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Abstract

Chemical neutralization is one of the most widely applied techniques for the treatment of acid mine
drainage (AMD). Due to limitations in hydraulic retention time (HRT), differences in the reaction
kinetics of various alkaline agents can lead to significant deviations between actual and theoretical
dosages. To systematically compare the neutralization characteristics of typical alkaline agents, AMD
from the Luming molybdenum mine was used as the study object. Under conditions of 25°C, a stirring
rate of 350 rpm, and HRT of 30 min, the neutralization performance of sodium hydroxide (NaOH),
calcium hydroxide (Ca(OH)z), and magnesium hydroxide (Mg(OH)z) and their effects on heavy metal
removal were systematically evaluated. The results indicated that the neutralization efficiency of the
alkaline agents followed the order NaOH > Ca(OH)z > Mg(OH)z. At the theoretical dosage, NaOH was
able to raise the water sample pH to the target value of 10.5 within 1 min. In contrast, to achieve a
target pH of 10.5 within the specified HRT, the actual dosages of Ca(OH)z and Mg(OH): needed to be
1.6 and 2.7 times their theoretical values, respectively. In addition, the study revealed that the heavy
metal removal efficiency in AMD was primarily influenced by the solution pH rather than the type of
alkaline agent. Considering both the unit cost of the alkaline agents and the actual dosage required,
the treatment cost per ton of water using Ca(OH): was significantly lower than that using NaOH or
Mg(OH)z, indicating that Ca(OH): is the preferred alkaline agent for AMD neutralization.
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Figure 1. Variation of solution pH with reaction time after adding different alkalis
to acid mine drainage at their theoretical dosages
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Figure 2. Variation of solution pH with reaction time after adding different dosages of Ca(OH) to acid mine drainage
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Figure 3. Variation of solution pH with reaction time after adding different dosages
of Mg(OH): to acid mine drainage

E 3. mEgEH L EK PR INAEE Mg(OH): [5ia:& pH BE Rk RZBTE) A2 1L

34. FRIEFIXEMET LEKPEEBEFHERBR

[ ERTER™ 1L R K 23 BB NaOH. Ca(OH), 1 Mg(OH),, BiAWR pH 5 £ 10.5, Yiig)a/K 3%
AR TR RIRE A 4 frs. GRR, R RIS R0 ZOR SR N L KN E, JRE
PR ESEE TIRE. L9, NaOH. Ca(OH), Al Mg(OH), ¥ al K Sk R AR f 3R FE /239 mg/L
H1 46 mg/L P2 0 mg/L (XTI E R MIRR) s it T Hofth H 4 8BS, =FPussnl i) LB BURAEE — € Z 57 -
i NaOH. Ca(OH), f1 Mg(OH), J&, @8Rk & i 313 mg/L 437 % % 10.2 mg/L. 3.1 mg/L 1 5.2 mg/L;
SRR B 102 mg/L 43 I £ % 1.4 mg/L.0.7 mg/L A1 1.9 mg/L; SR B 47.2 mg/L 73 BB % 1.1 mg/L.
0.4mg/L A1 0.8 mg/L; AVEEMRE HH 28 mg/L 43l % % 45mg/L. 1.3 mg/L F1 2.8 mg/L; BRERHZIKE H 3155
mg/L 7> BIFEMK A 3071 mg/L. 2890 mg/L A1 2519 mg/L. L& s, —=FBlsmnt kK b 4 8 MR IR AR Y
A RUFMEBRBCR, Hr Ca(OH), b EE SR e, H N Mg(OH), F1 NaOH.

WA VAR pH B TEET, Fed s AR Mn?t, Zn? 45 13 5 5 OH R AR 8L, A2 il Fe(OH)s. AI(OH)s.
Mn(OH)2. Zn(OH), SERA A B I S A DTsE, MM SRl & )8 B 1A 22 bk . R, 7EAHIF pH 2%
PR, ARBTG5 (1 L BRI E— € 25, X HES Ca(OH), f1 Mg(OH), HIMRVA A A K.
PR TE IR NS AR T T R B O B, (R & R A A i S s IR, Ca?t Rl Mg# ]
Fe. Al S5TE % 4 8 2 & S8, Hdd W b | SR 45 & M ILTTiE SN — 2 L BRIE R Zn?*. Cré,
Mn* 5B F[9]. LAk, Ca(OH) Al Mg(OH), A= BIUTE BRI RAR BN . B 5 Tk, AR T
SRR I ERRBOR . MRS, NaOH BRI B = pH, A TA AR FE i BB = AN BH B (1 P

DOI: 10.12677/wpt.2026.142006 57 IKI5 G Je Ab B


https://doi.org/10.12677/wpt.2026.142006

S P A

FIER, AR R TTRE 2 hiae g/ a5k gk RS, LI S53LTTeRe s, S8k
TR SR B < B TR A B

350
300 - R
mEm  NaOH{HEpH=10.5
250 - BN Ca(OH),JZpH=10.5
BN Mg (OH), A ZEpH=10. 5
Ty 200 4
B0
E
150
i
®
100
1
N 4 B B

ME MEE BB BB ME B

Figure 4. Residual concentrations of heavy metals in acid mine drainage after pH
adjustment to 10.5 sing different alkalis
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