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M306peTeHne oTHOCMTCSA K CMocoby U yCTPOWCTBY
Ana aTepudukaLmm XUPHbIX KUCIOT WMWK KUPHBIX
KWCIOT, KOTOpble COAEpXaTcs B Xupax WM Macnax,
HMW3LWWUMKN OOHOATOMHBIMW CNUPTaMW, B YaCTHOCTU
MeTaHorloM. XKupbl  CMelMBalOT C  KUCIIOTOMW,
Hanpumep CepHOW  KWCMOTOW, pPacTBOPEHHOW B
HM3LWEM CcnupTe, B YacTHOCTM B MeTaHosne, W/vnu
TOMbKO B HU3LLEM CNUPTeE, B YAaCTHOCTM B MeTaHore, ¢
MOHOOOMEHHbIMW cMonamu. B 3oHe peakumm (3)
NMOBEPXHOCTW pasgerneHus a3 cMecy yBenvyuBaioT
6narogaps BbICOKMM WU CUIbHBIM, AWHAMWYECKUM
COBWXHBIM  YCUNUSIM — W/unu  TypByNeHTHOCTK.

OTepudmkaymsa Ha4MHAETCsl NPU BbICOKOM AaBrieHMN,
W [aBrieHMe BO BpeMsa 3TepuduKaumnm CHUXaeTCs,
NpUYeM CHWXKeHWe [aBneHus  nogaepxusaeT

BbICOKYIO MOBEpPXHOCTb pasgeneHusa ¢as. OTa

peakumMa npoBoauTca B 30He peakuun (3) npwu

BbICOKOW TemnepaType.

OdmynancHein  GoneTeHb  "lMpombiluneHHas
cobctBeHHocTh". KHura 1 "MsobpeTeHns, nonesHble
Mogenu, Tonorpadun  MHTerpanbHblX  MUKpocxem",
2007, N 5, 25.04.2007. ["ocynapcTBEHHbIN
AenapTaMeHT  MHTENNeKTyansHon  CoBGCTBEHHOCTM
MuHucTepcTBa 06pa3oBaHNa U Haykn YKpauHbl.

78767 C2

UA



v N

9.81.

1]
r'A

[ARS

(19)

MINISTRY OF EDUCATION AND SCIENCE OF
UKRAINE

STATE DEPARTMENT OF INTELLECTUAL
PROPERTY

UA'"" 78 767

(51) Int. CI.

(13)

C2

(12) DESCRIPTION OF PATENT OF UKRAINE FOR INVENTION

(21), (22) Application: 20041008270, 07.04.2003
(24) Effective date for property rights: 25.04.2007

(30) Priority: 12.04.2002 AT A 569/2002

(46) Publication date: 24.04.2007C07B  61/00
20070101CFI20070115RMUA coic
67/08 20070101ALT20070115RMUA
co7C  69/02

20070101ALT20070115RMUA cl1ic
3/00 20070101CLI20070115RMUA

(86) PCT application:

PCT/AT03/00101, 20030407

(72) Inventor:
Ergun Nurhan, AT,
Panning Peter, AT

(73) Proprietor:
ENERGEA UMWELTTECHNOLOGIE GMBH, AT

(54) METHOD AND SYSTEM FOR ESTERIFICATION

(57) Abstract:

The invention relates to a method and system
for the esterification of fatty acids and/or
fatty acids contained in fats and oils with low
monovalent alcohols, especially methanol. Acids,
especially sulphuric acid, dissolved in lower
alcohols, especially methanol and/or exclusively
in tower alcohols, especially in methanol with
ion exchange resins, are added to the fatty
acids. The interphases of the mixtures are
increased in the reaction section (3) by means of
high or strong dynamic shearing cutting forces

