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Ilpoonema yoanenus moKcu4HbIX U KOPPO3ZUOHHO-AKMUBHDBIX CYIb(HZUOPUTLHBIX NPUME-
ceii (0e3000pauun) RPUPOOHBIX Y21€6000P0008 ABNAEHCA AKMYATIbHOU, KAK CO CHOPOHbBL IKCAILY-
amayuoHHbIX, MAK U IKON0ZUYECKUX acnekmos. OOHUM U3 Memooo8 yoaneHus maxKux npumeceii
AGAAEMCA UX KAMATUMUYECKOe OKUCTIeHUe 00 HEMOKCUUHBIX OUCYTbhuonblx ¢hopm. B coobue-
HUU RPUEEOEeHbl PE3YTILMANbL CPAGHUMENbHO20 UCC1e006AHUA PEAKUUN MAZKO20 OKUCIEHUA MUO-
J106 KUCJIOPOOOM 00 OUCYTbHUO06 8 Y2T1e6000POOHBIX CPeOax, KAMmanu3upyemole KOMnaeKcamu co-
neii meou (+11) ¢ paznuunvimu azomcooeprycawgumu ocnosanuamu. B kauecmee azomcooepiica-
WUX TU2AHO08 NPUMEHSIU MOHO- U Oudmanonamunst ¢ paznuunvimu C4-C18 yznesodopoonvimu
paouxkanamu. Ycmanoeneno, umo 6000pacmeopumas Kamaiumudeckas KOMno3uyus Ha 0CHoge
MOHOIMAHONAMUNA U PACMEOPUMBLIL 8 Y2ie6000podax komniexc meou CUu(+l1) ¢ N-okmaoeyun-
OUIMAHONAMUHOM RPOAGTAION HUSKYIO AKIMUGHOCHb NPU OKucleHuu 1-okmanmuona. Yemanos-
neno npomomupyrowiee enuanue HCl na akmusnocms kamanuzamopoe 6 cpede paziudHvix yeie-
6000p0006 (MOOeNbHOI cMecu, 6AKYYMHOM 2a30ille U Hapme 24306020 Konoencama Kapauaza-
HAKCKO20 MeCMOPOHCOCHUA), YMO NO380A€M NPOGOOUNb UCUEPNbIEAIOW ee OKUCTeHUEe RPUCYNT-
CMEyIouuX muoi06, Ha4anbHasa Konyenmpauus komopuix >1000 ppm. Odnaxo eéedenue xnopu-
CHL020 8000P00A CONPOBOICOAeMCA NoAGNEeHUEeM KOoppo3uu. Beedenue unzubumopoe xoppozuu
HpUEOOUNO K NOIHOI De3aKmugayuu Kamanuzamopos. Paspadomana evicokoakmusenas kamanu-
muueckasn cucmema na ochose CUuCl,/CuO, dns komopoii naiideno onmumanbHoe omHouLeHUE
Kamanuzamoplunzubumop, no3eonsrouiee yCmpaHums KOppo3uoHHuLL Ighpexm npu coxpanenuu
8bICOK020 ypoBHA akmusenocmu. H3yuena Kunemuka peakyuu OKUCTEHUA CYTb(HZUOPUTbHBIX
RPOU3BOOHBIX KUCAOPOOOM. YCIAHOBIEHO, YO HE3AGUCUMO Ol RPUDPOObL Y2l1€6000POOHBIX CPeO,
01 6cex UCCe008aAHHBIX KAMAIUIAMOPOE HADII00aemcA HY1e60ill 8PEMEHHOI NOPAOOK HO KOH-
yenmpayuu muona u 6auU3KUil K nepeomy no Konyenmpayuu kamanuszamopa. Illpumenenue pas-
PAdOMARHBIX KAMAIUZAMOPOE U MEXHOT02UU OUUCMKU 8 RPOMBIUIEHHOCIU NO360UM CHU3UMD
9IKOI02UYECKYI0 ORACHOCHb NPU MPAHCROPMUDPOSKE U XPAHEHUU HepmenpooyKmos.
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The problem of disposal of toxic and corrosion-active sulfhydryl substances (deodoriza-

