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TEXHONOIrna NnPOU3BOACTBA HEATPAIIbHOIO CMUPTA

YcTaHOBKM NO npou3BoAcTBY cnupTta KomnaHum Vogelbusch
TexHONoOrna MMpPOBOro YPOBHSI — BCEMUPHBLIN ycnex

KomnaHusi Vogelbusch sisnsemcs sedyuwiell Muposol KoMmnaHued 8 obriacmu UHXUHUPUH2a U
rpoeKkmupo8aHuUsi ycmaHo80K, npedHa3Ha4yeHHbIX 01 npouzeodcmea criupma. HavyuHas ¢ 1921 e,
KOMMaHUs rpusHecsia MHOXecmaeo 3HaqyumersibHbIX yiy4dweHul 8 mexHosoaur npoudsodcmea criupma,
a makxe npedcmasurna Hemasoe Konnu4ecmso HogogeedeHul 8 obriacmu npoekmupos8aHusi yCmaHO8OK.

Ha npomsixxeHuu mMHoaux nem ascmputickasi KomraHusi 3adaem moH 8 obrnacmu mexHosnoaull
rpoussodcmea criupma rnymém eHeOPEeHUSsI MakKux MexHO/1I02U4eCcKUX UHHo8ayul, KakK rnpoyecc
HenpepbisHOU hepMeHmauuu, s3Hepaocbepezarouue cucmemsl Qucmunasayuu/pekmugbukayuu,
Komopsbie pabomarom rnpu pasiud4HoOM yposHe 0asrieHuUsl, @ makXxe mexHosoeaus npouseodcmea
HelimparbHO20 criupma.

UHHOBaUUOHHbIU M0OX00 U 3Koro2u4ecKu besonacHoe npoekmuposaHue Chiepasiu HeMaso8axHyH POsib
8 docmukeHuu ycriexa Hawel KomnaHuel. bonbuwoe Konu4ecmeso npoeKkmos, peasnu3o8aHHbIX M0 8cemy
mupy, dokasblearom, 4mo MexHOI02Uu4YecKue ycmaHoeKu KomnaHuu Vogelbusch omeedarom mupogsim
cmaHOGapmam Kadecmea. BbicOkokayecmeeHHbIU criupm, Komophll rnpou3gooumcs npu rnomMouwu
MeXxHOII02UYECKUX YCmaHOB80K KoMnaHuu Vogelbusch, ucrionb3yemcsi 8 r1ukepo8od0oYHOU
MPOMbIWIEHHOCMU, @ MaKXe 8 Ka4ecmee XUMUYECKO20 CbIpbS, MOorauea Uy Cbipbsi 8
hapmayesmuyeckoli U KOcCMemu4eCcKoU rMpoOMbIWIEHHOCMU.

M3MEPUMbIE KOHKYPEHTHbBIE NPEUMYLLECTBA

|-|p0I/I3BOJJ,I/ITeJ'II/I cnupTa OO0JMKHbI NPUMEHATb BCcE bonee COBepLUeHHble TexHonornn npon3eoacTea,
4YTOObl COOTBETCTBOBATL NOCTOSAHHO pacTyLMM TpeboBaHMAM 3aka34yMKOB K Ka4eCcTBY NpoAdyKTa npu
YCNOBUU XECTKOTO KOHTPONSA Haj CbIpbEBbLIMW U3AEpXKKaMK U 3Hepro3aTpaTamu. BeicokoaddekTBHbIE
TexHosormyeckme yctaHoBkun komnaHmm Vogelbusch cnpoektupoBaHbl Ang nonyyYyeHMs MakCuManbsHOro
KayecTBa KOHEYHOro NPOAyKTa, a Takke OCTUXKEHUS BbICOKOTO YPOBHS 3KOHOMUYHOCTU NPOBOANMbIX
NpOLECCOB MPU MUHMManbHOM BO3AENCTBUM Ha OKPY>KaloLLyo cpeay.

KomnaHusa Vogelbusch obnagaet 6oratbiM onbiToM paboThl C LUMPOKUM CNEKTPOM Chipbs 1 NEPeaoBbIX
TEXHOIOrMM, NCNoNb3yeMbIX Ha BCEX CTaamsx npoLecca npom3soacTea cnupTa. K yncny MHHoBauuii,
NONb3YIOLLMXCA MUPOBOM M3BECTHOCTBIO M NpUHaanexawmux komnadum Vogelbusch, oTHocaTca:

HenpepbIBHbIN Npouecc hepMeHTaLumn Multicont®

| Hwuskue nHBECTULMOHHBIE 3aTPaThl K AKCMITyaTaUMOHHbIE pacxoabl

| BbICOKMIN BbIXOO KOHEYHOTO NPOAYKTA, BbICOKAS KOHLEHTPALMS U MPON3BOANTENBHOCTb
| HagexHocTb 1 cTabunbHOCTB NpoLlecca Ha ANUTENbHbIE MEPUOAbI BPEMEHU

| MNpoctoTta ynpaBnexus 6narogaps nonHoM asToMaTnsalmm npoLeccoB

BparopekTtucdunkaumoHHble yctaHoBku (BPY) nog pasnuyHbiM aaBneHuem Vogelbusch:

Bbicokoe ka4yecTBO KOHEYHOrO MPoayKTa

MepenoBas cnctema KOMOHH, paboTaroLas Npy pa3nuyHbiX YPOBHSX AaBMEHUs

MuHumaneHoe noTpebneHne aHeprum — nogaya Tenna UCrnosb3yeTcs HECKOSbKO pas3
MHTerpmpoBaHHasa npegsapuTenbHas KoHUeHTpaums 6apabl, cokpaiiatLlas oobembl BbinaprBaHus
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BbinapHble yctaHoBku komnaHum Vogelbusch:

| MHoroctyneHuaTble cucTeMbl C nogayen Tenna, MCNonb3yeMoro NoBTOPHO A0 AeBATH pa3

| OtcyTcTBre NnoTpebHOCTU B OCTPOM NMape A5t UHTErPUPOBAaHHbLIX 3aBOAOB MO NPOU3BOACTBY CMpTa
Ha OoCHOBe 3epHa

| BoamoxHoe cokpalleHve NCNonb30BaHNs TEMMOBON 3HEPrum NOCPEACTBOM MEXaHUYECKON
KOMMNPECCUN BTOPUYHBIX MApoB

