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Design of decalcification and softening engineering for

lead-zinc smelting wastewater
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Energy Conservation Technology( Hunan) Co., Lid., Changsha 410014, China )

Abstract: Taking a wastewater decalcification and softening project of a lead-zinc smelting plant in Yunnan as an
example, the decalcification and softening process of CO,+NaOH was described in terms of wastewater characteris-
tics, process flow, design parameters and operation effect, respectively. The lead-zinc smelting wastewater with
high salt and high hardness was homogenized in regulating tank, and then transported to the dissolving-air tank un-
der pressure, while CO, gas was injected from the top to form dissolved water and released into reaction tank for re-
lease. NaOH solution was added synchronously to maintain the reaction pH. The dissolved gas pressure was con-
trolled to be 0.3-0.5 MPa, pH of the reaction tank was 10.5 to realize the decalcification and softening of the waste-
water. The softened wastewater was reused directly or deeply treated after flocculation and precipitation, filtration
and clarification and pH adjustment by sulfuric acid. CO, saturated dissolved gas water formed by pressurized
dissolved-CO, improved the efficiency of gas dissolution and save CO, dosage. The generated calcium carbonate slag
was returned to original wastewater treatment station as neutralizer without generating solid waste. The water quality
of the system met the design requirements. When the total hardness of influent water was 993—-1 062 mg/L, the total
hardness of effluent water was 40-100 mg/L., with a removal rate of 90%-96%. The project has been operating sta-
bly since it was put into operation. The operating cost was RMB 4.89/m’ after deducting the revenue, which could
provide an effective solution for the decalcification and softening of lead and zinc smelting wastewater, and solve
the problem of wastewater concentration and scaling.
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Table 1 Wastewater composition and quality

K ( 7J§ 1Y) ol Ca™/ [ BB, TDS/ i E’Fi/]
m*-d™") (mg-L™") (mg-L™") (mg-L™") (pS+-em™)
’%ﬁ%ﬁi 400 11 700 1750 16709 26735
“EZ;JE%’F 405 9 320 800 4719 7550
H’zﬁf 235 8 8 20 8311 13 298

F2 FITHEHKKER

Table 2 Designed water quality of the influent and effluent

- Ca*/ R TDS/ FERS X9
WHE - pH (mg-L”")  (mg-L'")  (mg-L'" (nS-em™)
K 9 400 1000 10 142 16 228
HiK  6~9 40 100 — —
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P F T R BRI R0 B %I H Y S R K E A
R A DUVE T, H R BR 7k A PRI JE £ R H Na,CO, 5%
CO,+NaOH. #I T CO,+NaOH, 3 S # /I Na,CO, 2354
G SE R R T A9 o, H Na,CO, V6 Tl 45 57 35tk i
151, 11 CO,+NaOH MBI AT SE 8 [ B4k, PRI, MR A0 12
IR S RN AR B SR |, SR FH CO,+NaOH fi o 85 A o
77 A A R A (T U T 3R [ D 7K Ak 3t 1) 95 1R R B
VEHR R, A A BB I 745 24 D K A 3423 1) 245 790 2%
F WA COR IR T 28 AR A AU B

JE K WS AR AL AL 3 T AN ] 1 TR o 2 K GE
T HE A 2% 2 R T i A TR) B AR Bl AR DA TS
eV STETE 0N AR A SO Bl S R A B S
o7 R R R TR o A o v A A R T 0.3~
0.5 MPa 3 ACE 0.9, VA% 1 pH H 10.5, 278 H %
B 3 : Ca®+C0,+20H=—CaCO, | + H,0.

CO. NaOH | pH=10.5
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Fig. 1 Process flow diagram
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Table 3 Parameters of the main structures and equipmentss

] K

0 K i 1P, 2 25, 5T 18 mx5.5 mx4.5 m(
ﬁ**?m 0.3 m), A2 420 m* ,HRT=8 h; % 2 57+ %,
o Q=50 m*h \H=20 m .P=11 kW, 1 i 1%
v WS R SEURLRE 1, 8B I, RS D 1 mx2.8 m,
i 9% BE 100 m*/(m*+h) , HRT=2 min

CO, % # CO, A 1,30 m*, ¥4k 2% 500 m®, & Fa J R4

o 3 BB T D 3 mx4 m, A AL 25 m?,

ﬂﬁ;,%g/ HRT=30 min;3 G HEHL, D3R 7.5 kW, b B
R T 3 52 v/min 2L EE 23 r/min

L BB, ]S D 9 mx4.65 m, R4 0.80 m*/(m*-h),

e 2% b HRT=5 h; BLE IR HL, %35 0.1~0.4 v/min(TTIH)

FTH2 450 mm , FH A A T 4~20 mA HUE =
spppse BEBIRR 20 RO D 3.3 mx6 m, RS K,
LIS BT OB OB A Ok & MR I STRL) RS 1~2 mm
1R, 2 T R 8548 , 4 350, ]F 12 mx4 mx4.5 m,
AR TL200 m? , HRT=4 h;2 G- THEE , Q=50 m*/h
H=42 m .P=15 kW, 1} 1%

Hh ] K it
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Fig. 2 Decalcification softening effect of wastewater
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