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Application of membrane combined sectional salt separation

process in the treatment of pharmaceutical wastewater
QI Ming, QIN Liansong, FANG Yimin, CHEN Weipeng, GUO Tongbao
(Xiamen Jiarong Technology Co., Ltd., Xiamen 361100, China )

Abstract: The rapid development of pharmaceutical industry is bound to bring new industrial wastewater treatment
problems, and the salt separation process based on nanofiltration membrane has great potential in the treatment of
pharmaceutical wastewater liquid zero discharge. Considering the possible membrane pollution tendency of organic
complex pharmaceutical wastewater to traditional spiral-wound nanofiltration /reverse osmosis membrane , tubular ul-
trafiltration membrane was used to pretreat pharmaceutical wastewater in this study. Then, the advanced treatment
of the pretreated effluent was carried out by the sectional concentration and salt separation process with common
spiral-wound nanofiltration membrane and disc tube nanofiltration membrane. The pilot test showed that the tubular
ultrafiltration unit had no obvious pollution trend, and the produced water met the requirements of entering the sub-
sequent membrane units. The spiral-wound nanofiltration unit could effectively separate divalent salts (the rejection
rate of SO,” was 98% ) , retained most of the organic matter and could keep stable operation for a long time under the
flux of 25 L/(m*+h) , the pollution trend was much smaller than that of ordinary spiral-wound reverse osmosis. The
sectional concentration process could effectively reduce the use of dish tube membrane module and reverse osmosis,
and the hard removal position was more reasonable, which could ensure the salt separation effect with certain
economy.

Key words: pharmaceutical wastewater; tubular ultrafiltration ; spiral-wound nanofiltration ; sectional concentration
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Fig. 1 Original wastewater treatment process of

a pharmaceutical factory
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Table 1  Biochemical effluent quality and target water quality after advanced treatment

e pH TDS COD S0, Ca™ =804 NH,"-N Ss
He Ak H KK B 6~9 8 500 700~800 3500 1000 150~200 500~550 40 500
VR AP H bR oK T 6~9 <700 <50 <10 <50 <50 <10 0
T B pH Ak, AT H B0 1 mg/L
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Fig. 2 Salt separation process
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Table 2 List of reagents for laboratory experiment
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Fig. 3 Variation of membrane flux during UF operation
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Table 3 Comparison of biochemical effluent, ultrafiltration
effluent and coagulation sedimentation water quality
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Fig. 4  Operating conditions of spiral-wound nanofiltration system
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Table 4 Sampling test results of influent and effluent of MTNF unit
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MTNF it 7k 8 300~8 600 491~557 3200~3 600 800~1 300 150~200 500~550
MTNF 7= 7K 6 600~7 000 117~150 2 485~2 750 20~65 0 0
MTNF ¥ 7K 15 500~16 400 2204~2 619 3225~3 900 3 940~6 445 767~719 2 456~2 710
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Fig. 5 Operating conditions of spiral-wound reverse
osmosis primary concentration unit
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Table 5 Effect and cost of different dosing schemes

KT G b Jingy B o
NG u B/ Ca™/ FOEN RN SRR SRS
P (mg-L7) (mg-L™) (kg-t™) (kg-t™") (kg-t™") (t-th
A A K 7.7 538 157 — — — —
A A K 9 391 78 0.072 — 1.0 3.14
AR K 10 293 59 0.328 — 1.0 4.00
AR K 11 378 98 0.528 — 1.0 4.60
MTNF & 7K 8.2 2710 767 — — — —
MTNF i 7K 9 1795 303 0.160 — 1.9 1.21
MTNF # 7K 10 1086 151 0.552 — 1.3 1.11
MTNF ¥ 7k 11 1181 256 0.728 — 1.1 1.10
MTNF ¥ 7K 9 1095 132 — 0.25 22 1.37
MTNF ¥ 7K 10 712 110 — 0.75 1.9 1.29
MTNF ¥ 7K 11 246 44 — 1.35 2.4 1.71
A AL A% 5 3 000 T/, A KT 1000 6/11 .
UF/™ 7K NTNE | P MTRO p KL *1 RALBEXARBEMRENSEIZEIZRIEITSH
Bes0% | b E6s%| & Table 7 Design parameters of salt separation process
C C with pre-concentration by spiral-wound RO
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Fig. 7 The concentration and salt separation
process B with spiral-wound RO
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Table 6  Design parameters of salt separation process
with pre-concentration by spiral-wound NF
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WERBER 1330 78 10 1038 4325
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Fig. 8 Comparison of membrane modules area for
single-stage and multi-stage salt separation
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