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HccnegoBaHue npoqecca 3KcmpaKquu 
ap fiUHozana aHa U3 utenbl gpeBecuHbl 
nucmBeHHUqbl1 

3. J1. AKHM, 10. r. MaHApe, 

A. A. Ceprees, A. B. OpHCIOK, 

A. A. Tapa3aHOB, H. B. BHHorpaAOB, 

M. B. KOBaneHKO, n. r. MaXOTHHa, 

10 . H. 3al'll.\, H .~. PaCCKa30Ba 

Ilpoear «flHCTBeHHHl.\a», VlHcjJOpM a­

lIVlR a KOTOpOM gocTaTOYH O WVlpOKO pac ­

npocrpauunacs B POCCVl il cKOH vt B MvtpO­

Bo il Hay YHO-TeXHvt YeCKOH nure parype 
[1-4], Vl MeeT Tpag VlllvtOHHy lO VlHcjJO pMa­

l.\VlOHHYIO nonnepx xy )l(ypHalla «Ilenruo­
noaa, oYMara. Haprou. ». 

B npenunyui ux CTaTb RX, o nuc uaa ­

10 ll1Vl X pesyn brars: vt ccneno aa HVl H, npo ­

Beg eHHblx B panxa x BblnOIlHeHvtR npo­

ekr a «fl vt CTBeHHVl ll a», 6blllVl npencras­
lleH bl HeKoTop ble pe 3Yll bTaTbi reoperu­
yeCKVlX vt cjJYHgaMeHTallbHblx uccneno ­

BaHvt H [5- 10 ], paccaa rpaaa o uinx n po­

61leMbi 6 Vl opecjJaH HVl Hr a Il Vl CTBeHHvtll bl. 

Bn epB ble YCTaHOBJle H cjJ aKT CY ll1eCTBO ­

BaHVl R apatiu uo ra naxra aa B n peseca ­

He He B vt30llVlpOBaHHOM Bl1ge, a B Bvtge 

Hax ogRll1VlXCR B )l(vt g KOM COCT ORHI1 Vl 
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PVl C. 1. Cxeva aaroxnaea gll R nposeneaa s BOgH Oi-i 3KCTpaKlIl1l1. 

aKBa-KOMnll eKCOB ap atinuo r anaxraua 113 npe aecuoa urenu IlVlCTBeHHVlllbl ne­

- KOM nlle KCOB « Op 0 6 UH0 20n OKm OH­ peg co6CT BeHHO sapxoji. 

BOaO» . 3Ta oco6eHHOCTb CTPYKTypbl Ilapannensuo n poBog l1 ll l1 Cb TeXHO­

IlVlcTBeHHVlll~ n03BOllReT Vl3B Ile KaTb norn-reckue VlccllegoBa HVlR, xorop ue no­

(3K CTp arVlpOB aTb) ap a6 l1 HOra ll a KTaH 3BOll VlllVl coan ar s npOMblWlleHHYIO TeXHO­

' Ilpoexr "Pa3pa60TKa VlHH oBaUVloHHoi-i rexaonor ua KOM nlleKcHoi-i nepeparior xu ApeBecVlH bl llVlcTBeHH VlUbl (c BblBOAOM Ha MVlpoBble pblHKVl 
HOBo ro BVlAa TOBapHoi-i uenmonoau)" sutuen n06eAVlTeneM orxpuroro ny61lVl4Horo KOHKypca no ortiopy opraHVl3aUVli-i Ha npaso nOllY4eHVl H 
Cy6CVlAVli-i Ha peanmau-no KO Mnlle KCHblX npoekros no C03AaHVl Kl eucosorexuonorwmoro npoVl 3BoACTBa B uensx rOCYAapCTBeHHoi-i 
nOAAep)t{KVl pa3BVlTvtH koonepauan pOCCVli-i CKvtX BblCWVlXY4e6Hbix 3aBeAeHvt i-i vt opra HvtJaUvti-i peansuoro cexr opa 3KOHO Mvt Kvt 
( flo craaoaneuae llpaaarenscraa PetJ N~ 218). l-1 HVl l1vtaTOpOM npoexra aucrynano OAO 'Tpynna "l-1IlVlM" . [l apn-epo» no KOMnll eKcHoMY 
npcexry C03AaHVlH BblCOKOTeXHOIlOrvtYHoro npOvt3B OA cTBa HBIlHeTCH "CaHKT-neTep6yprCKvti-i rocYAapcTBeHHbl i-i TexHOllor vtyeCKvt i-i 
yHvt BepcVlTeT pacrwrensxux nOllvt MepoB". [l poekr "flvtCTBe HHvt l1a " oCY U1eCTBIlHeTcH npvt <jJvtHaHco Boi-i nOAAep)t{Ke MvtHVlCTepCTBa 
06pa30BaHvtH vt HayKvt POCCvti-i CKoi-i etJ eAepal1 Vl vt (MvtH06pHayKVl PO CCvtvt) . 
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normo 1-1 OCYUjeCTSI-1Tb nare-rruyto 3aUjI-1­
Ty I-1HHOSal.\1-1 0HHbIX TeXHl-1ye CKI-1X pewe­
HI-1i1, paspaticra uuux npn Sb1nOnHeH1-1 1-1 
AaHH oro npoex ra (scero cauuie 15-TI-1 
naTeHTO S PCP). 

