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{57) Pedpepar:

MacbpeTeHWe OTHOCUTCA K YTUMIW3auuu
OTXOAOB MPW NPOM3BOACTBE CNUPTA, APOHCKEH,
TNIMMOHHOW KMCNOTHI, NW3UHA 1 APYTUX NPOOYyKTOB
chepMeHTalUh M MOXKET BT UCNONB30BAHO ANd
dhpakLnoHUpoBaHUa Gapabl Ha opraHUYecKyio 1
HeopraHWJeckylo dpakuni. bapay noapepraiot
Xpomarorpauyeckomy pa3gensHuio, a
BenM4MHy pH nonyveHHorc npy STOM ocTaTka,
CoAepXallero opraHUYecKylo KUCNoTy, CHUKaloT
JobaBneHnemM KUCroTbl W MONYyYeHHbLIA 0cafoK
OTOENalT ¢  MNonyYeHWeM HeopraHWJecKon
dhpakLnK, nocne 4Yero OcTaeTcd opraHUuYecKas

thpakyma. M3cbpeTeHue OTHOCWUTCH TakKe K
nonyyeHHbIM  nNpofdyktaM.  HeopraHwdeckas
hpaKkLMa B OCHOBHOM COAEPMWUT comnb kanws, K
OoHa nonesHa, Hanpumep, kak ygobpeHwve.
OpraHuyeckan pakyis B OCHOBHOM COOSKUT
OpraHWYeckne KUCNOTLl U NoMe3Ha, Hanpumep,
KaKk foBaBka K KOPMY KWBOTHBIX W NpW
NpPCU3BCacTBe cknoca. MaobpeTeHWe No3aBonaeT
YNYYWWTL NoneadHble CBOKWCTBA  MpPOAYKTOB
dpakuMoHUpoBaHUs  Gapabl W CHW3WTb
TPYOOEMKOCTE npouecca. 4 ¢. U 7 3.0, d-nel, 1
Tabn.
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{67) Abstract:

FIELD: waste disposal. SUBSTANCE:
invention relates to disposing waste from

production of ethyl alcohol, yeast, citric
acid, lysine, and other fermentation
products. Distillery dregs are subjected to

chromatographic separation and pH value of
chromatographic residue containing organic
acid is lowered by addition of acid to form
precipitate, which is separated as inorganic

fraction  containing
render this material
Remaining organic
contains  organic acids rendering this
fraction useful, for example, as feed
additive or in preduction of silage. EFFECT:
improved useful properties of waste products
and reduced labor-intensiveness. 11 «cl, 1
thl, 6 ex

potassium salt that
useful as fertilizer.
fraction basically
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WNaobpeTteHne OTHOCUTCH K
thpakunoHupoBaHul Gapael. Boree KOHKpeTHO,
naobpeteHne OTHOCWTCA K  HOBOMY W
3KOHCMWYHOMY cnocoby pasgeneHus Gapaesl Ha
B OCHOBHOM HeOpraHW4eckylo ddpakuuio 1 B
OCHOBHOM CpraHu4ecKyHo dpakumio.
HeopraHudeckass pakuns GOOEpPXKWUT, B
OCHOBHOM, COMb Kanus, W OHa MnpurogHa,
Hanpumep, kak ynobpeHue. OpraHudeckas
dpaKkumMa  CoOSPKWT, rMaBHbIM  cOpasom,
OpraHWYecKMe KWUCMOTH, W OHA NCneaHa,
Hanpumep, Kak kopmoBas aobasBka WM npwn
NpCU3BCACTBE cUMoca.

Mpeanochbinki K cosiaHnio n3obpeTeHns

Menacca W pasnuuHble BblOEMEHHblE K3
pacTeHUWH codgpxallMe caxap SKCTpaKThl,
noAoBHble CBEKOMBLHOMY COKY, COKY CaxapHOoro
TPOCTHUKA " rmaponuaaram Kpaxmana,
WCMONB3YKT KAk  WCXOOHBIA  MaTepwan B
PA3MUYHLIX NPOMBILLNEHHBIX npoueccax
depMeHTalM  Npu  NPOM3BOACTBE  CNUPTA,
OPOAHOKER, NMUMOHHOR KWCMOTHI, MyTaMUHOBOR
KACMOTEI, NM3MHA U MHOMMX APYrMX MPodyKTOB
thepmeHTaumMu. Korda U3 depMeHTaTUBHOrO
ByneoHa M3BMNEKAOT MaBHBIA  NPOAYKT, Kak
noBouHbIA NpodykT ocTaeTcd pasbaBneHHbIR
OynecoH. Korga sTeT pasbaBneHHbld NOOOYHLIA
NpCAYKT hepMeHTauuM KOHUEHTPUPYIOT, ero
06bIMHO HasblBatoT "Gapacii”. [pyrie Ha3BaHUA -
CMS  (KoHUEHTPUpOBaHHLIE  PacTBOPUMbIE
BellecTBa menaccel) W CPL (JononHutensHas
BenkoBas KUAKOCTE). TpaguuuoHHBIE GNocolhl
yTunuaauum G6apgel - ato cbpoc ee kak oTXoaoB
B OKPYAIOLLYHO cpedy (wacto oes
KOHLUEHTPUPOBaHWA), 3TO ee NpUMeHeHWe Kak
KanuidHoro yoobpeHns 1 ee nNpUMeHeHWe Kak
pobaBrkk K KkopMmy Ans  KMBOTHBIX. Bapgy
NPUMEHSIOT Kak A0BaBKY K KOpMY ANs KUBOTHbIX,
noTomy uTOo oHa cbecnednsaet
mMeTaConuanMpyemylo  sHepruio  no  HW3KOH
CTOMMOCTH, a TaKkKe OSWCTBYET KaK CBA3yOLLES.
LleHHoCTE Gapabl kak MCTOMHUMKA Oenka Takke
Beina neenegoeaHa (Deleplangue.
G. & Maindron, G, Le CP.L. et la Pulpe
Surpressee Ensilee, Secopal S.A)).

Bapoa cofepXWT 3HAUYMTEnNbHYK  A0M0
Kanus, KoTopbIA MOXKeT coadaBaTtb Npobnembl,
HanpUMep Takue, Kak HapylweHwe abcopbuuun
MarHusl y KWBOTHbIX, BCKapMnvBaemMblx Gapdoi
(Tomas, F.M. & Potter, B.J., 1976. The
effect and site of action of potassium upon
magnesium absorption in sheep, Aust. J.
Agric. Res., 27, 873-880; Fontenot, JP.,
Allen, V.G., Bunge, G.E., and Goff, J.P,
1989: Factors infuencing magnesium
absorption and metabolism in  ruminants.
Journal of American Science, 67, 3445 -
3455). Bbinn paspaboTaHbl cnocobbl CHUKEHWA
BLICOKOIO OTHOGUTENBHOMO COAEPXKAaHUA Kanus
(FR 1497480, Llesaffre & Cie.,, 1967; FR
2573088, Beghin-Say, S.A., 1986; NL 6800313,
Julsingba, J., 1969; and DE 1817550, 1970).
Cnocobbl OCHOBaHLI Ha OCaXAEHWM KanWsa Kak
COMM WM Kak [BOWHOW cCONM B MPUCYTCTBUK
cynbchaT-MOHOB MNPaKTUUECKM B HEeWTpanbHbIX
ycnoBuax. MpofaykTel Gapabl © NOHWMKEHHBIM
COAepXaHWeM Kkanwvs npogaltTcs  MoA,
TOBApPHEIMK 3HaKamMu: [lpoyBuWTan, poTenHan,
Cupwnonan, Bunpotan n T.4.

TpeboBaHWA NO 3aWMTE OKPYKaloLWeR cpensl
orpaHuUYMBalT cbpoc Gapdbl Kak OTXOAOB W,
crnefoBaTensHO, NCBbILWAETCH nocTaeka Gapabl
KaKk JoGaBKKM K KOpMY ANSA KUBOTHBIX W Kak
yaobpeHus. MNMoTpedbHoCTL B HEW Ang 3THUX ABYX
uenel orpaHWdeHa, W MO3TOMY Ha  pblHKE
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CyllecTByeT onacHas cuTyauns W3BbITOUHOro
npeanoxeHusa. B cBA3M ¢ 3TUM BO3HWMKAET
NOBLILLEHHbLIA MHTEPEC K W3BMEeYSHU NOMe3aHbIX
KOMMNOHEeHTOB K3 6ap,u,b|.

