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COCTAB M CUHTE3 OBJIAJTAIOINUX BEICOKOW MOJIEKYJIAPHOM MACCOHU
APOMATHYECKHX CJIOXHBIX ITOJUDPHUPITIOJIUOJIOB

OBJIACTh TEXHHMKU, K KOTOPOH OTHOCHUTCS U3OBPETEHME

Hacrosiiee n3o0peTeHne B [eJIOM OTHOCUTCS K CHHTE3Y IedMYJIbraTOpoOB -
apOMAaTHYECKUX CJIOKHBIX Moau3pupnoauoioB. TouHee, HacTosee U300peTEeHHE
OTHOCHTCS K CIIOCO0Y CHHTE3a Ae3IMYJIbIaTOPOB - APOMATUUYECKUX CIIOKHBIX
noJin3 GUPIONHOJIOB MO Peakiuy 001a a0 X BBICOKOH MOJIEKYJISPHON Maccoii u
HU3KUM THAPOKCUIIBHBIM YHUCJIOM MOJHUOJIOB C UCTOYHUKOM KHCJIOTBI, paCTBOPCHHBIM B
MOJINOJIC, TIPU 3TOM BO BPEMA NPOBCACHUA PCAKLIIUU HE MPOUCXOOAUT CY6J'II/IMaL[I/I$I 501851
pasnoxkenue. [lockonbky B criocode CBeAeHbl K MUHIMYMY CyOIUMaLUs WU
pa3yioKeHue MOJUOJIOB, BBIXO PEAaKIUU C MOJyYeHUEM eI MyJbraropa -
apOMAaTHYECKOTO CJIOKHOTO MOJU3(pUPIONHOIa NPEANOYTUTEIbHO paBeH Oosee 80%,
bonee npennoutuTebHO Oosee 90% u Hanbosee nmpenmodTuTeIbHO Hoee 95%.

YPOBEHb TEXHUWKHU

JleaMyIbraTopbl WM pa3pyIIUTEIH dMYJIbCUU NMPENCTABISIOT COOOMN Ki1acc
XUMUYECKUX BELIECTB, UCIOJb3YIOMIUXCS AJS Pa3ieIeHUs] SMYJIbCHH, TAKUX KaK TUIA
BOAa-B-Maciye. Jleamynbraropbl 0OBIYHO UCHOIB3YIOT AJst 00pabOTKH ChIpOH HePTH.
KOTOPYIO OOBIYHO MOJIYYAIOT BMECTE CO 3HAUUTENbHBIMH KOJINYECTBAMU
MHUHEPaJTU30BAHHON BOJBI. DTy BOAY (M COJIb) HEOOXOAUMO YIAIUTh U3 ChIPOH HEPTH
1o ee ouncTKH. Ecnu He ynanuTh OONBIIYIO YaCTh BOAbI M COJIM, TO B XO /1€ OYHUCTKH
MOT'YT BOBHUKHYTDb 3HAYUTECJbHBIC 3aTPYAHCHUSA, CBA3aHHBIC C KOppOSHeI;'I.

ITpu noOsiye chipoit HeTH K IMYJIBCUU MACJI0/BOAa 1O0ABISIOT 1€3MYJIbraTOPbI
U OHU MEepPEeMEeLAITCs K IPaHKIe pa3jiesia Macio/Boa, re OHU Pa3pyLIAKOT HIIH
OCNalJsI0T TBEPAYIO MJICHKY U yIy4YLIalT O0beAHeHNe Kaneaek Boabl. Js
ONTHMAJbHOIO Pa3pyLIEeHHs] SMYJIbCHU C TTOMOIIBIO AE3MYJIbraTopa He0OX0aUMO
noaxoadmum 06pa30M BbI6paHHO€ XUMHUYCCKOEC BCIIECTBO JJIA I[aHHOfI SMYJIbCHUH,
COOTBETCTBYIOIEE KOJUYECTBO 3TOrO XMMHUYECKOT0O BEIeCTBa, COOTBETCTBYIOIIEE
NEPEMECIINBAHUE XUMHUYECKOTO BEIICCTBA C 3My.]'[bCPIeI71 U JOCTATOYHOEC BPEMH
npeObIBaHUE B cenapaTope st o0ecredeHus OCeaHus KareleK BOJbI.

JlomoTHUTENbHBIE CTAIUU MOTYT BKJIIOYATh HarpepaHue, 00paboTKy B 3JIEKTPUUECKOM
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noJsie u/mnu 1odaBIeHNEe KOAryJIsiTOPOB ISl YCKOPEHUS pa3feseHus WU IJIs IO JIHOTO
pas3aesieHusl SMYJIbCHUU.

MeToauku Ae3MyJIbrUPOBAHUS U3BECTHBI B JaHHOH oOsacTu TexHUKU. Tak,
Hanpumep, B WO 2006068702 A2 packpsIT criocod obpaboTku ceipoii HedTH ¢
UCIIOJIb30BAHUEM J1€3MYJIbIaTOPOB, CUHTE3UPOBAHHBIX MO PEAKLUH NOJUKOHAEHCALIUU
nonu(Terparuapodypana) u NOJHAIKUIECHTIIUKOJIENH C UCIOJb30BAHUEM B Ka4eCTBE
KaTajJu3aTopa aJuIUHOBON KUCIOTHI U M-TOJYOJCYJIb(OHOBON KHCIOTHI.
PeakinOHHYIO CMeCh HEMPEPHIBHO MPOAYBAIOT a30TOM NPHU TEMIIEPAType, PaBHOM
npumepHo 170°C. JleaMynbrupyomy cnocoOHOCTh OMPEAESIIOT MyTeM MPOBEASHU s
UCIIBITAHUH ¢ OTOOPOM NpoO OTKAaYMBAEMON SMYJIBCUH B OYTBUIKH U YCTAHOBJIEHO, YTO
paboune XapakTepUCTUKHU JyYIle, YeM XapaKTEPUCTUKH CYLIECTBYIOMHUX UMEIOIIUXCS
B MIPOJake NPOAYKTOB. B 4acTHOCTH, YCTaHOBIIEHO, UTO COAEpIKallle PaCKPbIThINA B
3TOM U300peTEeHNU Ne3MyJIbraTop oOpasibl 00JIaNaI0T ONpeaeIeHHBIMH C
UCIIOJIb30BAHUEM KEJIOHOYHOH MPOOBI KOJMYECTBAMH OCTATOUYHOH 3MYJIbCUH,
cocTaBastromuMu 1,9-4.0, U KoauyecTBAMH CBOOOMAHOI BOABI, COCTABIAIOIKUMH 5,0 -
36,0. Takke yCTaHOBJIEHO, YTO KOJIUYECTBO OTAEJHUBINEICSI BOABI B 0Opasmax
cocrasiygeT 40 M 32 mepuoa BpEMEHH, paBHbI 60 MUH.

CuHTEe3 apOMaTHYECKUX CIOXHBIX MOJU3(PUPIOINOIOB caM 1o cebe U3BECTEH U3
NpeAIecTBYOUEro YPOBHS TeXHUKHU. B onybnnkoBaHHOM 3asBke Ha maTeHT U.S. Ne
2004/0059011 A1l u B marente U.S. Ne 5360900 packpsiT ciocob cuHTe3a
apOMAaTHYECKOTO CI0KHOTO MONM3(PUPIIONNOIA Yepe3 NOTyYeHHe IpeaIleCTBEHHUKA
MOJINOJIA, KOTOPBIA BKJIKOYaeT 2 ctaauu. Ha nepBoil cTaiuu KOMIIOHEHTHI HATPEBAOT
10 TeMrepaTypsl, paBHOU npumMepHo 190°C. 3aTeM HarpeBaHUe NMPEKPAINAIOT U B 3TOM
MOMEHTE BPEMEHH HaOJII0AaI0T BbIAEIeHNe MUHUMAIbHOIO KOJn4YecTBa Boabl. Ha
BTOPOM CTaAuU CO3JAI0T BAKYYM U €TI0 MOJJEp KUBAIOT B Te€UEHUE OT 2 10 5 4 1
yaalleHUs] U3 CUCTEMBI BCEell OocTaBLIeNCcs BOABI, 3TO, B CBOIO OUYepelb, YBEIUYNBAET
CTeNEeHb NpeBpalleHNs IpU NPOBEAEHUHN peakuuu. B 3akirodeHne Kk peakLiHOHHON
cMecH N00aBISIFOT KaTalu3aTop, 4ToObl n30exaTh rUAPOIH3a.

B US 2013/0184366 A1 Takxe pacKpbIT aJbTEPHATUBHBIN CIIOCOO CHHTE3a
APOMAaTHUYECKUX CJIIOKHBIX MOJUI(UPIIOIUOIOB 03 HEOOXOMMMOCTH CO3IaHUsI
BaKyyMa C HCIOJb30BaHUEM MOCTOSIHHOTO TOKa a3oTa. C MOMOUIbIO MPOAYBKU a30TOM
U3 CMECH YAAJSAIOT MOANA0IIHUECs OTTOHKE MOOOYHbIE MPOIYKTHI, OAHAKO 3TO TAKXKe

MOXET NMPHUBECTH K MOTepe 00Nafaromux HU3KOW MOJIEKYJIAPHON MacCoil JUOJIOB,
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Takux kak MOI" (MmoHO3THNEHTIHKONb) U IO (nustunenrnukons). B xone
NPOBEAEHHUS PEAKLMH 33 CTENEHbIO MPEBPALIEHHsI CIEAST B OCHOBHOM IyTeM OTOOpa
00pa31oB MPOAYKTOB PEaKLMU U ONpeaeSeHUs] KUCIOTHOro Yncia. B xone peakuuu
KHMCJIOTHBIE I'PYIIBI TOCTOSHHO PACXOAYIOTCA MPH 00pa30BaHUM CIOKHO3 QHUPHBIX
rpynmn u HeoOXoAMMO 00ecIeYnTh HU3KHE CTeNeHN KHMCIOTHOCTH AJISl Yy YIIeHUS
CTaOMIPHOCTH CUHTE3MPOBAHHOIO MPOAYKTA B TeUEHHeE 0OJiee NINTEIbHOTO BPEMEHH.