OF FATTY ACIDS

and/or turbulence. The esterification begins at
high pressure and the pressure is reduced during
esterification, whereby the pressure loss
maintains a high interphase. Said reaction is
carried out in the reaction section (3) at a high
temperature.
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BuHaxig crocyetbca cnocoby i npuctpoo gns
eTepudikalii XUPHUX KUCnoT i/abo KUPHUX KUCMOT,
Wo MIiCTATbCA B >KMpaX Ta Macnax, HUXYMMU
OOHOATOMHWMM  CMIMPTaMK, 30KpeMa MeTaHOMoM.
XKupn 3MmilWyloTe 3 KUCIMOTOW, Hanpuknag cip4aHoo
KMCIOTO0, PO3YMHEHOIO Y HUXKYOMY CNUPTI, 30Kpema y
MeTaHoni, i/abo TiNbKW Yy HWX4YOMY CNUpTi, 30Kpema
y MeTaHoni, 3 IiOHOOOMIHHMMK cmonamu. B 30Hi

peakuii (3) noeepxHi noginy ¢gas cymiwi 36inbLWyloTb
3aBASAKN BUCOKMM abo CUNBHUM, AUHAMIYHUM 3CYBHUM
sycunnam  i/fabo  TypOyneHTHocTi. ETepudikadis
PO3MOYMHAETLCA NPYU BUCOKOMY TUCKY i TUCK nig 4ac
eTepudikauil 3HMKYETLCA, NPUYOMY 3HUXKEHHS TUCKY
nigTpMMye BUCOKY NOBEpPXH0 noginy das. Lis peakuia
NPOBOAWTLCSA B 30HI peakuii (3) npu BUCOKIR
Temneparypi.
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Onuc BuHaxony

BuHaxig crtocyeTbca cnocoby eTepudikauil XUPHUX KUCHOT i/abo KMPHUX KUCMOT, WO MICTATLCS B XMpax Ta
Macnax, ogHOaTOMHUMW cnupTamu, SKi MiCTATb Big 1 Ao 4 aTtomiB ByrneLto, 3oKpemMa MeTaHOSMOoOM, NpU LUbOMY JKMPHI
KACMOTN 3MillyloTb 3 CUJIBHUMW HEOPraHiYHUMKW KUCNOTaMK, Hanpuknag, Cip4aHol KWCMOTOK, PO3YMHEHOW B
OQHOATOMHOMY CNUPTi, 30Kpema MeTaHoni, i/abo TiNbKW Yy HWXKYMX CNUpTax, 30KpemMa y MeTaHoni, 3 KACIUMWU
iOHOOBGMiIHHMMK cMonamu. KpiM Toro, BUHaxXig CTOCYETbCsl TAKOXK YCTaHOBKU AJ151 NPOBEAEHHsA Cnocoby.

3 nigpydHuKiB 3 opraHivyHoOi Ta npenapaTuBHOl XiMmil, Hanpuknag, “Organikum 13. Aufl. 1974, S. 44Iff" abo
Weygand/Hilgetag, “Organisch-Chemische Experimentierkunst, 4. Aufl. 1970, S.377ff" Bigomo, wWwo edipun
KapBOHOBUX ab0 XUPHMX KUCIOT MOXYTb OYTU ofepaHi WwnaxoM etepuddikauii BibHUX KUCMOT HUXYMMU CNUPTamu,
NepeBaXKHO NpW TemMnepaTypi KUMiHHS CNWPTIB, 3@ NPUCYTHOCTI CUMBHUX KUCIIOT, TaKMX SIK XJIOPUCTUN BOAEHb, CipyaHa
kucrota abo cynbdokucroTa.

Cnoci6 eTepudikayii cymilli XXUPHUX KUCROT/edipiB KUPHUX KACMOT, BMAINEHNX 3 “rMiLepnHOBOI ¢asn”, onucaHun
B 3asaBUi EP 708813 A, npu4omy BifbHi XXUPHI KUCROTW, OOepXaHi npu HewTpanisaudil “rmiuepuHoBoi ¢asn”, Ogi
roanHu HarpiatoTb npn 85 °C 3 MeTaHOMOM i KOHLEHTPOBAHOI CipHYaHOI KUCMOTO SIK KaTanisaTopom, NpuyomMy BMICT
BINTBHUX KMPHUX KNCIOT 3HWXKYETHCS Bif NpnbnunaHo 50% no 12,5%, i Bca cymiw 6e3 noganbLlioi obpobkn nogaetscs Ha
nepeeTepudikaito, WO KaTanisyeTbca SyroM, a KucroTa-katanisatop BUBOAUTLCA Y NpoLeci nepeeTepudikadil.

