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W [0 S ) PR IES S e )y SRR iR &
MU EE U e, AR I R 52, A8 T 5% R ER T
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Tk 2 7K &0 fHLI2 T 2 W o ) B K, AN T2
BRAE R, BUAT AR Al 78 55 A7 7F REFE = ORI
(I, % 1 A 2 5 T AN AS [R) A SR i 4 1R 11
JEOK AL, BB & s R O,
COD ¥J7£ 10 000 mg/L A I, HETtHA R
T2 QSR IR IS TOUBE B, (FR BB
IKHPATESRFRAT 0.2 % ~ 1 %I 2 %, R /K ) COD 1E
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YT K LR B R R ST B S X I e
IRAEARAR R A R, B T YRR -0 B A IR A B
TELE ) . LSR5 i R4 IS IO B
Wt B IR EE N 4 B 2-F E-1,3- R
AN 1, 4- TR S BB AP A L 4% B, COD
7£ 5 000~ 10 000 mg/L. HTIEIK L BRI
I, IR KGR MR ERE T KiE et . UL,
I BRI 1 OB 8 AR AR S X 2 =
B EA TR AR , oSl RS R Al Ak ik 2, —

Axmre o mumxa |

1 ABRBEEMEKER

Table 1 Wastewater compositions of polyester

production plant A

75 Tt H LA o
1 COD mg/l 35000
2 V3 % 1.07
3 2-HI3E-1,3- A % 0.33
4 LA4-Z5S % 0.20
5 L % 0.26
6 HoAth % 0.03
7 7K % 98.11

x2 BEEFENEKASREE
Table 2 Wastewater compositions of polyester

production plant B

5 =] Hf kit
1 COD mg/L 16 000
2 L % 0.13
3 2-F3E-1,3 - &I % 0.26
4 LA4- 5N % 0.05
5 L % 0.49
6 HoAth % 0.06
7 7K % 99.01
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Fig.1 Schematic diagram of stripping-membrane—distillation integrated process
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FKHNZAERN T 2035 | BRI K b i) O A5
R 2 S ARAS B R, 115 90 %l 1Y 2 RN 2
JR B 35 VR A5 ARG TR BV 5 45 2 [LISORT T, 7= 7K 1Y)
COD W] [ %2 000 mg/L 2247, A 308 i T Kk m]
A R KBRAK T Ja e AR R B fof . AT
O AAERACLT A R R ER A A 58 P, B E T 4
ARG R F3E
2.2 BREENAS E KA IE
RGOl —on Rk £ B £
TCIRAR M I = 4> AL & 0 R FR o fE SRR
JIg VA A P e R v e A R v MR B L K, R
YRR LR T R KRS, COD
111550 000 ~ 60 000 mg/L, [A] i [ AR 2R 9 (SS) 7%
HEIK 2 000 ~ 5 000 mg/L, % 3y SR E sk I 2 1)
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VRRk A e R v SRR s ] EORE, SR R
P K B R AL By ik 2 2R AR AL SRR RS, 5k
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Table 3 Wastewater compositions of polyester resins

synthesis process

25y i /ppm 243 i /ppm
B 3500 F e 165
PR 813 PSR 34
ZFE 7 600 R 18
SR 10 5T 11
2 7 TR 157
Va3 79 P 2
B 7 UiFS 2
1 ppm=10"°
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Fig. 2 Schematic diagram of stripping—membrane integrated process
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Y B A A, AR T4 K T DL
ek e s e AL B T B . R4 T PR I R 2
TR R v B RO Y 4 ~ 6% A 90k
WAE T RAR G D i — SR Bk, — R R 5
(14325 1 VR AR 0] 3] — 2% 1) Ak VR 8 — R L 2R (A
O, BRI G 8 3 ~ 54% , 2 REuk i 242
o B RO FE ) 15 ~ 20 £% , 3551 10 % ~ 15 %, B
TR B JFCRRHR 1 20 ~ 25 4%, 355 6 % ~ 8 %,
AT B R [ F R g T B R

SRR T AL B L 90 %LU i 2 5 5
MR L 95 %Lk 8 i — mEAS 2 A, 727K i
COD F#(%E] 2 000 mg/L LA, EE N/ 2 —1F
A, KRR RAR G Se A AR AR BRI B fif o

