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Oonumu u3 Haubonee 8ax3CHLIX NOAYNPOOYKINO8 HepmexumuuecKoll nPOMbluiieHHOCHU
Aenawmea ymuien u nponuieH. OCHOBHLIM CHOCOOOM ROTIYUEHUA IMUX NPOOYKMOB AGNACHICA
RUPOIU3 Y271€6000POOHO20 CHIPbA. AKMUBAUUA CHIPLA, OCHOCAHHAA HA AGNEHUU KAGUMAWUU, MO-
JHcem cnocodocmeosams UHMEHCUDUKAUUU MEXHOI02UUeCKO20 NPOUecca NOYYEeHUA IMUICHA U
nponunena. llenvio dannoit padbomot A61410CH UCC1E006AHUE GAUAHUA NPEOCAPUMETLHOI AKMU-
eayuu GeH3UHO060U (hpaKyuu Hehmu Ha 8bIX00 2a3a NUPOSIU3ZA U COOEPHCAHUE 8 HEM HUUIUX OJle-
unos. Akmusauuro colpba peanu3o6vléaU 8 20MO2EHU3AMOPE 8bICOK020 OasneHus mapku /lo-
Hop-2. ITuponu3s y2neeo00poooe nposoounu ¢ ycmanogke npomounozo muna. B xooe uccneoosa-
HUil, Memooom 2az0-adcopOUUOHHOU Xpomamozpaguu, onpedeninca y2ineeo000pPoOHblil cOCnas
2a3a NUPOIU3A, XAPAKMEPUCMUKU CHIPbA U HCUOKUX HPOOYKMO8 nuponusa (¢ppaxyuonnulii co-
cmae, nJ1IOMHOCMb, nOKazamens npeaomaenus). Ilposedennvie uccnedosanus nokasanu, umo npu
nupou3ze UCXOOHOU U AKMUBUPOBAHHOU OEeH3UHO60I (hpaKyuu noevluieHue memnepamypsl u
épemenu KOHMAaKma COnPosodcoanocs yeeaiudeHuem eblxood 2a3a. Ycmanoeneno, Yumo npu npo-
6e0eHUU RUPOIU3A UCXOOHO20 U AKIMUBGUPOBAHHO20 CbIPbA NpU épemeHu Konmakma 0,5 ¢ u mem-
nepamype 600 °C paznuuue 6 svixoode 2aza cocmaensnno 1%o06., npu mom ryce epemeHu Konmaxkma,
Ho npu memnepamype 800 °C paznuuue 6 gvixoode 2aza o6v110 6%00. (50%00. y ucxoonozo colpvs u
56%o00. y akmueupoeannozo). Cnedyem ommemumsp, 4mo aKmugayus colpbs CHOCOOCHEyem yae-
auYeHuro vixooa 2aza nupoauza. OOHAKO paziuyus 6 ebIX00ax 2a3a y UCXO00H020 U AKMUBUPO-
8AHHO20 CHIPbA 603PACMAION C POCHIOM HMEMNEPAMYPbL RPOUECCA U 8PEMEHU RPEObIGAHUS CbIPbA
6 peaxkyuonnoii 30ne. Haumenvuiue paznuuus ommeuanucsy npu memnepamype 600 °C u naumeno-
uiem epemenu npedvleanus colpva 6 peaxuuonnoii 3oue (0,5 c), nauoonvuiue npu 800 °C u epemenu
2,5 c. AKmueauus colpbss OMpaxzcaemcs He MmoJIbKo HA 8bIX00€ 24306 NUPOINU3A, HO U HA UX cocmase.
B cazax 3nauumenvno ysenuuunoce cooeprycanue Huzuiux onegunos. Kax u ¢ ciyuae c epixooom
2a3a, noevluieHUe memnepanypsl npoyecca y8eauunueano Ihgexm axmusayuu coipva. Hzmenenue
8pemeHU KOHIMAKMA 8 CHOPOHY €20 NOBblLUEHUs CHOCOOCIE08AI0 CHUNCCHUIO HADII00aeM020 I¢h-
¢hexma. Hanpumep, 6 cocmase 2a3a nupoau3a, noJIy4eHH020 Pu epemenu Konmaxkma 2,5 ¢ u mem-
nepamype 800 °C, konyenmpayua 3muiena u nponunena cHusuIach 00 ~6% u ~1% coomeem-
CMeeHHo. Yeenuuenue co0epicanusa Oymenos 6 2a3ax nupoau3a nocjie AKMUSayuu colpbs 0bl10 He-
3HAUUmMenbHO U He npesviutano 2%. Akmueayua colpba OKa3vieaem GaUAHUE U HA UZMEHEHUE 6bl-
X00a HcuOKux npodykmoe nuponusa. Ux konuuecmeo cruudzcaemces. Bauanua akmueayuu coipos
Ha 6b1X00 NPOOYKMOE yniomHueHuA He ycmanoeneHo. IIpedcmaesnennvie ¢ papome pezynvmanol uc-
C1e008aAHUTI NOOMEEPIHCOAIOM BbICKAZAHHOE AGMOPAMU U PAOOM UCCTed08amelell RPeOno0icenue
00 akxmueayuu 6 MOJIEKYAX Y2/1€6000P0008 Cé:A3ell y2/1eP00—y2iepoo nPpu RPOMeKAHUU KAGUM AU,
dmo 6 couemanuu ¢ ROCIEOYIOUIUM MEPMULECKUM 8030€liCHeUeM HA AKMUBUPOBAHHOE Chipbe 0)-
oem cnocooCmeo6ams NPOMEKAHUI0 XUMUYECKUX NPOUECCO8, YO 8 NPUI0ICEHU K NPOYECCY NU-
Pponuza dyoem ompax;camoca Ha NOBLIUIEHUU 8bIX00A 2A3000PA3HBLIX NPOOYKMO8 NPOUecca co 3Ha-
YUMETbHBIM PEETUYEHUEM 8 HUX COOEPHCAHUA HUWMUX onedunos (Amunena, nponunena). IlIpume-
Henue 0aHH020 NO0X00A 6 NPOMBIUIEHHOCHU 011 NOO20MOGKU CHIPbA K RUPOIU3Y NO3601UM NO-
8bICUMb MOUWIHOCb CYULECH BYIOUUX NPOU3EOOCH8 HUZULUX 0J1ehUHO8.