IHWIi cnocobu eTepudikauii BiNbHUX XUPHMX KNCNOT onncaHi B 3asBkax EP 127104 A, EP 184740 A i US 4164506
A, NpvYOMy BIifbHI XXUPHI KACNOTW 3HaxogATbCA B CyMiWi 3 Tpurnilepugamn >KMPHUX KUCHOT, | eTepudikauis
NPOBOOMTLCS LUMSIXOM HarpiBaHHA 3 MeTaHonoMm npu 65 °C i cipdaHol KucrnoTow abo CynbgOKUCIIOTO §iK
KaTanisaTtopom.

Kpim Toro, i3 3asskn WO 90/08127 A Bigomuii cnocib i npucTpii ans BupobHuUTBa edipy kapOOHOBOI KUCMOTH,
npuyomMy etepudikalis npoxoauTb Yy NPOTUTEMIMHIN peakuiiHii KOMoHi. Y Uil NpOTUTEYInHIA peakuifiHin KOMoHi
3Bepxy BBOAUTbLCA kKapboHOBa KMCNoTa, Wo eTepudikyeTbCs, a 3HU3y CnupT, 3oKkpema MeTaHor, Y Burnagi napu. Cymiw
ANA  npoBefdeHHA eTepudikauil NpakTUYHO PeuUMpKYrtoeTbCAa. Y KOSOHI BCT@HOBMEHO AeKinbka Tapinok 3
iOHOOOMIHHMKamMK, KapboHoBa KucroTa pearye i3 cnupToM B 30HI eTepudbikauii. Bopa, ska yTBoploeTbcs npu
eTepudikaLii, BigBOAUTLCA pa3oM 3 napamu MeTaHory y npoueci eTepudikalii y BEpXHin YacTuHi KonoHu, a edip - 3
HWXHBOT YaCTUHWN KOSMOHM.

Oani i3 3aaekn US 5324853 A Bigomuii cnoci6 katanitudHoi abo HekaTtaniTu4Hol eTepudikauil kucnot. Y xogi
Uboro crnocoly peakuiiHy cyMill HarpiBaioTb B pesepByapi 3 pisHMMKU Miwankamu, Wwob y npoueci etepudikauii
BiABecTM BoAy, sika YTBOPIOETLCA Y BUMSA Napu.

B saaBui US 5945529 A onucaHui npouec nepeeTepudikalii 3a NpUHLUMNOM MPOTUTEYIl i3 3aCTOCYBaHHSM
iHepTHoro rasy. MNpu UbOMY CNOCOBi HUXKYMIA CNIUPT, WO YTBOPKETLCS NpU nepeeTepudikalii, BunydaeTbcs y npoueci 3a
OONOMOrol  BigayBaHHA rasom. [na nepeetepudpikauii 3acTocoByeTbcs OaratocTyniHdacta KonoHa abo
GaraTocTyniH4acTUiA NPOTUTEYINHUIA peaKTop.

I3 3asBkn EP 0713857 A1 Bigoma eTepudikauis HeHacu4eHnx KapOOHOBUX KUCMNOT. Y LbOMY BMNagKy BoOAa, WO
YTBOPIOETLCS NpU eTepudikalii, NpoTArom npoLecy eKkcTparyeTbCs 3a OOMOMOrol CepefoBulla y BUMMSAI napu 3
OKpeMMuX 30H eTepudikauii, Wo MicTaTb ioHOOOMIHHUK. Mapu BioBOAATLCA BNPOAOBX MPOLUECY, a peakuiiHa Boaa
pPeLMpPKYoe. 3acTOCOBYBaHWIA ANA LUbOrO PeakTop Mae HEPYXOMWUW wwap 3 4ucriom cTynediB Big 1 oo 10. KoxHui
CTYMiHb CKIagaeTbesa 3 iNbTPyBanbHOro Wapy Ta wapy kaTtanisatopa.

3 6a3mn gaHnx WPI; Sektion Ch, Week 199818; XP 002251804 BigomMunin ropusoHTarnbHNn pesepeyap 3 Millankamu, B
AKOMY Napa BigBOANTLCS BNPOOOBXK NpoLecy, ANs eKCTpaKLii Bogu, WO YTBOPOETLCS.

Hani B 3aaBui WO 02/38529 A onvcaHuin cnoci6 ogep:kaHHA cknagHUX edipiB 3 KMPHUX KACHOT | HUKYMX CIIUPTIB, NpK
AKOMY LUNSIXOM HeWTpanisauii rniyepnHoBoi ¢asn | noganbluoi eTepudpikauii KACMOTOW ofepXyloTb nanueo,
eKBiBaneHTHe An3erbHOMY.

