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Abstract

Since the 1980s, park economy has risen and developed rapidly in China. While sizeable economic
benefits achieved, it is facing strict water environment treatment problems. The “near-zero dis-
charge” technology becomes main trend of wastewater treatment in science and technology parks.
Taking the experimental wastewater of some science and technology park as an example, this ar-
ticle introduces the sources of wastewater, water quality characteristics, and discharge standard,
explores near-zero discharge technical roadmap, high concentration cadmium ammonia wastewater

DOI: 10.12677/aep.2022.123058


http://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2022.123058
https://doi.org/10.12677/aep.2022.123058
http://www.hanspub.org

WA, S

treatment technical scheme, process flow and operation. It provides a reference for the design, con-
struction, operation and management of environmental protection facilities in similar science and
technology parks.

Keywords

Science and Technology Parks, Near-Zero Discharge, Cadmium Ammonia Wastewater, Technical
Roadmap

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

20 {2 80 ALK,  “HEXZEr” TFanfEd R DGEAA R, RHE I X A8 DX 5 A K 8
AL DS T RIFIATRGEIF ROV IXIIE R TRE . SRR L SRR MR 22 5 A e, Rl X T
e R /KPR A B I ] 2 7™ 2, AR AKOK BRORK B sl ok, ARBRAERE R 2k 5 BRI R G RIA
AL, RBHEEI ARG s MR TSI, 1247 5 M NXE; I DX R SEEL R UEL 5 RE IR 1A AT A
TEARA, BoKZW TR B RS, ML EEIRSE. ik, SR XK A B EOR KT 7T
HEMRARF BE B, PJOK “FHRC B FHR ORI DKOK TS Gea BN 3 2R e S .

2. BMEERXERKEFHBHNAREREEX

CEFHR RN KRG, RIEEKERER . KRS HRIRA, Sl &Rt
FRACHE 57 RGN AW G s b B J5 (BT, Bl BEAS AT BRI AR R Kb, TP A T R Gi4h i
ATHEK, TTIE I LK BHEAN GRS AR H I[1] [2] [3]o S&EPA ORI MEHTE T L AU BLR K F He
G BRI TR IR B HR AR [4]. 78R 45 MER CAR e, HTRZ @M T &R
ARG O AT PR s B THOIRAS, BEINZE R 45 525 B T REfS A B E 05 2R IR LR, B4 RKSE T
R F SR F IR IR PR (MVR) IS 88 o B T K P B T R R &, A FE R E K= A,
FRAMG =i [5]. A 2 A R FF AR R AEREAT 36 73 A (R B BE B 1 IR B 45 25 ) RN EAT B AL I i 0
AT 50380 75 4 i (AR B PE RN B PE[6] o B PN R KO ZHERCE AR ORI A RSP e Tl 8, BRb
WOTRTETH 4, ZHEAR 1A T 0F 7RI Be[7] [8] [9] [10]. — MR FH AL B4 A Ao K Al B 6
BEARSE, NFHYNIE. HBHT. BEIRAS RnB AR K AREEAT 2 3 S A A 2, AR5 I I 28 R 45 A
AT A

TR X R BT HM R BT AR SRRSURAE R, REH . R, B
MIFF R SR Pl Ry — R IR QR 3 b . T XR8P K AT T B shs e, B A MR H & v
MRS, PEAE MK BFE MK T 2HOKGIINE: ik B AR E R K 2 AR I K, e sk R
K F B G RO E SRR, AL COD. I A EIA ML FR W EE SR AHEN G E
SR T E A1), BRE (oKEGAHbRE) (GB89I78-1996) M Al I & 47 2 55 — I Y, Wi
(RIS AR WRAR, XA B, SRKEZ RS R, fEERFEN KA, ARk R
P B HAHR[12] [13] [14]. ZEA COD V5 Wik B, WMash RSB AR ke, "EiL
SRR E S IR[I5], HIERAEYYE, *—e)E LE b, i Em KRS, HEAE
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RGP 5 HEI e AEIRORIZAUGS HE R 2 1) E ™ A% BTN, A xR bl X A8 R BE i BEEK
JEE R A BKIR M FHTRE R, A ESEE LR DU E — 2% ATAT I BOR R 2N AR 2

