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Abstract: As an emerging membrane separation technology, membrane distillation exhibits
advantages including low operating temperature, simple operating equipment, and high salt rejection rate,
which holds promising application potential for the treatment of industrial wastewater with high salinity,
large water quality fluctuation, and poor biodegradability. In this review, we briefly introduced the basic
principles, characteristics and classification of membrane distillation technology. Next, the research

progress of membrane distillation technology in treating petrochemical wastewater, coal-fired power plant
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desulfurization wastewater, printing and dyeing wastewater and other typical industrial wastewater was

reviewed. Finally, the obstacle of membrane distillation in current applications for industrial wastewater

treatment and possible future development directions were discussed.
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Tab.2 Progress of MD technology for petrochemical wastewater treatment

PZEIRIE AR FEG YY) (e Aib PR
EHEEZ BERHELE 160 C;IB B MR .
DCMD Fr 22 MMM TDS = 3% 40 000 mg/L 20 C;FRNRH 8.5 em/s;iB | FhAr 10 Bk H 3K 99.99%!
FH %K B : 7.4 cm/s
B2 AL ER|TDS : 13 500 ~ 140 000 mg/L; L fifi ) . ) .
] ‘ e I : 80 “Coi5 B ML < [IB453 N 94.04% , A HLIR A >
DCMD il FE AR |BE (L) CaCO, 3) :47 000 ~ 49 000 . ]
‘ 23 °C 2.58 mg/L?
%7K |mg/L;COD:250 ~ 500 mg/L
JALEIA 248 200 mg/1:TC:40.72 HERMINIEEE + 50 “CHERHIE | N
S A e TR T I e v A 999 ,
DCMD ek /L F:5% : 228.2 mS/em;FRHHE : [ . 7.4 L/hiBE MR : 25 °C; ) Jel 250094
6.15 BBEMFE 6 L - ?
» ERHERE 55 CalbRhmi e |, .
B ‘ e T A e SR <10 pSfem , BEAOTR
DCMD bk NaCl:35 g/L; 5t : 1 000 mg/L. 0.42 m/s; B EMIEIL :20 °C; | A 1007
BN 0.36 m/s e ¢
HLZEE- 1R |FUrREIR DS 57 520 me/LTSS: 235 me/Lal MD [ HERHERE 160 °C, B85 |[EC AL B b A 25531 A
: m 5 : m 5 N [N N
BB (EC- AL # O g 20 CLAE N 0.7 (90% ., X4 TOC HIZ2HR 3y 78%:MD
FO-MD) | &gk | I/min VB35 N 45 ~ 50 L/(m?+h)1¥
o [T . . o [FARBEX DOC (2 BRR A 42.3%~
LT \ SERHIUELEE 70 °C:i% AR ’
. B B4 LR« 135 NTU;SS: 120 ¢/L;DOC: o o 55.6% , 2 MD AL B | /K BT A
JE(FSMIDZS ST |, JE:20 C:lbRHIRE 0.4 | .
gty U VK487 mel i S 102 L [P0 5 R4 99.999% . DOC
P2 min;z s : 0. min
" * " {11 22 7% H 86.3% ~ 91.7%'
THI7K A2 AR LA TR AR : 200 me/Ls AR : 20 mg/Ls L [HERNE BE - 80 “C;iB i MIELEE « |1t Ak #1 A 2% 25 Bk 7K 1 99.5% 11
Tbas G IEZEM | K 2801 100 pS/em;TDS:2 000 mg/L 20 “C;E P :1.5 L/imin [l A& 7

DCMD #b B &5 5 £k B (1) 7 Ak % K it 6 2R & ik
99% , [F] i} BEAG 4% 2 % H At 15 e 4 A LA 551
SR, PRI AEREA = , NN RO 2205 . MR TR
KB P REHL AR (A RO) , B 72 18 1 45 35 fo 1) TEATG L HL
I 285 5 R 0 08 2 5 B K SRR =K T T R,
FRAE S PSR T o S T ESE BRI, o] X} 78
TR E AT O R A T T e B B e
Boo 45" 7 PVDF JE | U 44 % A e Jik ik ot 1) — 48
A TR AR ORI, B J 1 S Ak B 5 9 P K s 2 R
WU TR E . BN, AR E K B B 2
MD [F] HAh T 2045 6, ANURE S 7K 1Y BN 548
RS, ] I 38 i 2% i IS B 45 W d 1) o Sardari 2515/ ]
FHAE R Y EC-FO-MD #b Bf % 24 % K B, EC X &

LR K FEAT PUAL B AT A 20025 BR R K 78% 1Y
A HLBR 1 98% WY BB IF A, A 3 i T I TS k.
Cho ZE' %, 2R BE-TTVE B 2R BE-DLIE ~ (o Bk 2
RE % Afp M55 Yot JA0 A0 e, L AR
2R BRI TR 2 FA R 5 T 2 Gtk 20 8 DA KOG
AL AR ) A BRATAR K A G M 1 IR PR 4 TR
HHK A RS A W R AR B9 TDS MHE AN EA P
2.2 MRIEERT RREREE K

JOBAE IR 7K LA Ak B 5 1 A5 ) B A ik
ek, Hobese ik i R LRSS ME & )&, H
LK K P BRI 2T E B ERSCR A,
HAREARERR CLANF . RATEREET. 2 5Bk SS A
Lo S UTRERIIS L o1 T 45 Jm DTE WAL AL 2 I fOK B

« 48 -



www. cnww 1985. com

Mo, A AR RO AL T Tk R KA ST S

%3845 %10 #

AR RSE IR o) B Rt o PR (MF) A 8
(UF) SR T s s K Ab BE, {E A PR B %
K H1 T TDS #e BE B, TS AN e # L Ak e ml ]

R Z AR X HE AR AR B SR AN Ry, BEAT 280k B ey e %
Fh B K AR AL BB B PR K ST A2 B O B 22 Y O
T, A et ol i 3.

