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W22 A R OMEEE (J53C) : The hydrogenation of alkylphenols was studied using supported metal
catalysts and supercritical carbon dioxide solvent with low environmental impact. The
yields of the cis—alkylcyclohexanols, important compounds for the production of perfumes,
were improved by using supercritical carbon dioxide solvent. The effect of carbon dioxide
pressure and the addition of acid to the catalysts were elucidated and catalysts which
showed high activity and selectivity were developed.
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AKRFEERRIT, Ny FARIGEEIC L VT
ST, HERERMELE T AL T 2 ) — V%
SUS #)igs (50 em®) (ZfbiAA, RNE —
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M B o
Rh/C #AREE A Co,L 100 0.78
Rh/C 2-7" 8N )=k 99.9  0.73
Rh/C Yoty © 99.8  0.70
HC1-Rh/C*  HBEGESE CO,  99.9  0.88

HC1-Rh/C*  2-7"wn")=Vc 99,9  0.83

A=AV Ta N T /) —)LE 2.0 mmol,
HIHIKFEE 2 Mpa, flEE & 0. 06 g, KGR
BE 313 K. FOSFER] 60 min, " &F (kFE+—
Fefb i) 12 MPa, © 10 cm’, ¢ BRVRINE 0.2
mmol - g—cat. %,
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B 1 EERR L RFRIELL L Rh/C il A
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[ 3. EE S R bR R IAIE & SRR USIN Rh/C
ikl 2 NS 4-( V 7a L7z /) —)LdD
KAVt BOGREE 313 K, A1 H/KEE 2 MPa.,
AF 12 Mpa, filifEg: 0. 02¢, HEERVRINE 0.2
mmol-g—cat. ', (@) 4—A Va7 =/
— 1 (O)a—A VY Ta LT T a~Ft ),
(W) cis4-A V7 ra~FxH ) —
b, (O) trans—4-A Y 7m BV 7 a~F 4
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(A) 2R T7 v=—,
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K@) HO C IO 4-1 Y FrELT =
J—NVRBETHD, T, 414 Y el
7z ) —)VOWENEL | FRERD D 4-4
VT7uENT T a~Ft ) UonAkFILEIND
AT PR X A UG EN K Z - T
WAHZEERLTND, R2ILEAT v T D
KIGHEERE £ & iz, \BRIMmzEy .,
A~ VTR ENT )= 4~ VTR
B rangt ) cis—B LN trans—4-
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HAA4YTaE ekt ) ruong
trans—4-A Y 7 a7 a Y ) — LR
AT DHEIRITE A EED SR (k) .
cis—A Y7 T a~Ft ) — )L DR
THHEF 22U ERESHERLE (koo
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F2. 44V Tu b )NT = ) — )LIKRFBILE
DEAT 7 (X2) OBWEEH"

g KRR TN
[0dtmin] ORI b g
k.. 5.1 2.8
k..., 4 2.8
k.., 1. 0. 44
K, 0. 059 0. 085
k..., 0. 85 1.9
k.., 0. 25 0.32
k 0.038 0. 080

T = kC/(1taC,), * BRI R AT B
S 212739, ¢ a=100 [do*mol-'], ¢
a=3000 [dm*mol="], FJSFRMIIX 3B LUK
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4, d-tert-7FIL T = ) — VEEALERITE S
12MPa fHiF CAMIZ LR L, &EBHITENEZE
OHZEITEVRAITEIM LTz, K612k
BELEL 313 K TO 4-tert-7F L7 = /
—)L - KRG - IR IR TR D =k Ay R OFE K RE
Z Ba—tlEHWVWTHELEZERE2RT,
£ 10 MPa F TILEAD 4-tert-7F /L7 =
J—IVOREIZEEN A -7, gk
IRFEFE~D d-tert-7FILT = ) — L OIRE
(B EOR) 1XEST 12 MPa FFUEh 5 iR
SIES O E & HICERRENEEM L 72,
d=tert-7FINT = ) — )VOEMREENZ X5
ICEE L <A77=, Peng—Robinson JRAE
FRRER A FEC LT PR R 21T - 72 (K5
(b)), ZRRMLIRFZEANL THEZINE
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5. (a)Rh/C il 2 AT d—tert—-7F L7
= ) — VKFELGIT BT D st =R o "Rk
IRFBIEIMKTENE, MUSIRFE 313 K, aFas
BFE 50 cm’, ¥IH] 4-tert-7FIL T =/ —)L
B 2.00 mmol, fMEE: 0.005 g, WIHIKFELE
71 2 MPa, (b)4-tert-7F /N7 = ) —)LIEfiE
B OFERE B, IR 313 K, AEHARE 50 e’
A 4-tert-7F /L7 =/ —/LE 2.00 mmol.
KFEIET] 2 MPa,