XOTs B NaHHOH 00JaCTH TEXHUKH CYIIECTBYET MHOYKECTBO CIIOCOOOB CUHTE3a
IEe3MYJIbraTOPOB, COXPAHSAETCSI HEOOXOAMMOCTD B CHHTE3€ A€IMYJIbraTOPOB, KOTOPbIE
SIBJISIFOTCSI HEJOPOTUMH, HO MPH 3TOM IO CPABHEHHUIO C M3BECTHBIMHU JAEIMYJIbraTOPaMu
o0ecrnednBarOT Jydliee OTASJICHUE BOIbI U CBEEHNE K MUHUMYMY KOJHY€CTBa
OCTaTOYHOM (MJIM Hepa3aeneHHoi) smynbcuu. Kpome Toro, Heodxonum cnocod
CUHTE3a I€IMYJIbraTOPOB - AaPOMATUUYECKUX CJIOKHBIX MONMU3(PUPIOIHOJIOB, B KOTOPOM
HEe MPOUCXOIUT CYyOIUMaLIMsI UJIK PA3JIOKEHHE PeareHTOB B X0/ MPOBEICHHs
peakuuy, B OCOOCHHOCTH, €CJIH YKa3aHHbIE PEaKIU MPOBOAST MPU BBICOKUX
TeMIepaTypax.

KPATKOE M3JIOXXKEHUE CYIIHOCTHU U30BPETEHUA

B HacTosimeM nu300peTeHuN pacKphIT Coco0 CHHTE3a CUHTE3 HOBBIX
AE€3MYJIbraTOPOB - APOMATUYECKHUX CJIOKHBIX MOJIU3(PUPIIOIHOIIOB MO PEaAKIUU
NOJINKOHAEHCALMH UCTOYHUKA KUCJIOThI, TAKOTO KaK apOMaTHYeCKasi AUKHUCIIOTA, C
y’Ke UMEIOIUMHUCS JeIMYJIbraTopamu - OJIOK-COMoJuMepaMu nonuosa. B HekoTopbix
NPEeANOYTUTENBHBIX CIIOCO0aX TakkKe MOYKHO MCIIOJNBb30BaTh KaTanu3arop. [Tockonbky
B crioco0e CBeeHbl K MUHUMYMY CYOJNIMMAaIUs WK Pa3JIOKEeHHE TTOJHOJIOB, BBIXOM
peakuuu ¢ MoJyuYeHHEM Ae3MyIbraTopa MpearnouTuTebHO paBeH oonee 80%, Gonee
npeanoytutenbHo Oonee 90% u Hanbosee nmpenmnouTuTeabHo donee 95%.

OcHOBHOH 0COOEHHOCTBIO crocoba, MpenyiaraeMoro B HacTOsIeM H300pEeTeHUH,
SABJISIETCS OOHAPYKEHUE TOr0, YTO CHHTE3UPOBAHHBIE I€IMYJIbraTOPHI -
apoMaTHYeCKUe CJIOXKHbIE TOTU3PUPTOTHOIBI 00J1aNa0T YIYYIIEHHONH ClTOCOOHOCTHIO
IE€3MYJIbIHPOBATh CHIPYIO HE(Th, Y€M UCXOIHbIE MOJUTIUKOIHU, U3 KOTOPbIX OHH
CUHTE3UpOBaHbl. Tak, HAapUMep, YCTAHOBJIEHO, YTO 3asBJICHHBII B HACTOSIIIEM
N300pETEHNH 1€IMYJIbraTop MPH KOHIEHTPausax, paBHbIX 300 gact./mMaH u 400
4acT./MJIH, o0ecrnednBaeT OnpeaeeHHbIe C HCTIOJb30BAHIEM KEJTOHOUHON MPOOBI
KOJIMYEeCTBA OCTATOYHOW SMYJbCHH, COCTABJsIOLINE MpUuMepHO 0, U KOJIMYECTBa

CcBOOOZHON BOABI, COCTaBIAOIMUE 6 U 4 COOTBETCTBEHHO, 3TH 3HAUYECHUS MPEBOCXOIAT
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3HA4YEHUS, MOJIyYEHHbIE B CITOCO0axX MpPeAIecTBYIOEero ypoBHs TexHUKU. Kpome
TOr0, YCTAHOBJIEHO, YTO KOJMYECTBO OTIEJNUBLIEHCS BOABI B 0Opasax cocraiuseT 50
MJI 32 IEPUOJ BpEMEHU, paBHBIN 60 MUH, 3TU 3HAYEHUS TAKXKE NPEBOCXOAAT 3HAUEHUS,
HOJIy4eHHbIE B CIIOCO0aX MPEeaUIeCTBYIOIEro YPOBHS TEXHHUKH.

Kpome Toro ycTaHOBI€HO, YTO, B OTJINYHE OT CIOCOOOB, N3BECTHBIX U3
NPEeALIEeCTBYOIIEr0 yPOBHS TEXHUKH, 1€3MYJIbraToOp - apOMAaTUYECKHUI CIOKHBIN
non3 QUPIOJHOJ MOKHO CUHTE3UPOBATh MO PeaKIuu 00JNagaroero Hu3Kum
TUAPOKCHJIBHBIM YHCJIOM U BBICOKOW MOJIEKYJISIPHOW Maccoil mojuoia (Takoro Kak
oTHoOcsmerocs K rpynne aesmyasratopoB DEMTROL™) ¢ noaxonsmeit
apOMaTUYECKON AUKUCIOTOH, KOTOpasi MOKET ObITh PACTBOPEHA B MOJHOJIE, TAKUM
o0pa3oM, 4TO BO BpeMs IPOBENECHUS PEAKIIUU HE MPOUCXOISIT CyOIUMAaIus NN
pas3jaoXkeHue WIN OHHU NMPOUCXOAAT B MUHUMAJbHON CTENEHU. DTU Pe3yJIbTaThl
MOJIy4€HBbl 1ake B cilydae, KOrja peakluo NPOBOAUIN IPU BBICOKUX TeMIepaTypax.

OnuH npeanoYTUTENbHBIN CTOCO0 CHHTE3a AEIMYJIbraTopa, MpeaJaraeMoro B
HACTOsIIIeM H300peTeHNH, BKIFOYAET NPOBEIEHNE PEAKIIUU C UCIIOJIb30BAHUEM
MOJISIPHOTO M30BITKA MOJUTJIMKOJA IO OTHOUIEHHUIO K KOJIMYECTBY apOMATHUECKOM
OUKHUCIIOTHI, HanboJiee MPEANOYTHTENbHO C UCIOJb30BAHUEM 5 MOJIEH MOJHUTIIHKOJISA
Ha 1 Monb apoMaTuuecKOl JUKUCIOTHL. IIpeanouTUTEeNbHBIMU KUCIOTHBIMU
KOMIIOHEHTAaMU SIBJIAIOTCS KapOOHOBBIE KUCJIOTBI M AHTUJIPUIIBI KAPOOHOBBIX KUCJIIOT,
BKJIIOYAs (TaneBblil adpaerus, TepedTaneByo KUCIOTY H H30(TalIeBYIO KUCIOTY,
HauboJiee MPeANOUYTUTENBHON ABIsIeTCs n30odTanesas kuciaora. Takxke MOXKHO
HCIIOJIb30BaTh KaTaJIN3aTOPbl HA OCHOBE METAJIJIOB, NMPEANOUYTUTENbHO TaK1e
KaTaJIn3aTopPbl, KaK alleTUJIaleTOHAThl TUTAHA, TOProBoe HazBaHue - Tyzor AA 105, u
OyTHII0JNIOBSIHHAS KUCJIOTA, ToproBoe HazBanue - FASCAT 9100.

Kunetnky packpbITON B HACTOSIIEM H300pETEHUH PEaKLUH, UCCIEAOBAIN MYTEM
otbopa 00pa3oB U3 PEAKLUOHHON Cpebl U OMpeaeNIeHUs] KHCIOTHOCTH ¢ TeUeHUEM
BpeMeHU nyTeM TuTpoBaHus. [lo Mepe npoTekaHus peakLUU KUCJIOTHbIE TPYIIIbI
BCTYMAIOT B PEAKIHUIO C THAPOKCUTPYIIAMH U 00pa3yrTCs CIOXKHO3(PUPHBIE CBA3H.
ITo Mepe n3pacxom0BaHUs KUCJIOTHBIX IPYNI CKOPOCTb PeaKLIMU YBEJIUUYNUBAETCS U
KHCJIOTHOCTb YMEHbINAETCS 3KCIIOHEHLUAIbHO.

