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WIITHUH KAJIBI MYHO310MOCY

JuccepTalusiJIbIK HINTHH TEeMACBIHBIH aKTyaJayyayry. OpraHukaibiK
OTYyH KYWI'6HJe TIa3 jkaHa KaTyy (a3a TYPYHAe KONTereH 4eipeHy KupAeTyydy
3aTTap OONYHYN YbIrar, ajapAa MOJMapOMATHUKAIBIK KOMYPTEKTYY CYyTEKTEepIuH
YOH CHEKTpJAeru OupukMmenepu Ke3aewer. byn OWpUKMeNnepIuH HWYMHEH
oens(a)mupennun (BII, dopmynacer CxoHi2) e3reue opay Oap, cebeOu anm TYTYH
ra3iapblHiarbl bIITHIH KypaMbIHIAa KapMaslaT jkKaHa eTe KY4TYY KaHLEpOI€HIUK
3aT, JieHele OHWOJIOTHSUIBIK TOMNTONYY KacueTuHe 33. OmoHAoN 3je ailinaHa-
4OHPOHYH KOMIIOHEHTEPHHE MYTareHIUK Taacup OepeT. bens(a)mupeHaIuH 4eKTyy
neHranaeru konueHtpanusicsl (UIK) ere TemeH: aHbIH abajgarsl MakcUMailyy
oup xonky YJKcer 0,001 mr/m3, oprouo cyrkanmeik YJKcer 10° mr/m® sxama
xymymay geiipemery YJIKcer 0,00015 mr/m® Tyser. By 6onco Gens(a)nupeHaun
©Te KOPKYHYYTYyYy 3aT OSKEHIUTMH TYLIYHAYPOT, ceOebu ueiipene a3 caHaa
KapMaJipllllbl J1a JieHere eTe oop Taacup Oeper. Kyiyy mnpoueccrepunie
OeH3(a)TupeH bl apKbUTYy COpYJIyI, aiilaHa Yelpere akbIPbIHIAbIK MEHEH TapaiT.

bens(a)mupeHinH Ta3-CylOKTyK 4eWpecyHae maiia 00lyy MeXaHU3MU eTe
TaTaaj, OIIOHAYKTaH AaHbIH CHHTE3MK CXEMachl XHMUSUIBIK peaKIusIapaarsl
KOHCTaHTayap el dcenrtee MeHeH Ty3yner (Jlykaues C.B., 1999). byn OGarbitTa
JKacajraH WIITEPAUH HErn3ru 0eayry MOAEIMK IapTTapia e14ee IaiMaHaapbiH
UIITEN YbIIyyra aHa HOJMLMKIIAYY apOMaTUKAJIbIK KOMYPTEKTYY CYyTEKTEpAUH
(ITAK) xermuynyk TONTOpYH aHanu3ieere OarbiTTalraH. beHs(a)nmupeHauH maija
OonyycyHa jkaHa aHBIH KOHICHTPAIMSACHIHBIH a3albIlIbIHA TAaCHP TKEH HETHU3TH
napamMeTpiepAeH 00y, OalTanKel OTYHIYH KypaMmbl, a0aHBIH allblkua KaHBIKKaH
(ambda-daxTop) KOIPPUIMEHTHHUH a3albIIbl, (a3zanapAblH TeTepOreHAYYIYTY,
peakuusra KUpreH 3arTapblH OETTUK asHTTapbIHBIH YOHIYTY *aHa OLIOHJON 3Jie
ra3/iplH, OTYHAYH Kyilyy 30HachlHIa KapMajJyyCyH ONTHMAJJAIITHIPYy OOIym
scenrener (bakupop @.I°., 1989). OmonaykTaH, OCJIrMICHI€H IIapTTapra TasHbIII,
OMpPUHYM Ke3€KTe, OTYHIYH KyHYy 30HAachlH/a, peakuusra KUpreH ¢asanapiabH
OETTUK TUHUIIYY asHTbIH KOOOUTYY *kaHa ra3 (a3acblHia eTe 3bIIH/yY 3aTTapbIH,
anapJplH HMYMHEH O€H3(a)IMpPEHAWH KOHLEHTpAIMsSIChIH a3aiTyy OoroHYa
Yyapanap/bH KOpyJIyIly bIKThIMAL.

JlrccepTanusuibIK )KyMyIITa OalliTanKel 3aTTap/bIH ap KbUT KaTHAILIBIH/A JKaHa
TEMIIEPATyPAHbIH KEHEH ©3repreH MaaHUCUH/E OeH3(2)IUPEH - CYY - KbIYKBUITEK
CUCTEMAaChlH M3WII06, MOJAEIAUK JCenTepau buiikekrern KOMMYHaIbIK
KbUTYyYyIyK TYHYHIyH aiipeim JIKBP - 4/13 xana IITBM - 30M tuOunaeru kuuu
KaHa OpTO KyOaTTyyJTyKTarkl OHAYPYLITYK MEIITEPUHIEC Ma3yT-Cyy dMYJIbCUSICHIH
xKaryylaa  KOJNJOHYY, TYTYHIOrY 3bISHAYYy 3aTrTaplblH, aHbIH WYHHJIE
OceH3(a)MUPEHIUH KOHIIGHTPAIMSACHIH Ta3 (a3achlHAa a3alTyy Kapajjbl, Oy
Karjanaap WIMMHAKA UIITHH aKTYaJAyyJdyTryH OCITHIICHT.



JuccepTalusiJIbIK  MIOTHH TeMACBIHBIH WJIMMHI  TporpammaJap
(mos1000pJIOp) KAHA WIMM-OWIMM MeEKeMeJIePUHAErM Herusru HJIMMHUii-
U3WJI100 MIITepu MeHeH Oaianbimbl. Jluccepranus Keiprei3-Typk “Manac”
YHUBEPCUTETUHUH WIMMUI U3WIII06 W TulaHbl 60t0HYa « TypyKTyy OpraHMKaiIbIK
KAPACTKUYTEPINH TEPMHUKAIBIK aXKBIPOOCYHYH (DHU3HKATBIK-XUMHSITBIK HETU3ICPUH
UINTEN YbITYy JaHa Ta3 ¢a3achlHIa alapAblH KOHIICHTPALMSACHIH a3ailTyy»
TeMachIHAarsl J0y1000payH HermsuHae atkapbuiibl (KP BBUM, 2012-2017x0k,
MaM. kartoo Ne 0007082).

N3unnpeenyH MAaKCaThl. Tyryn ra3bIHAarbl OeH3(a)mupeHIuH
koHueHtpamusicbin JIKBP - 4/13 sxana [ITBM - 30M TtuOuHmern eHIypyIITYK
MEHITEPAE Ma3yT-Cyy 3MYJIbCHUSICHIH 1asApA00 KaHa jKaryy MEHEH a3airyy.

Nt makcarTapblHa bUIAWBIK M3WIJIOOHYH TOMOHKYIOM MaceJe/iepu
AHBIKTAJIbI:

-“Agilent 1200” (HPLC), “Waters 2690 Separations Module” tubungern
KOTOpKYy  OacbIMIarbl  CYIOKTYK  XpomarorpadusiceiabiH,  “Fluromax-4~
duryopectieHTTHK criektpomerpauH ckaHa “Agilent 7890” (GC) tuOunpmern ras
XpoMaTorpadusIChIHBIH KapJamMbl MEHEH ra3 ¢a3achlHAArbl BIIITHIH KypaMmbIHIA
KapMairad OeH3(a)IUpEeHIUH KOHIEHTPALUSICHIH SKIEPUMEHTAIIBIK KOJI MEHEH
aHBIKTOO;

-ra3-CyIOKTyK arbIMJIapbIHBIH ap KaHAai KaThIIITapblHAA >KaHa KEHEH
TemrepaTypaiblk  Maanwiepunae Ocu3(a)mupenaun (CxpHip), HO - O
CHCTEMaChIHAA aXKbIPOO MPOLIECCHH (U3NKATIBIK-XUMUSIIBIK MOJCIICIITHPYY JKaHa
ra3 ¢azacelHAarkl KOMYPTEK, CYyTEK, KBIYKBUITCKTH KapMaraH OeJayKueIepayH
KOHLEHTpalUsIapbIH 3CENTOo;

- AKBP - 4/13 xana IITBM - 30M (bumkek 11.) THOMHIETH OHAYPYLITYK
MEIITEpE Ma3zyT-Cyy OMYJbCHACHIH JaspAo0 JKaHa KOJAOHYy OOroHYa
OPUHLMIHAAIABIK ~ TEXHOJOTHSJIBIK ~ CXEMaHbl MIITEN YbITYy JKaHa TYTYH
ra3apbIH/Iarbl BILLITHIH KypambIHa KapMaJirad OeH3(a)nmupeHIuH
KOHIICHTPALIMSCHIH a3aiTyy;

-TYTYH Tras3fgapblHAarbl  OcH3(a)IUpEHJAWH  OJYOMYH  a3aTyy Wl
yapajapbIHIarel ailjlaHa 4erpere KEITUPUITEH SKOJIOTHIIBIK KOPOMIKYHY 3CENTOO
YKaHa MPAKTUKAIIBIK CYHYIITapabl Oepyy.

NmmnH nauMuii sKaHBLIBITBI.  beH3(a)IupeH-KbIUKbUITeK, OeH3(a)mupeH-
Cyy, OeH3(a)IupeH-Cyy-KbIUKbUITEK CUCTEMAaIapbl OMPUHYM KOy M3WIACHIN *KaHa
ra3-CylOKTyK arbIMIapiblH ap KaHAaid KaThIIITapbIHAA, ap KbLI TEMIEPaTypasbIK
MaaHWIEpUHAE TMaija OOJrOH KOMIIOHEHTTEPAMWH, OONyK4YelepAyH TeH
CAIMAKTYYJIyK KypaMbl, KOHIIGHTpAIMSJIAphl JCENTENAN >KaHa ajapiblH Ta3
dazaceiHga Tapaibibl aHbIKTaIAbl. CxoHiz - H2O - Oz (1:10:1) cucremackinaa
KOHJICHCUPJICHTEH KOMYPTEK >KaHa aleTHiieH mnaiga OonroH >xok, cedebu H/C
KaTBIIITHIH KOTOPYJalibl MEHEH Ta3 ¢a3achlHAa BITHIH €TYOMY a3aifpl, JEeMEK
aHbl MEHEeH Oupre OeH3(a)IUpPEeHINH KOHIEHTpAMACh ToMoHaeay.CucTeMaHbIiH
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KacuerTepu (OMPIUK K6JeM, SHTPOIMHMS, TOJYK SHTAIBIHNA, TOJYK HUKH SHEPIHS,
OMPIVK >KBUTYYJIYK CBIMBIMAYYJIYK, JHHAMHKAIBIK WIIAIIKEKTYYIYK, KBUTYYITYK
OTKOPYMIYYAYK, [IpanaTnabiH caHbl) e3repay. bHIlKekTern KOMMYHaJIIbIK
KpuUTyynyk TyiuyHayH JAKBP - 4/13 sxana [ITBM - 30M TtuOuHzeru opro >kaHa
KHYU KyOaTTyyJdyKTarbkl OHAYPYIITYK MEIITEPUHAEC Ma3yT-Cyy SMYJIbCHICHIH
TAspI00 >KaHa KOJMAOHYYHYH TIPHHITUITAAIIBIK TEXHOJOTHSIIBIK CXEMAaChl UIITEITUT
YBIKTBL. Ma3yT-Cyy SMyJbCHACHIHIArbl CYyHYH Ta3 (Qas3achlHla TMaiiia OO0JTroH
OeH3(a)TMPEeHIMH KOHIICHTPAIMSIChIHA TUWTH3T€H TaacUpU aHbIKTaabl. TyTyH
ra3fapbiHjarsl OeH3(a)MMPEeHIUH OJYOMYH a3aiTyy HIIl yYapajapblHAArbl aijaaHa
Yyelpere KeNTUPUITEH SKOJOTHSIIBIK KOPOMKY ICEITEIIH.

HarpliizkanapabiH npakTHKaIbIK Maanucu. CyHip - O7 (1:1), CyoHi2 - H20
(1:1), C20H12 - HZO - 02 (1:1:1), C20H12 - HZO - 02 (1101) CHCTCMaJIapbIHBIH
bU3UKa-XUMUSIIBIK ~ JKaHa  TEPMOJMHAMUKAIBIK  KOPCOTKYUTOPY  AJAMCTHUK
T€0PKOJIOTHUS OArbIThIHAA KOJIJOHYIYILIY BIKTbIMAN. Ma3zyT-Cyy SMyJbCUSIIAPbIH
KOJIZIOHYY JKaHa Karyy mpoueccunae 3bisaaayy 3arrapabl (SOz, NOy, CO, CyHy),
aHbIH WuYWHJE OeH3(a)MpPEeHIUH KOHIEHTpalusIchiH ra3z (azaceiHaa 50% sxoropy
©JIYOMIe YEWHMH a3zailTyyra, ajl 5MH TECKEpU AMYJbCHUS Nasgp000 TMPOIECCUHIE
OHIAYPYIITYK TamTaHasl cyynapasl  10% weiimn kaiipagaH  KOJJIOHyyra
MYMKYHYYJIYK TY3YJay. OMIOHAYKTaH, UIITETUN YbIKKAH TEXHOJIOTHSIIBIK CXEMaHbI
KWYH jKaHa OPTO KyOaTTyyJIyKTarbl OHIYPYIITYK MEIITEPUH/IE KOJIJIOHYyTa OOJIOT.