OpHak BenuMYesHWii Hegonik BCiX LMX BigomMmx cnocobiB nonsrae y TOMy, WO Taka cragia eTepudikauii notpebye
3Ha4YHUX BUTpPAT Yacy. Tak, npu eTepudikauii Takoro TNy NoTpibHe, SK NpaBuo, NepemillyBaHHa NpoTAroM Big 2 Ao
3 roguH.

3apava gaHoro BMHaxogy nonsrae y Tomy, Wob po3pobuTu crnocié Bka3aHOro Ha nodaTtky Tuny, Skuin 3abesnedye
pauioHarnbHe ofepXaHHA B OOHIi eKOHOMIYHO BWUMpaBAaHii YCTaHOBLi, NEPEeBaXHO B YCTaHOBLi MPOMMUCIIOBOrO
mMaclTaby, ane Takox pobutb peHTabensHUMU | ManeHbKi YCTaHOBKN.

3a3HadeHa 3agada BUpilleHa 3a JONOMOrol 4aHOro BUHaXo4y.

Cnoci6 3rigHO 3 BUHaxoOoM BiApi3HAETbCA TUM, WO B 30HI peakuii noBepxHi nofiny das cymiwi 36inblyoTbes 3a
OOMOMOIo BUCOKMX, ab0 CUMbHWX, AMHAaMIYHMX 3CYBHUX 3ycunb i/fabo TypOyneHTHOCTi, npuyoMmy eTepudikadis
PO3MNOYNHAETLCA Nig, TUCKOM, TUCK Ha moYaTKy 30HWM peakuii cknagae Big 2 oo 500 Gap, 3okpema Big 50 go 200 6ap,
ocobnueo Big 70 go 1506ap, a nig 4Yac eTepudikalii TUCK 3HUXKYETBCA, MPUYOMY 3HUKEHHSIM TUCKY 30epiratoTb BUCOKY
NOBEPXHIO Noginy ¢as, i Ua peakuia 34iNcHIETbCA B 30HI peakuii npu TemnepaTypi Big 50 go 300 °C, 3okpema Big 80
no 150°C.

3a gonomorolo A4aHoro BUHaxogy MOXHa, no-nepiue, NpurotyBatu Haniedabpukat onsg ogepxaHHa GioguaenbHoro
nanuMea LWNSXOM KaTanisoBaHO! ocHoBamMu nepeeTepudikauii. TakMM YMHOM, CTBOPKETLCA MOXIUBICTE BUPOGRATH
An3erbHe NanuBo, Tak 3BaHe ekoau3enbHe abo GioausenbHe nanueo, 3 yciMa Moro nepeearamy NpyY ONTUMAarNbHUX
yMoBax BUPOOHUUTBA. BuHaxig TM camum Hapgae HOBi NO3UTMBHI EKOHOMIYHI Ta EKOSOrYHO apryMeHTH, siKi CMOHYKalTh
e GinbL iHTEHCMBHO BpaTi Ao yBarM OHOBIEHi BUAW €Hepril Ta CUPOBUHM.

BuHaxig mae we ogHy HecnogiBaHy nepesary, a came y 4YacTuHi BuganeHHs Bigxodie abo ytunisauii npobnemHux
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MaTepianis. 3a AOMNOMOrol BMHaxo4y MOXHA TAKOX 3HOB | 3HOB €KOMOr4YHO YTWUNI3yBaTU CTapi Xap4oBi POCNUHHI onii,
TakKoX 3 BUCOKUM BMICTOM XUPHUX KMCMOT. 3aBaskn cnocoby 3rigHoO 3 BUHAXo4oM, 3aBAAKMA BUCOKIA YMCTOTI KiHLEBOro
npoaykTy, 6€3CyMHIBHO, CTae MOXITMBMM 3aCTOCYBaHHS CTapMX XapyYoBUX POCIIMHHKX ONil.