OAH O 1-1 3 TaKI-1X peWeHI-1i1 - cnocoo 
n on y Y eHI-1~ cynbep aTHoi1 uenm onos u 1-1 3 
ApeSeCI-1Hbl nI-1CTSeHHI-1l.\bl, SKn lOyalOU1l-1i1 

SOAHylO 3KCTpaKl.\1-11O uienu 1-1 nOCneAYIO ­
U1YIO SapKY. VlHTepeCHO OTMeTI-1Tb, YTO S 
H a CTO~U1e e S peM~ SOAHble 06pa 60TK I-1 
ApeSeCI-1Hbl npl-1 nOSblweHH oi1 re xn epa­
Type (rI-1AP OTepMl-1y eCKl-1e 06pa60TK I-1 ) 
paCCMaTpl-1 SalOTGI KaKcaxoc ro ar ensuoe 
uanpasneuae 61010peepai1 H1o1H ra, np101M e­
HI-1M O eAn~ scex nopon ApeS eCI-1Hbl [13]. 

KaK1-1 3SeCTHO, SApeSeCI-1He nI-1CTSeH­
HI-1l.\bl reM uuennIOn03bl npencrasneau S 
OCH OSHOM SOAopaCTsop 101 MbiMnonucaxa­
PI-1AOM apa61-1HOranaKTaHOM (Af'). Ilpu­
yeM ero conepxaua e, S 3aS101 CI-1MOCT1o1 OT 
yaCT I-1 cr sona, MO)t{eT konebarsca OT5 AO 
30 %. np101 nposeAeH1011o1 cynbepaTHoi1 sap­
KI-1 Apesec101 Hbl n 101 CTs eHHl-1l.\bl (I-1n 1-1 ee 
cMecei1 C APyrl-1MI-1 noponaau) sa)t{ He i1­
wei1 HosOi1 CTaAl-1 ei1 ssnserc a 1-1 3Sn eye­
Hl-1 e apati nuoranaxr aaa 1013 ApeSeCI-1Hbl 
nI-1 CTS eHH101l.\bl nepea aapxoa . 3TO He06­
XOAI-1M OAn ~ r oro. YT06bl SbIP OSH~Tb co­
eras uienu pasuux nopon 101, aa Cy eT3TO ­

ro. A 0 6101Tb C~ CXOAHblX ycnos101 i1 sapK101 101 
CTeneH101 XI-1Ml-1yeCKoi1 06pa60TK I-1 uienu. 

Ilpennara ewaa cran,a nocsmueua 
101 ccneAosaH1o1 1O npouecca sOAHO i1 3KCT­
paKl.\1-1101 apa61-1H OranaKTaHa 101 3 uienu Ape­
Se CI-1Hbl nI-1CTS eHH101l.\bl KaK nepsoji CTa­
AI-1I-1 TeXHOn Orl-1yeCKOrO npouecca, 

5blno nposeneuo HeCKonb KO cep101 i1 
onuros np101 pa3Hoi1 HayanbHoi1 r ennepa­
Type SOAbl- OHa cocr asnana 500

[ 1-1 95° [ 
1-1 npa c06CTseH Ho 3KCTpaK l.\101 1o1 -1200 

[ • 

llocne 3aKpblT101 1l Kpbl WK101 asroxnaa a 
SKn lOy an101 Harpes 101 nOAH 1-1 Man 1-1 r ennepa­
Typy AO120° [, np101 KOTOpoi1 101 nposona ­
nl-1 3KCTpaKl.\1011O. OT60p npof nposonan ­
Cil Ha npoTIl)t{eH1011o1 scei1 3KCTpaKl.\I-1I-1, Ye­
pea paeuue 101HTepsanbi SpeM eHI-1 . 