HarbliizkanapabiH 3xkoHOMUKaJAbIK Maanucu. [IKBP - 4/13, [ITBM - 30M
TUOWHJIETH OHIYPYIITYK MEIITEPAE Ma3yT-Cyy HMYJIbCHUICHIH KOJIJIOHYY >KaHa
XKaryyJza Cyrok otyHay 3% 4deluH YHOMIeere MyMKYHUYJIYK TY3YJIOT, al 3MH Ta3
(dazaceiHIarel  3bIAHIYY 3aTTapJblH a3ailyycy MEHEH KOPOMXKYHYH eJ14eMy
TOMOHJIOUT KaHa aHbIH HETU3WHJIE TOJIOMOP KbICKapar.

HNimn Koprooro ajbin 4bIryy4y Heru3aep:

- OeH3(a)IMpEeHANH KOHIIEHTPAIUSCHIH TYTYHIOTY BIIITHIK O6IYKUeIepe
aHBIKTOOHYH MeTonoJioruscel (ynry anyy, CaoHi2 CyrokTyka eTkepyy, aHaII3/1ee);

- C20H12 - 02 (1:1), C20H12 - HZO (1:1), C20H12 - Hzo - 02 (1:1:1), C20H12- Hzo
- Oz (1:10:1) cucremanapbIHBIH @XKBIPOOCYHYH (PH3UKATBIK-XUMUSIIBIK MOJICITH, ap
KaHJall TemrepaTypa jKaHa arbIMIApbIH KATHINITAPBIHIATHI TCH CaIMaKTyYIyK
Kypamapbl, KOMIIOHEHTTEPJMH, O6JIYK4eNepayH, KOHIACHCUPJICHTEH 3aTTapiblH
KOHIICHTpaIMsIaphl KaHa aJlap/IbIH ra3 (pa3achiH/1a TaPaJIbIIIIbI;

- CHCTEMaHbIH KOMIIOHEHTTEPUHMH KaCHETTEepUHUH ©3repyy Mbli3aM
YeHeMIYYAYKTopY  (OMpAMK  SKBUIYYJIyK — CBHIMBIMAYYJIYK,  JTAHAMHUKAJIBIK
WIIIDIIKEKTYYIYK, KBUTYYIYK OTKOPYMIYYIYK, [IpaHATIbIH caHbl, OUPIUK KOJIOM,
SHTPOITHUS, TOJYK SHTAIBINS, TOJIYK HUKH YHEPTHSA);

-CxoHiz - HO - O, cucremacwhiHa Cyy CyyTeKTHH KOMYPTEKKE OOJTOH
ONTUMAJIJIBIK KATBIIIBIH KAJIBIITOOUY 3aT aHa KOHJICHCUPJICHTCH KOMYPTEKTHH,
alieTUJIeHAMH ra3 (azacbiHaa naiiaa 601000 bIKTBIMAITYYIIYTY;



- bumikekrern kKoMMyHalIbIK KbUTyynyk TyiuyHayn HKBP - 4/13 xana
I[ITBM - 30M TuHOMHAErH KWUYM »*KaHa OPTO KyOaTTyyJyKTarbl ©HIYPYIUTYK
MEHITEPUHAEC  Ma3yT-Cyy  OMYJbCHSCBIH  JaspJo0  >KaHa  KOJJOHYYHYH
MPUHIUITHAIBIK TEXHOJIOTUSIIBIK CXEMAacChI JkaHa Ta3 (a3achiHia OeH3(a)upeHIuH
OJIUOMYH  a3auTyy MLl YapajapblHAArbl aWjlaHa 4Yeupere KEITUPUIITCH
AKOJIOTUSITBIK KOPOMXKYHY 0aaioo.

N3unneedyHyH xeke cajabiMbl. CyloK OTyH - Cyy - a0a apajaniMaiapbiH
KaMThITaH  TETEPOreH/JYy TaTaal Kell  KOMIIOHEHTTYY CHCTeMallap/IblH
TEPMOJIMHAMUKAJIBIK TIapaMeTPJIepUH KaHa (DU3UKAIIBIK-XUMUSJIBIK KaCHETTEPUH
U3WJI166, TYTYH ra3fapblHAarsl bIIITHIH KypaMblHAa KapMairad OeH3(a)IupeHIuH
KOHUEHTpaUMsAChIH 3KcnepuMeHTanaplk Typae Agilent 1200 (HPLC), «Waters
2690Separations Module» xoropky GackiMaarsl CyIOKTYK XpoMaTorpadusiChbIHbIH,
«Fluromax - 4» duryopecueHTTHK criekTpomerpanH kaHa Agilent 7890 (GC) ra3
xpomaTorpausiCbiHbIH xKapaambl MeHeH aHbikToo (KTYM, bumkek - 2013;
I'epmanus, bepnun - 2015); IKBP - 4/13 xana [ITTBM - 30M TUOMHICTH KHYU
’KaHa OpTO KyOaTTyylyKTarbl ©HIYPYIITYK MEHITEPAEC Ma3yT-Cyy 3MYJIbCHUICHIH
Jasip00 KaHa KOJJAOHYYHYH NMPUHIMIHAIIBIK TEXHOJOTHUSIIBIK CXEMAaChlH TY3YY,
Ma3yT-Cyy 3MYJIbCHUSCHIH Karyy IMpOLECCUHAE TYTYH razaapblHAa Maija O00JIroH
OcH3(a)MUpPEeHIMH OMYOMYH a3aiiTyy WII dYapajapblHAarkl aiiaHa 4Yeupere
KENTUPUIITEH KOJIOTUSIIBIK KOPOMXKYHY ICEINToe jkaHa 6aasoo.

JAuccepTauMsiibIH  KbIMBIHTBIKTAPLIH  anpodamusioo. 3wineeHyH
HETM3TH JKBIMBIHTBIKTAPBI AJI-apajiblk CUMIIO3UYM/JIap/a JkKaHa KoH(epeHIusIap/a,
pecnyOIUKaIbIK WJIMMUM-TIPAKTUKAIBIK KOHpepeHImsiapaa: “Xumus, OUoiaorus
WIMMJICPUHIH JKaHa TeJOTOTUKAIBIK OunmuMm OepyyHYH 3amanOan enyryycy’ (.
ApaGaeB atbiHgarel KMV, bumkek, 2013)” Hacupnun HWMcanoB - Keiprei3
Pecriybnukacbiapin kKopyHYKTYY Mamuiekettuk uimmepu (H. McanoB aTeiHmarst
KMAKTY, bumkek, 2013); “1785-2013 mesrunaepaeru Keipreizcran - Poccus
MaMJICKETTEpUHUH OPTOCYHJArbl KbI3MATTAIITHIK »aHa aHbiH keneuern” (b.H.
Enpniun  atemagarel KPCY, bumkek, 2013); “International conference on
environmental science and technology” (Typrus, HeBmexup - 2013); “Xumus,
OWoNorvs WIUMJIEPUHUH >KaHa T[EJarordKajblk OuiauM OepyyHYH 3amaHOan
enyryycy’ (W. ApabaeB ateiHmarsl KMV, bumkek, 2014); “III YpkynbaeBckue
Urenus” (Kazaxcran, Tapa3 -2015); “International Conference on Civil and
Environmental Engineering” (Typuus, Hepmexup, 2015); “17th International
Conference on Environmental Pollution, Restoration and Management” (I'epmanus,
bepnun, 2015); “The Eurasian Agriculture and Natural Sciences Congress”
(KTYM, bumkek, 2017); Keipren-Typk “MaHac” yHUBEPCUTCTUHUH, HHKESHEPITHK
bakynpTeTHHUH WinMui cemuHapiapbiaga (bumkek, 2015 - 2018 sxok.); Keiprei3
MaMJIeKeTTHK TeXHUKAIBIK YHUBEPCUTETUHUH aKaJeMHUK Y. AcaHalleB aThIHATbI
Too-KeH HIITEpPH KaHA TOO-KEH TEXHOJIOTHSUIApbl MHCTUTYTYHAArbl “‘OHep-xkai



KOOTICY31IyTy”” KadeApachbiHbIH KEHEHUTHIITCH KbIMBIHBIHIA OUIIANPYYIIOp JKacasabl
(bumikexk, 2018-2019 rr).

Kappisianran smrekrep. JuccepranusHbiH TeMackl O0otoHya 12 unumuit
MaKaJla >Ka3bUIbII, JXapblKKa YbIKTBL. AuyapasiH wunHae PHUHIL cucremaceina
KUpreH Makajanap 6ap.

JuccepTanusiibIH TY3YJYIIY KaHa kejemy. Jluccepranus kupuin ces, 3
0e1yM, TBISIHAK, KOJITOHYJTaH anabusarrap, TEPMUHACPAUH TH3MEIEpU KaHa
TupkemenepaeH Typar. Kommonynran —amabuatrtapasiH  canbl 284, Um
KOMITBIOTEPAMK TEKCTE Ka3bUIbll 162 OGapakThl KaMTBHIUT, ajlapAblH HuuHae 31
tabnwuia, 38 cyper kaHa Tupkemesnep oap.

NIITUH HET'U3TU MASMYHY

Kupum ce316 TeMaHbIH aKTyalayyJdyry aublKTajblll, W3WIACHUN >KaTKaH
OareITTHIH KeWreiyiepy Kapaiabl. Makcarrap OElTrMICHHUII, ara KeTyy Y4yH ajjbira
MUJIAETTEP KOroy. NMuMuil UIITH anbll YbITYYHYH aHa jKaKTOOHYH HETM3ZEpH,
W3WIIOOHYH YCYJJApbl, MPAKTUKAIBIK Oaallyyiayry aHbIKTaJlbl, OLIOHIOW 3Jie
KApbIKKa YbIKKAH DJMIEKTEp, WIMMHUUN >KbIMBIHTAKTAP/AbIH anpoOalusichl >KaHa
JMCCEPTALMSHBIH TY3YJIYITy OSpHUIIIH.

ben3(a)impeH - opraHMKaJIbIK OTYHAYH a’KbIPOOCYHAArbl OPTO APAJIbIK
TeXHOTeHIUK OHIYPYM

OpraHukanplk OTYHIAp ap TYpPAY KOMYPTEKTYY CYYTEKTEpACH, ajlapJibIH
nuuHae noiuapoMatukanbik kouryiamanapaan (ITAK) typar. Jlemek, 6ens(a)nupen
OalTankbl OTYHAYH KypaMbIH/Ia KapMaJIbIIIbl KaHa KYWYy MpOIECCUHUH HETU3UH/IE
na maiina Oomyury MyMkyH. OTyHAayH KypamblHaa ap kanpgail [IAK kxapmanar.
Mucansl, OeH3uHAMH (KaitHOO Temriieparypackl 225°C) KkypaMbIHa HadTaIMH KaHa
ankun  HadranuHaep Ke3ureT. MasyTTyH OpTOYO KypamblHAAa apOMaTHKAIIBIK
oupukmenep 28 % ty3et (Jlopraen XK.I1., 1982). Byn 6oco OeH3(a)mupeHanH Kyiyy
MPOLECCUHIE TaHa KeJUI YbIKIACTaH, OTYHIYH OalllTalnKbl KypaMblHIa na Oap
OonroHayryH ownruser. ['a3 abasnbiHa ailylaHTaH OalTanKbl OTYH YKAJIBIHTA JKETIEH
aJie, KYWUYYHYH OHIYPYMIOPY MEHEH peaKIusra KUpUIl, aHJaH apbl TYTYH ra3aapbiH
naiina keuiat. OmoHyKTaH, 6eH3(a)IMPeH MUPOIIA3 MPOIIECCHH/IE JKaJIbIH OTMOTYHO
KaObU10all, e peaklusra KaThlNal TY31eH Ty3 TYTYHI® OTYIIy MYMKYH.
bens(a)mupennuH  maiina OGOJMYUIYHYH OKHUHYM  MOJICUH  TOJIMMEPU3ALIS-
KOHJICHCAIMs TporieccTepu Ty3eT. byn Mozen Ooronua, OeH3(a)mupeH OEH30JITYK
HIaKeKYeJIepANH KOHJEHCALMSACHl K€ apOMaTHKAIIBIK OMPUKMENEPAUH aXbIPOO
MPOLIECCTEPUHUH HETM3UHE XKEHWI OupHUKMeNepre OTYI, aHJaH apbl KOTOPKY
TemrnepaTypajapjia MOJMMEpU3alus MpPOLIECCHMHUH HETM3UHAE Tnaiiza 0ojoT
(JIyxaueB C.B., 1999). Anrauksl kypambiaga [TAK kamTteutOaca ga, METHII CIUPTH
Kyirennie 6ens(a)nupen naiiaa 6omot. Kyiyy nporeccreprtie KbIYKbUITEKTUH 0PIy
YOH, MHCAJIbl, >KaJbIH 30HACHIHJA KBIYKBUITEK JKETHIICU3 O0JICO, BIIITHIH
koHueHTpanuscel 40 % ecet, Oyn 60JcOo 63 ydypyHIa aHaarkl OeH3(a)MUpeHIuH
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kebeiyiryHe anbin kener (bakupo @.I'., 1989). CebOeOun, OeH3(a)IMPEH BIMITHIH
naiiqa OONyy TpoIleCCHMHIETH OpTO abaniplk 3arT Oomyn acenterner. JKoropky
Temreparypana kaHa abGanbiH  ketumicuzgurunae  [TAKneiH — Tyitynmyx
AIIEMEHTTEPUHHH Taia OOMyIIyHa BIHIAWIYy MIapT TY3YJIOT. AJl MM, TOMOHKY
Temreparypana Oenzonayk makekdenep [TAKner mafiga xeuibaiit (bamxep I'M.,
1966). Hermsunen ITAK sxana Oen3(a)mmper 800 K merm 1600 K delimHKH
TeMIIepaTypa apajbIKTapblHAa naiina 6omynry sikTeiMan (Jlaxae k., 1978).

