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COBEPHIEHCTBOBAHMWE METOAUKU N3YUYEHUA SKCTPAKIIUN
KOMIIOHEHTOB MACJINYHOI'O CbhIPbA

B crathe mpoBemeH aHANM3 CYMIECTBYIOIIMX METOIWK AKCTPAKIMH KOMIIOHEHTOB M3 MACIMYHOTO CHIPBs, C(HOPMYyIHpOBAaHBI
TpeOOBaHUS K METOAMKE, MO3BOJISIONIEH IONYYaTh Pe3ylbTaThl IOJE3HBIE IS PEIICHMS TeXHOIOTHYecKnx 3amad. [Ipemmoxena
METOJVIKA, YIOBJIETBOPSIOMAsT 3TUM TPeOOBAHUSIM, M NOAPOOHO ONMCaHA YCTAHOBKA IUIS SKCTPAKIWH, MO3BOJSIOMAS H3ydaTh
KHHETHKY IpoIiecca, IIPOBOANMOr0 KaK 10 METOAY OPOIICHUSI, TaK U 10 METOAy IorpyxeHus. Ha mpumMepe Kpynku mocomTHe HOro
KMBIXa M TekcaHa (pu Temneparype 55-57 °C u ruppomoxyne 1:1) n3ydeH BBIXOA Macia OT BPEMEHH IKCTPAKIMU U MIPUBEICH
MaTepuaIbHBIN OajlaHC Iporecca, CXOAUMOCTE KOTOpOro oneHeHa kak + 0,6 %.

KnioueBble cj0Ba: SKCTpAaKkmusl Macia, ITOJCONHEYHBIM JKMBIX, METOAWKA HCCICIOBaHUS, MaTepHAIBHBIA OajaHc,
THAPOMOZYNb, TeKCaH, STUIOBBIN CIIHPT.

B crarTi npoBeneHo aHami3 iCHYIOUMX METOAMK CKCTparyBaHHS KOMIIOHEHTIB 3 OJIIIfHOI CHpOBHHH, C()OPMYITEOBAHO BHMOTH IO
METOJIVIKH, IO {03BOJISIE OTPUMYBATH PE3yNbTaTH KOPHCHI JUIS BUPIIICHHS TEXHOJOTIYHUX 33/1a4. 3alPOIIOHOBAHO METOWKY, IO
3a7J0BOJIBHSIE IIIM BHIMOTAM, 1 JOKJIAJHO OIHCAHO YCTAaHOBKY JUISl €KCTparyBaHHS, SIka JO3BOJISIE BUBYATH KiHETHKY IIPOIECY, IO
MOXXE€ TPOBOAUTHUCH SIK 3a METOJOM 3POIICHHS, TaK i 3a METOJOM 3aHypeHHs. Ha mpukmaai KpynKdW COHSIITHUKOBOI MaKyX® i
rexcay (3a temmeparypu 55-57 °C Tta rigpomoxymio 1:1) mocnmimkeHO BHXiA onlii B 3aJIeKHOCTI BiJf 9acy €KCTparyBaHHS Ta
HaBEJICHO MaTepianbHui GanaHc mporiecy, 301KHICTh IKoro oniHeHo sK + 0,6 %.

KoniouoBi ciioBa: excTpakmist omii, COHAIIHIKOBA MaKyXa, METOAMKA JOCIIKEHHS, MaTepiabHuil OaslaHC, T1ApOMOIYIb,
reKcaH, €TUIOBUH CIIUPT.

Universal and generally accepted technique for the study of the oil extraction process does not exist, that leads to a lot of its variety
and as a consequence to the impossibility of comparing the results with each other. The purpose of the article is to develop a
technique that must be useful for solving technological problems. The basic requirements for it: efficiency; flexibility; simplicity;
usability; the possibility to: accurately measure input and output parameters and monitor the process, efficiently and quickly
separate the extraction products, reduce losses to a minimum. According to the proposed technique on the example of grits of
sunflower cake and hexane for solvent (at a temperature of 55-57 °C and liquid/solid ratio 1:1) the yield of oil extraction from the
time ranging 5 to 120 minutes was examined. The convergence of balance, taking into account the oily dust equals + 0,6 %.

Keywords: oil extraction, sunflower cake, technique investigation, material balance, liquid/solid ratio, hexane, ethyl
alcohol.

Bcerynnenne.

Knaccuueckas TEXHOJIOTUs JNOObIBaHMSI  TIOJHOIEHHYIO CEpHI0 DSKCIEPUMEHTOB B KOJIHYECTBE
PACTUTENILHOIO Macjla C IIOMOILIBIO YIVIEBOJOPOJAHBIX  ABYX-TpPEX JECATKOB Jaxke IpU Takod 3arpyske
pacTBopuTeneil B €€ NPUHLUUIHAIBLHOM 3aBEPIIEHHOM  OKa3bIBAETCA Pa3opUTENBHO B YCIOBHAX
Buae cymecrByer ¢ Hadama 50-x  [1], w® cymecTByromero (MHAHCHPOBAHUSL. [Tono6HsIi
COBEpIICHCTBOBAaHHE €€ CTajlo, a BepHee CKa3aTh, HNPUHLIUI OKCTPAKIMHM OBLUI pPEaN30BaH C ITOMOIIbIO
OCTAJIOCh ~ INPEpPOraTMBOM  IOYTH  HCKIIOYWTEIHLHO  YCTAHOBKH, COOpaHHOW M3 MPSIMOTOYHBIX J1a0OpaTOPHBIX

