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Abstract
by GC-MS. The mixtures of a few of the five most representative phenolic substances (phenol, m-cresol, 2,3-
dimethylphenol, catechol and 2,6-dimethylphenol) were utilized to simulate semi-coking wastewater. Phenolic
resins in the simulated semi-coking wastewater were prepared in the presence of formaldehyde. The phenolic resins

The composition and concentration of organic compounds in semi-coking wastewater were determined

were characterized by in-situ infrared and thermal analysis. The pyrolysis kinetic parameters obtained from
analyzing thermogravimetric analysis data indicated that a mixture of phenolic compounds had higher crosslinking
degree and the phenolic resin was more stable. This study provides a theoretical basis for optimizing of semi-
coking wastewater treatment by utilizing formaldehyde.
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Table I Main organic substances in semi-coking wastewater
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13 3-2.F-5- 3K} 17.599 0.81

2,6- . FR FEIK 1616 b1
1371
2919 2869 1460 8101c¢7
3440 1237,11009
:WWW

2,3- R HE)

4500 4000 3500 3000 2500 2000 1500 1000 500
BeH/em!

1 BESREER NS ERE A S iE

A, 1) H i 55 FE R S A5 1 T 1 AR B 1 A KR HE R AE
40% /A, M0 2,3- BRI 2,6- — I BRI S5 T
TR T 75 %) 13 T ARSI 1) e R 2K HE 3R ik 70% LA o B
T 2,3- W BE S F 2,6- — F RS 2R BR b A4S
AHERUCEE, A RREWN o=/, Bk
HAE R AN R 26 ) BT (R R A ) AR A

1080

I‘Wﬁﬁm HAE AR, A AT S A 2K Sk oA T
756 —

- AR

2.2.3 BIBKIERS BN NFSH

SR 3 5 3 AT, A B BEAN IR B A i 2
N RN, HL R AR 849 80 40 E AR S R Y
TE0.97 AL o H5 25 B IE R I 14 34 A DX o D APt

Fig. 1 Fourier transform infrared spectra of phenolic resin s . . L N .
prepared from single phenolic compound A IR P DX, 8 e R B, e B Y R I T
-
10047 AN\ TIRSOTT —— [ R
—— 23-THIEERR
o
80 N
77777777777777777777 z
: :
R AR NG S — L
=~ ~
O —H - i
o £ 244 — ¥
p i F Ay
404 S " — 23-THEXR
IR
(@ v 28 m—
20 : : ; : -10 T T T T
0 200 400 600 800 1000 0 200 400 600 800 1000
7/°C 7/°C

2 ETHEEBEERAEMNHRE & @MBEREHZKOb)

Fig. 2 TG (a) and DTG (b) curves of phenolic resin

978



TR 2 K 32 B 2 A R e B A Bl ) 2R A 5
T2 ETHEEBNBEBEMENASBESEH
Table 2 Pyrolysis parameters of phenolic resins prepared from single phenol
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Fig. 3 Kinetic fitting curve of the phenolic resin pyrolysis
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Table 3  Kinetic parameters of phenolic resin pyrolysis
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Fig. 5 TG (a) and DTG (b) curves of phenolic resin prepared from mixture of phenolic compounds
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Table 4 Pyrolysis parameters of phenolic resins prepared from the mixtures of different kinds of phenolic compounds
SRR RS T,/°C Tinax /°C T./°C (da/df)max /(Yormin ") AWinax /%
DR +3 - HUE R ) 371.64 450.75 580.48 5.584 40.25
R +2,3- IR 396.49 456.91 536.25 1.475 37.34
P S i1 St} 337.67 395.12 623.12 0.700 33.21
HBA+2,6- R 414.27 503.88 617.19 0.860 26.14
KW+2- LR 381.90 417.17 621.52 0.790 40.46
6 FITIE A 346.56 448.02 523.03 1.830 37.29
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Table 5 Pyrolysis kinetic parameters of phenolic resins
based on mixture of phenolic compounds
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