KuroueBble ci10Ba: KaBUTaLlMOHHAS aKTHBALUs OCH3MHOBOW (hpaKkuy, HUPOIIN3, Ta3 MUPOJIN3a, KUIKHIE
POy THI IUPOJIU3a
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Ethylene and propylene are among the most important intermediates in the petrochemical
industry. The main way to obtain these products is the pyrolysis of hydrocarbon feedstock. This
activation, based on the phenomenon of cavitation, can contribute to the intensification of the tech-
nological process for the production of ethylene and propylene. The purpose of this work was to
study the effect of pre-activation of the gasoline fraction of oil on the yield of lower olefins during
pyrolysis. Raw materials were activated in a Donor-2 high-pressure homogenizer. The pyrolysis of
hydrocarbons was carried out in a flow-type installation. In the course of research, by the method
of gas-adsorption chromatography, the hydrocarbon composition of the pyrolysis gas, the charac-
teristics of raw materials and liquid pyrolysis products (fractional composition, density, refractive
index) were determined. The conducted studies showed that during the pyrolysis of the initial and
activated gasoline fraction, an increase in temperature and contact time was accompanied by an
increase in gas yield. It has been established that during the pyrolysis of the initial and activated
raw materials with a residence time of 0.5 s and a temperature of 600 °C, the difference in gas
output was 1%vol., at the same contact time. But at a temperature of 800 °C, the difference in gas
output was 6%vol. (50% vol. for the feedstock and 56%vol. for the activated one). It should be noted
that the activation of raw materials contributes to an increase in the yield of pyrolysis gas. However,
the differences in the gas yields of the initial and activated raw materials increase with an increase
in the process temperature and the residence time of the raw material in the reaction zone. The
smallest differences were noted at a temperature of 600 °C and the shortest residence time of the
raw material in the reaction zone (0.5 s), the largest at 800 °C and a time of 2.5 s. The activation of
raw materials is reflected not only in the output of pyrolysis gases, but also in their composition.
The content of lower olefins in gases increased significantly. As in the case of gas release, increas-
ing the process temperature increased the effect of feed activation. Changing the residence time in
the direction of its increase contributed to the decrease in the observed effect. For example, in the
composition of the pyrolysis gas obtained with a residence time of 2.5 s and a temperature of 800 °C,
the concentration of ethylene and propylene decreased to ~ 6% and ~ 1%, respectively. The increase
in the content of butenes in the pyrolysis gases after the activation of the raw material was insig-
nificant and did not exceed 2%. Activation of raw materials also affects the change in the yield of
liquid pyrolysis products. Their number is decreasing. The effect of raw material activation on the
yield of compaction products has not been established. The research results presented in this paper
confirm the assumption made by the authors and a number of researchers about the activation of
carbon—carbon bonds in hydrocarbon molecules during cavitation. This, in combination with the
subsequent thermal effect on the activated raw material, will contribute to the occurrence of chem-
ical processes, which, when applied to the pyrolysis process, will be reflected in an increase in the
yield of gaseous products of the process with a significant increase in the content of lower olefins
(ethylene, propylene). The application of this approach in industry for the preparation of raw ma-
terials for pyrolysis will increase the capacity of existing production of lower olefins.
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BBEJEHHUE