X 6.4-tert-7F /N7 = /) —/)L - KFE - [
bR 58 D =y % OFRAEBI 22, IHE 313 K,
ROREFE 50 e, 4-tert-7F /LT =/ —)L
& 2.00mmol, /KFEET]) 2MPa, &F 2(D).
10(@), 12(®)., 15(@), 17(®)., 20(®).
23(@). 26 MPa(®),

RIRENEINT 5 Z &N otz Ul bEX b,
R LR FERTOT VXL T 2 ) —)L
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(3) il 3

fRIEEFR R D FESE, filit 3R STIRE 3 K Ok
BRI 2B OFEEZ R Lc, £ 31T,
VUBAEmRMUTZFE~ OfE 2 /Hvi=
d-tert-7 FIL T = ) — )LD KFE IS DR
RAERT, 423 K TET LIV hHFfa Y
v A E Y R TTHE M L 7 il B & o
cis—4-tert—-7 F /L7 a~FHY ) — LiEIR
PE(93.1%) ZaT Z LN yhoTs,

#3. FHxOMEIZLD 4-tert-TF LT =
J — VD 7k FEAV i

BRSE CETTIRIE) (BRI i fb
5%Rh/TEMER 1 (573K) 69.3
5%Rh/TEPER 2 (573K) 70.5
5%Rh/HSAG100 (573K) 71.8
5%Rh/Si0, (423K) 85.5
5%Rh/Si0, (423K) (H,PO, 9. 7pmol)  92.2
5%Rh/Si0, (423K) (H,PO, 19.4pmol)  93.1
5%Rh/Si0, (573K) 75.5
5%Rh/Si0, (573K) (H,PO, 3.9umol)  88.4
5%Rh/Si0, (573K) (H,PO, 6.6umol)  90.1
5%Rh/A1,0, (423K) 82.5
5%Rh/A1,0, (573K) 76.9
5%Rh/A1,0, (573K) (H,PO, 3.9umol)  76.6
%Rh/A1,0, (573K) (H,PO, 6.6umol) 78.1
5%Rh/HY (573K) 76.3
5%Rh/HY (573K) (H,PO, 3.9umol) 79. 4
5%Rh/HY (573K) (H,PO, 6.6 pumol) 80. 1

B 0. 02 g. SOSFERT 60 45, A—tert-7 F
V7 x /) —2 mmol, _FB{LIRFEE 10 MPa,
KFEE 2 MPa, KSEE 313 K,

5. E7pFEFKGmIE
(WFFEEAE . WRE o 3E R OEHE I E (2
(T TR

GEEamsa) (B3 1)
OHRFH# AN, FEiEE, o AR,
Chandrashekhar V. Rode, HH:#%Z . Effect of
Carbon Dioxide Pressure on 4-t-Butylphenol
Hydrogenation Activity of Supported
Rhodium Catalyst. Journal of the Japan
Petroleum Institute, &#FHiA . 56 &, 2013,
165-170
https://www. jstage. jst. go. jp/browse/ jpi/
—char/ ja/
@©B FH# AN, FEiEE. Lo A K.
Chandrashekhar V. Rode, HAH#k<Z. Kinetic
analysis of 4-isopropylphenol
hydrogenation over activated
carbon—supported rhodium catalysts in

supercritical carbon dioxide solvent .
Green Chemistry. &t A . 14 2 .2012.633-638
DOT:10.1039/c1gc16038a
@HFHA, EEE, LA, AHaz.
Acetophenone hydrogenation over a Pd
catalyst in the presence of H,0 and CO,,
Chemical Communications. &@ih. 47 %,
2011, 11546-11548
DOT:10.1039/clcc13130c

(FFER) G314
@ H & # A . Hydrogenation process of
2-tert—butylphenol using supported metal
catalysts and supercritical carbon dioxide
solvent, International Workshop on Process
Intensification 2010, 2010 4= 12 H 3 H.

JUNK (FE 1)
@HHFA, BER B bRBREZFIH L
7o tert-7 TN T = ) — VORI KSR
BEROG, 55 104 [RIfRBE R . 2009 4 9 H 29
H. BT (=)

6. WFZEAREE
(1) BFge s

Hi  #iA (HIYOSHI NORIHITO)
IRSTATBOE NPEERATREWISTHT « 2223
7 MEFY AT AFGEE A — -
FLHIER
MoeEFK S : 50415733