[aHnii BUHaxig 3abesnevye MOXIMBICTb NPUCKOPEHHS peakLUil LWniaxom 36inblUeHHA NoBepXHi noginy i AMHaMiYHUM
pexxMMoM npu eTepudikauii. Ha npaktuyi Yepes BUcoky, abo cunbHy, AMHaMidHy TypOyreHTHICTb kpanni pigkoi dasun
ePEeKTUBHO 3MEHLLYIOTLCSA, TUM CaMUM YTBOPHOETHCA Tak 6arato kpanenb MEHLUOro po3Mipy, IO CTBOPHETHCS 3HAYHO
OinblU pO3BMHYTA NOBEPXHS, | WBUALLE AOCATAETLCA XiMiYHa piBHOBAra. PiBHOBara BCTAHOBIOETLCS iHOAI MeHLe ogHiel
XBUIMHKU. 3a paxyHOK Lboro BiaobyBaeTbCsl piske 3HWXKEHHS Yacy peakuil. MNpoTe cnoci® 3a BMHaxXo4oM HenpuaaTHWUR
ONsi Tak 3Ba@HOMO Crnocoly OYMLLEHHS LUMSIXOM BifCTOK, OCKINbKM TpUBanicTb ceaAuMeHTaUil Yepes TOHKWIA po3nogin
Kpanenb 6yna 6 HagTo BEMUKOH.

HacTtynHa nepeBara B6a4aeTbca y TOMY, WO Yepes3 BUCOKUIA TUCK MeTaHoM 3anuwaetbest pigkum. Kpim Toro, Yepes
BMCOKY TemnepaTtypy CnpusaTIIMBAM YMHOM JOCATraeTbCsl BUCOKA LIBUAKICTE peakLii.

3rigHoO 3 0QHVMM BUKOHaHHSAM BUMHaXOAy BMCOKi 3CYBHi 3ycunng abo cunbHa AnHaMivyHa TypOyneHTHICTb AocaraloTbest
33BASKN MEXaHiYHUM erleMeHTam, BOygoBaHUM B 30HM peakuii. Liel Tvn npunagiB npocTUn B KOHCTPYKUT i TOMY He
notpebye obcnyroByBaHHA npu ekcnnyarauil. TypOyneHTHICTb BUHWKaE B NepLly Yepry Yepes wauake obTikaHHsA cyMili
HaBkoro BOynoBaHWX enemeHTiB. Kpim Toro, nofibHWI peakTop AelwleBuii i € gyxe manorabaputHUM.

3rigHO 3 iHWKMM BapiaHTOM BUKOHaHHSI BUHaxXo4y BenuKi NoBepxHi nofiny ¢as gocaratoTbes LWASXOM YNbTpasByKy.
BkrtoyeHHs1 ynbTpa3BykoOBOrO Npunagy BUSIBMITOCS MepeBaXKHWM, OCKINbKW 3a MOro OOMOMOrol 3aBOsfKUM BMCOKMM
NnoBepXHAM Mofiny MoXHa uinecnpamMoBaHoO NPUCKOPUTU eTepudikadito.

3rigHO 3 We ofHiel BigAMITHOK O3HaKOK BUHAxXody 3a 30HOKW peakuil nae HeTypOyneHTHa nocTpeakuiiHa 3oHa.
3aBaskn TpuBanocTi nepebyBaHHA peakuinHOi CyMili y NocTpeakuiliHili 30HI JocAraeTbest MiOBULLEHHS CTYMNeHs
eTepudikauii.

3rigHoO 3 BapiaHTOM BWKOHaHHSI BMHaXo4y Y MOCTPeakUiinHiin 30HI TUCK nepeBaXHO 30epiraeTbCcs Ha PiBHI TUCKY Ha
BUXOLi i3 30HM peakuii abo 3HUXKYeTbCS Aani. 30epeXeHHss TUCKY TakoX Cnpusae MOninweHHIo CTyneHs etepudikadii.
MpoTe 3rigHO 3 BigNOBIAHMMMW PO3NOPAIKEHHSMWU AN npouecy eTepudikalil Moxe 6yTn Takox BUrgHUM noganblue
3HUKEHHS TUCKY.

3ripHo 3 0cobnMBUM BapiaHTOM BUKOHAHHA BUHaxody, MOCTPeakuiiHa 30Ha HamnoBHEeHa CUMbHOKUCIIMMU
IOHOOOMIHHUMK pevoBUHamuK. Bigomo, wWo npu npoBedeHHi npouecy 3 iOHOOOMIHHMKaMWM NepemillyBaHHS KMpiB 3
Kucriotamu He BigbysaeTbes. [py TakoMy cnocobi Takoxk AOCAraeTbCa ONTUManbHUIA Npouec eTepudpikalii.

