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Application of Anaerobic Biochemical Treatment to High Sulfate Mine Water in Shenfu Mining Area

Cong Liu Ru Dong Juan Du
Yulin University, School of Architecture and Engineering
[Abstract] As the core area of China's Northern Shaanxi Energy and Chemical Industry Base, the Shenfu
Mining Area in northern Shaanxi is located in the heart of the Shenfu Coalfield. During large—scale coal mining,
this region generates substantial high—concentration sulfate mine wastewater containing harmful substances such
as heavy metals and organic compounds. Direct discharge of untreated wastewater would severely damage
groundwater and surface water ecosystems, thereby threatening water resource security and ecological stability.
This study focuses on the application of anaerobic biochemical treatment technology for high—sulfate mine
wastewater in the Shenfu Mining Area, aiming to effectively reduce sulfate concentrations in the wastewater,
ensure that discharged mine wastewater meets relevant discharge standards, and promote ecological restoration
in the mining area.

[Key words] Shenfu Mining Area in Northern Shaanxi; High—sulfate mine wastewater; Anaerobic biochemical

treatment; Sulfate—reducing bacteria

ElE

FE VU B RTT A Mg RFSHERE IO 5 R, SE B ALHEH X
IR RAIEA K, AL Pt [ R el 2 4, ks H 2 %
A IR IS ) PR HEBOR AT X AZ Lo R 5 i B, oy
TRER LA™ He R K [ B3 5 2% « AL HE M B AR K A, A I 20 X A
BRI G A RESER B o T DX 7K SR % P RFR,
o R KIRAF S8 38 R UMD UR, ik FERR TR B0 H IR AR
IS s 2 R A IE AR, MU BRI T KA AR, B
SR TIREBEB KA E FRUERIES N, B2
FAty i G A W R ROSE, TBOR X B A7 B N A R A
fEfa . RAEMABEE AR & BACAR. REFREBIRITE,
A BT X R KA BERARE L 37 XA 2530 55, 6 A2 REROT
RGESRI R IR .

1 U REMERERY HEKSFES T

L LR KRUE 5 A L )

BRACAHIRA X AL 7% T 50 K 22 B A 4B 0, 1 O [ K 4 g
VA T (1A% O X35, S BT RN fo 4 [ AT 1 o 20 X
BRI G, SERIFR T2 XK SO 5 26 e & 7
b Bh B AR IC, EEORIE AT VAN =TT T

H— R A XBUK, BRI A 5 7K 2 SRR A A
YRR, TR AL BE M R 7K SR & SO ABOA & /K 2 454 )i, X
P TN T RA X, BONH FH PR IO R H =R
3 A P AL D ALK, AT IR RAT B T A L A
TR ZRRE A R A IR R AR E A AR
TG AP FAVERT, B A A A A OB, 5 SRR
IR TR B T, S EUROK PR ER S R T =N
PRI BIHEIK, SRR A A B 3T I 8L P /K S T T s DL &
NG S HETAI TS G, AU I B 7K 85 e g, i85\ T

150 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Frontier of Ecological Environment and Protection Reseach

E X IRB S TRIPATE
H 8L e% 10 WA 1.0€2025 F
ERM. S| TIS (ISSND: 2630-4740 / CHETIS): 715GLOI2

FMZE BIRTFIREH VLIS YA, HE— 5 R EE K B4y i 52 4%
1[»%[3 4] R

L 275 QT 54 AR

R R i P K HE O PR DX AR S0 1 55 11 A2 A 385844
2 B, KRBT, K IR ER B AR OK S, &
AR AR T AR AR s, AR K A A IR I Th RE 5 [RII B BR 2h 1 4
SR EE R R AESE RN, W E 4RI . M
KB NI T KRG, 203 M Rk L2287, 5] A Hh /K ER{L . i
JE T 7o e A, 3 T RAER X Skt R KA IR R GE R e M o AE 3R
B 5 1H, T R /KGR I B e s IR N LIRS, 25 R -
b, BEAR - HRAE g, BHASHE B IE 2R K NRRE S =L R
FIVEF, 2xk—20 el 34 25 RS BRRE ™