Bnatioparopuux ycnc eunx ko- rrpons 

npouecca3KCTpaKl.\1-1101, KaK npasano. ocy­
lI\ e CTSn~eT C ~ nyre« 101 3 M ep eH1o1~ KOHl.\eH­

Tpal.\1-11-1 eeurecrs, nepexonsuiax S pa­
CTSOp. 3TOT n p ~M oi1 MeToA,oAHaKo, naer 
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PI-1 C. 2. 3aSI-1 CI-1MOCTb Maccosoi1 KOHl.\eHTpal.\1011-1 06U1ero yrnspona (TO C) OT 
npoAon)t{101TenbHOCT1o1 3KCTp aKl.\ 101 1-1 np101 Hay anbHoi1 r ewneparype 50 1-1 95 0[ . 
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PI-1 C. 3. 3aSJo1 CI-1MOCTb KOHl.\eHTpal.\1-1101 CYX 101 X seutecra OT nponon xarensa ocr« 
3KCTpaKl.\101 1-1 np101 HayanbHoi1 r exnepa ryp e 50 1-1 95° [, 
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V1HqJOpMa l.\V11O TOn bKO 06 0 6111e M KOn V1ye­
~3MeHeHl-1e CBOI1CTB 3KCTpaKTa npa BOAHOI1 3KCTpaK41011-1 14enbl 

CTBe nepeuienunrx B p a CTBOp Be l11 e CTB. ApeBeCIoIHbl I1101CTBeHHIoI4bl 
K poMe roro. OH HeA OCTaTOYHO nparoneu 

t, MIoI H P C TOC r/n Y3n Cc.s Kn D pHnpn n p OMbl w n e HHOM OCYl11eCTBne HV1 V1 
j'1 C'~*c~r J r/ n m -3KB/n i npouecca 3 KCTp a Kl.\V1 V1 . 

B-B 
K OCBeHH ble ~1 eT OAbl KOHTpOnH n p o ­

0 95 H/ o 98 H/ o H/ o H/ o H/o
uecca 3 KCTpaK l.\V1 V1 apatiauoranaaraua V13 

10 102,7 3844 151 1,04 -47,0 0,162 4,59 
l11 enbl Ap eB e CV1Hbl nV1 CTBeHHV1l.\bl ( V1 n V1 ee 

20 114,6 4015 217 1,22 -51,5 0,184 4,13 , ~ 

CMe c V1 C APyrV1MV1 noponann ) 6a3 V1 py lOT­
30 120,4 5584 286 1,55 -5 2,3 0,223 4,08 

C51 ua V1 3MepeHV1V1 ~V1 3V1K O -XV1MV1Y e CKV1 X 
40 119,7 6294 36 2 1.71 -59,0 0,229 4,06 

CBOf1CTB 3KCTp aKTa . OHV1 K TOMy m e n o­
50 119,9 6419 408 2,04 -62,0 0,295 4,04 

3BOnH IOT nonYYV1Tb AononHV1TenbHYIO V1H­
60 119,9 800 3 439 2,2 -6 9,5 0,303 4,02 

~ Op M al.\ V1 1O 0 Me xa HV13Me n p 0 V1 CXOA51 l11 V1 X 
70 119,6 8065 498 2,39 -73,0 0,347 4,01 

n p 0l.\ e CCOB. (OOTBe TCTBe HHO, 8 AaHH Of1 
80 120,2 8294 520 2,89 -78,6 0,414 3,98 

patiore 6 bln V1 Bbl 6paHbi napan erpu. n o 
90 120,0 1014 0 552 3,05 -75,8 0,460 3,95 

KOTOpb lM Mo mH O KOHTpon V1p08aT b n p o­

uecc 3KCTpa Kl.\V1 V1 , npa KOTOp OM V1 3 uienu B Ta6nH4 e npHHHTbl cn eAYlOlI\He COKpall\ eHHH: 

ApeBe CV1Hbl 8 p a CT8 0p n e p e XOAV1T He TOC - Macco B a ~ KO H ~e H T pa~HH oriuiero op raaavecxoro yrnepcna, rjn; 
rcnsxo 60n b w o e KOn V1 y e CT80 3 KCTpaK ­ Y3n - 3neKTpo npOBOAHOCTb CM *CM·l ; 

CC,B -conepxa nue CYXV1 X aeurecrs . r/ n; 
Kn - KaTHO H Ha~ nOTpe6HoCTb, Mr-3 KBj n ; 

TV1BHbI X 8el11eCTB nV1 CT8eHHV1l.\bl, HO V1 P51A 

KV1cn blX n p oA y KT0 8 3KCTpaK l.\V1 V1, a Ta Km e 

nerko OMbln51eMbl X KOMnOHe HTOB Ape8 e­

CV1 Hbl scex ncpon. 
H a pac, 2 V1 3 noxaaaaa 3a BV1C V1 ­

MOCTb YBenV1yeHV151 cOAe p ma HV151 B 3KCT­

pakre ofiuiero Opra H V1 y e CKoro yrnepona 
V1 cOAe pma HV1 51 CyXV1 X Bel11e CT8 B 3a BV1­

