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ZENG Xu®, ZHANG Juwei',

Abstract; With formic and acetic acids as the main objective
products, the experimental research hydrothermal oxidation of
phenol for producing small molecule organic acids was
conducted by wusing a self-developed continuous-flow
hydrothermal reaction apparatus. The results show that the
addition of alkali promotes formic and acetic production but
excess alkali decreases formic and acetic acids yields. Formic
and acetic acids yields increase first and then decrease with
the increasing in the oxygen supply, reaction time and
temperature. The highest yields up to 9.5% and 11.2% for
formic and acetic acids, respectively, are obtained at the
temperature of 300 C with the concentration of 1. 0 mol »
L~ NaOH and oxygen supply of 70% for 60 s. Based on the
products recognization, production pathways of the small
molecule organic acids, especially, the formic and acetic
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acids, are discussed.
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Fig.1 HPLC chromatographs of the products of phenol

oxidation under hydrothermal conditions without
alkali
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Tab.1 The yields of formic and acetic acid from hydrothermal oxidation of phenol without alkali

REHS BE/C HEE/% JRNEISHE] /s HEg=2R/% ZBEER/ % HEMzZBErEs/ %

1 260 100 60 4.3 6.8 11.1
2 280 100 60 5.1 6.2 11.3
3 300 100 60 3.2 7.7 10.9
4 300 70 30 1.7 6.1 7.8
5 300 70 60 3.5 8.4 11.9
6 300 70 120 0.1 4,7 4.8
7 300 50 60 1.6 8.5 10.1
8 320 100 60 2.2 7.8 10.0

BT BRI AR, IR A R 2 T BRI 4 () e

1 BRI, BN TFENREYEZ  wreow ||

TRRCRRFIRR) THE R AR AR T ?;ﬁ;?j@\\

BR.H R ZBIARR . R TRIRTR TR IR R, IR R
BR. HoA, TURER . T R b T4 T U T HE
R AR WO AR R 78 74 o i S B o B YR B
R/NONF 1 mmol « L71) , Ho A58 5 3 A i BT X i
MENIBRGNZ RN . AERRAE RS R E
WE BB E/NF 2 mmol « L7, A RMZR
4%t EE (B F 50 mmol « L71),

B 3 B T ARKBEAHTHREBER, &FH
RSP,

(1) BREE. 300 °C HEA =R 70 % K K BB E 60 s
BB TR A R EE T H R A1 2R 7= L I 3a.
K EE N, HRMEAGTBRYMAKRKERT F iR

_

NaOH 4 1mol - L™

R AR
L

Xt
T

1 1 1 1 1 1 1 jﬁlm
0 10 20 30 40 50 60 70 80 90 100 110

2 AWEMEFENEEBKAELSHY HPLC g
Fig. 2 Comparison of HPLC chromatographs of the

products after hydrothermal oxidation of phenol
with or without alkali
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Fig.3 Effects of reaction conditions on the yields of formic and acetic acid
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Fig.4 Main pathways of alkaline hydrothermal oxidation of phenol for producing small molecule organic acids
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