MG GSERE R ARG, PR X H 2R T 2%, B R /K40
HEGAS, V5 0 F B LR EOE 0L, 15 S /K E P RS
BRRTS YRS o AN, KA EER Y, &7 AR AL A S, %R
PRAMNL 22 SR DA 3 4%, I 2275 Y I R RIRER, B TE K —
T RN TRIG IS, R IX AR RS 2 A B N AR FE A BT TE
i %

2 REEULAEXEFEARESERSES

2. VRO b 38 i 2

PRAAEBOR LB S B R 6 K A% oL, A2 £ BB R
Fh I T B 1 AR R A R AR o K R 1 BRI R e Ak R
A, IR LA HUADAE N s A 58 B e B it o 1X — b 3
FEELE =AM B

F— B, RERGUEIG KPS RGN 3 0 SRR
TR S R M AR T 5

BB, BRR BRI T B LAY R PR TR A R, FER R AR
RN, SR S 20 R

5042 =+2CH,C00—-—>2C0,+2CH;C00—+H,S

BB PEH RS L8R AR SR .

{RIX — i FRAFAE A B AR 3 G S0 ) . BRR 2Rk
JE B 5 7 BB R R IR ATAE B s 4 0 &R, LI IR R348 I A %o
JEAD SR AN T B, CEARAE MUBT R B T 2 H ) 7= B i 22 e ok
175 HUbFER, R BB A S PR s B #E, Y
Bk SR IR 312, SmMAT, 39t £ 5525 40 1 JI8 520 B S5 DI e AR 0 Y
AP, VR B SmM I £ 58 A BHIST AR AL SR o 45 A BT X J8E 7K
A MU R, 7 208 T2 B s b A IR 208 SR 1 5 7~ R
B PRI, I M A 2 H2S R T ATL A, i i A 2 3 R A

2. 2R R IEEEMEAR AL 77 )

PR X2 7K P AR 1 I %of PR Bl AR A AR BB SR HH T 5%
TR, B4 A RE T AL A BT X R /K A 174 B 2
B, EEARIAZ KO Fo—, A VUR SRR 25
T B 5 H B b R e 4, B S EURIR B R R 5 H
Frre R mE T H 2, SRR BRI R R = A AL A
Gy KA BRRR, S A s R Z G s =, SRS B8

PRI B RIZY, L HAE R &R IR, G5 s
WLSRAR, fHAFALER & Ge it o e ) 3 LA & SEBRIZ AT 7 3K

Y TRRD X PR AKE M & BARAR, 8ot e 2h ik i b
7 R R 2 R B 3 R e G 1) A, AR R SR T 2 O S S
W5, % T2 AT R AR AUk R AR 5 A P R B, £ BN
R T TR 20 T S B A A (DTS2 R, SIEBRE BR S B IR R 3 T 1) B
AT, [F N e 2= R R R g R . S UCIRIR, BEK
A B R PR R G B T AL AR, 456 SR s AR o] i —
25 BEARBRAL S B A P Akl RS, $ETH AN b B R G K12 AT

3 Bty XEMBEBRYT HEKKEELLER
iR

3. L RGURAR LN

SEEER X R IR SR A He R 7K (1 7K 5 R AE B s A& i
PRARTT T, PR FROALFE W AR PR A IR B VR = A A A FE R 5
B LT T AE B R T 1 e B AL BRI, {5 KK R AR B A
by REHTT RS MR X M A 25 1F, SR A M =0 B R 40 kb
TR, BCE VA R 5 i 25 B S Bl REIR IR AL R, $2 7 Ab 3
REMLEE R

ToAL B 0 AR K T30 5 S e R T e, 3 2 B AR A
A FNYTIE MR B o 48 M B BT 2 AR K R B B KRR R,
T G I AR A% B 2 YIRS B RS HEAOK R, kK
pHFa e fE4. 5Z6. OX [8], 5 4L K AR A3 38 B 4415 TTie it
BN A SRR R A I, i B R BRI EE R
552, RERIKES T 2R 5.