CV1 MOCTV1 OT Bp e Me H V1 npn pa 3nV1Y H0f1 Ha­

ya n bHOf1 rennep arype 3KCTp aKl.\V1V1. 1113 

rp arpaxa 8V1AHO, YTO Aa m e npa nonyro­

paY aCOBO~ 3KCTpaK l.\V1V1 KpV18ble He BbIW­

nV1 ua a CV1MnToTy. 3TO oauaxaer. YTO 8 

npOMblwneH HOM n p 0 V1 38 0 A CTBe Aame 

npV1 OCY l11eCTBne HV1 V1 n p OTV180T OYH 0 f1 

3 KCTp aK l.\V1 V1 npn 3KO HOMV1 yeCK V1 onpas­
AaHHbl X ratiaputax YCTa H08K V1 V1 pa cx o­

ne BOAbl Ha np ouecc non Ho e V1 3Bn ey e­

HV1e BOAo p aCT Bo pV1 MbIX Op ra HV1y eCKV1 X 

8e l11 e CT8 (8 Haw e M cny-iae B OCHOBHOM 

Af) TPYAHO AOCTV1 m V1M O. 

Ha pvc, 4 n OKa 3aH O V13Me He HV1e p H 

3 KCTp aKTa B 3aBV1CV1M OCTV1 OT npcnonxa­
Ten bHOCTV1 3K cTpaKl.\V1V1 n pV1 pa3n V1YH0f1 

Hay anbH OH renneparype. Peaynsr aru, 
npencr asn euuu e Ha pV1C. 2 V1 3, 6 bln V1 

nOATBepmAe Hbl V1 npn npo8 eA eHV1V1 3KCT­

p aKl.\V1V1 8 npoasuuneauax YCJlOBV1 51 X. 

n OHV1 m eHV1 e p H C Tey eHV1eM BpeMe HV1 

( p V1 C. 4) 06YCJla Bn V18a eTc 51 Te M, YTO B pa­

CTBOp nepexcnsr KV1cnOTbl, xoropue V1 Me ­

IOTC51 B Ap eB ec V1H e V1/ V1Jl V1 06pa3Y lOTC51 8 

npoueccs 3 KCTpaK l.\V1 V1 (B 60n bw V1 HCT8e 

D- o n TH ~eC K a H nnOTHOCTb. 
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PV1 C. 4. 3a BV1cV1 MoCTb p H OT npOAOJlm V1TeJlbHOCTV1 3KCTpaK l.\V1 V1 npu Hay aJl bHOf1 

rennepatype 50 -c V1 95 0(, 

CBoeM 3TV1 KV1C JlOTbl npenctasneuu, KaK 

npasnn o, ~.1ypa BbV1H0f1 V1 y KCy CHOf1 KV1 cn o 

TOf1 ). n p V1 3TOM, n O- BV1AV1M OMY, V1 MeeT Me

CTO npouecc a 8TOKaTaJlV1 3a V1 06p a3yeTc 5

aueraruaa 6ycjJe pH a51 CV1CT e lJ, a. 

­

­

1 

Bnafioparopuu x YCJlOBV1 51 X V1 3Mep51­

nV1 Cb raiose 3JleK Tp On po 80 A HOCTb, OnT V1 

4eCKa51 nn OTHOCTb V1 KaTV10 HHa 51 ncrpeti­
HOCTb 3 KCTpa KTa . 

):jaHHble npencrasneau B rafinaue. 

­
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KaK y)l(e rOBOpl1nOCb, AmI eoenexe­

HI1H3anaCO B nI1CTBeHHI1 l.\bl B npo11 3B OA­

CTBO uenrnonosu 6e3YXYA weHI1H «TeXH O­

700 

nOrI1YHO CTI1 » npouecca 11 3HaYI1TenbH O­

ro YXYAweHI1 HKa yeCTBa rorcaof npoayk­
lj l1 l1, Heo6xOAI1 MO BBeAeHl1 e B r exuono­

rl1yecKl1fi npc uecc CTa Al111 YAaneHI1H Ar 
113 uienu nepen eapuoji . AmI np0I13BOA­

CTBa ron apu or o Af OAHa 11 3 OCHOBHblX 
3aAay - nonyyeHl-1 e B03MO)l(HO 60nee 

BblCOKOfi KO Hl.\e HTpal.\ 11 1-1 3KCTpaKTa. B 

npOTI1BHOM cny xae aunapnaaaa e I-1n l1 

APyrofi MeTOA crY llle HI-1 H CTaH OBHTCH 
Cnl1WKOM 3HeprOeMKI1MI-1 . OAHaKO sana­

ya YBen l-1 yeHI1H KOHl.\eHTpal.\1-1 1-1 3KCTpaK­

ra Af scryn aer B npOTI-1BOpeYl-1 e Csana­
Yefi KaKMO)l(HO 60nee nonu oro 1-1 3Bneye­