tion), natural hydrocarbons is relevant to operational and environmental aspects. One method of
removing theseimpuritiesis catalytic oxidation to non-toxic disulfide form. The message showsthe
results of a comparative study of the oxidation reaction of thiols by oxygen to disulfidesin hydro-
carbon media, catalyzed by complexes of copper salts(l, 1) with various nitrogen-containing bases.
As nitrogen-containing ligands, mono - and diethanolamine with different C4-C18 hydrocarbon
radicals were used. It is established that water-soluble catalyst composition on the basis of mo-
noethanolamine and the hydrocarbon-soluble complex of copper Cu(l1) with N-octadecyldiethan-
olamine exhibits low activity in the oxidation of 1-octanethiol. It was found the activating effect of
HCI on the activity of catalystsin various hydrocarbons (model mixture, vacuum gasoil, naphtha
and gas condensate of the Karachaganak field), which allows for an exhaustive oxidation of thiols
with the initial concentrations >1000 ppm. However, the introduction of hydrogen chlorideis ac-
companied by the appearance of corrosion. Theintroduction of corrosion inhibitors have led to the
complete deactivation of the catalysts. The high-performance catalytic system based on CuCl./CuO
was designed, for which we found the optimum ratio of catalyst/inhibitor, to eliminate the corrosion
effect whilemaintaining a high level of activity. Thekinetics of the oxidation reaction of the sulfhy-
dryl derivatives by oxygen was studied. It was found that regardiess of the nature of the hydrocar-
bon media, for all investigated catalysts a zero order on concentration of thethiol and closeto first
order on the catalyst concentration is observed. The use of developed catalysts and purification
technology in the industry will reduce the environmental hazard during the transportation and
storage of petroleum products.
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BBEJIEHUE

B Hactosimiee BpeMs OKMCIUTETIbHAS LIETO0Y-
Has JAeMepKaNTaHWu3alys ¥ PeareHTHBIN MEeTOJ SIBIIS-
I0TCSl OCHOBHBIMH METOZAMH OYHCTKH ITPH ITPOMBICIIO-
BOH TOATOTOBKE YTICBOAOPOIOB, HO Majod(pPeKTHB-
HBIMH TpH YJQJICHWU BBICIIMX THOJIOB, HAYMHAS C
C3H7SH [1]. Oto cBsi3aHo ¢ rerepoda3HbIM XapaKTe-
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poMm mporecca. B To ke BpeMs, CyIIEeCTBYeT 3HAYH-
TENbHOE KOJMYECTBO OOBEKTOB (Ma3yThl, Tra30BbIC
KOHJICHCATHI, (PPaKIMU ra30BbIX KOHICHCATOB), XapaK-
TEPU3YIOIINXCSA BEICOKUM copepkanreM RSH (rromsr
C3-C10), CO3IAIOIINX CYIIECTBEHHYIO 3KOJIOTHYECKYIO
OIMaCHOCTH NPU TPAHCTIOPTUPOBKE U B MECTaX XpaHe-
uus. B [2] 6b110 MOKa3aHo, YTO METAITIOKOMITIIEKCHBIE
KaTaau3aTopbl OKUCIICHUS THOJOB B YTJIEBOJOPOAAX
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JOCTaTovHo A(PGEKTUBHBI MPH YAAJICHUU CEPOBOJIO-
poJia ¥ JIETKMX MEPKaNTaHOB.

YTIeBoA0poApacTBOPUMEIC KaTaIH3aToOphl Ha
ocuoBe CUCl,aktuBupoBanubic HCI, BICOKOAaKTHBHBI
B peakrtmn okucierns RSH (TON —oTHoIIEHNE KOIH-
YyecTBa MOJIel TIPeBpaIeHHOro peareHTa K 1 Moib Ka-
tanmuszaropa, paBasercs 1900) B cpexe Tomyona [3].
OnHaKo, IEeTCBbIC POIYKTHI SBISIOTCS KOPPO3UOHHO-
aKTHBHBIMH. B CBSI3U ¢ 3THUM I1eJecOo00pa3Hoi mpe-
CTaBIISUTACh Pa3pabOTKa BBICOKOAKTHBHBIX KaTalH3a-
TOPOB C HU3KON KOPPO3HMOHHOW aKTUBHOCTHIO, OMpe-
neneHne ux 3pQeKTUBHOCTH B MpoIieccax OKUCICHHUS
BBICIIIMX THOJIOB M OIIEHKA BO3MOYXHOCTH UX TPAKTH-
YECKOT0 MPUMEHCHHS.