B xumuueckoil MpOMBIIUIEHHOCTH OJHHUM U3
HanboJiee BOCTpeOOBAHHBIX MOHOMEPOB SIBIISICTCS ITH-
neH. Ha ero ocHOBe MpOU3BOASATCS OTMITUIICH, OKHCH
STHIIEHa, BUHIWIXJIOpH. VIMeHHO 110 0ObeMaM TTpoun3-
BOJICTBA ATHUJIEHA CYAAT O MOJEIH Pa3BUTHUS 3KOHO-
MUKH — CBIPHEBOH, MJIH C BBICOKOW JOOAaBICHHOH CTO-
UMOCThI0. Ha ceromHsAmHuil 1eHb MUPOBOE MPOU3BO-
CTBO JTWJICHA OIleHWBaeTcs Ha ypoHe 150 MiH. T/T.
Jdpyrum, He MeHee BayKHBIM TOIYIIPOYKTOM SIBIISICTCS
MPOMWICH, 00BEM IMPOM3BOJCTBA KOTOPOTO OIICHH-
BatoT B 70-80 MJIH. T/T., IPU DTOM CpEIHETOAOBEIE
TEMITBI POCTa CIIPOCca Ha 3TH HU3MIKE 0JIe()UHBI OIICHU-
BaroT B 4-5% [1, 2].

[Ipon3BoACTBO 3THIIEHA U TIPOTIMJICHA OA3HPY-
eTcs Ha THpoiHu3e OEH3WHOBBIX (pakuuii HedTw,
JTaHa, MPONaH-OyTaHOBOW CMECH, CYyXOro OTOCH3H-
HeHHOro Taza [2-5]. IIpupocT MHUPOBBIX MOITHOCTEH
MO0 TIPOM3BOJICTBY ITHJICHA W MPOIWICHA COCTABIISET
2-3% B TOA. YUNTHIBas, YTO YBEJIWYCHHE CIpOCa Ha
HU3IINE OJe(QUHBI IMPEBHIIIACT MPUPOCT BBOIUMBIX
MOIITHOCTEH U YUHUTHIBAsSI, YTO JIOJIS IIPOTYKTOB Ta3ore-
pepabaThiBarollieii OTpaciii B ChIpbeBOW 0asze IMpo-
mecca mupoausa coctaBisier yxe 48% [1], sicHo, uTo
SKCTEHCHBHBIN MyTh HapallMBaHUS MOIIHOCTEH MpPo-
W3BOJICTBA ATHJICHA W MpPOMUICHA OeCrepCIeKTUBEH.
Hy»HBI HOBBIE, aTbTEPHATUBHBIC PEIICHUS.

[IpumepoM Takoro pemieHuss MOXKET OBITh
MpeIBapUTEIbHAS] AaKTUBAIIHUS KUKOTO YTIIEBOIOPO/I-
HOTO ChIpbA [6-9]. B xauecTBe Takoil akTUBaLUUA MO-
JKET BBICTYIHUTH SIBJICHHE KaBUTAIIUW, BOHHUKIIIEE B pe-
3yJlbTaTe aKyCTUYECKHX, YIbTPAa3BYKOBBIX, TUIAPOIU-
HaMUYECKHX U JIp. BOJHOBBIX Bo3aeicTBuil. Tak, B pa-
oore [ 10] BEICKa3bIBACTCS MPEANONIOKECHUE 00 aKTHBA-
IUU CBS3€H YIJIepoN-yIiIepo] NpHU THAPOAKYyCTHYE-
CKOM Bo3JieiicTBUY Ha He(Thb. [Ipu mocienyromemM tep-
MHUYECKOM BO3JICHCTBUU Takue aKTUBUPOBAHHBIC
CBSI3W Pa3pylIAIOTCs ¢ 00pa30BaHUEM YTIIEBOJOPOIOB
MEHBIIIEeH MOJIEKYJISIPHOM Macchl. AHAJIOTHYHBIE MTPe/I-
MOJIO’KEHUS BBICKA3bIBAIM U aBTOPHI pabdot [11, 12],