Cnoco0, npennaraeMblil B HACTOAIIEM H300peTeHNH, 00eCTIeYNBAET CUHTE3
I€3MYJIbraTopa, B KOTOPOM OOBEIMHEHBI XapaKTEPUCTUKHU AIKOKCUIUPOBAHHOTO

nojgumMepa 1 apoMaTU4IHOCTDb, PAa3BETBJICHHOCTDb U OoubiIas MOJICKYJIApHasaA MaccCa, B
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pe3yJIbpTaTe 3TOr0 MO CPABHEHHUIO C U3BECTHBIMU E€IMYJIbraTOpaMUu OH 0OecrneunBaeT
Jdydinee OTAeJIEeHHE BOJBI U CBEIEHHE K MUHUMYMY KOJIMYECTBA OCTATOUYHOH (Miu
Hepas3AeJeHHON) My IbCUH.

KPATKOE OIITMCAHUE YEPTEXEU

Ha ¢ur. 1 npencraBieHna peakuusi CHHTE3a PAaCKPBITOrO B HACTOSIIIEM
N300pETEHUH HOBOTO JI€IMYJIbraTopa.

Ha ¢ur. 2 npeacraBieHa yCTaHOBKA JJIsI MOJYYEHUS] PACKPBITOTO B HACTOSIIEM
N300pEeTEeHUH HOBOTO JI€IMYJIbraTopa.

Ha ¢ur. 3 npeacraBieHa nuarpamMma, Ha KOTOPOH COTOCTABJIEHBI 3aBUCUMOCTH
KOJINYECTBA OTAENUBINEICs] BOABI OT BPEMEHHU AJIsl PACKPBITOrO B HACTOSIIIEM
n300peTeHun HOBOTO AesMyJibraropa u nesmynsraropa DEMTROL 1040.

ITOAPOBHOE OIIMCAHMUE ITPEAITIOYTUTEJIbBHBIX BAPUAHTOB
OCVYIIECTBJIEHHWA

Hacrosmee n3o0peTeHne OTHOCUTCS K CIOCOOY CHHTE3a AE3MYJIbraTOPOB I10
peakuuu 00JIaar0IEero BBICOKOW MOJIEKYJIIPHON MacCON M HU3KUM T'HIPOKCUIIbHBIM
YHUCJIOM MOJIMOJIA C aPOMAaTHYECKOM JUKUCIOTOM, Ile YKa3aHHas apoMaTUYeCcKas
AUKHUCIOTA MOXET ObITh PACTBOPEHA B IMOJIMOJIE, IPU 3TOM BO BPEMsI IPOBEACHUS
peakLu He IPOUCXOAUT CyOIUMalus UJIU Pa3IoOKeHH e, axe, €CIH PEaKLHIo
IPOBOMAST MPHU BBICOKUX TeMmIleparypax (Hanpumep, paBHbix oT 200 no 270°C).
Croco0 Tak)ke MOXET BKJIIOUaTh MCIOJIb30BaHUE KaTanuszaTopa. [Tockonbpky B criocobe
CBEJIEHBl K MUHUMYMY CYOJIMMaLMsI UM PAa3JIOKEHUE MOJNO0JIOB, BBIXO PEAKIUH C
NOJIyYeHUEM JIe3MYJIbraTopa NpeanoYTUTEIbHO paBeH Oonee 80%, Oonee
npeano4yTuTenbHo Oonee 90% u Haubosee npennouTuTeabHo donee 95%.

ITonuoner

ITepBbIil KOMIIOHEHT PEAKLIHUH, MOJUOJbI, TPEICTABISIOT COOOH MOJTUMEDHI,
comepKalnue MHOXKECTBO (QYHKLHMOHAJIbHBIX THIAPOKCUTPYII, JOCTYIHBIX JJIsI
OCYIIECTBJIEHUS] OPraHUYeCKUX peakiuii. MOHOMepHBbIe MMOJHOJbI, TAKUE KaK
IJIMLEePUH, NEHTA3pUTPUT, STHIEHTJUKOJb U Caxapo3a, 4YacTo SABJIAITCSA UCXOJHBIMU
BEIECTBAMU JJIs TOJIyUE€HHUs MOJUMEPHBIX MOJHOJOB. DTHU BELIECTBA YaCTO BBOJST B
pPEaKLUI0 C MPONUIEHOKCUIOM UJIM STUJIEHOKCUAOM U MOJyYaloT MOJUMEpPHbIE
HOJIHOJIBI.

[TonumepHbIE MOTNOIBI OOBIMHO MPEACTABIAIT CO00H MpocThie MONMU3PUPHI UIIH

cioxxHble moaud¢upsel. IIpocThie MOAU3UPIOINOIBI ONYUYAIOT 11O PEAKIUU
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SMOKCUJIOB, TAKUX KaK 3THJIEHOKCHUA UJIN MPOMUIEHOKCU, C MHOTO(QYHKLHOHAIbHBIM
MHULIMATOPOM B MIPUCYTCTBUHU KAaTAJIH3AaTOPA, OOBIUHO CUIBHOTO OCHOBAHMS, TAKOTO
KaK TUJPOKCHUJ KaJlsl, UJIM KAaTaJu3aTopa Ha OCHOBE ABOWHBIX LIMAHUIOB METAJIIOB,
TAaKOTO KaK KOMIIJIEKC reKcalluaHoKoOanbTara [UHKa ¢ TpeT-0OyranosoM. B otnuune
OT 3TOrO, CIOKHBIE MOJUIPHUPHI MOTYHAT MO PEAKUNU KOHICHC AU WU PeaKkIuu
CTYNEHYAaTON NOJMMEPHU3AUN JUOJOB U TUKAPOOHOBBIX KHCJIOT (MJIM UX
NPOU3BOAHBIX), HATPUMEP, MO PEAKIUU TUITUICHTJINKONSA C PTaJeBOH KHCIOTOM.
OTHOCsIMECs K ONTHOMY MOAKJIACCY MPOCThIe MONTUIQHUPBI U3BECTHBI, KaK
NOJUTIUKONIU. [TOMUrTUKOIHN TPpeaCcTaBIsAIOT cO00# MPOCThIe MONMU3PUPIUOIBI U
BKJIFOYAIOT MOJIU3 THIEHTIUKOIb, MOJUTPOTUIEHIJIUKOID,
o (TeTPAMETUIICH )IJIMKOJb U MOJUAJIKUICHTIUKOIU. V3 ux uncia nis 3amad
HACTOSIIIEr0 N300pETEHUs MPEANOYTHTEIbHBIMH MOJHUOJIAMH SIBJISIIOTCS
nonuankuiaeHraukoau (ITAIY), mOCKONbKY OHH SIBJISIFOTCS HEIOPOTHMH U COZIEPIKAT
MHOXE€CTBO (PYHKIIMOHAJIBHBIX TPYIII, KOTOpbIe cmocoOCcTBYOT cmnuBke. [TATT 0Obr4HO
CHUHTE3HUPYIOT M0 PEaKINN HHULHUATOPA, TAKOTO KaK TJIMIEPUH,
MOHOTIPOIHUJICHTJINKOJIb ¥ MOHO3THJIEHIJIMKOJb UJIH JPYTHE TIIUKOJH,
onuceiBaromuecs pogosoit popmynoit R(OH),, ¢ sTuineHOKCHIOM U/UIn
NPOMUIEHOKCHUIOM. B KadecTBe kaTann3aTopa Takke MOXKHO HCIOJIb30BaTh
OyTHJIEHOKCHU].

ITpumep xumuveckon crpyktypsl IIAI' npencrasieH Huxe:

/{R] Rl e
HO R R mOH
m n n
|4,

[ %o

OH

rae Ry obo3nauaet stunenokcunuyw (30) rpynmy, OMUCHIBAIOINYOCS XUMUYECKOH

MY

bopmyoii:
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R; ob6o3znauaer nponunenokcuanyio (I10) rpynmy, onuchBaromyo0Ccs XUMAYECKON

bopmynoii:

2

m obo3HavaeT koauyecTBO rpynn D0 u n obo3HauaeT konudectso rpynn [10. Kak
MOKa3aHOo BbIle, MIPUBEIEHHBIN B kauecTBe npumepa ITAI' conepxut Tpu
(YHKIMOHAIbHBIE TPYTIIIHL.

ITockonpky npu nposeneHuu peakuuu cunresa [IAI" konundyectso rpynn 20 u
ITO MOXeT MeHSTbCs, TAK)KE MEHSETCS CTPYKTYypa CUHTE3UPOBAHHOIO NPOAYKTA -
ITAT. O6prunbie pazHoBunaocTu [TAD BkiIrouaroT romononumMepbl 30, roMONIOTUMEPHI
ITO, 6nok-conomumepsr D0/ITO u obpamennasie Omok-cononumepsl D0/I10. ITAT
TaK>K€ MOJXKET SIBJISITbCSI JUHENHHBIM UJIM PAa3BETBIECHHBIM. Pa3BeTBI€HUS] MOXKHO
00ecneynuTh MyTeM HCIOJIb30BAHUS MOJUTIHUKOJEH MPU HHUITUUPOBAHUH COPOUTAMH,
caxapo3oi M IPYrUMH HHUIHATOPAMH, COAEP KAIUMH OOJbIIOE KOJTUIECTBO
¢yHkuoHaneHbIX ruapokcurpynim. ITockonpky ITAI oOnanaroT pasHbIMH
CTPYKTypamu, MOxHO nonyuuts [I13I, obnagaromue HaXOSIMUMHUCS B IIHPOKOM
Auana3oHe MOJEKYJSIPHBIMU MacCaMU, BA3KOCTAMU U (PyHKIIMOHAIbHBIMU
XapaKTePUCTUKAMHU.