Hel'lpepblBHbIVl npouecc ycosepLleHCTBOBaHUA TExXHonornm npoBOANTCA B NpMHaanexawmx KomnaHmm
COBpPEMEHHbIX na6opaTopM;|x M NUNOTHbLIX YCTAaHOBKaX, B COTpyAHUYEeCTBE C YHUBEPCUTETAMMN. Takke,
Mbl MPpUMEHAEM COBpPEMEHHbIE TEXHUKN MOoAeNTMpoBaHNA npoLeccoB ANCTUNNAULMM 1N BbliNnapnBaHuA, C
ncnosib3oBaHmem pana gaHHbIX O q)m3|/|qe0|<|/|x CBOWCTBax BeLLEeCTB, O6Hapy)KeHHbIX B Xoge
nccrnegoBaHnin mn I'IO}J,TBep)K,CI,éHHbIX nokasartendaMmm MHOIo4UCIrieHHbIX pa60Ta}0LLI,VIX YCTaHOBOK.

C y4yeToM NnokasnbHbIX YCOBUIA KOHCTPYMPOBAaHWS, PEMOHTA N TEXOBCNYXXMBaHWSA B COOTBETCTBUU C
TOYHLIMU TEXHUYECKUMU NapameTpamm ansa obecnevyeHns kKayecTBa NpoaykKTa npu nMetoLemcs
JaBreHnn napa m NpoYmnx TeXHUYECKux ycnosusx, komnanus Vogelbusch npegnaraet uenein psg
WHAMBMAYANbHbBIX U BBICOKOTEXHOMOMMYHbLIX PELLeHn ANS ONTMMU3aLumy SKOHOMUYHOCTU NPOLLECCOB,
TaKnX Kak:

| TMMponsBoacTBO KOMOUHMPOBAHHBIX UMK anbTePHATUBHbLIX MPOOYKTOB

| TMepemeHHoe ncnonb3oBaHWe pasnUYHbIX CbiIpbEBLIX MaTepuanoB

KAYECTBO CIUPTA

MbI pacrnonaraem TeXHOMOMMSAMU U OMbITOM A1 MPOEKTUPOBaHNS
MPOLIECCOB, COOTBETCTBYIOLLMX LUMPOKOMY AManasoHy 3agad u
TEXHUYECKUX XapaKTEPUCTUK NPOAYKTOB. [laHHble NpoLecchl
pa3paboTaHbl B COOTBETCTBUM rOCY4APCTBEHHBIMW CTaHAapTamu
NpPOW3BOACTBa 3TUMNOBOIo cnupTa, dhapMakoneu unm
cneumdukaumaMmm NponssoamTenei.

HelTpanbHbIi CIMPT M 0COD0 HENTPAnbHLIN CNUPT SABMAKTCSA
BbICOKOKOHLIEHTPMPOBAHHBIMU U OYULLIEHHBIMY BUAAMU CIMPTA,
KOTOpble U3roTaBMMBaKTCA HA OCHOBE CEJIbCKOXO3SIMCTBEHHbIX
NpoaykToB. B 3aBUCUMOCTM OT KayecTBa, AaHHbIN CNUPT MOXET
ObITb UCMOMb30BaH B pasnnyHbIX 06nacrsx:

| HewTpanbHbii cnupT SBNSIETCA ChipbEBBLIM MaTeEpPUanoM Anst apoMaTU3npPOBaHHbIX ankoronbHbIX
HamMWTKOB, YKCyCa, a TakKe UCMONb3yeTcs AN LWMPOKOro CnekTpa NpoLEeccoB 1 NPOAYKTOB
(hapMakonornyeckom u XMMMYeCKOM NPOMBILLIIEHHOCTMU.

| Ocobo HewTpanbHbI CMPT 06nagaeT HaUBLICLLUMM YPOBHEM YNCTOTLI. EMy Takke xapakTepHbl
BbICOKOKaYeCTBEHHbIE opraHonenTudeckne ceornctea. Ocobo HenTpanbHbIN cnupT obnagaet
MUWHMMarbHbIM BKYCOM, 3anaxoM 1 LLBETOM. Takow CiMpT UCMONb3yeTcs B NPOM3BOACTBE
arnkoronbHbIX HAMMTKOB Takux, Kak, HanpuMep, Boaka.

| B ob6e3BoxxeHHOM COCTOSIHUK, NpaKkTU4eCckn 6e3 cogepxaHus BOAbl, HEMTPanbHbIN CNNPT, Kak 1 0cob0
HEeNnTpanbHbIN CAMPT, UCNOSb3YOTCA B XMMNYECKOWN, (hapMaLeBTUYECKON N KOCMETUYECKOM
NPOMBILLIIEHHOCTMW.
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TexHonornyeckuin npouecc NpoM3BoacTBa HENTpanbHOro cnupTta komnaHun Vogelbusch

MPOLIECC NMPOU3BOACTBA HEUTPAIIbBHOIO CMUMPTA KOMIMAHUU
VOGELBUSCH

Komnanusa Vogelbusch npegnaraet cBoo CO6CTBEHHYO TEXHOMOIMIO A4S KaXK4oW CTagmm npouecca
nponseoAcTea cnupTa. PepmeHTaums, nocreayoLlee odnLLeHMe NocpeacTBOM guctmnnaumm /
peKkTudurKaLmm 1 Bbinapka OTHOCATCA K OCHOBOMOMArarLen rpynne Taknx TEXHOMOMNN.
TexHonorm4yeckmne npoLecchkl NPUroTOBIIEHUS Cbipbsl, a Takke MeToabl 06paboTkn BCnomoraTesbHbIX
MaTepuanoB U NOOOYHbLIX MPOAYKTOB NOAOMPalOTCSA B COOTBETCTBUM C TUMOM MCMOSb3YEMOTO ChIPbS.
MpOoeKTHbIE KOHLUEMNLMM N TEXHONOMMM Hanbonee TOYHBIM 06pa3oM aganTUMpPYTCA Nog onpeaenéHHbIn
BMA cybCcTpaToB, a Takke Nof Takme TEXHUYECKUE AaHHbIE, Kak MPOU3BOACTBEHHAS MOLLHOCTb,
UMetloLmecs aaBneHne napa n CTOMMOCTb 3HEProHOCUTENEN.