* ABTOpBI OnarogapHsl 4.0.H., ipo¢. BopoOreBy Ceprero
VIBaHOBHUY 3a IpeJOCTaBICHHOE AN UCCIEOBaHUH 000-
pylnoBaHUe
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IZie KaBUTalysl BO3HUKANIA B IUIPOANHAMUYECKOM I10-
Toke HedrempoaykToB. [Ipenmonoxkenue 06 akTuBa-
mun C-C cBs3el mpu KaBUTAITMOHHON 00paboTKe Co-
riacyercs ¢ pesynpraTamu myonukanuit [13, 14]. AB-
Topsl paboTsl [13] pukcupoBanu yBeanueHne BBIX0Aa
rasa u IOBBIIIEHUE COAEPIKAaHNS B HEM HEIPEAEIbHbIX
YIJIEBOAOPOIOB NIPU KATATUTUIECKOM KPEKUHIE BaKYy-
YMHOT'0 Ta30HIIs TTOCITIE €T0 aKTUBAINH, a B padoTe [14]
YKa3bIBa€TCsl HAa 3HAUYMUTENILHOE YBEIWYECHHE BBIXOAA
OCH3MHOBBIX (PaKIHiA TPY 3aMeIJICHHOM KOKCOBAaHUH
AKTUBHPOBAHHOTO Ma3yTa.

B ocHOBHOI Macce myOnmuKaIuii, TOCBAIICH-
HBIX MCIIOJIb30BAaHUIO SIBICHUS KaBUTalMU B He(Ten0-
Obrye 1 HeTernmepepaboTKe, pACCMATPUBAIOTCS CHIPhIE
He(TH WM TsoKenbie HeTsHble ppakiuu. OgHaKo, B
paborte [15] mokazaHo, 9TO U y AM3ENBbHON (DpaKIum, B
pe3ynbTaTe ee KaBUTAIIMOHHON 00pabOTKH, M3MEHS-
IOTCSl XapaKTEPUCTHKH. JTO, B COBOKYITHOCTH C JIaH-
HbIMH paboT [7-17], MO3BOJAIO MpEaIoiaraTh, 4To
aKkTUBanus OEH3MHOBOW (paKkIHH Mepe] MpoleccoM
MMUpPOoJIrM3a MO3BOJUT YBCJIUYUTL BBIXOA HU3MIUX OJIC-
¢unoB. Lenbio maHHOM pabOTHI SBISIIOCH UCCIIEO-
BaHHE IPEIBAPUTEIIPHOW aKTHUBAIMKM OCH3UHOBOM
¢bpaknuu HeTH Ha BBIXOJ HU3IIUX 0JIEHUHOB B MIPO-
1ecce MUpoIn3a.

METOAMKA SKCIIEPUMEHTA

AKTHUBAIIHIO CBIPbS POBOJIMIIA B TOMOT€HHU3a-
TOpPE BBICOKOTO JaBiicHUst Mapku JIoHop-2* [6].

ChIpbe MocTynano B KaMepy BBICOKOTO JaBJie-
HUSl TOMOT'€HU3aTOPa, T/I€ MPOUCXOIWIO €ro CXKaTHe
1o 40 Mlla, a nanee, yepe3 muddy30p, OHO BHITECHS-
JIOCh B KaMepy HHU3KOro AaeieHus. B mpouecce mpo-
X0oxzeHusa yepe3 auddy30p CKOPOCTb MOTOKA CHIPbS
BO3pacTaia, JaBJeHUE B TIOTOKE CHHKAJIOCh, YTO IPH-
BOJTUJIO K BBIJICJICHUIO B Ta30BYI0 a3y HU3KOKHUIISIIIX
KOMIIOHEHTOB CBIpbsl (BOBHUKHOBEHUIO pa3pbIBOB
CIUTONTHOCTH TIOTOKA). [IpH mOCTyIUIEHNH CBHIPHS B Ka-
MepY HHU3KOTO TaBJICHHUSI CKOPOCTh IIOTOKA CHIYKAJIACh,
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JaBJIcHHE B 00BEME MOTOKA BO3PACTAaNO, YTO MPUBO-
WO K CXJIOMBIBAHUIO OOpPA30BABIIHMXCS ITy3BIPHKOB
(BO3HUKAJIO SBJICHUE KaBWUTAIlMW). B manHON pabote
ChIpbE MOABEPTaIOCh 5 aKTaM TaKOro BO3JEHCTBUSI.
[Tuponm3 yriaeBomopogoB MPOBOIIIIH B IPOTOY-
HOU YCTaHOBKE, CXeMa KOTOPOil TpHUBeAeHA Ha puc. 1.