HI1H ero 1-1 3 uienu nepen BapKofi. Pa3pe­

WI1Tb 3TY npotinex y MO)l(HO, BBeAI1 BTO­

pyio CTaAl1 10 3KCTpa Kl.\11 11 Af 1-1 3 uienu 

yepHblM utenokox . npl-1 3TO M, I-1 CXOAI1 11 3 

AaHHblX PI-1c. 3, 6YAeT TaK)l(e npOXOAI1Tb 
HefiTpanl-13al.\1-111 KI-1CnblXnponyxroa, npa ­

CyrCTBylOIII1-1 XBuiene. ocraro-mojuuen o­

% 10 YepHOrO uienoxa. TaKI-1M o6pa30M, 
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PI1 C. 5. 3aBI1C I1 MOCTb 3neKTponpOBOAHOCTI1 or npOAOMKI-1TenbHOCTI1 3KCTpaKl.\1111 
npn HayanbHOfi r enn eparype 5011 95 "C. 

BBeAeHl1e ercp oji CTyneHI1 3KCTpaKl.\I1I-1 , 
«pone YBenl-1y eHl-1 11 CTe neHI-1 1-13BneyeHI1 11 

Al, npas ener rasx e KCHl1)l(eH 1-1 10 pacxo ­

Aa 6enoro uienoxa ua BapKY. 

B uacr oaui ee BpeMH, uecn orp s Ha 
BblCOKl-1fil1 HTepeC K Af Anl1 npl-1MeHeHl111 

B KayeCTBe nauiesux 11/l1nl1 KOpMOB blX 

Ao6aBoK (K KopMaM B nTI1l.\eBOACTBe 11 
)J{I1BOTHOBoA cTB e), MHorOTOHHa)l(Hbl fi 

PblHOK Af euie He CcjJOpMl1pO BaH. B CBI1 ­
311 C 3TI1M MO)l( HO noxa Or paHI1 YI1T bC I1 

3KCTpaKl.\l1e fi Ar YepHW.' utenox o« 11 npu 

3TOM I1 cnonb30BaTb CYllleCTBYlO lllYIO CI-1 ­
CTeMypereuepauau, HeYBen l1 YI1Bal1 rl1A­

paBnl1yeCKY IO Har py3Ky ua aunapa y io 

CTaH ljl110, c03AaBal1 AOnOnHI1TenbHbi e 
3KOnOr l1 yeCK I1e npotinenu. 

KaK ysaau aanocs au ure. B panx ax 

Bb1nOnHeH11 11 npo ekr a «n I1 CT BeHHI1 l.\a» 

6blnl1 paapatio ra uu pa3nl1YHbie aap v ­
aHTblTeXH OnOr l1l1. OAHO 11 3 HOBblXpewe­

Hl1fi - cnoco6 nonyy eHl111 cynbcjJaTH ofi 

uenmonoau 11 3 ApeBeCI1Hbl nI1CTBeHHI1­

lj bl, BKnlOy alOIlll1 Ci BOAHylO 3KCTpaKl.\11 1O 

uienu 11 nocnen y o uty io aapky, OTn l1 ­

yalO lll l1 ficl1 TeM, YTO 3KCTpaKl.\11 1O uienu 

npOB OAHT BABe cryneau. npl1yeM B Ka­

90 .,-------------- - - - - - - - - - - - - - ­
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PI1C. 6. 3aBI1CI1M OCTb KaTI10HHOCi nOTpe6HOCTI1 OT npOAOn>KI1TenbHOcTI1 

3KCT paKl.\ I1 I1 . 

xecr ae 3KCTpa re HTa Ha ero po ji CTyneHI1 cnoc06a - era rI1 6 KO CT~ n03BOn l1 lO ­

I1 cn onb3YlOT YepHblfi uren o x [11 -1 2] . uras Hd OAH Ofi r exuonor w-r ecxoa n l1 ­

Ba)l(H efiw ee npel1MYlll eCT Bo AaHHoro HI1I1 ocyuie cr anan, np0 l1 3BO ACT BO KaK 

47 . . :I I llennonoaa 6yMara KapTOH 
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AB YX uenesux npoAyKTOB (uenrnonosu a 
a pa6 I-1 HOra n a KTa Ha), Ta K 1-1 OAH Oro, r ons­