Cbipbe

K kntoyeBbIM dhakTopam ycrnexa komnaHum Vogelbusch oTHocATCA He TOMbKO Haluy 3HaHWUA U
NPaKTUYECKNIA ONbIT B chepe UCMONb30BaHUA Pa3fMYHOIO Cbipbs, HO M KOMMNETEHTHOCTb HaLLNX
COTPYOHMKOB B aHanm3e COOTBETCTBYIOLLIETO Chipbsl HA NpeaMeT NPUroAHOCTM ANSA TEX UIN NHbIX
BroTexHonorM4yecknx npoueccoB. Vicnonb3ys obopyaoBanune komnaHum Vogelbusch, cnupTt moxHo
Npon3BoanTb U3 BOMbLLIOIO YMCa KpaxmMaro - UK caxapocogepallmx cybcTpaToB, a Takke Ha OCHOBE
npovecca rmaponuaa uennonosbl. Takme cybcTpaTthl BKIIOYAT B ce0S: NWEHNULY, KYKypy3y, COpro,
AYMeHb, kapTodens, kaccaBy, 6aTaT, B TOM yMcre nodo4yHble NPoAyKThl, 0OpasyoLlmecs B pe3ynbrate
rnybokon nepepaboTku 3epHa, a TakKe COpPro caxapHoe, caxapHbI TPOCTHUK UMM CaxapHYHo CBEKITY B
BMAE Menacc, CryLEéHHbIX COKOB unun cuponoB. KomnaHus Vogelbusch Takke asnseTca nocTaBLLMKOM
ABTOHOMHbIX PEKTUPUKALMOHHBIX YCTAHOBOK, KOTOPbIE NpeAHasHadyeHbl, Hanpumep, ans o6paboTku
crnvpTa-cbipua, NoJSTy4YeHHOro Ha NEpPEroHHbIX 3aBOAaXx, N B Ka4ecTBe NOOOYHOM TEXHOITOTMYECKOMN
YCTaHOBKW B MpoLecce Npom3BoacTea 0cobo HEMTPanbHOro CnNMpTa Ha 3aBogax Mo NPOU3BOACTBY
OnoaTaHona.
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MNMoaroToBKa cbipbs

Kpaxmarn

lMepen ncnonb3oBaHMEM B NpoLiecce, 3epHO 1 KNybHM nogBeprarTcs naMmenbyeHnto. Kpaxman unm
no6o4yHble NPoAYKThI FNyboKon nepepaboTkM 3epHa He TPeOYIOT HUKaKoW crieynansHo 06paboTky 1
HenocpeACTBEHHO NOCTYNAKT B CEKLUIO, IOe OCYLLECTBIISETCS NpoLEecc oxukeHus. Ha ctagum
OXWXKEeHMs (rmaponumaa), Kpaxmar nogBepraeTcst OXKMKEHUIO MOCpeaCcTBOM (DEPMEHTOB Npu
COOTBETCTBYIOLLEN TeMNepaType, AaBMEHNN U YPOBHE KUCMOTHOCTU. Kaxabii 3 3TUX NapameTpoB
ONTMMU3NPYETCH B 3aBUCUMOCTHM OT TMNa ucnonb3yemoro pepmeHTa. Ha ctagumn ocaxapueaHust
OXWXEHHbI cyOCcTpaT YacTMyHO npeobpasyeTcs B rnioko3y. OcaxapeHHas Macca oxnaxaaeTcs 1
nocTynaeT HenoCpeACTBEHHO B (DEPMEHTALMOHHYI0 yCTaHOBKY. OKoHYaTenbHbIN 3Tan ruaponmsa
Kpaxmarna B rfoKko3y nponcxoauT B npouecce pepmeHTaumn. MNMpouecc Hot Mash komnaHumn Vogelbusch
MOBTOPHO MCMNOMNb3yeT TEMMO, coagepXxalleecd B ropsyen 6apae, YTo B MTOre NpMBOANT K CYLLECTBEHHON
3KOHOMWVM napa.

Caxap

Menacchbl unu caxapHbin cupon obbl4HO He TpebyoT cneumanbHon 06paboTku n NocTynarT
HenocpeaCcTBEHHO B (DEPMEHTALMOHHYIO YCTAHOBKY. TOSMLKO B Criydae Hanuuusi B cybctpate 6onbLioro
KOnm4yecTBa MHIMOMPYIOLWMX CyBCTaHLMIM, KOTOPblE MOTYT NOBNUSITL HA Npouecc dhepMeHTaunm, MoXeT
BO3HMKHYTb HEOOXOAMMOCTb NPOBEAEHMS NacTepmnsaLmm U/unmn ycTpaHeHns nirmbutopos. MHorga
TpebyeTcs yaanutb 0cagok.

depmeHTaUmA

Ha ctragun cbepmeHTauum MoHocaxapuabl npeobpasytoTcs B CIMPT C NOMOLLBIO Apoxoken. [MNpouecc
HenpepbiBHOM hepmeHTauun Multicont®, paspaboTaHHbin komnaHmen Vogelbusch, nposogutcsa npu
MCMosib30BaHUKN annapaTa npeaBapuTenbHON oepMeHTaUUN N OT YeTbIpeX A0 CEMU MMaBHbIX
depMeHTEPOB. Pexxum paboThl B annaparte npeaBapuTesibHon hepmeHTaumm obecneunBaeT pocT
OPOXOKEN NoCcpeaCcTBOM Mogaym nuraTerbHbIX BELWLECTB M KUCOPOAa, B TO BpEMS KaK B IMaBHbIX
depmeHTEpax, B pe3dynbTaTe NepeaBwKeHnsi cycna no cucTeme, yBenIMYMBaeTCs YPOBEHb KOHLEHTpaLnn
cnupTa. MoCcTosAHHBIN NOTOK cyGCcTpaTa 4ocTUraeT hepMeHTaLMOHHYI0 YCTaHOBKY, B TO BPEMS Kak
aHanorm4HbIN 06BEM XUAKOCTU NoKMaaeT cuctemy. KoHeuHas KOHLEeHTpaumsa cnmpTa B cycrne 00Obl4HO
pocturaet 12%. HenpepbIBHbLIN NpoLecC ABMASIETCS caMon nNepeoBon TEXHOMNorMen depmMmeHTaunm ans
nony4yeHuns cnupta. TpaguuMoHHbIE Nepuognyeckne hepMeHTaLNOHHbIE CUCTEMBI MOTYT ObITb
ncnonb3oBaHbl 4ng 0bpaboTku TpyaHOOBpabaTbiBaEMOro Chipbs.

