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KHUPUL

Canoatr opraHuk Ba HE(PTKUMEBUI CHHTE3MAAa OKCUIUIAHUII >KapaCHIapH
Kyaa Myxumaup. by xapaénnap acocupa:

1. Oxcunam acocuia Karra MUKAOpAA KUMMATiId Maxcylotriap (crnupTiap,
anpJeruaaap, KeTOHJIap, KapOOH KHUCIOTalap, Ba YJIAPHUHT aHTHAPUAJIAPH, O
OKCHJUIap, HUTPWJUIAp Ba X. K.) OJIMHAIWA Ba YJap OPraHUK CUHTE3HUHI MYXUM
OpaJIMK MaxCyJIOTJIapyu XHCOOIaHUO, ylapAaH 3puTyBUYHIIap, MOHOMEpIIAp, OJIUMEP
MaTepraiap y4yH JacTiabKu MaxcysoTiap, miactudukaTopiap Ba Oolikanap
OJIMHA[TH.

2. Opranuk OMpUKMallap  KYMUWJIWTHHUHT  acocaH ©Oapua  cuUH(

YTIEBOAOPOIIAPUHUHT OKCHIJIAHUIITA KEHT' KAMPOBIIU TabCUPH MAaBXY/I.

3. OKCcHAJIOBYM areHTIApHUHT KYJla ap30HJIUTU Ba €TAPJIWINTK alfHUKCA yiap
opacuia XaBo KUCJIOPOAN MYXUM YpuH srajuiaiiau. by ¥3 HaBOaTtuga — cUHTE3
KWJIMHAUTaH (OKCHJTaHWII  YCYNHJA OJMHAIUIAaH) MaxCyJoT TaHHapXura
WKTUCOIMM KUXATAAH KaTTa TabCUpUHU YyTKa3zaau. LIyHWHr yuyyH Xam KEeHUHTH
Hnuiapaa skyga Kyn monajanap cuHte3w ((peHosutap, STUIEH OKCHJ, AU
CIUPT, TJUIEPUH, aKPWIOHUTPWJI, aleTajdbJeru]; Ba OOIlIKa MaxCyJoTiap)
OKCUJUIAaHMII  ycyjapuaa onuHMokna. Llyngan kenu®  4MKKaH — XoJjaa
OKCUJUIAHMII  >Kapa€HJapyd OPraHUK CHHTE3HUHTI JHI MYyXHM HCTHKOOJLIH,
caHOAT MHUKECUIATW WIMUN U3JAHUNUIApHU Tanad KuwiaauraH coxa 0ynuo
KosMok1a[1-20].

1.1. Okenanam xapaéHJapd XaKuaa yMYMHH TylIyHYa
Opranuk KuMEna OKCHIUIAHWII pEAKIFSUIAPHU aHHWKIAIl XaKUAa AaHHK
bukpnap WYK. YIapHUHT KYMUUIUTHIa HOOPTAHMK KUMENAru CHUHTapH Kaiicu
OWp »dJIEMEHT OKCHIJAHUII Japa)kacu Y3rapuinu OwiaH coaup OyiMainau.
OxkcuanmaHuIl Japakacd Y3Tapuiy a3oT, OJTHHIYTypT, ¢ocdop, Ba Oolika
AJIEMEHTIIap sibHU OOIKa BaJeHT XoJiaTra YTUIIUAA Ky3aTHIIAJIH.

RES LRQSDE R3P L R3PD

Yraepon aromiiapu OKCHIUIAHUWII JKapa€Hiapua XaM Y3UHHUHT TypTTa
KOBAJIGHT OOFMHHU cakyiad KoJiagu Ba TYPT BaJCHTJIMTU Yy3rapmaiiau. MacanaH,
OyHU anpAerujjIap OKCHAJAHUIIMAAH KapOOH KHCIOTaJap XOCWJ OYIuInmaa
Ky3aTUIl MYMKHH.

Opranuk MoJieKyja TapKuOWra KHUCIOPOAHUHT  KUPUTWIUIIM  J1e0
OKCHUJIJIAHUII  >KAapaCHJIAPUHU  aTalll MAaHTUKKA TYFpU Keimauad. byHu
OCOHTMHA MHCOJUTap €paaMua aHUKJIaml MYMKWUH. MacanaH, ojeduHIapHUHT
TUAPATIAHUINA €KW XJOPOTUIPUHIIAP TUIPOJU3HAA XaM MOJeKyla TapKuOura
KUCJIOPOJ KUpUTWIIAIW Ba Oy KapaéHjap OKCHUJIAaHUIICU3 Oopanu. Aipum
XoJulapJia MOJIeKyJia TapKUOWJard KHUCIOPOJ COHHM ¥Y3rapMaciaH €K yMyMaH
Kuciopoa OyiaMaraH XoJjila XaM OKCHUIaHWIl coaup Oymaau. bynpait
XoJUulapJa 3ca MoOJIeKyjla TapKuOWJard BOJIOPOJ aXpaaud KHUCIOpoa OusiaH

3



Oupuknd cyB xocwn Oymamu. JlekuH Oy XoJaT OKCHIJIaHMAacaaH OopaauraH
JETUAPATIAHNII KapaCHIapuaa XaM KedaJu.

+0,5014
RCHO + H,0
RCHEOH—‘:
RCHO + H;O
+1y

RCN + 2H,0
RCH,NH, —‘::
RCN + 2H,

A¥ipuM XoJulapAa KHUCJIOPOJHUHI HIITHUPOKM BOJOPOJHU TYIMK CyBra
allIaHTUPUILI yYyH OKCHIJIAHUII Ba JACTUAPOTECHIAHMII EKM  BOJOPOJHUHT
QKpaIUIIM  KUCMaH OKCUJUIaHUII  opKanu Oopaau. bynpail sxapaénnap
OKCUJUJIAaHUIILIM  JAETUApOreHiIaHum ned roputuiand. bynpail skapa€niap
OKCHUJUIAHMIII Ba JETUAPOrEHIAHMII pPEAKUUSIAPH OpAUFUAA TYpPaJIu.

Jlemak, okcuajmaHuml Skapa€Hu €0 Oupop OHp OKCHAJOBYM areHt
TabCUpUAA OPraHUK MOJJAHUHT V3rapuIlnra auTHIl MYMKHH.

Oxkcuanmanum xapa€Hiiapy TYIMK KHCMAaH  Ba KUCMAaH OKCHJUIAHMIL
OpKaJIX CcoAMp OYyIuIIM MyMKHH. TYIMK OKCHIJIAHUII OpPraHUK MOJIaHUHT
TYIUK €HWINM HaTWKacuga KapOoOHAT  aHTUAPUJl, CYB, a30T OKCHIUIAPH,
OJITMHTYTYPT OKCHUAM Ba X. K. JJap XOCHJ Oynaaw.

C3H8 + 502 - 3C02+ 4H20

By »xapaéH caHoaTna HMCCHKIMK O3HEprusicu cudarujga Ba TypMyllja
XaM HUCCHUKJIMK SHEPrUsSCUHU XOCHJ KWIMII Y4yH, CYBHH OHOJIOTHK TO3aJaul
yu4yH Kyna Myxumaup. JlekuH Oupop OMp oOpraHuk OWPUKMaHU TYJIHUK
OKCHJJIAIll XamMMa BakKT Makcaara MyBop@uk kenaBepmaiinu. LlyHuHr yuyH
XaM OpraHMK CHHTEe3[a TYJIUKCH3 (KHUCMaH) OKCHIJIAHUII MYXHM axXamHsTra
ara.

TYynuKcU3 OKCUAJIAHUIIHU Y4 TypyXra axXpaTull MYMKHUH.

1. Monekyna TapkuOuaard yriaepoJ 3aHXUPUHHU Y3rapTUpMAclaH SbHU
y3MacaaH okcujiami. by skapaéH TYiluHraH yrieBojopojuiap mapaduniapaa,
HadTeHnap Ba osepuHIApAa, aJKWIAPOMATHK OWpUKMaiap €H 3aHXHpUIa
KM COUpTiap  yriepoUIapUHUHT KHUCMaH aibJeruAradya  OKCHUIAHMILINA
ydpaTHIll MYMKHH

8% 5 CH,- CH,- CH(OH)- CH;
CH, - CH,- CH,-CH, —E: J s
"> 5 CH;- CHy- CO -CH;

OH
Ny
+0,50, | | i
— T~ O S~
- i r ~-
\\/ | | +H,0
"\_v/l

CH, = CH-CH; -2 > CH,; = CH-CHO + H;0
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T N e XY s, F’fﬁ?{
oA -0 | J > | | |

Mucon cudaruma KymOoF cakjgaraH ~— OMpUKMalap o - OKCHIJIap Ba
KapOOHUJT OMpHKMAaNIap XOCWUJI OYJIMIIWHUA OJUII MYMKHUH.

CH,= CH,+ 0,50, — H;C CH;
W
O

2. Yraepoa- yriiepoJl 3aHXHPHHU Y3WII OPKAIM JIECTPYKTHUB OKCHJJIAILL.
by peakmmstapra mapadunnap, HapTeHmap, oNepUHIAp Ba  APOMATHUK
Oupukmanap kupumaau. JlecTpykius sxkapaHu ONIui KYIIOOF, ydOOF EKH
apoMaTHK OOF opKamu coaup OVymamu.

CH; - CH; - CH, - CH; 2% 5 2CH; -COOH+H;0

"'\-\.\_\_\_\-
— ~

| | +2,50,—HOOC-(CH;), —COOH +H,;0
\\,f"‘f—l
RCH=CHR" + 20,— RCOOH + R'COOH

CH=CH + 0,50, + H,0—> 2HCHO

,}D
T HC —C
| | MQ,_E 4450, —> || :D + 2C0, H2H, O
A -
e HC C:‘-\CD

3. KoHgeHcaTnaHUIl OPKAJIM OKCH/IJIALL

2RSH 22 5 RSSR + H,0
2RH %5 ROOR +H;0
RCH; + NH; 2225 RCN +3H;0

CyHrTu peakiys OKCHJUIAHHII aMMOHOJU3H 10 HOPUTHIAIN.