YACTHBIX KOMITAHWH, 3aHUMAIOIIUXCSA ITHM BOIIPOCOM
0e3 MaJIoro COTHIO JIeT. XapaKkTepHbIe €€ 0COOCHHOCTH —
rabapuTHOCTh W CIIOKHOCTH KOHCTPYKIIUH OCHOBHOTO
o00OpymOoBaHMS, B TICPBYIO OYEepedbh AKCTPAKTOPOB
HEMPEPHIBHOTO JCUCTBUS, paOOTAOIINX B OCHOBHOM IIO
MPHUHIUITY ~ MHOTOCTYIIEHYATO0  OPOIICHUS  MpH
MIPOTHBOTOYHOM JIBIKCHUH MaTepUaia U MHUCICIUTEL.

KomOuHarmio ycrmoBmii Iporecca SKCTPAKIUH,
SIBIITFONIYIOCS.  CIICJICTBHEM KOHCTPYKIIMM armapara, a
WMEHHO:  KOJMYECTBO  CTYICHEW,  KOHIICHTPAIHH
MUCIIEIUT, THAPOMOIYIIH, B3aUMHYIO CKOPOCTh JIBHKCHHS
$ba3 w T. A BOCIPOW3BECTH B JIA0OPATOPHUH, Taxe
XOpOUIO OCHAIIEHHOM, CIOXKHO — HJisi HCCIeN0BaHUI
npuaércss Cco3AaBaTh YMEHBUIEHHYIO KOIMIO 3aBOJa.
YrpolreHrne KOHCTPYKIMH 3KCTPaKTopa 0e3 mepecMoTpa
ee OOIEeH KOHLIENIWH CHIDKaeT ero 3(QQeKTHBHOCTb.
OnHa TONBKO HEMPEPHIBHOCTH MpOIEcCa TapaHTHPYET
Cepbe3HbIE 3aTPaThl.

[MunotHass  ycraHOBKa ¢ 3arpy3koi 10
KIJIorpaMma JKMbIXa, UMUTHPYIOIAsl HEMPEPHIBHOCTH 32
CYET PYYHOr'0 YIpPAaBJICHUS, ONKCaHa B [2], HO MPOBECTH

XOJIOAUIBHUKOB, HCIIOJIb30BaHHBIX B KAUECTBE SYEEK IS
MaTepuana C 3arpyskol 3-5 r. Ha KaxIyro s4eiky-
crynens [3]. Ha Heli ObuUIM NOJyYEHBI pPE3YNBTATHI,
COTIOCTaBUMBIE IO CBOEMY CMBICIY € TEXHOIOTHYECKUMHU
napameTpamMu COBPEMEHHOIO JKCTPAKTOpa.
Henmocratrkom  aToi  ycTaHOBKM  Obula  IIioxast
YIIPaBISEMOCTh PAaBHOMEPHOCTHIO IOJaYMl M OOLIMM
00BEMOM PpacTBOPHTENS, MaJIble KOIMYECTBA KOTOPOTO
BBIHYX/ICHbI OBUIM IPOXOAUTH JIMHHBIA IyTh Yepe3
MaTepHan pa3HOM IUIOTHOCTH, OOJaJalomUil pa3HOH
YIEP)KUBAIOIIEH CIOCOOHOCTBIO 110 OTHOIIEHHIO K
pactBopuTenio (Mucueie). Takke CI0KHO OBUIO y4ecTh
MIOTEPU BEIECTBA, OCAXAABIIETrOCs HAa CTEKISIHHOU
MIOBEPXHOCTU MEPEXOAHUKOB, TEMIEpaTypa KOTOPBIX
ObUta HIDKE HOMHMHAJIBHOH TEeMIepaTypbl SKCTPaKIHH.
PazOuenne OgHOM KOJOHHBI Ha JIBE CO31aBAJIO
CIIO)KHOCTU C KOJMYECTBEHHBIM IIEPEHOCOM CIIMPTOBOM
MUCLEIUTBI, KOTOPYIO HEOOXOIMMO OBUTO MOAAEPKUBATH
BO BpEMsI JO3UPOBAHUS B TOPSUEM COCTOSTHUM.
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IMocranoBka mpoGieMbl B 00IIeM BHIe M ee
CBSI3b € BA)KHBIMH HAYYHBIMH H HPAKTHYECKHUMHU
3aJaHUSIMH.

CraHgapTHOW WK OOMICTIPH3HAHHOW METOIHUKH
JJIS. U3YYEHHUs Mpolecca SKCTPAKLIUU Macia, Kak yxe

SICHO M3 CKa3aHHOI'o BBIIIC, HE CYLCCTBYCT, YTO
MNpUBOAUT K 60J'H>HIOMy ux pa3H006pa3I/H0 H, Kak
CJICACTBUC, HCCONOCTAaBUMOCTH PEC3YJIbTATOB. Hy)KHO

YYeCTh U TO, YTO IICTH UCCIICAOBAHUIA HE OJMHAKOBHI.