Jlns 3amay HacCTOSIIIEero H300peTeHus MPEeaNnOYTUTEIbHOE BhIpaXKeHHOE B Mac. %o
KoJn4uecTBO PpyHKIMOHANBHBIX Tpynn D0 cocrasiser ot 5 no 100 mac.% u
COOTBETCTBYIOLIEE BbIpAKEHHOE B Mac.% KOJIMYEeCTBO PyHKIHMOHANBHBIX Ipynn [1O
coctasiseT oT 95 no 0 mac.%. bonee nmpeanodTUTENBHO, €CJIU BhIpaXK€HHOE B Mac.%
KoJqnuecTBO pyHKkuoHanbpHBIX Tpynn D0 cocrtasiser ot 10 no 90 mac.%, u
COOTBETCTBYIOLIEE BbIPAKEHHOE B Mac.% KONMM4ecTBO QyHKUHOHANbHBIX rpynn [1O
cocrasiysieT oT 90 no 10 mac.%. U, HakoHel, Hauboyiee MPEeANOUYTUTEIHHO, €CIIH
BBIpaXK€HHOE B Mac.% Konn4ecTBO GYHKUHOHANBHBIX rpynmn D0 coctasisieT ot 20 1o
80 mac.%, U COOTBETCTBYIOIIEE BhIPAKEHHOE B Mac.% KOJMUYECTBO (PYyHKIIMOHAJTBbHBIX
rpynn I10 cocrtasaser ot 80 1o 20 mac.%. MonekynspHas macca ITAI" nomxHa
HaxonuThesl B quana3zone or 200 go 10000 r/mMoib, IpeaANnOUYTUTETBHO TPUMEPHO OT

1000 mo 5000 r/monp u Hauboaee mpenmouTureabuo oT 1500 no 2500 r/mMonb.
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Kpowme ITAT" nnsa cuHTE3a PacKpBHITOTO B HACTOSAIIEM H300PETEHNH HOBOTO
I€3MYJIbraTopa MOXHO UCIOJIB30BATh APYTHeE MOJUMEPHBIE MTOJTUOJbI, KOTOPbIE
obecrneynBarT MOJy4YeHHEe MPOCTOro noausddupa, cogepsxkamero 2, 3 unu dosbiiee
KOJMYeCTBO QYHKLIMOHAIBHBIX IPYIIIL.

ApomaTuueckasi JUKHCIOTA

Apomatndeckue TUKapOOHOBBIE KUCIOTHI CONEPIKAT ABE (PYyHKIMOHAIbHbIE
KHCJIOTHBIE TPYIIIbI, & TAK)KE IO MEHbLIECH Mepe OJUH apOMATHYECKUN
yIJIEBOAOPOAHBIN (PparMeHT. Y CTaHOBJIEHO, YTO apOMATHUYECKHE TUKUCIOTHI,
NOAXOISINNE JJIS 3a]1a4 HACTOSINEeT0 N300peTeHus, JOJUKHBI COAEPIKATh MO MEHbIIEH
Mepe 2 rpymnmbl KapOOHOBOW KHCIOTHI HJITU AHTUIPUIA OPTaHUYECKON KHUCIOTHI,
NPUCOCMHEHHBIEC IO MEHbIIEH Mepe K OTHOMY O€H30JbHOMY KoJbly. Kpome Toro,
NPEeANOYTUTENbHBIMHU SIBJISIFOTCS apOMAaTHYECKHE TUKAPOOHOBBIE KHCIIOTHI,
copepxkamue 3 uin OosblIee KOJTUIECTBO (PYHKIHMOHAIBHBIX TPYIIIL.

OTHOCsmMecs: K OAHOMY KJIACCY JUKUCIOTHI, KOTOPbIE COOTBETCTBYIOT 3TUM
TpeOOBaHUIM, U3BECTHBI, KAK apOMATHYECKHE TUKAPOOHOBBIE KUCIOTHI.
IIpencTaBuTenU 3TOTO KJacca BKIOYAIOT (PTANEBYIO KUCIOTY, H30(TAIEBYIO KHCIOTY,
TepedTaneByo KUCJIOTY, TU(PEHOBYIO KUCIOTY U 2,6-HadTaTuHANKAPOOHOBYIO
kucioty. M3 ux yucna ansg 3agad HaCTOSILIEro H300PETEeHHS NMPEeANOUYTUTENbHOI
apoOMaTUYECKON AUKHUCIOTOH sABIsAEeTCA U30(TaneBas KMCIOTA, TOCKOJIbKY OHa
obyagaer MpeBOCXOAHONH PAaCTBOPUMOCTHIO B MOJMAJIKUIIEHTJINKOJE U oOecreunBaeT
Gonee ObICTpOE MPOTEKAaHHE peakuuu 3Tepudukanuu. XumMudeckas CTPYKTypa

n30(TaneBol KUCIOTHI ABJISETCS CIEAYIOLIEH:

O O

HO OH

Karanuszartop

Kak ormeueno BbIIIEC, B HACTOAIIEM I/1306peTeHI/II/I TaK>X€ MOXKHO HCIIOJb30BATH
katanuszarop. KaranuzaTtop moBbIIaeT CKOPOCTh NPOTEKAHUS XUMUUYECKON PEeaKLIuU
NyTeM U3MEHEHHUs MeXxaHn3Ma peakuuu. OOBIYHO KaTaIN3aToOP MOXKHO
pereHepupoOBaTh U/MIIM OH caM IO ceOe He M3MEHSIETCS B XOJ1€ PeaKIUu.

Y CTaHOBIIEHO, UTO AJIS 3a7a4 HaCTOSALEro u3ooperenus Hanbonee 3G HexTHBHBIMU
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SIBJIAKOTCS KaTaJIU3aTOPbl HA OCHOBE METAJIJIOB, IPEANOUYTUTENbHBIMU ABISIOTCS
aleTHIAaleTOHAThl TUTAHA, TOPrOBOe Ha3BaHue - Tyzor® AA 105, u OyrunonoBsiHHas
kuciorta, ToproBoe HazBaHue - FASCAT® 9100, u Haubosee npeanoYTUTEIbHBIM
aBisiercss FASCAT® 9100. Tyzor® AA 105 obnanaeT ciaenyrolneil XUMHYECKO

CTPYKTYPOU:

W <°

Torpa xak xumuueckas ctpykrypa FASCAT® 9100 saBasercs cieayroueil:

T
s

CunTes3 nesmynbratopa

JeaMynbratopbl OOBIYHO CHHTE3UPYIOT MO KaTAJIU3UPYEMOUN KUCIOTON peakiuu
beHospopManbAETUIHBIX CMOJI, KATAIU3UPYEMON OCHOBAHUEM peaKLMU
beHoapopManbAErUIHBIX CMOJI, TIO PEAKIIUH SMOKCUIHBIX CMOJI, MOJTUITHIEHUMHHOB,
MOJMAMUHOB, TUSTIOKCUJIOB, MOJMOJIOB U/WIU NeHAPUMEPOB. JleaMyaIbratopbl 0OObBIYHO
CcOoep KaT MOJUMEPHBIE LEMU 3TUICHOKCUAOB U MOJUIPONUICHOKCUAOB CIIUPTA,
STOKCUJIUPOBAHHBIE (PEHOIBI, ITOKCHIMPOBAHHBIE CITUPTHI U AMUHBI,
STOKCHUJIUPOBAHHBIE CMOJIBI, STOKCUJIMPOBAHHBIE HOHHUJI(EHOIBI, MHOTOATOM HbIE
CIIUPTHI U COJIU CYJIb(OHOBOW KUCIOTHL. B yacTHOCTH, noOaBIeHHE STUIEHOKCUIA
YBEJIUUYHBAET PACTBOPUMOCTH B BOJIe, TOraa 10OABJIEHNE MPOMUISHOKCHUIA YMEHbINAET
PacTBOPUMOCTD B BOJE.

®dakTophl, BIUAIOIINE HA pabdoune XapaKTepPUCTUKH Ae3MYyJIbraTopa MpHu ero

UCIIOJIb30BAHUU B CBIPOH HE(PTH, BKIIOYAIOT TEMIEPATypPy, 3HaueHne pH/KUCI0THOCTS,



10

15

20

25

30

-10 -

THI MMOJABEPTaIOIecs: 1eAMYJIbTUPOBAHHUIO ChIpOH HedTH, cOCTaB OypoOBOro
paccojia/coneHoN BOABI U pa3Mep Kamesek u ux pacupenenenue. [lospimenue
TeMIEPaTypbl IPUBOAUT K YMEHBUICHUIO CTAOUIBHOCTH SMYJIBCUU U TTO3TOMY
HeoOXOAMMBbI MEHbIINE KOJUYECTBA AedMyJibraropa. 3HaueHue pH Takke Biauser Ha
paboune xapakTepucTUKu aesmyabratopa. O6suHO npu 3HaYeHuu pH,
COOTBETCTBYIOLIEM INEJOYHOU cpeae, 00pa3yrTcs SMYJIbCUH THUIIA MAClO-B-BOJAE U
npu 3HaYeHuu pH, COOTBETCTBYIOIIEM KUCIION cpere, 00pa3yroTCst SMyJIbCHU THIIA
Bona-B-macie. [loaTtomy Gosiee Bhicokoe 3HaueHue pH cnocoOcTByeT nectabunuzanuu
53MYJbCUH TUIA BOJA-B-Macle.