3apayelo BUHAxXo4y € TaKoXX CTBOPEHHS YCTaHOBKM ANsi NPOBeOeHHs1 crnocoby.

YcTaHoBKa 3a BMHAXOOOM BigpisHSETbCA TUM, WO 30Ha peakuii sBnse coboto TpyOy, 3anOBHEHY KyrbKamu
ofHakoBoro abo pisHoro po3mipy i/abo MoXnMBo MICTUTbL BOyOOBaHi enemeHTW, Taki Ak Aednektopu, nponenepu i
T.N., NpMYOMY ONs BBEOEHHS piOvHM B 30HY peakuii nepenbadeHWin Hacoc, 30Kpema BUCOKOHaNipHUA Hacoc.
CnpuaTtnuea TypOyneHTHICTb BMHUKAE B MepLly Yepry 3aBAsky WBMAKOMY OBTiKaHHIO CyMilli HaBKomo Kynbok abo
BOyQoBaHWX enemMeHTIB. BKrouYeHH BUCOKOHAaMIpPHOTO Hacoca € NepeBaXxHUM, TOMY Lo TypOyneHTHICTb CTBOpoe Ana
nepeeTepudikalii BUCOKY OMHAMIKY i, TUM CamMUM, BUCOKY MOBEPXHIO noginy.

3ripHO 3 HWWM BapiaHTOM BMWKOHaHHA BWHaxody, B 30HiI peakuii nepenbadeHuin ynbTpasBykoBWW npwunag.
BkntoueHHs1 ynbTpasBykoBoro npunagy cebe BMNpaBAOBYE, OCKIMbKM 38 paxyHOK LbOro 3aBAAKW BENMUKMM MOBEPXHAM
noAiny MoXHa LinecnpsimoBaHo NpUCKOpUTH NepeeTepudikalito.

3rigHO 3 iHWKMM BapiaHTOM BWKOHAHHS BUHAXOZy MNepen 30HOK peakuil BCTAHOBMEHWIA HAarpiBHWK, @ y AEAKUX
BMNagkax nicns 3oHWM peakuii abo mocTpeakuinHOi 30HW BCTAHOBIEHWI XOroguSbHUK. 3a AOMNOMOroK HarpiBHMKa
peakuiiHa cymil Moxe OyTu pgoBegeHa Ao OaaHOi BMCOKOI Temnepatypu i OXONOomMXKyBaTUCH XONMOAUINTbHUKOM
BiANOBIOHO 4O 3a4aHMX napameTpiB npoLecy.

BuHaxig 6inblu geTansHO NOACHIOETLCA NPUKIaAoM BUKOHaHHS, NOKa3aHWM Ha KPeCreHHi.

dirypa cxemaTU4YHO MoKasye yCTaHOBKY ANA NPOBEAEHHsST CNOcoby eTepudpikauii 3 KMPHUX KACHOT.

3rigHo 3 dirypoto, 3 pesepByapa 1 CMpPOBMHA, Hanpukniag, BWL HacuyeHi i/abo HeHacudeHi XUpW POCIIMHHOTO
i/ab0 TBAPWHHOTO MOXOMXEHHS, O MICTATb BiNbHI XXUPHI KUCMOTK, HAOXoOsaTb NO NiABIAHIA NiHiT 2 y 30HY peakuii
3. Cnoci6 ocobnueo nigxoauTb ANA XKUpiB, WO MaoTb NigBULWEHUA abo BUCOKUIA BMICT, NnepeBaxHo binblie 5%, BinbHUX
XUPHUX kncnoT. Llel cnoci6 Moxe, Hanpuknag, 3aCTOCOBYBATUCH NpU BUPOBHULTBI METUINOBOTO edipy XMPHUX KUCIIOT,
3aBOSAKN HYOMY MOXE rapaHTyBaTUCs BMCOKA peHTaberbHIiCTb.

MpupogHo, cnocib MoXxe TakoX BMKOPUCTOBYBATUCH Y BUNEAKY YNCTUX XKUPHUX KUCIOT.

3 pesepByapa 4 HWX4YUA CUPT, 30KPEMa METaHOJ, 3 KACIIOTOW, 30Kpema Cip4aHOo KUCMOTOW, NO NiaBigHin niHii 2
3aKka4vyeTbCAa Y 30HY peakuii 3.

