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Effects of Lanthanum Promoter on the Performance of Pd/Al,O3 Catalyst
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Abstract: The synthetic reaction of dimethyl oxalate (DMO) via oxidative coupling of carbon monoxide
(CO) with methyl nitrite (MN) in gaseous phase is a key step in the conversion of coal to ethylene glycol.
The reaction is catalyzed by commercial Pd/Al,O; catalyst containing palladium as high as 1%. The doped
Pd/Al,O5 catalysts were prepared by adding additives in the preparation process, and their catalytic
performance was evaluated in the catalytic combustion thermal resistance detection system. The results
showed that the lanthanum addition could improve the dispersion of palladium on the carrier. When the
ratio of La,O; to Al,O3 was set at 14 mg/g, La,O; would disperse on the surface of the carrier in the form
of monolayer to reach a best dispersion. The catalyst with 0.2% palladium content had good stability, and
its catalytic activity was found to be even better than that of the industrial catalyst under the optimized
reaction conditions.
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Fig.1 The equipment and the flow scheme for CO coupling reaction
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Tab.1 Effect of different metal oxides additives on the catalytic

performance of Pd/Al,O3

Catalysts Xun/% STYpmo/(g/(L-h)) Somo/%
Pd 73.4 586 94.2
Pd-Ce 60.4 353 85.3
Pd-Ca 50.2 300 88.2
Pd-Mg 79.0 769 97.0
Pd-La 88.6 1004 99.0
Pd-Fe 76.7 689 96.2

B0, DL La MIRCR B A INBIF Ce A1 Ca i,
I 2 AL ST ARG, L e R R I B AR A% o T
Pd-La fiEAGFI 2L T RAFIIEALTERE, DMO B 2%
e v AT AR F) 1004 g/(L-h), i FEIEILF] 99%.
R, ASCIESE La AE MBI, 34758090
2.2 La FEXELMEREA Pd IR

P SCHR 121 IE AT 50, Bhil 5 51 4 e 2 1A ml &
AU RIE S 238 SO A A R R Bt R 2 U R
MRS . AR REMRIS R, BET
BI7 La,05 & B RERI RO, 45 151 T3 2.

2 La,O; ARGINER PA/ALO, fEAL1EER
Tab.2 The catalytic performance of Pd/AlL,O; with different
La,0; loading

L3203/A1203 STYDM()/
Catalysts oMo/ %o
/[(mg/g) (¢/(L-h))

Pd 0 73.4 586 94.2
Pd-7La 7 84.3 846 96.9
Pd-14La 14 88.6 1004 99.0
Pd-28La 28 85.5 987 97.2
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Fig.2 XRD pattern of the catalysts
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Tab.3 Full width at half maximum (FWHM, 26=40.1°) and

particle size of different catalysts

Catalyst FWHM/(°) Pk 4% /mm
Pd 0.460 18.6
Pd-7La 0.446 19.5
Pd-14La 0.768 11.1
Pd-28La 0.746 11.9

(a). Pd; (b). Pd-7La; (c). Pd-14La; (d). Pd-28La
B 3 M La & & PA/ALO; & 4T B8 &
Fig.3 TEM images of Pd/Al,O; with different La loading
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Fig.8 Stability tests on the catalyst activity (140°C)

2.3.5 BOFARUSI T LIS IE

Tl A7 H Pd/ALO; EALTIZE A 1%
1%Pd-Q1). X} La BB AT TE, ASC[R
A T SRR 1% EAF (L La 7 & 5 Pd-14La
AAFE, 2N 1%Pd-14La). 4 3 P AL FRI7ERT SO IE
(5256 265 R (140°C, 3000 h™'s paino: Pco.0:@ng 0=
25:50:25) AT AL PEREVPAN XS B, 25 R T-5R 4.

# 4 Pd-14La 5 LI ELFIEREN L

Tab.4 Comparison in performance of the industrial catalyst with

Pd-14La
Catalysts w(Pd)/% Xyw/% STYpmo/(g/(L-h)) Spmo/%
Pd-14La 0.2 88.6 1004 99.0
1%Pd-Q1 1 85.5 854 98.9
1%Pd-14La 1 89.1 1012 99.1
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