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Treatment of wastewater from benzyl alcohol

production with resin adsorption
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Abstract: An adsorption process to treat the wastewater from benzyl alcohol production with hyper
crosslinked macropore resin was studied T he factors, including pH, temperature, flow rate, desorption
reagent, etc that influenced the adsorption-desorption process were investigated Based on the
investigation, the process parameters for the treatment were optimized. T he results showed the hyper
crosslinked macropore resin JX-101 exhibited excellent adsorption-desorption performance for benzyl
alcohol Through the fixed-bed adsorption process under optimal conditions, the concentration of benzyl
alcohol in the wastewater was reduced from 14000 mg * L™ ' to 25 mg * L™ and COD was reduced from
34000 mg* L' to less than 100 mg * L™ ". The removal rate of benzyl alcohol and COD was over 99%,
and the effluent quality met National Discharge Standard . Furthermore, benzyl alcohol in the wastewater
could be recovered, with purity of 85%. The process is convenient and could be steadily run, which
provides the experimental basis for the treatment and resource reuse of benzyl alcohol production

wastew ater.
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B Table 1 Characteristics of benzyl alcohol wastewater
[F2]
’ COD Benzyl alcohol Benzaldehyde
) Appearance  pH Uy g Lot Jmge Lo
(] colorless and
’ abit doud 8 8 34000 14000 <1 11 2%
CH,Cl CH,OH i
H:0
Na; CO4 L2
BTOF100 5 5
( THZS82 . ;
12000 mg* L"), ( CS50ESP ,
NaCl  NaCO3), , ; TOG-5000 ;
; Waters600 , Waters
; (¢16x 320, ) ;
NDA-88 NDA-99
JX-101, -
20 70 ; (A R),
1.3
D) ) ( 1) ’ ’
H.SOs+ NaOH pH ,
[3]
(2)
[45] 8 h ,
60 C "
3 1. 0000 ¢ 250 ml s
_ 100 m1 S 24 h
(25 °C, 150 r * min "),
coD
. (3) pH
raw wastewater M—M — effluent for emission
l desorption liquid of low

concentration for reuse
recovered desorption liquid
benzyl alcohol of high concentration
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Fig 1 Process flow to treat benzyl alcohol wastew ater
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Fig. 2 Effects of temperature on adsorption
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15000 (3) 2 BV
+ 3 BV 30C s
—:-] 12000 ¢ 2BVeh' 4 4 ,
. s 3BV-h'
o0 A 4BV eh' s
£ 9000
)
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-1
& 6000 , L 2BV -+h 100%,
E - ’
3000 L2BV=+h'
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2 4 6 8 10 12 14 16 18 20 22 Table 4 Effect of flux on desorption
volume of effluent/BV efficiency of benzyl alcohol
3 Flux Desorption rate/ %
Fig 3 Effects of flux on adsorption /BV*h=' 0. IBV I~ 2BV 2~ 3BV 3~ 4BV 4~ SBV Total
100% , 2 BV + 3 BV 1 68 4 325 04 Qa1 0 02 101 4
L2 67. 6 31 2 a8 Q0 06 0 01 99 7
L5 64 9 29 3 a7 Q 07 0 02 95 0
2
Table 2 Effects of desorption reagent dosage on 2 33 TR BLIHAZ B SR H KKRHT
desorption efficiency of benzyl alcohol _
Desorption-reagent Desorption rate/ % ’ 5 5 >
dosage O~ 1BV 1~ 2BV 2~ 3BV 3~ 4BV 4~ 5BV Total 25mg - L', 100%, -
t0mbmethancl o =y 31 07 005 842
+ 30 ml water
2 67
20mbmethanol =) 0 90 08 0@ 001 1022
+ 30 ml water 6 , , COD
30 ml methanol
MmO s 323 16 004 001 1024 9%,
+ 30 ml water
5 -
(2 2 BV
_ Table 5 Results of test for stability of
+ 3BV 1BV *h' , _ stability
adsorptio s desorption
3 3
Batch numb er Benzyl alcUhUllil leffluent Desorption
s ’ /mg o I rate/ %
1 0 99 4
2 2
[ 10] 2 13 104
. . 3 13 96 1
, 20C , 30 40C 4 a5 106
100% , 30C 5 5 95 4
6 9 108
7 23 96 1
3 8 14 99 4
Table 3 Effects of temperature on desorption 9 9 104
10 25 99 3
effidency of benzyl alcohol
11 23 99 5
Temperature Desorption rate/ % 12 11 105
1c O~ 1BV 1~ 2BV 2~ 3BV 3~ 4BV 4~ 5BV  Total
20 60 6 30 9 27 004 007 94 31 2 4
30 68 4 335 04 01 002 102 4
232 R

40 70 3 327 Qs 004 001 1035
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Table 6 Efflunet quality compared to influnet

cop Bl ldehyde
Item Appearance  pH Jmee I 1 alcohol e e -1
mg* L Jmge 11 mg* L
influent  colorless and 8 8 34000 14000 <1
a bit cloudy
effluent  coloress and 8 8 < 100 <25 0

transparent

> N9 7% >99 8% 100%

removal rate — —

64 7 ClYy, ,

(26 kPa,
145C!'y |
, 85% ,
75%,

(1) X101
s s 25 mg *
L”', coD 100 mg * L,
99% ,
(2) :
, 3BV+h ', ,
13 BV
2BV +3BV 30 C,
L2BV=.h'

(3) 100%,

, 85% ,

75%

(4) ; )
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