B 3aBmcumocTu oT cyGeTpaTa BO3MOXHO MOBTOPHOE UCMOMNb30BaHWE APOXOKEN AN NOBbILLEHUS YPOBHS
BbIXO[a W COKpaLLleHNsl BpeMeHn, Heobxoanmoro Ans nposeaeHnst pepmentauun. Vogelbusch
NPOEKTUPYyeT TEXHONOrMYeCckne yCTaHOBKN C NPUMEHEHNEM NOBTOPHOMO UCMOMb30BaHNA APOXOKEN AN
HEBOIMOKHUCTbIX CbIPbEBbLIX MaTepMaroB, TakMX Kak Menacchl UM kpaxMarnbHOe MOJIOKO, KOTOpble
ycneLHo paboTatoT Ha NPeanpUATUAX HALLIMX 3aKa34yMKOB MO BCEMY MUPY.

BapuaHTbl KOHCTPYKLUK
NMepuoaunyeckas / HenpepbiBHas hepmeHTauusa

®PepmeHTaUNOHHbIE YCTAaHOBKN MOTYT BbINOSIHATLCA B BUAE NEPUOANYECKMX CUCTEM, YCTAHOBOK C
nepnoanM4ecKkon NognMTKON U HeNpPepbIBHbIX NPoLEeccoB hepMeHTaunni. HenpepbiBHbIE CUCTEMBI
depmeHTaLumK, B LiefIoM, MeHee 3aTpaTHbl U npoLle B ynpasneHun. lNepnogunyeckme cuctemol 6onbLue
NOAXoQAT ANSA CUIbHO MHIMBUPYIOLLMX cybcTpaToB (Hanpumep, HU3KOCOPTHas Menacca) unm npu
HEeOBX0AMMOCTIN YacToN CMEHbI Chipbs (Hanpumep, 3ameHa Menacchl Ha 3epHO).
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Ouctunnsauua u pektudukayms

CnnpToBOE CYCIO NOCTYNaeT B AUCTUMIISILMOHHYIO KOJIOHHY, B KOTOPOW M3 cycra BblaensieTcs cnmpT-
cbipel, ocTaensoWwmin nocne cebsi XMOKoCTb, He coaepkallyto cnmpTa (6apay). B Heckonbkux
nocnefoBaTesibHbIX TEXHONOINMYECKMX KOMNOHHAX CNUPT-Chipel, O4MLLIAeTCs, KOHLEHTpUpYyeTcs U
[OBOANTCA A0 KOHLIEHTpaLumn He meHee 96% 00.

TexHonornyeckue cxembl guctunnsaumm / pektudmkaumm komnanum Vogelbusch ontumnsmpoBaHbl ons
cenapauuu npumecen n NpeaoTBpaLLeHUst HexenaTenbHbIX XMMUYEeCKMX peakuuin. Beixog cnupTta ns
drepMeHTaLMOHHOIO cycna B KOHEYHbI NPOAYKT cocTaBnseT 06bI4HO 97,5%.

TemnepaTtypa B KOJTOHHaX BbIOMpPaEeTCs C Lenbio Nofy4YeHnst Hauny4dLllero kKayecTea NpoayKra.
BparopekTudurkaunoHHbsle ycTaHoBkn koMnaHuu Vogelbusch npoekTupyoTca no nHaMBMAyarnbHbIM
YCIOBMAM 3aka3yuka anis obecrnevyeHns yCTaHoBMEHHbIX TPEBOBaHWI K Ka4eCcTBY NPOOYKUMK, @ Takke
HeobXxoaMMbIX aHaNMTUYECKUX N OPraHoNenTUYeCKUX CBOMCTB.

Takue cuctemMbl KOFIOHH NO4 pasfMyHbIM AasneHnemM komnaHum Vogelbusch akoHomMaT nap. bnarogaps
nepegoBOn CUCTEME TEMNSIOBOW MHTErpauumn noTpedneHne aHeprum AMCTUIIALNUOHHON /
PEKTUPMKALIMOHHONM YCTAHOBKOW cocTaBnsieT npubnuantensHo 1950 kr napa / 10001 ocobo
HenTpanbHOro cnupTa.

BapuaHTbl KOHCTPYKUUM
Oernppataums

Mpouecc gernapaTaumm cnonb3yeTcs Npu NPon3BoACTBE CBEPXOOE3BOXEHHOIO cnupTa Ans
CbapMaLLeBTI/I‘-IGCKOFO MU NpoMbILLITIEHHOIo NpUMEeHeHuA. CTaH,D,apTHaFI TexHonornda KomnaHum
Vogelbusch BkntoyaeT npouecc agcopdbumm npu konebnioLwemcs gaBneHnn ¢ UCNob30BaHNEM
MOJIEKYNSAPHbIX cUT. KOHEeYHOEe copepxaHme BOAbl MOXeT ObiTb MOoHWXeHo Ao 0,01% (ob6bem). Mo
XXenaHMWI0 3aKa3ynka BO3MOXHO NMPOEKTUPOBAHNE a3e0TPONHONM AernapaTtaumu.