Hanpumep, 6eTanH MoxeT ObITb MaBneuyeH
cnocobamu xpomaTtorpacnyeckoro pasgeneHums.
BetaH mMoxeT ObiTe Takke W3BNEeYeH G
WCNONb30BaHUEM WOHCOOMEHHMWKOB, KOTOpble
moryT  Bbitb nubo KaTUOHHLIMW, nmbo

AHWOHHBIMA. ,D,pyFI/IMM noneaHbiMi
KOMMNOHEHTaMH, KOTOpbIe MOTyT BbITb
MaBneYeHbl, ABNAKOTCA MULEpnH,

MOHOcaxapuabl, aMWHOKMCHOTEl W AHTapHas
KAcneTa.

Mocne  WM3BneYeHWs  STUX  NonesHblx
KOMMNOHEHTOB CCTaTes pasHble BUAL Bapdbl, a
KOHUEHTPAUMW OCTALWMXCA KOMMNOHEHTOB B
Gapie Bbille, YeM npexae. CodepXaHve Kanus
B MpPCAyKTe fABMNASTCA OYeHb BLICOKUM, 4TO
OrpaHUYMBaEeT erc npuMMeHeHWe B Kopme ans
HKWBOTHBIX. C APYrod CcTOPOHBI, MpOLEHTHan
AONA OpraHWYeckUX COeOMHEHWA B NpoayKTe
TalKe BbLICOKA, 4TO  OrfpaHWYMBaeT  ero
nprvMeHeHve ana Lenei yaobpeHus.

V3BeCTHbIA YPOBEHb TEXHUKM

B TexHWuUeckoi nuTepaType  onucadsbl
cnocofbl yoaneHua kanusa ua Gapgel. FR Patent
1497480 (Lesaffre et Cie) onuceiBaeT cnocob,
B KOTOpPOM Gapnoy, NonyYeHHyo npwu
npovaBoacTee OPOHKER, BHavane
KOHUEHTPURYIOT A0 COAepKaHUS CyXMX TBepablxX
BellecTB No MeHblwel mepe 60%. MNocne Jero
0o6apnaAlT CepHylo KWCNOTY W aMMuak Tak,
4qTOBbl pH nonyvYaemol KWUAKOCTU OcTaBancs
HeATpanbHbIM. KanWid 3aTem ocaxgawT Kak
cyneat, a kpuctannel cynbdata ygansior
LueHTpudbyrmpoeaHvemM. [HoCaeneHne ammuaka
NEUBOAMUT K YMEHbLUEHWIO BbIXoda kanua. bonee
TOro, aMMKUaK ABMASTCH BPeAHbIM AN MUBOTHBLIX
BELIeCTBOM, W ero npuMeHeHWe B KopMe Ans
KUBOTHBIX 3anpelleHo BO MHOMMX CTpaHax.

FR Patent 2573088 (Begin-Say, S.A)
packpelBaeT nogobHbIR cnocob, B KOTOPOM,
OOHAKDO, CEepHY  KWCMNOTY, aMMWak  Wnu
opraHudecknin  amuH  go6GasnawTt, uTOGHI
pasbaBnTe Bapay.

FR Patent 2596748 (Swenson S.A) Takke
pacKpeliBaeT cnoco®, NogoBbHLIA YNOMAHYTOMY B
cobinke  Ha  Lesaffre, w  obopygosaHue,
pa3paboTaHHCoe AnA OCYLECTBMNEHWA 3TOro
cnocoba. CornacHo FR Patent 2596748 cnocod
COOEPKAT ne MeHLLIERA Mepe ape
vncnaputensHble cTagun, CONpPOBOXAAEMbIE MO
MeHblLIEeA Mepe ABYMS CTaausiMU OTAeneHns
KpucTannos, 1 cnoco® peanuayioT B YCTpoAcTRe
AN KOHUEHTPWMPOBAHWS, CcoAepXKallem Mo
MeHbLUEA Mepe OBa UCNapWUTens, COeaUHEHHbIX
nocrnegosatensHo. OcBoboXAeHHY0 COT kanus
HMWAKOCTL MONyYaloT Kak NpodyKT, yBNekaembli
Yepea CnvB, CO CTaguM pasfjeneHua, rae
coAepKaHWe GYXUX TBepdblX BELlecTB ABNASTCH
HaMWBEICLWIKM. KpUcTannel, cchopMUpOBaHHEIE Ha
STOW cTaguK, pacTBOPAIOT 1 BO3BPALLAKDT B LMK
Ha uCcnapuUTeneHYlo CTaguio, e coaepkaHue
CYXWX TBepablX BelecTB apnsdetca Oonee
HM3KMM. CTagua pas3geneHns, Ha  KOTOpoW
coAepKaHWe GYXMUX TBepdblX BELLEeCTB ABNAETCSH
tonee HW3KMM, JaeT NpoayKT cynbdarta Kanua.
OCBOOOMASHHYIO OT Karua MWAKOCTL C STOW
cTaguy paageneHWs HanpaensaloT Ha BTORYHO
WCMapUTENLHYK cTaguio AN JancsHerwero
KOHUEHTPWPOBaHWA.

OnuncaHo Takke dppakunoHupoBaHue Gapasl
HA ABa paznuvYHbIX KOMMNOHeHTa. Cnocobamu
XpoMaTorpachmnyeckoro pasgeneHna MoxeT OblTh
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M3BMNeYeH OeTaunH, kak onucaHo B U.S. Patents
4359430 1 5127957 (Heikkila et al.). BetamnH
TakKe MOXeT ObITb M3BMEeYeH C UCNOoMb3oBaHWeM
MOHOOBMEHHWKOB, KOTOpble MOryT ObITb NWGO
KATUOHHLIMW, NWBO AaHWOHHLIMW. WK3BnedeHue
muuepuHa M [THOKO3bI n  oTAeneHve
aMMHOKMCNoT onucaHo B Burris, B.D., 1986:
Recovery of Chemicals such as Glycerol,
Dextrose, and Aminoacids from Dilute Broths,
International Conference on Fuel Alcohols
and Chemicals from Biomass, Miami Beach,
Florida. European Patent Application 0411780
AZ (Kampen) packpeliBaeT ¢nocob, B KOTCOPOM,
HanpWMep, STaHOn, [MUUEPUH, AHTapHY
KcnoTy KW GeTanMH M3BNeKalwT W3  3atopa.
MaBnekaloT Takke cynbdar kanua U ceobogHo
cbinyqyo cyxyo Gapay. CormacHo sTOW CCbinke
BHa4ane roToBAT 3aTop W BbIASMAIOT W3 Hero
STaHoOn nyTeMm neperoHkd. OcTalLycs
3arpysky neperoHHoro Kyba saTteM OcBeTnsioT,
noAagepras npoueccy MUKpodbunbTpauuM ¢
NepeKkpecTHbIM  NOTOKOM ¢ WCMOMb3aoBaHWeM
HeopraHWyeckux MembpaH, UMelLWKrx paamep
nop B AWanasoHe ot okorno 0,1 go 10 MKm,
nepM1aTt NofBepradT OAHOMY UMM HECKCNBKUM
npoueccam pasaeneHua Ha ocHoBe noHoobmeHa
Wwunu  xpomarorpachMd, a  BbleneHHbIe
npodykTel ounwaoT. Mpumep 8 3TOW CCbINKK
onucbiBaeT  cnoco®  hpakUMOHMPOBaHKS
cBeKonbHOM  Gapabl.  CeekoncHas  Gapga
ABnseTcs NOBoYHEIM NPOAYKTOM hepMeHTalum
caxapHoi cBeKnbl B CNWPT, €e OcBeTnsloT
cnocobom, npu KoTopoMm Gapdy nopsepraloT
MUKPOMUNETPOBAHWIO G NepPeKPeCTHEIM NOTOKOM
C MCnosrb3oBaHnem HeopraHW4ecKnx MEMBDaH n3
ansha-okcuaa anioMUMHUS, UMEIoWWMX pasMep
nop 0,2 mKkMm, nepmmar obpabarbiBaloT
thepMeHTaTUBHO npwm 50°C, Safelel
rmaponnaoeaTte HGenkoBoe BELLECTBO, UCnapsoT
[0 coaepKaHua Teepabix BelwecTB bonee 66%
Mo Macce W KPUCTannMUayloT NyTeMm OXnaxaeHUa
W HOPMUPOBAHUA B pasMUHAOWLEM YCTpPOHCTBe
KpUcTanmnoB cynbdarta kanus, KoTopesle yaansioT
LUeHTpudyrpoeaHueM.  CeeKornkbHyto  Gapay,
OCBETNEHHYK  TakMMm  nyTem, NoOABeprawT
HEeCKOMNbKMM CTadusM  XpomaTtorpacn-ecKkoro
pasfjensHWa ANs WaBneyveHWs ©GetanHa W
rmuuepuHa, a nocrne  M3BneYeHns  STUX
KOMMOHEHTOB ocTaBLUyHoCSA Gapay
KOHLEHTPUPYIOT, CyllaT W UCNonbayoT Nubo Kak
TBepablA NPeMMKC K yaobpeHuto, Nbo Kak cyxy
Bapay, 1.e. Cb.