cupbe
HD

A ARTAIINO

CRETEMY

Puc. 1. Cxema nabopaTopHO#i ycTaHOBKHM muponu3a 1 - ucnapu-
TeTb, 2 - peakTop, 3 - anekrponeys, 4 - JIATP, 5 - Tepmonapa, 6 - mmo-
TEHIIMOMETp, 7 - OropeTka, § - Hacoc, 9 - BOJASHOM XOIOAMIBHHK,
10 - npueMHHK JUIs MUpOKOHJEHcaTa, 11 - moBymika, 12 - raso-
BBl cueTumK, 13 - Tepmomerp, 14 - ra3oBas nunerka
Fig. 1. Scheme of a laboratory pyrolysis unit 1 - evaporator, 2 - reac-
tor, 3 - electric furnace, 4 - LATR, 5 - thermocouple, 6 - potenti-
ometer, 7 - burette, 8 - pump, 9 - water cooler, 10 - receiver for
pyrocondensate, 11 - trap, 12 - gas counter, 13 - thermometer,

14 - gas pipette

ChIpbe (MCXOHOE MM HETIOCPEACTBEHHO T10-
CJIe aKTHBALlMM) U BOJIa B COOTHOIIEHHH 1:1 Hacocamu
(8) 13 MepHBIX OrOopeToK (7) MoAaBaTuCh B HCTIAPUTETH
(1). Pacxonm cwIpbs moaOMpaincs TakuM 00pa3oM,
4yTOOBI 00ECTIeYNTh BpeMs IPeObIBAHUS ChIPhS B PEaK-
tope ot 0,5 1o 2 ¢. B ucnapuTtene ceipbe 1 BoAa Harpe-
BaJMCh A0 Temreparypsl 250 °C, a 3aTeM MOCTyNalu B
peaxTop muposn3a (2), 000rpeBaeMbIii AIMEKTPUIECKON
neusio (3). Temneparypa B peakrope (ot 600 °C no
800 °C) KOHTPONMHMPOBAIACH XPOMENb-ATIOMEIIEBON
Tepmomnapoii (5), paboraromieii B KOMIJIEKTE CO BTO-
puuHBIM npubopom (6). Jlamee MpoayKTHI MHPOIU3a
MOCTYTIANN B XOJOIWIBHHUK (9), TIOCIe 4ero oHu coOu-
panmucy B mpuemHukax (11). O6wem ra3zoo0Opa3HbIX
POIYKTOB (PUKCUPOBAJICS TA30BBIM CUETYMKOM MapKU
I'CBb-400 (12). [IpencraBneHHbIe HUXKE 3HAYCHIUS BBI-
XOJIOB POIYKTOB MHUPOJIM3a PAaCCUUTAHBI HA yTIIEBO-
JIOPOJTHOE CBIPbE.

VYrieBolOpOAHBIA COCTAaB raza OIpEeleNsuICs
METO/IOM Tra30-aJIcOPOLMOHHON Xpomarorpaduu Ha
xpomatorpade mapku 3700 [18]. derekTop — Katapo-
MeTp, TOK MocTa aerekropa 90 MA. Pacxon raza-Hocu-
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Tenst (a30Ta) COCTaBIIsLI 25 Mi/MuH. XpoMmaTorpadu-
yeckas daza - a-AlO3 dpaxmmeit 0,15-0,25 MM, mpo-
MoTupoBaHHEIH 5% pactBopom NaOH. [lnmna ko-
nmouku 7 M. Temnepatypa TepmocTara KooHok 70 °C.