OxcunnoBun areHTiap. JlabopaTtopus TeXHHKAacH €KW HO3MK OPTraHHUK
CUHTE3/la OKCHJUIOBYM areHmiap cudaruga TmepMaHraHatiap (MIIKOPHi,
HEUTpaJl Ba KHUCIOTAIM MYXHUTAA) OuXpomariap, XpOM aHTUIPHUA, aupum
MEeTayul TMepoKcuyiapu (Maprasei, KYpFOIIWH, HAaTpui) Ba X.K.JlapJaH
doiinananunca, caHoaT acoOCHMl OpraHMK CHHTe37a 3ca HucOaTtaH ap30H
OKCHUJJIOBUWJIAP, aWpUM XoJulapja OOIIKa OKCHJIOBYM KYJIJIAITHUHT WIIOXKH
Oynmaca  OKOpHJa  HOMJIApU  KEITHUPHITAH OKCHJUIOBYM  arcHTJIap
KYJUIAaHWINIIA MYMKHH.

OcumioBun  areHTiap  opacuaa  MOJEKYIsIp  KHCIOpon  (XaBo
KYPUHUIIMIArd TEXHUK KHUCIOPOJA, XaBO, a30T, KHUCJIOPOJ apaiaiMacH)
MyXHM  OKCHJUIOBYM  areHT  xucobOnmaHamu.  KOHIIGHTpiaHraH — Kyd4iu
OKCHJJIOBYH, YHU aMajja KyJulall KYIiuM4a XaBOHU CYHOKJIAHTHUPHUII OPKaJIH
KUCIIOPOJHU XpaTUO ONuIIIa Kymum4a MaOjar Tanad STHIau.



Hutpar kuciora (0ap3aH  a30T  OKCHIapu) Karra MHUKIOpAA
KYJUIAaHWJTYBYM OKCHJJIOBYM areHT XHcoOiaHaau. byHJa OKCHAJaHUII >KapacHu
OwiaH Oupra IOKOpYM KOHIIGHTpalUAIard KylIuM4a HUTPOJAHUII peakiusiiapu
xam comup Oynamu. Illynunr yuyn xam 40-60% 1M HUTpaT KHUCIOTa
OKCHUJUIOBUM cudaTuia KEHT KYJUIaHWIAJIH.

[Napaduunapuu OKCHJIJTalIa 0ab3aH HUTpAT KHCJIOTaJIaH
dbolnananuaMand. Y acocaH OKCHUIOBUM cHudaTuaa IUKIMK Ba TYHHHMAara
OMpUKManapHd OKCHAJAIIA KYJUIaHWIagu Ba Oy ¥y3 HaBOaTHIa KHUCIOpOJIra
HUCOATaH IOKOPH YHYM Oepaim.

+AHHO;

i | | s HOOC —(CH;), —COOH + 2N;0; +3H;0

| "5 HOOC —(CHj)g —COOH + 2N;0; +3H,0

CH—(CHy),-CH;
I O 5 CH; —(CHg), —COOH +

CH —(CH_), - COOH

+ HOOC ~(CHy), -COOH + 2N,0; +3H,0

AWipuM  XoJUlapa HUTpAT KHUCIOTa OpPKAIA  OKCHIJIAIl  KHCIOPOAra
HUucOaTaH chnuuu@UKIMKKa sra. Macamnad, XJopajl OKCHIJAHUIIMHU KYpuoO

YHUKCAK:
+0

“> COCl; +HCl+CO;,
Cl,C — CHO —E
T > C13C - COOH +0,5 N30

Cyurru  peakuusiia  KENTUPWITaH  TapTuOJa  OKCHJIAIiga  a3oT
OKCHUJIIapU XOCWJI OVyiaau Ba YHU YTWIM3AIUs KWIMII Y4yH CyB OyFu
KUCJIOpOJ OuWjlaH TabCUpJAIUO sHA KalTagaH HUTpAT KUCIOTa XOCUJI OViaau.

N203 + 02 + Hzo — 2HN03
Opranuk OMpUKMaIapHU TEPOKCHI OMpHKMaap OWIaH OKCHJJIalll

(rumpornepokcuIal) acoCuid OpraHuKk Ba HEPTOPraHUK CUHTE3HUHI MYXUM
OKCUJIJIOBYM areHTu xucoOnaHamu. Ilepokcumsiap KUMMATIUTUHU HWHOOATra
om0, acocaH KHUCIOpOJ E€KH HUTpaT KHUCJIOTacM OwilaH  OKcujIad
OynMalauran peakuusyiap YYyHTHHA KYJJTaHWJIaIH.

bap3m xomnmappa snokcuiiap CHHTE3 KWIIMII YYYH HAJIKHCIOTA €EKHU
YCTKUCIIOTAJIAp WILIATHIAAN.

CH,=CH, + CH, -COOOH — > R CH - CH,+ CH, - COOH
AY o e
CH,= CH, + H,0,——> RCH-CH, + H,0 —> RCH-CH,
Vo’ OH OH



[y >xapa€HHU THUAPONEPOKCUUIAp OWJIAH OKCHIJIAHTaHJA!
RCH =CH;+ R"FOOH—— RCH—EHE +R'OH
\ O
HankucnoTtamap OwiaH KETOHJIAPHUHT OKCHJIAHWIUAAH Mypakkad s¢up Ba
KapOOH KHCJIOTanap OJMHAIM.

N -0
CH.COOOH+ C=0 ——= CH;-COOH+ -C_
/ [3-4-20].
1.2. OKCHAJIAHUII PEeaKUUATAPUHUHT JHEPreTHK
XapaKTepUCTUKACHU

Canoar acocuil opraHuk Ba He(TOPraHMK CHUHTE3[a KYJUIaHWJIAJUTaH
Oapua  OKCHUIAHUII  peakuusuiapu  KalWtmacaup. by  geranm  ymOy
peakiusgapHu Kalta HyHanumaa (MacajiaH, KaWTapuill OpKaldW KHCJIOTaJlaH
anbpACTUA, albJACTHJIaH CHUPT) amaira Oomupud OYyiIMailau [aeraHd 3mac.
Peakuusutapan KailTap Xosiaraa YTKa3ull Y4YyH KaWTapyBUd €EKA BOJOPOJ
Tanabd kwinHagu.  Kucka  kunmb  TYHIYHTUpWITaHJa  OKCHJJIAHUII
peaKIMsUIApUHUHT y3U KaWTap kapa€H sMac, peakius HaTHXKacuaa KapOoHat
aHTHJIpUJ Ba CyB Xocuin Oymaaum Oy kapaéHna CyB KaltapyBum OVyia
OJIMaMIu.

Opranuk MoOJIEKyJaHU KHUCJIOpPOJ OWIaH OKCHJIAIl )KapaCHIapuHU 2- KaTTa
rypyxra OViauIl MYMKHH.

1) roMoreH OKCHAJIaHWLI, arap FOKOpH TeMmIiiepaTypajga Oopca — TepMHUK
OKCHJIJIAIl, UHUIIMATOP MINTHUPOKUAA OOpca — MHUIMATOPIM OKCHUIAIl EKU
TOMOI€H KaTalu3aTopiiap HIUTUPOKHAA Oopca — KaTaIUTHK OKCHIJIAIl KaOu
KapaéHJIapHU y3 WYUra OJaiu.

2) reTeporeH KaTajlMTUK OKCHJJIAlIAa KATTUK KOHTAaKT CUPTHUIA PeaKIius

coaup Oymau.
Okopraa KeNTHPHWITaH OKCHIJAHMII jkapaHIapu sHa y3 HaBOaTHaa Ta3
dazana Ba cywk (azama Oopurm mMymkuH[l —5 —22].
1.3. F'maponepokcuaIap X0CHJ KHJIMII OPKAJIH OKCHIJIAII
Ha3apHUsCH

BOHHUHT THAPOKCWIUIAII Ha3apuscura Kypa OpraHuk Mojjara TabCUp
KWJIAETraH KUCJIOpPOJA MOJIEKyJia TapKuOuAaru yriepoJ] Ba BOAOPOJ oOpacura
KHpaay Ba TUIPOKCHIUIM OMpUKManap XOCWUJ KWIMO MapyajaHau.

+[0] +[0]
CH, —> CH;OH —> CHy(OH), ——> HCHO
- 1

J' +[0] J'Jf [

CHAOH); 5> HCOOH



bax Ba OHriepnap OKCHUTAHWIIHWHT TICPOKCHJI HA3apUSCUHU TakKIu(d
KAJTUIIIUM. YHTa Kypa gactiaad KUCIOpOJ MOJICKYJIacHIaH THUAPOTEPOKCH
xocun Oynmaam Ba Oy Monekyna tapkuOumaru C-H opacura »xoiinmamrany.
0,—> .0-0. > ROOH
I'unponepokcuanap OKCUJIAHUIIHUHT JAacTJIa0KH  MaxcyJoTH Oyiuo,
Oynman Oupnamum Ba uKkwiamuu ruaponepokcuiap (RCH,O0H, R,CHOOH,
ArCH,COOH ) xocun O6Oynamm. by Oupukmanap oaauii mapoutaa OeKapop
OynraHu ydyH Te3/la OKCHJIAHWII >KapaéHuaa TapyaiaHaiu.
JlekuH yunamMud Xamjaa WKKAJIAMYM alKWJI THIPOIEPOKCHIJIAp HAIKUCIOTaIap
oynmu6 OGapkapop Mojganapup.
Onedunnapna THJIPOTIEPOKCHUITIAP acocaH KYTIIOOF cakjaraH
YIJIEPOAHUHT KYITHUCHIA XOCHJI OYyimaau.( peakiMoH KOOWJIMSTH IOKOPH ).
CHZ =CH - CH3 + 02 — CH2 =CH - CHzoOH
bap3n  TaaKMKOTIAp — WIYHM  KypcaTaJAWKud  KYymOOF  cakjaraH
OupUKMaliapja KYIOOF XUCOOWIaH XalKaJIM MEPOKCHA XOCUJI OViamu.

+ ]
ECH=CH,+O,—= R?H —CH,,

|

Q0—0
AMMO XaIKanM INEPOKCHUUIAp XAKMKATAaH XaM TyTall KYIIOOF CakJIaran
KOHJICHCHUPJIAHIaH apoMaTHK OMpUKManapaa ydpaiiau. Bympaii Oupuxmanap

DHJI0 — NEPOKCHIAD JCHAIAIN.
TRy EN

| roe —= | 1 ||
o !

