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Removal of Sulfate and Hardness in Surface Raw Water Using a Complex

Precipitation Process
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Abstract: Composite precipitation, formed by adding polyaluminum cloride (PAC), aluminum
chloride, and calcium oxide (or calcium hydroxide) into the flocculation tank, could remove sulfate and
hardness simultaneously. The effect of the type and dosage of the chemical agent on the removal rate was
investigated. The experimental results showed that when PAC, AICI, - 6H,0, and Ca( OH), ( calculated
by CaO) dosage were 30 mg/L., 30 mg/L, and 100 mg/L, respectively, removal rates of sulfate and
hardness reached 37% —45% and 32% —41% respectively. A’ was necessary in the process with an
optimum dosage of 30 —40 mg/L ( calculated by AICl; - 6H,0), and the reaction product was mainly
composed of Ca, Al (SO,), (OH) - zH,0. The sulfate concentration and the hardness of the effluent
could meet the drinking water standard.
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Fig.1 Flow diagram of experimental device
1.3 REAE

BEXT K K B AR A, DL R A 2R A A e R
(PAC) Ry 3%of Fb , 25 5 A [) 245 570 XoF ft R AR A ) 2
BRACHR , TR G 207003 i il B 245500 A2 B o5 38
U BN A, BFE A B B BR LR, 1
43 PR : QE AN CaO 5 PAC; @76 A [ 15
i PAC + CaO 1§ PAC + AICl, + CaO, REa{# FHH
PAC 2R 15% , A2 350 Ry 23 b 4t
1.4 SWAEE

T R R R FH AR R L3 D606 ok (R ) T , A
JER I & W VU 2R — i e il , pH B R 3
FEHLBRE I ol B SR i BE T A o SR A
BOWEEAE YR B A, R X S A 5 &
A LI AR S A o
2 ZR50%
2.1 B#ginCaO XHRERELFNGE E Y KRR RR

TR I AR R A A BT TR LR S AR 3 48

EIRA AT A S BmEHR 0.1 ~1.0 g/L, H
AEINIEAZG ], SRR B Ry 20 ~21 °C L, pH {H
7.5~7.9,
SRR, YK B ER £R Mk B Oy 324 ~ 378 mg/
LB, K P 2 R vk B o 322 ~ 374 mg/L, AT L,
BRI CaO X 25 bR At R 3 1 1 AN K, Bl &
CaO W HRBHN T 1.0 o/L, X ER 1) LB b
AR 5% , JLBT K R R Fh VB 326 mg/L, 4/}
AN RN 250 mg/L EER . R R BA
FETTE A 8, (HUTTE P 1 B 4y 322 /& Mg (OH),
H1 CaCO, , 1fif CaSO, Hy FILAE K H ¥ A 5 AH X ¢
F (10 CHT 7 0.192 8 ¢/100 g,40 °CHH 0.209 7
g/100 g) MELIHT o PR CaO B8 )5 (n
K3 0.8 o/L LUR) , /i SO; LRI RIE
BT A2 UURE Y, m RE S T A Ui i 4 5%t S03-
A BV I 8 {3k — R B ok /0, S R il J 22
R, RER FBOINA R A ) CaSO, HUHE LBk SO;
MIITEEARTIATI . BRI AN CaO X 2B b 25 A
—EER (WLE 2) , o] WLk K A7 — 8 R
HAE R, B BB LR (1) ~ (5)
Ca0 + H,0 =Ca(OH),
Ca(OH), + MgSO, =Mg(OH), | + CaSO,
(2)
Ca(OH), + Ca(HCO,), =2CaC0, | +2H,0
(3)

(1)

Ca(OH), + Mg(HCO,), =CaCO, | +
MgCO, | +2H,0

(4)
Ca(OH), + MgCO, =Mg(OH), | +CaCO, |
(5)
550 4100
= 500¢ 180
% 450} leo =
En Kk 2;
-‘L\P( 400F = ik 140 X
B o3s0p o BERE 120
D—D__D__D_’_D,_D——D——D—\_D_—D
300 ; * ' : : 0
0 0.2 0.4 0.6 0.8 1.0

CaO MG/ (mg-1.7")
E 2 Eymigin Cal 3+ iE BRI EBRR
Fig.2  Effect of CaO alone on removal of hardness
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Fig.3  Effect of PAC alone on removal of sulfate and hardness
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Removal of sulfate and hardness by complex
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Fig.6 Influence of AICl; - 6H,0 dosages on removal of
sulfate and hardness by complex precipitation process
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