Cpenn 3amad, KOTOpBIE MOTYT CTaBUTH MeEpen
co00if aBTOpHI — W3YYCHUEC KWHETUKU IIporecca (B
MPOM3BONBHBIX  YCIOBUAX), CPABHHUTCIBHBIA aHAIH3
pEe3yABTATOB IS OIpEICNCHHs CTCIIEHH W XapakTepa
BO3ZCUCTBUS  ONPEICICHHBIX (DaKTOPOB, OTHICKAHHE
PAIOHATFHBIX 3HAUYCHUI TEXHOJIOTMUYCSCKUX MapaMeTPOB
u ux ontuMmmsanus. [locnemHwidi ITyHKT M1 HAc
HamOoliee WHTEPECEH W, BOOOIIE TOBOPsS, YHHBEPCAICH
IUTSL pa3NIMYHBIX 3a]]a4, HO WMEHHO OH COINPSDKCH C
YKa3aHHBIMH YK€ CIIOKHOCTSAMH. B mabopatopHOii
MpakTUKE  Yale  BCEro [4-7] HCHOJIB3YIOTCA
pa3HoOOpa3Hble KONOBI-PEAKTOPEI U MEPEMEIINBAIOIIIC
ycTpoiicTBa. ['mapoamHaMuKa e B COBPEMEHHBIX
MPOMBINIJICHHBIX ~ JKCTpakTopax  Ooiee  mpocra:
PACTBOPUTENh IPOCAYUBACTCS CKBO3b HEMOIBHKHBIN
CIOM  MaTepWana; 93TO CO3JAeT JOIOJTHHTEIEHOE
MPEUMYIIECTBO B BUIC CaMOGMIBTPAIUN MHUCIEILTBI OT
MEJIKOM MBUIH.

Jnst  opraHm3amuM = JKCTPAKIUH  IIIHPOKO
MIPUMEHSCTCS MUPKYIISAIAS PACTBOPUTEIS MITH MUCIICILTBI
gepe3 MaTepwal, B TOM YHCIEC HCIOIB30BaHUC
mab0OpaTOPHEIX ~ MPHOOPOB  UIS  HMCUCPIBIBAOIICH
OKCTpaKIUHW.  3a4acTyl0  HCIOJB3YIOTCA  OOJNBIIHE
THIPOMOMIYIIH, YTOOBI JOCTHYH BHICOKOTO BBIXO/IA MaCa.

AKTyanbHOCTh K€ WCCICNOBaHWN B 00IacTH
AKCTPAKIUU PACTUTEIHFHBIX Macel B MPOU3BOJICTBEHHBIX
WHTEepecax coxpaHsercs. Jlemo B TOM, YTO BIIOJHE
aBTOHOMHO pa3BUBAIOTCA TEXHOIIOTHH  IOATOTOBKH
MaTepuaia K SKCTPAKIUH: ONTHMH3HPYETCS CTPYKTYpa
MaTepHuaa, CHIDKAeTCS TeMIIepaTypa MpeaIBapUTEIEHOTO
OTXKMMa Maclia, yJaeTcsl YMCHBIIUTE COACPKaHUE Maciia
B XKMBIXaX. DTH M3MCHCHUS BBI3BIBAIOT HEOOXOMMOCTE B
VW3YYCHUW BIUSHUS TEPEYUCICHHBIX ()aKTOPOB Ha
MPOIeCcC AKCTPAKIUHU, XapPaKTEPUCTUKUA €€ MPOIYKTOB.
He ocTaercss MOCTOSHHBIM W IOJIOKEHHE TEKCaHA Kak
€IMHCTBEHHOT0 KOMMEPYECKH MPUTOTHOTO IKCTPAreHTa.

B cdepe OmsHeca W TPOW3BOACTBA MCHSCTCS
OTHOIIICHHE K COJICPIKAHHIO TTOHSTHUS
KOHKYPEHTOCIIOCOOHOCTH TIPOIYKTa. Bonbiie BHUMaHUS
ymensiercss  0€30mMacHOCTH — TIpoIlecca, — M3ydaeTces
BO3MOXKHOCTh BHEIPEHUSI JKCTPAKTOPOB HEOOIBIION
MIPON3BOUTCILHOCTH. B CBSI3H c ATHM
IepecMaTpUBaeTCS  BEAyIIass pONb  DKCTPAKTOPOB
opoleHHs, Kak Oojee B3pPBIBOOMACHEIX. B mone3y
AKCTPAKTOPOB TOTPYKEHUSI MOXKET TOBOPUTH PACTYIITHIA
WHTEpPEC K TAaKUM HWHTCHCHU(PHUIMPYIOMIMM 3KCTPAKIIUIO
BO3JCUCTBUAM KaK YIbTpa3ByK [8—12] 1 MUKPOBOIHOBOE
uznydenue [12-13], npuMeHsieMbIM B CIUIOIIHON KUIKON
cpene. BnusHWE KWUIEHWS pACTBOPHTENS TaKXKe HE
HCCIICIOBAHO B MOITHOM Mepe [14].

Texnomoruu I[O6I)IBaHI/IH Macia (HOMI/IMO
OT)KI/IMa) MOXXHO pPa3acinTb Ha OKCTPAKINIO
OpraHn4CeCKUMU PaCTBOPUTECIIAMHA npu YCJIOBHO

aTMOC(hepHOM JIaBJICHHH, DSKCTPAKIUIO [PU BBICOKOM
JIABJICHUH JKUJKOCTSIMU B CYHIEPKPUTHUECKOM COCTOSTHHUU
U BBICBOOOXKJCHHE Macia rmociie (hepMEHTATUBHOMN
00paboTKM ¢ TOMOIIBI0 BOABL J[Be mOCiemHUX
KaTeropyuu TEXHOJIOTUYECKH, TI0 HEOOXOMUMBIM IJIsi HUX
YCIIOBUSIM, PE3KO OTJIMYHBI OT MEPBOM, IJIsi KOTOPOU
MOXHO HAJeIThCSl Ha pa3paborky  Oonee-MeHee
YHUBEPCATLHON METOAMKHA HEOOXOAMMOUN sl moadopa
TEXHOJIOTUYECKUX [apaMeTpPoOB, HECMOTPST HA TO, YTO
MOJIIPHOCTh MPUMEHSEMOIr0 PAaCTBOPUTENST OKa3bIBaeT
CHJIbHOE BJIMSIHHE Ha XapaKTep M COCTaB MPOIYKTOB.