KO uenmonosu . 3TO n 0 3 BOMl eT np OVl3B O­

A I-1Tb nl06ble KOnl-1yeCTBa roaaps oro n p o­

AyKTa (uenmonoau 1-1 3 11I-1 CTBeHHl-1ljbll-1111-1 

e e c MeceCi C A Pyrl-1 M VI n Op OA a M1-1), He A O­

>KVlAM1Cb epOp Ml-1 p OB a H I-1R Kpy n Ho To H ­

Ha >KHOr O pbl HKa apa6 V1 Ho ranaKTa Ha . n pl-1 

Ta KOM p eW eHl-1 1-1 BOAHbl Ci 3 KCTp a KT Ha­

npasnmor Ha YTI-1 11 1-13a lj l-1 lO B CY U1eCTBYIO­

U1YIO CVlCTeMY perenepauu« Vlnl-1 3KCTpaKT 

OT BTOpo Ci cryne H1-1 CMeWI-1BalOT C y ep Hbl M 

U1enOKOM VI n OAa lOT B CVlCTe MY pereH epa­

ljl-1l-1 Ba p OYHbl X XI-1M I-1KaTOB. 

Ta KI-1 M 06pa3 0M , paapariorauu pas­
Hble Bapl-1 aHTbl texaonoru«. BKlllO yalO­

U1V1e npeuaaparern.ayo 3 KCTp aKljl-1 1O KaK 

BOAOCi, Ta K 1-1 yep Hb lM U1en OKOM I-1nl-1 BABe 

CTy neHI-1 - BOAOCi 1-1 y e pHbl M U1en OKOM . 

BTO >Ke Bp e MR, I-1C nOllb30 Ba HI-1 e B Ka ­

-r ecre e 3 KCTp areHTa Ye p HO rO U1e n OKa 
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BpeMR 3KCTptlKL\HH , MHH 

n 03BonR eT 3 epepe KTVlBHO I-1 Cn Onb3 0B aTb 

COAep>Ka U1YIOCil B HeM OCTaTOYHYIO U1e­

1l0Yb AllR HeCiTpalll-1 3aljl-11-1 KI-1Cn blX npo­
Ay KTOB 1-1 , 611arOA a pil 3 TOMy, COKpa TI-1 Tb 

0 6U1V1 Ci paCXO A aKTVlBHOCi U1en OYI-1 ua 
Bap KY. npVl 3TOM, B 3a B VlCVlMOCTI-1 OT CO­

Aep>KaHl-1il 11 I-1CTBe HH I-1 YHOCi uienu B no­

A aB a eM OM Ha sap xy Ape Be CHOM csrpse, 
MO>KHO uanpasneux o Me HRT b COAe p>Ka ­

HVle B 3 KCTpa re HTe (Yep HOM U1en OKe ) aK ­

TVlBHO Ci U1en OYVI n yTeM BBeAeHI-1R 3aAaH­

Hbl X KOnl-1y e CTB 6enoro U1en OKa . npeA­

sapwrensuaa 3KCT paK lj l-1il y epHblM U1e­

n OKOM apa6 V1 HoranaKTa Ha 1-13 xanunnap­
HO-nOpI-1 CTOCi crpyxrypu uienu HVlBenVl­

pyer pa3n VlYVlR B csc jicraax utenu nl-1­

CTBe HHl-1 lj bl 1-1 COCHbl. 

K a K y>Ke yxaauaanocs asuue, n o 1-1 3­

MeH eHVl IO 3 Ha y e H I-1 R pH MO>KeT 6 blTb o n ­

peAene HO He Ton b KO Vl3MeH eHI-1e KVlcn OT­

HO- OCHOBH bI X CBoCiCT B CVlCTeMbl , HO VI 

Hanl-1 Yl-1 e 6yepe p HOC TI-1 B CI-1 CTe Me . Ka K 

1-1 3B e CTHO, AB a OCHOBHbl X npuponau x 6y ­

epepa ( a lje TaTHblCi 1-1 Kap60 HaTHbICi) Aa lOT 

p H 5,8 VI 10,6 (coor s e r c r ee u uo nmcc­
MVlHYC OA Ha eA VlHVll.1a p H). Vl e cn n npa 

BOA HOCi 3 KCTpaK I.1 1-11-1 CI-1CTeMa n epe XOAI-1 T 

B 0611aCTb a uera r u o r o 6yepe pa, TO npu 

3 KCTpaK lj VlVl ye pH blM U1en OKOM - B 06­

n a crs «ap tion aruoro 6 y epepa. 0 epOpMVI ­

pOBa H l-11-1 TaKVl X 6yepep Hbix CVlCTeM MO>K­

PI-1 c. 7. 3 aBI-1CI-1 MOCTb o nT l-1 yecKoCi nn OTHOCTVI OT n p OAOn >KI-1TenbH OcTVI 3KCTp aK l.\I-1 V1 

np l-1 Ha y all bH OCi rexneparype 50°C 1-1 95 °C. 

HO CYAVlTb n o YCTaHo Bn eHVl IO n OCTORHH O­

r o 3H a y eH VlR pH B XOAe 3 KCTp aKI.1I-1V1. 

