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Discussion on the Application of Zero Discharge Process of Industrial Wastewater
Pengfei Jiang Xianian Shi
Zhejiang Kai Chuang Environmental Protection Technology Co., Ltd

[Abstract] With the rapid expansion of environmental protection demand and market, a large amount of salt
and organic matter need to be discharged, especially the discharge of salt water, which will inevitably lead to soil
alkalization and freshwater mineralization, even exceeding the environmental capacity, and the shortage of
freshwater resources is increasing day by day. The zero—discharge technology can effectively improve the
utilization rate of water resources and control the discharge of salt. At present, it has been widely used in paper
making, pharmaceutical, coal chemical, power plant desulfurization wastewater, circulating cooling water
drainage, chlor—alkali and other industries. Although the zero—discharge technology has only experienced 40
years, the demand for the zero—discharge project has developed rapidly, and the experience has been
accumulated continuously. The process route based on continuous high—powered membrane concentration has
been relatively mature. However, evaporator scaling and corrosion, salt recycling and solid waste control and
treatment are still the key to the stable economic operation of the system, and the zero discharge process
technology also needs to be updated and improved in the continuous accumulation.

[Key words] water treatment; pretreatment; membrane concentration; sludge; evaporative crystallization

518

FHIM L ZEARI A S 25 R L0 ATT I, ZHE
T ZHAE E AR T2 U E Ja, T H KR 2 SEiige 5 (2 5 H
JRED 5 5 8 o LA HETROW H B Seiti 22 3 v R i, i@ L 1247
RERE T L B, A REIE I H MBS 4y T LSO, i RE
Ik, et I H et e A H K, ARPE LA AT H Sz 56
Pt T AR TEMER R, & T ZHu TZAGHIR .
IBATHIRCR . BHRCHI R, IR B AP I 22 5% . A2 AR
A o

1 BRI ZE T

FHEBAE B ) K BT HLR K RTEHLR K, FHES H

R AL A 7 S R A LR KR TE L K WAL 4 Ak A ] 1,
SEILEA RSN R H AT B AL T E R ikt
PR+ TSR o A VR A+ 2R R S B ) L, 3B AT A o BT LA T
TR B AR T B3 28R A B ai . AL BN 25 B 1A 2L
P, IF Bl 45 3. FAC B Ve AUk et AAb B, W] DAAE
—E R EIEINISAT R E ML, A IBAT A

L 1FiAb 3

(D EHUBK s A A 2, angsEh . Bidh. iR, &b
Yo BRIREL . A, MR ISR T WS T R
8 B, BEE R R G R IR, IR GRS b R R 7™
A YRR ZE, AT FEMA 1E 3 A2 77 O LBOK AL B T2 24t

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 25



Ecological Environment and Protection

A2 IR SR~
FoLeF | HeRA 1.0€2023 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

AN E, B FINA K B BRIEREN. BRI, 18 R K
SR . RERREL . BERREL. RERREL. W FULUTIEMIE
SR, AR S 38 5 2B A K AT R P RISS B R A
5 SR UKL, AN TT FE UVE Wb R 7K 3 B, B3 R R e 3
100mg/L7e 45, T % 2 10mg/LLAT, 48 TP 2 10mg/LEL T, SS/)
F10mg/L, NJF LR G BT IR RS .

(2) B WL 7K aT B[R] N5 5 TeALB K H 1 45 35 7 2R 25 0
B, &R TR BN S B2k, —SEGHUE A 2Bt
RBER, SBIE RGN T, KZEEVINIERGER
ARz, (0, B LS I R SR GE, SR AL
RS FEG SR G5 DL, R, W30 T 55 45 f ki
2l T R M Bt 244 5 i 3 1) U AL A B AR W — M R
ARG =P EA RRBE P EA TP /K COD R 2
fIX T 100ppm. G HLEE KA TEHLE 7K 7T LAKRAE /K 5T 18 100 2545 7% 1&
LTI ATRENFE R, PR BB F IS KSR —
JiStin

(3) —MRAE ML A 2 1, S PTIE 2 5, 23R B bk e
B KR EFY . R MUE. K TEVE M )G S E
WRYR R G0 1E T SRR B IS AT Y5 o4, v R AR 5 SRk
YRR, L RRIE BB R I K ok AN SR KT PR LR, [RIA T]
SRRV 4525 B IR S P S . BHIRIG B . LLRIBIE N ITY
RS 47 2 B = 7K & I SR R SRR bR AR X R, 1847 2 U,
i A& A, [ RERZ.