HawnbGomnee MIEPCHEKTUBHBIM KOHKYPEHTOM
reKcaHa Cpeld OPraHMYECKUX PACTBOPUTENIEH BHIUTCS
oTunoBbl  cupt  [15].  CHibkeHMe THAPOMOAYINS

SBIISIETCS OJHOM W3 OCHOBHBIX 3aJlad OSTaHOJIBHOU
OKCTPaKIMK  HE  TOJBKO  IIOTOMY, 4YTO  JIaXe
a0COTIOTUPOBAHHBIN CIUPT MPOUTPHIBAET 3/1€Ch T'EKCAHy
B JIy4IlleM ciiydae B 3 pasa, HO eIle U II0TOMY, 4TO YeM
MEHBIIE THIPOMOJYJIb MPU UCIIOJIB30BAHUM CIIUPTA, TEM
OONBIIMIA BBIXOJ Macyia N3 MUCLEIUIBI JOCTHXHUM 32 CUET
eé OXJIaXICHHS, YTO COCTAaBISIET OJHO M3 CaMBIX
3G PEKTHBIX SKOHOMHYECKUX HPEHMYLIECTB CIHHPTOBOM
OKCTPAaKIMHM. B CBA3M C 3TUM KEJIATENbHO IOIYy4aTh
Oonee KOHLEHTPUPOBAHHBIC CIUPTOBBIC MUCIIEILIBI,
HEXeNM OOBIYHO TMOJYYaloT B Cllydae HPUMEHEHUS
rekcana (25-30 %). Kak moka3siBaeT Teopus ¥ IIpaKTHKa
[16], 3T0 BO3MOXXHO, XOTS MaCIMYHOCTH IIPOTA IIPH 3TOM
pacrer. bornee BBITOJHBIMHU JUIST STOH IIETH OKa3bIBAIOTCS
9KCTpaKTOpbl opouieHus. OIHAKO, €ClM MepecMOTPETh
OTHOIIEHHE K OCTaTOYHOMY COJIEp)KaHUIO Maciia B

mpoTe, MOXXHO ,H06I/ITBC$I BBCACHUA CHHpTOBOﬁ
OKCTPAKIHU B IPAKTUKY U, KAK CICACTBUC, NOCTHIKCHUSA
€C KOHCYHBIX MpECUMYLICCTB — MOJTyuCHUSA
OKCTPAKIIMOHHOT'O Macia u mpoTa U EBOro
JOCTOUHCTBA.

Takum 00pa3oM W3 MPUBEICHHBIX 00CTOSTEIHCTB
BEITEKACT IIeNTb — Pa3paboTaTh METOIUKY IUTS U3YUCHHS
IIpoIiecca IKCTPAKIMH PACTUTEIBHBIX Macel, KOTopas:

- Obutla OB JKOHOMHYHOW C TOYKH 3PCHHUS
pacxomoB Ha Matepuaibl, 00OPYIOBaHUE, BPEMEHHBIX
3arpar;

- IPOCTOH U yAOOHOM B HCIOJIb30BAHUM;

- obecrieunBana OBl KaK MOXXKHO 0oliee BBICOKYIO
TOYHOCTh TIPH W3MEPCHUM BXOIHBIX W BBIXOIHBIX
MmapaMeTpoB, a TaKKe MHHHMYM IIOTEPh BEIIECTBA
(BKJIFOUAsh PacTBOPHTENE) BO BpEMS 3KCTPAKIMA U B
poriecce coopa MpOayKTOB;

- obecmeunBana Obl KaKk MOKHO OoJjiee ITOJIIHOE
OTJICJICHUE MUCHEIIBI OT IIPOTa ITOCTEe SKCTPAKIUU |
o ICpKaHUE MIPH 3TOM HEOOXOMMON TEMITePATYPHL;

- Oputla OBl IO BO3MOXHOCTA THOKOH H
YHHBEPCATLHOMU: [MO3BOJIsLIa OBl BapbHUPOBAThH
pacTBOpHUTENIEM, TEMIIEPAaTypol (BIUIOTH 10 KHUIICHHUA),
CcrocoOOM  KOHTaKTa MaTepualia H  PacTBOPHUTEIS
(oporeHue, morpyxeHne), THAPOMOayIeM (0cOOCHHO B
CTOPOHY €T0 YMEHBIICHUS);
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- HC co3aaBalia OBl TaKoM FPII{pO,HHHaMH‘IeCKOﬁ
O6CTaHOBKI/I, KOTOPYIO CJIOKHO OBLIO OBI MOBTOPUTH HUJIIN
YUCCTh B ApYruX, B IMIEPBYIO OUCPCAb B IMIPOMBIIIJICHHbBIX,
KOHCTPYKIUAX 3KCTPAKTOPOB.