CaHake nonyyYeHHas  BbllWEOonWCaHHBIM
cnocobom Gapda MmeeT HeAocTaTKW, KOTopbie
cO30aloT TPYAHOCTM ANA  BhbIWEeyNOMAHYThIX
NpYMEHeHWA.

Bo-nepBeiX, cogepXaHve Kkanva B NpodykTe
YBENUYMBABSTCH, Korga ydanswT Jpyrue
KOMMOHEHTLI, TakMe Kak OeTauH W rMULepuH.
Beicokce codepxaHwe Kanus  He gaer
npenuMyLWecTB; HanpoTUB, 3TO JaKe BpeaHo Ans
MUBOTHBLIX. oaToMy Takol nNpoOayKT MOXHO
WMCNoNb3oBaTe Kak JoGaBKy K KopMmy Ans
HMBOTHBIX TOMbKO B OFPaHUYEHHBIX KONMUYeCTBax.

Bo-BTCpbLIX, BLICOKOE cOAepKaHWe Kanus
JernaeT NpodykT HeyCTOWYMBLIM. COMW  Kanus
WUMEIOT TeHASHLMUIO K OCAKASHUIO MPKU XPaHeHUM.
BosmoHO, nostoMy Kampen npegnaraet TakoW
NpCAyKT BhicywWMBaTb. OOHAKO BhICYLUMBAHWE
ABnAeTCH Aoporo cToswel ctagnel cnocoba.

B-TpeTbKx, BbiCOKasi OTHOCUTenbHas Jons
OpraHUWYecKoro marepuana TakKke ABnAeTcA
Cepbe3HbiM HeJOCTaTKOM AnNS MPUMEHEHUS Kak
yaobpeHnda. Ha nong Hy:KHO BHOCWTL Gonbline
KonuyecTBa  Npoaykra, dToBbl  ACCTUMHYTL
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HeobxoauMo#  [o3bl  Kanusa.  OpraHuyecKkuia
MaTepuan noaeepraetcs MUKPOBHOMY
pPa3noNKeHWo, BhbI3bIBAKOWEMY  3HAYUTENbHLIS
npobnemMbl ¢ 3anaxomM B OKpyxalled cpeqe.

KpaTkoe onucaHve M3obpeTeHus

Hacrodwee w3obpeteHne oTHoCUTCH K
HOBOMY W SKOHOMMYHOMY CrNocoby pasgeneHus
Gapabl Ha NPEeUMYLLECTBEHHO HeOopraHWYecKyHo
dpaKkumMio 1M MPEUMYLLECTBEHHC OpraHUYecKyto
thpakymio. B cnocofe B COOTBETCTBMM C
MaobpeTeHrem pH Gapael CHUXAKT
nobaBneHWeM KMCMnoThl, @ NonyvYaeMelid 0cazok
oToenswT oT xuakocTk. Ocajok obpasyeT
HeopraHWYecKyd pakuMi, a ocTawLlancs
HKWAKOCTE - OpraHudeckylo dpakumio. Cnocob,
Takum obpa3cm, ABNSETCA NPOCTEIM WU NerkMm
ANA OCYLWEeCTBNEHNUA.

OcafoK, nNonyYeHHbBld B COOTBETCTBUM G
naobpeTeHWeM, T.e. HeopraHWyecKkasn pakuus,
COAEPKUT MPEeUMYLLECTBEHHO COMb Kanusa M
NPWrogeH, Hanpumep, kak ygoopeHue.

MaobpeTeHne  TakkKe  OTHOCUTCA K
OpraHUYeckor pakuuK, KoTopas ocTaeTcs
nocrne yaaneHusi HeopraHWYecKor dpakyK.
OpraHudeckas pakumMa ABNSETCH KUCTbIM
NPOAYKTOM, KOTOpRbIA nMeeT BbICOKOE
codepKaHe OpraHuJeckMx KWCNOT W HU3Koe
COAepXaHWe Kanusa W KOTOPbIA NoMe3eH U Kak
aobaBka K KOpMY A0S KUBOTHbIX, W Kak
KOHcepBMpyowaa gobaeska npu NpoM3BOACTBE
cunoca.

MNogpobHoe onucaHne M30bpeTeHMs

Htak, naobpeteHue oOTHOCUTCA K cnocoby
dpakynoHnposaHusa Bapabl. $pakunoHMpoBaHWe
JaeT  OBe  dbpakuuu: NEEUMYLLECTBEHHO
HeopraHWYeckyo pakumio U NpenMyLecTBeHHO
OpraHU-ecKkyo bpakymio. Cnoco6 B
COOTBETCTBMKW C M306p6TEHMEM oTIn4yaeTcHd 1em,
uTo Gapgy mopepraloT XpomaTtorpacdHeckomy
pasfeneHwio, BenudnHy pH  nomyyYeHHoro
ocTaTtka, coepXallero opraHWJIeckne KMCNoThl,
CHVXaloT nobaBneHnem KWCNOTHI, a
obpaayloWWiAca ocadok OTAenswT Ans TOoro,
4TOBblI MOMYYUTE HEOPraHWYEeCKYD paKkuui, B
pesynbTare uJero opraHudeckas dpakums
ocraercq. OBbIMHO pH CHUXAKT 40 BEeMUYMHLI
MeHee NpubnuanTeneHo 5, NpegnoyTUTENBHO 0
BeMMYKHBI ot okono 3,0 go 3,8. Benuduny pH
CHMXAKT ¢ MNOMOLWBK  KWACNOTHI,  KOTopas
BolcBOOOXOaeT Kanuid B hopme  conu.
LlenecoobpasHo MCNone3oBaTb CEPHYK KWCNOTY,
Tak kak obpaaylowrica cynbdart Kanua nerko
yaanute K3 xugkocTh.  [pyrne  oBbluHblE
KACNOTEI, TakWe Kak XJIOpWUCTOBROAOPCAHAN
KWCNoTa, TakKe MOryT ObiTb MCMOMNbL30BaHLl AN
Lenu cornacHo I/I306p9T8HVI}O.

Crnoco® B COOTBETCTBMM € U30DpeTeHWem
NPUMEHMM ANA  pasnuuHbIX TWNoB Gapasl,
KOTCOpYID nonyyawT Kak nobouHbIA  NpoaykT
hepMeHTauMM Menaccbl W M3 KOTOPOW, npwu
KenaHuW, yAanswoT ogvH WKW HEeCKOMbKO
koMnoHeHToB. Korgpa  Gapay — nogeepratoT
KOMOHHOMY Mpoleccy, UenecoobpasHo NpoBecTu
ee npegBapuTernbHy0 0OpaboTKy OCBETNEeHUeM.

bapaa MOXeT GblTb ocBeTneHa
nocpeaCcTBOM, Hanpumep, npouecca
MUKpOPUNBETPAUMN G NEepPeKpPecTHbIM MOTOKOM,
onucaHHelM B Eurcpean Patent Application

0411780 A2 (Kampen), nnu
LeHTpUdyrMpoBaHuem Bapakl B
BbICOKOShEKTUBHOR LeHTpuUdyre

npeanoyTUTENBHO npu NOBbILLEHHOR

Temneparype. Cnoco6, npurogHeld  ans
nocnegHed uenu, onucaH B co-pending Finnish
Patent Application 2940302. OcBeTneHHylO
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Bapay 3aTem KOHUEeHTPUPYOT B MGMApPUTENEHOR
CUCTEME [0 COASpXaHUSa CyXWX TBepablX
BellecTe oT okono 50 go 80% no macce,
npegnodtuTensHo Ao okono 55-65 mac. %.
Korpa KoHUeHTpauua Belle 35 wmac.%, conu
Kanms HauYMHaT
ocaxaaTbcs/KpucTannuasoBaTeca. Ocagok Mnu
KpucTannbl OTOeNAT OT KOHUEHTPUPOBAHHOR
Bapabl OBLMHBIMKY NpUEeMaMK, HanpuMep nNyTem
JekaHTauuu, QUNBETPOBAHWA WKW NyTem
KOMOWHWPOBAHWA 3TUX MPOLECCOB, a XWIAKOCTb
dUNBETPYIOT C MNOMOLWbBID MNPecc-hUNsLTPOB G
MCNCNB30BaHWeM PUNBTPOBANbHBIX  MNACTUH,
BCMOMOraTenbHOro (hUNbTPOBANBHOTO BellecTea
MKW WX KOMOUHAL K.