TR IINE BRI R, TR L D TR
S PTA B A 7 I e T A B B 3 il FH 3
WhFIBS TR IE TR (NBA KK IR , 20 5043 50T
NBA, R [l R GE M A", RAHZ T A IEH ™
Bf, HORE KA L 4. SR AERS 1% /K FP i NBA
T e IR 0 B B TRORS (R A T, 35 21 A NBA
YN, T2 5 NPA (A FHR . NBA [l Ay
B R B K L S D R AR AR e — 4 Ak
B, Al A] LS B 28 1 [, [ B B AIG ™= 7K COD.
FET B 3T T X PTA T 255 7Kk A B i 4 i
T, mRELE 3,

T4 HEBFIEYEEKER
Table 4 Wastewater compositions of entrainer

recovery process

‘ ) ) 5 i i fi%
3 BREAREENBREEVERIEKPR 1 ZRWTES(MA)  mglL 5000 ~ 10 000
v FH 2 R mg/L <100
3 FEFRIE TG (NBA)  mg/L 3000 ~ 7 000
31 RBXEZHER(PTA) TZEKAE 4 B4 (PX) mg/L <10
KX R R R B R SRRz —, ) 5 PR mg/L <10
TR BT BT SRR AT %4 6 IE TR mg/L <10
AT, AR PTA A T 25w, OB X — L U E—_FiZon il
AERR A TR P R s xS el el -
TR FARIR R4 i G TR R R R
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K EPXEL T 2K = K —
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Fig.3 Schematic diagram of integrated process for PTA production wastewater treatment
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Fig. 4 Schematic diagram of integrated membrane process for perfluorooctanoic ammonium recovery from wastewater
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Table 5 Wastewater compositions of propylene oxide

production process

75 TiH o o
1 FH e % 0.55
2 [ % 0.063
3 TR % 4.66
4 7K % 94.7
5 ST [ A mg/L <20
6 R (EERFRRRN) mg/L <200
7 BA mg/L A% 50

BB AL (PV) I AR A A TR B B i
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Fig. 5 Schematic diagram of pervaporation—distillation integrated process for propylene oxide production

wastewater treatment
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Fig. 6 Schematic diagram of integrated process for sodium nitrate wastewater recovery
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Application of membrane technology
in chemical wastewater treatment

Song Weijie, Hang Xiaofeng, Wan Yinhua
(State Key Laboratory of Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sci-
ences, Beijing 100190, China)

[Abstract] Several processes by integrating with membrane systems such as stripping-
membrane- distillation, multiple stage membrane concentration, pervaporation- distillation,
etc. were designed and developed to treat chemical wastewater containing valuable components
(e.g., polyol, polybasic acid, ester, inorganic salt). The combination of the integrated process-
es with the chemical production processes can effectively reduce COD in the treated wastewater
and realize the recovery of the valuable components in chemical wastewater, and consequently
decrease the cost of wastewater treatment. Therefore, application of these processes could be
helpful for the sustainable development of chemical industry.

[Key words] integrated membrane technology; chemical wastewater; resource recovery; wa-
ter reuse
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The progress of membrane adsorption
and absorption

Lin Ligang'?, Ye Hui'?, Zhao Lizhi"?, Ding Xiaoli'?,
Zhang Yuzhong'~

(1. The Institute of Separation Materials and Process Engineering, School of Materials Science and Engineer-
ing, Tianjin Polytechnic University, Tianjin 300387, China; 2. State Key Laboratory of Hollow Fiber Mem-
brane Materials and Processes, Tianjin Polytechnic University, Tianjin 300387, China)

[Abstract] During recent years, membrane integration process has attracted wide attentions.
The study on combination of the traditional separation technology and membrane process is con-
ducive to the advantages such as high efficiency, easy online, etc. It is significant for the large-
scale application of membrane integration process with low cost. Membrane adsorption and
membrane absorption processes, which combined the advantages of membranes with adsorp-
tion, gained wide applications for numerous occasions such as purification and separation. The
research advances and development tendency of membrane adsorption and absorption will be in-
troduced in this article, which can provide some suggestions for the researchers of related
fields.

[Key words] membrane; membrane adsorption; membrane absorption
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