ERRE I Aerkit Vol. 13,No. 7
2023 %7 H Nonferrous Metals Engineering July 2023

doi:10. 3969/j. issn. 2095-1744. 2023. 07. 019

i

LD LL1gE Ak vb 2 it BliAR B A B 58 3 i

MmEE.FEEK RAEE
(BHEIAY BXxRMEALFEZ,RH 650500)

B RMED WK (AMD) 2 BN B MR BTE Y2 —, FE B ARSI . AMD 35 5 R B R Ut A 2RI Sk B

Wik ﬂilﬁﬁkfgﬂ_ﬁﬁtKHbU\’rﬁﬂitmmwmlﬂ@»IﬁhMVL@%%’EfﬁUﬁ%ﬂEWﬂ‘Jﬂ%m? HOAMD MR A AR SRR A &
LA B S AR TR TR P R T B Ak A L R T B AL TR R HRTRMUE AR AT ST . 7EA 41 AMD B B SR B L £50A T 2% B3R T B
et . AR T A PURE e AR RUR B AL L BB EEOR A BE R BUR L AT T AR 7 i B0 B R IR S X O R Z AR T
A JEHIBT T ) o i e B kA 4 AL 1R T, S B AMID 75 3 B A 200 BB (it 2%

KB RV LR K SRR s R AL
hE 4 %S X5 X FRERG A N EHS :2095-1744(2023)07-0147-11

Research Progress of Surface Passivation Technology in Acid Mine Drainage

(Depart

YANG Zhiting,Z1 Futing, ZHANG Yan, HU Xianzhi
ment of Applied Chemistry, Faculty of Science, Kunming University of Science and Technology , Kunming 650500, China)

Abstract; Acid mine drainage(AMD)is one of the most serious environmental pollution, mainly caused by pyrite

oxidation. AMD treatment mainly has two ways of end-treatment and source control, end-treatment technology
cannot fundamentally solve the problem of pollution,so from the source control of pyrite oxidation is the fundamental
way to control AMD. The main source control technologies include covering method, sterilization method and surface
passivation method. In this paper, on the basis of introducing the causes of AMD, various surface passivation
techniques are reviewed. The research status of organosilane, carrier-microencapsulation, self-healing and other
technologies is summarized. The advantages and disadvantages of different methods are analyzed, and the future

research direction is proposed in view of their shortcomings. It provides reference for solving the problem of pyrite

oxidation and realizing effective control of AMD pollution.

Key words: acid mine drainage;pyrite;surface passivation

EEREE AR A LS RREEN BT NIRRT E A E R L KB
SRR . MREARTRTE T XA AR A AT . AMD HEices KR L2 TS
TR H WAL A BRI K (AMD) e, S K R A 28 PR 05, 0 28 0l A 25 2R 490 9 ot 5 TR K

V. AMD & E G RIS 2 . AR T LU R A SR L
— PR AR SR K L A R B AR E A VRO B B L P L O T AR A 5F
Y #5 B #5 :2023-03-07

HEETA 5 A RFE 34 W0 H (52264031) s = B 44 2 i BF 5105 H (202201BE070001-028)

Fund: Supported by the National Natural Science Foundation of China(52264031) ; Yunnan Fundamental Research Projects(202201BE070001-028)
EE BN A G (1998 L A BRSSO 1« B Ak 2 5,

BIEEE K RAST ) H WA BRI HF 55 1 FLA 45

SR

Al TR E KRR BRI L BRI AL H R TSR L) ], A )8 TR, 2023.13(7) 1 147-157.

YANG Zhiting,ZI Futing, ZHANG Yan, et al. Research Progress of Surface Passivation Technology in Acid Mine Drainage[ J]. Nonferrous
Metals Engineering,2023,13(7) :147-157.



148 4B T/’

%13 %

B LB R RR S KB AT X AMD BEAT R B
R WFsE R0 AMD F 2002ty s gk A Ak 51 R 1
JiF LAH AR R

BExt AMD 9 4 B85 3% AT 73 D 1 Sk 45 1 5 A F
AU B AR . R A B T e T g SRR L B
Oh s DL 2 FH T ) T AT R . (ELAE A SR FR A
DEI=M 2 85 7 k{5 55 2) AMD 1IE il—
PR SR AR L BT A L AR HOE S 1k A 2K
AL BE L R A B T R R AT
TR e R A B OR A AR BB R . TR e
AR g HL W O B A2 g @ A Al OIS B 1R AMD
O IRk P 1 B A 32 A B i B 0 O TR 3R i
A o SR X 885 PR AR — 5 B R B . B
Bl B R — o R LB AR BB O, 9 ik, (H G
5 S BAR JRONE RS 0 BT A b B 3R B
A BOR REEABINA R A S % BRI RN
SR o TV RN 7K IR By O A AT 6K T R 3 T i 2 R B
78 RCE S

FI iy 2 1m0 B fE 2 — Fh AR A K SRS T i
TEARAF R ORAR HCR B3 . AR SCHE 5 4Rk 3
A iy 2 1 AL BOR L AT BAE  H AR % 1 A AL
FEBEBOAR LR BUR SR L A R BOR AT HEA
ARG H R B 5 ik B DRk L D AMD 136 AT
REHBE %,

1 &% 5 8 ALPLH

BRI AL O A AL A A A R
PR JE fE T . AR A AL
(] e S AL AL A A0 43 4 AL . FEHLBE N A 1
PR .

() @
o ”~
)

Extracellular

polymer

1 AEYEAHE:(a)EE; (b)EHE; (o) hEDY
Fig. 1 Biological oxidation mechanism:

(a)indirect; (b)Directly; (¢)Synergy"'*]

e EALHLER A 2 P 2RO - E
SEBBRA e 2 P R R AL AR R Fe? L SOT
Fe' T gESE PSR N Fe' ' s ARl Fe' " FE & Ak
FITE BB R IE R, 77 4 H, SO, Fe? ™, K (3)
(9 Fe ™ SCAr ABEAT (2) 305 B Atk S S AT B » e ¢

TEAMD I AL
FeS, +70,+2H,0—>2Fe*" +4S07 +4H" (1)
AFe”' +4H' +0,>4Fe’" +2H,0 2

FeS, +14Fe*™ +8H,O—>15Fe* T +2S0:~ +16H™
(3

& k"’»‘?

S
{: HZO / @
w7’/

/(1)
- ©®

H+

: H)

@ 'tw\ V N

AT

£
Lo

B2 FEsUmE
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Fig. 3 Mechanism of inhibiting pyrite oxidation by PS/SiO, coating
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