K aK BI-1 A HO 1-1 3 rpaep l-1 KOB, npencraa­
n eHHbl X Ha puc. 3-6, see 3aB I-1C I-1 MOCTI-1 

3Ha yeHI-1 Ci napanerpoe OT npononxa ­
Ten bH OCTI-1 3 KCTpa Kl.\I-1 V1 (xpone pH ) RB ­

llRIOTCR nI-1HeCiHbIMVI , YTO n0 3B onReT CAe­

nars 3a Kll lOyeHI-1e 0 Halll-1Yl-11-1 OA H03 Ha y­

HOCi CBR3 1-1 Me>KAY BCe MI-1 na pa MeTpa Ml-11-1 

c OAep >KaHVleM cyxax BeU1e CTB, nepeuien­
U1I-1 X B 3 KCTpaKT. 

C Te yeHl-1 eM BpeMeHI-1 3K cTp aK lj Vll-1 

3 Ha yeHI-1 il napaa erpos sospacraior. n o­

Bblw eHVl e KaTI-1 0HH OCi n OTp e 6H OCTI-1 1-1 TOC 
caunerens cteyer 0 nepexone B pacraop 
Opr aH l-1ye CKVlX BeU1e CTB. n OBblW eHl-1 e 

3neKTpo n poBOA HOCTI-1 CBI-1A eTellbCTByeT 0 

nepexone B pacrsop 1-1 0H OB p a 3nl-1YHbi X 

coneji VI XpOMOepOp HblX rpynn . 

n pVl COBMe CTHOM a uan ase sce x no­

n yy eHHbl X r p a epVlKoB MO>KHO c n en at s Bbl­

BOA, YTO Bbl 6 p aHH bi e Me TOAbl AalOT A OC­

TaTOYHO nonayio Ka p TI-1 Hy npOXO>KAeHI-1R 

n p oue c c a 3KCTpa Kl.\1-1 1-1 1-1 3 ui enu npe s e­

CVlHbl nI-1CTBeHHVll.\bl. K pOM e t ore . OH VI 

n OKa 3 b1 Ba 1OT, YTO n pl-1 1-13M eH eHVIVI Hd­

y a n b HOCi rexneparypu 3KCTpaK lj l-11-1 n p o­

I-1 CXOAI-1T 1-1 3MeH eHVl e He TOrlbkO KVlHeTVI ­

KI-1 npouecca, HO 1-1 Mex aHVl 3M a scero KOM­

nnekca np0I-1CXOAilU1 I-1 X nocnenoaarens­
uo-napanneneuux p e a Kl.\1-1 Ci. B nonsay 
aroro npennoncx euaa CBI-1 AeTe n bCTByeT 

oonee I-1HTeH CI-1 BHail OKp aC Ka 3 KCTpa KTOB, 

n ony y eHHblX npa 60nee HVl3K OCi Ha yanb­

HOCi renneparype 3 KCTp a KI.11-11-1 (pHC. 7) . 
n p oB eAeHH~ e I-1 CCll eA oBaHI-1 R n OKa ­

3b 1Ba 1O T, YTO n pl-1MeHileM bl e MeT OAbl n o ­

3 BonR IOT KOHT ponVlpo BaTb npor ekauwe 
npouecca 3 KCTp a KI.1 1-11-1 BO BpeMe H VI. Vlc­
nOllb30BaHI-1e c OB pe Me HHb lx npl-1 6 0pOB 

AllR n p OBeAeHI-1R a Ha ll l-130B n 0 3B OllR eT 

nony-r ars A aHHbie He rorn. xo B auanoro­
BOM, HO 1-1 B l.\l-1eppOBOM BVlAe , KOTOp bl Ci 

MO>KeT 6 blTb npeotipasoaaa B CTaHAapT­

HblCi caruan, Ao c rynHblCi Allil 06 p a60TKI-1 

C n OMOU1blO KOHTp Oll e p OB 1-1 I-1HTerpal.1l-11-1 

ero B CVlCTe Mbl aBTOMaTl-1ye CKOrO ynpas­

n eHVlR. n onyy eHHbl Ci TaKI-1M 06pa 30 M c u r ­

Hall MO>KeT cnY>KI-1 Tb KOMaHAOCi An il CI-1C ­

Te M aB TOMa Tl-1 yeCKO rO y n pa s ne u an An il 

npe Kp aU1eH I-1 R n p oue c c a 3K CTpaK l.\1-1 1-1 no 

A OCTVI>KeHI-1IO o npenen e u uux 3HayeHI-1 Ci 
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napanerpoe (VlnVl CVl rHanVl3V1pOBaTb 06 
aBap Vl Vl VlnVl HenpaBVl nbHOM XOAe npo­
ueccanpa OT Kn OH eHVIVI AaHHblX napaner­
pO BOT uops u ). 