FH ] X AR I FE AR € PR AL BEEOR BRI 72705 18 1 LA R IR 3R 1) WIBERFEPEDT I, A AR
RO R X AR KT U R . 2) NEUFEEIETI T, RERTLIRRIE, KT
B, D BOK B A NUZAT B, BEE ST R Shr )CE R AT R AT 5 JRKICER & e i i, ik
FIRACH A > HHEAL RPN LR . 3) MWHERAIEEMTTH, 750 F & LERTT . BKFITR
AeERTE, B EREEACRM BB %, /I AT, RN SRR, B IR IRK AL R
BEIIREATSE IBATRE . RAG R EEMGEYAE T (E . 4) NEORSe BT T, MRAEHE KKK,
KA FERATIHEAR. BT Wi, fiRRE: SBEEHERSE Lk a58IKR
BTG R ™ 5 VEPRIE EIRAE BT %, Bk —iki5%e.

3. BIKAEBHF RS
3.1 RIMEKEFR

R XS B AN AR RS . R AR ) BRI 2 B RE aL FRRUR ROK 2 ZE A L
I ERER

1) HEBORAE B 2 7K 7K 03 32 1 2 A0 VR B 55 DR 25 (1 5], 7K /K B AR, B R R AN e 12k
TRIER KA BIZ TR . HAOKBUEAR . RAZVT R R AR KA .

2) JEARKIFIE S RIEARZ o [0 X RIG R K EZL i =3 4, 2B KN & H SRR AL
VIRVL 29 B0 T 20, K& D 28 3 RO IRIGTE VK, FEEFERIE & LA
RIG A M BV, AR UL EREFY . DRI NE, KELN 4 mih; B30 RKNT
SARIE A S ER R R K, FES Y COD. AR M ESIRE:, KELHN 0.4 mh. G
JEAIK BRI B 2 1o

Table 1. Summary of experimental wastewater quality

= 1 R EKKBLE

TiH SR K B RK = K

JR 7K B () i 4 0.4
pH 1& - 1.6~6.3 8~12

HE(C) - 20~30 25~80
COD (mg/L) - 160~1350 2000

IE AR Ak &4 (m3Th) - - <0.0525
EJECUHE. 5 (mol/L) - - <0.1
&JEOUHE. #E5%) (mol/L) - - <1.0
B AN A (mol/L) - - <1.0

3.2. TZH&ENHh

BT UL ERRAOK PR iR R =8 ROK ST R S — A B, R R KK BUE IR 2%, AL BT N
PRI o AT 0 0 PR i 0 EAT B PR ISR AR BT 58, A7 R T BRAR ORI B RRAS - 42 i PR K Ak
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AR, EERPKAEME . BRER LIRS, 55 S A S B K — R NGRS E, A
TR0 R B AR T 2RI K, T 20 5 45 2 7K S HE 85 el DX 58 2R K 22 HER H A, [l X6 2 7K
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Figure 1. Technical process of experimental wastewater near-zero discharge
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Figure 2. Cost comparison of different wastewater treatment methods
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4. BRMBEREEESRERREKLETZ
4.1 HRMBERFE

JR K R LA 8 2 (N Ha) A 21 (NH ) PIAE SUAFAE[16], R ORFF TP R & -
NH; +OH™ <> NH, +H,0 1)

PR RZE pH EMFEM, 2 pH ETE 11.5~12.0 Z (8], “F#EHAE, WS K, AR
A RASARIR S, SRANFATT T AR i e, R BRI A B B NS SR AR R
We, ONEAE IR IR B o SEARALR] R 2SR HRIE A BRI 4R B2 D 1700~1900 mg/L & 2 kK, 154k
S B SR TI R LG P2 AR 28V NP GR TR I, K S IR FE T # I7E 15 mg/L, AbERRRIL
99%ULA F. [17]