OCcajok  WAM  CYCMEeH3U  KPUCTanmnoe,
NOMAyYeHHYD B 8TOM  Npouecce,  MOXHO
MCNCNB30BAaTL KAk Takoeylo WNW o6beAWHWTL C
NoGOYHBIM - NPOAYKTOM, WMEHLWKWM  BLICOKOS
cojepxaHve Kanus, T.e. MPOAyKTOM, KOTOpbIA
nonyyarT, Korga HeKoTOpble  KOMMNOHEHTHI
naBneKawT na OCBETNEHHOM Gapakl
nocpedcTBOM KOMOHHOIO npouecca. Ecnu atn
Aga npogyxra oBBegUHAKT ans
hpaKkUMOHUPOBAHWA cornacHo K3cbpeTeHuio,
nonydyalT  MNpPeMMyLlecTBO B TOM,  MTO
codepaHve Kanus yeenuyuMBaeTtcs, U B
pesynbTare KpUCTannnaauus NpocXoauT nerde.
MoaTomy Takoe BOMnoLleHve cnocoba
cyHATaeTCA NPegnoYTUTENbHbIM,

Mocne dwuneTpoBaHWA ocBeTneHHyo Gapay
MONHO XPaHWUTL UMW Cpasy Xe WUCNonL30BaTh B
KONMOHHOM  Mpouecce AN W3aBnedYeHus
HenatenbHbIX KOMMOHEHTOB. Takmm
KOMMOHEeHTaMW MoryT BkeiTb, HanpUmep, GeTanH,
FNALEPWH, UHO3WT U aMUHOKWCMOTI.

Bapgy, KoTopasi, BO3MOXHO, OCBETNeHa U 13

KOTOPOW,  BO3MOXHO,  YyOANeHbl  HyXHble
KOMMOHEHTHl  BBILIEOMUCAHHBIM — NPUEMOM,
hpaKLUOHMPYIOT B COOTBETCTBUN c

n3oBpereHnem Ha HeQpPraHUYecKy o W
opraHudeckyto  dpakymnn.  Y1obbl  nonyYnTb
HeopraHWJeckyo ppakuMio, Kanui yaanswT 1a
Bapabl HOBbIM ¢ CnocobcM B COCTBETCTBMM C
n3obpeTeHWeM, B KOTOPOM KanWid yOansoT B
OOHY cTaguw B chopme coni Wuni OBORAHOR
conn nytem cHuxeHna pH OGapabl 3a cuyeTt
pobaeneHna Kucenotel. Conu Kanug mMoryTt 6biTb
ocaXAeHbl UMW KpUCTann1aoBaHsl  OObIMHEIM
NpPMEMOM B WUCMAPUTENEHOM KpUcTannuaartope.
Kanvid ydanawT wa Gapabl NpefnodTUTENsLHO

nobaeneHMem cepHoR KUCNOTLI 7]
KOHLEHTpUpoBaHMem ©Capasl B WcnapuTene,
KOTOPEIA  No3BonseT  o6pa3oBLIBATLCA
KpucTannam.

Kncnoty pgo6GaBnsloT K KWAKOCTM  Ans
BbICBODOXKASHNS Kanua B dopme  Conu.
MpeAnoYTUTENEHO CepHYo KACNoTy AoGaBnaoT
ans obpazoBaHus cynbdar-uoHoB UM AN
NOBLILEHWMA BEIXOAA COMNK Kanue.

ObpasoBaHWe conel 3aBuvCUT OT TOro, B
KaKkoM  KonudecTBe  MPUCYTCTBYOT  WMOHHI,
JOCTyNHble AnA peakyydn coneobpaacBaHus.
Mostomy ofpa3oBaHue conel Kanms MOXHO
perynipoBate  AoGaBneHWeM  KenatensHoro
KONMU4YecTBa  KWACMOTHLI,  Hanpumep  CepHol
KMCnoThHl,  kotopad  paer SO 4'2 WOHbI.
KonuvyectBo go00aBNeHHOW KUCMNOTHI, B CBOK
odepefb, onpedenseT BenuuWHy pH. Kucnothl
0o6aBnalT CToMbKO, YTOBLl pH Obin MeHbLe
NPUMEPHO 5, NPeANOYTUTENBHO MeHee
npUMepHo 4.2-45. Hawnbonee
npeanoyTUTeneHbIM aenaeTea pH 3,0-3,8.

Bapaoy KOHUEHTPUpYIOT AC CodepKaHua
CyXWx TBepAblX BellectB okono 40-80%,
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npeancytuTensHo okono 55-65%. Conu kanusa
HaYUHAIOT  OCAKOATECA/KPUCTANNN3ORATECS,
Korga cogepKaHme CyxXux TBepdblX BellecTB
npeseilwaet 35 mac. %. Mcnapurens, B KOTOPOM
3aTeM npoBoasT KCHLUEHTpUpoBaHue,
npeancyTUTENEHO JOrKeH BbITb
UcnapuTenbHeIM  KpUCTaninaaTopomM
(WCcnapuTens  MMHOBEHHOMO  AeWCTBMA  C©
NPUHYANTENBHOK UMpKynauver, ucnapuTens c
NPEUHY QUTENBHOR LpKynaume, DTB
WCNapUTens, valla-KpuctannusaTop c
HenpepbiBHbIM B30anTelBaHWEM W T.N.) G TeM,
4TCObI KpucTannuaauuio, a WMEHHO
obpa3oBaHWe 3apofbilled KpUcTannoe, pocT U
pasmMep KpWUcTanmnos, MOXHO Geino
KOHTpoOnWpoBaTe nydwe. MoxHo AobaBnaTb
kmenoty nubo K pasbasneHHoW Sapge, nvbo K
Gapie, KOHUEHTPUPOBaHHCK OC KOHUEeHTpauuu
ocaKASHUA/KPUCTANNU3aUunMn  coned  Kanus.
MocnegHas  aneTepHaTuBa  HavOonee
npedncyTWTeNnbHa, Tak Kak Torga  nerye
perynmpoBaTth ocaxaeHWe/KpucTannmaauno.
Monyyaembld  ocafgok  cynbghata  Kanwa
OTOenAT OBblUHBIMKA NpUeMaMK, Hanpumep
pUNbTPOBAHUEM, AeKaHTaunel,
LeHTpUdyrmpoBaHeMm Wnv ¢ WCMnonb3oBaHWem
KOMEWHALWW STUX MPUEMOB.

Conun Kanua/kpuctannsl cbpasyoT 6onbLUyo
4acTb HeopraHW4eckoi dpakun. Korga cepHyto
KACNOTY WCNOMNb3yT ANna CHUKeHWsa pH Gapael,
Jona cynbhata Kanusa B COAgpXaHuM Cyxux
TBepdblx BelwecTe 0bbIMHO cocTarnsaer 70-90%.
CnepopaTenbHo, gona kanua - 30-42%.
HeopraHudeckasd dpakund mMoxeT 6BbiTb
MCMonb30BaHa, HanpuMep, Kak yaobpeHne.

Mocne ypaneHwa Kanua OcCTaeTcH
opraHudeckas dpakyms. OgMH U3 CaMblx
3HAUUTEMbHEIX  KOMMNOHEHTOR A3TOR  dhpakumMu
obpazoBaH OpraHWMYecKMMM KUCNoTamK, AONS
KOTCpLIX cocTaBngeT 18-45%, npegnodTUTENLHO
30-45% B pacyeTe Ha cyxoe TBep4oe BelecTBO.
MaBHylo YacTb COCTaBMAeT MOMoYHas Kicnota
W nupponuaoHkapboHoeasa kucnota  ([MKK),
KOTOpEIE BMECTe cocTaensioT or okone 10 go
20%. B pononmHeHWe K HUM dppakuusa MoxeT
TaKKe  codepxaTrb, HanpuMmep,  YKCGYCHYH
KACNOTY, ManevHOBYK KWCMOTY, SAHTapHYH
KACNOTY, NPONUCHOBYIO KACNOTY U MYpPaBbUHYIO
KACNOTY B MEeHbLUMX KOHUeHTpauusx, obbl4HO
MeHee 1%. ©pakuma TakwKke CcoOoepmuT
OTHOCKUTENBHO Gonelose KONMUYECTBO
a3oTcofepKaLlnx COEANHEHWH; obwee
cojepxaHve a3zoTa dpakuumn - okono 5-12%, a
cojepxaHue amuHokucnotr - ckono 1-10%.
ObLee KONMMYECTBO YIMeBoaoB - okono 5-35%.
Jdona zonbl coctaengeT okono 12-30% B
pacyeTe Ha cyxoe TeBepaoe BewecTteo. B
33BMCUMMOCTM OT nepepalboTKM KOHUEeHTpaLus
beTanHa nameHseTca oT okono 1 ao 20%.