I— [ Stearr.:saving
— I ‘-{ I /_| ;Tltlrl:::;is?g;iﬂcanon
e —— of extra neutral alcohol -
= example
El
g — = % §_} |
SRS B R
: ; 3 g |
s P 4 n NPNp
R ] ol 2l il s |
— L l 1 ! I |
321 |
| . | | | | 1 |
: ] : RS SR T T 9
= == & & (=]
= =
=]

Mpumep sHeprocbeperatoLen GparopekTUPKaLMOHHON YCTAHOBKM C KONTIOHHaMK, paboTaloLlwmMMm Nog pasnmyHbIM
OaBneHveM Ans NnpounsBoacTeBa 0cobo HemTpanbHOro cnupTa
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BeinapusaHue

I'IpV| npon3BoacTBe Ha OCHOBE 3epHa HepacTBOpUMbIE BeLLEeCTBa, Haxoadlmnecq B 6app,e, yaanawTcA
nocpeacTBoM AeKaHTaTopa. YacTb ﬂeKaHTMPOBaHHOVI 6ap/:|,b| BO3BpaLlaeTCA Ha yH4aCTOK OXMXEeHUA /
OCaxapuBaHusA, YTO NO3BONIAET NOBTOPHO MUCMOJIb30BaTh COAEPXKaLLyOCA TeNnyoTy U COKpallaeT ypOBEHb
n0Tpe6neH|/|;| BOObl B YCTAaHOBKE. OcrtanbHas YyacTb 68p,D,bI npeaBapuTeribHO KOHLUEHTPUPYyeTCA
pe60|7|nepaMM OUCTUNNSLNOHHON YCTaHOBKU B LieNAX COKpalleHuna n0Tpe6neH|/|;| Heprun B npouecce
KOHLUEHTPpUpOBaHUA Npu BbinapnBaHU.

Komnanus Vogelbusch npegnaraeT Wypoknin accCopTUMEHT COBCTBEHHbBIX BbINApPHbIX YCTAHOBOK,
OCHAaLLEHHbIX NajaroLLern NNEHKOM XUAKOCTU, C €CTECTBEHHON U NPUHYAUTENBHON UUPKYNAUWER, a Takke
BblNapHbI€ YCTAHOBKN MIHOBEHHOTO McnapeHus. B HannumMm umetoTcst ogHO- 1 MHOFOCTYMNeHYaTble
BblMapHble YCTAaHOBKW, C TEMNSIOBON UMM MEXAaHUYECKOW pekoMnpeccuen napa, unu 6es3 Hee. Haium
BblNapHbI€ YCTAHOBKM ONTUMMU3MPOBAaHbI MO 3HeprosarpaTam, ¢ y4ETOM CYLLECTBYIOLLEro AaBeHNs napa
N BTOPUYHbBIX MICTOYHUKOB SHEPrUKN (Hanpumep, nap, BbIAENAOLWMIACA B NPOLLECCE OCYLLKN).

Bapaa cBekonbHOWM NN TPOCTHUKOBOW Menacchl NOCTyNnaeT HEMOCPEACTBEHHO B BbIMAPHY CEKLNIO.
KoHUeHTprpoBaHHYI0 MenaccHyto 6apay (BMHaccy) MOXHO cOblBaTh B kadecTBe yaobpeHus, nobasku K
XWBOTHOMY KOPMY UMW CXUraTb B LENAX NonydeHnst napa ans TeXHONOrMYEeCKUX Hyxa.

Ocyuuka 6apabl

B 10 Bpems kak npon3BoACcTBO cnupTa noTpebnseTt 3epHOBOW Kpaxman, 6enku, MruHeparnsbl, X1pbl 1
BOJIOKHa NOABEPralTCs KOHLEHTPaLMn B Xo4e Npon3BOACTBEHHOro npouecca. Cyxon octaTok 13
AeKaHTaTopoB cHayvana nepemeLunBaeTcs C KOHLEHTPUpOBaHHOW 6apaon, BbixogdLleln U3 BblinapHON
YCTaHOBKM, a 3aTeM BbICyLUMBaETCS. BbiCyLLEeHHbIN NPOAYKT Npoaaétcs B Ka4ecTBe NopoLLKoobpasHom
UNn rpaHynUpoBaHHON cyxon nocnecnuptoson 6apasl (DDGS), koTopas npeacTaBnseT cobon LIEHHbIN
XMBOTHbIN KOPM. ANbTEpPHaTUBHbLIN BapuaHT, KOTOPbIN B OCOBEHHOCTN NPUMEHUM Ha HEBOMbLLMX
yCTaHOBKaXx, 3akno4aeTcs B Npogaxe AekaHTUpoBaHHoM 6apabl 1 cyxoro octaTka, obpasoBaHHOro
HenocpeACcTBEHHO B JeKaHTaTopax.

B uensix ymeHbLUeHNst NOTpebneHus aHeprumn, napbl, obpasyoLmnecs B NpoLECCe OCYLLKWU, MOBTOPHO
NCMNOMb3ylOTCS B BbIMApPHOW YCTAaHOBKE, @ OCTaBLUMECS Napbl BO3BPaLLalTCA 06paTHO B CyLUMIIKY. JTa
3aMKHyTas Lenb 3Ha4YMTENbHO CoKpalaeT 06bEMbI BbIGpOCOB B aTMocdepy.

BapuaHTbl KOHCTPYKLUK
lFa3soBble | NapoBble CyLUIKK

Bbl60p TEXHOJI0I'MN OCYLLUKK O6YCJ'IOBJ'IVIBaeTCFI HalnnMynem un 3atpatamMmm Ha 3HEPIrmn0 CO CTOPOHDbI
3aKa34ukKa. anI HanuMuMM AewweBoro Unm n3bbITOYHOro napa, Ncnosnb3yrTCA POTOPHbIE TPYG‘-IaTbIe
CYLLUWUIIKN, OGOI’pGBGEMbIe napom. B Ccny4yae O6OFp€BaHVIﬂ CYLUUIOK NocpeacTBOM CXUraHnd rasa uim
NErkoro Tonnuea, NCMNOJIb3YKTCA KOJbLeBble N POTALMOHHbIE 66p86aHHbIe CYLLUWUIIKWN.

VOGELBUSCH Neutral Alcohol Technology | 2013 6
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3KOHOMUSA IHEPIMU NOCPEACTBOM TEPMAJIbHOU UHTEIFPALIUU

MpoekTbl koMnanum Vogelbusch yunTbIBaOT acnekT sHeprocbepexxeHns Ha BCeX cTagusax
NPOM3BOACTBEHHOIO npouecca. JHepronoTpebrneHne Ha cTagun NOArOTOBKM CbipbS 3HAYMTENBHO
COKpaLlaeTcsi 3a CHET MOBTOPHOrO UCMOMb30BaHnsa 6apabl, ropsavero -

KOHAEHcaTa 1 NIoTepPHON BoAbl. VIcnonb3ysa BTOpUYHbIE Napbl OT
pacLumpeHus KoHAeHcaTa, MOXHO AOCTUYb JONONHUTENBHON 9KOHOMUU
3Heprum.

