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[IDI~HITa ~ ri~qaTz i~ ~eEadp~ 1980 

H a ~ e H  cnoco6  yBe~Z~eHEH ce~eET~HOCT~ ocMzeBoro E a T a ~ -  

3aTopa p e a ~  ~z~pzp0BaHZH ~apd0H~aBH0~ rpynn~  ~ , ~ - H e ~ a -  

CN~eHHNX a~erz~oB HyT~M M0~E~p0BaH~H OE~O~aMZ 

(ZnO, A1203, B203, Th02, MgO, Hf02). �9 

The selectivity of an osmium catalyst for hydrogenation of carbonyl groups in a, &un- 
saturated aldehydes can be increased by modification with oxides (ZnO, AI2 O~, B: Os, 
ThO2, MgO, HfO 2 ). 

H e H a c ~ e H i ~ e  cn~pT~ m~po~o HpzMe~H~TC~ B npO~3B0~C~Be 

c~iTeT~ec~oro ~ay~yKa B ~a~ecTBe n~aCTZ~Z~aT0p0B, a Ta~e B 

n a p ~ M e p N o ~  HpoM~olm~eHHOCTM. Ce~eET~BH0e F~p~pOBaH~e  Napdo-  

H ~ H O ~  r p y n n ~  ~,~-HeHacN~eHHHNX a ~ e r ~ o ~  ~ H  n0~y~eH~H He-  

iacN~@Hib~ CH~pTOB s a~ a~ a  ~0BO~BHO C~0~HSH. ~SBeCTHO / 1 / ,  

qTO B ESqeOTBe ESTS~SaTOpOB ~nH TSEOPO npoaecca yHOTpeCZH~T- 

CH P~SBHHM o~psSOM ~eTa~N H~aTMHOBO~ PpyHHN, M0~M~MpOBaH- 

HNO pa3~M~HNMN EaTNOHaMN, CH~aBHMe EaTa2EsaT0pN TZHa PeHeH, 

KaTa~MSaTopN H8 OCHOBe OKMCSOB Ea~MMH, ~EHKa~ 8SDMMHNH, Mar- 

HZH, Me~ Z xpoMa. Ha OCmZeB~X ~aTanzsawopax (Os/C ~ Os/A1203) 

B~XO~ HeHac~eHH~X cn~pTOB npz nOBNmeHHO~ ~aBneH~ ~ TeMnepa- 

Type COCTaBnHeT 68-96% B BaBzcM~0CTN 0T CTpOeHZH ZOX0~HOF0 

a ~ e ~ a  /2 ,3 / .  
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COKOJ]bCKI417"I ~ Rp.: FH~PI4POBAHHE KAPBOHH31A 

B ZaHHO~ padOTe ~coze~oBazoo~ OeneHTHBH0e rH~pzpo~aHze Hapdo- 

HZZBH0~ rpynmN HpOTOHOBOPO N H0pzqHOPO 8ZB~@PH~0B Ha OOMMeB0~ 

qepHz, MO~N@MHNp0BaHHO~ oHHcnaM~ (ZnO, A1203, Th02, MgO, 

HfO 2) B pasnzqHHx paOTB0pzTeZHx npN 295 K. 0c~ze~as qepH~ PO- 

TOBEZacB H0 EeTo~y ~azaH~ZHa /~/ BOOCTaH0~neHNeM qeT~pCxoKMoz 

0CMZ~ dop0~pE~0i HaTpzs. 

PeaE~H r~poreHz3a~zz ocy~eoTB~HnaO~ ~0 ZSB@CTHO~ MeT0- 

KNEe /5/ C NSMOpeHWeM noTeH~ana  ~aTa~zsaTopa Bo BpeMH peaE- 

HUN OTHOOZTeZBH0 ~a~o~e~BHoro 9~e~r Hpo~y~TN p e a ~ z z  aHa- 

~zszpo~aazcs  ~eT0~0M raso~o~ xpoza~orpa~zz .  (Xpoz-31 ,  15% 

~gF-4000/ne~zr  545, ~ z s a  ~O~0H~Z 3,2 ~, ~em~epa~ypa ~ozo~Bz 

- 343 H ~ s  ~p0r a n ~ e r z ~ a  z 423 K ~ ~opz~HoPo a~s~e-  

rz~a  ~ Ce~e~TzBH00~B zpouecca  O~HOOZTe~B~0 ~apd0HZnBHO~ rpy~-  

U~ pacc~z~m~a~acs zo @op~y~e: 