bens(a)mupenuH madiga OoNyy jkKaHa KaJbIITaHYyy MEXaHU3MIepu (MOHIYK
aHa pagukanabik) .M bemkepaun usunneenepyHae oepuwireH. Ara putaiibik 1000
K remnieparypana kemyprek - kemyptekTuk (C - C) skaHa KkeMypTek - cyyTeKTHK (C
- H) Oaiinasnpiurap axslpan pajdkaagapAbl Haia KbUlaT. Y3yH UBIHKBIPIYY
KOMYPTEKTYY CYYTEKTEp aKbIpar, aHJaH apbl CUHTE3MK MPOIECCKE KATHIIIBIIIIBI
MYMKYH. MBIHaif mapTTa apoOMaTUKAJbIK MIAKeKYellep TYpPYyKTyy abajma Kajibill,
OUpPUHYM DTanTa, AaleTWIeH CBIAKTYY OKH K€ YYTYK OaillaHbllITaH Typrad
OUpHUKMeNepInH YbIHKBIPHI, 0.a. Cg - C4 THOMHETH KOLITyJIMaNap mnaiaa 60JoT:

2CoHy « C4Hy + Ho
C,H, + C4H, < CgHo + Ho.

[Muxknauk JkaHa JErUApaTTallyy TPOIECCTEPUHUH HATBIKACBHIHAA OKH
oupukmMenieH Oer3(a)mupeH naiina 6omot (cypet 1) (bamkep I'"M., 1966; Jlykaues
C.B., 1999; Jlopreen JXK.I1., 1982):

C

c —

C C
C \C \C
-] - — |

- oo

Cyper 1. "' M.bemxepnun (1966) cxemacer 6oronua CooHi, maiina 6omyrry

An smu, [.A. Munnep xana X. Puxrepaun usunneenepy 6oronuya [TAKabiH
’KaHa aHbIH MUMH/IE OeH3(a)IMpEeHIMH Naia O0TyIyH A MPonapruil paauKaIbIHbIH
opAay oropy, 0.a. aj TYWYJIYK 3J€MEHT KaTapbl KapaiaT. MuuiepauH cxemachl
OOIOHYA 3KM TMPOMAPTMI PaguKalbl OMPUTHUI, apoOMaTHUKAIbIK INAKEKYeHU Maiaa
kIt (cypot 2.) (Mumnep JLLA., 1990, Puxtep X., 2000).

H,C C\
2 §C |

N\ =

C3H; + CgHy —» ‘ — “ —
/CH
/C/

Cypet 2. Oxu nponaprui (CsHs) paﬂHKahHHLH; HernsuHae OeH3(a)nupeHauH
naiina 6omymry (Muutep J1.A., 1990, Puxtep X., 2000)
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H.B. JlaBpoB OcH3(a)mMpeHANH CHHETE3ACIUIINHUH Oalika Oup CXeMachiH
CYHYIITaraH. AJjl MPOIECCTHH CYMMAap IbIK TCHIACMECH:

CeH + 3CoH; + 4C,H = CoH12 (0en3(a)mupen) (cypet 3).

C C

HC=—=C C

| I | I [ I /\lj
HC=—=C C C C CH ——
+ CH, —> @ + CH —> 4@+ CoHy — 4%)+ 2CH  —»

+ CH, —> + CH — ()v\%j

Cyper 3. Tyitynayk bsimtad OeH3(a)mupeHIWH Tmaiga Ooiyy cxemachl
(H.B. JIaBpos, Jlykaues C.B., 1999)

CH —

JlykaueB C.B., 1999 Gepuiren cxema OOloHYA alETWIEH OupaguKaira eTyIl:
HC = CH — - HC = CH- , angaH apbl HIMKJIICIIYYHYH KaHa MOJIUMEPU3ALUSHBIH
HETM3UHJE YBIHXKBIPJIAp y3apblll, OeH3(a)mupeH maiina Oosor, Oamkaya anTKaH/a,
OeH3(a)IUpeH BITHIH MNaiiia 00JIyy YBIHXKBIPBIHBIH OPTO apajiblK KaJaMmIapbIHbIH
Oupu 60mmyn scenTeneT. ApOMaTHKAIBIK KOMYPTEKTYY CYyTEKTEepIUH HEru3u OOJIToH
OCH30JIIyK IIaKeK4YeHWH maiina Oomymry, kaiiceut maptrapaa CiHs, C4Hs sxana
arleTWIeH OWPUTHI, TMPOMAPTHI PaJMKaIIapbl 63 apa KOoIlyjiraHaa OeH30JIIyK
IIIAKeKYCHN TIalia KbLiaT AereH cypoosopay ambin keneT (bokxopH X.,1994). M.
OpenknaiixTeln  3centepu Ootonua CsHs MeHeH aneTwieHAUH OWPUTHIIN
CAJIBIIITHIPMATYy TOMOHKY Temmeparypaiapia, an smu CsHz mMeHeH auerunenau
OMpPHTHIITHN )KOTOPKY TeMreparypanapa xkypet (cypet 4) (M. @penkiaiix, 1994):

XKOropKy TemnepaTypanapaa )
C

X
+H +CoHy |
C4H, T> n- C4H3 —_— =
w7 ’
CoHs + CoHy —— I‘:C4H5:|]7 H WL H2

n-CyHs + CoHy —= @

KVU4u TemnepaTtypanapga

Cypet. 4. bamrtankbl apoMaTHUKalblK IIAKEKYEJIEpAUH TMaiiga Oomymry
(M. ®penknaiix, 1994)

Bben3(a)nupeHIuH reoXuMUsUIBIK Maiia 0omyury kerl (pakTOpyK TaTaasl Macesie
’KaHa aJl HeTM3WHEH OPTaHWKAIBIK OTYHAYpP/bl ONTHMAIBIK IIapTTa JKaryyJaaH Ke3
KapaHzel. ['a3, cylok »aHa KaTyy TYPYHIOI'Y OpPraHMKalbIK OTYHAApIbl Karyyzia
OeH3(a)UpeHIMH TMaiga Oolmyycy JkaHa a@XbIpoocy OallTanmkbl OTYHAYH
NUPOJIM3UHUH OHIYPYMAYYIYTYHe apaiua 00J0T. Jlemek, oTyH-aba apaialiMachiH
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IasipA00/I0, MUCAJIBI, CYIOK OTYHra KUPTHII CYYy KOIIYY MEHEH TeCKepH (MasyT - CYy)
AMYJIbCHS apajlalliIMAaChlH alyy >KaHa aHbl KYHYYy 30HAachblHa O€pyy MEHEH BIIITHIH
eueMYH ra3 (aszacbiHIa azaiTyyra mapT Ty3yJdeT. bamikaua aiTkaHna,
KOHJICHCUpJICHTeH KoMYpTeKTuH (C.) e 00700CO BIITHIH 6TYOMYHYH a3aibIIIIbI
MEHEH aH/JArbl OeH3(a)mupeHInH KOHLIEHTPALHSACHI a3asr.
OmoHayKTaH,0eNTUIIEHT€H ApTTapbl 3CKEe alyy MEHEH OyJl WIMMHIA U3WII06/16
ap TYpAayy TemmepaTypajapja jKaHa Tra3-CyIOKTYK arbIMJapbIHBIH ap KbIUI
KaTBIIITApBIH/A, OAIITANKbl CYIOK OTYHJArbl (Ma3yTTy) Cyy MEHEH apajalliThIPHIIL,
CyyTeK »aHa KeMypTeKTuH o3 apa karbimrapbiH (H/C) e3repryy MakcarbiHJA:
OeH3(a)TUPEH - KbIUKBLITEK, OeH3(a)IUpeH - cyy, OeH3(a)IUPEH - CyY - KbIUKBUITEK
CUCTEMAJIAPBIHBIH ~ AXBIPOO Tpolieccu m3wiaeHau. Harelibkana, wMazyt-cyy
IMYJIBCUACHIH MEIITepJie JKaryyna ra3 (hazachlHIarbl BINTHIH Taina 0omyy
WHTCHCUBIYYJYTY a3aiipl JKaHa aHbl MEHEH Oupre OCH3(a)MMPEHINH OIT4eMY
temeneay (Kemenos K.A., CambaeBa JI.A., Maiimekos 3.K., 2015).

I'as (daszacbiHaarel OeH3(a)IMpeHInH KOHUECHTPAIUACHIH
IKCNEPUMEHTA/IbIK AHBIKTO0

OkcnepuMentanabik umrep “Agilent Technologies 7890A” (I'X),«Agilent
1200» (HPLC - Agilent Technologie) >xana «Waters 2690 Separations Module»
(Waters Alliance) xpomatorpadusuibIK anmapaTrTapblHbIH HETH3UH/IE JKacaabl. Amap
OMHApIIBIK TPAJUEHTTUK HACOC, TallbLIyydy (a3aHblH Ta3blH a3alTyydy acrar,
aBTOMATTBIK TYPA® YJITYHY Oepyydy *aOIbIK, TEPMOCTATTHIK KOJOHKA, IHOMYK-
MaTpuiaibik gerekrop kaHa «RF 551» (Shimadzu) tubunnern duyopumerpamk
JETEKTOp MEHEH »aOapuUiraH. MaajsIMaTTap/bl TONTOO *aHa ajiap MEHEH HIITeo
«Chemstation», «Waters Alliance» mporpamma - anmaparThiK Ka0IbIKTAPhI APKBLTYY
KYPTY3YIAY. AJ OMH aHAIM3IEHYYYYy OMPUKMENEPAUH JKyTyy >KaHa SMHUCCHUS
cnektpiiepud aHbikTo0710 «Fluromax - 4» (HORIBA Scientific) ynrycyaumery
armapar koiamaoHyiay. C18 (250x46 mm) (Phenomenex, CIIA) sxana Eclipse XDB -
C18 (150x4,6 mmM, OGenykueniepyHYH emuemy - 5 MkM) (Agilent Technologies, CIIIA)
YJIryCcyHAery XpomaTtorpadusuiblk KojoHkaap mnaiimananasl (Kemeno KA.,
bepmun, 2015).

AHaIA3ACHYYYY YATY OPraHUKaJIbIK OTYHAyH Hermsunzae umrereH [ITBM -
30M sxana JIKBP - 4/13 tuOuHmern eHIypyIITYK MEIITEPAWH TYTYH YbIrapyydy
MOpJIOpyHaH aybiHbl. ['a3neiH yiarycys anyy Vortex Ultra Flow (1) (xabmpikraps:
1 M y3yHIyKTarsl yJiry airbld TYTYK, QuibTpu Oap Hacaaka, 1,6 MKM KO36HOKTYY
“Whatman” ¢QupmacblHblH aiiHeK Oyna (UIbTpIEpH, Ta3lapiblH KeJeMIYK
capnTaibiibiH aHbikToody Vortex Ultra Flow) xana YI'-2 (2) (kaOmpiktapsl: 1 M
y3YHIYKTarel YTy ajirbld TYTYK, QuisTpu Oap Hacaaka, “‘CHHSS JieHTa  (WIbTPH,
COpyJITaH Ta3[blH KOJIOMYH ©J14eedy IITOry 0ap yHUBEpCalIblK TeTUK YI'-2)
anmnaparTapblHbIH JKapAaMbl MEHEH albiHAbl. byn xomgop 5506 u 5515 «NIOSH
Manual of Analytical Methods» meToaukaibik KepceTMeOIOpAYH *KapJambl MEHEH
xypry3yiany (Kemenos K.A., Mongob6aes M.b., 2013).
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bens(a)mupen, BINTHIH Taia O0JIyy MPOIECCUHAE OPTO apalibIKk OHIYPYM,
OLIOH/IyKTaH, GAIITaNKbl KajaM/a TYTYH Ta3blHAarsl bIITHIH yarycyH /0,6 r/m® (1);
0,1 t/m3 (2) / unsTpre anyy opys angpl. bl yirycy ¢onbra KarassiHa opoiyl,
MY31aTKbIUTa CaKTaIAbl. AHIAaH KWUWWH, aJblHTaH YJITYJIOp aleTOHUTPUIIINH
sputmecu Oap (5mu) mpoOupkara caibiHabl. Karyy (aszaHbl spuTMEre oTKe3yy
MakcaTeiHIa Oapasik npodupkanap «Elmasonic S30h» TuOunmern ymnpTpa YHIYY
cyy MonyocyHaa 30 wmuHyTa KapMmaiiapl. AHAAH kuiinH, s3putMme 0,45 MKM
KO30HOKTOpY Oap (UiIbTp apKbpUlyy OTKOpYJIYI, KioBeTara Kyrouay. TyTyH
ra3/IapbIH/Iarel bIIITa KapMaliraH OeH3(a)TMPEeHIM aHBIKTOO MaKCaThIHA KIOBETaIap
CHEKTPO(ITyOPUMETPIMK KaHa XpoMaTorpadusIbIK aHAIM3re OepuIiiu.

