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Abstract

Four kinds of modified niobic acids were synthesized by potassium hydroxide melting method
using different inorganic acid treatments. The structure and surface acidity of this niobic acid
were studied by XRD, N; adsorption-desorption and NH;-TPD. The catalytic activity of modified
niobic acid in the synthesis of tebelon had been studied. The experimental results indicated that
H;S04.Nb,0s has the better performance and stability. The optimal conditions of etherification
reaction are as follows: catalyst amount used for raw material 1.0% (weight ratio), reaction tem-
perature 110°C, mole ratio of alcohol to acid 2:1 and reaction time 8 h.
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Figure 1. XRD pattern of Nb,Os and modified niobic acid (A: Nb,Os; B:
HAC-szoS, C: HNOg'szOS; D: H3PO4'Nb205; E: HzSO4'Nb205)
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C: HNO3z-Nb,Os; D: H3PO4-Nb,Os; E: H,SO4-Nb,Os)
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Figure 2. N, adsorption-desorption isotherms of modified niobic acid (A:
HAC-Nb205, B: HNO3-Nb205; C: H3PO4'Nb205; D: HzSOA,'szOs)

B 2. B AS WML RE(A: HAC-NbOs; B: HNO;-Nb,Os;
C: H3PO4-Nb205; D: HzSO4'Nb205)

Table 1. The textural properties of samples

1 NEIBRe I SRER ROME I

Ff bR A (m*g ™) fLem®g™?) A JLFLAE(nm)
Nb,Os 10.28
HAC-Nb,Os 200.95 0.44 119.18
HNO3-Nb,Os 81.47 0.33 196.58
H3PO4-Nb,Os 38.53 0.07 67.55
H,S04-Nb,0s 65.46 0.29 184.59

Table 2. Amount of acid in different samples
2 2. TFEMENFINERELR

, . i §9 R B ik (mmol-g ™) % R R & (mmol-g ™)
FE SR & (mmol-g ™)
200°C~400C 400°C~700°C

Nb,Os 0.057 0.030 0.027
HAC-Nb,0Os 0.066 0.045 0.021
HNO3-Nb,Os 0.221 0.078 0.143
H3P0O,4-Nb,05 0.430 0.105 0.325
H,S0,4-Nb,0s 0.901 0.083 0.818

ER L BB AR D . AR MR IR I S5 R G BT i, HAE 520°C A ABCR I BRIR L, BRIRIR
BiLF] 0.143 mmol-gt. BERRCLIEARER I I9 IR AR ER O EI 2, SIER AR RRER B2 ) 0.105 A1
0.325 mmol-g~'. BRERE PR ER 59 R O B LU IR L MR AR IR /b, (BB B2 MmO, R E
%% 0.818 mmol-g *.
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Figure 3. NH;-TPD pattern of Nb,Os and modified niobic acid (A: Nb,Os; B:
HAC-Nb,0s; C: HNO3z-Nb,0s; D: H3PO,4-Nb,Os; E: H,SO,-Nb,0s)

E 3. AEMLZRMBKIEFREN NH-TPD ZEI(A: ARH=%E; B:
HAC-szos; C: HNO3-Nb205; D: H3PO4'Nb205; E: HzSO4'Nb205)
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Figure 4. Conversion of oleic acid catalyzed by Nb,Osand modified niobic
acid (reaction conditions: alcohol/acid = 2:1, 110°C, 1% catalyst; m: Nb,Os;
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Figure 5. Effect of the reaction time (reaction conditions: 1% H,SO4-Nb,Os,
110°C, alcohol/acid = 2:1)
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Figure 8. Conversion of oleic acid after different reaction times
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