Lls peakuiiHa cymiw 3a JONOMOroK HarpiBHWKa 5, iKW BCTAHOBMEHWU Nepen 30HoW peakuil 3, goBoguTbca Ao
BionoBigHoi Temnepatypu. Peakuia B 30Hi peakuii 3 3gificHoeTbea npu Temnepatypi Big 50 go 300 °C, 3okpema npu
Temnepatypi Big 80 go 150°C.

Lls HarpiTa peakuiliHa cyMmill 3a OONOMOMOK BUCOKOHaMipHoOro Hacoca 6 nigBoguTbcs Yy 30HY peakuii 3. B 30Hi
peakuii 3 peakuiiHa cyMill 3a3Hae BUCOKMX 3CYBHUX 3YCWIb, 3aBOAKM YOMYy AOCAraeTbCA CUMbHA AWMHaMiYHa
TypOyneHTHiCcTb. Lle npn3soante Ao Toro, Wo NOBepXHi noainy das peakuinHoi cymili ayxke cunbHo 36inblytoTees. Ll
BMCOKI 3CyBHi 3ycunns abo cunbHa AMHaMiyHa TypOyneHTHICTb AocAraloTbCa 3a AONOMOrol0 MeXaHiYHUX ernemeHTIB,
BOYOOBaAHMX Y 30HY peakuii 3.

MexaHi4Hi BOyOoBaHi eneMeHTH B 30HI peakuii 3 MoxXyTb ByTW Kynbkamu 7 pisHoro abo ogHakoBoro poamipy. Arne,
npu HeoOXiQHOCTI 4OAATKOBO, MOXYTb Takox OyTu nepenbadeHi BOyOoBaHi eneMeHTu, Taki Ak AedrekTopu, nponenepu
iT.0.

[nsa 36inblweHHa NoBepxHi noginy gas peakUinHOl CyMilli MOXe Takok 3acCTOCOBYBATUCS YNbTPa3BYKOBWIA npunag,.

5.
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Llen npunag moxe, npupogHo, 6yt nepenbadeHnii [OOATKOBO A0 MeXaHiMHWX BOYO4OBaHUX eNeMeHTIB.

Ha npaktuyi 4depes BuUCOKY, abo cunbHy, AWHaMIYHY TypOyneHTHICTb Kpanni pigkol ¢asnm edekTUBHO
noapibHI0TLCA, 3aBAAKA YOMY YTBOPIOETECSA Tak 6arato kpanenb MeHLIOro po3Mipy, L0 CTBOPHETHCA 3HAYHO BinbLu
pPO3BMHYTa MOBEPXHA, i WBKUALE A0CAraeTbCs XiMidHa piBHoBara. PiBHOBara BCT@HOBIIOETLCA iHOAI MeHLe oaHiei
XBUNMHK. B pesynbTtarti BigOyBaeTbCA piske CKOPOYEHHS Yacy peakuii.

B 30Hi peakuii 3 TUCK, AkniA OyB Ha BXOAi 30HU peakLUii 3, YaCcTKOBO 3HUKYETLCS.

[nsa nigBuweHHa cTyneHs eTepudikauii nicna 3oHM peakuii 3 Moxke 3HaxoauTuca HeTypOyreHTHa nocTpeakuiiHa
30Ha 8, fKa NnamiHisye peakuiiiHy CyMill, MOXIMBO Mig TUCKOM, OOPIBHIOKYMM TUCKY Ha BUXO4i i3 30HM peakuii 3. Ans
LbOro NocTpeakuiHa 30Ha 8 Ha KiHUi Mae 3anipHuii BeHTUNb 9. OfHaK SKLWO Le 1hae Bpo3pi3 3 XodoM npouecy, To Y
NOCTPeaKLifiHIA 30Hi 8 TUCK TAKOX MOXE 3HUXKYBaTMWCS.

BignosigHo OO anbTepHaTUBHOrO X0y npouecy 6e3 AodaBaHHS KUCNOTWM Ha BXOAi 30HM peakuii 3, 3okpema
cip4aHol KMUCnoTK, ¥y NocTpeakLiiHii 3oHi 8 nepenbadeHnii CUNBHOKUCANIA IOHOOBMIHHUMK, 30KpeMa ioHooOMiHHa cMona.