J |

|
S ~1
['uaponepokcumnap xocwin Oynumm bax — DHriiep Hazapusacura kypa
KUCJIOPOA MOJIeKyJacujard Outra OOF OYWIMIIMAAH OupaguKal XOCHJ
Oynmamu. bByHmail XonaT KUCIOPOAHUHT TYJIWUK TapyajaHUIIM Ba paJuKail
XOoCcWJ1 OVIMIMAaH Kypa SHEPreTUK KUXATIaH Kyda KyJaauaup.
O0—0——=0—0,

I'mpponepokcumnap Hazapusacu keumHyanuk H. H. CeME€HOB ToOMOHMIaH
Vpranwiiu Ba OKCHIJIAHUII pPaJAUKall — 3aHXKUP MEXaHW3M XuCOO0JaHuO, yHIa
VIJIEBOJOPOA paJuKaJUlapyd Xamja TMEepoKCUjIap paguKaiap XOCWJ OYIuIv
MYMKUHJIUTUHU aHUKJIQJIH.

R 5R00 ROO' + RH—>ROOH + R

[uaponepokcuanap TapkuOWUJAru KHCIOPOJ — KHCIOPOJ OOFM  KydcH3
OYJraHyd ydyH YHUHT MNapyajJlaHUIIMIAH SPKUH pajJuKauiap XOCwi1 OYyiaau.

ROOH — RO+ OH
RO+ RH —= ROH + K
ROOH +-"R — ROH + RO



Xyanu UIyHIaW 3aHKApP pPEaKnusiapaa aidbJeTyu] Ba KETOHJIAp XOCHJ
oynasu.

RCH,Q0H + OH — R'CHOOH +H,0
R'CHOOH —s RCHO + 'OH

R,CHOOH + 'OH— R;COOH+H,0
R'COOH —— R,C=0+'0OH

by ’xapaéH ywiamMuM THIPONEPOKCHIIApAa KyHUIard 3aHKUAP PEaKLMsICH
maknuga 6opaaun Ba C — C O0OFM JEeCTPYKUMACHIAH KETOH Ba CHUPT XOCHI
oynanu.
R,COH
R;COOH
R,CO+ROH
By xapaén Kyiupgaru KypuHumga Oopaju.
R.;COOH‘F B — R3CO. + ROH

R.CO+ R
R-CO

— R
VYTIIeBOIOPOUTAPHUHT  OUpPJIaMYM  OKCHJJIAHUIIT MaxCyJIOTJIapyu CHHUpTIIap,
aNbJIeTH]] Ba KETOHJAp VYJIAPHUHT KEWMMHTH 4YyKyp OKCHIJAHUIIMAAH 1ca
KapOOKCcWI OupukManap Xocuia Oyiaau.
bupnamMmun Ba WKKWIaMYd ~COHpPTIAp TOMOTEH KaTajau3la TETHIUIN
aNbJICTH]] Ba KETOHJAPHM XOCWUJ KWIaaWd. YJIAPHUHT OKCHIUTAHWIIA XaM
paaWikaid — 3aHKHp MeXaHusMaa Oopamu. by MommamapHWHT KeTMa — KT
OKCHU/TAHUINUIAH OKCUTHAPOTICPOKCHIIAD XOCWI OVmamu, arap peakmusaa
UKKWUJIAMYHM CIUPT OJMHCAa YHIAH KETOH Ba BOJOPOJ TIEPOKCHI XOCHI
oynanu.
iR R,CHOH
R,CHOH R—H}R;,_COH R2(|30H—>

R,COH
0-0-

—?Rz(leH —}E RCOR + H,0,
OOH

VYmly 3aHKupiid peakuusia BOJOPOA NEPOKCUI XOcHi Oynanw,
aKCHHYa TUJIPOTIepOKCUIap OolIKa Wyn OWIaH MapyallaHWIld MYMKUH Ba Oy

’KapaéHla KETOHJap XOCHJ OyiIaiu.
R.COH & R,COH — > RCOR
. “ROH “HO-
OO0H o



Anpaeruanap OCOH OKCHJIJIAaHYBUM OMpHUKMAanapaup. YJIapHHHT
MOJIEKYJIACUTa 3PKUH paJuKauiap XyKyMH HaTHXKacuja SHr Oy

C—H Oofru y3unanu.
RCHO + RCOO —= RCO + RCOOOH
[

O

+RCHO

RCO 2> RCOO : > RCOOH
—RCO I

+
RCHO 2RCOOH

RCOOH —[:
. +
! RCOO R'?HO > RCOOH

O -HO* —RCO

Temneparypa opTuiin OuiaH aidbACTUJIAPHUHT OKCHUJUIAHUIINAA OPAJIHK
MaxcyJoT cudatuga Xocws OYiraH pagukaiiap HapyajaHUIIMIAH paJudKall Ba

VIJIepOd OKCHUIapU XaM XOCHJ OViaau.
RCO ——=E+CO

RCOO——=R + CO;

TGCKapI/I O—KCTOHKHCJIOTAJIApPHHUHI' T'OMOJINTHUK }”I3rap14m14 padukail —

BaH)KI/Ip MEXAaHU3M acoCuia 60paI[I/I.
RCH—_COR® + R €O — RCH-COR' + R°COOH
| I

O0OH 0

RCH-COR' —> RCHO + RCO

X | +o.50,
0 —= R CO0OH

bynna xapOoH kucinoTanap OwWiaH Tapajjies XoJiaTJa KETOHCHUPTIAp XaMm
xocusl Oynmaau. YiapiaH sca KEeTO Ba OKCHKHCIOTalap XaMmJa MOHOKapOOH Ba

JTUKApOOH KHCJIOTaNap OJIMHAIIH.
RCH- (CH,), —ﬁR‘ BN RCH- (CH), ;~COOH 1 R COOR

|
OH 0 OH
+1,50,
Rﬁ - (CHy), —ﬁR‘ — Rﬁ —(CHy),..—-COOH+ R'COOH
0 0

+1,50,

RC - (CHy), ;- COOH ——— RCOOH +HOOC—(CHy), ., -COOH

0
Kapbon xucmotamap (4yMoiM KHCIOTaJaH TaIIKaph) OKCHIJIAHUIITA

Kyna  Oapkapop — Oupukmamapaup. YTJIEBOJOPOIJIAPHUHT  TEPMHK EéKH
KaTAIUTUK OKCUJIAHUIIM KyHUJard KeTMa—KeTJIMKAa Ba Mapajulesl paBHIIIa
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comup Oynmumuuu JlanruOek Ba IlpuinkoBnap cxemaTtuk Tap3ga KyHugaruya

U30XJIauIap.
Crmpr —> Mypaixab sdup
Iapadst — Typponepoxena { T

Ketou —> Kucnora

Keitunurn  Wwmapga  onu® — OopuiaraH  TaaKUKOTIap — HaTHIKacHja
napa@uHIApHUHT OYHJIaM KeTMa—KeTJIMKAa OKCHJIAHHMIIM XaTTO CYIOK (azana
XaM TEPOKCHU]T paguKaJIapyu HIITUPOKUIA OOpHUINN aHUKJIAHIM.

Cropr —> Mypakxab sduip
[lepokenn ST T
Mapadwm — pAIMEAT H/IPOLIEP K.

pajurai Keton —> Kucmora

t

OnedunnapHuHr cyokK ((aszaga OKCHUIAHMINIM 3ca KyHuJaru cxema
acocuzga Oopaau.

Cropr -
Ilepokenn Tuporepokcia
OnednH — s
. pajral paKal Ketron

L 0, — OKCHA <J €M ANbJETH]

Kyna rokopu TtemmepaTypana raz ¢azaga Oapuya acocwii MaxcyloTiap
MEPOKCHU]T paguKaIiap XUCOOUJAH XOCHII OYiaau.

Keron

Mepokonn (3aDHMp MapyanaHMaca)

Hapaims —> pajuKan Amperun t Cropt
(SAEBKMP JCCTPYKIRIACH )
Oxkcuananuim  >kapa€Hiapyd KaTajduTHK skapaéHimap OyniubO romoreH
KaTajqu3la KynuH4Ya KoOajgbT Ba MapraHel Ty3Jlapyd XaMJa KaM aKTUBIMKIArd
TEMUp, XpOM Ty3Japu Karanuzatop cudatuaa Kyutanwiaau. Kym xommapaa
Oy MeTaJUIapHUHT ¥y3rapyBYaH BaJICHTJIMKAArd Ty3Japu HOUIaTWIaad, OyHAa

ylap IOKOPU BAJICHTIIMK XOJATUIAH KyWH BAJICHTIIMK XOJIATUIA YTalu.
CH5CHO + Me **+ H,0 — CH;COOH + Me** + 2H"

+og+
Me? +0,50, ——— Mc®"+ H,0
[ereporen kataym3aa KyJUIaHWIQIUTaH KaTaqusartopjap yd Towdara
OymuHAH.
1) merammap — Pt, Pd, Au, Ag, Cu.
2) ApuUM YTKa3rud XOoCcalld apuM MeTautapHuHr okcumiapu —V,0s, CuO,
Cu,0, WO;, Mo0O3, Cr; Os.
3) aiipum Mertayn Ty3dapu ( BaHamgaTiap, BoJbdpamariap, MoJIuOaTIIap,
Kajaid, pyx, BUCMYTJIIAPHUHT Ty3Japu ) Kysutanwiaau [7 — 13 — 18].
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ACOCHI KUCM

2.1. IlapapuHIAPHUHT OKCUIJTAHUIIN

Meran  Katopw  yIJ€BOJAOPOMJIAPUHUHT  OKCHJJIAHUIIN  MOJIEKYJISIpP
KHCIIOPOJ] HMINTUPOKKAA OOpraHga YIJIEBOJOPOJ 3aHKUPU TY3WIWIIH Ba
y3yHimrura Oofnuk Oymaau. bynpgan Tamkapu Oy kapaHimapra ra3 €Ku
CyloK (hazaga KaTanmzaTopiap, MHTHOUTOpPIIAp XaMJa peakinusiiap MEXaHU3MHU
(pamuKan — xajaka — 3aHKUpP) XaM Y3 TabCHUPHHHM KypcaTaiu.

Hopman  ty3ununum aJIKaHJIApHUHT MOJIEKYJISIP KHCJIOPOJI
UINTAPOKUJIA  OKCHUJJIAHWINK  3aHXKHp y3aWumu OuiaH opTtud® Oopaju.
Macanan, armocepa OocUMHMIA KaTalM3aTop HMINTUPOKMcH3 Meran 420 °
C nma oxcumyianumy Oonutagca, odtad 285 ° C ma, mnpoman 270 ° C na,
karTuk napadpunnap 140 — 150 ° C na  oxkcumranmagu. Illy  Owmman  Oupra
OOCHM OpTHUIIM XaM OKCHJIAHWIN TE3JIMTHUra Y3 TahCUPUHH KypcaTaiu.

