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Table 1 Characteristics of high concentration phenol-

containing wastewater
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Fig. 1 Effect of formaldehyde consumption on

recovery of phenol
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Fig.2 Effect of reaction temperature on removal of phenol
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Fig.3 Effect of hydrochloric acid consumption on
removal of phenol
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Fig.4 Effect of formaldehyde consumption on removal of phenol
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Fig.5 Effect of reaction time on removal of phenol
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Table 2 Effect of urea feeding times on removal of

formaldehyde
Bk aR,  EE Rm TERERE (mgl)
(mg/L)  EEREC BHE/h pdeRl pitioRt
9 200 1.5:1 6 320 289
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Fig.6 Effect of reaction temperature on removal of
formaldehyde
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Fig.7 Effect of reaction time on removal of
formaldehyde
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Fig.8 Effect of urea formaldehyde molar ratio on

removal of formaldehyde
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Table 3 Comparison between pilot test and laboratory

experiment
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3 &5
3.1 BABRAME

a. JEAP R 1 M A8 AR IR S EE T A ik
RSB T B AR AR A

b. LA AT WA RBENMA 12 t R X
3.2 FEET

FRYE/MAA KGR AR T RIS PR1E 0L,
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Table 4 Economic accounting of single reaction vessel

ok R (SR B/ (Go/m) #r18/7T
R 0.017 2 1 000 -17.20
H 0.052 7 1500 -79.05
JRZ  0.006 00 2 000 -12.00
iR 0.050 0 9 500 +475.00
B 15.4kW-h 0.600 5T/(FE - Bif) -9.24
5 0.500 150 -75.00
K 0.006 27 600 -3.76
A1t +278.75

b. WETL. —REELRE, R4 E 5IRE
AR e BITER S AT XF TR A
REBCHF H 42 ] 7 it SO, R 2 R i 228 0 S oL
S TFHRERINBEFE, WK S.
x5 WEIE

Table 5 Economic accounting of double reaction vessel

R #ER (ST R)r B/ () #rE/ 7T
FEN 0.017 2 1 000 -17.20
i 0.052 7 1 500 -79.05
BZE  0.006 00 2 000 -12.00
wEg 0.050 0 10 000 +500. 00
B 16.5kW-h 0.600 7o/ (F& - ) -9.90
#=R 1.00 150 -120.00
HIK  0.006 27 600 -3.76
it +258.09
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Utilization of high concentration phenol-containing wastewater

WU Dian, WANG Cun-wen , WANG Wei-guo ,LV Ren-liang ,QIN Yuan-hang
(Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: The phenols in phenolic wastewater are treated by twice phenol-formaldehyde and urea-formaldehyde
condensation process. We investigated the effect of factors such as formaldehyde consumption in the first phenol-
formaldehyde condensation, temperature and time of reaction, consumption of formaldehyde and catalyst in the
second condensation on phenol removal, and then studied the effect of factors such as urea feeding times,
temperature and time of reaction and urea molar ratio in urea-formaldehyde condensation on formaldehyde
removal in laboratory. The phenol content is less than 8 000 mg/L and the phenol recovery is 88.6% after the
first condensation while it is less than 50 mg/L after the second condensation, the twice condensation phenol
recovery reaches to 99%. Condensation of phenol-formaldehyde resin can be used as a raw material.
Formaldehyde content of the wastewater after condensation treated with urea is less than 300 mg/L, so that the
wastewater can be treated directly by biochemical method. Pilot-scale validation results are better than the small
scale, indicating that small scale experimental data is reliable. Pilot-scale preliminary economic accounting
shows that every ton of wastewater can be recycled about 50 kg phenolic resin, the gross profit may be around
260 Yuan deducting the cost of raw materials and utilities. The method of twice phenol-formaldehyde and urea-
formaldehyde condensation has a good economic benefit.

Key words: phenol-containing wastewater; phenol-formaldehyde condensation; urea-formaldehyde

condensation ; recovery; economic evaluation
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Synthesis and characterization of 1,2-o-isopropylidene —
a-D-glucose

GUAN Shi-long ,WU Wei,DONG Gui-fang ,HU Deng-hua ,CHEN Xie
(Key Laboratory for Green Chemical Process of Ministry of Education, Wuhan Institute of Technology , Wuhan 430074 ,China)

Abstract: The paper discussed the synthesis method of 1,2-O-isopropylidene-a-D-glucose. By the two-step
reactions about isopropylidene protection and isopropylidene-selective hydrolysis, a 1,2-O-isopropylidene-o-D-
glucose was synthesized. The results show that, when ZnCl,/H,PO, is selected as acid catalyst, and the mol
ratio of a-D-glucose, ZnCl, and H,PO, is 1:1:0. 1, the highest yield of isopropylidene protective reaction can
be attained. The results also show that, when the mass fraction of H,S0, is 1% and the reaction time of 24 h,
the highest yield of hydrolysis reaction can be attained. The reaction product is proved to be the target product
by IR and NMR.
Key words :isopropylidene protection ; selective hydrolysis; NMR
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