NM3unpenun xarkan cyrwk yary 250, 260, 290, 298, 286, 350, 370, 388 um
TOJNKYH y3yHaykTapbiHaa “Fluromax-4” tubunmern cnextpodiyopuMeTpanH
)KapJaMbl MEHEH AYYIYKTYpyiny (Hypaanteuiasl). Haterikana, 350 HM xana 403
HM 9KM OMMMKTHK maiga Oosnny. bupunum Oumitmktuk 350 HM aleTOHUTPUIITE
Taanbik O0oJay. Cebelu, cypoT S5 KOpCoTYJIroHAoM Ta3a alleTOHUTPUII aHAJIU3re
oepwirense 350 HM TOJIKYH Y3yHAYTYHJa alleTOHUTPUIAN KOPCOTKOH OMUHUKTHUK
ypikkaH. An smu, 403 HM (cypeT 6) TONKYH y3yHAyryHAa OeH3(a)IUpeHre
TaaHIbIK OMMMKTHK KEJIHIT YbIKTHI.

—=i=d =i
fomnn nu
oo < ‘m_-
ﬂ oo ﬁ I
a momo a
x & rmm-
E oomn E 4
- "~ omm
,, .
am ' «m ' m ' mo am @ sm am
Inl=uelerg b om ) LWaue leng b gnm )
Cypet 5. 365HM TONKYH y3yHIYT'YHAArbI Cypet 6. 365 am >xaHa 403 HM TOJKYH
AllETOHUTPHIIIUH CTIEKTPU Y3YHAYKTapbIHAArbl alleTOHUTPUIAUH *aHa bIl
CIEKTpH

TyTyH raznapblHIarsl BIITHIH 0OTYKYOIOPYHIAO KapMairaH OeH3(a)IupeHIu
«Waters 2690 Separations Module» yiarycyHnery skoropky 6acbIMaarsl CyrOKTYK
xpomatorpadusibik (HPLC) anmaparThiH jkapiaMbl MEHEH aHbIKTOO0 bepiuH
TEXHUKaIBIK yHHBepcuTeTHHIEe )ypry3ynny (Kememnor K.A., I'epmanus, 2015).
byn anamuznep OeH3(a)MpeHAMH CTaHAAPTTBIK JPUTMECHHE CaJBbIIITHIPHII
YKacajibl *KaHa ©JIY66HYH TaKThII'bl ©6Te Xoropy 0onay. AHanus xacoono “RF -
551 Shimadzu” Ttubuamern GIyOPOCHEHTHK IETEKTOP KOIAOoHYITy. Cebedn,
KOPYHYYUY CHEKTple OeH3(a)IupeH KYUTYY JIIOMUHECHEHTTHK KaCHETKE 33 KaHa
JIOMMHECIICHTUK BIKMaHbIH KapJlaMbl MEHEH yiryaery OeH3(a)nupeHaIuH
KOHLUEHTPAUUSACHIH ~MWUIMAPABIK  YJIYLITOry TaKThlKa YEWHWH aHBIKTOOrO
MYMKYHYYJYK Oepau. YJATYHY Tallyydy CYIOKTYK KaTapbl alE€TOHUTPHUJI >KaHa

11



yJIbTpa Ta3za Cyy KOJJOHYJJy. AHBIH arbIMbIHBIH KOJOMAYK capnTanblmbl 1
MJI/MUH TY3A4Y JKaHa TpaAUeHTTHUK bIKMa MeHeH Oepuinau. bamranke
AUECTOHUTPWIIAUH MNpOUEHTTUK eoemueMy 60 %, cyynyky 40 %, xwuitun
anetonutpunauku 100% ueiinn ketepynay. XpomaTtorpadusiisik kojmonkara 30
MKJI eJueMIery YJiry Oepuiau >kaHa KOJOHKaHbIH Temmeparypacsl 25°C
TYPYKTYy Kapmanbl. bup TaxxpbliiOaHbIH y3aKThITbl 25 MUHYTaHbI TY31Y.

Ap Oup YATYHYH ’KaHa CTaHJAPTTBIK SPUTMEJIEPIUH XpOMAaTOrpaMMaapsl
anblHAel (cypeT 7). An XpomMarorpammainapaa OeH3(a)IHpeHIu TacCThIKTOOUYy
OMMHMKTUKTH aHBIKTOO Y4YYyH YJryre OeH3(a)IUMpEHIIMH CTAaHJIAPTTBIK IPUTMECH
komryiny. Hateliikana, asHTl YOHOMIOH O€H3(a)llUpeHre TaaHABIK OOJIOH
OMIUKTUK aHBIKTABI (CYpOT 8).

Auto-Scaled Chromatogram Auto-Scaled Chiomatogram

BeHs(a)nmpeH . [ Bena(a)nupen

P
ALy

14 01
Mty

Cypet /. YarynyH )&)OMaTorpaMMacm Cyper 8. bensz(a)mupeHnauH >puUTMECH
KOIIYJITaH YATYHYH XpOMaTOrpaMmMachl

CranaapTThIK ~ SpPUTMENEPIMH  XpOMaTorpaMMallapblHbIH  HETM3UHJE,
OeH3(a)MMPEeHIMH KOHUEHTPALMICBIHBIH XpOMAaTOrpaQusIblK OWUUKTUKTEPAUH
asHThIHAH OOJITOH KO3 KapaHAbUIBIK Tpaduru Ty3ynay kaHa y = 0,3886x - 0,5857
CBI3BIKTYY TEHIEMECH alblHIAbl (X-OMMMKTUKTUH asHTbI). TeHaeMeHuH
Koppemsuusibik kodppuuuentu 0,9999 ty3ny. Hatelitkana, OMHUKTUKTUH assHTBI
MeHEeH OeH3(a)IUpEeHIUH KOHIEHTPAIMAChIHA YKCTPANOJSILUSIIOOHYH HETU3HUH]E,
rpa@uk apkepulyy, TYTYH Ta3fgapblHIarbl bBIIITBIH KypaMbIHAQ KapMalraH
OeH3(a)IMPEeHIMH KOHLUEHTPALUACHl AaHBIKTAIIBI (CYpeT 9).

120

y =0,3886x - 0,5857
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Cypet Q. bens(a)nupenun KOHIICHTPALUSICHIHBIH (ar/m3)
XpomaTorpadusiIbK ONHUKTUKTHH assHThIHAH KO3 KapaHIbUIBITHI
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Ben3(a)mupen - cyy - KbIYKBUITEK CHCTEMACBIHBIH a)KbIPOOCYH (pU3HKA-
XHMUSUTBIK MOJEICIITHPYY KaHAa ra3 (a3achIHIarbl KOMYPTEK, CYYTeK,
KBIYKBLITEKTH KapMaraH OMpuKMeJIepInH KOHIEHTPAIUSICHIH 3CeNTo0

I'a3 dazaceiHmarsl ©Te 3bIAHAYY 3aTTaplblH KOHICHTpAIMSJIAPBIH a3alTyy
MaKcaTblHJa, Cyy J>KaHa KbIYKBUITEKTH Komryy MeHeH Oen3(a)mupen (CyoHio)
DHTPOIMSHBIH MAaKCUMAIIBIK abanbiHAa, 0.a. alblHTaH CHUCTeMaZa TONYK TEH
CAIMAKTyyJIyK  IIApThIHAA  KOHBEpCHsUIAHABL.  MOJENANK  3pUTMENepIuH
apanammanapsl katapbl: CyoHio - Oz, CooHiz - H20, CyoHiz - H20 - O2 cuctemanapsr
aJlraukbl 3aTTapJblH ap KaHAai KarblmrapbiHaa kapanasl (6aceiv 0,1 Milla,
temmeparypa 500-2500 K). Amapaein mumHen CyxpHiz - HO - O, cucremachl
areivaapaeiH 1:1:1 xana 1:10:1 kaTeluTapblHAa W3WIAEHUI, TEPMOIMHAMUKAIIBIK
KOpCcoTKydTep, ra3 ¢a3achlHaa maija OOJTOH  KOMIIOHEHTTEPIUH
OoNyK4YeIepayH  TEH-CAIMAKTYyJIyK  KypaMbl  aHa  KOHIICHTpAIHsIaphl
acentenuuan (Tabdm. 1-3, cypert. 10 - 11, nucceprarnusiael kapa).

ZKaHa

Tabmuma 1 - CooHw - H2O - O2 (1:10:1) cucteMachlHBIH TEPMOIUHAMHUKAIBIK
kepcoeTkyuTepy: P = 0,1 MIla, T = 500 - 2500 K, p = 54,33 monw/kr, MMq =
18,42 r/monb, Rq =451,726 x/(xr-K),z=0

- Q E ; < Q 0" - Q ™

o7 L > 2 S K o S " o

~ S & 1 % % —_— X — o < —

=z | 9% 2 3 a3 | 28| 2 9

~ =t — = O | = = A A

= ~

500 | 208,13 10,651 | -11889,2 | -11973,3 | 221035 | 1,81 24183,9 | 165,053
750 | 337,891 |12,028 |-11021,1 |-11224,7 | 366339 | 2,76 85177,4 | 118,658
1000 | 455,992 | 12,758 | -10392,8 | -10712,8 | 23477,7 | 3,56 13301,5 | 629,008
1250 | 569,995 | 13,294 | -9791,17 | -10225,2 | 24594,9 | 4,28 16574,3 | 635,713
1500 | 683,997 | 13,751 | -9164,47 | -9712,51 | 255319 | 4,95 19815,5 | 637,746
1750 | 798,038 | 14,152 | -8514,18 | -9176,26 | 26525,7 | 5,57 23030,7 | 641,772
2000 | 912,416 | 14,515 |-7833,21 | -8609,61 | 28163,3 | 6,16 26205,9 | 661,905
2250 | 1028,68 | 14,868 | -7083,29 | -7975,66 | 32686 6,72 41206,2 | 532,754
2500 | 1153,37 | 15,275 |-6114,35 | -7130,18 | 47771,2 | 7,25 83766,3 | 413,481
CucremansiH  Tonyk SHTambnuscel  (Al<O, k/Dk/kr) skaHa  HYKH

sHeprusicbiibiH (AU<O0, kJDk/kr) maanucu Tepc Oosiay (tadm. 1). Byn Oosco
OeH3(a)IUPEHIUH  KBIYKBUITEK-CYy  YOUMPOCYHI®  aXBIPOOCYHYH  KYpYyI
XKaTKaHABITIH mamuiiaedT. CypoHio - HoO - O cuctemachinga KOHAESHCUPIICHTEH
daza /C (k), CoHz (), Tabu. 3 / maiina 0oyiroH ok, Oarmikava aitkanga z = 0. ['a3
(dazacblHa KUHEMATHUKAIbIK HWJIIIIIKEKTUKTUH JudPy3us kKorhdUireHTrHe
00nroH KaThllbIH KepceTyyuy I[lpanamnnein kpurepuanasik canbl 0,165 TeH
0,661 wennH o3repay, NEMEK al CHCTEMAHbIH MAaKCUMAJAYyy JHTPOIHICHIHAA
ACENTOONIOPAYH TYypa KYPIY3YJIreHIYTYH TacThIKTanabl (Teopusi OotoH4a Pr ras
dazacpinga OupeH KUIYUHE OOTYIITy KepeK).
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Tabmuma 2 - CxpoHix - HO - Oz (1:1:1) cucremachiHma maiiga OOJrOH
KOMITOHEHTTEP/IMH JKaHa OeJIYKUeJIepJAyH TEH CajIMaKTyyJIyK KypaMbl jKaHa
KOHIIeHTparusaps!l (Moaw/kr), P =0,1 MIla, T = 500 - 2500 K

Temmepartypa, K

Kypawb: 500 1000 1500 2000 2500

0 1,93E-22 2 04E-19 1,98E-10 6,05E-06 0,002982
0> 1,93E-22 3.22E-20 451E-11 1,55E-06 0,000796
H 1,81E-20 7.33E-08 0,000539 0,048136 0,728609
H, 0,204315 19,9934 17,7163 16,5257 15,7188

OH 1,93E-22 4,62E-11 7 53E-06 0,00285 0,098078
HO; 1,93E-22 1,93E-22 4,78E-14 1,76E-09 9,42E-07
H,0 19,9196 5,70685 8,71283 9,87833 10,2973

H.0, 1,93E-22 4,06E-19 1,7E-12 3,18E-09 2 84E-07
C(c) 13,5602 1,28E-28 1E-30 1E-30 5,75E-29
C 1,93E-22 1,93E-22 1,34E-18 1,41E-13 1,49E-10
CO 0,000726 18,4846 22,2198 23,3882 23,9069