Hekor opue Vl3 3TVlX nO Ka3aTeneCi 
B03MO}t( HO Vl3MepR Tb «on line», 1. e. He­

nocpeACTBeHH Ono Meoy YCTa HOBKVI AaT­
YVlKa Ha TeXH On OrVlyeCKOCi nVlHVIVI (pH, 
3neKTponpOBOAHOCTb OnTVlyeCKaR nnor­
HOCTb , KaTVl OH HaR nOTpe6HoCTb VI TOC), 
npyrue aHanVl 3bl Mo ryT6blTb BblnOnH eH bl 
B narioparopuux ycnoauax B TeyeHVl e 
HeCKonbKVlX ~\Vl HYT , YTO n03BonReT nep­
COHanY AOCTaTOY HO oneparuaao KO HTpO­
napoaars npouecc VI, npn He06xoAVl MO­
CTVI, «oppekrapoears ero. 

Busonu 

1. BOAH aR 3KCTpaK l.\Vl R Af Mo}t(eT 
paccwarpaaan.ca KaK OAHO Vl3 caMOC TO­
RTenbHblX HanpaBneHVl Ci r VlAPoTepMVI­
YecKoCi 06pa60 TKVI npeaecaau. RBnRIO ­
uierocs nepcneKT Vl BH blM HanpaBneH Vl eM 
6V1opecjJaCiHVlHra ApeBecVlHbl, YTO ceo­
6eHHo VlHTepeCHOAM nVlCTBeHHVl l.\bl CVI ­
6V1pCKOCi, cOA ep}t(aU1eCi AO 30 % BOAO ­
paCTB OpVl MOro KOM nO HeHTa - apao auo­
ranaurana. 

2. n pVl BOA HOCi npeABapVl TenbHoCi 
3KCTpaKl.\VIVI apa6V1 HoranaKTa Ha npa no­
nyyeHVIVI cynbcjJa THoCi uenruorroau Vl 3 

ApeBecVlH~ nVl cTB eHHVll\~ npoVl cxoAVlT 
CHVI }t(eHVle pH BOAHoro 3KCTpaKTa, ooyc­
nosneunoe nepeXOAOM B pacr BOp KVl C­

nOT, Vl MelOU1Io1XCR BApeBeCIo1He 101 /lo1nlo1 06­
pa3YIO U1 Io1 XCR B npouecce 3KCTpaK l.\ lo1lo1 . 
AnR COKpaU1eHVlR paC XOAa U1enOYIo1 npa 
cynbcjJaTHoCi aapke uenecooripaauo ocy­
U1eCTBnRTb npenaapar eneuyio 3KCTpaK­
l.\VlIO AI He BO AOCi , a yepHblM uienokon, 

OCTaTOYHaR U1enOYHOCTb xor oporo He 
TOnbKO HeCiTpanlo13yeT Klo1cnble npcnyx ­
1.\1o11o1 3KCTpaKl.\ l01 101, HO101 npensrcreyer npo­
XO}/{AeH101 10 aBTOKaTan lo1Tlo1 yeCK Io1 Xnpouec­
COB, nepeaona CIo1CTeMY B otinacrs Kap­
60HaTHOCi 6ycjJep HOCi CVlCTeMbl. 

3. nplo1 Vl 3M eH eHIo1V1 HayanbH OCi TeM­

neparypu axcrpaxua« npoucxonur 101 3Me­
He HVl e He TOnbKO KIo1 HeTVI KIo1 npouecca, HO 

101 MexaHVl3Ma BceCi cOBoKynHoCT Vl npouc­
XOARU1 Io1 X nocnenosarenbHo -napannenb­
HblX peaKl.\ lo1 Ci . B nonssy sroro npenno­
nO}t( eHIo1R CBVlAeTen bCTByeT60nee VlHTeH­
CIo1S HaR OKpaCKa 3KCTpaKTOS, nonyseu­
Hbl X npn 60nee HIo13KOCi HayanbHOCi TeM­

neparype 3KCTpaKl.\ lo1 lo1. 
4. HanVlYlo1e oAH03HaYHOCi xoppens­

l.\VlOHHOCi 3aSVlCVlMOCTlo1 Me}t(AY KO Hl.\eHT­
pal\ VleCi cyxux BeU1eCTS, MaccosoCi KOH­
l\eH Tpal\VleCi 06U1ero yrnepona (TOC) VI 
3neKTp OnpOBoAHOCT VI 3KCTpa KTa n03SO­
nser peKoMeHAOBaTb MeToAsnekr ponpo­

SOAHOCTIo1 AnR onepaTVlsHoro KOH TponR 
npouecca 3KCTpaK l.\lo1 lo1 . 
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