(4) N T WD 5 83 Rk R SE RIS, I8/ T E B ALEAT K
A, G 2 7RI R SR D U K K R, IR 2 SRR Tk
10%~20%, 25 FEE AR i 72 o I R G N 28 R 45 R G /b 4 3
TSHEEDL, R L2 ISR AR T2, AT DU 45 B
BRES T BRI T MBI Oppm, AR YelE 5 G MIZE Kk 45 5 45 35 1)
B AR, BF ARG HERGHM T AT 28N EE, X
At T B SR BRI R 15 2, BETE A AR ER AT BRI K BT

(5) BEATRAL PRI 48 T 27T A4> T BEW i, LU SR
JEBE RS, W] LAGE— AL B B S IR A N T I B
AN RGN B RS AT AR, MR IR K 75 G4 Ak
A KA, L ETFHEARST, BT AT AR EE— T
WY J5, UISRIAR T 2%, &5 5 E M H M.

L. 2R 45

IR 45 R G2 FHOWIE 10 F 8T, 2 HirEHi T
ZHEANTZ., Bk RETER: RBBRA. MIERS.
BT RAH, LR 2% REM — LRk

(1) RIBBEREREEE 2R3 PUSYRE 00 /N BT LT,
T E R EHRIE T oK, B ST T EOR R, W bR
LT AR Z 410 S PR K AL BRI = o OIBIE R B8P 7K K
U, BMUTERE R, U LT S SRR B 1 R, RIBIE AL
AR R S AE LT, Z IR QB2 A R, — s i B E & S 7
8MPabA o T i Rk K B i A S R ISR, AR T IE M PR
it 5 2 I SR I L , LASR BRARER AR I R AR =ik K 0 &

thid. (H, FET— TBUR R G RIOR, Rzl & fhid
L5

S e 7 it K [ 380 S AR Gt AR R, 0 R [0 P KR R - oK
o AT DL 12%, TR RN 22 48 P LA 45 21118%, A Rtk 1
ARG i RGBT

@) B EHTL ARG w370 2K, 7T LA iR & B4k 3 R
GANEACPARIBR BRI P SRR I 7 EE R L. Eh RGN 7
TR FH A DR A A ) — i 3R A0 22 A0 EREEAT O3 B, S BE
VAL« IR IR A1 T 05 T RE MR YL < T8 B R ) B BOR,
HIR B RAUIBIE, #2122 eSSy EAT iE 4 - 9A IR IR
— MR AE R A R A s AT, BA RS 1 R A L
bt R (2R 8 1) AR 2 7 B 0 Bor it Re Ak e
AHAIITERE -

(3) B RE 7 BN T HR I H LR 1) 2N
RIERUS T — %8 WAL, 851 RE A vB M ek B R AE SCHES 1Y
B 415, R B A AR R, F RSB 7 s s 8 - B e ade
B, ATSEHLES T RSP 3 B RAC ARG o SR T LB £
RARANUTS R BV A 15 TR 1, 1X EBRUR T B 720 1
PERE S BT IO 20, BT 72 miCOD R BRI K (K 70 235 S5k
A 751, SesSkBLgy3 I RCOD S ER A 2y, PR EREAT A, YD
JRSEAE RIS R, IR A0 N T R IR L Z
REAEANR R /K B IR, HB AT 2 A8 18 HEAT 4R i
B, T KA E B o i 7K RT3 i XU FL S o FL e
DR L PR TR MV, 75 28] 0 7 it S0 A B AT R TR 1A JEE 2 31 9 8%
HN7%, P i TT ik 5099, 99%, $Em MM E . Rk HBHT &
GUEREREK “FHEB RN AT AENLE S

L 3Z K A

ARG ARG R FHBONH K5 — D, il 28K &
SRR SR K A DA (AT 38T e, i 28 2K U [l S, AT S
PRI EHE FHBUE 2 s B2 RS £
RIS WRAR A &+ Vo URES B AR, sl ANHH ), TG0 T %
L. PMMERGE AR T HEE, & ERITEM,
BURFEZRTTINA, e VEAIN B2, SRR s LK R 5 21
W B 250, 22 AR R s — BURE A 28 g i BE G B IR, MVRZS K
A LKA 75 2215~ 50kg BT i 2695, F T8 shbi Boiiih, EE52
MMZE KRG A 57 A K — IR, EARTURANLUE SR, 18
TH RIS E, OB R GEHEAT I, AT 980 A1 S e
TR — DU R AR . AR 1K 52407 50KWh ¥ FEFE, 52 H A
BRTREMIZR A A . WRE B KA : PR THIBZR A
SRR AT 3o ARIEV BRI AN 25 5 ZORIEHUE B 7K
ke

ok st 2% A IR PDRHAE B 0/ T e B 2 IR o, A U
MR AW R AL R, B TR AR ER T
Wish, AR EE Sl 2R HES), AT sSeBRIRZ 2K

THIEZE R VDR S0 3 A 1) T BUBBIR 28, 1%
ARME . AT EARIAIR, TR, BEREAH X ER .