CO» 9,70834 757277 420218 3,03379 251505

C,0 1,93E-22 4 .87E-19 1,96E-14 416E-12 1,09E-10
C10; 1,93E-22 3,79E-13 2 53E-13 217E-13 2,09E-13
CH 1,93E-22 1,93E-22 5,06E-17 4.23E-13 9,76E-11
CH» 1,93E-22 2 .98E-17 3,76E-13 4.2E-11 7 13E-10
CHs 2,67E-18 2, 46E-08 1,47E-08 1,15E-08 9,99E-09
CHa 3,15279 0,364632 2 29E-05 1,97E-07 1,21E-08
C,H 1,93E-22 9,25E-21 1,48E-16 2 06E-14 4.26E-13
CoH, 4,05E-22 6,16E-09 3,77E-10 1,03E-10 5,04E-11
CoHs 1,93E-22 5 22E-13 7 62E-14 3.15E-14 1,94E-14
CoHa 4.47E-12 1,13E-06 3.41E-11 2 1E-13 1,05E-14
C,Hs 9,87E-21 9,07E-12 1,81E-15 2.85E-17 2 5E-18

CoHs 1,88E-06 1,18E-06 9,96E-14 3,33E-17 2 98E-19
CsHs 1,2E-11 1,36E-11 1,16E-21 1,93E-22 1,93E-22
CHO 1,93E-22 8,14E-10 3,69E-07 7,6E-06 4 64E-05
CHO, | 355E-21 4.72E-11 3,05E-08 7.47E-07 5,12E-06
CH,O | 4,11E-12 4,02E-06 3,36E-06 3,04E-06 2, 89E-06
CH,O» | 1,4E-08 2 46E-06 1,86E-06 1,66E-06 1,59E-06

CooHi2 - H2O - Oz (1:1:1) cucremachlHIa KOHOKOW Maia MOJICKYJISPIBIK
KOMITOHEHTTEP KaHa OeJiykuesepayH nainga 6onyycy: O, Oz, H, Hy, OH, HOy,
H,, OH,, O, C(c), C, CO, CO,, C,0, C30,2, CH, CHy, CHs, CHy4, C2H, CyHo,
C2H3, C2H4, C2H5, CzHe, C3H8, CHO, CHOz, CHzO, CHzOg, aJl SOMH C20H12 - Hzo
- O2 (1:10:1) cucremaceinga C (x), CoHz (k) THOMHAETH KOHACHCUPJICHICH
3aTTapblH OpyH anbambl ansikTanasl: O, Oz, H, Ho, OH, HO2, H,0, H0, C, CO,
CO,, CH, CHy, CH3, CH4, C2H4, C2Hs,C3H, CHO, CHO,, CH20, CH20,, CH30,
CoH403, Oz; cucremanapaaresl napamerpiepans esrepyycy: P = 0,1 Mlla, T = 500
- 2500 K (Kemenos K.A., Cambacra /1.A., 2014).
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Tabmuma 3 - CxHiz - H20 - O (1:10:1) cucremachiHma maiima OOJIroH
KOMIIOHCHTTEPIUH >KaHa OOJYKUOIOpAYH TEH CalMakTyyJlIyK Kypambl >KaHa

KoHIeHTparusiaapsl (Moaw/kr), P =0,1 MIla, T = 500 - 2500 K

Temmnepatypa, K
Kypamsl

500 1000 1500 2000 2500
O 1,93E-22 3,25E-18 2,17E-09 6,12E-05 0,028336
O2 1,93E-22 7,77E-18 5,23E-09 0,000153 0,068997
H 3,21E-20 5,07E-08 0,000364 0,032052 0,490398
H2 0,425259 9,06603 7,78161 7,06102 6,83598
OH 1,93E-22 4,83E-10 5,37E-05 0,018505 0,602263
HO2 1,93E-22 4,58E-21 3,61E-12 1,12E-07 5,28E-05
H20 43,0343 39,1724 40,4571 41,1526 40,8565
H20; 1,93E-22 4,22E-17 8,32E-11 1,29E-07 1,03E-05
C 1,93E-22 1,93E-22 1,26E-20 1,8E-15 2,3E-12
CO 0,000304 0,917209 2,20236 2,9167 3,37049
CO2 4,21556 5,68807 4,40314 3,6888 3,235
CH 1,93E-22 1,93E-22 3,09E-19 3,47E-15 9,75E-13
CH2 1,93E-22 4,21E-20 1,49E-15 2,21E-13 4,6E-12
CHs 1,73E-18 2,28E-11 3,79E-11 3,88E-11 4,16E-11
CHa 2,38964 0,000222 3,85E-08 4,27E-10 3,27E-11
C2Ha4 8,99E-13 2,14E-12 5,18E-16 5,6E-18 4,21E-19
C2He 5,19E-07 9,65E-13 6,4E-19 3,67E-22 1,93E-22
CsHs 1,21E-12 1,49E-20 1,93E-22 1,93E-22 1,93E-22
CHO 1,93E-22 2,65E-11 2,38E-08 6,08E-07 4,23E-06
CHO2 1,81E-21 2,33E-11 2,08E-08 5,83E-07 4,25E-06
CH20 2,36E-12 8,6E-08 1,41E-07 1,56E-07 1,7E-07
CH202 8,34E-09 7,96E-07 8,26E-07 8,31E-07 8,56E-07
CHs0 1,93E-22 1,94E-17 3,37E-15 3,9E-14 1,79E-13
C2H402 2,71E-11 2,53E-13 1,83E-16 4,22E-18 4,72E-19
O3 1,93E-22 1,93E-22 1,93E-22 5,59E-18 1,61E-12

C20H12-O2 cuctemacsina cyyHy KOMIKOH/IO Ta3 (ha3achiH/ia KOHICHCUPJICHTCH
kemyptekTuH (C.) 'kaHa alleTWICHIUH KECKUH a3alraHjabIrbl Oaiikanel (Cyper
10): Temmeparypa S00K C(c) = 13,5602 mounb/kr; an smu 2000 K, C(c) = 1E-30
Moib/kr. Anm smu CypHiz - HO - Oy cucremacbiHza CyyHyH KoJOMYH
JKOropyJiaTkaHsja, 0.a. anradksl 3artapAbiH (1:10:1) xatemmsiaga, (C,) sxana CoHo
naiiga Oonron >kok (cyper 11) sxaHa amap MeHeH Oupre MeTaHABIH Ja
asalrasabIrsl OalKaI kL.

bens(a)nupenan BIUTHIH Taiiga OONyyCyHAArsl OpPTO apaliblk OHIYPYM
KaTapbl Kapoo MEHEH, apOMAaTUKAJIbIK KOMYPTEKTYY CYYTEKTepAUH KYHYY
nporeccunie bimka / C(c) / eTepy Ty3 KOHJEHCAIMSHBIH HETU3UHJE 00J00py
Oaiikanael. byn skepie, apoMaTUKaNbIK KOMYPTEKTYY CYYTEKTEPAMH CHUHTE3UK
KUHETUKAJIBIK CXEMAaChIHAa OPYH ajlraH aleTWJeH HeTW3rd MaaHure 33 (Tabm. 2:

500 K, C,H;, = 4,05E-22 monw/kr; 1000 K, 6,16E-09; 1500 K, 3,77E-10; 2000 K,
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1,03E-10; 2500 K, 5,04E-11). OmonnykraH, amupaTHKAIbIK KOMYPTEKTYY
CYyTEKTEepJIMH WYWHEH alleTWICHIN >Karyyjaa OeH3(a)MUpEeHIWH YBITHIIIBI JH
xoropy, 6.a. ain nporeccre H/C xatpimbel sxuHunnnk maanuae (Jlykaues C. B.,
1999; bakupos @.I"., 1989). An 3Mu Ma3yT-Cyy 3MYJIbCUSCBHIH )Karyyaa HETU3TU
napaMeTp OOJyI, apajamMaHbIH KypaMbl 3cenTteneT.Teckepu SMYIbCUSHBI
KOJIZIOHYyZa a0aHbIH aliblk4a OITYeMAYK KodpQuuueHTH (o), CYIOK OTYHAArbl
cyyayH emuemy (10 - 15%) yon maanure 33 (tabna. 3 u 4). Mucaibl, KYHyy
npolieccuH ie abaHbIH albIK4a eT4eMAYK Kodduiuentu o>0,6 60ITroHI0 TYTYH
ra3faapbeiHIarsl OeH3(a)MTMPeHINH KOHIICHTPAIUACH! (DOHAYK JECHIIJIICH alllllanT.

100 S S
k= R e R e e

Eool | | S—

30001 2 7/@ ——0n
1E-06 A

1E-08 %7L —m  —H

1E-10 - 5

e vl —=H2

1E-14 / 7% OH

1E-16 }L

1E-18 |
1E-20 | 1
122 +— B

1E-24
1E-26 Co2
1E-28
1630 b — TK

500 750 1000 1250 1500 1750 2000 2250 2500

Cypet 10. CxHi2 - H20 - Oz (1:1:1) cucremachiHaarbl KOMIIOHESHTTEPIUH
)KaHa 06TYKYeIOpIYH KOHIICHTPALUSIIBIK TapaIbIIIbI

100
10

1 S
0.1
0,01
0,001
0.0001
0O,00001
0.000001
0.0000001
1E-08
1E-09 »
1E-10
1E-11 CH4
1E-12
1E-13
LE-14
1E-15
1E-16
1E-17
LE-18
LE-19
1E-20
LE-21
1E-22 or T. K
500 750 1000 1250 1500 1750 2000 2250 2500

MOTB/KT

Cypet 11. CxoH12 - H20 - O2 (1:10:1) cucremachiHaarsl KOMIOHEHTTEPAUH
»KaHa 0eJTYKYeIepIYH KOHIICHTPALUSIBIK TapaIbIIIIbl

OTtyH-aba apajalmMachlH Cyy KOUIYy MEHEH TOMOIE€HICIITUPYY TYTYH
razapblHaarsl 3bIIHAYY 3aTTapAblH, aHbIH WYMHJE BIITHIH KOHILIEHTPALUSACHIH
azaiTyyra MyMkyHuyiayk oepan (Maiimekos 3.K., Cambaera J[.A., Kemenos K.A.:
JKBP - 4/13 xana [ITBM - 30M enmypymryk memrepu). CypoHiz - H,O - Oy
CUCTEMAChIH KOHBEPCHUSUIOOHYH HETU3TY OHAYPYMIOPY aHbIKTaAb! (Tal. 4).
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Tabnmuua 4 - bens(a)mupeH - Cyy - KBIYKBUITEK CHCTEMACBHIHBIH a>KbIPOOCYH
(UBUKAIBIK-XUMUSIJIBIK MOJICTJICIITUPYY JKaHa ra3 (a3achiHIarbl KOMYPTEKTH,
CYYTEKTH KaHa KBbIYKBUITEKTH KapMaraH OMpUKMENEepJIUH KOHIEHTpALMsUIapbIH
ACENTOO

Cucrema KOHLOCHTPpAIUATIAPAbIH ©3ropyYyY 4CTH, MOJIB/KT

H2 H CcO C02 CH4 HzO C2H2 C(C)
Ca0H12-02 0,08193- 9,25E-21- | 0,000611 | 10,4951- | 0,773786- {10,2604- [1,93E-22- [28,3636-
(1:1) 11,4648 0,561841 | -31,2507 | 8,85E-05 | 0,000472 1|0,000202 (0,130483 8,061
CyoHi12-H,O | 0,355781- | 2,41E-20- | 0,000444 | 3,54117- | 9,30844- [20,6716- |7,05E-22- [26,783-
(1:1) 38,5174 1,28913 -27,7538 | 4,45E-05 | 0,0034 0,000385 [0,438373 10,839

C20H12-H.0O- | 0,204315- | 1,81E-20- | 0,000726 | 9,70834- | 3,15279- [19,9196- W,05E-22- [13,5602-
02 (1:1:1) 15,7188 0,728609 | -23,9069 | 2,51505 1,21E-08 (10,2973 5,04E-11 [5,75E-29

Ca0H12-H20- | 0,425259- | 3,21E-20- | 0,000304 | 4,21556- | 2,38964- 43,0343- - -
02 (1:10:1) | 6,83598 0,490398 | -3,37049 | 3,235 3,27E-11 40,8565

Teprynuy tabmunana H, Hp, OH, H,O, O, O, C(c), CO, CHi CO.
emuemuepy Oepunau. CypoHiz - HO - Oz (1:10:1) cucremacbiHAarsl CyyHYH
elueMy KeOeireHne koHaeHcupiieHreH C(k) keMypTek (bII) KaHa aleTHIICH
naiia 6osiron ok (cypet 11, Tabu. 3). Jlemek, ras ¢a3aceiaga O¢H3(a)IUPEH OTO
a3 caHJa KapMmajiart, ke maiga O0onooiit. OmeHTur, ra3 (a3zacblHIarbl BIITHIH
KypambIH/Ia OeH3(a)MUPEHINH KOHIICHTPALUSICHIH a3alTyy MPOIECCUH/IE HETH3TH
napameTp OOoJym, CHCTEeMaaarbl CYyTeKTUH KeMyprekke OonroH katbiiibl (H/C)
scenteneT. CyyTeKTUH KOMYPTEKKE OOITOH KaThIIIBIHBIH KOTOpYJIalllbl MEHEH T'a3
(dazacblHa BIII a3asT, aHbl MEHEH Oupre, OeH3(a)IMPEHIUH KOHLEHTPAIUSCHI
ToMoHIONT. XKoropyja KeITHUPWITeH >Karjaljapibl 3CKE ajblll, MPaKTUKAJIBIK
maptra JIKBP - 4/13 xana IITBM - 30M TuOuHaern eHAYPYIITYK MEIITEpIE
MazyTTy (M40, M100) ma3yT - Ccyy SMyJbCHUACHIHA aWJIaHIBIPYYy JKaHa all
apanaiimMa KYWreHze maiia 60JToH bIIITarsl 0eH3(a)MupeHanH 0TYOMYH a3alTyy
kapanasl (MaitmekoB 3.K., CambaeBa JI.A., Kemenos K.A.).