Macanan, wmeran 100 arMm. Gocumma 330 ° C na  OKCHIJIaHa
ooumaiau. ['omoreH wuHMIMaTOpsap (a30T  OKCUIJApH, BOAOpOA Opomun),
FOMOTEH Kartaju3aTopyiap CcyrookK ¢dazana (MapraHeny Ba KOOQIBT Ty3jiapu) Ba
IIYHUHTACK, TETEPOTCH  KaTaim3zia KYJUIaHWIAIUTaH  MoJjanap  Fam
OKCHUJJTAHMIN >Kapa€HWHU OIUpHO, pEeakNUsIHUHT aHYa IacT TeMpepaTrypaja
conup Oynuiura oiud Kenajau.

Typau  xunm  yriaeBogopoa  aTOMJIAPUHUHT  OKCHJJIAHUINTA TabCUPHU
KyHujgaruda y3rapajau: ydjiaM4H yriepoJl > UKKJIaM4M YTIepoJ > OupiamMuu
yraepon . by pamukan Oapkapopiurura OOFIuK OViaau. AHMKJITaHUIINAYA,
300 °C  nma  okcummanum HucOatd  10:2:1  Oymamm. ITact TeMmneparypana
CyloKk (¢azama peanoH KoOunuaTr opraagd Ba Oy HucOar 120:10:1 ra Tenr
oynasu.

[TapadmHamap roMoreH OKCHUIAHWINN YIJIEPOA 3aHXKHP JECTPYKIIUSICH
conup OynMacnman, KyWuaardua coavp Oynmamu Ba Oy xkapa€Haa aiabIeruj
Ba KETOHJAp OJIMHAJIH.

+0, P O
+ 0, — CHj- CHy-CH,OH ——=>CH;- CH;-C__
CH,- CH,-CH, —4 . OH? H
L— CH,- CH -CH, $ CH;- CO--CH,
OH

VYriepon 3aHXKUpHU KaHYa y3yH Ba UKKAJIAMYHU YTIAEPOJ aToOMJIapu COHHU
KaH4a KYTpoK Oyica, UKKWJIAMYHU COUPT Ba KETOHJAD MHUKIOPU XaM IIIyHYa
Ky Oymanu.

Xocun OymamuraH  cOUpT Ba KapOOKCWUI — OUpHKManap  MUKIOpUN
HUCOATH YIJIEpOJ 3amKUPH JACCTPYKIMSICH3 COAMp OynraHaa  KHUCIOPO.
napiuan Oocumura OorMK Oynanu. Macaiad, MeTaHHUHT ra3 (¢aszaaaru
(100 atm Ba 360 °C) METaHOIHMHI YHYMH Ba KHCIOPOJ Iapuuan OOCHMHIa
HUcOaTaH KyWujaaruda Oymaau.

O, xonm. xaxxmu % 10,0 7,5 50 1,8 1,6
CH30H ynymu % 2.4 58 12,9 35,0 60,0
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bapua mapapunmap (MeTaHgaH TalIKapW) OKCHAJIAHUIIIA Ta3 ¢aszaga
yIAepoJ 3aHKUpU — KaHuya y3rapca, MacT TeMmIeparypaja  IIyH4Ya  KyI
MaxcyJoTJiap xocusl  OYnmaau. MacanaH; NponmaHHUHT  XaBO  OwWJiaH
okcuutanuil  Hucobatu 1:3,6 Ba mponmusi cnupT OWiaH aneroH yHymH 24% -
250° Ba 373 °C na 2 % HU TalIKWI KWIAIH.

VYrieBogopouiap I€CTPYKTUB OKCHJUTAHUIIIJIAaH criupTIiiap Ba
anbJIeTUUIap XOCWJI Oynumiu peakuus mapoutura Oornuk. Macaman, H-
OyTaH JECTPYKTHB OKCHUIAHULIAAH OJTH XWJI OUpJlaMyd MaxcCyJIOTJIap XOCHII
oynanu.

— CH;0H+ CH3-CH;-CHO

— CH;-CH;-CH;0H + HCHO

+I,’:l2

CHz-CHy -CHy -CHs

— (H;-CH;0H + CH;-CH;-CHO

By sxapaéumza 400 °C ma 34% meranon, 20% mpormon amsaerum, 290° ¢
na sca 18% meranon Ba 29% mponmvoH anmpaerua Xocua Oynagu. AHya mact
TEeMIEepaTypaja UKKUJIaMud yIiiepoajap opacuaard OoFiap y3uialu.

[TapaguunapHMHr OKCHJIAHUII HYHaIMIUIaApUIaH 3HT MyXUMHU YJapHU
KapOOH  KHUclloTaraua  okcuajamgup. Macanad, H-OyTaH OKCHAJIAaHTaHJa
OCOHJIMK CHpKa KHCIOTa XOCWJl Oynmaau Ba OyHAa KylIUMYa MaxcyJoT

cudpaTiia METUIITUIKETOH, STHIIaleTaT Ba OOLIKAa MaxCyJOTJIap OJMHAIU:
N CH3'CDT[\:]C2H5

CH3-CHy -CHy -CHz — CHg-CHgiCO-CHg

¥
—> JCH;CO0H

YOy xapaéuga xocuia Oynaguran MaxcyjloTiap TemIepaTypara Ba H-
OyTaHHUHT YyKyp OKCHIJIAHUIINTA OOFJIHK.

[Mapaduanapauar cyrok (as3ana OKCHIJIAHWINHAAH sSHaga Mypakkad
apajammasiap XOCHJIT oynagu. Onud Oopwiran Taxpubanap UIyHH
KypcaTtaguky, Oapya YriaepOJHUHT Y3WJIUII SXTHUMOJUIMTH Jespiu Oup Xwuil.
Macanan, Ttapku6uaa 30 Ta yriaepon Oop kKartuk mapadguu okcumiianca 60%
Cyo —Cyo bpakuus xocwsn Oynmamu. bup BakTHUHT ¥3uja KyWd KucjoTaiap
(uymonu, cHWpka, TMPOMHOH, MOW KHCIOTaiap) Ba kopu 20 Ta yriepon

cakJiaraH KHCJIOTajap XOocua OViamu.
— (Cyp g KMCIOTaIap

Canklgy —

L5 Cjgkucnora +> CypkHCIOTA [2 - 22].

2.2. Kyiiu mapajuniapHuHr ra3 ¢a3aga OKCHIAJAHUIIN

Canoar wmukécuaa Kyiln  mnapaUHIAPHUHT OKCHJIAHUIIM  acoCaH
dbopManbaerua, METWICIHUPT Ba aleTajdbACTHA OJUII YYyH KYJUIaHWJIAIu.
Xocusl OynraH MaxcyJjoTiap Kyn KOMIIOHEHTJIM OYJAraHd y4dyH Ba yJapHHU
@XpaTUIl KUWMH  OYiaMIIMra KapamaciaH, YIJIEBOJOPOJ  XOMAlIECHMHUHT
ap3oHJIMrd  Ba Oup OoCKMyAa  SXIIM  YHYM Oepuiid ymolOy YCYJIHHHT
UKTHCOIUN J>KUXATAAH KyJIalIuru MabiyM OVIiav.

13



XKapaénaga KUCIOPOJ €TUIIMACIMIM Ba KHUCKa BakTaarun KOHTakT 0,5-15
cek.ra3 (aszaga IOKOpM YHYM OWJIaH OKCHJJIAHMII MAaXCYJOTJIApUHU OJIMILITra
UMKOH Oepanu. byHnan tamkapu kapaéHaa TemmepaTypa Ba  OOCUMHHU
TaHJIAIl XaM MYXUMIUP.

Ilynunraex  sxkapaéHna cyB  OyFu  OWwiaH CYHOJITHPWITaH —Tasinap,
romored uHunuaropiap (HNO3NO,) Ba ailpuMm Xoiuapaa TIeTeporeH
KaTajau3aTopiiap KyJUIaHWIAOH.

Metanauar — ¢opmanpAeruaradya  OKCHAJAHUII — PEakUusCH  MYyXUM
axaMMmusaTra sra. AManuérna Oy skapa€Hzua Xocuil Oyaran (opMasIbJeruIHUHT sSTHa
OKCUJIJIAaHUILTa MOWMJUIMIM JKyJa KaTTa KUMMHYWIMK TyFOUpagud.  ByHuHr

HaTIKACH/IA 3¢a YIIIEPO] OKCUIJIApU XOCHIT OYI1a/in.
0,50,

’701{301{
CH4 0,50,
‘ ‘o —» HCOOH — €O, + H,0
: > HCHO —
L= CO+H,
Yumby xonatnaH keaud YWKKaH XoJda, TypJu KaTtajiu3aTtop Ba

WHULIMATOpJIap  KYJUIAaHWIMIIUAAH KaThUA Ha3ap OKOPM yHYM  OuiaH
dbopmanpaeru onMINra y3ok Huuiap AgaBoMuiaa spumunaMmanu. Kucimoponra
HUCOaTaH METaH YHYMUHU OIIUPHUII OPKATU HUXOAT YJIKaH I0TYKKA SPUIITIIIH.

bup tpybOuar caHoaT Kypuimacu peakTopura MmeTaH Ba kuciopoxa 3,7:1
HucOaTna ro0opwWiaayd Ba KyliMMYa YH MapTa Kyn UEpKYJISLHMOH ra3 OujiaH
apanamrupunaan.  400-600°C ma  wamMmumarop cudarthga a3oT  OKCHIIApH
KyJulaHuiaranaa popmanbaerua yuymu 35%HuU TalKuil 3TaIu.