IMpumep cxembl penaraeMoil B HacTosimeM n3odperennu peakuuu [TAT ¢
uzo(dranesoii kucmoToi npexacrtasieH Ha ¢ur. 1, rne Ry obosnagaer 20, R,
obo3nauaet [10, m obo3nauvaeT koauuecTBo rpynnm 30 u n 0603HAYAET KOJUUECTBO
rpynmn I10. CrexnomeTpuueckoe OTHOMIEHUE KOJUYECTB, MPEANOYTHTEIbHOE ISl TOH
peaKIUH, COCTABISAET 2 MOJIS MOJHUANKHICHIJTUKOS Ha 1 MOJIb 30 TaNeBONH KUCIOTHI.
OnHako yCTaHOBJIEHO, UTO OTHOLIEHHE, HanbOoJiee MPeanOYTHTEIbHOE IS
ONTHUMH3AIINN PACTBOPEHHS M30(PTaNEBON KUCIOTHI B MOJIHAIKUIEHTIUKOIIE,
COCTaBJIsIeT 5 MOJIeH MOJHUANKUICHIJINKOA Ha 1 Monb n3odTanesoii kucnorsl. B
3aBHCHUMOCTH OT cocTaBa npeauectseHHUKa [IAI' monyueHHBIN 1€3MyabraTop MOKET
BkJt04aTh 070ku D0/I10, conepxamue romonoaumepsl 0, romonoaumepst [10,
onok-cononumepsl I0/I10, obpammenusie Onok-cononumepsl IO/I1O unu cmech
6nokoB pasubix TuNoB. biaoku DO/IIO, conepskamuecs B 1€IMyJIbraTope, TakxKe
MOTYT SIBJISITbCS] IMHEHHBIMU HJIU PA3BETBJICHHBIMU M MPEATIOYTUTENBHO, €CJIU OHH
SBJISIIOTCS Pa3BETBJICHHBIMU. MOJIEKYJIsIpHAsl Macca CHHTE3UPOBAHHOTO
NE€3MyJIbraTopa HaXOAUTCS B Auana3oHe ot npumepHo 200 no npumepno 100000
r/MOJIb.

Kpome Toro, u kak 3TO ONMHCAHO BBIIIE, pEAreHTAMH JJIsl IPOBEACHHS PEAKLIHH C
MOJIYYCHUEM apOMATHYECKOTO CIIOKHOTO MOJU3(PUPIIONNOIIA MOTYT SIBIATHCS
NOJIMMEPHBIE TOJNHOJBI, oTanydarmuecs ot [IAl, u apoMaTHyecKue TUKUCIOTHI,
oTIMyarImuecs ot n3odraneBoit kucaorel. Ponosas xumuueckas Gopmyna
Ie3MYJIbraTopa - apOMaTHYECKOr0 CI0XKHOTO NOJU3(HUPIIONHOIA, CHHTE3UPOBAHHOTO

10 3TON peakLuu, ABJIAETCs CAeAYyIei:
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0 0
LR, Rs RI]\ /{Rl R; R,
OH R2 Rz mO R4 O Rj/ R2 m OH
n n Y n n
X

rae Ry obo3nauaer D0, I10 unu ux cmecu; Ry obosnauaer I[10, 30 unu ux cmecu; R

X

o0o3Ha4vaeT moyuoJ, conepxkamuii (x+1) GyHKunOoHaNBbHBIX Ipym, Ry obo3HauvaeT
apoMatuyeckuil yrauesogopon; m >1; n >0; x 20 ny >1.

Cucrtema ay1s npoBeACHUS PEAKLMU MOJYUEHUS TUIIUYHBIX J€3MYyJIbraTOpPOB -
apOMATHYECKHUX CJIOKHBIX MOJTUI(QUPIIONHOJIOB NpeacTrasieHa Ha ¢ur. 2. Ha nepBoi
crtaguu uzodraneByro Kkuciaory u I[TAI' BMecTe moMeImarnT B peakTop 5 U HarpeBarwT
10 TeMIiepaTypsbl, paBHOl npuMepHo 100-150°C, npeanoututenbHo npumepHo 120°C.
Temnepatypy B peakTope 5 peryaupyroT C IOMOIIBIO PEryasTopa Temneparypsl 11.
Kpome TOro, MOXHO HCNONB30BaTh AOMOJHUTENbHBIN PETYIATOP TeMIepaTypsl 16 mis
obecnieueHust pe3epBHOro 00OPYyIOBAHUS B ClIydae, €CJH PeryasTop Temmnepatypsl 11
He cpabatbiBaer. U3odranesyro kucnoty u IIAI" npu HarpeBaHuM NepeMeIINBAIOT B
peakTope 5 ¢ MOMOIINBIO epeMemnBarmero ycrpoicraa 4. Ilocne obecnieueHus B
peakTope 5 HEOOXOAUMOM TEMIEPaTyphl B peakTop 5 100aBIAI0OT KaTaIU3aTop
(nmpeanoututensHo Tyzor® AA105 unu FASCAT® 9100) u nepememinBasue
NPOAOJIKAIOT C MOMOIIBIO NepeMelunBaruero ycrpoicraa 4. IlpeanourutensHo, eciu
KOHIIEHTpalus kKartajauzartopa pasHa npumepHo ot 0,01 no 0,1 mac.% B nepecyere Ha
MacCy UCXOOHOU cMecu uzodraneBoi kucjaoThl ITAI" u Goyee mpeanoOUYTUTENBHO, €CITU
oHa paBHa 0,03 mac.%.

[Tocne 3aBepmeHnss 1OOABIEHUS KAaTAJIN3aTOPa CMECh BBIIEPIKUBAIOT MPH
temnepatype, paBHoi npumepHo 100-150°C, npennouturenpbao npumepuo 120°C, u
MepEeMEINBAKOT B TEYEHHE NPUMEPHO 45-75 MUH, NPEANOYTUTEIBHO B TEYEHUE
npumMepHo 60 MUH 111 oOecreueHusl JOCTATOYHOIO CMEIIMBAHUS KOMIIOHEHTOB.
ITocne 3aBepLieHUs] TEMIIEPATYPY B PEAKTOPE S5 MOBBIMIAKOT A0 paBHOU npumepHo 200-
235°C, npennouturenabHo npumepHo 235°C. 3a npoTekaHueM peakLUU CIeIsT NyTeM
ONpeieIeHUs] KUCIOTHOrO YHUCJIa C MOMOIIBI0 aBTOMATUYECKOT0 TUTPYIOIIEro
ycTpoiicTBa. Peakiiuio CUYUTAOT 3aBepIIUBILIEIiCs, €CIU CTeNeHb NPEeBpaIleHUs
JUMUTHUPYIOLIErO peareHTa, T. €. apOMaTUYECKONH TUKUCIIOTHI, COCTABIISIET OoJee

npumMepHo 90%, npennoutTuteabHo Oojee mpuMepHo 95%, 3TO MPUBOAUT K
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yMeHbIneHno kuciaoTHoro uyucia (Mr KOH/r) Ha 6onee, uem npumepHo 89%,
MPEeNnoYTUTENIbHO Ha Oosiee, ueM npuMmepHo 94%.

Brinensromyrocss BO BpeMs IPOBEICHUS PEaKIIUU BOAY BbIAYBAIOT U3 CUCTEMBI C
NOMOIIbIO Tra3000pa3HOro a30Ta, MOAaBaeMOro U3 HCTOYHHMKA a30Ta 17, mpoxoasmero
HaJl peaKTOPOM 5, U UCTOYHHUKA a30Ta 18, U3 KOTOPOro ero NponyckamT B peakTop 5,
IIOTOK a30Ta PEeTyJIUPYIOT PEryJsaTOpOM AaBieHus 1. 3aTeM HCIOJb30BAHHBINA a30T
HamnpaBJISIIOT B XOJOAUJIBHUK 13, KOTOPBIM OXJaXAAKT OXJIAKAAKIIUM YCTPOUCTBOM
12, 1 BBIIENUBINYIOCS BOAY W/UIU MPUMECH COOMPAIOT B COCY AJjisi cOopa
npoaAyBOYHOTO ra3a 14. HenpepbsIBHBII MOTOK a30Ta 00ECMEUHBAIOT C TOMOIIBIO
yCTpONCTBA AJsA nponyckanus Ny 15.

Cnocob npuMeHeHUs

[Tocne 3aBeplIeHHUs] pEAKLUH AE€3MYJIBIaTOP MOXKHO MPUMEHSTh B KAUECTBE
pa3pyLIUTENst SMYJIbCUU ChIpol HeQTH. B omHOM BapuaHTe OCyIIECTBIEHHS crocoda,
NpeaIaraeMoro B HaCTOSIIEM H300pETeHUH, ChIPYI0 He(Th U3BJIEKAIOT U3 CKBAXKUHBI U
HaIpaBJISAOT HAa AETHAPATAIIMOHHYIO YCTAHOBKY. B 3aBUCUMOCTH OT METOIMKH
U3BJIEYEHUS (HapuMep, MyTeM 3aBOAHEHUs) Chipast HeTh MOXKET OBITh CMEIIaHa C
MHUHEPAJIN30BAHHON BOON. AJTBTEPHATUBHO, ChIpast HE(PTh MOXKET €CTECTBEHHBIM
obpasom coxepxkaTh BOAy. B nmro0oMm ciydae 10 mpoBeneHus nociaenyolnei
00paboTku u3 chipoi HePTH HEOOXOAUMO yIAIUTh BONY.