I[OCTI/DKeHI/IC 9TOMU e 00€eCIIeYUT BO3MOKHOCTD

MPUMCHCHUC METOAUKHN B HCCIICAOBAaHUAX
TEXHOJIOI'MYCCKOI'0 XapaKTepa.

H3noxenue OCHOBHOT'0 MaTepuaja
HCCIeI0BAHUM.

B KkauecTtBe OKCTpakIMOHHOM s4eiiku Obuia
BBIOpaHa TpajyMpoBaHHas Npooupka oObemoM 20 cm’
(uena nenenmns 0,2 cm®) co nwmdom (14/23). 3arpyska
MaTepuana B IpoOMpPKY — 3-5 T (00beM JXKMbIXa He
nomkeH 6bITh Gonbine 10 cm®). Macca HaBecku Npu 3TOM
MOXET OBITh HM3MEpEeHa C TOYHOCTBHIO HCIOJIB3YEMBIX

BCCOB. Kmbix JOJIDKCH OBITH npeaABapUTCIbLHO
I/ISMGHL‘IéH, a €ro I‘paHyJ'IOMeTpI/ILIGCKI/Iﬁ coCrtaB —
YCTAHOBJICH.

Pacrionoxxenue Martepuaina, €ciaM IUIAHHUPYETCS
SKCTPAKIMS 110 METOY MOTPYXEHUS, — y JTHAa IPOOHUPKH,
Ha KOTOpOE pa3MellaeTcs JIOKHOE IHUINE, BHIPE3aHHOE
n3  QTopomsIacToBOd - JIGHTBI,  KPYIJIOH  (OPMBI,
JIMaMETPOM HE3HAYMTEIbHO MEHBIIUM BHYTPEHHETO
nuamerpa npobupku. Bo ¢dropomnmacroBoM  mHMIIE
IIMJIOM TIPOAIENAaHBl OTBEPCTHS, B TOM YHCJIE OAHO IO
LEHTPY  depe3  KOTopoe  IpojeBaercs  Jiécka,
3aKperieHHasi ¢ 00paTHOW CTOPOHBI JHHUINA C IIOMOIIBLIO
y3enmka. Ha Jecky cBepXy HaHW3BIBaeTcs MpH
HEOOXOANMOCTH KPYKOK M3 (PMIIBTPOBAIBEHON Oymaru mo
JMaMeTpy IPOOHPKH.

JloxxHoe nHumEe ¢ (QUIBTPUKOM C ITOMOIIBIO
mraTens YyKIagslBaeTcsl Ha JHO HPOOMPKM M uepe3
BOPOHKY 3aChINAeTCsl M3MEIBYCHHBIH >KMBIX (puc. 1).
Ecnu sxcrpakimio npenonaraeTcsi IpoBOAUTh METOIOM
OpOIIEHHS, TO B HIDKHIOIO YacTh MPOOUPKHU ITOMEIAETCS
¢dTOpoIUTacTOBasi KOHCTPYKIHMSA, HMeEIomas 2 HOXKH.
BeicoTa ux ¥ HIDKHHH ypOBEHb 3aCHIITAHHOTO MaTepraa
OyIyT BapbHpOBATHCS B 3aBUCHMOCTH OT BEJIMYMHBI
npuHATOro ruapomonyis. Crekas co clios Marepuana,
MHCLe/UTa coOupaeTcss 1moJi (TOPOIUTACTOBBIM JHHILEM.
Takast KOHCTPYKIIMS MO3BOJISIET AKCIIEPUMEHTHPOBATH C
M30BITKOM PACTBOPUTENS, HPUOMIDKAIOMNUMCS K HYIIIO.
Iepen HavasoM ombITa HEOOXOAWMO IO BO3MOXXHOCTH
TOYHEE OIPECIUTh PACTBOPUTEICEMKOCTh JKMBIXa (IO

aHaJlornd ¢ Oosee  YacTHBIM  TEPMHHOM  —
OCH30EMKOCTBIO).
OOpaTHBI ~ XOJNOAWJIBHHK €O HIIH(OM,

YCTaHOBJICHHBI HajJ NPOOHPKOW, HCKIIOYAeT IOTESPH
pacTBopuTEIs BO BpeMs OKCTpakuumu. B cmydae
9KCTPAKIUK 110 METOAY OPOLICHHS 4Yepe3 XOJIOIUIbHUK
MONACTCS PAaCTBOPUTENh C IIOMOLIBIO  KaIllelIbHHIIbI
Exadrop (puc. 2).

HarpeB  ocymiectBisercss ¢ IIOMOLIBIO
9NIEKTPOILUTATKHU, KOTOPAsi IepeaeT TeIIo TIIHLIEPHUHOBON
Oane. KoHTyp ympaBieHHs TeMnepaTypod BKIHOYACT

TaK)K€ KOHTAKTHBIM TEPMOMETP U  YCHIUTEJIbHOE
ycrpoiictBo YKT-4.
Emxocth s Oann — CTEKJITHHBIA

TEPMOCTOMKHH CTakaH AuaMeTpoM 65 cM U BbicOoTOM 121
cM. KoHuTpons TemmepaTypbl OCYHIECTBISETCS IO

KOHTaKTHOMY  TEpMOMETPY, PTYTHBIH  pe3epByap
KOTOPOro pa3MeIlEeH NOCEPEANHE BBICOThI CTAaKaHA Yy €ro
CTEHKH, a TaKKe C IOMOILBI0O PTYTHOTO TEPMOMETpA IO
I'OCT 9871-75, wu3meprosiiero TeMmneparypy y JAHa
cTakaHa MW Tepmomnapel MyasTHMeTrpa DT 838,
MPOITyIIIEHHOH ~ depe3  OOpaTHBIH  XOJOAMJIBHUK
HETIOCPEJCTBEHHO B 30HY JKCTPaKIMH (J1Ba IMOCIEIHUX
N3MEPUTENBHBIX IPHOOpa Ha pHC. 2 HE MTOKA3aHBI).