[Ipoman, Oyran €ku ynap apamalmiMacuHd Tra3 ¢aszana OKCHIJIAIl KaTTa
OyiMaraH MUKIOpAAa KYJUIAHWIMIIK spaTwiav. by skapa€Hga MeTaHoAaH
Talmkapy QopMasibAECTUl Ba areTaldbJAeTHJ/IaH OOIlKa CIUPTIAp, albIeruiiap,
KEeTOHJIap, aleraiiap, Mypakkad sdupnap, kapOoH kuciotaiap, yriaepon (IV)
OKCHJ Ba CyB Xocus Oynaau. OKCHJIaHUIN 4YyKyp OViIMaciurd y4yH XaBo Ba
yriepojgopoa HucOatunu 1:3,5 man 1:4 ravya Xaxmuil HHcCOaTAa OJIMII 3apyp.
Temmneparypa Ba OOCHMHUHI OPTHIIM OKCHUJJIAHUII KapaCHUHHU OIIUPAJIH,
KypYJMaHUHT WIII YHYMUHU KyTapaaud. Mabinym Oynumimya, OOCUMHUHT OPTHIIN
napaduniap ra3 ¢aszaaa OKCUIJIAHUIINAAH CIIUPT Ba aJIbJIETHJIAP XOCUI OYIIHII
yHyMHu optaau. Kyn xomtapna okcuananum 7-10 at™ aitpuMm xosuiapaa sca 20 atm
oocumaa onud Oopunaau. ['a3 ¢azamu okcuasaHuOAa TEMIEpaTypaHUHT FOKOPH
OpaJiufu yTJEBOJOPOAJap ACTHAPATIAHUIIA Ba KpPEeKUHrura cabad Oymuim
MyMKuH. Macanan, H-0ytan 450-500°C okcuanaHuIga KUCMaH AerHIpaTiaHau.

C.Hq + 0,502 — C,Hs + H,O

Hartmxkana xocun Oynran ankeHHUHT KaiTa Y3rapuimy HaTH)KAcHIa XaTTo
400°C ga xaMm KyIIuMua peakuusuiapiad Kyid mapaduauap, oje(uHIap XOCHI
oynau.
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—» (' =sHs + H2
Catin —

——== _-H4 + COoH,

[Mapadunnapau ras ¢azana okCUAIAIIIa MUHUMAJ TeMIepaTypa HHTEpBaU
250 - 280°C amamuérna sca 350 - 430°C nma omu6 Gopunamn. Kyn xommapma Oy
*apa€H KaTanuzaTopcu3 Oopaau. XaTrTo IOMIIOK KaTajau3aTtopiiap XaMm CIUPT Ba
QJTBJICTU]] YHYMUHHU TTACAUTUPHII MyMKHH.

Toza yrmeBomopon €ku  kucinopon —apanammacu  350-370°C  na
HUPKYJISIUATa KUPUTWIMO KOHTaK anmapartura robopuinanu. OKCUIaHUIIIA
XOCUJT OYTauran UCCUKIINK HaTWxkacuaa temneparypa 430- 450°C ra kyrapunanu
Ba aTcopbepra Tymub cyB OmiaH roBwiagu Ba Temmepartypa 70-80°C ra Tymaau.
bup BakTHUHr ¥y3upga ra3 OunaH Oupra QopManpleruji Ba KaMm ydyBYaH
Oupukmanap yuuiad KoauHaau. byHaa ra3 coByk CyB OMJIaH IOBUJIAU Ba METAHOI,
alleTanbAeTU, KETOH, aleTajyiap Oupra axpanaau, KOJTraH Tra3jap peaxiusara
kupuinmarad napadunnap, CO, CO,, N, Ba Kyiu yrieBojgopoiiap ( MeTaH, 3TaH,
TWIEH ) KPEKMHI HaTH)Kachaa XOCWJ OYyiraH rasjap XucoOiaHaau. bupuHum
a0bCopOIMOH KOJOHKaAa ONMHTaH (Gopmampaerun 15 - 25% HU TamKwI KWIaau.
YHaaH yuyyBYaH apajaliMallapHu XaWjganl OpKajlu IOKOPH Y4YyBYaH MaxCyJIOT
axpatub onuHca 35-40%mu popmanuH onvHAnU. Y KaM aJMallMHyBUYMd CMOJIajap
€K1 SpUTyBUMTIAp EpaMuia apanamManapaad SKCTPAKIUs KUIMHUO TO3aIaHaIH.

bup xr yrieBomopomman (Cz-C,) 200 — 300r amerampaerua, 200 — 300r
dopmanbaerua, 150 — 220r meranoin, 30 — 60 r aneron Ba 200 — 250r ynapra
apaJalirad spuTManap OJIMHAIH.

Cyrok (hazanu OKCHIUIaHMINA CYIOK XOJard H — OyTaH WIUIATWIATUd Ba
YHIaH cupka kucnota onuHaau. Tapkubuna 0,3% kobanbT amerat €Ku MapraHell
areTaT cakjaraH KaTaJm3aTop UINTHpokuaa xkapaéH 60 atm 6ocum Ba 165 - 170° C
TeMIlepaTypaja amMaira omupuiaan. PeaknmoH KoJOHHAJaru KaTaau3aTopiiv
sputMara ysnykcu3 H — Oyran rob6opwranu. 100 kr v — Oyranman 80 Kr cupka
KHUCIIOTa, 5 — 7 K& MeTWIITWIKETOH, 10 —20 kr mypakkad sdupnap onMHAIM.

bynnan Tamxkapu yuyBuan enrwn Oenszun ¢pakuusicu ( 30 - 90°C ) ap3oH
xamja Kynai ppaxkuusaup, yaaa yriepon Cs— C; opanuruna OYIWINN KEpak.

Kymon ycymuna mzomponun 6eH307 OoKcHajiaHca (PEHOT Ba aleTOH XOCHI
oynaau, 0y KymMoJl yCyJid JIeUHIIa Iu.

CHs . _CH

CH;—CH—CH; N
@ S @ - @ E
H3PO, KaT.

Genson usonponunGedson
(kymom)

(|3H3
CH;—C—0—0—H

OH
H®
- —_— + CH3 — ﬁ_ CH3
(0]

KYMHJITHIPONEPOKCH Q)euon aneToH
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By ycymuunr ad3anmuru mryHmaaku, OyHaa Oupop KymmMya MaxCyJaoT XOCHIT
oynmaiinun. byryarm kyHaa ¢enHon mry ycynna MHUHITIA0 ToHHanmad uiad
yukapuiaau. by ycyn 1949 iiun P.1O. Yunpuc, b./1. Kpyxanos, M.C. HemnoB Ba
[L.T". CepreeBinap ToMmoHHAAaH cOOUK UTTH(OKIA spaTuirad. Kymon ypHura stumn
O€H30J1 0JIMHCa, aleTO()EHOH Ba METHIATHIKApOMHO Xocua Oymamu. [ 1 —9 ]

2.3. Cywk ¢a3zaan H-napaduHIAPHM OKCHAJIA0 CIIUPTJIAP OJIMII

C10Cy0 TapkuOii I0KOpH  CHHUPTIIAp aMWICylb(aTiap TUOUAATH  CUPT—
¢daon mMonnanap Ba IOBYBUM  BOCHUTajap OJUII  yYyH MyXHM XOMamié
XHcoOaHaau. Yap yrieBOAOPOUIApHU TYFPUAAH-TYFPU OKCUIJIA0 OJIMHAIM.

+0,5 O,
CisHz; —— 25 s H,,0H
by xapaénnum Kyhupgaruya xam oau0 Oopumi  MyMmkuH. byHzpa mactial
KHCJIOTa XOCHJl ~ Oynaau Ba  YHHUHI THAPOTEHJIAHMIIUIAH  CHOUPT  XOCHII
oynanu.

CEDHﬁE H 26141‘1290001‘1 ﬁ' 2014HEQCHEDH

H-nmapadunnap acocupa roxopu CHI/IpTJIap (C10-Cy) omum ycyJuHH
A.H.bamikupoB ~ #uynra kyurad. bamkupoB ycynuaa IOKOpH  CIHUPTIAP
omumi yuyH  xomamé Basubacuuu 275 — 320 °C garu raszoiimn  Qpaxmusacu
(kapObamuanu nenapa@uHU3anus  KAIUMO OJMHTaH) SbHUA IOMIIOK mapaduH
bpakuuscu Vraitan. IOMmox — mapaduH — TapkuOugard  OKCHJJIAHUII
JKapaHUHU TOPMO3JIOBYUM  apoMaTUK yriaeBogopoanap wmukgopu 0,5 % nman
OILIMACITUTH  KEepax.

Oxkcupnam  sxkapaéHu  y3JdyKCuU3  0apOaTakjIoBYM  KOJIOHKana oJiu0
Oopwranu. ABBan  KoJIoHKara H-mapaduH Ba yHra 4-5% Oopar KucioTacu
Kyduiaad  Ba KUCIopoa a3oT  apanammacu  (3-4,5 xaxmu O,) Ounan

OapOatupiaHay. By *KapaéH yriaepojgopomsiapHuuar  35-40% w
OKCHJJTAaHTyHYA JaBOM OTTHpWJagd Ba OyHMHT y49yH 3 coaT  BakT
capdiaHay.

bynna texuuk cnupt 71% (6up aromnm), riukojuiap 14 xkerocnuptiap
4 %, ketonnap 7% Ba 2% yraeBojgopoanap oJuHaau. Kartuk mnapaduHiapHu
cytok (azanmu oxcumiad rokopu Moaekyysip (Cig - 20) €F  KHCIOTalapuHU
CUHTE3 KWJUII KYI TOHHAJIM OKCHJJIAIl MYXUM KapaHiapaaH Oupumup.
By peaknuss yuyH oSHr sxmm xomamé 350 — 450 °C kailHOBUM  TO3aJIaHraH
HedhTh mapaduHUAMp, yHAa yriepoa coHu Cos —Cgs rada Oymaaw.