Kak oTMedeHo Bbile, coagpaHue kanusa B
opraHnYeckon dpakynn MoxeT ObiTh AoBeOeHO
00 KenaTencHoro YpoBHA  perynupoBaHveMm
konudecTea AobaBneHHOR CepHOR KWCMOTHI.
OBbIvHOE copepxaHue kanus - ot okono 3,0 ao
5,5%. BennyuHa pH namenHseTtcs obelvHo ot 3,0
ao 4.0.

McxoaHeIM  Matepuanom  OpraHW-eckoi
dpaKkuMK ABNAETCA MaTepuwan pacTUTenbHOro
npoucxoxaeHus.  CocTaB  pacTWTenbHOoro
MaTtepuana WaMeHsieTcd B CBA3K  C
pazHcobpasrMem nous, yoobpeHWA, norogHelx K
Apyrux ycnoeuid. Cnocobbl, Ucnonsayemsle angd
nepepaboTKX pacTUTENEHOMO MaTepuana, Takke
BMUSAKOT Ha COCTABR KOHEYHOre npoaykra.
MosTtoMy  COCTaB  OpPraHW-EcKoR  dhpakumm
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CYLUeCTBEeHHC W3MeHseTcs. [ns cheyuwanucTta
MOHATHO, YTO COCTaBLI, OMUCAHHLIE 34ecCk C UX
KOMMOHEHTaMW M KOHLEHTpauuaMKn, ABnSTCA
Tonbko npumepamn. OBbeMm  M30OpeTeHns
BkNovaeT B ceba Takxke Jpyrve nogobHele
COCTaBhl.

Hanee npveedeH TUMAYHEIRA cocTae
OpraHU4YecKorn  chpakuMK,  MNONYYEHHOR K3
caxapHoi cBeknbl. KoHueHTpauuyM npyBeAeHbl
KaK npoueHTHble JONKW B pacdeTe Ha Cyxoe
TBEepoe BeLlecTBO.

MoHocaxapuas! - 0,2%

Hucaxapugsl - 1,2%

Hpyrve yrnesofbl - 8%

Obwuid asoT - 6,5%

BetanH - 2,4%

AMWHOKMCNOTEI - 7%

OpraHu4yeckne KWcnoTel - 36%

Kanuia - 4%

Bona - 15%

OpraHndeckaa pakuus B COOTBETCTBUM C
HACTOALNM nactpeteHnem npurogHa,

HanpumMep, Kak JobaBKka K KOpMY M8 KUBOTHLIX
W NpU NPUrOTOBNEHUM CHMOCA.

3dhhekT opraHUYeckor cpakynun cornacHo
n3obpeteHnio MoXKeT ObiTb OLUEHEH, Hanpumep,
onpegeneHveM  MNoTepW  CyXoro  TBepdoro
BellecTea cunoca. Korga YCroBUA
NPUrOTOBMAEHWA CANOCA NMOXKE, CUNOC NOPTUTCA
HexenarensHLIMK MUKPOORraHM3MaMu, KoTopkle
Bbl3blBAOT CWMbHOE rasoobpasoBaHne. YacTtb
CYXOro TBepdoro BELWecTBa CUMoca TepdeTcs
No3TOMYy  Kak ra3, W  XO3AWCTBeHHoe
CNONBb30BaHWE CUNOCa YMeHbLIaeTesd. BninaHne
OpraHUYeckon pakuMKm Ha noTep CyXoro
TBEpOOro BellecTBa MNpPWU  KOHCEPBUPOBAHUM
MOXKET  ObiTe  ONpedeneHo  W3MepeHWeMm
razoobpasoBaHWa. 3KCNepUMEHT NPOoBOAAT C
ncnonb3oBaHWeEM  Kak  ypaxa, Hanpumep,
TUMOEEeBKN K paidrpacca (nneeena), B KOTCpLIe
BBOAAT pasfMyYHble KOHUEHTpauWn opraHud4eckoh
dpakunn. PesynbTaTbl NokasaHbl B Tabnwvue.

PeaynbTarel NoKassiBaloT, UTO OpraHUJecKas
hpakuMa 3aMeTHO yMeHblIaseT NoTepl Cyxoro
TBEpOoOro BellecTea Jaxe Torga, Korga ee
WMCNOMNB3YKT B TakoM HeBombWoM KonudecTtse,
KaK 8 N Ha TOHHY KaK AnA TWUMOEeeBKW, TaK W
ang panrpacca. Korga opraHUYeckyto dpakuuio
nobaenawT B KonuyecTee 16 N/TOHHY, noTeps
CYXOro TBEepLOro BellecTBa yMeHblUaeTCH Ha
NOMOBUHY ONA TUMOMEEBKN U HA CAHY YeTBEepTh
ana panrpacca.

Cneaywouwye noapobHLle npuMepbl
npedctasneHsbl Ansg UNncTpauin naobpeteHins.
[na cneuwanucta OYEBUMAHO, YTO OMUCAHHLIE
cragin 1 napameTpsl cnocofta Moryt 6biTb
MoandULMpoBaHel 63 OTKNOHEHUSA OT OCHOBHGCR
noen m3cbpeteHna. [osTomy NpUMeEpbl He
OOMKHbI BbITE BOCNPUHATEI KaK OrpaHuyeHne
obbema M3obpeTeHus.

Mpumep 1. Mocne ctagnn hepMeHTaLmMm npn
NpCOM3BOACTRBE CNMPTA APONOKM YOANSOT K3
hepPMEHTUPOBAHHOMO 3aTopa nyTem
LeHTpUdyrnpoBaHua. 3atop 3artemM HanpaensawT
B OWCTUNNALWMOHHYIO KOMOHHY, rae yaanswT
cnupt. OBpasoeaHHaA ocTartkamn CO  AHa
KOMOHHEI pas3baBneHHas 6Gapda Bce ele
codepkut  okono  0,05-1,5% no obbemy
HepacTBOPUMLIX TBepAbIX BellecTB. TeBepdble
BellecTBa 0GbIMHO 0Opa3cBaHLl ManeHbKUMU
OPOACKEBBIMK KNEeTKaMK, APYTMMK MUKPOBHLIMIA
KneTkamu, 0eOCpucoM paspylUeHHbIX KNEeTOK W
T.n. CopepKaHwe Cyxux TBepAblX BelecTs B
KUOKOCTK BapbUpyeTca mexay 6,5 1 13 Mac.%, a
cofdepxaHue kanug - mexgy 10,7 n 11,7 mac.%
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CYXOro BelyecTBa.

Copepxallyto TBepble BellecTBa MUAKOCTb
HarpeealoT A0 TemnepaTtypel okono 85-95°C.
BenuunHy pH poeogar oo 6,5-7,0 U KMOKOCTL
OCBETNAIT B UeHTpUdyre G KOHWUECKUMMK
neperopogkamMu B potope (Westfalia SB7) npu
CKOPCCTK  BpaweHna 8500 ob6. /MuH.
OceeTneHHylo  Gapdy  KOHUEHTpUpYylT B
Wcnaputene 0o cofepXaHWa TEepAblX BellecTs
oT okono 59 po 65% ¢ Menonb3oBaHWem
WcnapuTensa ¢ NpUHYAUTENBHOR LUpKynauWen
(Rosenlew). Kpuctannel cynedara Kanus
Ha4YMHaOT ©OpPa3oBLIBATLCH MPU COAEPIaHUU
TBepabIX BelecTB okomro 40 mac.%.