A% 20 TR R P P R DR SR L 388, 3B ) 3L 4 i S LT
RET AP B M B 4, 43 0 58 B TR — B IR b SR 5 7 R e
KIZ O FE . o, PR IR 5h I R AR 5B # P B R IR £h ik
JETRE A S5 B, SRR BR BRI IR N 5 WU R ALt s 72 PR )
A% R R TS TR IR B3 T 30, AR FTURL Y5 YR 3 T H e
PR R, [ AR A A B B K B o R AT R

3. 2K T 2 BBk

THACER R B S H AR K BRI 5 5307 IR R A% 0 1
Fiith 7K 7155 B B (] 45 I AR 6 2 8/, BRI K K UK A R 5 UL
VE I ZUEEH I B 8 R A S AL ER100Z2150mg /L SR
J1z528 8mg /L, YT FEIN A1 I ZE2 R 3 /N, 45 Y /K B IR Tl A
EAEHIAESOmg/LLL T

FEIR — TR SR 1A T A 2 I # 2 B0 BBl S AL I IR 6 300 i 1
PRV o IR 2SRRI S B A F AR AL & 500 £2800m2,
FK 115 BRI [RI8 25 12 /N, s I il FEE 44 R 7 28 42 35 °C i iR IX
7], pHYEHE7E4. 57386. 0. HE/KSOS FA ST 7E 3. 02 4. Okg/ (m* +
d) B R, @ [ BARIN L FRAAYE R B R T2, 583, 0.1% 54
HHA T ORER Eh A0 [ Mk B AR AR, BRER Bhid SR A v HR - 2270%
PLE.

FEHBEAE B R S5 VR IR R V28 5 B FR AR T R e e e
H5ZMAEE. RNSEA AR E N800%1200m* , K J115

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 151



Frontier of Ecological Environment and Protection Reseach

E X IRB S TRIPATE
H 8L e% 10 WA 1.0€2025 F
ERM. S| TIS (ISSND: 2630-4740 / CHETIS): 715GLOI2

BRI ()24 22 36 /N, pHIE T 257, 057, S B Ya F, B hoiidds
HI7E0. 6220. 8m/h, FHRLI5 eIk FEYERFTE30250g/L o MKFE=AH )
ARSI = A S A B, RGBT 2 T IA0. 256420, 35m
3 /kgCoD, FLRVAS H F G & 5 N60%ZE70%,

IR BES B LB AL 5 e 2t 2o B bR . SRR
JIE B4 SR P T R R AR AR, SR L A% 7E 100 152150 1, JE/KpHIA
6. 6 KLU, IREEGRAL Y m AL S SRR I 2 AR
IKBRIER SRR FE BN ASIE T, ZEFr i BE /R b2, 082, 5, [ B [A]4%
HIFE30 4455040 8 5 ik Al A JERb IR R}, PR e &
8m/h, IMUEE B 125 24/ N, B R H KK SR TRUE R -

3. 3RGUBAT I B &

DRI R SRR E T AU AT, T E AR MR — A — A
BIAMBAT RIS RN RS &R EL AR, B A
WS K BREARIR B . A2 R, pME. B, By, &
SR, R SR8 B R AR N VA R 2 I 5 e B R
YIS O FR T, @ TR EUE S & IR IR FIB T S H0R
EEXHTIX R K K 5 2= 5 PR B BN ARAIE, AR JT AR AL 185 it 22 v
BT, SFAK R 4 K [ 7 ZORR Rt /K IR B, 38k 4 71
T 3t A KA USE M FHRR I BN &, A DRt 7K 57 A e A e
KFo