Karanmuzatopcus mnapadurmapaunr cyok $azanu  oxcuianumm 150-
170 °C pma Gopaau Ba OyHma ©acT HABIM KHCJIOTagap oJuHaad. HwucOaraH
CCJICKTUB xKapaCHiap Y4IYH KaTaau3aTopiap cudarua KaJui
NEepMaHTaHaT CYBJIM JPUTMAacH, MapraHel] Ty3japH, MapraHel IepOKCHIap
KYJUIAaHWIAIH.
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2.4. TyiiluHMaran yrjieBOAOPOAJAPHUHI OKCHIJIAHUIIH

Onedunnap Ba Oomka KymOOF cakjaraH OupukManap napaduniapra
HUCOATaH OKCHUIAHUIN OKapaéHiapura Typid TyMaH KHPHUIIAAH. Yiap
opacHJaH aMalMil axamusiTra »dra OyiaraHiaapu KyWuaaruwiapaup:

1) Onedwnmap ammna xomaruaa — KYmOOFHW — cakimad  KapOOHWI

OWpHUKManap XOCHJ KHJIUO  OKCHIUIAI :

CH2=CH —CH3 + 02 — CH2= CH-CHO + Hzo
2) KymIOOFHM OSIOKCHJIAI OPKAJIM O - OKCHJIAp Ba YHJAAH THIPOKCHILIH
OMpHKMaJIap OJIHIIL

0
/A
.. RHAC-CHR
RCH=CHR — | # sH,0
+Hgo
M R(le - (|:HR
OH OH

3) KYmOOFIM YIJIEBOJOPOJHU OKCUIIA0 KapOOHWUI TypyXu cakJjaraH
OMpUKManap OJMII

CH, =CH-CH3+ 0,50, - CH;- CO - CH3

Onedunnapau  cywokK ((azaga TOMOTeH UWHULMAaTOpiap (MEepoKCcUaIap,
TUAPONEPOKCHIap) €KW  KaTtanu3aropiap (KoOaibT, Mapraser Ty3japH)
UIITUPOKUIA OKCHUIAHHWIIKIAH acocaH ajbJeTHAap, KEeTOHIap, CHHpTiIap,
THAPOTIEPOKCUANIAP, O- OKCHAJAp Ba OOIIKAa apajammMaiap XOCHJI OYiaiu.

Onedpunnapuu ra3 (azaga oKcujJIalIla TOMOTEH KaTaiu3 HucOaTtaH
CCJICKTUB DKAHJIUTH AHUKJIAH/H. VYnapuunr  Oab3uiapu (IJIaTHHA,
XxpoMatriap) onehuHHH ~TYIUMK okcumiamra  Oomkacu (V;0s) onedunmaru
KYIIOOFHU JIE€CTPYKTHUB OKCH/JIJIAIITa, yuunun  toudamu (Cu,0)
Karanu3aTopyiap  KYmIOOFHM  y3rapTUpMaciaH  TYWMHMaraH  KapOOHMII
Ooupukmanap  (yriaepojg  COHHMHH y3rapTupMac/aH) XOCHII 97002000
XYCyCHSITIapHra dra XUCOOJIaHWIIAIH.

Walls
—== HCHO + CH--CHO

CH,=CH-CH, — |
gl
™ CH, = CH —CHO

Mabnaym Oynummmua, TapkuOuga  TYpTTa Ba YHJAH OPTHK  YIJIEpOJ
caknarad ankennap V,0s wumITHpOKHUIa TYHWHMAaraH MajerH KHCIOTacu Ba
YHUHT aHTHJPUHHM XOCWJI KHJIAaIH.

V,0;  ColilO, CH 'CQ

CH, —CH = CH-CH, > | o

CH-CO
IOxopunarm ©Oapua peaknusiiap mnapaienl €EKUd — KETMa-KeT 4YyKyp
okcumnanumugan CO,, CO Ba cyBHM xocui Kwiaau. OneduHIapHUHT
aKpoJIeMHTa4a OKCH/JIAaHUIIKA KHUCJIOPOJ aTOMHU  HUILIOHJIAHTaH YIrjepojJiap
Owran okcwmianaau. Onaubd OopwiraH TaaKUKOTIap HATWXKAcHIa MablyM
OYNINKW, KHUCIOPOJ  XOXJaraH 4YeTKH YriepoJ aToMu OwiaH  Oup Xuil

napakana OOFIaHWUINW aHUKJIAHIIH.
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H'CH, =CH ~-CH; ——> '“CH, =CH -CH, —>
—> '“CH, =CH -CHO
—> [CH-cH “CH] —

—> HO - *CH; - CH=CH;

bynman kenu06 4dMKKaH XOJAa MPOIMUJICH Ba HW300YTHJIEH KaTajau3aTop
Cu,0 wumTHpoKHIa OKCHIJIAaHTaHAa KYIIOOF cakjaraH KapOOKCHII OMpHKMaliap
XOCUJI OYnuIM MabiayM OVyiau.

8]
CH,=C-CH, —> CH2=(|3—CHD
| -H;o
CH3 CHB

byren—1 Ba Oyren—2 Oup BakKTHUHT Vy3uja M1y Karajau3aTop Ouiad
METWJIBHHWIIKETOH Ba KPAaTOH albJETHIHUA XOCHJI KHIJIaJIu.
CH;-CH=CH-CH; > C(H;-CH=CH-CH; ]
CH;- CH=CH-CH; —> CH;= CH-CH-CH;
— CH:-CO-CH=CH;

[CH, ' CHY'CH™ CH]

|5 CH; -CH=CH -CHO

byren—1 Ba Oyren—2 HuHr V,0s ¢ku  MosmOnaTiIap Ownan
okcuuianumuaal 45% yHym  OwiiaH MajeuH aHruApuj Ba Yy OunaH Oupra
METUJIBUHUIKETOH, (QopManbpAerujl, aneTalbJeru CUpKa KHUCIOTacu Ba
Oolllka Mojjanap OJIUHAIM.

Axponenn CH,=CH-CHO T =52,5°C Ba metakponeun CH,=C(CHj)-
CHO (Teyiox. =73,5°C), ymap cyBaa KaM SpHHAM Ba a3HaTPOIl SPUTMA XOCHI
kunaan. HWceuTwnranga €Kkd MHUIMATOPIIAD TabCHUPHAa OCOH TOJIMMEpIaHu0
KaTTUK XOJIaTra YTaJi.

AKpOnernHHH oJie(puHIapaaH OKCHUJ1a0 OJIMLIIaH TalIKapu
arneTanbaeTu] Ba (HopManbACTUIHU AlIbJI0JI KOHACHCAIMSITa KUPUTUO Ba Oup
BaKTHUHT ¥y3WJa JACTUAPATIA0 OJUHAIU.

OH
HCHO + CH; -CHO ——> CH; —(|3H -CHO —— CH;=CH -CHO

~Hy0
OH
AKpOJIEeMH Ba METaKpOJIEMH MYyXHM coXajlapAa WUUIATUIAAN YJIapHUHT
OKCUJUIAHMILIMJAH aKpuJ Ba METAKpWJI KHUCJIOTajgap Ba YJApHUHT >Pupiapu
OJIMHA/IH.

0,50 + 4 HCH
CHACH-CHO - CH,<CH-COOH # CH=CH —COOCH;
= 7

(B, ~C-CHO s (hec-coon B, CHi= -CO0CE,
| -HO
CH, CHy “ (H;

Akpunm Ba MeETakpwyi KucjoTa ddupiapu Kyda MYyXuM KUMMaTIA
MOJIMMEP MaTepuauiap XUCOOTaHHIIATH.
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AKpOJIGMHHUHT ~KalTapuiMiyd ajyiuil CHOUPTHU Oepaan Ba y Y3
HaBOaTuja H-TIPONWJI  COHUpPTra  ailaHagu. AJUIMA  COUPT UIYHUHTACK,
aKpOJICMHHM KaWTapull Ba OUP BAKTHUHT V3UJla MKKWIAMYMA CHUPTIAPHU
KETOHTa4a OKCHJyIall OWJIaH Xam OJUHAIU.

+ (CH::CHOH

+H
CH, =CH -CH; ——» CH=CH-CHO
- HID (CH3}|ECD

——>» CH; =CH - CH,OH H CH; CIH CHE
OH OH OH

AkpolienHHM OyHAaill opaliiK yCyJijla OJMII ajUTWJI CIUPT acocuja
OMXJIOpJIAaHUII yCYJIHJIA TJIMIIEPUH OJiuIra Kapatwirad [1-4-14].

2.5. AlIkeHJIapHHU OKcH1a0 napyajam. O30H0/143
Arap ajkeH WINKOPUH MyXHTIa Kajuil IepMaHTaHaT OWJaH KHU3IUPHIICa
nactnad nuosap Ba kewmH dca C-C Oofu y3ynumm coamp Oyiamu. byHma
okcuioBumnap cudaruga KMnO4+H,SO,  €xm K,Cr,0;+H,S0, Jap
KYJUIaHWUJAAu Ba peakius KU3gupuil OuinaH onaud Oopunaau. AJKeHiap
napyaJaHAIM OWJIaH OKCHJIJIAaHWII MaxCYJIOTIapyd YHHHT TY3WIHIIHJIAH KeIno
YHKKaH X0JIaT/a KapOoH KucioTanap €K KETOH OVIINIIM MyMKHH.

R R
O

Se=c{ - 2r,c=o0,

R R

KETOH
TETPAMIMALIIHTAH ATRKCH

R
R—CH=C{ —#'~ R—COOH + R—C—R,
R KapGOH KHCIIOTa I

TPHAIMATHT A KEeTOH
ERING ]

R—CH=CH—R —€~ 2 R—COOH,

AvanmuéTaa KynuHYa ajJKeHHJIApPHU OKCHTa0 NapyalallHHAT 030HOJIH3
yCyJIM KYJUTAaHWIQJAW Ba PEakiusd WMKKA OocKuyma Oopaau, OMpHHYM OOCKHYIA
O30HJIAIJIaH O30HHUJ XOCHUJ OYiica, MKKMHYM OOCKHWYJa KaWTapyBumjap EKu
BOJIOPOJTIEPOKCH] OWMIIaH TAhCUPHIAH O30HUIHUHT MapYaIaHUIIN COMUP OYIaan.
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Y/
e R-C—R + Z10
0o—0 H
R / R .
C C — ANbLIETHA KETOH
H 0 R
O
' 030HHU]] ﬂ"' R—C//

+ R—C—R + H;O
OH I

Peakmussauar  Owpuaun  Oockuum  5-10%  O30HHMHT  KUCIOPOIIATH
apaaliMacy MHEPT SPUTYBUMIA MacT TemrepaTypana (-78°C, H30MpOnuiI CiupTH
Ba KypYyK My3 apajlalliMacH) ajlkeH 3puTMacuiaH yTkazuinaau. O30HIam xapaéHu
Kyhiugarmda Oopamu, OyHIa aBBaJl MOJLO30HOJ Ba KEWWH YHUHT KalTa
I'ypyXJIaHUIIM/1aH O30HU]] XOCHJI OYJIaIu.