3a nocTpeaKuiiHOK 30HOK 8 BCTAHOBMNEHMI XonogunbHWK 10, SKUA BignoBiQHO OO BUMOI OXOMOMKYE peakuinHy
CYMilL nepen TUM, SIK BOHa HaKoMMYyeTbCsl B peaepByapi 11 ons noganbLliol nepepobku.

TakoX crig 3asHaunTy, WO Ha dirypi AN Kpaworo po3yMiHHA BMHAXOZY OKpeMi KOHCTPYKTUBHI eneMeHTu Ta Groku
nogaHi HenponopLinHO i y BUKpUBREHOMY MacliTabi.

dopwmyna BMHaxony

1. Cnoci6 eTepudikaLii >XUPHUX KNCMOT i/abo KUPHMUX KNCHOT, WO MICTATLCA B XMpax Ta Macnax, oqHOaTOMHWUMMU
cnupTamu, Ak MicTATb Big 1 0o 4 aToMmiB Byrneyto, Npu LbOMY XUPHI KUCNOTU 3MILLYIOTb 3 CUIbHUMMW HEOPraHivMHUMMK
KMCroTamu, PO3YMHEHWMW B OLHOATOMHOMY CNUPTi i/abo TiMbKM y HWXYMX cnupTax, 3 KUCIUMKU iOHOOBMIHHUMK
CMOSaMu, KM BiAPISHAETLCA TUM, LUO BUKOPUCTOBYIOTb peakTop, WO Mae ¢opMy Tpybu i 3anoBHeHui 3acobamu
TypOynisauii, aki BUKOHaHi y BUrMAAi KynboK, WO Aae MOXIMUBICTL 3giliCHIOBATM peakuito B yMOBax BUCOKUX
OVHaMIMHUX 3CYBHUX 3yCWUib i TypOYnEeHTHOCTI, Npu LbOMY TUCK Ha BXOAi 30HW peakuii niaTpuMyoTb B AianasoHi Big
50 pno 200 6ap, a TemnepaTypy Y 30HI peakLii BCcTaHOBNOWTL B AianasoHi Big 50 go 150 °C, wo pnossonsie 36epertu
BWCOKY NOBEPXHIO NoAiny ¢as.

2. Cnoci6 3a n. 1, AKWiA BiAPI3HAETbCA TUM, WO Y 30HI peakuii 4oaaTKOBO BCTAHOBMEHO AXEpeno ynbTpasByKOBUX
KONMBaHb.

3. Cnoci6 3a n. 1 abo 2, akui BiOPI3HAETbCS TUM, LIO BUKOPUCTOBYIOTb pPeakTop, Ha BUXOLI SIKOrO € €
HeTypOyrneHTHa nocTpeakuiiHa 3oHa.

4. Cnoci6 3a n. 3, Ak BiAPI3HAETLCA TUM, WO NOCTpeakuiiHa 30Ha 3anoBHEHA CUNbHOKUCIMMUW iIOHOOOMIHHUMK
peYoBMHAMM.

5. MpucTpin ana npoBeneHHA cnocoby eTepudikalii XKUPHUX KUCMOT i/abo XXMPHUX KUCIOT, WO MICTATLCA B XKuUpax
Ta mMacnax, ogHOaTOMHMMMK CnUpTamK, ki MiCTATb Big 1 Ao 4 aTomiB Byrneyut, WO BKYae peaktop i3 3acobamu
TypOynisauii NOToKy peareHTiB, KA BiAPI3HAETbLCA TUM, WO peakTop Mae cdopmy Tpybu, a 3acobu Typbynisauii
BUKOHaHI y BUIMSAI KyNboK, BMILLEHUX Y Leil peakTop, Npu4oMy Onsi BBeAEHHS piauHu y 30HY peakuil (3) nepenbaqeHo
Hacoc.

6. MpucTpin 3a n. 5, AkMiA BiOpPI3HAETLCA TUM, WO Nepeq 30HOK peakuii (3) BCTaHOBNEHMI HarpiBHUK (5) i, y
pasi noTpebu, nicnsa 3oHM peakuii (3) abo nocTpeakuinHoi 30HK (8) BCTaHOBNEHMI xonoaunbHuK (10).

7. MpucTpin 3a n. 5 abo 6, AkMi BiApPI3HAETLCA TUM, WO 3acobu Typbynisauii aBnATE COOO KyNbKW OQHaKOBOIo
abo pisHoro posmipy.
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