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Preparation of Ag/y-Al,O; and Its Adsorption Performance on
Dibenzyl Disulfide in Insulating Oil
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(Electric Power Research Institute of Guangdong Power Grid Corporation, Key Laboratory of Guangdong
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Abstract: Dibenzyl disulfide (DBDS) is a corrosive impurity in transformer oil, which can easily lead to
transformer failure. In this paper, a y-Al,O, was prepared from pseudo-boehmite by calcination method, and a
series of Ag/y-Al,0, were prepared by loading Ag” on y-Al,O, carrier by equal volume impregnation method. The
adsorption phase equilibrium and kinetics curves of dibenzyl disulfide on Ag/y-Al,O; and the removal rate of
dibenzyl disulfide in operating transformer oil by Ag/y-Al,O, were studied. The results show that the adsorption
isotherm of DBDS on Ag/y-Al,O, belongs to Langmuir model. The equilibrium adsorption capacity of Ag/y-Al,O;
for DBDS is 69.5 mg/g at 298 K, which is 105.9 times higher than that of y-Al,O,, showing excellent adsorption
performance. The removal rate of Ag/y-Al,O, for DBDS in the operating transformer oil is close to 100% under
appropriate mass ratio of oil and adsorbent, and the DBDS adsorption capacity of Ag/y-Al,O, is not affected by
temperature changes. The adsorption kinetic process of DBDS on Ag/y-Al,O; is well fitted by the pseudo-second-
order kinetics model, and the activation energy of DBDS desorbing from Ag/y-Al,O, is 71.673 kJ/mol.
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Tab.l Sample numbers of Ag/y -Al,O, and corresponding

silver loading and impregnation concentration

FEhgns  Ag RBIRESEU%  AgNO, R EHHIK E/(mol/L)
A 3 0.239
B 5 0.407
C 7 0.581
D 9 0.764
E 11 0.955
F 13 1.154
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simulated oil with different adsorbents
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DBDS adsorption capacity of sample C
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Tab.2 Langmuir model parameters and Freundlich model
parameters of DBDS adsorption isotherms for

samples A-F and activated carbon

Langmuir #5571 Freundlich 7!
B 5
K, /(L/mg) R’ K. /(L/g) R’
A 0.078 4 0.994 12.051 0.782
B 0.159 4 0.999 23.389 0.827
C 0.142 8 0.999 30.565 0.954
D 0.1373 0.999 34.750 0.952
E 0.117 0 0.999 38.042 0.969
F 0.093 4 0.998 33.703 0.990
TR 0.005 5 0.981 0.852 0.993
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Agly-ALO, FiE P 7 5t DBDS (1425 15 W B 345 4 )
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Tab.3 Pseudo-first-order kinetic model parameters and
determination coefficients of DBDS adsorption

kinetics curves for sample A-F

P a2 k,/(x10° min™) 0, .. /(mg/g) R
A 3.25 13.64 0.908
B 2.92 20.55 0.860
¢ 2.89 33.01 0.903
D 3.40 31.73 0.773
E 3.52 33.781 0.836
F 2.98 33.389 0.779

F4 K& A~FHIDBDS W MEhHZF Lk
PR N FRBESHFIRERY
Tab.4 Pseudo-second-order kinetic model parameters and
determination coefficients of DBDS adsorption

kinetics curves for sample A-F

FE g k,, /(x10°g/(mg-min)) 0,../(mg/g) R
A 3.25 2523 0.994
B 2.34 36.68 0.995
C 1.30 50.13 0.994
D 1.59 60.06 0.997
E 1.41 62.89 0.997
F 1.58 57.11 0.997
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Fig.4 TPD curves of DBDS on sample C and

activated carbon at different heating rates
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