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Abstract

This paper briefly introduces a treatment process and main operation parameters of wastewater
containing heavy metals. By comparing and analyzing the operation data before and after the
process improvement, it shows that the removal rate of heavy metals is significantly higher than that
before the process improvement. When the effluent hardness is controlled within 2.0 mmol/L,
wastewater treatment by simulated evaporator, the heat exchange efficiency of the evaporator is in-
creased and the effluent index of the evaporator is stable, disposal yield increased by 28%.
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1. 5|8

HEEEKRARTE . PG (T, By TR P A S B R RK. EEmK
KOTSRS B W FRSERB)E AT F AL, 2™ EAIA B N R R [1].

BEE T AR, HE e RO PR 2 4 e AR BEIE B 1 BRI, A A U B ) A4 g
HERSCHEN B ARIA T . T R PR AR BT ik R By B, SERE AL ATE 3 OR3K(2] [3]. S HEE
Ja R AK AR B 53— R B A A P A, (HI RS AN F ) B R AL B AR AN P, 2 M L g s 3R AF I
T B R B 2> B RR [4]. I, WA KA SRR RN Z IS B 1, A5 TIAL B 1) PR K A BE A
e, AR HIZR R L TR R ) R BUR RS ANVE S, SBURAICR A ZE, AL EEREK[5].

N R SR T2 ), ASCHE Sy, 6 b b T2 et e i T s, A Sk A AL
VIVEVER R Z M E BRI — MRS LB T2, HbMZGHRRAEAK + Fisdt R, it
TRAE PR AR R KT LA AL S S S A AR AL A PR AR 7K BREESR [6] 7]

2. TEENT
2.1. KK R HKER
BN E S 2 E SR SR KA RN 5, KFRTEFRIL R | iR

Table 1. Wastewater quality indicators

= 1. EKKEREERR

ECEZN COD TDS W2 TR HE R S
SO* : 1000~10,000 mg/L  F¥: 3250 mg/L
—_ /T 1000 25,000 3.0~10.0 . . 2160 mg/L T 50
il > . .
LRk € mg/L ma/L mol/L. CI™:1000~10000mg/L. 0 o mglL mglL

NO; : 1000 mg/L ={ik: 1600 mg/L

HKER : B B Ty KA E, 253446 F5: COD <1000 mg/L, SS <500 mg/L, HR4EHx
FORIER) (5K GEAHBRE) (GB8978-1996) 1 ] = L bRk
22. TEFHIE
22.1. EEREKEIRTZ

TEEERKEE MG BIEY SR YR E RN R NS, BT A KE R, U
JEAKH I E SR T FINABRIRENE R L BRI EEE T BJEIMANZES PAC f1 PAM 5, @it
BRAE R SEN UK 5 VR AR K 0 B8 . JRK SRR R e b S B iR £ . AR SR SR b4 i i, W KR
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Figure 1. Experimental process flow of heavy metal wastewater before process improvement

I TZMHMESREKIRTZRE

FAZTEAE G, HKPESESEE 50~100 mg/L, EZ 5 mmol/L, SEAEBMAKIBEEL
fii b b B R YR, BRI 2, KB AR

222, EEREASIBR I EHKL

IRV E T 280 F, RAGRERILIUEEAE S FE L EIR K, B RN ERRII—E
B BRI AN EUK, B k. =ik, EEEE TRBURE BRI AR5, 855K
&R pH & 8.0~9.0, T A KELRIE &4, FHFMAREERME, ERBFERE&UE; £
il A P 24 B R — s R KR S B TR . TR I 2 B (B0 E):

ﬁﬁﬁ@"ﬂm%ﬁﬁ‘ ‘Yﬁﬁj}z\ ﬁ J/,{R’A/: =l
;;%ukl W gy | A
EoREK — AR R R R
HKE] — A o Bh 78 R HE S5 AL

Figure 2. Heavy metal wastewater treatment process after process improvement

2. TZRHFESRBREKLEIZRZ

W T, RASE AR ORIA G E T2, mEH Mgk, M. BEEEE TR,
AR I E SR T 5 Fe®' Fe' LU EARTTEMTTE, MK P ESESEL/NT 0.5 mgL, [FH
R P BERR =B AR B BRAN PR R K R A5 B8 IR, AT A H KB P PR FFAE 0.5~1.6 mmol/L Vi FE Y, fEH
WAER SRR E T, FEARTLEIRMG AL, SRR, b E e