OKCIIEPUMEHTAJIBHAS YACTD

CuHTe3 BOJOpacTBOPUMOTo KaTainu3aropa K-1
Ha ocaoBe CUCIu MOHOATAHOTAMUHA M PACTBOPHUMOTO
B yrieBogoponax K-3 Ha ocmoBe CuClu N-okrane-
UIIUdTaHOIaMuHa onicad B [2]. K-2 momyvanu pac-
tBOpeHneM Oe3pognoro CUCh B cmecu 2-N-nubyTH-
JAMHUHOASTAHOJIA U TOJIyoJIa TPH MOJISIPHOM OTHOIIIE-
auu N/Cu = 2,0u Ceycp = 1,1- 16 M. K-4 nonyuanu
comgucneprupoBanneM CuCh-2H0 (17,7%wmacc.) u
CuO (3,2%, «d> = 1im) B cpeme cocamide DEA
(55,8%)/H0O (25,6%)upu remneparype 60 °C B Teue-
HHUE 3 4.

B kavecTBe MOnENBbHON MCIIONB30BAIM CMEChH
IN3EeITbHOTO TorumMBa, KepocwHa TC-1, OeH3mHA M
l-okranTHONA. Peakumio OKHMCIEHHS THOJOB IIPOBO-
VA Ha BOJIOMETPHYECKONW YCTAHOBKE B CTEKJISIHHBIX
TepMocTaTupyeMbIx peaktopax (V = 0,7:1) npu Temne-
parype 50 °C 1 noCTOSIHHOM IIepeMEIINBAHIH B aTMO-
cdepe Bo3myxa. [lapumanpHoe naBieHHE KHCIOpOIA
HO/IICPKHUBAIIM OCTOSTHHBIM, KOHTPOJIb OCYIIECTBIISITH
maHomerpoM 8230 ¢pupmer «AZ Instrument»./luna-
MUKy M3MeHeHHs conepxanusi RSH koHTponupoBanu
HOTCHIIMOMETPHYECKUM  THTPOBAHHEM  COTJIACHO
I'OCT P 52030-2003nepuonnvecku oTOupasi npoOsl
xuakoit ¢paszer V = 5,0- 16 1.

PE3VJIBTATBI 1 X OBCYXJIEHUE

Karammzatop K-1, a3 pexTuBHEI TpH OKHCTIE-
Huu Jterkux RSHB HedTH 1 MasyTax [2], mpakTudecku
HE aKTUBCH IIPH OKUCICHUH 1-OKTaHTHOIA, YTO MOXKET
OBITH CBSI3aHO ¢ reTepoa3HOCThIO peakiuu. DPdek-
TUBHOCTH MaciopacTBopumMoro K-2 taxxke 10cTaTouHo
Hu3Ka (Tabmuia). Karanmutudeckast peakuusi OKHCIe-
HUSI THOJIOB KHUCIIOPOJOM OIHCHIBACTCS CIEIYIONIHM
CTEXHOMETPHUCCKIM YPAaBHEHUEM

Kt
2RH+ Y20, » RSR+ H0O
OCHOBHBIMHM ~ CTAIMAMH  KATaJIUTHYECKOTO
IIMKJIa SBIIsIoTCs Bocctanosaenne Cu (+11) mo Cu (+1)
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THOJIOM C TIOCJIEYIOIIEH, aKTUBHUPYEMOMH aMHUHAaMH,
CKOPOCTh JIMMHUTHUpYIOLIEH craaueil okucinenus Cu
(+1) xucnopogom no Cu (+ll) (cramgus peakTHBaImy).
M30BITOK THOJIOB MOXKET NPUBOAUTD K IOTHOMY HJIH
YaCTUYHOMY HHTHOMPOBAHHMIO PEAKIUH OKHCIICHUS,
YTO CBS3aHO C MX KOOPIUHAIMEH ¢ KOMIUIEKCOM BOC-
craHoBiieHHOH (opmbl Memu (+1). C atumu mporec-
CaMH CBSI3aHO PE3KOE CHIKEHHE aKTHBHOCTU KaTallu-
3aTOpa MPH BHICOKUX KOHIIEHTPALUSIX THOJIOB.