[pyrvm HOBLLECTBOM B Mpouecce ANCTUNNAUUK / pekTudukauum
NUTLEBOIO CNUpTa, NpeacTaBneHHbIM koMmnaHmen Vogelbusch B 1990
rogy, ¥ ¢ Tex Nop HenpepbIBHO COBEPLUEHCTBYIOLLMMCS, SABMAETCS
NPYMEHEHME CUCTEMBI KOJNIOHH MOA pasnunyHbiM AaBliEHMEM B NnpoLiecce
Npon3BOACTBa NUTLEBOrO cnMpTa. Takum obpa3om, CTaHOBUTCS
BO3MOXHbIM CHMXEHME aHepronoTpebnennst 6e3 CHKeHUs1 KavecTBa
N3roTaBnMBaemMoro npoaykra.

B cnyuyae o6paboTku 6apabl Ha yCcTaHOBKax, NpedyCMOTPEHHbIX Ans
Npon3BOACTBa NUTLEBOIO CNMPTa Ha 3epPHOBOW OCHOBE, AN AOCTMKEHNS
OOMONMHUTESNBbHON 3KOHOMUU SHEPTUU, MOXHO MUCNOMb3oBaTb
MHOroCTyneH4aTble YCTaHOBKU BbllMapuBaHnA, HarpeesaemMblie
BbIXJIOMHbIMU ra3amMiu CyLUUIoK AnAa npounssoacTea cyx0|7|
nocnecnupToson 6apabl (DDGS).

KomnaHusa Vogelbusch BeibupaeT Hanbonee nogxogsiyto
KOHJMrypauuio CUCTEM C YH4ETOM KanuTanoBnOXeHUA 1 3aTpaTt Ha
HEPrunto KaXaoro oTAenbHOro NpPoeKTa.

HALLUM YCNYTX Anda 3ABOAOB MO NPOU3BOACTBY OCOB0 HEUTPAIIBHOIO
CNNPTA

KomnaHua Vogelbusch npeanaraet cBoé cogencTBme Ha aTane UHXNUHUPUHIa, KOHCanTUHroBbIE U
noapsigHble yenyru, a Takke NUUEH3NpoBaHMe Ha MCMONb30BaHNE COOTBETCTBYIOLLMX TEXHOMOMMIA. Hawwm
ycrnyru Ans ycTaHoBOK MO NPOM3BOACTBY CNUPTA, BKIOYAET:

| KoHuenTyanbHbIN MHXUHUPUHT

| TpoekTnpoBaHne TexHOnorMm 1 6a3oBbIN MHXMHUPKWHT, NOCTaBKa Kro4YeBoro 06opyaoBaHus,
COAEeNCTBYE NPU BBOAE YCTAaHOBOK B NMPOMBILLUMIEHHYHO 3KChyaTaumuio n obyyeHne onepaTtopos

| [OetanbHoe npoekTnpoBaHve TPy6ONpPoOBOAOB 1 MeXaHN4eckoro obopyaoBaHus

| TMMocTtaBka cuctem aBTOMaTU3aLUM

| TlNocraBka oTAEMNbHBIX TEXHONOMMYECKMX YHaCTKOB I BCEro 3aBofa «nopg Kroy»

BbICOKOKBa.I'IVI(*)I/ILl,MpOBaHHbIe cneymanmncTbl MOTyT OKasdaTb NO4AEpPXKY Npn MoaepHU3aumm ninn pemMoHTe
CyLLEeCTBYHOLNX YCTAHOBOK B LeNAX NoBbILWEeHNA BbiXo4a n/unu kayecTtea NpoAYKUMN N CHUXEHUA 3aTpaTt

Ha ncnoJjib3oBaHne 3Heprmn n Boabl.

VOGELBUSCH
Biocommaodities GmbH
Blechturmgasse 11
A-1051 Wien
www.vogelbusch-
biocommodities.com

VOGELBUSCH Biocommodities
VBC_Neutral_Alcohol_Technology_ RU_2013.docx
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CPEOHUE NOKA3ATEIIN PACXOOA

CbIPbE YTUNATDbI

Cywka DDGS unu koHueHTpauus 6apabl

HET  npumeHsieTcs 2) HET NpUMeHsieTcst HeT NpUMeHsieTcs
MweHnua 5 58% 2630 2350 4800 135 285 105 185 4.6 0.4
Kykypysa § 65% 2350 2300 4100 130 240 100 175 5.0 0.4
Xnonbs Kaccasbl < 65% 2350 2350 - 150 - 100 - 4.8 0.4
CsekonbHas naTtoka = 50% 3240 2250 3350 80 110 110 170 7.0 0.4
TpocTHUKOBas natoka % 50% 3270 2300 3450 80 110 120 180 7.7 04
Cok cax.TpOCTHUKA; CaXaPHOE O 450, 10700 2050 3400 80 110 110 180 1.0 0.4

copro

1) cbpaxvBaembin caxap B BUAE Aucaxapuga

2) Takke B Ka4eCTBE MCTOYHUKA SHEPrMM AN CyLIKM nocnecnuptoBon 6apasl (DDGS) MOXHO NCnonb3oBaTh NPUPOAHbLINA ra3
3) dT =10K

4) yacTU4HO 3aMeHsieMa 06paboTaHHLIM KOHAEHCATOM

[ononHuTensbHO MoXeT I'IOTp960BaTbCF| HEKOTOpOe KOJIN4YeCTBO XMMNUKATOB, pacxod 3aBUCUT OT Ka4eCTBa CblpbA. KonnyectBo CbepMeHTOB, HGO6XO}J,I/1MbIX ana
rmagponnsa Kpaxmana, onpegendetca npon3BoanTerniem.