Kpuctannel cyncchata Kanuva yoansioT Kak
cycneHawio nytem AekaHtauun.  Kpucrannbl
OcefalT Ha OHO, a OTHOCUTENMBHO NPOo3payvHylo
MUAKOCTE  CMWMBAKOT  Yepe3  Bepx. 37ecb
NPUMEHSAIOT AeKaHTauWio Ha OCHOBE CWIMbl
TAKeCTU. [INA cneynanueTta NOHATHO, YTO MOXHO
ncnonb3oBars Apyrve crnocobbl M cpeacTea,
Hanpumep  LeHTpcbexHbld  annapat  Ans
AekaHTauuMn  uni  unetpoeaHue.  Obulee
KONMU4YeCTBO OTAEMNEHHOW CYyCNeH3uu KpUcTanmios
conu Kanwa coctasngeT 16% no obremy.

Kpuctannbl conu Kanus M3BNeKawT W3
CYCMNEeH3W ¢ NOMOLLKD npecc-punbTpa (Seitz
Orion), cojepxalero BymaxHble
dunbTpoBanbHble NNacTuHbl (Carlson).

Kpuctannel MoryT ObiTe Takke M3BMAEYeHbl G
NOMOLWbBD  APYTMX  TUNOB  DUNBTPOB UMK,
HanpumMep, KOP3UHOUHOR {OTXUMHOIA)
LeHTpUDYT, MMetoWel nepdopUpoBaHHbLIA UK
ceTyaTbil uneTp.

JekaHTpoBaHHylo HNAKOCTb TawKe
OUNETPYIOT ¢ NOMOLWLIO npecc-chunetpa (Seitz
OCrion), cofdepXallero OymMaxHble
thuneTpoBaneHele nnactuHel (Carlson), 4YToGHI
yoanWTe TOHKWE KpWCTannel W OCTaTouHble
HepacTBOpPUMbIe TBepaele BelLecTBa.
WMenonbayioT TaKKe BCNomoraTensHos
thuneTpoBaneHoe BelwlectBo (Kenite  300).
$UNLTPOBaHWE OYEeHb NEerko OCYLIeCTBUMO, U
npocTpaHcTBO huneTpa Ang cbopa TBepAblxX
BELUeCTB 3ancnHAeTeA NOYTW MOMHOCTHIO B
npouecce GUNLTPOBAHUA.

MonyyeHHy o©cBeTNeHHyo Gapdy 3artem
HaNpaBnAKT B ONbITHLIA (NONY3aBOACKOrO TWUNA)
XpomaTorpachyecknii cenapatop U pasgensior
Ha [OBe pakuny: ©OeTamHOBYKD  hpakuuio,
cofepxallyw ©OeTanH, [MULEPWH,  MHO3WT,
MOHOCaxapuabl 1 HeKoTCpble aMWHOKWCIOTEI, W
ocBoboXOeHHYO 0T BeTanHa dpakymio Gapasl,
KkoTopas  cogepuT  Bombluylo  4acTb
WOHW3UPpYEMOro MaTepuana, coedvHeHWs ¢
BbICOKOW MOMeKyNApHON Maccon W T.M.

$pakynto Gapasl ¢ pH okono 62 u
cofepKaHeM kanua okono 14% B pacuete Ha
cyxoe TBepdoe BeLlecTBO KOHLEHTPUMpYT A0
COAepKaHWA CYXMX TBepAblX BELIeCTB OT OKOMo
59 po 61% ¢ WCNOML3CBAHUEM WCMapUTEna ¢
NpUHYaUTEensHOA  UMpkynauved  (Rosenlew).
WMcnapeHue ocyLWecTBNAIOT No4 BaKyyMOM MNpu
abconTHOM daeneHuk oT 120 go 200 mbap.
CepHyto kncnoty (96%) AobaBnaoT MefneHHo K
KUAKOCTH,  4TODLI  ObecnednTs  XOPOLLYH
CKOPOCTE pocTa  KPWCTannoB, HO M3bexaTtb
06pa3oBaHUS HOBLIX 3apofbillel KpUCTanmnos.
Hukakoro HeWTpanuayllwero BellecTea He
AobapnawT. KoHeYHoe aHaveHue pH KUAKOCTK -
okono 3,1. B 9TOT MOMEHT CYCNEeH3ana CcoaepnT
okono 20 mac.% Kpuctannos. Kpuctannbl
OTAENAT OTKUMHOR LeHTpUdyroi, mMelowen
nepgoprUpOoBaHHLIA  MeTannUYeckuid  uneTp
(Heine). CogepxaHue cyxux TBepablX BEWEeCTB B
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ocafke KpuctannoB - 98%, W3 KOTOPbLIX Kanui
coctapnsaer 34%. CopepaHue Kanusa B
opraHudeckoi chpakumm - 4,9%, cofdepxaHue
opraHudeckux kuenot - 30% W cofepKaHwe
aMuHoKrMCIoT - 4%.

Mpumep 2. OctatodHylo Gapdy, KOTopyk
nonyvarT, korga oT 6apakel xpomaTtorpadmnyecku

oThenawT BeTanH, nepepabaTbiBaloT
cnegywowum  obpazom. 10 kunorpaMmmoB
KOHLEHTPUPOBAHHOK CEepHOM KACNOTE

ooGaenaT kK 600 nuTpaMm ocTaTodHOR Gappbl,
KOTOpas WMMeeT COAepKaHWe CyxXux TBepablX
BewecTs 16,1%, M3 KOTOPLIX Kanwi cocTaenaer
13,6%, pH XUOKOCTKU NpK 3TOM YBENWYMBAETCA
ao 3,9. 200 nUTpoB MNOOKMCNEHHOW MMOKOCTK
HanpasnAawT B I/ICI'IapI/ITeJ'IbeII?I KpncTaninsaTtop,
T.e. B BakyyMHbld BbiNapHOW YaH EMKOCTLI

04 m3 {narotoBneHHeld A. Gronrcos Oy).
Maccy HarperalT nog gaeneHuem ot 230 ao
250 MGap W npy Temnepatype oT 68 go 70°C.
Korpa pedpakromeTpudeckoe — codepXaHue
CYXMX TBEepAbIX BellecTB B mMacce
yBenudneaeTea go 30%, HaunHawT gobaenate
CBEXYIO0 KWOKOCTb M obecnedmpaoT obbem
HKinarkoctn okono 100 nutpoe. OQHOBPEMEHHD G
nogader Knakoct gobaBnaAT CEPHYH KUCNOTY
CO CKOPOCTLIO, AOCTATOYHOW AnA nogaepxaHus
pH mMacchl HMxKe 3,5. Korga nogady npekpalarT,
BbiNapWBaHWe NPOAOMKAKT A0 TeX Nop, noka
pedpakToOMeTplyeckoe  CodepwaHWe  CyXux
TBepdblX BEeWeCTB B MATOUHOW KWOKCCTU He
cTaHeT Bblle 68,5% wn BenudmHa pH - 3,06
3areM Maccy nNoMelalwT B oxnaxdalowWi
KpucTannuaaTtop, rge oOHa oxnaxgaertcsa
npuMmepHc Ao 26°C B TedyeHwve 16 yvacos.
OXNaxagHHYo  maccy  LeHTpUdyrmpyor B
OTKUMHORA UeHTpudyre (Heine). Boixon nocne
LueHTpudyrin - 30 Kr ocagka KpuctarnmnioB WU 99 kr
MWAKOR opraHndeckor cpakunn. CoaepaHwe
CYXWX TBEepAblX BEWEeCTB B OCaJKe KpUCTanNMoB -
97,3%, n3 KoTopbIX kanui coctaenaet 32,1%,
cnefoeaTensHO, codepxaHue cynbdarta kanus -
71,2% B pacdeTe Ha cyxoe TBepAoe BellecTBo.
CofepxaHne Kanma B OpraHWYeckor pakumm -
4.1% B pacueTe Ha cyxoe TBEPAOEe BeLlecTBO.
Mpumep 3. cnapuTensHyo
KpucTannMa3auuio NpoBOAAT TaK, KaK ONMCaHO B
npumepe 1, UCNONbL3YA Te XKe NapaMmeTphl, HO
Tennosylo  obpaboTky  3akaHuMBalOT  MpK
LOCTVKEHUW  pedpaKkToMeTpUYeckoro
COdemKaHWa CYXMX TBepOsX BelecTB B
maTouHol xugkoct 80,0% 1 BenuumHel pH 3,1,
3areM Maccy nNoMelalwT B oxnaxdalowui
KpucTannuaaTtop, oxnaxgawT [o 26°C
LUEeHTPUDYIMPYIOT  Tak Ke, Kak onvcaHo B
npumepe 1. Bbixog nocne ueHtTpudyrm - 25 kr
ocagka KpuctannoB KW 1215 K KMAKOW
OpraHuYeckoi dpakyK. CogepxaHue Cyxux
TBEpAbIX BELEeCTB B o0cagke KpWCTannos -
98,2%, 13 KoTopbIX kanuiA coctaenser 40,1%,
crnefoBaTensHo, cofepXaHve cynbdara kanus -
89,8% B pacueTe Ha Cyxoe TBepAoe BellecTBO.
CofepxaHie Kanua B OpraHWYeckor pakumm -
4.9% B pacueTe Ha cyxoe TBepaoe BellecTBo.
Moumep 4. Ceexyio Gapdy, NOMyYeHHYo
nocre MeperoHkM WM WMEeloWyll  cpefHee
cofepxaHue cyxmx TBepabix Bewects 11,7%, s
KOTCPLIX Kanuii coctaenger B cpedHem 10,7%,
HarpesaloT Jo 85-95°C, nocne yero pH AoBoaAT
0o BenwdmHel oT okono 6,5 go 7,0, Mopadyio
Bapdy ocBeTNnAoT B LeHTpUdyre ¢ KOHUHECKAMA
neperopogkamMM B poTope, OTKyda ee
HenpepbiBHO  NojawT B Ucnaputens G
NPUHYANTENBHOR LUpKyNSALMei TMNa
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nonapuTens ¢ nogHVMaloWerncs NneHKoh ©