JAKBP - 4/13 xana IITBM - 30M TuOMHIEerd OHAYPYWITYK MellUTepae
Ma3yT-cyy smyJbcusicbli (MC3J) KoJNA0HYY, KAryyHYH NPUHUHIHAIIBIK
TEXHOJOTHSJIBIK CXeMACHIH MINTeN 4bIryy JKaHa OeH3(a)MpeHauH
KOHUEHTPAUUSACHIHBIH a3 (pa3acbiHAa a3aUTYy
bens(a)mupen - cyy - kbraksuitek /CHiz - H2O - Oz (1:10:1)/ cucremachin
W3WI06/16 KOHACHCUPJEHIeH KOMYpPTEK (bIII) >KaHa aleTWIEeH Maina OoJroH
KOK, HaThlibkana OeH3(a)mupeHIuH ra3 (a3achlHAArbl ©a4eMy Kbliaa a3aijibl
(tabm. 3 - 4). byn ainblHTaH >XBIUBIHTBIKTAP/BI MPAKTHKAIBIK TYPIAO TECKOO
MaKcCaTbhIHJa BHIIKEKTErn KOMMYHAJABIK KbUIYYJIyK TYWYHIYH aiipeim JIKBP -
4/13 xana IITBM - 30M TuOuHAErn eHAYPYWITYK MELITEPHUHJIE KOJIIOHYJTaH
Ma3zyTTy, Ma3yT-Cyy OMYJbCHIChIHA, 0.a. TECKEpU SMYJbCHUATA aillaHlIbIpyy
MNpOIIECCH  Kapaybl. Ma3yT-cyy 53MyJbCHUSTIAPbl  POTOPIYK-ITYJIbCALMUSIBIK
amnmapaTThiH Jkapaambl MeHeH anblHabl (MaiimekoB 3.K., CambaeBa J[.A. xk.0.
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PoropHo-TiynbcallnOHHBIN ~ anmapar i NPUTOTOBIEHUS  BOJIOTOIUTMBHBIX
smynbenil - npeanateHT KP Ne 274 nmo 3asBke Ne970136.1 ot 31.10.1997) xana
aHBIH HETH3WHJIE Ma3yT-Cyy OSMYJIbCUACHIH IaspA00vy >KaHa aHbl >KaryyHyH
TEXHOJIOTHSIJIBIK cXemachl Ty3yaay (cypet 12). XKymyiita mMa3zyTrarsl OamiTankbl
CYYHYH KapMaJbllIibl 3cKe albiHbIN (5 %) xaHa aHblH emyeMmyH 10 % ueitnn
TallTaHJbl CYy MEHEH TOJYKTOO KYPry3YyJaay. Ammapararbl KaBUTALMSUIBIK
b dEKTTUH HETU3MHAE SH Maija JUCIEPCTUK Ma3yT-Cyy SMYJIbCHUSICHI aJbIH]IbI.
Hasipnanrad SMyJIbCUSUTBIK apajiamiMa KyWyy 30HachblHa O€pWIIHII, aj Kepie
MasyT-Cyy SMYJIbCUSIIAPBIHBIH KapbUTyy IpolieccH XKypAy. byy kazaHma bIChIm
TypraH Maiira cyy KOIIKOHJO CYyHYH 4Yayblpallbl CBIIKTYY IpOLECC XKYypeT, O.a.
CyyHYH KaitHoo Temrieparypackl 100°C 6oiico, mazyttyky 300°C. OmoHayKkTaH,
cyy OHMpUHYM KaWHall, OPraHUKAJbIK CYIOKTYKTY SKHHYHU KOJIy MaiJialaHyyra
Oyymap KbUIAbI, aHbl MEHEH OHMpre Mas3yT-Cyy AMYJIbCHUSUIAPBIHBIH TaMUbLIAPHI
abamarel KBIYKBUITEK MEHEH THHUINYY OCTHMHHMH asHTHI KOTOpyJiam, OTYHIYH
TOJIyK KYWYIIYyH Kamchi3naaesl. Hareribkama, ra3 (daszacelHIarsl  3bISIHAYY
3aTTapAbiH (a30TTYH, KOMYPTEKTHH KBIUKBUIAAPBIHBIH, BIIITBIH, KOMYPTEKTYY
CYYTEKTEpJUH KOHIICHTpAIUsIaphl a3aiibl, Ta0. 5 xaHa 6).
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Cypet 12. KommyHanapik sxputyynayk TyityHayH JIKBP-4/13 xana ITTBM -
30M THOMHAETH OHAYPYIITYK MEIITEPUHAEC Ma3yT-Cyy SMYJbCUSCHIH KOJIOHYY
aHa >KaryyHyH NPUHUIMIIMAIIBIK TEXHOJOTHsUIbIK cxemachl (MaitmexkoB 3.K.,
CambaeBa JI.A., Kemenos K.A.): 1, 2 - kenemaep V = 500 M3, 3 - cyy kenemzepy, 4
- KyMyII4y Cyy WIHIIH, 5 - 8 - XbpUTyyldyK ammaparrapbl, 9 -17 - OupuHYHIHK
¢unsTpiep, 18 - 19 - cyy Hacoctopy, 20 - MazyTTyk Hacoctop, 21 - 24 - xymyurday
HACOCTOP, 25 - Cyy 4OTynTyydy uaumrep, 26 - 27 - pOTOPIYK-ITyJIbCAIHSUTBIK
anmapar, 28 - 0yy My3aaTkeiubl, 29 - oryHay Oepyydy dopcynkanap, 30 - 34 -
TECKEPH KJIaMaHbIK JKankberaTap, 34, 35 - knamanaap, 36 - 81 - keimuyypiap.
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I'a3  ¢azaceiHmarel  OeH3(a)nupeHAWH  Mmadga  Oonyycy, — azailyycy
JMCCEePTALMSIIBIK UINTE TOJNYK Kapaiabl. ben3(a)iupeHauH ra3  (as3acbiHaarsl
BIIITHIH KyPaMbIHJIArbl KaPMAaJIbIIIbI SKCIIEPUMEHTAIJBIK bIKMa MEHEH AHBIKTAJIIBI.
OHIYPYIITYK MEITEepAcH ublkkaH TYTyH rasel Vortex ultra flow sxana VI'-2
HACOCTOPY apKbUIyy TapThUIBIN, (PUIBTP KarasblHIA BIMITBIH YJTYCY KapMalbl.
AHpaH apbl  yATY  AIETOHUTPWIAEC  JPUTWIAU.  AJBIHTaH  SPUTMEIETH
OeH3(a)MUPEHIMH  KapMaJIBIIIBIH ~ aHBIKTOO YYYH XpoMaTorpadusyiblk — BIKMa
konponyiany. bems(a)mupenmun (CypHiz) emdemy aHBIH KOHIECHTPALMSACHIHBIH
(ar/mM%) xpomaTorpadusIbIK OMAMKTHKTUH asSHTBIHAH KO3 KapaHIbUIBITBl OOHOHYA
scenrengu (cypeTr 9). bens(a)nupeHIuH MaKCHUMAaJIbIK KOHIEHTpauuscel 0,385
MKT/M3 Ty3/1y. AHanu3IeHTeH ra3 - aba apaJaliMachbIHbIH KOJIOMYH 3CKE allyy MEHEH
KapajiraH OHAYPYIUTYK MeITep Y4YyH OeH3(a)IMpeHIUH YEeKTYY ACHIIAJIIETH
pipreityycy (YAbBI ke IIJIB) scenrenmu. MasyT-cyy 5SMyJIbCHSICBIH JKaryyna
Oen3(a)nupeHauH ra3 (azachinaa azaiyycy oearmienau (tadm. 5 u 6).

Hareribkana, buiikekrern KOMMYHAIIBIK XKbUTyyiyk TyiyHayH JKBP - 4/13
xana [ITBM - 30M TuOuHAern eHaypyIITYK MEIITEPUHIE OTYH KaTapbl Ma3yT-Cyy
AMYJIbCHSJIAPBIH Karyy MEHEeH OeH3(a)IupeHANH KOHUEHTpauusicbiH 53 neH 61%
YelrH a3aiTyyra MyMKYHUYYJIYK TY3YJAY *KaHa aHbl MEHEH Oupre, OeH3(a)IMpeHIuH
CYY-KbIUKBUITEK YOWPOCYH/I©® KBIUKbUIAHYy MPOLECCHH MOJEN/06/16 ajbIHraH
KBIMBIHTBIKTAP TAXPhIiOa Ky3yHae TacThikTamabl, 0.a. CyHiz - H20 - O (1:10:1)
CHCTEMaChIHa CYYHYH KaTbIIlIbI KOOOWTOHI® KOHJEHCHPJICHITCH KOMYPTEK (BbIII)
JKaHa aleTWICHJIMH Maiijga OoJylry KyTydareH ok (Tadn. 3). An sMu, eTe a3
emuemzaery anbiH (C;Hp) Hermsrm Oynarbl Karapbl KYWYY 30HAachlHa KUpPOEreH,
TY3[6H TYy3 IIapTTa TaOurblid Typae Oyyra ailjaHraH MYHaW3aTThIH KypaMbIHJIArbl
HOJIMAapPOMATHKAIBIK KOMYPTEKTYY CYyTEKTep OOJIyIl 3CeNTeeT.

Tabnuia 5 -OHaypylITYK MEIITEPAMH MYHO3/16MOJIOpY JKaHa Ma3yT-Cyy AMYJILCHICHIH
’aryyna ra3 (pazacbiHiarsl OeH3(a)MUpeHIMH KOHICHTPAIUSCHIHBIH a3abIIIIbI

OHIYpYIITYK MEIITEp I[1TBM - 30M JIKBP - 4/13

H, M 40 40

D, m 2 2

V, mM%/cek 39,72 2,5

Trx., °C 185 185

T, XKBUI 0,581 -

U, m/c 3,7 3,7
CZ::?{:ZMM 10°, mr/m® 38,5 31,5
M anupen 1078, T/BLT 280,1 24,83

Cé?ﬁiiinupen Y10-5 y MI‘/M3 18 12
My pen 108, T/KBLT 130,72 9,48
C20H12 azaiibimisl, % 53 61
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Tabnuua 6 - ['a3garsl 3pIIHIYY 3aTTapbIH KOHIICHTPALIUSACHIHBIH a3aibIIIIbI

Abara pIprBITBUITaH 3bISHAYY 3aTTap/IbIH
['a371arbl 3bISHAYY KOHIEHTPALUSIAPHI, MI/M°
3aTTap Mem JIKBP -4/13 Memu I[ITBM -30M
mazyt | CMD azaitbImsl, % ma3ytr | CMD | azaiipimsl, %
KYKYpT KbIYKBLITBI 372 352 5,38 341 320 6,15
A30T KBIYKBUIBI 112 47 58,03 108 44 59,26
Kemyprek kpruxsuier | 310 140 54,84 295 125 57,82
Mymnaiizat, CxHy 420 200 52,38 320 150 53,12
blm 55 21 61,19 30 14 53,33
Bens(a)mupen, 10 31,5 12 61,18 38,5 18 53,24

ANBIHTaH SKCHEPUMEHTANIbIK JKbIMBIHTBIKTAPJbIH HETU3UHJE KUYM >KaHa
OpTO KyOaTTyyJIyKTarsl MEITepAeH adara yblKKaH TYTYH Ia3AapblHArbl 3bITHAYY
3aTTapAblH, anapAblH WYMHAE OeH3(a)IUMpEeHAMH, ailjlaHa 4eilpere KeATHUpPreH
3BIIHAYYJYTYHYH KOPOMXYJIYK ©JI4OMAepY 3CENnTenau (JUccepTalMsHbl Kapa).
Hartpribkana, Ma3yT-cyy 3MyJbCHACBIH KaryyAa TYTYH Ta3fapblHAarbl BIIITHIH
KypambIH/Ia KapMairan 6eH3(a)nupenauH emdemy 53 teH 61% azaiinel xaHa Oy
KBIUBIHTBIK pPEaKLUsAra KUpreH ¢asanapAplH OETTUK TUHUIIYY asHTHIHBIH
KOropyJiallbl, Ma3yT-Cyy AMYJIbCUSUIAPBIHBIH TOJIYK KYHYILly MEHEH LIapTTaJI/bl.