ITpu nmpoxoxaeHUuU ChIpoil HeTH Yepe3 NernpaTalluOHHYI YCTAHOBKY €€
00pabaThIBAIOT AEIMYJIBIaTOPOM - APOMATHUECKUM CIOKHBIM MOJIUA QUPIIOTHUOJIOM,
NPEANOYTUTEIHPHO B PACTBOPE U MPEANOYTUTENBHO MPU MOBBILIEHHONW TEMIIepaType.
JleaMynibraTop UCIONB3YIOT B KOJUUecTBaxX, coctapisromux ot 0,0001 go 5% (1-
50000 gact./maH), npeanoytutesnbHo OT 0,0005 102% (5-20000 wact./mnH), Gonee
npeanoytutenbHo oT 0,0008 no 1% (8-10000 yact./MiH) U Hauboee
npenmnoututeabHo oT 0,001 no 0,1 mac.% (10-1000 gact./MiTH) monuMepa B mepecyeTe
Ha Maccy ¢ppakuuu HeDTH, comepIKamencss B Hcoyb3yoomelncs smynbcuu. [locie
3aBEpPIIEHUS Ae3MYJIbTHPOBAHUS OTACICHHYIO 00€3BOKEHHYIO He(PTh yOaNAI0T U3
IeruIpaTallMOHHON YCTAHOBKH U €€ MOXKHO HANPaBUTh HAa JOMOJHUTEIbHYIO
06paboTKy.

¢ PexTHBHOCTD AE€3MYIbraTopa MOKHO ONPEAETUTh NyTeM 00paboTKHu
00pa3uoB ChIpOil HEPTU 1EIMYIBraTOPAMH B PEAKIIMOHHBIX KaMepax, TAKUX Kak

CTEKJISIHHBIE COCYABI AJIs 1eaMybrupoBanus. [IpumepHo yepes3 60 mun oOpaboranHas
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chIpast HeTh pa3/eNsieTcsl Ha HUKHHUI BOJHBIN CIOH, CpeNHUN CJIOH 3MyJIbCcHH (T. €.
rpaHUIla pa3jerna Macyio/Boja) u BepxHu cioi macia. O6pasewn Ciost SMyJIbCHH
(Tak>ke M3BECTHOH Kak ";keJoHO4YHas mpoda") oTOuparT, IOMEIIAaT B POOHPKY IS
HeHTpUPyru (MPeanouTUTEIbHO KOHUYECKYI0 TPOOUPKY MU HEeHTPUPyTrH,
cooTBeTCTByWOIYIO cTaHaapty ASTM) u 06pabaThiBarOT Ha4aJbHBIM PACTBOPHUTENIEM,
TakuM Kak kepocuH. [Tocie BCTpsXuBaHUSA NPOOUPKHU 1JIs 0OeCIeueHns] pABHOMEPHOTO
pacrpeneseHusi HA4aJlbHOTO PACTBOPUTEISI MPOOUPKY HEHTPUPYTUPYIOT B TEYSHHE
npumepHo 10 muH. [Tocse 3aBepieHus: HeHTPUPYTHUPOBAHUS OTAESITUBINYIOCS BOAY
YAAJSIOT U ONMPEAEIISIOT €€ KOJUYeCTBO (HIXKE B HACTOSIEM H300peTeHUH OHA
HaszbIBaeTcs "cBoOoaHOM Bonoi", "B" unu "Bomoii 1"). ITocne 3aBepieHus 3TOH
npoUeaypsl K OCTaBIIEHCs 3MyIbcun 100aBIAOT kKapOonosyro kuciuory (Tetrolite
F46) u smynbscuro neHTpudyrupyroT BTopoii pas. [locne 3aBepumeHuss BTOporo
LHEeHTPUPYTUPOBAHUS YAAISIOT BTOPYIO YaCTh OTAEIHUBIIEICSA BOABI (HUXKE B
HACTOsIIIeM U300peTeHUN OHA Ha3bIBaeTCsA "BOHOM 2").

C ucnonp3oBaHUEM OMpeENEIeHHBIX KOoJauuecTB "Boabl 1" u "Boasr 2"
pPacCUMUTHIBAIOT KoJH4ecTBO TBepaoro ocanka (TO), T. e Hepa3geneHHON SMYJIbCUHU, B
COOTBETCTBHH CO CJIEAYIOIIUM YPABHEHHEM

TO = (Boma 2 - Boga 1)x2

B nononHeHue K UCMONB30BAHUIO "KEJTOHOUHOH NMpoObl" 3¢ PekTUBHOCTD
AEe3MYJIbraTopa TaAK)Ke MOXKHO OMPEAEIUTh MyTEeM HOJYYEHUs "KOMITIO3UTHOH mpoObI",
KOTOPYIO TaK)X€ MOKHO IOJYYHUTh MyTe€M NMPOBOAUMON B TedeHHne 60 MuH oOpaboTku
ChIpOi HEYTHU AEIMYJIBraTOPOM U MOCIEAYIOUIEro yAaJeHHS] BpYUYHYIO BCel
OTJENUBIIEICS BOABI U3 COCYAA I SMYJIbrUPOBaHUs. 3aTeM oOpa3zer Cbipoit HedTH
OTOMPAIOT U UEHTPUDYTHPYIOT MO TAKOH K€ METOIHMKE, KAK METOJHUKA TOJIYYCHUS
KEJIOHOYHOH mpoObl U onpenensitoT koauuectsa TO u B.

Ha ocHOBaHUU pe3ynbTaTOB HCCIENOBAHUS ChIpOil HedTH, oOpadoTaHHON
npeaIaraeMblM B HACTOSIIEM H300PETEHUHU Ne3MYJIbraTOpOM, YCTAHOBIICHO, UYTO
npeaaraeMblii B HACTOSIIEM H300PETEHUHU €IMYIbraTop 00ecrnednBaeT Iyqiiee
OTZeJIEeHUE BOIbI U CBEICHNE K MUHUMYMY KOJUYECTBA OCTATOYHON (MM

Hepas3eJIeHHOMN) SMYJIbCUH.
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Paboune nmpumepsl

IIpuBeneHHBbIE HUXKE IPUMEPHI UILIIOCTPUPYIOT PA3JUUHbIE TUIIHYHBIE
XapaKTepHble OCOOEHHOCTH HACTOSIEro U300peTeHus, HO UX HUKOUM 00pa3oM He
clefyeT CUMTATh OrPAHUYNBAIOLIUMU.

OO6nanaromuii BBICOKOH MOJIEKYJISIPHOM MacCOM apOMaTHYECKUN CIIOKHBIN
nou3 QUPIONHOI MOJNYyYalu ¢ Ucnoyab3oBanueM 875,12 r cononumepa
nonuankmwienriaukoss, D0/T10, conepsxkamero 40 mac.% 30 (ToproBoe Ha3BaHUE
DEMTROL™ 1040), 11,64 r uzo¢ranesoii kuciaorel 1 0,27 r Tyzor® AA 105.
Kucnoty u nonmankuieHra{uKoiab CMEIINBald BMECTe MPU KOMHATHOH TemIlepaTtype u
yepe3 CMeCh MpomycKanu Ny IS yAalleHUus U3 PeaKIMOHHOW KOJIOBI BCErO BO3AYXaA.
Temneparypy nossimanu 10 120°C u B peakTop ¢ UCMOIb30BAHUEM BOPOHKHU
nobasnsin katanuzatop. [locne nobaBieHus karajinzaTopa KOJIHYECTBO OAABAEMOTO
N; yBenuuuBanu AJs NpeAOTBpalleHus najbHeilmero okuciaenus. [locne
romoreHusauuu B TeueHue 30 MUH TeMmnepaTypy ycTtaHaBiauBanu pasHoit 235°C. Ilpu
YCTaHOBJICHUU HEOOXOIUMON TeMIepaTypbl B XOJOAUJIbHUKE MOKHO HAOIIO1aTh
HEKOTOpOe KoauuecTBO BoAbl. [lociie ycTaHOBIEHUS TeMnepaTypsl, paBHoi 235°C,
yepes Kaxablil yac orOupanu obpasuel oobemoM 5 mu. [locne oxnaxaeHus oopas3os
MPOBOJUIIN ONpPEaeeHUe KUCIOTHOrO Yucjia B COOTBETCTBUM cO ctanaaptoM DOWM
100387-TE9SA. [Insa obecnieueruss HEOOXOTMUMON CTENMEHU MPEeBpaLIEHUs] UCXOIHAS
KHCJIOTHOCTb JOJ’KHA YMEHBIIATHCS MPUMEpPHO Ha 95%.

3a npoTekaHue peakLnu CIeqUIU IYTeM ONpeaesIeHUs] KUCIOTHOrO YHCa C
NOMOLIbI0 TUTpOBaHUs. [loNyueHHbIe pe3yNbTaThl IPUBEAEHBI B IPEACTABIEHHOM

HUXE Tabnune.

