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Quasi-class Il Limit for Surface Water
LI Guo-dong
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Abstract: A coal mine in Shanxi Province currently lacks adequate mine water treatment
facilities. Therefore, it is necessary to construct a new mine water treatment station with a designed
treatment capacity of 200 m*/h. The treatment of acidic mine water in the coal mine employed a combined
process consisting of pre-sedimentation regulating tank, aeration oxidation reaction tank, coagulation and
fluoride removal high-efficiency sedimentation tank, iron and manganese removal filter, dual media
biological filter, and ultrafiltration. This integrated approach effectively removed key pollutants such as
SS, COD, BODs, ammonia nitrogen, iron, manganese, fluoride, and petroleum from the mine water. The
monitoring indicators of the effluent (excluding TN) met the quasi-class I limit specified in
Environmental Quality Standards for Surface Water (GB 3838-2002). The resulting tailwater can either be
reused or safely discharged. The operating cost was approximately 1.574 yuan/m’, with high-efficiency
defluoridation reagent accounting for 41.93% of the total. These reagents were specifically employed to
remove low-concentration fluoride from the mine water, effectively addressing the limitations of traditional
fluoride removal methods while offering the advantages of straightforward operation and ease of
management. Furthermore, the ultra-filtration system played a critical role in maintaining the consistent

quality of treated effluent.
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Tab.1 Design influent and effluent quality

mg- L'
AL || A

i H|COD| SS |BOD,NH,-N| Fe | Mn X A
RGNS

K| 120 {10000 15 | 40 [ 20| 5 | 20| 1200 | 8.0
K| <20 <4 | <1.0 |<0.3|<0.1|<1.0 [<1 500 |<0.05
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Fig.1 Process flow chart of mine water treatment
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5.5 kW, K oK 3 T 2 0 S04 b I g s 1 A 7 Ak
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3.2.1  TRHESIN 55 96U iy ST IE

TR 5B S I 3% 9 e RT3 2 45 | PR b K
100 m¥/h, AKX 1.0 mx1. 0 mx3. 0 m, {58
AFIA] 1.5 min, 31 PAC FHT Y 2 R BR 257 5 220
XJLF 2.0 mx2. 0 mx6. 0 m, 5 B i5f 6] 13. 2 min, &
JnPAM ; UTTE X R ) 4. 5 mx4. 5 mx7. 0 m, ¢ [ 171 fqf
6.1 m*/(m?h), B H HAR4 5 m B SR
ML, e E s R R LR 2 H 18 &, 1 G
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5. 56 m/h, 2K FH & 4 2 (LL MnO, 1) >35% 14 K 8R4
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mX5. 8 m, ZLF /K 100 m*/h, €3 5. 56 m/h, R UG
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KR 2~4 mm , LG BFF (R >800 mg/g, Lt 3 I £ 900~
1 100 m¥g, &% /K F<10%, 3% & >90%, 7t H % J¥
0.35~0. 55 glem®; K AR W A1 U8 BLHE 2 m, KL 4% 2~4
mm, $% JSIK I 20 1 I R AR A S vy it I /5
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B K SERXAIL, He s obe KL 2 5, 1 145,
45 0=17. 18 m*/min ., H=58. 8 kPa.N=30 kW, 2% 4fi
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kPa N=22 kW ; 4% fE PR 3R 0. 1 m*/(m*-h) Ff- %5
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m/h, ARG S wme [T R T A IR AR
B iR A AN RG4S 1 B HIERG
KB R AR IR R AR AR R K
JE 2% K i 45 A AR S 88 U8 AR kS HE I vh ik LCEB
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b 422 WA U 7 K At A R 10 S v g AR 1T FH T K
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Fig.2 Architecture of intelligent control system
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Tab.2 Monitoring instrument locations and monitoring

indicators at the equipment level
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P R R REAE 7B 5N TR R A Bh
SECARB . RGEEE T S B o8 UR RE 2 A T
B, E e R B R AL, B SR R i 2y
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TR IR, A RO 257 5 RE IR IH FE , Fe & LR A
S SUIE S sy =g S v
4 BATRR

iz H A 2023 426 H I T %, F 2024 4F 4 H
BT, RZGEAMEIREBEIT 2 A W FRE TR
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Tab.3 Influent and average effluent quality of main processes
CcoDn/ BOD,/ | NH,-N/ Fe/ Mn/ ALY VaRliESY)
| pH ’ ’
(mg-L") | (mg-L") | (mg-L") | (mg-L7") | (mg-L") | (mg-L7") (mg-L™)
kK 4.2 115.00 11.95 4.00 15.00 5.10 2.50 8.00
TR RCDTE b 7K 75 35.20 11.20 3.85 1.96 3.92 1.35 2.20
B K B It 1 7K 7.5 27.50 10.75 3.80 0.20 0.08 0.92 0.95
A UL A Yk L K 75 21.80 3.52 0.83 0.15 0.05 0.82 0.04
MR R G K 75 17.53 2.24 0.76 0.14 0.04 0.75 0.02
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X 25 PR AR B 2, 4 8 B O BR R PR A 8 2
ko A UEAH A s i a3 T e A A
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Fig.3 Influent and effluent COD of ultra-filtration system
3 0] g B g R GEHEK COD ek ia E ik T
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I R TR 1590 7 o0, MK Y
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BN T 84T A 1. 574 50/m?, Hob T pH JE Y
1) 2B AR 2557 2% 0. 158 J6/m® , PAC S PAM 2451 %%
0. 143 Jo/m’ , 7 24U = 5 BR 924 71 2% 0. 660 J6/m’ , HE UE
T Ve 25 70 2% 0. 060 JG/m?*, 31 75 24 577 9% 0. 030 Ji/m’,
AN T.%%0. 230 70/m* (57 8l & Bt 7 N, ~F- 44 T.%9% 48 000
JG/a), 3% 0. 293 Jo/m’[ LM 4% 0. 6 70/ (kW -h) it .
I H s AT A T, 35 T A R 2 5
W E  HIBAT A 41.93%., R FH B = A
A2 7 Ak RGBT K, B AR
AT T A 2E U s s WA B BRI AR, B
BT PRI SRR
6 4L

D R FH TRV b+ S A S b+ TR
T I3 TR e AT UE b+ 53k 42k o i D b + 2 G R AE
Yy UE it + B E " T2 XA K B AT b B, KK B
(TN BRI ) ik 21 CHb R 7K PR 5% 57 2 47 1fE ) (GB 3838—
2002) T2prife , FF G BETTHEDKR .
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