0—0
R\ /R [CLASR RS ee® R\ IR R\ I \ /R
P O —0—0: e N A A
R e se oo H I | R H 0 R
H 0—0—0

AJIKEH 030H MOJNbO3OHH]T O30HH]

IOkopuna KypcaTWiraHuJeK, pEeakIUSHUHI MKKUHYM OOCKMYMIA PyX
KykyHHU Ba 50% 51 cMpKa KHCIOTACH MIUTUPOKHUIA O30HUIAHUHI NApYAJIAHUIIN Ba
OXUPTU MaxcCyJjoT cudaTuia ajJbJeru] Ba KETOHHUHT XOCUJI OYIUIIM Ky3aTUIalu.
Arap 030HUJ OKCHJUJIOBYM HINTHUPOKHJA NapyajaHca yHIAa pPEaklus MaxcCyJIOTH
cudaTHia KUCI0Ta Ba KETOH XOCHUJ Oyiaau.

/I\/\/\ 5 o )\/\/IL
CH,Cl, CH;COCH
X mec ’ 0

6-MeTun-1-renTeH 5-MeTunrekcaHanb

Arap 030HMJ HaTpuhOOpruapuj OWIaH HILIIOB Oepuiica OXHPTH MaxCyJOT
cudatua YHUHT CIIUPTH XOCHI OViaau, MUKIOAJIKEeHJIap Oy IIapouTaa JUoJiiap
XOCHJI KUJIaJu.

0 NaBH, OH
ﬁH;C - 4 HO/\/\/\/

LMKJIOrEKCEH 1,6-rekcaupuon

2.6. DTHJIIEHHN OKCHAJIA0 PTHJIEH OKCHJ OJIUIII

Hactna® xypub YTuiraH STUJIEH OKCHUIHU STWIECHXJIOPTUAPUH acocuia
ONIMIIIAH  Kypa  OTWJICHHU TYFpUJaH —TYFPU OKCHUIIA0 OJIMIII KEHTPOK
KyJutaHwiaau Ba Oy ycyiara Karra 3bTHOOp KapaTwiraH. OTWIEH OKCHIHUHT
OpPraHUK CHUHTE3/1a KYJUIAHWIUIIN >KyJa MyXUMIUP.

OtuneH TapkuOujga  TYWHUHTaH yrjepoa aroMd — Oyiamaciaurura
KapaMaclaH,  YHUHT  OKCHUJUJIAHUIIM  >KapaéHHUHT napameTpiapu  Ba
Kartanu3atopra OOFJMK XoJiga Typid HyHamumiga Oopaau. MUC KOHTakTH Ba
Banaauit (V) okcua Omman 500- 550 °C ga acocan (dopmManbaeru XocHui Oyiica

KYIIMM4Ya MaxcyJoT cudaruia YyMOJIX ~ KHUCJIOTa,  OTWJIEH OKCHJ,
aueTanplerull,  CHpKa KHUCJIOTa, OKcajaT KHCJIOTA XxamJa  KHCMaH
OKCUJUIAHUILIJAH  YIJIEPOJ  OKCHJJIapH OJIMHAJIH. bomka MeTaJI
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KOHTaKTJIapuaa Xam Iy TeMmIeparypaia TYJIUK OKCHJIAHWII Ccomaup Oymanu.
Karanuzarop wumtupokucus ¢GopMaableruja, aleTalbIerusl, JITHICH OKCHII,
YyMOJIM KHCJIOTa OYHJaH TallKapu TJUOKCAI XOCHJI OYiajiu.

CaHoaryia STWIEH OKCHUAM OTHUJIECHHHW KyMYIl KaTajau3aTOpPJUTHIa XaBO
KHCJIOpOA OMJIaH OKCUTa0 OJTMHAIH.

CH=CH; —gigec~ HCCHy
ITHIEH ({

ITHNEHOKCHI

CenexTuB KaTanu3aropiap Kyia® STUICHHM OKCHJUIAIl OPKAIU 3TUJICH
okcua onum ytrad acpHuHr 30 — Huwmapuna spunigd. Mabiaym Oynumimuya,
TypiAu TallyBUWjapra EHUIITHUPWITAaH KyMyIl MeETaad HucbaTtaH macT
temrepatypaga 200-300°C mHTepBanga *XyJa CEJIEKTUB HKAHJIUIH AHHUKJIAHTaH.
[lly xaramu3aTop MIITUPOKMAA IOKOPHM  XapoparAa METAaHHUHI  TYJIHK
OKCHJUIAHHWILM, IAacT TEMIleparypaja 3ca JKyda XaM [AcCHUB XapacH Ccoaup
oynanu.

MabiyMKH STWUICHHUHI TYJIUK OKCHJIAHWIIM KUCMaH STUJICHOKCUIHUHT

KeWMHYAJIMK $HAa OKCHJUIAaHWUIIU OPKalIU coaup Oynaau.
By jKapadHHM KyprasMand KWIHO HHUIIOHMAHraH ~'C H30TONM OpKATH SHHH
STHNIGHIA  HUIIOHJaHMaraH 'C  HM30TONM Ba  STHICHOKCHIHZA aca
HULIOHJIAHMAaraH YIJIepoJ, aTOMH CaKJaraH apajaliMa OpKAJIM aHUKJIAHTaH.
bynna xocun 6ynran 75% CO, STHUICHOKCHAM XUCOOWIAH XOCWJI OYnaau.

2.7. ApOMAaTHK OMPMKMAJAPHH OKCHIJIANI

benzon romosoriapu ocoH O€H30J XajlKacu 3ca KYmHH ( o — yriaepon )
yraepoauaan okcuananaau. Kymon metoau caHoatna (peHO OJUIITHUHT aCOCUHU
Talmkuil Kuiaad. byHaa gactinabku maxcynoT cudartujga OSH30JHHHT MPOIHIICH
OwiaH ¥3apo TabCUPHUAAH OJIMHTAH KyMOJ SThbHU H30MPOINUI OE€H301 KYJUTaHUIIa H.
KyMon xaBo kuciopoau OwiaH KoOanbT Ty3japd WIITUPOKHAA OKCHIJIAHTaH[A
paaukaid MexaHu3M Oyinua peakiusi comup Oymaaum.  MacanaH, KyMOJHUHT
CylOK (hazaja XaBO KHCIOpOAW OWIaH OKCHUIJIAHWUIIWIAH HHUKENT EKH KOOaIbhT
Ty3Jap¥ UINTUPOKHAA KyMOJ THAPOMEPOKCUIAHM XOCHUJ KUJIaIH.

of s (é)oiﬂ
VAR
CH; 0.0 CH,

by peakmusi pagukanm mexaHu3M acocuja Oopaau. Xocws OYiaran o —
THJIPOTIEPOKCUIIKYMOJI CYIOJITUPWIITAH Cylb(ar KHUCIOTa OWIaH IOKOpPH YHYMJa
(deHon Ba alETOHHM XOocuJ Kuiaau. By ycyn ¢eHonm Ba aleToH OJIMIIHUHT
SHI camapajid yCyJu XUCOOJIaHaIu.
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(I)OH

CCH; OH 0
©/ CH,  _HiSOupat). ©/ + CHy—C—CHy

Arap  ankunOeH3outap — HucOaTaH ~ HOKOpHM  Imapoutna  (KaTTHK)
OKcHJaHca, OyHJa apoMaTHK KapOOH KHUCIIOTaiap XOCHJ OYnaiu.

NapCry0y
wor{ Yoo 2382~ ow{ H-coon
H,CH; COOK COOH
KMnO,, OH® U H,0® O/
a0, OH_ HO07

Arap wMmoiekyna TapkuOujga Oup Heya alKuWil TypyX alKWil TypyxXu
Oynca, ynapHuHr Oapuacu okcuanaHaad. bynra wmwmcon kuimO, o —
KCUJIOJTHUHT (Tan KucjoTaraya OKCHJUJIAaHWIIMHU KEJITUPHUII MYMKHH.

CH; CQ COOH
0,, KaT. H,0
—— /O —a
" “CHj3 Co COOH

O-KCHIIOJ ¢ran KucnoT
C&A@*CH(CH@ e HOOC—Q‘COOH
4-M30MpPONMATONVON TepediTal KHCIO0Ta

AnkuiOeH30/u1ap 030H OuWjlaH OKCHJIaHTaHaa O€H30J1 XaJIKACHHUHT
OKCHUJIJTAHUIIM KapOOKCUJ Trypyxrada yTtaau. byHnail peakuusi UKKM OOCKUYAa
onmu6 Oopunamu. [actna® ankwiOeH3071 O030H Ba CHpKa KHUCIOTa Ouiad
TabCHUpJAIIaA YHIAH KeHWWH skapa€H BOJOPOJ TMEPOKCHI OHJIaH KaiTa
UIUIaHuO KapOOH KHCIIOTalap OJIMHAIIU.

2.8. CO acocuaaru cuHTE3JIap
Yriaepoa OKCHIJIApHM aBBAJI0O OPraHUK OWpHKMara aJIaHTHUPHIN YYyH
aBBAJIO YHUHT TapKUOWUTa BOJAPOJHN KUPUTHIII 3aPYP.
bupunuu mapta 1902 itun Cabare CO nvu H, 6mnan mertanraua kaitapwii
PEaKIMICHHU aMaJjira OIIHUP/IH.
CO +3H, — CH, + H,0O
Peakimsa 180°C Ja KalTapuJiraH HUKEJI ~ KaTaJIM3aTOpH MIILIATUINO amajra
omwmpwinu. Hatmkama mypakka® yrieBaiapomjiapHU Iy YyCyJjaa OJIUII FOSICH
naiito OVnau. By cOxamaru ypynuiiap gactiad camapa 0epmanu. JIekuH pyc
ommmu E.W. OpnoB 1908 #unma yriepoa OKCHAM Ba BOJOPOAIAH 100°C Ba
atMochepa 6ocuMua HUKENI-MAJIAui KaTalu3aTopyu KYJiad, STUJICHHH CHUHTE3
kwingd. Hatwxkama mry cOxamard aMaiuid WIUIapHUHT OolulaHumura cabaduu
oynau.
2CO + 4H2 _— H2C :CH2 + 2H20
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1913 jtmnma yriaepox (II)-okcumu Ba Bogoposn 6mman Gocum octima 400°C
Oup Karop TaxpuOanap ytkazunau. bynnail mapoutna yrieBomopojiap OuiiaH
Oupra KUCIOpOAJId OpTraHuK Mo dasiap XOCKI OVIIUIIN XaM aHUKJIAH/H.