VOGELBUSCH Neutral Alcohol Technology | 2013 8
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VOGELBUSCH ALCOHOL PLANTS
WORLD CLASS TECHNOLOGY — WORLDWIDE SUCCESS

Vogelbusch is a major global player in the engineering and construction of alcohol plants, and has introduced many important improvements
in alcohol process technology and design since 1921.

The Austrian company has long been a pacesetter in alcohol technology, and has breakthroughs such as the continuous fermentation
process, energy saving multi-pressure distillation/rectification systems and the manufacture of neutral alcohol to its name.

A consistently innovative approach and environmentally sound engineering have played a large part in the success of Vogelbusch alcohol
plants. Projects around the globe demonstrate that Vogelbusch plants consistently achieve world class performance. High-grade alcohol

(ethanol) produced by Vogelbusch plants is used as beverages, chemical feedstock, fuel, or a base for pharmaceuticals and cosmetics.

MEASURABLE COMPETITIVE
ADVANTAGES

Alcohol producers have to meet the challenge of the rising purity
demands of their commercial customers whilst keeping raw material and
energy costs under tight control. Vogelbusch plants are designed for
outstanding performance in terms of product quality, process economics
and environmental impacts.

We have extensive experience of a wide range of feedstocks and state-of-
the-art proprietary technology for every stage of the alcohol production
process. World-famous developments pioneered by Vogelbusch include:

Vogelbusch MULTICONT® continuous fermentation process
| Low investment and operating costs

| Outstanding yields, concentration and productivity

| Reliable and stable operation for extended periods of time

| Easy operation thanks to full automation

Vogelbusch multi-pressure column system

| Superior product purity

| Advanced column system operated at different pressure levels

| Minimized energy demand - heat input reused several times

| Integrated stillage preconcentration for reduced evaporation load

Vogelbusch evaporation systems

| Multi-effect systems with heat input recycled up to nine times

| Zero life steam demand for integrated grain processing plants

| Optional reduction of thermal energy demand through mechanical
vapor recompression

Continuous process improvement is carried on at our state-of-the-art in-
house laboratories and pilot plants, and in cooperation with universities.
An important aspect of our expertise is our mastery of distillation and
evaporation process simulation using physical property sets derived from
research and confirmed by numerous plants in operation.

Vogelbusch offers highly specialized custom solutions that optimize
process economics for:

| Manufacturing of combined or alternative products

| Use of multiple feedstocks

~

VOGELBUSCH

Biocommodities

| Compliance with precise specifications for product quality, steam
pressure, etc.
| Local maintenance and construction conditions

ALCOHOL QUALITY

We have the technology and experience to design processes for a wide
range of applications and product specifications. They are individually
tailored to comply with national ethyl alcohol standards, and pharma-
copeia or producer specifications.

Neutral alcohol and extra neutral alcohol is highly concentrated and purified

ethanol of agricultural origin. Depending on its quality it is suitable for a

variety of applications:

| Neutral alcohol is the base for flavored alcohol beverages, for vinegar,
and is also used for a wide range of chemical and pharmaceutical
products and processes.

| Extra neutral alcohol has the highest purity and organoleptic quality,
and should have as little bouquet, flavor and color as possible. It is used
in the production of alcoholic beverages such as vodka.

| In their dehydrated form, which is practically water free, both are used
in chemicals, pharmaceuticals and cosmetics.




water, steam, auxilliaries ——————— Liquefaction | Saccharification

air —» (Yeast)

steam >

Distillation | Rectification

Decantation 1

EXTRA NEUTRAL ALCOHOL exhaust steam E Evaporation

Vogelbusch neutral alcohol process

THE VOGELBUSCH NEUTRAL
ALCOHOL PROCESS

Vogelbusch offers proprietary technology for every stage of alcohol
production. Fermentation and subsequent purification by distillation/
rectification are the core process groups. Raw material preparation, au-
xiliaries and by-product treatment are adjusted to the desired feedstock.
Flexible design concepts and technology can be precisely adapted to
specified substrates, capacity, available steam pressure and energy costs.

FEEDSTOCKS

Our key success factors include knowledge and field experience of input
materials and the ability to analyze them precisely for bioprocess needs.
Our equipment can process alcohol from a wide range of starch or sugar-
containing substrates, even from cellulose conversion processes. These
include wheat, corn, milo, barley, rye, potatoes, cassava, sweet potatoes
and wet milling by-products, as well as sweet sorghum, sugar cane and
sugar beet in the form of molasses, thick juice or syrups.

\ogelbusch has also supplied a number of stand-alone rectification plants
designed to process raw (crude) alcohol, such as that obtained from small
agricultural distilleries, or to act as a sidestream of bioethanol production
into extra neutral alcohol.

RAW MATERIAL PREPARATION

Starch

Grains and tubers are milled before they are used in the process. Starch
or by-products from wet milling plants do not require any special treat-
ment and are fed directly to liquefaction. In the liquefaction (conversion)
step, starch is liquefied by enzymes under the right temperature,
pressure and pH conditions. Each parameter is optimized for the type of raw
material used. At the saccharification stage, the liquefied substrate is part-
ly transformed into glucose. The saccharified substance is cooled down
and fed directly to the fermentation unit. Final conversion of the starch
into glucose takes place simultaneously during fermentation. The Vogel-
busch HOTMASH® process reuses heat from hot stillage, resulting in signi-
ficant steam savings.

Sugar

Molasses and sugar syrups seldom require special treatment, and are
normally fed straight to the fermentation unit. Where the substrate
contains large amounts of inhibiting substances which would affect
the fermentation pasteurization and/or stripping may be necessary.
Occasionally, a sludge removal process may also be required.

Drying

natural gas or steam —%

FERMENTATION

At the fermentation stage yeast transforms monosaccharides into alcohol.
The Vogelbusch MULTICONT® continuous fermentation process consists of
a prefermenter and between four and seven main fermenters in series.
Process conditions in the prefermenter are adjusted to promote yeast
growth by adding nutrients and oxygen, while in the main fermentation
tanks the alcohol increases in concentration as mash flows through the
system. A constant flow of substrate enters the fermentation unit and
the same volume of liquid leaves the system simultaneously. Final alco-
hol concentrations in the mash of over 12% vol are regularly achieved.
The continuous process is widely regarded as the state-of -the-art alcohol
fermentation technology. Conventional batch fermentation systems can
be employed for particularly challenging raw materials.

