH roBgactero n CBBHoro Maca:

1 - oflHo$a3Hoe 3aMopaænBaHHe ro sa r ie ro  Maca, xpamiBinerocfl

10 Mec. npa -I8°C;

2 -  0flH0$a3H0e 3aMopaMBaHae CBHHoro Maca, xpaHMBiueroca
8 uec. npa -I8°C;

Pac, 4 . M3MeHeHHB KHcaoTHoro nacna b atape roBaaaHH npa 

ffByx$a3H0M 38MopaMBaHHn h IO-MecanaoM xpaaeHMH :

1 -  5Byx$a3Hoe ÖHCTpoe 3aMopaMBaHwe npa -I8°C;
2 -  sByx$a3Hoe öbicTpoe 3aMopaacHBaHHe npa -I0°C;

3 -  ffByx$a3Hoe MesjieHHoe 3aMopajKMBaHae npa -I8°C;

4 -  ,pyx$a3Hoe MesjieHHoe 3aMopaMBaHae npa -I0°C.
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PWC_¡—5 . M31íeHeHHH KHCÆOTHOrO ÍHCJa E KHpe CBHHHHbl npw 

ÄByX$a3H0U 3aM0paaCHBaHHH H 8-MeCĤ HOM xpaHeHHH :

1 -  £Eyx$a3Hoe öucipoe 3aMopasHBaHne iipn -I8°C;

2 -  ÆByx$a3Hoe öucTpoe 3aMopaacHBaHHe npn -I0°C;

3 -  ffßyx$a3Hoe Mê yieHHoe 3aMopa¡KHBaHne npa -I8°C;

 ̂ -  SByx$a3Hoe iiesjieHHoe 3aiíopaKHBaH¡ae npn -I0°C.

Pue. 6 . 03MeHeHMH KMCJIOTHOrO qHCJia npw 0 ÆH0$a3 H0M 3aM0pa- 
®KíaHHn:

1 -  0flH0$a3Hoe 3auopaacHBaHHe roBHncBero Maca, xpamiBiiierocH 
10 «ec. npn -I8°C;

2 -  osHO$a3Hoe 3aMopaMBHHHe cBHHoro linca, xpaHMBiiierocH 
8 “ec. npw -I8°C.
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