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hE 43S TD98Y YERFRER: A

ERy A REGEELBRERE. B —
BRI SR K, AbEEDN 1.5~2.6 T m3/d, HA
ARFRERY 150 vd- 8k 90 t/d. M 2016 £+ H 4R,
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CaO+H,S0,=CaSO,+H,0

3Ca0+Fe, (S0, ),+3H,0=3CaS0, +2Fe(OH),

Ca(OH),+H,S0,=CaS0,+2H,0

3Ca(OH),+Fe, (SO, ),=3CaS0, +2Fe(OH),
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Table 1 Analysis of water quality composition of acidic
wastewater

pH HSOs Cu Fe Al Zn Mn Ca SO+

123 9.15 010 6.71 0.82 0.14 0.03 0.29 28.84

® 2 FWBHEASNER /%

Table 2 Analysis results of calcium oxide composition

3L Ca0 Ca Mg
70.01 54.49 0.97

EBR=EMAEFEBENHTRE, 75K
PAM-1 (BL3Zf# ) - PAM-2 1 PAM-3, R EEE
FHRAT, HFE 1200~ 1500 7, BT 3% ~ 5%
12 R

JJ3000 & B ¥ K “F; pHS-3D & pH it;
HACH2100Q fF#5 b B 1T s #IE IR 5% X8R 48,
-1 5% 38 sh B #:8%; SHZ-D( I ) fE 3 K R
HFER.

1.3 REH*

MNAERABHEH O —EENA KA,
FEREHE A T INABRME R K, 553 400 # /min,
KRE1h; HEFR2LBREER, IA—EHK
BIEBRR (FREKRE 1%) , At ETHs
HRE, kB ERTTRETRE.
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Table 3 Slag volume and turbidity data

BEHAR (mgL 0 75 10 15 20
BEER /mL-L (%) 409 513 470 520 609
WA /(NTU) 531 276 264 187 173
FUMESE /(m-hh 021 079 062 129 148

MEIFTRAE T, RIFIMEEST, TTFERERS,
TEVTF#Z) 60 min J5 M T HEREBSE, BEZERE
PFETRD, 120 min [ EARFR 409 mL/A( B ),
340 min JGEE AT 404 mL/L(B3X ), WmE N 531
NTU.

MANLERIE, REREHENR, FIF# 30~
40 min /5 B ZFREUIR D HEEZBFHAEDRN
Y&, BT REE R N, R AR G R,
3 B R (513 470 520 609) mL/L( & ¥ ). &
BRMERBAREHEZEE —RE: SHER
MR B BRI IR R SRS, SHET A,
LEASFLARBNBRER, REZ4EN C
AL, B ARENRAE, RifBEET B8
PR S, BB E 7.5 mg/L 1 10 mg/L 1%
BULFRE AT, (H & 10 mg/L B ZEFRE /N,

FH BIER M E AR BT RBINEEER
B LB AT LLE BIBNE R RAmEESh, K& BRI
BUEW, WMER A EEREAEM ERR
Mt , REFFH/DFEFYIN I E MRS
TiF%, BRABEE SEHaMn M E B
2.1.2 R PAM-2

LB PAM-2 R X R A K BRI R R B

M WK 4.
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Table 4 Slag volume and turbidity data

LEFHE (mg LY 0 75 10 15 20
BEEM /mL-LI(EH) 409 457 485 575 591
MWE /(NTU) 531 058 051 0.3 092
VUSSR /(mhh) 021 081 0.84 051 0.69

MR ATTUES, FEMAZRENE, JIREEE
RS IR, JURRISAE 20~30min . IR (75 106
20) mg/L FAIGTIREEEAREA K, HHE 7.5 mgl
B R
2.1.3 £EH) PAM-3

25457 PAM-3 F X AR RIS 2% SRR 52
R 50

*® 5 BRERNARERE
Table 5 Slag volume and turbidity data

ZESNAE (mg-L) 0 75 10 15 20
BEER /mLL(B%) 409 394 454 451 519
HE /(NTU) 531 098 1.48 0.85 057
PUFEERE /(m-hh 021 073 0.53 0.60 1.6

MFESTTLAE L, IMARESG, VIIRTTRE
FERRmiR. Hr, FE 20 mg/L MAIIRTIFEE &
R, HREZFMEASK; AE 75 mgL AFRDAH
BRAEH,
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2.1.4 BEGIXTEE

HERT L =P R EFH & 7.5 mg/L 1 10 mg/L

HITTRE LR BEAT X b, S5 R R 6.
R 6 ZHEETRRBRER

Table 6 Settlement results of three flocculants

m L EEER A e
A R R
I I
s 6w o

B R R A (B BT PAM-1 FIE % 10mg/L,
LHEBREE 7.5 mg/L B, FIEEEBRE R
=, EEEERAmEREE AR PAM2 EHE
7.5 mg/L B, HEBEER. wE. FEREHRT
PAM-1; PAM-3 E i 8 7.5 mg/L B, BRUTMREE
B T PAM-1 4b, & 2 fR BN 0 BE 354 T PAM-
1. Ak, 7£ PAM-1 & 10 mg/L %+ F, PAM-2
1 PAM-3 A& R[HL 7.5 mg/L.