Puc. 1. DkcrpakumonHas staeiika: | — nmpobupka, 2 —
nécka, 3 — )KMBIX, 4 — proporacToBOE JIOKHOE JHUIIE

OO0beM TiMIepHHA B CTakaHE BapbuUpyeTcs Tak,
9YTOOBI ITOKPBHIBATH MaTepHall C PpacTBOPHUTEIEM B
npobupke. IIpy sToM MOXHO BHIETH, (puc. 2) YTO
BEpXHsAS 4YacTh NMPOOMPKH M ee MG HaXomsATCs Hal
crakaHoM. TakuM 00pa3oM BepXHssI 4acTh ITPOOHPKHU
pa0oraeT Kak XOJNOOWIbHUK, YTO JaeT BO3MOXXHOCTH
MIPUMEHSTH KOpOTKHE oOpaTHbIE BO3/IYIIHbIE
XONOAMIBHUKY Ha nutude. [Ipu u3BnedeHnn npoOHpKu
€O )KMBIXOM Ha €€ MECTO CTaBHUTCI ITycTasi IpPOOUpKa st
TIOA/Iep KaHusl YPOBHS INIMIEPHHA B cTakaHe. | nuiepuH-
carmoHn(HKAT HENeTyd, JIETKO CMBIBAETCS, HO HMEET
BBICOKYIO  BSI3KOCTb, BCIIE[ICTBUE YEr0 BO3HHKAET
TpaJIMeHT TEMIIEpaTyp IO BblcoTe crakaHa B 2-3 °C.
HcnpiTeiBast Takke BIMSHUE HMHEPLUUHM HarpeBaTens,
KOTOpYI0  (HUKCHpPYeT  KOHTaKkTHBIH  TEpMOMETP,
TeMIiepaTypa B TJIMLEPUHOBOH ©OaHe OSKCTpaKIMH
HEIOCTATOYHO XOpOLIO TIOJIACTCS YHPABJIECHHUIO, YTO
MMeeT 3HaueHHe BOIM3M TeMIepaTypbl (WM Juana3oHa)
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KHUIICHHUA PaCTBOPUTCIIA IIPpU HeOGXO}lI/IMOCTI/I HU3Y4YUTH
BJIMSAHUC 3TOI'O ABJICHHS HA SKCTPAKIIHNIO.

o g
.
W o

s

oy RSl

Puc. 2. DKcTpakuMOHHAs YCTAaHOBKA: | — 3JIEKTPOIUINTKA,
2— ycunutenbHoe ycTpoicTBo YKT-4, 3 — cuMucTopHbiit
perynsTop, 4 — raunepuHoBas OaHs, 5 — KOHTAKTHBIN
TepMoMeTp, 6 — mpodupKa, 7 — KarureopMyIoIIas 4acTh
J103aTopa (Urojka), 8 — 0OpaTHBIN XOIOIWIBHIK,

9 — perynsaTop KanensHHUIBI-103aTopa (Exadrop)

Crabwimzanuu TeMmeparypHoro pexuma + 1°C
y#aercss JOCTHYb C  MOMOIIBIO  BKJIIOYEHHUS B
YIOPaBJSIIOIUI TeMIEpaTypoll KOHTYp CHUMHUCTOPHOIO
peryasTopa MOIIHOCTH TOKa, a TaKXe IMPUMEHEHHS
MIEPEMEINBAIOIIET0 YCTPONUCTBA, CKOMIIOHOBAHHOIO TaK,
YTOOBI HE MEIaTh PAacIOJIOKEHHWIO S5-TH IMPOOHPOK B
crakaHe (OTBepCTHE MOA 6-yIO0 3ape3epBHUPOBAHO O]
KOHTaKTHBIH TepMoMmetp). Jlmamerp BepxHeil uactu
mrTaTtuBa — 64 cM; OTBepcTHs TMOA MpoOHpKy — 19 cwm,
oTBepCTHs AN Mewankd — 9 cM. KoMIoHoBKa ImTaTuBa
1 MeUIaJIKH MoKazaHa Ha puc. 3. Beicora TypOunkm — 1
CM. JUIMHAa BHHTOBOM jomacty — 1 cm. Tommuza
BepxHero aucka — 0,4 cM. Beicora mratuBa — 120 cMm.

IMpobupka  3akpemsiercss Ha  IITaTHBE B
TIOABELIIEHHOM COCTOSIHUM, TaK YTOOBI JHO HPOOHPKH
HaXOJWIOCh BbIIIEe TypOuHKHU. [t 3TOro Ha mpodHpKe
BBIIIE JUCKA CO3JAeTCAd YTONIEHUE U3 pa3pe3aHHOU
BJOJIb TIOJUIPOIMICHOBOM T'MOKOW TpPyOKH, KOTOpOe
(UKCUpPYyeTCsl C TIOMOIIBIO POBOJIOKK. MoJIeNb ITaTHBa
U TEPEMENIMBAIOIIETO YCTPOMCTBA, a TAKKe JepXKATeNb
nurarens (puc. 4) BoimonHeHs! B nporpamme AutoCAD
2016 m pacneuatansl Ha 3D-mpuHTEpe M3 ILIACTHKA
ABS. B kauectBe mnpHBOJAA B3AT 3IEKTPOMOTOPUUK
MATI-1.