4.2. REhRRIEE

KRR B A5 S B, 55— N TR AR I FE[18]. S4RIRKAE 60°C~80°C 26 R, 1) hn A (il
B A Z BN, R NS TKBUAE TR A AR LR ITEY, fuie. 5 LB E
BOTEY . SAAAR . BRACHRTE R K (R 0RL L BE /N, e LAY, RIS H30n 70 T s Siie i A i,
FERAEW T R B[19]:

20H" +Cd* — Cd(OH), ¥ @)

S* +Cd* > Cds{ (3)

BRI G L RE[20]. IR ZRVCR RN, K P I ERIR RGN i, SRR L, I
DR, AR, BOKIB &K ARG e MIRGE LR, IR COD. (R R A KA B4k Beitt N\ 5 B4k
BARY, KNKFERR S R G5 R R SR IRYEZE K, BN BRI 45 pH & 4~5, fl
JRARNTRIR o 78 BN R RURES s R PIROIR A K ds, 20— RO A A i ds, 58 —REE R
iR T ERREL, ARMIIA NI L TR ARG, s L AR AR

4.3. BKEIRIRE

JE K 8] FH RN T 25 K 1) 45 R F RIS IE IR 4E BoR [21] [22]. Sl FiAbHL . . B4 125 iR /KK
JRH R RSB IR KRR . RIBIERIBIEE ISR, TR & B A % 1 F AR 1V 7
Aok 235 7 B B b B e Y PR R o SR SR T A LR SE —MRAE 1L nm ZiAs, JRAK HR 48 KR 7 B -
T4 90%~95% KA AR [ T2 . 95% LA L HIVEREA LY AEVIAIEAR LA L 809%~90% 1) fk R AR 248K,
DAL S 922 AL PRI HH /K A AR BE v, e 2 L2 el F /KSR .

44 SREREEKLETLE

FEH EIR R E AR “TUREE + EARVRIR + ARG + RBE” NERTT R,
TERFEWE 3 FioR. Mk ERE R A S NS, AR 156 m®, ERI A 36 h, BEA K&
KK BB B S0 T2 pph ufer, AT R/K pH A P mb i, SR BRI Bt IR g is T
BEE S AT AR IR K HENDTTE M, T8 I BB DU 25 R IR K R BT IR 5 Y B R 4y R A S
RIFE SR SR RAMA RS EHRTIZBIT, JUEMIENITIELTEERS, VEhr) LISHIENE S
RIRARG . KAVFIRAGORBEVIRE . WEWbA . BIAERS . BTy smiEssds, U
BRI R BRI R, G B TR Tk g FES TH 7 B 8 o 6 N B BRIR L R 48, TR IR K
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RAASR/NT 20 mg/L, EANERH. AR RS K AMRERBIL, AR 25% wt 76 45 1 H
Wi, WK, did. B, TRETLZ, FERRMRE. ZRSNEIE IR KIETZ R IRYE,
F BN ER . R DL AR R . 2R SRIRAY 5 U I  UTE) — EIE NS IE TR R 4
TP S IKENT 30% wt, 1EAGREF A A, ST ERARG IR ERE T, RSk
MIZE RSB & &/ T 0.005 mg/L, HENGERBIEM RS, RIBERGKHMPEIISIER, RIEF
FKHEE/NT 05 mg/l, BB KEN 75%, BEHRAGR BHETbA ST, RIZEAEE
AN K, A AR I 3%\ 2K i) £ R Fei 4 T2 K.
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Figure 3. Technical process of high concentration cadmium ammonia wastewater treatment