22 BRREARRE

At o ORD 3% 0 K B R BRIR BE 4 B A
3.5%- 4.7%- 5.3%~ 7% J& , 0 10 mg/L 3R E 1%
RIEBER, BikES RETME 2 ho

® 7 BRETBERSWEE

Table 7 Flocculation settlement result analysis data

s v B2h N
BERAME ., HEEMEY 1
WRE /% JmLL) /NTU  /(m-h")
3.5 270 0.71 7.57
4.7 395 1.30 3.90
PAM-1 53 421 0.72 1.86
7.0 470 2.64 0.62
35 271 0.74 7.03
4.7 380 0.58 1.64
PAM-2 53 431 0.79 0.96
7.0 485 0.51 0.84
3.5 220 3.37 12.27
4.7 361 1.61 1.05
PAM-3 53 410 1.30 0.81
7.0 454 1.48 0.53
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Fig .1 Influence of different slurry concentration on
flocculation settlement
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BRI
(1) BBERIREN3.5% K, =FHERFH

VIR EEE A — . PAM-1 fl PAM-2 &4 8
MERK; PAM3 VIR 2 h G EBR/PMHBEFR,
TR, (2) JBRIREA 4.7% 0 5.3% BT,
HIEE T PR 1 B PR 2018 359 5 PAM-1 > PAM-2 >
PAM-3, JIRGEERBRHEERK. 3) HBERK
FER 7% BF, #T46UT PR IE B AR 2118 35 5 PAM-2
> PAM-1 > PAM-3. (4) Bk LF, EENMEX
WETLE A, PAM-3 FIVIHETTFEEE R 2R,
BEEERR/N.
3 BN AT

SRR RGIZITIEER RE7 PAM-1 HE
10 mg/L FR8 M UTBE B 28, PAM-2 1 PAM-3 FT &
HE¥YNTSmg/L, JfE30~40min GEERE
EXRER AN, W2 18 m IRENKK/ESR
i 18] 45 ~ 60 min 3K .
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Table 8 Cost analysis of different flocculants

EEARE BN /(o) BE (gm”) BHBRE /(T-m)

PAM-1 17300 10 0.173
PAM-2 23300 75 0.175
PAM-3 20300 1.5 0.152

RSRAEEHKNERBRE»IE R
PAM-1 fl PAM-2 ZFIEAHER /D, 7RSI,
i K B PAM-3 4§ 77 7K 25 77 jk &< 7] Lb PAM-1 P2
0.019 JT. HHRERMRELEE 2 m’ RitE,
BEATWEANRA 13.87 HT.

4 EHABEABHBHERER

EBUR &R PAM-1 (A& 10 mg/L) #1 PAM-3( F
B 75mgl) MRBRERBTHERENS. BN
Pl 2RI L 2B L /NR KR “S” B, {# Origin
8.0 HATHIEHL &8, KILFK A Growth/Sigmoidal
HKHHill BB ELERBME, BE A 2.

& 9 Hilll FEMESHER
Table 9 Hilll equation fitting results

k53 A B k n R2
PAM-1  31.64 15.17 8.76 1.66  0.9992
PAM-3 3271 12.56 9.92 1.67  0.9998

32t 1.6
s Experimental value -
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Fig .2 The fitting result of mathematical function of
flocculation sedimentation

Foh, BEXMTIEESERMD, BETTELN
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MMEERALUFN, PMEROREEITE
HiES, BEREMNEKX RS Hill K3,
HRIEARN:

y=A+(B-4) oy
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AWK R nBK, HEHME S .
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(1) FEELEFIAEMEm, BRYFIBEI
PRIEBEZEIMN, MERGRELAEREIES,
LA B PAM-1 FI & 10 mg/L MITTRERE, B
i PAM-2 1 PAM-3 HIESEFE N 7.5 mg/L.

(2) N [E)E B A R UL R R R A
. PAM-1 X iREVIGTIFEEEAF, T PAM-3
/N E R KRR E Rl K PAM-1 8 PAM-2 5§
PAM-3 RECMEA, ®ILLSGE 2 —FMRREN A
J

(3) BHRREXMNEZBRIFEAOREHEAR, M
EWERIRA, MIETRREEEERS.

(4) BEFIRAESITEREH, XH PAM-3
B PAM-1, BERRIEFRAFIEAE, EMTHHIR
R H 13.87 AT.

(5) BHUELERRE, BRIMELIERLZ
Hilll 552 (HMEXRER2 > 0999) , BVE&KE
TR FE o E 0 R R AN 5N ss.
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Flocculant Optimization for the Neutralization Sludge
Shen Qingfeng'?,Lin Guoqin"?,Zhuang Rongchuan'?,Liao Hanxiang®,Zhong Binhui’,Lin Xiupei’
(1.Xiamen Zijin Mining and Metallurgy Technology Co.,Ltd.,.Xiamen, Fujian ,China;2.State Key Laboratory of
Comprehensive Utilization of Low-Grade Refractory Gold Ores,Zijin Mining Group Co.,Ltd.,Shanghang,Fujian,
China3.Zijinshan Gold and Copper Mine,Shanghang,Fujian,China)

Abstract: The effects of flocculant type, flocculant dosage and slurry concentration on the settling
performance of neutralization slugde were investigated. The results show that when the dosage of PAM-3 is
7.5mg/L, the settling performance is similar to the PAM-1 with 10mg/L, which was used in plant, and the
cost of agent would be reduced about 138.7 thousand RMB annually. The settling process of slurry conforms
to the form of Hilll equation, the settling velocity increases firstly, and then decrease.

Keywords: Neutratization sludge; Flocculant selection; Hilll equation