BeicTyn nmepxarenst 3ayXMMaeTcsi B JIalKe Ha
IITaTHBE, HA KOTOPOM KPEHMUTCS M Jallka KOHTAKTHOTO
TEPMOMETpA.

\—___aﬁ‘

Puc. 3. llItaTnB A71st NpOOMPOK M MEILATIKA
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Puc. 4. Drexrpomotopunk M/II1-1 u ero nepxatens

Ecmm 3D-mpuHTep HE CHOCOOCH pacmedaTarhb
MEMIAJKy C 3aJaHHBIMH MapaMeTpamH, MpeiaraeTcs
caenathb ee pa30dopHoii (puc. 5).

1

O AR

T ket

Puc. 5. Y3en memanku

Iepen skcTpakmnueil Mo METoay HMOTpYXKEHHUS Ha
KOHTaKTHOM  TEpPMOMETPE  BBICTAaBISIOT  HYXHYIO
TEMIIepaTypy, II0CJIe JOCTHKEHHUsI KOTOPOH MpOOUpPKH ¢
HaBECKaMH XKMbIXa MOrPYKaIOT B TIIMLEPHHOBYIO OaHIO U
1ocJie  TOBTOPHOTO  JOCTWXKEHHS  BBICTABICHHOMN
TEMIIepaTypbl 00aBISAIOT HEOOXOANMOE KOJIMYECTBO
pacTBOPHUTEIIS IO KAIUISIM U3 OIOPETKH.

Bpemsi,  HeoOXxomuMoe Ui JOCTHKEHUS
TEMIIEpaTypbl ~ OKCTPakIWMW  Tocie  J100aBlICHUS
pacTBOpHTENSI B OIHY NMPOOUPKY npu ruapomoxyne 1:1
cocraBiusier He Oonee 2-x wmuHyT. Ilo OKOHYaHUWIO
SKCTPAKIUH U3BIMAIOT MPOOUPKY U3 TIIMIEPUHOBOM OaHM
U TEPeHOCAT €€ Ha BOJMHYIO, BBICOTOM Mo mumQ
MIPOOHMPKH, TIE IOANCP)KUBACTCS TEMIIEpaTypa. paBHas
TEMITEpaType IKCTPaKIHH.

OO0paTHBII XOJOAWIEHUK CHUMAETCsl M MaTepuall,
TIOTPY’KEHHBIH B pacTBOPHUTEID, OCTOpPOXKHO
MIOAHUMAETCS yTeM TTOJHATHS 3a nécKy
¢roporutacroBoro jmHumia. Ilocme Toro kak IIpOT
3aHMMaeT TIIOJOKEHHE HajJ MHCLEIION, YIHpasch B
CykeHue mnpu numde, NOAEPrHBaHUEM 3a JIECKY
MIPOBOJISAT CTPSIXMBAHWE M3JIUIIKA MUCLEIUIBI, KOTOpas
CTEKaeT Ha JTHO NPOOHpPKH, B TedeHue 2-x MuHyT. [Tocme
9TOT0 OKOHYATEIHHO BBHIHUMAIOT NMPOOUPKY, HAKIOHSIOT
e Haxg mucToM OymMarn W C IIOMOUIBIO IINATENS
OCTOPDOJKHO BBITPY)KAlOT Marepuayl Ha Oymary, He
MO3BOJISIL  MHCIEIUIE  CMOYHMTH MIPOT, a LIPOTY
MIPOBAJIMTECA O] (PTOPOIUIACTOBOE JIHHIIE, KOTOpOE
TaKKe W3BIMAIOT M3 NpoOupku. CHUMAIOT C JIECKH
¢uIbTpOBaNIbHYIO OyMary c IIbUIbIO, OCEBIICH Ha Heill;
LIPOT TOJIHOCTBIO COOMPAIOT BO B3BEIICHHBIH OIOKC, a
MIPOOHPKY 3aKPBIBAIOT NPUTEPTOH MTPOOKOH.

W3 mnpoOupkyn OTrOHSIOT pacTBOPHUTENb, a
9KCTPAKTUBHBIC BEIIECTBA BHICYLIMBAIOT /10 IIOCTOSTHHON
Macchl. Jli1st onpeneneHust KolMu4ecTBa MpuMecei u / nim
SKCTPAKTUBHBIX BEILECTB, HE PACTBOPSIOIIMXCS B Macie
1ociie  yAaJeHUs JKCTPareHTa, COAEPKHUMOE HpPOOHPKU
IIPOMBIBAIOT TEKCAHOM HECKOJIBKO pa3 (1o 5—7 M) mpu
caboM HarpeBaHWM, KaKAbIA pa3 ICKaHTHUPYS CION
pactBopuTenst mocie  orcrauBaHus. [IpoOupky ¢
OCTaTKOM CHOBa CymIaT JO IIOCTOSHHON Macchl. Jlo
MTOCTOSTHHOW MacChl TaKKe JIOBOAAT (PHUIIBTP U MIPOT.

XapakTeprcTHKa ITOJICOJTHEYHOT O JKMBIXa,
B3STOrO ISl TIPOOHOW OKCTPaKIMU TEKCaHOM, MpH
temriepatype 55-57 °C u runpomonyie 1:1 npusenena B
Tabm. 1.