KOHUEHTPURYIOT 0 COoAepiaHUs cyxXmMxX TBepablxX
BeLlecTB 60% (NNOC-MUHYC 1 %).
KoHueHTpupoeaHHylo  Gapay — AeKaHTMpyioT,
nponyckas ee uyepea OTCTOWHWK G BpeMeHeM
npeboieaHug B Hem 10 uvacoB. CycneHsuio,
COoAepXallylo ocaXAeHHbld cynbdpaT  Kanus,
yaanawT co AHa OTCTOAHWMKaA ¢ oBbeMHOR
CKOPOCTHIO 10% or ofuwero nortoka.
CofepxaHWe Ccyxux TBepAblX BellecTB B
CyCneHann - 67 %, 13 KOTOPLIX KanWin cocTaBnser
14 5%. CycneHsnio HarpeBawT A0 60°C #
NPCNyCKakT Yepes PaMOHHYI0 (DUNETPOBANEHYHD
ycTaHoBKy (Seitz Orion) ¢ dunsTpoBansHon
noBepxXHOCTEID 2,8 M2, Mocne hUNeTpOBaHKA
270 n cycneHaus paeneHue UNLTROBAHUA
pe3ko Bo3pacTaeT, yka3ablBas Ha TO, 4TO

dUNeETPoOBankbHLIE KamMepel 3ancnHeHbl. Torda
UNETPOBAHME 3aKaHYMBAKT W KUOKOCThL W3
UNETPOBRAMNEHLIX KAMEp BLITECHSOT BO3LAYXOM.
PUNLTPOBANbLHYKD  YCTAHOBKY  OTKPBIBAOT U
W3BMNeKawT PUNBTPOBarbHYK Nnenellky 90,5 kr.
Nenelwka wMmeeT coaepaHWe CyXWxX TBepAblX
BellecTs 78,4%, N3 KOTOPLIX Kanwi cocTaenser
259%.

[eKaHTUPOBaHHYI0  KWAKOCTL, WMEIoLLYyo
cofepXaHue Cyxux Teepablx BelecTe 58 5%, 1a
KoTopbIX kanuii coctaenser 10,4%, HarpesatwT
go 90°C w»n dwunbTpyloT Ha Toh  xe
hUNeTpOBanNeLHOR  ycTaHoBKe.  [MATOMOBYIO
semno (Kenite  300)  wmcnonbsyot Kak
BCNomMoraTenbHoe UNeTpoBanbHOS BeLLEecTBO,
Ao3vposka Bapbupyetca ot 0,2 go 0,4%
(mac./ob.). dunbTpaT cycneHann cobemom 210 n
€ cofepxaHuem cyxux Teepdbix Bewects 60,1%,
U3  KOTOpPbIX KanvA  cocTaenaetr  9,2%,
obbefuHaT ¢ 2430 nuTpamun punbTpaTa cnuea,
nonyYeHHore npu dekaHtaumm. O6beduHEeHHbIRA
npo3padHblid  uneTpat  pasbaenawT 40
CoAepaHua cyxuMx TBepdblXx BeuwecTs 50%,
NMPOBOAAT  KOHTPONBHOE  PUNETPOBaHWE W
W3BNEeKakT U3 Hero beTaunH xpomaTorpaq)quCKM.
Mocne xpomatorpacmdeckoro  oTaensHus
GeTanHa nony4atT 9500 nNUTPOB O©CTATOYHOM
Gapabl, cogepKaHne Cyxux TBRepAslX BELlecTB B
Gapae 15,8%, W3 KOTOPbLIX KanWwid cocTaBnsaet
13.4%.

Ocapok nocne onuGaHHoro BhILLE
DUNETPOBAHWA  CYCNEH3WW pacTBOPAIoT B
ocTaTouHoli Gapge, codepiaHue kanueg B
KOTOpPOA NoBLILLAETCH ao 13,9%.
KOHUEHTPUPOBAHHYD — CepHYl  KUCNOTY B
konudectee 6,6 kr gobasndwT K 400 N sTOM
WUAKOCTH, MNOBLILIAA TeM camblM pH HMAOKOCTK
A0 BenWyMHel 3,8. 200 NUTPOB NOAKWCNEHHOR
MWAKOGTM  HaMpaBMsloT B MCMApUTENbHbIA
KpucTannuaatcp, HanpuMmep B BaKyyMHLIHA
BblNnapHoR YyaH eMKOCTBIO 0,4
M3 (MaroToBneHHbIA A. Gronroos Oy), W
OcyLecTBNAT KpUcTannuaaw o npu
WcnapeHW, Kak B Npumepe 1, 0o6aBnas cepHyo
KACNOTY B KONWYecTBe, AOCTaroqHOM  Ana
nogdepxaHua pH maccel HAKe 3,5, Tennoeyko
obpaboTky 3aKaH4yMBaloT, Korga
pedpakTOMeTpUYeckoe  COAepXaHWe  CyXUX
TBepdblX BelEecTB B MATOYHOW  KWAKOCTK
noBLIWAaeTea Ao ckono 61,1% npu BenuykHe pH
3,1. 3atem mMaccy HanpaendT B OXMaXLaAK0WNA
KpucTannusaTtop, oxnaxgawT Ao 26°C  wu
LeHTPUDYTMPYIOT. Brixon nocne
LeHTpUdyrnpoBaHua - 19 Kr ocagka KpucTannos
n 83 Kr KWOKOW OpraHWYeckorW hpakLmn.
CofepxaHle cyxux TBepdblX BelecTB B OCaKe
kpuctannos - 98,0%, W3  KOTOpbIX Kanwui
cocTaBnaeT 39,3%, cnefoBaTtentsHo,
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copepxaHwe cynbcarta kanva - 87,8% B pacyete
Ha cyxoe TRepAoe BellecTRo. CoaepKaHWe
Kanua B opraHWdeckod dpakunm - 48% B
pacHeTe Ha cyxoe TBepjoe BelleCTBO.

Mpumep 5. MNMocne ctagi oepMeHTalMK NpK
MPCU3BCACTBE OPOHCKEA ApOICGKU yAANnsawT U3
hepMEHTUPOBAHHOW MATOMHOM XWAKOCTMU NyTEM
LeHTpudyrmporaHia. O6paaoraHHas MaTOYHCH
MMAKocTho pasbaeneHHan Gapda Bce elle
cogepxut  okono  0,01-08% no obbemy
HepacTBOPWMMbIX TBepAblx BellecTB. Teepdble
BellecTBa 0OObIMHO 0Opa3oBaHbl ManeHbKMMU
OPOXCKEBBIMK KNETKaMK, OPYTAMA MUKDOGHBLIMA
KneTkamu, OeBGpucoM pa3pylUeHHbIX KNeToK W
T.N. CofepxaHWe Cyxux TeBepfblX BelecTB B
HUOKOCTU BapbUpyeTtca Mexay 3 1 7 mac.%, a
cojepxaHve Kanuva - mexay 11,2 n 13,1% B
pacyHeTe Ha Ccyxoe TBepdoe BeleCcTBO.