OpaKIMOHHBII COCTaB CHIPBS OMPENENSIICS Ha
armmapare mapku APHII-1 [19]. [TnotHOCTH CBIpBS 1
KUAKUX TPOAYKTOB YCTaHABIMBAIIN, HCIIONB3YS TTHK-
HOMETPUYECKUH METO, IJIsI OTIPEIeIICHHS TOKa3aTels
MIPEIOMIICHUSI TIPUMEHSUTH  pedpakTOMeTp MapKu
NP®-22 [20].

B xauecTBe MCXOAHOTO CHIPbS HCIOJIH30BAIACh
TIPSIMOTOHHAST OCH3WHOBAs (hPaKIWs, TPEIOCTABICHHA
AO «aznmpomuedTs-MHII3». XapakTepucTHKN CHIPbS
JI0 ¥ TIOCJIe aKTHBALlMK TIPUBEACHEI B Ta0I. 1.

Tabnuya 1
XapaKTepHCTI/IKH HCXOAHOI'0 U AKTUBHPOBAHHOI'0 ChIPbS
Table 1. Characteristics of the original and activated
raw materials

bensuHoBas ¢paxiys
XapakTepucTuka
UCXOJHAs |[AKTUBMPOBAHHAS
ITnotrocTs (20 °C), Kr/™° 711,2 704,8
Temneparypa, °C:
Hayajga KUIEHUS 40 34
BeIkunanusg 10 % 71 60
BeIkunanusg 30 % 96 84
BeIkumanus 50 % 116 104
BeIkunanusg 70 % 141 125
BeIkunanusg 90 % 186 174
KOHIIA KUIIEHUS 211 195
IToxa3arenp mpeIoMIICHUS 1,4345 1,4185

W3 nmawHBIX, TpeAcTaBiIeHHBIX B TaOm. 1,
BUJIHO, YTO aKTHBAIMs ChIPbS TPHBEIA K CHHKCHUIO
€ro IUIOTHOCTH, MOKa3aTeNs MpPEeJIOMJICHHs, W3MEHe-
HUIO (PPaKIMOHHOTO COCTaBa (TEMIIEPATyp BHIKUIIAHUS
(dpakuuil) ¥ CHWKEHUIO CPEIHEOOBEMHON Temrepa-
Typsl kunenus co 125,5 °C no 114,5 °C. Ot usmene-
HUS COOTBETCTBYIOT YCTAHOBJICHHBIM paHee JUIsl CBET-
nbix ppakuuii HedTr [12]. Takue U3MEHEHHUS XapaKTe-
PHCTHK CBIPbs, coriacHo [3], MO3BoNIsIM Tpearnoa-
raTh yBEJIMYCHUE BBIXO/a Ta3a M IMOBBILICHHUE COJIEp-
’KaHWs B HEM STHJICHA U MPOIIMIICHA.

PE3VJIbTATBI U X OBCYXJIEHUE

BinsHue Temneparypsl, Bp€MEHH KOHTAKTa U
NpEABAPUTEIILHON aKTUBALIMKA HA BBIXOJ I'a30B IIUPO-
JIM3a TIOKa3aHo Ha puc. 2.

Bo Bcex citydasx NOBBIIIEHUE TEMIIEPATYPHI U
BPEMEHHU KOHTAKTa COIPOBOXKJIAJIOCH YBEIUYECHUEM
BBIX0/1a ra3a. AKTHBALIMS ChIPbS TAKXKE MTPUBENIA K YBe-
JMYEHUIO BBIXO/A Tra3a, YTO OCOOCHHO 3aMETHO IpU
BBICOKHX TeMIlepaTypax M OONBIINX BpPeMEHaxX KOH-
TakTa. Ba)XHO OTMETHTH, YTO BIMSIHHE aKTUBAL[MM Ha
W3MEHEHUE BBIXOJA ra3a IO-Pa3HOMY IPOSIBIISIETCS
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IPU pa3IMYHbIX TEMIIEPATYPax U BPEMEHAX KOHTAKTA.
OTO0 MO3BOISET TOBOPUTH O TOM, YTO YBEJIMYEHUE BbI-
xoJia ra3a cBszaHo akTuBauuen C-C cBsi3eil colpbs B
pe3ysnbTaTe KaBUTALMOHHOIO BO3ICHCTBHS, a HE CO
CHIKECHHEM IJIOTHOCTH CBIPBSL.
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Puc. 2. Biusiaue TemMneparypsl, BpeMEHH KOHTAKTa U aKTHBAIHH
Ha BBIXOJI Tra3a MUpoJH3a 1- MCXOIHOE ChIpbe, BpeMst KOHTaKTa 2,5 ¢;
2 - UCXOMHOE ChIpbe, BpeMs KoHTtakTa 0,5 ¢; 3 - akTHBUPOBaHHOE
CBIPBE, BPEMS KOHTaKTa 2,5 C, 4 - AKTUBUPOBAHHOC CbIPLE, BPEMS
kxoHTakta 0,5 ¢
Fig. 2. Influence of temperature, contact time and activation on the
pyrolysis gas yield 1 - feedstock, residence time 2.5 s; 2 - feedstock,
residence time 0.5 s; 3 - activated raw material, residence time 2.5 s;
4 - activated raw material, residence time 0.5 s