KBINBIHTBIKTAP

1. bens(a)mupeH-KpIYKBUITEK, OeH3(a)IHpeH - ¢yy, OeH3(a)IUPEH - CYY - KbIYKBUITEK
cuTeMajapbl OMPWHYM KOy M3WIACHIM JKaHa  ajapiblH  JKBUIYYIYK,
WIDDIIKEKTYYJIYK ~ KaCMeTTEpUHWH  JKaHa  MapaMeTpICpUHUH  ©3TeproHayTy
oenrunenau. Cucremanapiarbl KOMIIOHEHTTEPIWH JKaHa OeyK4deJepayH ras-
CYIOKTYK arbIMJIapbIHBIH ap KaHJail KaTbIITApbIHAATHl >KaHAa TeMIIepaTypaibiK
maanwiepungern  (T=500-2500 K) TeH canmMakTyylyK Kypambl — JKaHa
KOHIIEHTpalysIapbl dcenrtenau. bens(a)mupen TyTyH razaapbiaaars! bimthiH / C(c) /
naiiia 60JIyy TIpOIIECCHHACTH OPTO apPAITBIK 3aT IKSHIUTH TaCTHIKTAJIIBI.

2. bens(a)nmupeHan aHBIKTOOHYH METOMOJIOTHSACHI MINTEIHI YBIKTHI JKaHa al
TOMOHKY Kajgamuap/aH TypAy: TYTYH Ta3dapblHbIH arbIMblH (DUIBTP apKbUTyy
OTKOPYY MEHEH BIIITHIH YATYCYH ayy, GWIBTPIETH YIATYHY BICHIK alleTOHUTPHUIIIE
APUTYY, OeH3(a)MUPEHIN SKCTPAKIMIIOO KaHa spurMmenern CpoHiz KapMabIbiH
CHCKTPAIIBIK-(PIIyOPECIIEHTTHK ~ KaHa  KOTOPKY  OachIMAarkl — Ta3-CyFOKTYK
XpoMaTorpausuIbIK armapaTTapAbiH jKapaMbl MEHEH CaH/IbIK aHBIKTAJIJIBL.

3. T'ereporenmuk Taraan OeH3(a)MUPEH-CYY-KbIUKbIITEK cUcTeMachiHbIH / CooHip-
H,0-0, (1:10:1) / axbIpooCyH (HU3MKAIBIK-XUMHUSUTBIK MOJIEIIO0]10, CHCTeMasa
KOHJICHCUPJICHICH KOMYPTEKTHH (bITHIH, Z=0) jkaHa alleTHICH/VMH Taiia 601001ry
AHBIKTAJ/IbI, Oalllkaya ailTKaHja, cyyTek MeHeH kemyprekTuH (H/C) KaTbIIbIHBIH
JKOropyJaibl, ra3 ¢a3acblHAa BITHIH Maiaa 00Jyy WHTEHCUBAYYJIYTYH aszaitar
»kaHa OeH3(a)MUPEeHIMH KOHIICHTPAIUSIChIH TOMOHIOTOT.
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4. BUIIKEKTeTH KOMMYHAIIBIK KbUTyynyK TyhuyHayH JKBP- 4/13 sxana IITBM -
30M TUOMHIErM KUYM *aHa OpTO KyOaTTyyJyKTarbl ©HAYPYIUTYK MEIITEpUH/IE
Ma3yT-Cyy  OSMYJIbCHSICBIH  KOJZIOHYY  JKaHa  JKaryyHyH  NPUHIMIIHAAIJIBIK
TEXHOJIOTHSUIBIK CXEMAachl MIITEIMIT YbIKTBL. Ma3yT-Cyy SMYJIbCHACHIH JKaryyna
TYTYH Ta3JapblHAarsl bIIUTHIH KypamMblHAAa KapMalirad OeH3(a)IupeHIuH edeMy 53
TeH 61% a3zaiinpl. AJBIHTaH HAThIKa peakuusra KupreH (asamapaplH OETTHK
TUMMIITYY asHTBIHBIH YOHOWYILy, Ma3yT-Cyy SMYJIbCHsI TaMubLIapbIHbIH a0ajarbl
KBIUKBUITEKTE TOJYK KYHYIITY MEHEH LIapTTalIbl.

5. IKBP- 4/13 sxana I[ITBM - 30M THOMHAETH KMYH KaHA OPTO KyOaTTyyJIyKTarsl
OHIIYPYIITYK MEIITEePIIeH YbIKKaH 3bItHAYYy 3artapabiH (SO, NO,, CO, CyHy),
alapAblH MUWHE, TYTYH ra3fapbiHaarkl OcH3(a)IUpPEeHJIUH OTYOMYH a3alTyy HII
YyapaJiapblH/arsl ailllaHa Yelpere KEeITUPWITEeH 3KOJOTHSUIBIK KOPOMIKY ICENTENIH.

JUCCEPTAIMA BOIOHYA )KAPBIKKA UbIKKAH
MAKAJIAJIAPABIH TU3MECH

1. KemenoB, K.A. Wsyuenue cucrempr C-H;O-O, mnpu pa3nuyHbix
COOTHOIIICHMSIX BOJIbI C IEJIbI0 CHIKEHUS KOHIICHTPAIMKM CaXXH B Ta30BOM (haze
[Texct] / K.A. Kemenog, JI.A. CambaeBa, 3.K. MaitmekoB // 3Bectus By3o0B. -
bumkek, 2013. -Ne 1. - C. 79-82.
2. KemesioB, K.A. BnusiHue BOABI B BOAOTOIUIMBHOW 3MYJIbCUUA HA TIPOIECCHI
oOpazoBanus OcH3(a)mmperna B Tra3zoBod ¢aze [Tekcr] / K.A. Kemenos,
M.b. Monno6aes, X.b. WzakoB, 3.K. MaiimekoB // M3Bectns KITY
uM. 1. Pa33akoBa. - bumkek, 2013. - Ne28. - C. 359 - 362.
3. KemenoB, K.A. Okwucienue OeH3(a)iMpeHa B cpele Kuciaopoia H
sHEpreTudeckue mapamerpel  mpomecca [Tekcr] / 3.K.  MaiiMmekos,
J.A. CambacBa, K.A. KemenoB, M.b. Monno6aes //Bectauk KI'YCTA. -
bumikexk, 2013. - Bem.3(41). - C.129 - 133.
4. KemesioB, K.A. Oxucnenre 0eH3oJia B cpelie BOJa - KUCIOPOJ U CHIKCHUE
KOHIICHTpAIUHU yIJIeB010p0o0B HedTH B razoBoi ¢aze [Tekcr] / 3.K. Maiimekos,
J.A. CambaeBa, K.A. Kemenos, M.b. Monno6aes // Bectiuk KHAY. - bumikek,
2013. - Ne2. - C.229-230.
5. KemeaoB, K.A. Oxucnenne OcH3(a)mupeHa B KHCIOPOIHON Cpele C IEIbIO
JUMUTUPOBAHUS BIUSHUS JTUOKCUJA YIIIEpoIa Ha u3MeHeHue kiaumarta [Tekcr] /
3.K. Maiimekos, JI.A. CambaeBa, K.A. Kemenos // Bectauk KPCY. - bumikek,
2015. - T. 15. - Nel. - C. 154 - 157.
6. Kemelov, K.A. Physico-chemical basis of thermal destruction of
benz(a)pyrene and reducing their concentration in gas phase [Tekcr] /
K. Kemelov, Z. Maymekov, D. Sambaeva // Waset’ (World Academy of Science,
Engineering and Technology). - Berlin, 2015. - P. 753 - 757.
7. KemeJ10B, K.A. JKOJIOTHYECKHE poOJIeMbI JICTOKCHUKAIIUHA
XJIOPOPTaHUUYECKUX TOKCHYHBIX BemectB [Tekct] / 3.K. Maiimekos,
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J.A. CambaeBa, M.b. Momnmo6aeB, JK.b. M3ako, K.A. Kemenos // Mexx.
HayuyHo-mipak. koH(. III Urkumbayev readings. - Tapas, 2015. - C. 29 - 33.

8. KemenoB, K.A. Bimsaue Boabl B BOAOTOIUIMBHBIX 3MYJIBCHSAX Ha IIPOIIECCHI
CHIDKEHMSI KOHIIEHTparuu caxu B Tra3oBod (aze [Texcr] / K.A. Kemenos,
M.b. Monno6aes, JI.A. CambaeBa, 3.K. MaiimekoB // IIpoGiemMbl pernoHaabHON
skoJioruu. - Mockaa, 2016. - Ne4., - C. 30 - 36.

9. Kemeu10B, K.A. [Tpon3BOACTBEHHO-X035IMCTBEHHAS JICSITEJIbHOCTh
KOMMYHAJIBHOTO  Tpennpusitus  «bHIKekTernnosHepro» W OTHEThHBIC
BO3/IyXOOXpPaHHbIE MEPONPUATUA B KOTJIOarperarax CcpeaHed u Maloi
momHocTu. [Tekcr] / JI.A. CambaeBa, 3.K. MaiimexoB, K.A. Kemenos,
M.B. Monno6aes, X.b. U3zakoB, A.M. MaparbekoBa // Hayuno-obp. >xypHai
Wnxenep. - bumkek, 2017. - Nel5 - C. 63 - 69.

10. KemeJioB, K.A. JecTpykuus 0TpabOTaHHOTO COBTOJIA B
NIEKTpOoTpaHchopMaTopax Ha OCHOBE HMCIOJB30BAaHUS CMECH OKCHJIa MarHus-
BOJBI- KHCJIOpoja Mpu Bbicokux Temmeparypax [Tekcr] / 3.K. Maiimekos,
JI.A. CambaeBa, X.b. MsakoB, K.A. KemenoB M.b. Mongobaes,
A.M. MaparGekoBa // Hayuno-o6p. xypHan Unxenep. - bumkek, 2017. - Nel5. -
C. 58 - 63.

11. Kemelov, K.A. Physical and Chemical Modeling of Toxic Electrical
Insulating Liquids Decomposition and Reduction of Chlorine-Containing
Substances Concentration in the Gas-Phase [Tekcr] / Z. Maymekov,
D. Sambaeva, J. lzakov, M. Moldobayev, K. Kemelov // The Eurasian
Agriculture and Natural Sciences Congress. - Bishkek, 2017. - P. 134-139.

12. KemenoB, K.A. Jlectpykmuss oTpaOOTaHHBIX 3JIEKTPOU3OJISAIIMOHHBIX
KUJKOCTEH TpaHCPopMaTOpOB B Cpeie: OKCHUJ MarHuid — BoOJa - KHUCIOPOJ
[Tekct] / 3.K. MatimekoB, JI.A. CambaeBa, ¥Y.3. MaiimekoB, JX.b. M3akos,
K.A. KemennoB M.b. Monno6aeB // [IpoGiembl peruoHaabHON IKOJIOTHUH. -
Mocksa, 2017. - Ne4. - C. 88 - 95.

INAPTTYY BEJII'UJIEP

I[TAK - [ONMUMKIAMK apOMaTHKalblK KeMYPTEKTYyy cyyrtekrep;, bII -
oens(a)mupen; [IKBP - axu 6apabdannyy cyy biceityyuy menr; [ITBM - ras - mazyr
MEHEH NIITeevy cyy bIchITyyuy Memr; YJIK - 4ekTyy JeHIr3314eru KOHIEHTPaLus;
YJIbI - wektyy nenraanaeru biproityy; KBCX - sxoropky OackiMaarbl CyIOKTYK
xpomarorpaduscer; C - )KyMyIIdy KOHIEHTpauus, Kr/m>; C* - TeH caaMakTyyiIyK
KoHIeHTpanus, Kr/M°; Cp - OMpAUK KBUIYYIyK ChIABIMAYyyK, KJDx/(kr-K); 1 -
sHTaNbIUs, KJK/Kr; Lt - XKbpUTyyJlyK ©TKepyMayyJayk koddpuuuentu, Bt/(m-K);
Mu - auHaMUKaJIBIK WINMKEKTYYAYK, I[la-c; Pr - Ilpanatnnbia casel; S -
sutponus, kJx/(kr-K); U - nuku sHeprus, kJ[x/kr; V - OUpAUK Kesiem, MY/KT; Z -
KOHJICHCUpJIEHIeH (a3aHblH Maccanbik yaymy; T - remnepatypa, K (ke °C ); H -
MOpIyH Owuitnkturu, mM; D - mopayn muamerpu, M; Ti; - MOpPAYH HYMHJIETH
rasaeia Temreparypackl, K (ke °C ); V; - ra3apld KOJIOMIYK CapITabIIIbl, MY/CEK;
U, - ra3[ipIH bUIIAMABITHL, M/C; Y - 9KOJIOTUSIIBIK KOPOMIKY, COM/KBLI.
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KemenoB Ky0ar AMaHTypOBHYTHH
«Ma3yT-Ccyy 3MyIbCHACHIHAATBl CYyHYH OeH3(a)mupeHAauH ra3 (as3acblHaa IMmaimga
0oJyy JkaHa azailyy mnporieccuae 00oaroHn taacupu» temana 25.00.36 - reoskonorus
aIUCTUTH OOIOHYA TEXHUKA WIMMICPUHUH KaHIUJATHl WIMMHI Japa)kachlH ayyra
TaJIalTaHbII Ka3blITaH AUCCEPTAIUACHIHBIH

KOPYTYHAYCY

Herusru ce3nep: mojaenb, cuctema, OeH3(a)IUpPEH, Cyy, KbIUKBUITEK, Ma3yT,
AMYJIBCHS, TIporiece, dasza, aHAIN3

N3nianee o0bexkTHCH: OcH3(a)UpEeH - KBIUKBUITEK, OCH3(a)IIUpEeH - CYY,
OeH3(a)IUpeH - Cyy - KbIYKBUITEK, Ma3yT-Cyy cUCTeMasaphbl.