Cofepxallyto TBepAble BeLLecTBa KWUOKOCTh
HarpepalT A0 TemnepaTypbl okono 85-95°C.
BenuunHy pH gosogat o 6,5-7,0 M XngkocTb
OCBEeTNHAIT B BbICOKO3MEKTUBHOW LeHTpudyre
Ona ocBeTneHWa XKUAKOCTW (UeHTpudyra ¢
KOHWYECKMMKM  Meperopogkamnm B poTope,
Westfalia NA7) npu ckopocTi BpaleHus 8500
ob6/MnH.  OcBeTneHHas KMAKOCTb  0BbIYMHO
copepxut  okorno 0-0,05% HepacTBOpUMbIX
TBEpPALIX BellecTB. AchcheKTUBHOCTE yaaneHUs
HepacTBOPWMbIX TBepAbX BellecTB OObIMHO
Bonee 90%.

CcBeTneHHy Bapay KOHUEHTPUPYIOT, Kak B
npumepe 1, ¢ TeEMU xe pesynsTatamu.

Kpuctannel cynedpata Kanus yoansioT, Kak
onucaHo B Npumepe 1.

HdexkaHTupoBaHHyo Gapdy QuUnbTpyT Tak
Ke, KaK ONnUcaHo B npumMmepe 1.

OceobowaeHHy ©T OeTanHa pakyMo
Bapasl ¢ pH okono 7,5 KOHUEHTpUpYLOT Ao
COAePKaHWUA CYXMUX TBepAblX BELISCTB OT OKOMNo
68 00 69% ¢ MCNONb3aoBaHWEM WcnapuTens ¢
npUHYgnTensHOA  uMpkynauver  (Rosenlew).
CepHyto KncnoTy (96%) AobaenawT MegneHHo K
HUAKOCTHM,  YTODObI  oDecnednTs  XOPOLLYH
CKOpCCTb  pocTa  KPUCTannoB, HO M3bexaTb
06pa3oBaHUs HOBLIX 3apAbllUed KpUcTannos.
Hukakoro HeWTpanuaylolwero Beuwlectea He
nobaenawT. KoHeYyHee 3HadYeHWe pH XKWOKocTH -
okono 3,1. B STOT MOMEHT CYCNeH3ana coaepxKuT
okono 20 wmac.% kpwucrannos. Kpuctanmei
OTAeNdAT OTXUMHOA UeHTPWUMYIoR, MMeloLed
nepdopUpPOBaHHLIA - MeTannuuecknis  ouneTp.
CopepxaHie cyxmx TBepOblx BeLeCTB B OCAJKe
KpuctannoB -  97%, W3 KOTOpbLIX  Kanui
coctaBnfetr 32%. CopepxaHue kanua B
opraHudeckon pakumm - 4,1%, codepxaHue
opraHudeckux kuenot - 33% W cofepwaHue
aMWHOKUCIOT - 2%.

MpuMep 6. CeekonbHYH Dapay, NONYyYEeHHYH
npu NpPCU3BOACTBE cnnpTa, WMEIOLLIYHD
cofepxaHne Kanus okorno 12% B pacuete Ha
CyXoe TBepAoe BellecTBO W BenuuuHy pH okono
5,6, KOHUEHTPUPYIOT A0 comepXaHWs CYXMX
TBepablX BelecTB OT okono 59 o 61 mac.% ¢
WUCNCNE30BaHWEM ucnaputens c
NpUHYONTENBLHOA  UMpkynauverd  (Rosenlew).
VicnapeHue ocyLLecTBNAT Nod BakyyMoMm Mnpu
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abconoTHOM AaBneHun npumepHo ot 120 go
200 mBap. CepHyto kucnoty (96%) gobasnsot
MedneHHo K xuakocTh. KoHeuHoe 3HaueHue pH
KuakocTm - okono 3,1, B 3T0T  MOMeEHT
CYyCneHana copepwut  okono 18 wac.%
kpucTannoB. KpucTannbl oTAensT OTKUMHOR
LEeHTPUDYIoK, umelowed nepdopupoBaHHbLIA
MeTannuyeckuid cunetp (Heine). Coaep:aHue
CYXMX TBRepAblX BELeCTB B OCAAKe KPUCTarmoR -
97%, M3 KOTCpbIX KanuiA cocTaenaetr 32%.
CopepXaHe kanua B cpraHuyeckor dopakunK -
5,2%, cofepaHne OpraHU-YecKUX KUCnoT - 22%
1 cogepxaHne amMmnHOKCNOT - OKOJO 3%.

®opmyna usobperteHus:

1. Cnocob dpakuuoHupoBaHnd Gapabl Ha
OpraHUYecKylo W HeopraHuyeckylr dpakyim,
npedycMaTpuealowmia, yto Gapdy nogsepraioT
XpoMaTorpadouyecKkoMy pasgeneHuio,
oTNWYaWKnAcs Tem, 4To pH nonyyYeHHoro npu
XpomaTorpadhuyeckoM  pasgeneHdM  ocTaTtka,
COAEPKALLEro opraHMYecKkylo KACNOTY, CHUXaoT
AobapneHUeM KUCMoTel U MOMyYeHHbIA OcafoK
OTAENAKT ¢ MONyYeHUEM HeopraHW4eckor
dpaKkuMK, nocrne Yero ocTaeTcs opraHuYeckas
chpakymsa.

2. Cnocob no n.1, oTnMYalWKACS TeEM, YTO B
KayecTBe KMCMNOThI UCMONbaYI0T HEOPraHUYECKYHo
KWCMOTY, NPeanouTUTENnbHO CEPHYKD KUCMOTY.

3. Cnocob no n.1 unn 2, oTnuHaloWuiica Tem,
4To pH AcBOOAT OO BenWuyuHbl meHee 50,
nNpeanouTUTENBEHO 40 BEefWYMHBI NMPUMEPHO OT
3,0 oo 3,8.

4. Cnocob no nwbomy wn3 nnl - 3,
OTNKHaKLWKWACA TeM, YTO KMCNOTY AobaBnAwT K
Oapae, KoTopas CKOHUEHTpWMpOBaHa A0
codepKaHua Ccyxux BellecTB okono 35 - 456
mac.%.

5 Cnocod no nwbomy wna nnt1 - 4,
OTNWMYaKLWKACA TEeMm, 4TO HeopraHu4eckas
hpaKkuMa B OCHOBHOM COCTOWT U3 coned Kanus,
KOTOpble NPEMMYLLECTBEHHO OCaXAEHbl B BUAE
KpUCTanmnoB nyTem KOHLeHTpUpoRaHWA Bapabl B
NcnapuTensHOM KpUCTannuaaTope.

6. Cnocob no n.5, oTNUYaKWMACH TEM, UTO
Gapy KOHUEHTPUPYT OO COAESPMAHUS CyXUX
BellecTB oKono 40 - 80 vac.%,
npegnoYTuTeneHo okono 55 - 65 mac.%.

7. OpraHndeckan pakuma, nonydeHHas
cnocoGom no n.1.

8. OpraHunyeckaa copakuMda no n.7,
OoTNMYaloLLascsa Tem, YTO COASPMKNT B KadecTBe
OpraHWYecKUX KUCNOT B OCHOBHOM MOMOYHYIO
KACMOTY, NUPPONUOOH-KARCOHOBYKD KUCNOTY W
YKCYCHbIE KMCMOThI.

9. OpraHuueckas dpakyid Ha OCHoBe
Gapabl, oTNUYaKWaaca TEM, 4TO OHa ABNAETCA
KACNOH W COOSPMUT OpraHWYeckHe KUCMNOTHl B
konudecTee 18 - 45%, a cogepxaHue kanus - 4o
5,5%.

10. OpraHudyeckaa ddpakyud no n.o,
OTNHMYaKLLanca Tem, YTO COASPKUT B KayecTee
OpraHWUYeckUx KUCNOT B OCHOBHOM MOMOYHYHO
KACNOTY, NUpponUAoH-kapGoHOBYO KUCMNOTY W
YKCYCHbIE KMCNOTHI.

11. HeopraHudeckas dpakuna, nonyveHHas
cnocotom rno n.1.
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Tabmiua. Biusanne opranugeckoi Gpakiyi Ha MOTEPI0 CYXOro TBEP

AOr'0 BCLICCTBA CHIIOCA.

KonceppaHT IloTeps cyxoro Bemtecrea (%o)
THMO(CEBKa paiirpacc
KOHTPOJIb 4,3 5,8
4,6 6,2
4,6 6,6
Opr. dpakius, 8 1/t 4 3,6
338 2,8
4,1 2,7
Opr. ¢paxius, 16 /T 2,5 1,6
2,3 1,5
2,4 1,4
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