AKTHBanus ChIpbs OTPa3wWjach HE TOJHKO HA
BBIXOJIE Ta30B MMHUPOJIH3a, HO M Ha WX cocTase. B razax
3HAYUTEIHHO YBEIUUYUIIOCH COJEPKaHNUE HUBIINX OJIe-
(unoB (puc. 3).

Kak u B cimyyae ¢ BBIX0/I0M rasa, MOBBIIIIEHHE
TEMIIEpaTyphl TIpoIlecca YBEIMUNBaiIO dPPEeKT akTh-
BallMM CHIPhs. Ho, mpu 3TOM, YBEIMYCHHE BPEMEHH
KOHTaKTa 3TOT 3PQeKT cHrkaio. Tak, mpu BpeMeHU
KOHTaKTa 2,5 C. pa3Nu4us B COAepKaHUH STUIICHA B ra-
3aX MUPOJIU3a UCXOTHOTO M aKTUBHPOBAHHOTO CHIPHSI
COKpaTWIIHCH 10 ~ 6%, a mponmieHa 110 ~ 1% (Temre-
parypa 800 °C). YBennuenue copepxkanus OyTEHOB B
ra3ax MupoJIn3a MoCje aKTUBAIIMYU ChIPbs OBLIO HE3HA-
YUTEIHHO U He npeBsiano 2%.

ConepkaHre BOJOpOJa B OTXOMASIIUX Ta3zax
MOCJI€ aKTUBALIMM ChIPbsI CHU3WIOCH HAa ~ 5%. Cymie-
CTBEHHOT'O BJIMSHUS aKTHBAIIUW HA COJEpXKAHHE B Tra-
3ax muposm3a aakaHoB C3-Cs HE ycTaHOBJIEHO. Bms-
HUE aKTUBAIMHU Ha COJEpKaHUE B ra3ax MUPOJIH3a Me-
TaHa U 3TaHa CTAaHOBWJIOCH 3aMETHO JJIs TEMIIEpaTyp
650 °C u Bormre. [Ipu 3ToM OHO BO3pacTaio Mo mepe
MOBBIIICHUS TEMIIEPATyphl U CHIXKAJIOCh C YBeJlnye-
HUEM BPEMEHHU KOHTAKTA.

BrusiHue akTHBaIuK CHIPhS Ha BBIXOJT JKUIKUX
MPOAYKTOB NMUPOJIH3a (B IIEpecyeTe Ha yrIIeBOAOPOIbI)
MmoKaszaHo B Tabi. 2 u 3.
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Puc. 3. BiusiHue akTUBAaIMK CBIPbs HA COAEpKaHKE B ra3ax MUpo-
nu3a Hu3MmmX oneduHoB. Bpems kontakTa - 0,5 ¢ 1 - ncxoaHoe
CBIpbE, COJIEPKAHUE ITUIIEHA, 2 - HCXOIHOE ChIphe, COAEpIKaHue
npomnuiieHa, 3- AKTUBHUPOBAHHOEC ChIPLE, COACPIKAHUE STUIICHA,
4 - aKTHBUPOBAHHOE CBHIPbE, COIEPIKAHKE MTPONTUIICHA
Fig. 3. Influence of feedstock activation on the content of lower
olefins in pyrolysis gases. Contact time - 0.5 s 1 - feedstock, eth-
ylene content, 2 - feedstock, propylene content, 3 - activated feed-
stock, ethylene content, 4 - activated feedstock, propylene content

Taébnuya 2
Boixon sxuakux npoaykros (% macc.) IpH NUpoJIu3e
HCXOJHOI'0 CHIPbA
Table 2. Yield of liquid products (% mass.) during py-
rolysis of feedstock