Bstxo~ ~eHac~eHHoro onzp ta  
Sc= 0 = "100% 

B~X0~ B~[XO~ B~XO~ 
HeHacN~eHHOP0 + HaOR~eHHOP0 + HSO~Z@HHOP0 
oHzpTa azB~erzza oHzpTa 

Ha pzcyH~e I ~pe~cTaB~e~ ~er z noTe~H~o~e~p~ec- 

~ze KpzB~e rz~p~poBaHz~ Kpor azB~erz~a Ha OoMze~0M ~aca-  

nzsa r  MO~z~zpoBaHHoM p a s ~ z ~ M z  o~zc~a~z ~ Bo~e ~p~ 293 

Bo Bcex c~y~asx ~oc~e ~or~o~eH~ 1 moz~ ~o~opo~a c ~ o p o c ~  pea~-  

~zz pedro yMeH~mae~c~. Ha~ansHa~ c ~ o p o c ~  ~po~ecca ~pz ~oda~ne- 

~zz o~zc~a ( T a d ~ . l )  s a M e ~ e r  ~ cpa~Heizz c O s - ~ e p ~ ,  ~ o  

up~Bo~T ~ 3HaqzTeZ~HOMy ~ospac~a~z~ ~xo~a ~po~z~o~o~o c~p~a, 

Ho ~aHH~ xpo~aTo~pa~z~ec~oro aHa~z~a npo~y~To~ pea~Hzz 

ao nor~o~e~z~ 1 ~ o ~  ~o~opo~a ( p z c . 2 )  zpozcxo~z~,  ~ 0CH0~H0~, 

~occcaHo~eHze  ~apd0HZ~H0~ rpyun~ ~p0~oH0~0r0 az s~e rz~a ,  od- 

p a s y ~ z ~ c ~  ~ p o c z ~ o ~  cz~pr des ~ecopd~zz ~ od~e~ 2z~pzpye~c~ 

e~c~ ~a o s - ~ e p ~ z  c ~ o d a ~ o ~  o~zcz ~H~a  (pzc .2  a ) .  B ps~e pa-  

Cor or162 B~Co~a~ ~aca~z~z~ec~a~ a~r z ~ z B z ~ y a z ~ -  

Ho~ o~zcz ~ z ~ a  ~pz rz~pzpoBaHzz ~apdoHzzco~ep~a~zx coe~z~e-  

HZ~ /6,7/. 

360 



COKO~bCKH~ n~p.:FH~PHPOBAHHE KAPBOHHHA 
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Pzc.1. F~p~p0BaHHe ~p0~0HOB0r0 a~s~erH~a (A2H~ = 200 cM 3) 

B BoRe (25 cM 3) np~ 295 E Ha Os-~epHm (~,3 r) C pasn~- 

H~M~ o~Hcna~z (0,I r). 1,1, - (0s+Zn0); 

2,2' - (Os+A1203); 3,3' - (Os+B203); 4,4' - (Os+MgO); 

5,5' - (0s+Th02); 6,6' - (0s+Hf02); 7,7' - 0s-qepHB 

Ho yMeHSmeH~ Ce~eKT~BHOCT~ nponecca oK~c~ pacno~ara~T- 

CH B phi: ZnO ~B203 > A1203 ~MgO ~HfO 2 >ThO 2. 
~3 ~CH0~BSOBSHHHX paCTBOp~Teze~ (Bo~a, MeTaH0~, re~caH) 

HaMdonee Hp~F0~HNM oKasanacs Bo~a. 

~pM PMAp~p0BaHZZ E0pMqHOP0 an~ePM~a MSdMpaTen~H0CT~ 

npoHeoca BHme, B~X0~ E0pMqH0~0 cnzpTa 00CTaBnHeT 98-100%. 

