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Fig. 1 XRD patterns of catalysts with different

K- salts as promoters
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Table 1 Influence of K-salts on the yield of OPP

Yield of OPP (% )

LHSV Velocity of H, Temperature
Promoters

(h™) (1 min™) ) KOH K, CO, K,S0, KH, PO,
0.15 40 355 89.0 86.4 89.4 78.9
0.2 40 355 89.9 91.0 93.7 87.5
0.25 40 355 91.1 85.4 90.8 78.6
0.2 30 355 79.6 90.8 91.0 86.5
0.2 60 355 88.7 89.9 88.7 85.8
0.2 40 325 86.0 80.6 78.2 79.4
0.2 40 345 91.0 90.4 85.2 85.4
0.2 40 375 80.5 89.7 81.9 84.4

B OPP R iy R AH. A K, SO, Bl Fr#5-fif
FR OPP s e i A U B = K-3h o B3 14 44

felEg. 1L K, SO, J BB L)L OPP e
£]93.7% , Wi Dimer % (£ H 9. 9% .
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Table 2 Amount of acidic and basic sites on the

catalysts with different K-salts as promoters

Acidic sits Basic sites

Promoters ol - geat™')  (mmol - geat™")
K, S0, 0. 164 0.0866
KOH 0. 181 0.0635
K, CO, 0.236 0.0346
KH, PO, 0.319 0.0084
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Table 3 Influence of K-salts on the yield of the main products

Yield of main products (% )

Products =78, KOH  K,CO,  KH,PO,
Phenol 1.6 3.6 4.0 5.6
BP 0.2 0.3 0.5 3.1
DBF 4.5 4.4 3.6 3.4
oPP 93.7 91.1 91.0 87.5
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Table 4 Influence K-salts on the stability of the

catalysts with K-salts as promoters

Yield of OPP (% )

Time (h) K, S0, KOH
24 93.7 92.0
48 9.9 90. 4
72 9.6 90.8
96 9.2 90.2
120 90.3 92.8
144 91.3 92.2
168 91.2 87.4
192 90.3 86.0
216 91.6 84.2
240 91.7 84.0
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Influence of Promoters on the Performance of Pt/y-Al, O, Catalysts

for Synthesizing O-phenylphenol

LUO Tao, WANG Ji-dong, QU Yi-xin
(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract : Four K-salts, K,S0,, K,CO,, KOH and KH,PO,, have been used as promoters to prepare K-0.5% Pt/
v-Al, 0, catalysts which were used for the synthesis of o-phenylphenol (OPP) from the dehydrogenation of dimer
derived from the condensation of cyclohexanone. The influence of the promoters on the yield and stability of the cat-
alysts was investigated. The experimental results indicate that the catalyst with K,SO, as a promoter shows the hig-
hest OPP yield, 93.7% . XRD patterns of the catalysts indicate that the Pt particles disperse uniformly on the sup-
port, and addition of K-salts does not result in the formation of new crystal phase. Characterization using NH,-TPD
and CO,-TPD reveals that there is only one type of acidic site and one type basic site on the catalyst surface; with
the same amount of K added the catalysts with K,SO, as a promoter shows the lowest amount of acidic sites and the
highest amount of basic sites. This catalyst has been tested for its long-term stability. In the duration of 240 h test,
the average yield of OPP amounts 92% and no significant decrease in the activity was observed. The high OPP yield
and stability of the catalyst with K,SO, as a promoter is mainly due to the lower amount of the acidic sites on its sur-
faces.

Key words: O-phenylphenol; Pt/y-Al,0,dehydrogenated catalyst; K-salt promoter; Surface acidity; Basicity