1926 iinna 6y kapadHra KaTalnu3aTop XaM apanairTupiid, oyrma 230°C
Ba arMmocepa Oocumuaa TEeMHUP OKCHAM Ba PYX OKCHUIU HUIITHUPOKHIA OIHO
Oopwiranja MeTaH Ba O3TWIEH KaTOpPH YIJIEBOJAOPOJIap XOcCui OVyiap 3KaH.
[ynaan keluH CyB Ta3u acOCHUIard YIJIEBOJIOPOJIap CUHTE3Ura KUpUIIWiIau. by
¥3 HaBOATH 1a TETEPOreH KaTaIu3HUHT KaTTa I0TYFU OYIIAH.

byrynru kyHga yriaepol OKCHUIM Ba BOJOPOJ acOCHUllard CHHTE3Jap
caHoaTga MyXuUM axamustra sra. Hatwkanga ymap acOcujga O€H3MH, AU3el
Exurrcy nmapaduH, FOKOPH CiUpTiaap, 0ab3u KETOHJIAp, adbIAeTHUIap OJMHAIH.

YriaeBogopoanap CMHTE3U

Cabare 250° yrmepox (II)-oxcuan Ba BOJOPOAHHM MaifIaiaHraH HUKEN
KaTanu3aTopuaad VTKa3wiarasjga MmeTaH XOcwi Oynap skaH. buz Oy peakuus
OWIaH IOKOpHU/Ia TAHUIINO YHKJIHK.

CO + 3H, — CH4+ H,;0

KeitnHru n3nanunuiap myHu KYypCcaTauKy yIiiep0 OKCUIJIAPUHN KaTaJTUTUK
JETUIpareHyIall HaTHXAcUAa TYFPU 3aHXKUPIM YTIEBOJAOpOMTIap XOcui Oyiap
skaH. by peaknus cuszra Mabiaym Oynran Oumep-TpOonuiil peakusCuup.

Arap 200°C armocdepa Gocumma HHKen GKH KOOAnT KaTalH3aTOpH
KYJUIaMHIIca KyHUJJaru peakius coaup Oynap sKaH.

2nCO + 2nH, — C,H,, + nH,O
TEMUP KaTaau3aTOPH KYJJTAaHUIICA,
2aCO + nH, — C,H,, + nCO,

OMpOK KEeWMMHTM peakuusiga cuHTe3 raz Ttapkubumaru CO MUKIOPUHU
BoJopos; HucOatan 1:0,5 HucOaTga apanamiTUpuiln Kepak. XOCWI Oyiran
TYHUHMAaraH yrjieBoJ0POUIAPHUHT aCOCHM KUCH THIPOTEHIAaHUO TYHHUHATH.

CiOgn + Hy, — CiHonso

Yrinepox okcuauM Ba BOJOPOJ acOcH OMp KATOp CHUHTE3JIApHU amajra
OmupuI MyMKuH (1-cxema).

JKapa€HHUHT APOUTHHYU Ba KaTaau3aTOpJIapHU Y3rapTUPHUIL OpKaJIUd Typiu
YIJIEBOJOPOJIAPHU CUHTE3 KWIMII MyMKHH. 2-)ansaijga CO Ba H, acocuparu
TYpJIA CHHTE3JIAPHUHT IIAPOUTIIAPU KENTUPHIITAH.

MeTtaHoJ1 Ba 001IKA CIUPTJIAP CUHTE3H

FOxopuna ailTu® yTraHuMu3aek OMpUHYM MapTa aMmanui skuxataan 1913
Wuiaia yriaeposl OKCMIU Ba BOAOPOJAJAH OMPUHYM MapTa KUCIOPOIJIU OpPraHUK
Oupukmanap cuHte3 KwinHau. bupok tokopu 6ocumpaa (120-150 ar) Ba rokopu
Tempeparypaza (360-420°C) cepwii, Xpom, K0GOIIT, MapraHec Ba GOIIKA METAILIAP
Xam/a yJIapHUHT OKCHJIapH UIITUPOKUAA CUHTE3 00 Oopuiica yrieBogopoaiap
Ba YJIAPHUHT KUCIOPOJIA OMpPHUKMaapu XOCHI OYiap dKaH.

ITIpodeccop b.H./lonros Ba xamkacOmapu xusmatiapu Owmiman 1933 iinmna
OMpUHYM MapTa yriaepoJ] OKCHUAM Ba BOJOPOJ acOCHAA METAHOJ] CHUHTE3U 3aBOJU
UIITa TN,

CO+ 2H, —> CH3;OH +111xX
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Peakuusnan xypuHu® TypuOAauku OOCHMM OPTHUILM Ba TEMPEPATypaHUHT
MacaMIy METAaHOJHUHI YHYMHHH omupand. Arap 50 ar OGocuMm Ba 300°C
TeMpeparypaaa MetaHoa yuyMu 8% 6yica, 300 at 6ocumia Ba 11y Tempeparypaja
yHYM 62,3% Ta TeHr 6ynamn. 1T Meranox omumr yays 700 m° CO, 1400-2000 m* X,
capdaaHay.

MeTaHosl OpraHMK CHHTE3HMHI MyXUM XOM-amé MaHOauaup, y acocuia
dapmannerus, aHTUGPU3, METUIMETAKIUIAT, METWIXJIOPUJ, HWHTHOUTOpIIAP,
Jakiap, MaTop EKMIFWIapura Kymmmuaigap cudaruga Ba SpUTyBUM cudaTuaa
WIUTATAIIAN.

FOkopu cnupTiapHUHT CHHTE3U XaM METAHOJHUHI CHHTE3Ura yXIanau,
dakar yH&Ia rasjgap IOKOpM TeMIepaTypa Ba MAacT TE3JIUK OWIaH CHHTE3
KOJIOHHACHTa KUPUTUIIA/IH.

nCO+ 2nH, — C,H,,+1OH + (n-l)Hzo

By peakmusgaru karanuzatopiap XaM XyAJM METaHOJ CHHTE3MJIaru
cuHrapu 0ynaau (2-xansan). Peakius ynymu sca 60-65% ra TeHr.

CHHTEe3 KWIMHTAH METAHONHHMHT KarTa Kuemu 550-650°C na kartamuTuk
OKCHUJTaHUIIl OpKaiu ¢apmanaerua onunanu. Tapkuodbuna 35% meranon cakiara
CIUPT-XaBO apajaiiMacura cyB OyFH KYIIMJITaHAa Sr30TEPMUK PEAKIUS COIUP
oynasu.

CH3;0OH +1/20, —— HCHO + H,0 +159 X

bynnan  Tamkapu DHAOTEPMHUK  JCTUAPOTCHIIAHUI OPKAIH  XaM

dbapManbieru] oOJIMHAAN, peakius yHymu 3ca 83-92% ra teHr O6ynaau.
CH;OH —— HCHO + H; - 83,7 x)X
AJIbJIErH/l, KETOH Ba KHCJIOTAJAP CHHTE3H

AJbJIeTH/I, KETOH Ba KHCJIOTaJlap acocaH YIJIEPOJHUHT OKCHUIU OujiaH
YTIE€BOAOPONIAPHUHT €KU BOJOPOIHUHT TAbCUPIIAIITYBHUIAH CUHTE3 KUJIMHA/IN.

CO + H, — CH),0O

Byrauman Gommiab keiimnru yrmesomopomnap 20-40°C Ba 300 ar Gocum
xamaa AlCl; katanu3aTopiuruia KETOHIap XOCHI KUjlap dKaH.

CO Ounan oneduHIap opacuaaru peakiys Kyaa sX1y YpraHuian, peakiiys
BOJIOPOJI MIITUPOKHUA OCOHIIUK OuiaH Oopaau Ba Oy OKCOCHMHTE3 1€0 FIOpUTHIIAIH.
[llynnait KuauO STWICH €KW TPOIHIICH 100-200°C Bal500 ar Gocum ocrtuma
KOOOJIbT KaTanu3aTopiaH YyTkaswica 97% yHyM OwWiaH HOpONUMOH Ba MOU
anaeruaiap Xocui 0yiap sKaH.

CH2=CH2 + CO + — H2 + CHg—CHz—CHO

Yraepon Okcujiapu acocuad KapOOH KHUCIOTaIap CHUHTE3M aBBAI CHUHTE3
KWIMHIAH QIbAEruyiap acocuaa amaira Omupuiaad. bupOK TYyrpuaaH-TyFpU
KapOOH KUCIOTAIAP CUHTE3 KWW KYIMUUITUKHA KU3UKTUPHIINA TAOUUH.

1) yyMONIM KHUCIOTAHW TYFPUAAH-TYFPH KyHHJardud CHHTE3 KHJIHII

MYMKHH,;
CO + H,O — HCOOH

2) cnupTiap acOcua CUHTE3 KHUITHIIL,

CO + ROH —* RCOOH
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3) yriep0a OKCUIMHHWHT TaJIOTe€H XOCHIaIap OWIaH TAbCUPHJIAH,
CO + RI'an — R-COrT'an
by ycyJulapHUHT KYIMUWIMTHM CAHOAT yCynuaa KysulaHuwiManau. Yymomm
KHUCIIOTA Xanurayda papMuarnapaan OJMUHAIM.
CO + NaOH —— HCOONa
Kucnoranapuu onedpunnapra yriaepOJ OKCHUIU Ba CYB TabCHpP KWIHO Xam

O MYMKHUH.
R-CH=CH, +CO + H,O —* R-CH,-CH,COOH

XyJs10ca

Opranuk cuHTE3/la OKCHIJIAHUII KapaCHiapura Ioup anaduériap Ouiax
TaHULIUM.

Vurunran MaTepHaniap acochaa OKCHUIAHMIN PEaKIMAIAPHHH aTOXHIa
KJ1accu(UKanusara CoauM.

Peakuusimap MexaHu3MH, KHUHETHKAacH Ba OoOIIKa NapameTpiapyuHu
YprasauM.

Okcuuianui peakuusiiapy HaTUXKACHUJIa OJIMHAJIUTaH SHI MyXHUM OpPraHUK
MaxCyJoTiap uiuiad YuKapuiln OusiaH TAaHUIIIUM.

Ymby Kypc UmmHN Oakapuil BaKTHIa WAFUJITaH MaTepuauiapia Kenrycu

daonusaTum naBomuaa ¢poiaraHaMaH.
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