3. ZERE5 0
3.1. BRI ZAEHR
RO T BT 45 G R H K A B S L 2 TR
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Table 2. Water content and hardness content of various metals before improvement

=2 MHRIEMERHEHKSERBESE

TiH B (! ] =HEs T i
HEK A B (mg/L) 3250~3500 2160~2600 300~540 1100~1600 3.5~5 mmol/L
HKE HE(mg/L) 30~85 15~76 15~68 52~90 4~8.6 mmol/L

I 2 wIEn, JRACER T2 E A B K G, K E 48 & B AE 15~100 mg/L, i £ 7E 4.0 mmol/L
DAL, s BN AR B AT 2R SR, B TR s, SRS AR T R ) B N B #h AR, §
FUR ARG, AL E = RE .

JRA AT SEGEEKEFEAE TZAEE, S8, S8 0M. JANE. ATl
VEM) pH {HAE 9.0~11.0 JEEKE), HEEEE KT EZMERE T 5HAKEERE T4 64 s e BEE
Yo, BAES BIERRT, JUEREAR, BKTRENSEEE FRESESAMEE, EAFH
BHM.

3.2. IR T ZHALELEHR

EE A T2, RHSEARILYEEA I E SRR K, AP 5% E 4 R K & & 5 &
W2 3 FR.

Table 3. Water content and hardness content of various metals after improvement

=3 BHEEMERHEHKSERBESE

i H B [ il =M T i
7K & (mg/L) 3250~3500 2160~2600 300~540 1100~1600 3.5~5 mmol/L
HK & (mg/L) <0.5 <0.5 <0.5 <0.5 0.5~1.6 mmol/L

H3E 3 WAL, ENSEHEE T, SRABRE AR EE SRR, HKPERE: . 8.
. SRR T TZ80ta, K ESESEHRT 0.5 my/L.

JRIREAT: BA R E A4 A, 20 MoFeOy, M 2 H A4 I8, FilBE/R L Fe’:Fe™ = 122,
JRNiAA ZR pH 7E 9.0 ZiAi, FEARITEYIRS, Vb R E &R B T 5 Fe?'\ Fe* L ik S IR T ie i »
P CARE R 0 22 ML 2, v b R

3.3. BEES

M 2 FIEE 3 X HLRIL, HEEREKGE T 200G, B ESF, KRR HI7E 2 mmol/L
PLR, B AL 28 R 2 e A B 5 B KA T e AR AL, 78 2% N B 4G SR 5 IR R A5 BB B R g%, ml 4R Ad
B RE.

JEIRIHENT: FEH HKAR &R pH EAE 9.0 LLF, IIABRERENEBREG . BB FIF, B TRRIRES . BREREEM
VAR A RIRBE O SLRISE M R, /KRB JEAE 4~8.6 mmol/L, SEMAALE R, TEiitE, kR
pH {E4 10.0 JEIINBERE =84, KR HI7E 2 mmol/L LR, ARFRRCRLT.

I SO R KA B T2, SRR ARSI R A B S, KGR MR, 28K 2% /K8
PrfasE, BT REIEE 28%, KA KA AT S KBTS e Fr COD < 1000 mg/L, SS <500
mg/L, HARIBARERIER] (J5KEEEHTBARMED) (GB8978-1996) 1 ] — bRk
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4. BE

1) FIHEM T ZAEELERK, HAKPESESEE 50~100 mg/L, FHEZ) 5 mmol/L, MK

WIEHIBAT: WSO ESE KB T, RAREMRILITE AR, HKTESE: B, 8. .
TEBMET 0.5 mg/L, WEMRHBMT TESGHFT, RUHRERITIEIERE— XKL 2 Fh 4 8 5

T

2) R BEER = AR B BRI AN B I K R I B B TR B, T K B FEAE 2 mmol/L BAF, {845
ARBEYTIRD, IR ERHR, WA R BHHGEER, LB =R & 28%.

3) TaMME, KRR E, SRR AR K S8 bRk B Tl i5 K HE bR, 25 4
Yi4E#FR: COD <1000 mg/L, SS<500mg/L, HARFFRERILS (G5KEGEEHBIRME) (GB89IT78-1996)
1) =2 hr it .

SE 3k
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