TABJIULIA 1
O6pazen |Bpems nposeneHUs peakuuu Temmeparypa peakropa Kucnoraoe uncno (Mr
(MuH) cC) KOH/r)
1 60 197 7.58
2 120 231 6,57
3 980 231 0,66
4 1055 231 0,52
5 1130 231 0,44
6 1205 231 0,39
7 1300 231 0,28

KucnorHocte yMeHbmanace Ha 96,3%, 3TO yka3bplBaeT HAa ONTUMAJbHYIO CTEIEHb

npeBpameHus n30(pTaneBoi KUCIOTH - JUMUTHPYIOIIEro peareHra.




10

15

20

25

30

-15 -

3aKIIOYUTENbHYIO XapaKTepU3al U0 MOJYyUYeHHOTO BeleCcTBa MPOBOAUIHU C
MOMOIIBIO TeNib-TipoHuKatomen xpomarorpadun (I'TIX) ¢ ncnonp3oBaHueM neTekTopa
yabrpaduonerosoro (Y @) usnyuenus, nokasarens npeixomienus (I111) u
uHppakpacHoit Pypre-crnexkrpockonuu (MK®C). Ha 3aBucumoctu MoJeKkyJIsipHO-
MacCOBOTO pacrpeneneHust oOHapykeHbl 3 muka. [IepBbIif 1 COOTBETCTBY LM
HaunboJiee BBICOKOI MOJIEKYJISIPHON Macce MUK COOTBETCTBOBAN 5,3% KOHEUHOTO
nponykra npu Mn, pasuoit 15334 Jla, u Mw, pasnoii 15830 [la. Bropoii nuk
cooTBeTCTBOBAN 23,6% KOHEYHOW KOoMIo3uluu npu Mn, pasuoit 9092 Jla, u Mw,
paBHO 9284 Jla. [locnenHuil nuK, COOTBETCTBYIOIINI HU3KONW MOJIEKYJISIPHOUN Mecce,
COOTBETCTBOBAJ HEMPOPEArupoOBaBIIEMY MOJUTIUKOI0 U 71,1% xoHEuHOHU
KoMno3uuuu npu Mn, pasHoi#t 3767 Jla, u Mw, paBHoit 4314 [la. Ilockosibpky B 3TOHU
CHUCTEME TOJIUTIIMKOJb COEPIKANCs B U30BITKE, MOJTYUAIH CUCTEMY, COAEPIKAIIYIO B
koHeuHo# cMmecu 30% cnoxHoro nonusupnonuona u 70% HempopearupoBaBIIero
NOJIUTJINKOJA. BkioueHne n3odTaneBoil KUCIOTHI B TOJIUMEPHYI0 OCHOBHYIO II€Ib
OTMpenesiii MyTeM UCCIieIoBaHus norjomenus B Y @-obnactu npu 240 HM.

D¢ ¢PexTHBHOCTD apOMATHUYECKOTO CIOKHOTO MOJIU3UPIIOIHOIA UCCIET0BAIN
NyTEM OINpPEeAeTeHUs] KOJIMYECTBA BOJBI, OTAEJSIOMEHCs OT SMYJIbCUU CBIPOH HEPTH C
TeYeHHEM BPEMEHH, a Takke oOe3BokuBanus HepTu. s aToro 100 mMi smynbcuu
ChIpO HE(TH NMOMEINaIu B CTEKJISHHbIE COCYbI JIs 1€3MYJIbIUpOBaHUs (KOHUYECKHE,
CTeKJITHHBbIE TpanyupoBaHHble OyTeuin). ComepikaHue BOAbI B SMYJIbCHH COCTABIISIO
50%. B xaxablii COCyA € MOMOIIBIO MUKPOIUIIETKH HEMHOTO HHX€E TOBEPXHOCTHU
MaCJISTHON 3MyJIbCUHU NOOABIISIIN ONpPeneeHHOe KOJIUYECTBO eI MYJIbraTopa.
JleamMynpratop nepeMeIinBaiy NyTeM SHEPTUYHOrO BCTPAXUBAHUS HMYJIbCUHU. 3aTeM
CTEKJISTHHBIE COCYABI JJIsl IE3MYJIbIUIPOBAHUS TIOMEIIalnu Ha OaHIO TPU YMEpPEHHOH
temneparype, paBHoit 80°C, u HaOmOKaTU OTAEIEHNE BOBI.

ITocne npoBeaeHUs pa3pyllieHUs] SMYJIbCUHU B TeueHHe 60 MUH U3 CTEKJISIHHOTO
cocyna IJisl Ie3MYJIbTUPOBAHUS C TPAHULIBI pa3ziesia Macyio/Bona oToupaau oOpas3isl
He(dTu (CkemoHOYHas mpoda) U OMpeAessaid KOJUIECTBO BOJAbI B COOTBETCTBHH CO
crannaptroM ASTM D 96. Crauana oOpa3us! pa30aBisiin KEPOCHHOM U
HeHTpu(yrupoBanu B TeueHue 10 MUH C UCIOJNB30BAHUEM KOHUYECKHUX MPOOHPOK IJIs
neatpudyru, coorsercTyromux craugapty ASTM. Ilocne 3aBepuieHus
HEeHTPUPYTUPOBAHUS OTACIHUBIIYIOCS BOAY YAAJSAIN U ONPEAEIIsIN KOJIUIECTBO

cBoboaHoM Boabl miH "Boawl 1". 3atem nodasisiiu kapbonosyto kucnory (Tetrolite
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F46) u obpa3usl nentpudyruposanu B TeueHue eme 10 MUH, 3aTeM OTAEIUBIIYIOCS
BOJlY YAQJISAJIU U ONpeAeNsii KOJIU4ecTBO "BoabI 2".
KonuuecTso TBepaoro ocanka (TO) onpenensinu no ypaBHEHUIO:
TO = (Boga 2 - Boma 1)x2

OTmenbHO Tak)Xe MOJyYaan U HEeHTPpU(yrupoBasu odpasusl 1e3MyIbrHPOBAHHON
He(TH, U3 KOTOPBIX CHayajla BPYYHYIO yAASUIN BOAY (KOMIo3uTHas npoba). s stux
0o0pa3oB Takke onpenessau 3HaueHus TO u B.

HoBwiit 1esMynbratop - apoMaTU4eCKUi CIOKHBIN MoaudGupnonnon (Huxe B
HacTosieM H300peTeHnn Ha3bIBaromuiics "cinoxubM noaudgupom DEMTROL
1040") mpu nobaBisieMbIX Kou4decTBax, cocTaBisromux ot 100 no 400 gact./miH,
COTNIOCTABJISIIIA C UCIIOJIB3YIOMUMHUCS B TAKUX K€ KOJTUYECTBAX CTAHAAPTHBIMH
nesmynbraropamu (B 3ToMm ciydae, DEMTROL 1040). Onpenensiiu KOJIHYECTBO
OT/ENUBIIEICS BOABI B 3aBUCUMOCTH OT BPEMEHU MPH UCIOJb30BAHUH PA3HBIX

Ie3MYJIbraToOpOB M pe3yabTaThl mpeacrapiensl B Tabauue Il u Ha ¢pur. 3.

TABJIMIIA 11
O6pasen Otpenus- Otpenus- Otnenaus- Otnenaus- Otnenus- Otxpenus-
mrasgcs Boaa mascg BoAa mascsg BoAa mascsa BoAa masfcsa BoAa mrasgcs Boaa
uepe3 5 muH | 4epes 10 uepes 15 uepes 30 uepes 45 uepes 60
MHH MHH MHH MHH MHUH
Xosocrtoit obpaszern | 0 0 0 0 0 0
1040 - 100 0 0 0 0 0 1
4acT./MJIH
1040 - 200 0 0 0 0 1 5
YacT./MIH
1040 - 300 0 0 0 5 11 15
YacT./MIH
1040 - 400 0 0 0 10 17 21
YaCT./MJTH
CIOXXHBIH 0 0 0 0 0 0
noxuadup 1040 -
100 gact./MH
CIOXHBIH 0 0 10 20 22 30
nomm3dup 1040 -
200 yacT./MIH
CIOXHBIH 0 10 30 40 48 50
nomm3dup 1040 -
300 yacT./MIH
CIOXHBIH 0 50 50 50 50 51
noxmydup 1040 -
400 gact./MIH

Kpowme toro onpenensnu 3nauernust TO u B ¢ ucnonb3oBaHueM KeJIOHOYHOHN U

KOMIIO3UTHOH MO0 MpH MUCIOIb30BAHNUU PA3HBIX JE€3MYJIbIaTOPOB M PE3YJIbTATHI

npencrasiensl B Tabmaune 11
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Kenonounas npobda KommnoszurHas npoba
TO. B TO. B
XosocTo#t o6paser 70 0 70 0
1040 - 100 yact./MIH 60 0,6 62 2,5
1040 - 200 yact./MIH 54 0,4 62 4
1040 - 300 yact./MIH 48 0,4 58 8
1040 - 400 yact./MIH 42 0,4 38 12
Cnooxusrit momm3dup 1040 - 100 50.4 2.8 56 14
YyacT./MIH
Cnosxusrit mommsgup 1040 - 200 28 1,6 18 20
YyacT./MIH
Crnosxusrit momm3up 1040 - 300 0 6 1 6
yacT./MIH
Crnosxusrit momm3dup 1040 - 400 0 4 1 4
yacT./MITH

Kax moka3aHoO B NPpUBEACHHDBIX BbILIC Ta6m/1uax " Ha YCPpTEKax, HOBBIH

nesMyabrarop (T. €. apomatuueckuil cnoxHbd nonudgup DEMTROL™ 1040) npu

BCEX UCCJIEIOBAHHBIX NOOaBIIEMBIX KOJHYECTBAX obecrneunBaeT Oojiee ObICTpOE

orpeneHue Boabl, 4eM oO0braHBIE DEMTROL™ 1040. IIpn no®aBieHNN HOBBIX

Oe3MYJIbraTOpOB MPHU KOJUUECTBAX, paBHbIX 300 yacT./mnH u 400 yacT./MIH,

KOJIMYE€CTBO OCTATOUYHOM OMYJIbCHHU MPAKTUYCCKH PAaBHO HYJIIO U KOJIUYECTBO

cBOOOIHOM BOIBI, copepiKkaimeiics mociae o0paboTku, TakkKe YMEHbILIEHO 0

CPaBHCHUIKO C pE3yJIbTaTaMU, MOJYYCHHBIMH C UCIIOJB30BAaHUEM OOBIYHOM TEXHOJIOTHH.