~TO 0C~HCHH@TCH HanMqMeM y EopMqH0r0 aas~erM~a @@HNnBH0~0 pa- 

~sKa~a, ~oTopH~, OT~Hr~BaH Ha CedH ~-ane~TpoHs C=C- ~B0~HO~ 

c~Ha~, yBea~q~BaeT pea~OHHyD CnOOOCHOOT~ ~apCOH~ZSHO~ ~pyn- 
H~. 
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COKOJIbCKH~. Ap.: FHAPHPOBAHHE KAPBOHHBA 
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Pzc.2. AaarpaMMS C0CTaBa EaTaazaaTa #~pzpoBaH~s ~p0TOHOBOP0 

anB~erz~a (A2H2: 200OM 3) B B0~e(25 OM 3) npz 293 K Ha 

O~-TepHz (0,3 r )  c p a s n ~ M z  OK~O~aM~ (0 ,1  p ) ;  

a - (Os+ZnO); 5 - (Os+A.1203); B - (Os+B203); 

P - (Os+ZgO);~ - (Os+Th02) ; 8 - (Os+Hf02) ' 
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COKOJIBCKHR .~p.:FH~PHPOBAHHE KAPBOHHflA 

T a d ~ n a  1 
P e s y n ~ a ~  p e a ~ z z  rz~po~eH~za~zz ~pOTOHOBO~O a z ~ e r z ~ a  

~a Os-~epHz (0 ,5  r )  c pasm~iH~Z O~zC~aMZ ( 0 , 1 r )  

aEO ZMaZ~HSI~ 
~HaCN~. A~ Wsaq. BBiXO~ 

SC=O EDOTZZOB0~O Kacaa~3agop (MB) (MB) (CM~/M~H) (%) cnzp~a (%) 

Os-qepH~ 535 80 32,0 56,1 49 

Os-ZnO 710 60 9,0 96,7 96 

Os-B203 630 80 I0,0 91,4 84 

Os-A.1203 650 80 11,o 80,3 78 

Os-~gO 740 60 12,O 71,2 58 

Os-HfO 2 580 40 ~0,0 69,6 58 

Os-ThO 2 640 40 20 68,4 60 

Hpa BBeAeHgN B peasAaoiHy~ cpeAy O~aCn0B-MOAa~aKaT0p0s 

p~3EO MSM~HHCTCH MeXSHZSM BSSMM0~e~CTBZH B opaBHeHMZ c0s-~ep- 

HBD. ~0nyeTzM0, ~TO np0~cxo~T ~aeTz~Hoe 0EzC~eHze Os 3a c~eT 

HO~BZ~HePO EZozopo~a pe~OTEZ o~zona, M B ~aTazMse np~HzMaeT 

y~acTHe OzcTe~a Os-Os02-MO~Z~ZgaTO p. BBe~eHze 0EZCaOB zSMeH~- 

e~ pH cpe~i - ~o Bcex cay~a~x noweHH~an Hacm~ei{z~ ~mHe, ~eM 

An~ Os-~ep~a ( w a d , . l ) .  Hp~Mo~ ~oppez~Aza Me~Ay Be~z~z~aMz nO- 
TeH~MazoB~ cEopocTBD ~ CeneET~BHOCTBD npoAecca HeT, qTO Od~HC- 
Halo ~ H ~ y a n ~ H ~ a  c~o~c~saM~ CaMZX O~ZC~O~. Bce o~zcn~ C~O- 
COdCTBFDT HOBN~eH~ ~0~ Bo3dy~eHHNX C0CTO~H~ pear~py~x 

Mo~eEy~ no EapdoHzn~gOM ~pynne /8/, o ~eM ~0BOpHT E3MeHeH~H 

Be~Zq~H ceZeETZBHOCTM Hpo~ecoa B EX npzoyTeTBMg /8-10/. He ~C- 

EZDqaeTCH ~0~O~ZTeZBHOe ~CTBZ0 0EMCZOB B 8ETMBS~MZ Bo~opo~a 

/ 11 ,12 / .  
Ta~M odpaaoM, no~a3aHo, ~TO ~ n0B~meH~ Zad~paTe~BHOO- 

Tg 2Z~O~poBaHZ~ ~apd0HZnBHO~ rpynn~ a,~-HeHaON~eHHNX a~s~er~- 

~o~ HeOdXO~o oeMze~yb ~epH~ MO~Z@~Uzpo~aw~ O~zC~aMZ (ZnO, 

A1203, B203). BNXO~ He~acN~eHH~X cnzp~o~ ~ ~W~x yono~z~X Bo- 

~pac~ae~ ~o 96-100%. 
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