Tabnuma 1. XapakrepucTHKa NOICOTHEYHOTO KMBIXA

ITokazartens 3HaveHne
I'panynomerpuueckas Kpymnka
XapaKTEPUCTHUKA 34 mm
BrnaxxHOCTH 6,26 (+0,15) %
MacnugHocTb (Ha C.B.) 16,8 (£ 0,5) %
HacpimHast mIoTHOCTH 0,45 (£ 0,02) r/em?
PacrBopureneéMkocTb 0,20 £0,02

(x rexcany, 60 + 2 °C) r (p-11s1) /T (1pora)

IIate 00pasIoB JKMBIXa MOJBEPrajIuCh
9KCTpaKkuuM pasnuuyHoe Bpems (ot S5-tm go 120-tm
MHUHYT). Pe3yipTaThl 3KCTpakuK B BHJIE BBIXOJa Macia
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10 OTHOUIEHHUIO K UCXOJHOMY €ro KOJIUYECTBY B )KMBIXE
(Ha C. B.) ¥ COOTBETCTBYIOIINX KOHIICHTPAITMA MHUCIIEIL,
YCTaHOBJIEHHBIX IO NPEIJI0KEHHOW B CTaThe METOIHUKE,
3aHeCeHBI B Ta0II. 2.

Tabnuma 2. Pe3ynbTaThl 9KCTPaKIMU 110 HOBOH METOJINKE

Ne | Bpewms, | Berxox macna, % | KoHrenTpamus
MHH MHECHEeIbl, Y%
1 5 55,9 9,6
2 10 60,0 10,2
3 30 68,7 11,8
4 50 73,7 12,9
5 120 78,8 12,5
Jlnss  KakIoro  OmbITa OblI  COCTaBJICH
MaTepUANBHBIA  0allaHC  JKCTPAaKIMHA 10  CYXHM

BemiecTBaM. [IpofykTaMu SKCTpakInHu, KpoMe Macia U
LIPOTA, SBJSUTMCH TBUTB, IPOIIEIIIAS YePe3 MepEropoaKy
B Mucnemty (meutk 1), u ynoBineHHas GuibTpoM (TIBUTH
2).

KonmmuectBO HMCXOMHOrO KMbIXa IIPUHATO 3a
100 %, oT KOTOpBIX paccyMTaHa JOJS MPOXYKTOB M HX
cymma (tab. 3).

Tabnuma 3. MartepuaipHbli OajlaHC KCTPAKIMN

JloIist IpoyKTOB SKCTpakimy, %
Ne | Macno | ITews 1 | ITsuis 2 | HIpor | CymMma
1 10,0 0,1 0,1 89,1 99,4
2 10,8 0,2 0,2 88,3 99,4
3 12,3 0,3 0,2 88,0 100,8
4 13,2 0,3 0,1 86,6 100,3
5 14,1 0,2 0,1 86,4 100,9

Ananu3 TaOnuIBl MOKA3BIBACT, YTO CXOAMMOCTh
Oamanca = 0,6 %, 4T0, 0C3YCIOBHO, SBISACTCS XOPOIIAM
pe3yabTatoM. [IpenioKeHHBIA B METOAWKE (DUIIBTP
ynaBnuBaer auib 25-50 % meuma. OChIb CO )KMBIXa B
BHJIC IIBUTH, eciy Obl OHA He ObUIa ydTeHa B OaiaHce,
maBajga OBl JONONHUTENBHYIO  IOTPEOTHOCTh B
konuuectBe 0,2-0,5 %, 4ro s OOJBIIMHCTBA IIENIEH
BHOJNIHE JonyctuMo. OnpeeneHre KOIU4ecTBa IbLUIU
3HAYUTEIBHO COKpAallacT BpeMs aHalW3a, OJHAKO, B
cIydae TPUMCHCHHS CIIHPTa KaK DKCTParcHTa IIbUIb
CMEIIMBACTCS C BEILICCTBAMH, BBINAJAIOIUMU B OCAI0K
13 MUCIICIUTHI MJIH HEPACTBOPUMBIMH B T€KCaHE.

BbiBoAbI M MepCHeKTUBLI  JajdbHeHlIero
Pa3BUTHS JAHHOTO HATIPABJICHHUS.

Pa3zpaborana skoHOMHUYHAS W THOKas METOIHMKA
OKCTPAKIUK, TPUTONHAS [UIS JETAILHOIO W3YUCHHS
3TOro Mpolecca Yepe3 ONpelelieHHe BbIXOAa Macia U
JIPYTUX OSKCTPAKTUBHBIX BEIIECTB MPSIMBIM CIIOCOOOM.
HemocratkoM MeTOAMKH MOKET OBITH TpPU3HAHA €€
OTHOCHTEIIbHAS TPYIOEMKOCTh, 2 UMCHHO: 3aTPaTHOCTH
mo BpeMeHH (2 paboumx [OHSA JUIA  TTONyYCHHS
3aBHUCHMOCTH W3 S5-TH TOYECK) W CIOKHOCTH OTTOHKH
pacTBopuTens W3 MPOOHPOK, OCOOEHHO B CiIydae Cco
cmupTtoM. Ha ycTpaHeHWe 3THX HEIOCTAaTKOB JOJDKHBI
OBITh HATIPABJICHEI ITOCIICTYIOIIC YCHUITHS.
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