N3unneenyn MmaHbI3bl. beH3(a)upeHAMH  aXBIPOOCY, CHCTEMajap.IbIH
TEPMOJIMHAMUKANIBIK >KaHa JHEPreTUKANBIK MYHO37AeMenepy; OeH3(a)IupeHanH
CHEKTPAaJAbIK-(IyOPECHEHTTHK, CYIOKTYK XPOMAaTOTrpa(UsUIbIK aHATU3AEpU; MazyT-
Cyy TECKEpH OHMYJbCHUICHIHBIH KBIYKBUIIAHBIIIBI, TMPOIECCTUH TEXHOJIOTUSIIBIK
CXEMachl KaHa 3BISHIYY 3aTTapJbIH KEJITUPTCH IKOJOTUSIBIK KOPOMKYCYH ICENTOO
’KaHa aHbl a3aUTyy KOJIJIOPY.

Nmrun makcarbl: TyTyH rassiHgarsl OeH3(a)MUpEeHANH KOHIICHTPAIUSCHIH
JAKBP - 4/13 xana [ITBM - 30M tuOuHgeru eHAYpPYIITYK MEUITEPAE Ma3yT-Cyy
OMYJIBCHSCHIH JasApI00 KaHA )Karyy MEHEH au3anTyy.

N3unneeHyH bIKMasiapbl KaHa Ka0ayyJaap: SHTPOIUSHBIH MaKCHUMAaJJIbIK
abanplHIAa TETEepPOreHAuK OeH3(a)MupeH - Cyy - KBIYKBUITEK CHCTEMaChIHBIH
QXBIPOOCYH (PU3HKA-XUMUSUIIBIK MOJEIACIITUPYY, O€H3(2)IUPEHIUH CHEKTPAIIBIK -
(GIYyOpEeceHTTUK, CYIOKTYK XpoMaTorpadusiibIK  aHAJIWU3AEpPH; CHUCTEMaJarsl
KOMITOHEHT >kKaHa OeJIYKUeNepAyH TEeH CaJIMaKTyylIyK KypaMmblH KaHa allapAblH
KOHLEHTPAIMSUIBIK ~ TapajibllIbIH  3CENTee, MEHITEeH  YbIKKaH  TYTYHAOry
OeH3(a)mupeHauH eI4eMYH ra3 (aszacblHAa a3alTyy HII yapajapbl, SKOJIOTHUSIIBIK
KOpoMkyHY Oaanoo. JKaOmyymap: xpomatorpadtap Agilent 7890 (GC); Agilent
1200(HPLC), «Waters 2690 Separations Module», cnekrpometp «Fluromax-4».

AJIBIHTaH KBIBIHTBIKTAP KaHA AJapAbIH KaHbLIbIKTapbl. bens(a)nupen -
CYY - KBIUKBIITEK CUCTEMAChl TEMIIEPATypaHbIH , arbIMAAPBIH ap KbIJI MAaaHUCHUHIE
’KaHa KaTHAIbIHAA U3WIJIEHIU. ['a3/1arel KOMYpPTEK, CYyTeK, KbIYKbUITEKTH KapMara
KOMITOHEHTTEP/IMH JKaHa 0eJyKueJeplyH KOHIIEHTPALUUSIIBIK Tapajblllibl TaObLIIbL.
Kuum sxana opTo KyOaTTyyayKTarsl MEIITe Ma3yT-Cyy SMYJIbCUSCHIH JKaryyaa rnaijaa
OonToH BIMTarsl O€H3(a)IUPEHAWMH ©JlYeMY JJIYY TaWbI3[IaH aIlbIK  a3aiIbl.
[IpoliecCcTUH TEXHOJOTUANBIK CXEeMachl TY3YJaay. TYTYHIery 3bISHAYY 3aTTapAblH
elyeMyH Ta3 (aszacblHaa a3alTyyJaarbl KOPOMMKYHYH UOHAYTY SKOJOTHSIIBIK
OaanaHbl.

Koaponyy cynywrrapel. bens(a)mupeH - cyy - KbIUKBUITEK CHCTEMACHIHBIH
T€ODKOJIOTUSIIBIK,  XUMHUSJIBIK,  (DU3UKAIBIK-XUMUSJIBIK,  TEPMOJAMHAMUKAIIBIK
JKBINBIHTBIKTAPBI KaHa Oens(a)nupenau SKCIEPUMEHTAIIBIK AHBIKTOO
METO/I0JIOTUSICHI T€0IKOJIOTHSI OMITMM OarbIThIHIA KOJITOHYJTYITY BIKTHIMAJ.

Koanonyy weiipecy. Ma3syr-cyy O5MyJbCHUSCBIH alyy JKaHa KaryyHyH
TEXHOJIOTUSJIBIK CXEMachl OHIAYPYIUTYK MEIITEpAE 3bISSHAYY 3aTTaplblH ©I4OMYH
azalTyyaa KepeKTyy.



PE3IOME
kaHaunatckon auccepranus KemenoBa KybGata AmanTtypoBuya «BiusHue BOIBI B
BOJIOMa3yTHBIX AMYJIbCUSX Ha MPOIECChl 00pa30BaHUs U CHIDKEHUS O¢H3(a)mupeHa B
razoBoil ¢aze» Ha COMCKaHWE YUYEHOW CTENEeHW KaHIuJaTa TeXHUYECKUX HayK II0
creunanbHocTh 25.00.36 - reoskosiorusi.

KiroueBble cioBa: MoJenb, cucreMa, OeH3(a)upeH, Boja, KUCIOPOI, Ma3yT,
IMYJIBCHSL, TIpoLiecc, (asza, aHaau3

OO0beKT HcciIe0BaHMs: CUCTEMbl OeH3(a)TUpEeH - KUCIOopo, OeH3(a)mupeH -
BOJa, OeH3(a)IupeH - BoAa - KUCIOPO, Ma3yT - BOJA.

IIpeamer ucciaenoBanusi: AeCTpyKIus OeH3(a)MUpeHa; TEPMOIUHAMUIECKUE U
JHEPTreTUYECKUE UX XaPAKTEPUCTUKH CUCTEMBI;, CTIEKTPAIbHBIC - ()IIyOPECIIEHTHBIE U
KUJKOCTHBIE - XpoMarorpaduueckue aHajau3bl OeH3(a)lupeHa; OKHCIICHHE
BOJIOMa3yTHON SMYJbCUHU, TEXHOJOTMYECKAsh cXeMa I[polecca, HKOJIOTUYecKas
OIICHKA BEJIMYMHBI yIepOa 3arps3HSIONIMX BEIIECTB HA OKPYXKAIOUIYIO CPEAy U MyTH
€€ CHIDKCHHS.

Henab ucciaenoBaHMs: CHUKEHUE KOHLIEHTpanuuu OeH3(a)IMpeHa B JbIMOBBIX
razax TIyTeM T[PUTOTOBJICHUS ¥ CKWUTaHUS BOJOMA3yTHBIX OMYJIbCHUH B
koTioarperatax tumna JIKBP - 4/13 xana [ITBM - 30M.

MeTtoanbl HCCJIeI0BAHUA u annaparypa: (bU3UKO-XUMHUYECKOE
MOJIEIUPOBAHKUE JECTPYKIMH reTeporeHHoi cuctemsl: CypoHiz - HO - Oz mpm
MaKCUMyM€ OHTpPOIMHU; CIHEKTpajdbHble -  (IIYyOpECIEHTHbIE, >KUIKOCTHBIC-

xpoMartorpaduyeckue aHaiau3bl OeH3(a)llMpeHa; pacueT PaBHOBECHBIX COCTABOB U
pacrmpeneneHrue KOHIEHTpAIMii KOMITIOHEHTOB M YacTHIl B Ta30BOM (a3e; CHIKEHUE
KOHIIEHTpaIuii 0eH3(a)MupeHa B CaXEBBIX YaCTUIIAX JIBIMOBBIX Ta30B KOTEIHHOU U
9KOJIOTHYECKasl OIlEHKa BEJIMYUHBI yiiepOa 3arps3HSIONINX BEIIeCTB. AIMapaTypa:
xpomarorpadsr Agilent 7890 (GC); Agilent 1200(HPLC), «Waters 2690 Separations
Moduley, pryopecuentnsiii ciektpometp «Fluromax-4».

Ilosyyennsbie pe3ybTaThl H UX HOBM3HA. V3ydena cucrema Oens(a)mupeH -
BOJA - KUCJOPOJ MPHU Pa3INYHbIX 3HAYEHUSIX TEMIIEPAaTypbl U COOTHOUIEHUSIX ra30-
KUJIKOCTHBIX MOTOKOB. Y CTAaHOBJICHO KOHIICHTPAIIMOHHOE PACTIPECIICHUE YIIIEepPOI,
BOJOPOJI M KHCIOPOICOJEPKAIIUX KOMIIOHEHTOB, M 4YacTUll B ra3oBoi ¢asze. B
IIPOLIECCE CHKUTaHM BOJOMA3YyTHBIX dMYJIBCUM B KOTJIOarperarax MaJlod U CpeaHeu
MOIITHOCTH KOHIIeHTpalus OeH3(a)nupeHa B ra30Boil (aze cHU3WIACH Oojiee yeM Ha
50%. Pa3paborana TexHOJOTHYECKas cXema IMpoIecca CKUTAHUS BOJAOMAa3yTHBIX
amynbcuid. OcylIecTBI€Ha JKOJOTMYecKas OLEeHKa BenuuuHsl yuiepba (V)
3arpsi3HSIONIMX BELECTB JbIMOBBIX T'a30B B ra30BOH ¢ase.

PexoMeHaanum 1o MCHOJbL30BAHMIO. ['€0dKOJNIOTHYECKHE, XHUMHYECKHE,
($U3UKO-XUMUYECKHE, TEPMOJUHAMUYECKHE MNapaMeTpbl CUCTEMbl OeH3(a)IupeH —
BOJIa-KUCJIOPOJ U METOAOJIOTHS IKCIEPUMEHTAIBHOTO Ompe/eseHus: OeH3(a)nupeHa
MOTYT OBITh UCIIOJIb30BaHbI B CIIEUATBHBIX KypcaX r€03KOJIOTUH.

O0sacTh mnpumeHeHusi. TexXHONOTWYECKas CXeMa [0 MPUTOTOBICHUIO U
C)KMTaHUIO BOJIOMAa3yTHOM 3MYJIbCHHM B MPOMBIIUIEHHBIX KOTJIOArperaTax MOJIe3HbI
NIPY CHIDKEHUHU KOHIIEHTPAIINH 3arpA3HSIONINX BEIIECTB B OKPYXKAIOLIEH cpee.



RESUME
of the dissertation of Kemelov Kubat on the theme «Effect of water in water - fuel
emulsion on formation and reduction processes of benz(a)pyrene in gas phase»
presented for the candidate of technical science degree on speciality 25.00.36 —
geoecology

Keywords: model, system, benz(a)pyrene, water, oxygen, fuel oil, emulsion,
process, phase, analysis

Object of study: systems benz(a)pyrene-oxygen, benz(a)pyrene-water,
benz(a)pyrene - water - oxygen, fuel oil-water.

The subject of research: destruction of benz(a)pyrene; thermodynamic and
energy characteristics of the system; spectral - fluorescent and liquid -
chromatographic analyzes of benz(a)pyrene; oxidation of water-oil emulsion, process
flow diagram, environmental assessment of the magnitude of damage to pollutants on
the environment and ways of reduction.

Objective of the study: reducing the concentration of benzo(a)pyrene in flue
gases by preparing and burning water-oil emulsions in boilers of DKVR-4/13 and
PTVM - 30M types.

Research methods and equipment: physico-chemical modeling of the
destruction a heterogeneous system: CyHi2 - H,O - O, at maximum of entropy;
spectral - fluorescent, liquid chromatographic analyzes of benzo-(a)-pyrene; the
calculation of equilibrium compositions and the distribution of the concentrations of
components and particles in the gas phase; reduction of benz(a)pyrene concentrations
in the soot particles of the flue gases of the boiler units and the environmental
assessment of the amount of damage to pollutants. Equipment: Agilent 7890
chromatographs (GC); Agilent 1200 (HPLC), «Waters 2690 Separations Module,
fluorescence spectrometer «Fluromax-4».

The results and their novelty. The system of benz-(a)-pyrene - water - oxygen
was studied at various temperatures and ratios of gas-liquid flows. The concentration
distribution of carbon, hydrogen and oxygen-containing components and particles in
the gas phase has been established. In the process of burning water-oil emulsions in
low and medium power boiler units, the concentration of benz (a) pyrene in the gas
phase decreased by more than 50%. A flow chart of the process of burning water-oil
emulsions has been developed. An environmental assessment of the magnitude of
damage to flue gas pollutants has been carried out.

Recommendations for wuse. Geoecological, chemical, physicochemical,
thermodynamic parameters of the benz (a) pyrene - water - oxygen system, the
methodology for the experimental determination of benzo (a) pyrene can be used in
special courses on geoecology.

Application area. Technological scheme for the preparation and combustion of
the water-oil emulsion in industrial boiler units is beneficial for reducing the

concentrations of pollutants in the environment.