A IR AT 2 R G R SUE AT A% O R, BAR N e
H 1) J B35 Y AN TR R R 2RI IR B R S MBS R, B =AY
F & — IR A WAV 1 T4 A, AR A 38 A 45 A A G
TWHRIZATSHL, R DIREE . WYY 5 TH, 1247 H1A
HALHE A CET L 55 A XSS U0 MR Ve TS L, BN
A3 2R3 S e e /B b, B AR AR DU S5 TR 45 YR
T R £ T FE ; [FBF E  BE eV S BE AR A B P R BB, B ORI
T A2 A e 1E95% A LA b, AR IR E S BRI i 2 4

3 ARGIEIT AR

BeAb sy X m R ER 21 K 48t PR EE (b AR HE R Gikbk
G, FEFEK BB IR B2 10002 1500mg/L. A5 75 E R B 300
2500mg/LI LI T, REHER £ 2B 2 AT F2 e 18 3 75% LA
b, e FREE R RAERE60% . IR RR L R R T
b5 G HE R E B3R, A R R AR R K HE SO B 3 7K A 135
P o AR FR 2R G5 1) T4 S AT 2 BELIT R R R SR AT He PR AKX X
BOK BB IR B 42, Db i35 e il R /K5 H 3R K R 1282
Pk, SR XM T KERL S LI R 19 B, RSB IT IR
FEAE VAR A IR AR B 5 AT [N, SEELREIR SRR AL [EUAL,
AT XIEARLT R R B, AP E B KA BT X

SEAGER B MV AE IR K, B3 3R K SRR A 2.

4 #iE

SIS 2, BEFIAR T X SRR S I R K BURE S5
TSYIUIR, BRA R R IR SRR I B 7K ) 2 EERIR RS YL, A
WIBRA AR 5 A YA B T, R IRAEAE G R R
BHRE AL ST R SO R HIE A, B R SRR 5L 5
MESHEYYLBREFCR, 0 X SR 3% K S bR A # 2 L D)
SERAT BB T3 5, A BRAR B AR HE SO DX ek 7K R 53 10375 G X
B, A XK B IR IR R F G138 A R 254, At e X K
[ 288 iR B R 26 A2 A HE TS X 3 L B ELHE T B ) R S FR AR AR TR
J%, BIREIRN X SR T Fr s K .

(E&£TA]

AL A2023 5 AR ARG R R B TR R R &R
HFFBEAKREANKIE RGO AR CRB %5 2023—
CXY~—157). 202454k 7 = FAFR B “Hr Ak 7 A8 IR AL T4k
IR R R A TBAT BT KRR AT R (R B %5 . 2024
—CXY—-090) #2023 5 0 4 B KA A shaF 73t %) “A T redb
HE TR EIE TR A KR ERFT R R A %
51 2023-JC-QN-0333) - B R R Z—

(5% 30Hk]

IEE#HL KA GEEE RBRAELRFCEET 50
Bk 4h A K By B B O 6 52 50 B 8 [O/0LD. 4 B 3 i 55 B
#,1-14[2025-12-19].

(213N Z 5048, i B B R EEF K7 A K= H oA
AR R FE KA BE A R BB (0] 4% 411,2025,50(1):584-599.

[3IA A4k, X = #,.1995—2021 4 4 T 5 X & W, A A& K
o B 2% S B A R LM A A % B K, 2024,52(6):270—279.

(AW F HEE EFILFEREREHMMTARES LS
PRI AR AELD D B 3 i 55 #94%,2022,50(6):104-117.

(51 WM, 8 2,30 58, % . V0 30 A5 A 06 99 X M A o 4
FHFHRERZFFARFERELZULRT 55 E&EH TEF
%,2020,2(04):5-19.

EEE T

X B (1985——), %, i 7%, [k 0 78 g A AR LB 0, &) 3%, 1T
Jh KA RIS H R,

F 30 (1987——), %, 37k, R W Hr Ak A AR A 7 & & 38, K
JB B K RGN RACRZ AT AR .

AR (1986——), %, i 3%, B B My AR A B E A R 2, &) 20, 7T
AR SR G R G T LIRS AR

152 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



