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Abstract:
solution of H,IrCl, The catalysts were characterized by X-ray photoelectron spectroscopy (XPS), X-ray diffraction (XRD),

Catalysts Ir/y-Al,O; were prepared by impregnating y-Al,O; with an aqueous solution or microemulsion

and transmission electron microscope (TEM). The catalytic performance of the supported iridium catalysts for the selective
hydrogenation of avermectin to ivermectin was investigated. Compared with active carbon (AC), a-Al,Os, and TiO,, y-
AlLO; is a better support in this system. Among Ir, Ru, Pd, and Pt supported on y-Al,O;, the catalyst Ir/y-Al,O; showed
the best catalytic activity and selectivity to ivermectin. Ir/y-Al,O; prepared by means of microemulsion solution showed
the best catalytic activity, but the catalytic selectivity to ivermectin was lower that over Ir/y-Al,O; modified with PVP
(polyvinylpyrrolidone), which exhibited excellent activity as well as good selectivity.

Key Words: Supported catalyst; Ivermectin;

Iridium; Avermectin; Selective hydrogenation
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Fig.1 The structure of avermectin
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Fig.2 XRD patterns of Ir/y-Al,O; catalysts prepared by different methods
(a) catalyst II; (b) catalyst III; (c) catalyst IV; (d) catalyst IV-500
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Fig.3 TEM images of Ir/y-Al,0O; catalysts prepared with different methods
(a) catalyst II; (b) catalyst III; (c) catalyst IV; (d) catalyst IV-500
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Table1l Therelationship between the loading amount
of iridium and catalytic properties of the catalyst

Catalyst Conversion (%) Selectivity (%)
0.5% Ir/y-AlOs 36.2 93.2
1.0% Ir/y-AlO; 62.0 90.8
2.0% Ir/y-Al,O, 85.3 82.0
3.0% Ir/y-AlO, 94.7 71.7

5.0% Ir/y-ALO; ( *) 100 (94.3) 35.7 (67.8)

toluene: 3.0 mL, catalyst: 30.0 mg, 7: 70 T, Pu,: 3.0 MPa, time: 6 h;
(*) catalyst: 20.0 mg
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Fig.4 Relationship between conversion of
avermectin or selectivity to ivermectin and
reaction time over catalyst ITI

toluene: 3.0 mL, catalyst: 30.0 mg, temperature: 80 ‘C,
Py 2.0 MPa, m(metal)/m(y-Al,O; )= 2.0% .
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Table 2 Effect of preparation method of
the catalyst on the catalytic properties
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Table 3 Activity and selectivity of the catalyst
prepared by means of microemulsion

Catalyst Reduction method Conversion(%) Selectivity(%)
Tr/y-ALOs( *) NaBH, 13.7(32.5) 100(91.3) Catalyst meras/g  Conversion(%)  Selectivity(%)
Tr/y-Al,O; H, 16.3 93.8 Ir/y-ALO; 1.0 779 75.5
Ir/y-Al,O, refluxing mixture 55.3 65.3 Ir/y-AlO; 2.0 64.5 84.2
solution of ethanol and Ir/y-ALO; 3.0 55.4 85.4
water (V/V=3:2) IV(*) 4.5 97.5(75.9) 35.6(79.4)
Ir/y-ALO, refluxing mixture 82.0 80.8 IV calcined at 300 C(*) 4.5 80.3 765
solution of ethanol and IV calcined at 400C(+) 45 709 (47.8)  82.5(92.5)
water (V/V=3:2)+PVP
IV-500( * ) 4.5 34.1 94.0

toluene: 3.0 mL, catalyst: 30.0 mg, T 60 T, Py 2.0 MPa,
time: 6 h, m(metal):m(y-Al,05)=2.0%; ( * ) time: 12 h
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FRIEEAR R PR, M6 TEM &5 51, Hog Jr kil 4%
AR A0 T AR T i 2 4 S A R A5 A, 1T HLAE
LR UNI - & )T
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W RE KRNI K, 2 w0 R IRFLI P G K =, T
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FasE XN, (R4 1E T B RO b FK A 4 R B Tk
JEARAE, SE 3 A CTAB AR IEAE w, K/,
FEANA KA AR T il 14 67 2804 T AR AL 7R % By 4
B R INEPERE RIS . 22 3 ol 75 2 16 1 77 o g
FIEil g AL AL PR BE, AT U, Al R AL
B AEALFILE CTAB N 4.5 g I, Hog
ARAT, e AR A S DL | AL 75 s D () 45
T, ¥ AL R 75.9%, EHNEN 79.4%. KT FLIk
HEIERIE 300 THIRE, HIE AT BTt M, nlReE
BRI AL R LSRR 0 CTAB R ipie T4, 5%
MV AEAR RS PR T S T AE 400 CHI 500 TR, i
A TGP IR BRAT, 33 A2 PRI A 90 8 2o vy e 54 Ak 51

toluene: 3.0 mL, catalyst: 30.0 mg, T 75 T, P, 2.0 MPa, time: 6 h,
m(metal):m(y-Al,05)=2.0%; ( * ) catalyst: 20.0 mg, T: 60 C

AR, AR A AR, I Bom iR & JE el A Ak,
TS B0 PR R TR B, SR A Bl B 4 TR 2R () e 1
PR SEma ANK. fEALTRIE PR i, S fb 2 0m, et
PEAIR. FEABL A S AL 20T, A DA o 2R ) e Bt AR
. PRE T DAHE W, i A0 500 AT 1 S 4 R K TE Tr/y-
ALO, FETH A4 LUK Uk /NS AR O, ik ek
LI 5k e R R O R AR, EIRIR R oA v 8
LA G5 AU
2.7 BT ENF R

et FHAS [RD s R0 BsF, o &0 52 g 1 12 e 2 1) e
R i, X TSRS I, B AR STl A
YEF DL S AR 0 A0 AR R AN TR], & A el AR
TR AL G PR RO B A EAE T, SR AR fE 1 R
BRI 25 5. D3 A0, AN [R] A SR 0 S0 A 1 22 31
WK, G X FE 320, & P AR S B S
& BT D AR I S AR ], RO iR 70 °C,
AAETT 3.0 MPa, R HZRAE iR, L1k 2 he
iK% 85.3%, AN IEFEIER 82.0%; SN BEVER I,
Al R AR HAE] T 93.0% 1 66.6%; .1
RV e Ak S RN R B R 22, 43 B 43.5% F
75.8%; NI A 5 7 B, e A S A B o il A
28.1%7H1 59.9%.

3 & it
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