F3 IREBAEHERE KR

Tab.3 Progress of MD technology for desulfurization wastewater treatment
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Tab.5 Progress of MD technology for radioactive wastewater treatment

JEZEIRIE X | AR IR FEIS YY) BRIESAE Ab PR AR R
LISV (R FE 34 10 /L 19 Co™*
AMD | PINBUH f‘ﬂ’m B R 75 °C RN 7.0 Limin (S Co i FA 2 HEE 100062
JEIK Sr* Na*.Ca”*
B [7Cs R CoTRAWMELIE | WCs 2275 R BN 44,Co Y 2215
DEMD ‘ 57 1k :0.05 m /h s ,
Elzﬂ( Ej‘:’ 5000 Bq/dm3 %é&ﬁjé‘_ 336 [22]
M B SE T (©Co oM (85.4+6.1) By/ke, “Co A H 715 B <1.0 Ba/kg, VCs 1)
DCMD  [BiTHi AR ¥7Cs (1 900+£27) Barkg, |BEFIMIIEZE 70 °C K 3% B <1.1 Bg/kg, ™' Am B
JOwHE PYAm<2.2 Bq/kg I i <0.45 Ba/kg [23]
B STME [100 mg/L 1 Cs* . Sr** \Co* ¥ WERHELE « (47.5+0.5) °C;BEME N .
DEMD LTI 10 mg/L 1) Cs*.Sr*" . Co™ ¥ [UERHILEE « o £0.5) °C; BB L G S Co B
/% 5. (27+0.5) °C
PSP BLASFF 199 kPa; HERHEE :41.8
VMD Co ¥ M 10 mg/LL Co £ B335 99.67% >
pok (TR 10 me /b HERHEEE 70 °C o BB
VMDC (25 | BB [Co™ \Cs™ SR EXI N 10 [HERMIEEE 2 70 “Cr BEMIRE A (B PR R 19 2 BR #55 99.9%, Tl
WIS )| K jmg/L, MR MR B R 500 me/L20 °C;E.Z5 R 96 kPa Wik (14 238 8 3 1<k 999 129!
NF: ¥5MREZ% 0.4 ~ 1 MPa, IR 25 °C,
S, . . . Co™ I 4 3R 515 99.9%, Ag' 1) 5
Lo AgYRIEEI o 1 me/L, [BERCHEE 1.5 m/s; VMD : HERHRE 60~| e s
NF-VMD R o e e o FR AR T 95% , 7E# A~ R AR
EAK R E M 10 /L 80 °C, HERNR I 0.2 ~ 0.9 m/s, BB R B A 9,99 L) |-
KR4 CL BB 0.5 m/s TR R T

248 FH T S P R K A LS I 7K HP S
¥ 2 B BE Rk 99% 17 BNFR A M ds il 1K
N HEFR TR, AR B B SR R B IR T 22 40 NF-
VMD W] S8 R 4 4l 6 A2 Tl FH R CRll i ik J3 >
40 /L) BLAL, BIITR 1 A A BE TR AR b B
JEEZE 1R 25 b (VMDC) 7] 3843 F) 13X — 4 i, XK
TR A T 4

7R IS 55 U P Jo 4 ok 25 ) e R B 1 e
P 2 ol R A R A DRI LG 2R R I 1 L R A BT
WA . AR X AT R A b, PR
BB S e 1
2.5 fELEK

FEACIR K BA RN SO & A B R A
15 YY) A% GoAb B R 2 B4 HE Y B Ak 2 A PR

- 50 -



www. cnww 1985. com

Mo, A AR RO AL T Tk R KA ST S

%3845 %10 #

W 24 P 00 7 00 26 ORI VR 45, DA SR
YA B s TS VR S . T AN E AL )
PRAE ARy B AR DL A, SRR/ 4R (A/O) B AU/
AU (AY0) T2k 36 A2 A K ) 2 A
b BRI Zead A AL RS 0 2 K TR RS B A
Kt ER R A= MR AL G 0 2 805 I M4 ER Ak
EWAE . I, B 9CEARTE BFRE AR Bl T Ak

TR 7K A8 i % AR A T 3mSR AR T R o 4
ARAF A W B0 7] P A R e 25 )

ALK et B S ZE A AL BE T 2 )5 A7 R
PR¥F 50 °C 2247 I, 33 Ry B A8 ) Tl A fiudzh
BRI K ER AL T RIS ME . AR K AR+
AR T B A 7K A B2 5 B BIE S BR, HER F
PR L2 03 6 TR .

F6 REBABENEKER

Tab.6 Progress of MD technology for coking wastewater treatment
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Tab.7 MD treatment of pharmaceutical wastewater
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