SR AFIEIA A VIR B2 A IR A 21 AR S KU I 5

EH—

i

26 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
FoLeF | HeRA 1.0€2023 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

FIPER RIS PUEhr. Pighdh. SRR, B TiEde. RA
TR,

TR R 2 2 AR K RE, B R BIR A I5 R —1
b 45 7™ 6 1) ) 8, MVR R SRR 48 AL B A BE SR AL 19 i R TH20°C,
Ab B i ST EEIE 15°C DL BRI RHIE 7R BB R A A B Ak b B,
FRA VDRI SRR BB R, 275 75 IR AT Fa g I 2 0 v Sk,
A 34 P - S+ S8R ) 0 A 28 R AR, AR R+ 5 b 9 34 28 R AR LA L
MVRAIME Gt sk sl = s R st A e R

R ARACIBAT IR AP 2 T BEHEH 29 2% 4 45 FBRR, BRIk, S5
Tk EAT AL B 3, B T FE BRI T %

1. 475 YR i K

FHETE 075 V8 25 IR T B R A S TiE B AL R
GiHEVe, P P AR EE RN, B TSR, I
Ve LB/, BT oK. A RE NS R EE LB NN
F, BT AT, 5T HEBHECR, HUMUN /K BT R e AT TS TR I
VAR LA LU B AN [ R K 2 = AR 5 e B AR MR, BT %
HB RGBT, 5K R GI5 TR IG5 5, I R0R
(5121 5t P AR B, Y5 e AME

THER G 15 P K B 4% 32 B AR ME R JEALAN B8 0 B K AL,
AR5 A D Py A B SR T 5 VR MO /K 8 6, S5 VI B 7K & 5 g
NI

BHE R JEAL 2 MRV R A 15 4, T AROR B R i 5 4%
UK I IERE UK, T E K E I . Rl AR
S5 e Wk, R TARIRER, (A i T Hod s sl Jik. U
DH A R IR R ISR R R AR R D
FER AR BRER S, ERHIAR G N A 2.

5O T AT AR R 8 o WL R 2 0 5595 10 R 4D ] R A
5, SIURLTE B oML P 4 8 4 43 2 38 5 T A B T v R T 1
10005 LA F-, AT 75 J5 BT ) 9 {35 98 AR AR /NSRS 7K 43 85 o B0
JB KWL LA 5 b oK, L3 A 2D ek . S AR AR 0T
Ao TRTRRIN, (ERAH S ARCHE i 84T LFE oL & LK

2 EHEM I EERS

2. LWL ARFE A 2 7Kk 3 H

LI R R Bt B 7K R HESOT B JRUK R BR SRk ik R R 7K
H =R KA K, S S BrHR AT, W& R i 1 s

Gi—AbFE, T ZERLN: YT — b S I —~ D JE —~ e —
FHAR—— TB R EE —~ AN~ I~ — T B R BE AR
SRS (W), AL, IR EHEL 1%, H&IREKH
THGIR, [RiB3%E =K B, A6 FARAE R SRR a5 e ik 1%
%, RGBS N T B A B (R R & HE KK, BHARHE—25
ERKP R T, WD e R A YRR .

2. 2N R B R K T H

INZREBE 2RI A X ER T 2K, ELEN: AT~
PR &Rt — A0 — Y703t — BR AT W — BRI e T — e — —
PNPESY Eh— SR RIS B ELIRGE WRAS . £ R G Rl
DUBEND BB TIE A THA B, 2 80528 0 B2 SR -3 3 P e b
HBEAT o3 BRI — 25 BRI B, BRI = R BIE R AR A AL )
T%~8%, L2 IIMVRZE K 15 40 3 s i AL BN 25 i

3 #iE

FTHEROW H 30 Mok 2, W JaEdt. 125, AL T, sk
JEK S FEIRAHKHEK . @A AR R AT, TEERBAER
W7 b S 2, fESEAR T B 2R IAE SR T, B 5103 — 2 4
Ry BRI R REMBEAE . SRS AR KR 455 S0 5T
AN TR T B P R P i ASE AN [R] B AL B SR s ARBEANIR] B B R
BHUEAK, FRARRFICODERRE T EM ., BEARTE. ANH
[T FN8E £ A1 5T S P, 3R AT B P AN T S b, T B 5 4
5, SR RIS etk R . B AT A T AT (1 A4 S BE AR PR,
Pt & G0 45 I A i FHOR R = P B IR AL 4 B v, LAHESh B HE
TREMHES

(&% k]

(1 JBR B 03 7 HE K TA2[0].38 77 213%,201 0(27):266—267.

(2188 B K, T 47, % 3 HE K TAELI].% 2,201 4(5):320.

BIFZE4H. (RBEFRARNEIT FEAT) —HEHK2017
FEPET WA EILRFER —ELULERAF EH
A,2018(1):16.

(415K T8Ok A B E A AR R EH AR [CL Mk v )™
R HE A R G B R B R AR Z B R A 28 X 4,2015:13.

(517 % 3k . o 4% T b Il & Ak R b o 8 R BOAL JE A XA
ZID1. 7 E A # K %,2015.

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 27