Tabnuua
BausiHue NPUPOIbI KATAJIU3ATOPOB OKHcaeHuss RSH
Ha 3(1)(])9KTPIBHOCT]> nmpouecca ieMepKanTaHu3anuuu
Table. Influence of the nature of RSH oxidation cata-
lysts on the efficiency of the demer captanization process

Kangg‘*a' CCu-16, M |CRSH-16, M | TOF,c* | TON
MonenbHast cMech
K-1 1,9 1,17 - 12
K-2 0,95 1,17 - 30
K-4* 1,0 2,37 0,055 237
K-4 1,1 1,17 0,01 106
Hadra
K4 | 190 | 270 | 0,013] 142
BakyymHbIi1 ra3oitsip
K-3 0,38 3,0 0,04 790
K-4 2,4 3,0 0,008 125
C-103, M
3,5
2,5
1,5
5 4
0,5 3 2
0 200 400 600 800
t, MUH

Puc. Kunetnyeckue kpuBbie okucieHus Tnoios; 1=50°C, atmo-
chepa Bo3nyxa, Vi/Vx=5. Karamuzarop K-4: 1 - Ckt=1,910*M
CuCk (magra); 2 - Ge=5,4-10PM (madra); 3 - Ge=2,4- 10°M (ra-
30ib); 5 - Ge=1,82-10'M (moa. cmecs). Karanuzarop K-3:

4 - G¢=3,8-10°PM CuCl, CHCI=2,8- 18M, (ra3oiins)

Fig. Kinetic curves for the oxidation of thiols; 3&°C, air at-
mosphere, YV =5. Catalyst K-4: 1 - =1.9-10*M CuCk (naph-
tha); 2 - G=5.4-10°M (naphtha); 3 - €=2.4-10*'M (gas oil);

5 - Ge=1.82-16'M (mod. mix.). Catalyst K-3: 4 -&3.8-166M
CuCl, CHCI=2.8-10M (gas oil)

Beenenne HC| pe3ko moBblaeT akTHBHOCTh
K-3 B peaknuu OKHCIIEHHUS THOJIOB B Ta30iijie, HO 1O-
BBIIIACT U KOPPO3HOHHYIO aKTHBHOCTH. BBeieHne un-
rHOUTOpa MPUBOAMIO K MOJHOW Je3aKTHBAIMM KaTta-
mu3aropa. Karamuszarop K-4 (rabnuna) obnagaer BbI-
cokoii aktuBHOCTHIO (TOF —umcino o6opoToB peax-
uuy, pasHa 0,0055c¢™?), omnako Takoii karanmsatop
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TaKXKe KOPPO3HMOHHO-aKTUBEH. BBIIO yCTaHOBJIEHO,
YTO BBEJICHUE MHIHOMTOpPA B COOTHOILICHUH K KaTallu-
3atopy 8/100 noiHOCTBIO MOJABISET KOPPO3HOHHBIN
3 dexT npu coxpaHeHUH HEOOXOIUMOTO YPOBHSI Ka-
TaJINTHYECKON akTuBHOCTH (Tabmwma, K-4; pucyHok,
kp. 1-3, 5).

Buano, 4To XapakTep KMHETHYECKHX KPUBBIX
(pHCYHOK) He 3aBHCHT OT COCTaBa YriepOIHBIX (ppak-
uuii. HaGmonaercss HyneBoi BpeMEHHOU MOPSIO0K 110
KoHUeHTpamu RSH u O6nm3kuii K mepBoMy Mo KOH-
LEHTPALUK KaTaJIn3aTopa.
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IMony4eHHbIe pe3yJbTaThl MOKA3BIBAIOT, YTO
pa3paboTaHHBIE KaTaTU3aTOPbI MO3BOJISAIOT IIPOBOIUTH
MOJIHYIO JIEMEPKANTaHU3alUI0 YII€BOIOPOIOB pas-
JIMYHOTO TPYIIIIOBOTO COCTaBa C BBICOKHM COJEpIKa-
HueM o0mmux TrojoB (> 1000 ppm),mosToMy MOTYyT
HaWTH IPUMEHEHHUE B IPOIECCAX €30 [0PAINH ra30BbIX
KOHJICHCATOB U MPOIYKTOB HX MEpepaboOTKU. DTO 1acT
BO3MOYKHOCTh CYIIECTBEHHO CHH3HUTH 3KOJOTHYECKYIO
OIAaCHOCTh TP X TPAHCIIOPTUPOBKE U XPAHCHUH.

Paboma evinonunena npu noddepoicke PODOU
(epanm 16-33-00967 mon_a).
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