Bpewms xoHTaKTa, €
Temneparypa, °C 05 P 1.0 15 25
600 98,8 93,7 89,6 84,5
650 83,6 79,5 76,4 73,3
700 75,4 72,3 69,2 67,1
750 62,2 60,1 59 57,9
780 49,7 46,5 46 47,3
800 48,5 46,2 45,7 45,8
Taonuua 3

Boixoa xuakux npoaykToB (% Macc.) npu nuposuse
AKTUBUPOBAHHOTI'O CbHIPbA
Table 3. Yield of liquid products (% mass.) during py-
rolysis of activated raw materials

Temneparypa, °C 05 Bp eivll 6[ KOHTTT;a’ F 25
600 98,9 | 93,8 | 89,7 | 84,6
650 82,7 | 785 | 755 | 724
700 745 | 70,3 | 66,3 | 63,2
750 60,3 | 57,2 | 551 53
780 438 | 386 | 36,1 | 284
800 426 | 36,3 | 338 | 249

AKTUBAIMA CHIPBS BIUSAET HE TOJIBKO HA BBIXOJ
KUKUX YTIIEBOJOPOJIOB IIMPOJIN3a, HO M HA UX XapaKTe-
puctuku. Tak, B ycnoBusix stunenosoro (T = 780 °C,
Bpems KoHTakTa 1,0 ¢) pexknma paOOTBI yCTaHOBKH
[21] xapaKTepUCTUKHU KUIKUX YIIIEBOAOPOAOB, MOIY-
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YCHHBIX TIPY TUPOJIN3E HCXOTHON (DpaKIiuu, ObLIN ClIe-
ayromue: miotHocTh 0,7698 r/em®, ko3 duiment pe-
¢dpakuuu 1,4454. TIpu 5TOM *Ke pexume paboThI ycTa-
HOBKH, HO TP FCTIOJIb30BaHUH aKTHBHPOBAHHOTO CHI-
pBsi, 3HAYEHHS JTHUX XapaKTePUCTUK CHU3WIUCH JI0
0,7682 r/cm® u 1,4412 cooTBeTcTBEHHO. B ycnoBusax
npormenosoro (T = 750 °C, Bpems konrakra 0,5 ¢)
pexuma paboThl ycTaHOBKH [21] XapakTepHCTUKH
JKUJIKUX YTIIEBOJOPOIOB, MOMYYEHHBIX TPH MHPOIU3E
MCXOMHOM (pakumu, ObutH: MmIoTHOCTH 0,7524 r/cM®,
ko3¢ ¢unment pedpaxuuu 1,4346. Ilpu stom ke pe-
JKUME PabOTHI YCTAaHOBKH, HO C MCTIOIH30BAaHUEM aKTH-
BHPOBAHHOTO CBIPhS, 3HAYEHHS JTHUX XapaKTEPUCTHK
camumch 10 0,7509 r/cm® u 1,4335 COOTBETCTBEHHO.
BrusiHus akTUBanuM ChIphS HA BBIXOJ TIPO-
IyKTOB YIUIOTHEHUS (KOKC) HE YCTaHOBIIEHO. XapaKTe-
PUCTHKU 00pa30BaBIINXCS MPOJIYKTOB YILUIOTHCHUS B
MPOBEJICHHBIX MCCIICOBAHUSIX HE N3YYaJIHCh.
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[IpencraBneHHbIE pe3yNbTATHI TOATBEPKAAIOT
MIPEIOJIOKECHUE 00 aKTUBAIIUU CBSA3CH yriIepoI-yriie-
POl B MOJICKYJIaX YIJIEBOAOPOAOB TP aKTHBAIIUHU I10-
CIIETHUX B TUAPOIMHAMUYECKOM KaBUTAIMOHHOM pe-
xume. [locnenyromas Tepmudeckas o0paboTKa aKkTH-
BUPOBAHHOTO CHIPbS (ITUPOJIN3) TIO3BOJISECT MOBBICUTh
BBIXOJI Ta3000pa3HbIX MPOAYKTOB M 3HAYUTEIHHO YBe-
JUYATH COJEepXaHWe B HUX HM3MUX oieuHoB. Ilo-
JIOOHBIN MOJIX0J] MOXET ObITh 3()(hEKTUBHO UCIIONIB30-
BaH IS HapallMBaHWS MOIIHOCTEH MPOM3BOJICTBA
HHU3IIHAX OJIe(DUHOB.
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