E 3. ERERREKLEIZRIZER
5. BITER
5.1. REIEITIEHF
Fel DX AR 56 R KT HHE R 48 3 B4R IB AT IR N 22 2 FoR, SEFEVHFER-I52577) 16,043 kg, H v #E
RRIIZGFI AR 2L, E4FER 13,200 kg. FHEAREHS IR/ AMIRALE R /K 23,232 m®, ][] /K EiE 3
2umm,ﬁﬁ&@;%%mmsmoﬁmﬁﬁﬁﬁm%%,kﬁ%ﬁ?ﬁﬁ&ﬁ% [7e] [X 2% R 7K e

o DL RN S, HAOK R AR 3, [RIFK RS &/ T 0.004 mg/L, A S &/ T 0.4 mylL,
P2 CEVEOH K DA RRUE) (GB5749-2006).
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Table 2. Annual operation index of experimental wastewater
near-zero discharge system

2. EXREEAEFHRARGFEIBITIER

TiH L Xiva HAEE
i M/ 4 220
174 M/ 4 1952
PAM JH#E & e/ 4 22
PAC WKt N /4 433
NaHSOs; I /4 216
T R I 2k M/ 4 13,200
AT K me/4E 23,232
[EROK me/4E 21,780
VNS Ko/4F 18,313

Table 3. Water quality index of discharge
2 3. HKKBRIEHR

E =2 pH cd CODy, 2R i
AR E(ma/L) 6.5~8.0 <0.004 <3 <0.4 <230
HERFRHE(ma/L) 6.5~8.5 0.005 <3 0.5 250

5.2. RAZEEBITHRA

el DX R 56 R ARG B R G B I AT AR W 4 FoR. (EIBAT AR IR, i TR e X R0
IKHEBCEA DR L [AERR S, RIS B IS AT AR I bl e i, 7 LR 3 779% 0L 1o Hk
S SR AT B AR, (5 EE 2 A 11.83% A1 10.38%. MR (I K AL BEEEL N, PRI INZG 3 o5 LL IR,
N 0.25%. &4 220 RiF5, ML KINAFE SR N 2859.77 Jt, AT Lk A =] AL FE (¥ 27 H
20,000 Ju/Mi . ZEERABRD], KREIRIG =4 KR KE, b3 7 SRR E 32 A3 1) R AR T b2 Ak
PR .

Table 4. Annual operation cost of experimental wastewater near-
zero discharge system

4. EXREEKEFHBAGFEEITHRA

TiH WIZAT il AR TG b A1/%
et o 2217.29 77.53
Izt 2 H 7.19 0.25

HL % 296.90 10.38

fa P b FE 9% 338.38 11.83

ait 2859.77 100
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6. it

1) BHEREIXCRH “TUCE + SRR + BREG M + RIBIBBE” MHERBL, SHE KR =ik &
R PKIAT oA A . Gt MBS BRI R (TR K A AR (GB5749-2006) 41 5% /K i bk if
IR E/NT 0.004 mg/L, &S E/NT 0.4 mgl/l.

2) HAEEIRERE KA R G KA & KA EK, SaAUKH & R% )5 H TR E
TZRIHK, Sl S 60 E 48 R K ZE HE ORI E [X R 56 8 KT R B ), T4 T K R IE RS
TEAFIH o FRAEIRAAMHERIG K 23,232 m®, AT [A] /K B3 $) 21,780 m3. BE/K A7 A0S, Kok
B TR AR, PR 18,313 kg-

3) TEAKMEH A AT SRR K ARG A KRR K, b7 2O B A A B T4
ZAFR PR, ARG X P A0 775 /NI, RS IRER I (R 775 AN, R ik R A R K R
it 310 M, {3 AP PRK A TEAR . el XA R R BE AR A 7K AR BE 9% T 20,000 Jo/E [ A2 2859.77 Jo/ii .

4) 383 P XIS R K RS ARAG T 3, SEIAS [P R 7K 73 SRR AL 2], a3k T S ARk 4 el IX ke P
AKIEZFHE, AT DX IR 1 it 1 500 LA R A el X f e 1 1 B R ) S N 5%
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