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Fig.l Curves of flocculation and pH value change in the
neutralization process using lime slurry
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the pH value in neutralization process

23 REMAFRRIFN
2.3.1  HORIH KB Rl e

I 3 R, AR pH AR A T8 2R AK IR
Sy HORITHR ZKE I R A AL R R K R I 7 Y T
FLAN eh AT 2K BC PR A A 3, 2 A B TR
60 min I, pH {7354 6.37. 5.33 F13.44. 4 CaO
H &2 30 kg/m® F1 5T & L4 1:1 /) CaCO4+CaO
I B 37 kg/m® I, ZEARK) pH A PR Tt
B, SNIIRLY S min B, AR pH 5510k
3.58. 3.39. fif NI [A] 24 60 min, FHAIE pH {i
FATT P, A pHAE > 3N 6.37. 533, 4
CaCOy+H FIK 1 J2O8E, v R ¥ pHL i 38 3 T



* 176 -

s o3l

2022 4

B, NN 20 min I, TR pH M C
EFTT, pHAE A 3.20, Zy5kEE 31 kg/m®. A
I, RS RN A R, JOF BRI
N 36 B 7K R A T I 7l T v R
-—I— CaO+[FIAIZK (1:1) 30 kg/m®

[ —@— CaCO,+[FIF/K (1:1) 31 kg/m®
| —A— [Ca0:CaCO,(1:D]+[FEH K (1:1) 37 kg/m?

FEARWE pH i
— D W A UL O 9 ® ©

0 10 20 30 40 50 60
i 8] /min
3 hFniRE AFIRR R pH ERIFZ I
Fig.3 Effect of reused water for slurry on the pH value in
neutralization process

232 fRARIINZ 7 X s

I 4005, EMEEMARKAHET, KM
R K EAT A A 2R R 7K I pHAE Y,
VIR — 2 IR, 32 2 DR Bl A B pHL (EL 1)
Tha, S EREN SO, 5 kMg ca®, E
JAHHS 1) CaSO, 51 T 2577 3% . bl e M gk
AT, YN 30 min I, Hi/K pH {HEA R &
16 3.4 Jidh, DRI H K R 29 8 2% F A2 T AT 1

35
3.0
s
T 25}
g
2\; 20+
P —&— CaCO, ¥ &K 31 kg/m?
L5 || —e— CaCO I (1:1) 31 kg/m?
—A— CaCO,+H KK (1:1) 31 kg/m?

0 1.0 2.0 3.0 4‘0 5.0 6.0
I 1] /min

B4 ARAHRMAE XX HFE pH BT

Fig.4 Effect of addition method on the pH value in

neutralization process using limestone

233 WEIKHECHIA K FL s

HE 5 mrn, SRABER MR, K
AR R pH MM 2. SR 23 kg/m’
N, NISTELA 30 min B, pH {E>h 3.35. MH&E
h 26 kg/m® I, 7 SN ] R 60 min B, AR
(1) pH {HIELETF &, SEiS pH {4 4.85. Bk, A

RIS A KT E ST T EREE B R, )
RIS Wi AR K K pH AL AT RTRRAS o

—m— CaO+F3RIK (1:1) 26 kg/m®
—@— CaO+[1 3K (1:1) 23 kg/m?

AR pH H

0 10 20 30 40 50 60
i 5] /min
5 AXRIAENZFERK pH BIFZM0
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Fig.7 Flocculation sedimentation curve of the four kinds of
neutralizing slurry
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Table 1 Content of main elements in raffinate

Fe*** Zn* Cu* Ca** Mn** SO,
7.42 170 95.5 29.4 26.08 35.74
* AT g/to
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Table 2 Theoretical value of four agents for the amount of raffinate and sedimentation residue
s BRI Z —BhR T A
S Ca0-Ca0O CaCO;-CaO CaO+CaCO;-CaO CaO
BRI =/ (kg m?) 23 31 28 28
BRI H R/ (kg m™) 1 1 2 0
/MBS T Y (kg m™) 67.204 63.374 63.343 76.541
RS T (kg m™) 74.086 67.490 73.162 84.315
T R A e/ (kg m™) 70.645 65.432 68.252 80.428
T A0/ (kgm™) 9.783 14.996 12.176 -
T k> /% 12.164 18.645 15.139 -
FREIE50% 1
e/ NS VR (kg m”) 134.408 126.748 126.686 153.082
o KES VR i/ (kg m™) 148.172 134.980 146.324 168.630
0 1 AME/ (kg m™) 141.290 130.864 136.504 160.856
HP TR PR B 25/ (kg-m™) 19.566 29.992 24.352 -
WA Bk /> 2% 12.164 18.645 15.139 -
#F3 ARMGBIZHEZEGTIERXIL
Table 3 Comparison of direct chemical costs of different treatment processes
T H WiFEL Ui fE2 WiFE3 Ui Fid pH{E
55 B R (kg ) Cza30 Ca3C103 CaO+CaC(;38(1 1, wiwt) Czago s
INEE AR (O6-m) 8.6112 431613 7.19082 10.4832
B T (kg ) 5 T 50 : pH,=89
INEE A 1 (T m™) 0.3744 0.3744 0.7488 -
SR/ (kg m™) 24 32 29 10.4832
5 A/ Ot m™) 8.9856 4.6905 7.9396 10.4832
LA /T-mET 1.4976 5.7927 2.5436 -
FRAS PR 2% 14.286 55.257 24.2636 -

MR SRR, FEAANTE CaSO, LIS, H
AVIRAT ORIV R A B0 NS 220t DL R ) A
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