With some substrates, yeast recycling can be used to improve yield and ac-
celerate fermentation. Vogelbusch has designed plants that employ yeast
recycling for non-fibrous raw materials such as molasses or starch milk.

DESIGN OPTION

Batch | Continuous Fermentation

Fermentation units can be implemented as batch, fed batch or continuous
processes. Continuous systems are generally cheaper and easier to
operate. Batch systems are often preferred for highly inhibiting substrates
(e.g. low-grade molasses) or situations in which feedstocks must be
frequently switched (e.g. molasses vs. grain).

DISTILLATION AND RECTIFICATION

The alcoholic mash is fed to the distillation column where the crude
alcohol is stripped from the mash, leaving behind an alcohol-free liquid,
the stillage. The crude alcohol is purified and concentrated up to at least
96% vol in several process columns in series.

Vogelbusch process schemes for distillation/rectification are optimized
for separation of impurities and avoidance of undesired chemical
reactions. Ethanol yields from fermented mash to final product of 97.5%
are typical.

The temperature range of the columns is selected for superior product
quality. Vogelbusch column systems are individually tailored to the desired
quality specifications, and analytical and organoleptic characteristics.

The Vogelbusch multi-pressure column system saves live steam. Thanks
to advanced thermal integration techniques, the energy consumption of
the distillation/rectification unit is kept to about 1950 kg steam / 1000 |
neutral alcohol.
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Example of a steam saving multi-pressure distillation [ rectification unit for extra neutral alcohol.

DESIGN OPTION

Dehydration

A dehydration process is used to obtain super dry ethanol for
pharmaceutical or industrial applications. Standard Vogelbusch
technology employs a pressure swing adsorption (PSA) process
using molecular sieves. The final water content can be reduced
t0 0.01% vol. On request entrainer dehydration can be employed
instead.

EVAPORATION

In grain plants insoluble substances (fibers) in the stillage are re-
moved by a decanter. Part of the decanted stillage is recycled
to the liquefaction/saccharification unit which re-uses the latent
heat and reduces the overall water demand of the plant. The
other part of the stillage is preconcentrated by the distillation
unit reboilers, so as to reduce steam demand at the evaporation
stage where it is concentrated.

Vogelbusch offers a wide range of proprietary evaporators inclu-
ding falling film, natural and forced circulation, and expansion
designs. There is a choice of single or multiple effect evapora-
tors, with or without thermal or mechanical vapor recompres-
sion. Our evaporation plants are optimized to energy costs and
available steam pressure, as well as the availability of secondary
process heat (e.g. from dryer vapor).

Stillage from beet or cane molasses is directly fed to the eva-
poration section. The concentrated molasses stillage (vinasses)
can be sold as animal food additive or fertilizer, or incinerated to
generate process steam.

GRAIN STILLAGE DRYING

While ethanol production consumes the grain’s starch, the
protein, minerals, fat and fiber are concentrated during the
production process. Solids leaving the decanters are mixed
with concentrated stillage from the evaporation section and
dried. The dried product is sold as powdered or pelletized
distillers’ dried grains with solubles (DDGS) - a valuable animal feed.
Alternatively, especially for smaller plants, stillage and the solids
from decanter can be sold directly.

To minimize energy consumption, the drying vapors are reused
in the evaporation section, and the residue vapors returned to
the dryer. This closed loop principle also significantly reduces the
atmospheric emissions.

DESIGN OPTION

Gas | Steam dryer

Decisions on dryer technologies are a matter of energy availabili-
ty and cost. Where cheap steam is available indirect steam heated
tube bundle dryers are used. Otherwise gas or light fuel oil fired
dryers are employed, both ring and rotary drum dryers.

OUR SERVICES FOR NEUTRAL
ALCOHOL PLANTS

Vogelbusch provides bioprocess engineering, consultancy and
contracting services, and licenses technology. Our process design
packages for alcohol plants include:
| Pre-engineering
| Basic process package:
Technology and process design, Supply of key equipment,
Commissioning support and operator training
| Detailed piping engineering
| Turnkey supply of complete plants

Highly skilled experts are also available to upgrade or revamp

existing plants to increase capacity, improve yield and/or product
quality, and save energy and water.
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AVERAGE CONSUMPTION FIGURES

RAW MATERIAL UTILITIES

Cooling Process  Soft

Quantity Power

3 4
kg KWh water 3) water) water

m3 m3 m3

DDGS drying or vinasses concentration
no yes ) no yes no yes
58% 2630 2350 4800 135 285 105 185 46 04

Wheat

T
Corn 'EK_: 65% 2350 2300 4100 130 240 100 175 5.0 04
Cassava chips < 65% 2350 2350 - 150 - 100 - 48 04
Beet molasses 9 50% 3240 2250 3350 80 110 110 170 7.0 04
Cane molasses § 50% 3270 2300 3450 80 110 120 180 7.7 04
w

Cane juice; Sweet sorghum 15% 10700 2050 3400 80 110 110 180 1.0 04

') fermentable sugar as disaccharide

?) natural gas can also be used as heat source for DDGS drying
%) dT = 10K

‘) partly replaceable by treated condensates

Additionally minor amounts of chemicals are necessary, the consumption is dependent on the raw material quality. The amount of
enzymes required in starch conversion depends on the producer.

ENERGY SAVING THROUGH
THERMAL INTEGRATION

Vogelbusch designs include energy saving features at all process
stages. Energy consumption at the raw material preparation
stage is significantly reduced by recycling stillage, hot condensa-
tes and lutter water. Further savings are achieved by the use of
expansion vapors.

Another innovation in the distillation/rectification of potable
alcohol, introduced by Vogelbusch in the 1990s and since
continuously improved is the use of multi-pressure column
systems in potable alcohol production processes. This cuts
energy consumption without compromising product quality.

In the case of stillage processing at grain-based potable alcohol
plants, multiple effect evaporation sections driven by waste heat
from the DDGS dryers can be used to achieve additional energy
savings. The configurations of proprietary Vogelbusch systems
are selected according to investment and energy costs in each
particular case.
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