XoTs HacToOsIIee U300peTEeHNe OMICAHO CO CCBUIKOM Ha MPeNNOYTHTENbHbIE

BapHUAHTBI €0 OCYIIECTBIICHNA, PACKPBITHIC C TIOMOLIbIO NPUBEACHHBIX BbILIC

OnmucCaHHus u qepTexceﬁ, 0€e3 OTKJIOHEHUS OT CYIIHOCTHU HACTOAILIECTO I/1306peTeHI/I$I

BO3MOXKHO OOJibllIee KOJUYECTBO BAPUAHTOB OCYLIECTBICHUS HACTOSIIETO
uzoOperenus. Takum oOpa3zom, 0ObeM HACTOSAIIErO U300PETEHUSI OTPAHHYEH TOJBKO

npuiaraemMoit ¢popmysiold n3o00peTeHus.
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OOPMVYIJIA U30BPETEHM A

1. Criocob cuHTEe3a AesMysIbraTopa - CJI0XKHOro nonuddupa, ykasaHHBIH cr1oco0
BKJIFOYAET CTAIHIO:
peaki Ui CMeCH TMOJUOJIAa U apOMATHYECKON JTUKUCIOTHI,
r7e ykasaHHas apoMaTHYecKasi JUKHMCIOTa paCTBOPEHA B YKa3aHHOM IOJIHOJIE, MTPU

5TOM BO BpeMs MPOBEICHUS PEAKIIUU HE MPOUCXOIUT CYyOIMMALIUS HITH Pa3JIOKEeHHUE.

2. Crocob mo . 1, B KOTOPOM YKa3aHHBIM MOJHOJIOM SIBJISIETCS

MOJIUAJTKHUIJICHTJINKOJIb.

3. Cnoco6 no 1. 2, B KOTOPOM BBIpa’K€HHOE B Mac.% KOJHYECTBO
¢yHkHoHanpHBIX rpynn 0 B yKa3aHHOM MOJHAJIKHUIEHTIUKOJIE COCTABISAET OT S5 A0
100 mac.% 1 cOOTBETCTBYIOIIEE BRIPAXKEHHOE B Mac.% KOJUYECTBO (PYHKIIMOH aJIbHBIX

rpynn I[1O0 B yka3aHHOM MOJHAJKUIEHTJINKOJE cocTaBiaseT oT 95 no 0 mac.%.

4. Cnnocob mo m. 1, B KOTOPOM yKa3aHHas CTaausl peaKL NN CMECH IOJIHOJIA !
apOMaTHUYECKON JUKHUCIOTHI JOMOJTHUTENbHO BKJIKOYAET PEAKIUI0 YKA3aHHOW CMECH C

KaTajin3aTopom.

5. Cnoco0 mo . 4, B KOTOPOM yKa3aHHBIH KaTajlnu3aTop BBIOpAH U3 IPYIIIIEI

COCTOSIIEN U3 CICAYHOIUX. aHCTUJIAaUCTOHATHI TUTaAHA U 6YTI/IJIO.HOB$IHH3,$I KHCJIOTA.

6. Cnoco6 no 1. 2, B KOTOPOM MOJIEKYJIsIpHAsi Macca MOJUAJKUICHIJINKOJS PaBHA

npumepro ot 200 go 10000 r/mMonb.

7. Cnioco6 no 1. 1, B KOTOPOM yKa3aHHas apoMaTHUeCKas JUKHCIOTa BbIOpaHa U3
TPYNIIBL, COCTOSIIIEH U3 CAeAyrmux: ¢pranesas KUCI0Ta, U30(TaneBas KICIOTa,

TepedTanenas KuciaoTa, 1udeHosast Kuciora u 2,6-HadpTanuHaukapOOHOBas KUCIIOTA.

8. Cnoco0 mo 1. 2, B KOTOPOM YKa3aHHOH apOMaTU4YeCKON MUKHUCIOTOU SIBJISETCS

nzo(dranesas KHUCIOTA.
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9. Cnoco6 no n. 7, B KOTOPOM YKa3aHHBIN MOJUAJIKUIIEHTIINKOIb BBOJAT B
pPeaKIUI0 ¢ YKa3aHHOHW M30(TaneBONH KUCIOTONW MPU CTEXUOMETPUIECKOM OTHOIIEHUHN
KOJIMYECTB, COCTABJISIIOLIEM 2 MOJI YKAa3aHHOIO MOJIUAJIKUIEHIJIMKOJA Ha 1 MOomb

yKa3aHHOW M30(TaneBON KHUCIOTHI.

10. Cnioco6 no . 7, B KOTOPOM YKa3aHHBIH MOJUAIKUJIEHTJIMKOJIb BBOJST B
pPeaKIUI0 ¢ YKa3aHHOW W30 TaNeBON KUCIOTOW MPU CTEXHOMETPUYECKOM OTHOIIEHUH
KOJINYECTB, COCTABJIAIOINEM 5 MOJIeH YKa3aHHOIO MOJIHAJKUIEHIJIUKOJA Ha 1 MoJb

yKa3aHHOW M30(TaeBON KUCIOTHI.

11. Crtoco0 mo m.m. 1 unu 4, JONMOJHUTENbHO BKIIFOYAKIIUN CTaqHHU:
NPOAYBAHHS YKa3aHHOW CMECH ¢ MCIOJIb30BAHUEM IIPOAYBKHU ra3000pa3HbIM a30TOM,;
HarpeBaHus ykazaHHol cmecu npu 120°C B TeueHue 60 MuH; onpeaeneHus
KHCJIOTHOTO YHCJia YKa3aHHON CMeCH; HarpeBaHus yka3aHHoH cMecu o 235°C;
MOHUTOPHUHIA KHUCJIOTHOTO YUCJIa YKa3aHHOU CMECH; U
NpEeKpalleHNus] HarpeBaHUs YKa3aHHON CMECH MOCJEe TOro, KaKk KUCIOTHOE YUCI O
yKa3aHHON CMeCH YMEHbIIAeTCs IpuMepHo Ha 89-97%, npeanouTUTENbHO NPUMEPHO

Ha 94-97%.

12. JIesMyapraTop - CIOXKHBINA MOIUI(UP, ONMUCHIBAIO LTUHCS XUMHYECKOH

bopmynoii:

0 0
R, Rs RI}\ /{Rl R; Rll\
OH RQ Rz mO R4 O Rﬂ/ R2 m OH
n n b4 n n
X X

B KoTopoii Ry o6o3nauaer D0, 11O unu ux cmecu; R, obosnavaer I[10, D0 unu ux

cMecH; R3 obo3Havaer monuou, conepxkamuii (x+1) pyHkuoHanpHbIX rpynim; Ry

obo03HauaeT apoMaTu4decKuil yraesogopoa; m >1; n >0; x >0ny > 1.

13. leamyapratop - ciaoxHbIi nmonusdup no n. 12, rae yKka3aHHBIHA

AE3MYJIIbIraTop - CIOXKHBIN MOAU3(pup OMuchIBa€TCS XUMUIECKON (popMynoii:
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B KoTOpoii Ry o6o3navaer D0, ITO unu ux cmecu; R, obo3navaer 10, D0 unu ux

cMecu, m>1wun>0.

14. leamyapratop - CiIoXHbIN monudup no mn. 13, B KOTOpoM:
R o6o3nauaer 20;
R, o6o3uauaer I10; u
B KOTOPOM: BBIpaskeHHOE B Mac.% KOJINYeCTBO PYHKIUOHAIBHBIX Tpynn D0 B
yKa3aHHOM MOJUANKUJIEHTINKoNe cocTaBisaeT oT 5 no 100 mac.% u cooTBeTCTBYyMOLIEE
BBIpaXXEHHOE B Mac.% konndecTBO GyHKIHOHAIBHBIX rpynn 1O B ykazaHHOM

HOJHUAJKUJIEHTJIAKOJIE cocTaBiseT OoT 95 mo 0 mac.%.

15. leamyabpratop - ciaoxHbli noausdup no n. 13, rae MmonekynspHas Macca

nesMyJibraropa paBHa ot npumepHo 200 go npumepHo 100000 r/mMonb.
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