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Ouitline of Mine Pollution Prevention for Mine Drainage

in Japan

The Budget for Mine Pollution Prevention (1971~2007)
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Outline of Mine Pollution Prevention for Mine Drainage

in Japan

Batch Test to Select the Adsorbent at the Sample Model Mine

On-Site Test at the Sample Model Mine

Conclusion

Mine Drainage Treatment in Japan
Annual amount of mine drainage and contained heavy metals

Number of faciities | volume fyear)
Mine drai 8 61700000
L, . %
Number of mine drainage treatment facilties Quartity tlyear) fg
Soluble Iron 61 7129 .
Zinc! 7 90
Soluble Manganese 2 585 ,
‘Copper &3
Leadand L nds 50
Arsenic and Arsenic compounds %
C: admium Compounds 58
Iron-oxidizing
becteria
> ol
Y
Abandoned mine drainage treatment facilities in Japan.
Effluent Standardsin Japan
Effluent Standard
Pollutants Standards
pH of mine drainage discharged,excluding into open seagy 5.8~8.6)
BOD and COD Maximum <160mg/L
Daily average <120mg/L
Suspended solids  Maximum <200mg/L
Daily average <150mg/L
Minerd oil <5mg/L|
Itemsrelating to Animal and vegetable oil <30mg/L
living environment  [Phenol <5mg/L|
Copper <3mg/L
Zinc <2mg/L
Soluble Iron <10mg/L
Soluble Manganese <10mg/L
Total Chromium <2mg/L
Number of colonies of E.coli <3,000 units/day|
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Mine drainage which contains ferric iron.
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Treatment of Zinc-Containing Drainage

o —e— Hgh concentratin of on
10 AN

o Lov concentrton of o

Tow
i \

6 7

il

5 9 10

The positive correlation of S-Zn and pH on

the neutralization process.

The Sample Model Mine
The features of mine drainage of model mine

Settlement pond of the model mine

Drainage Treated
Quantity ( Average) water | Annual cost | Treatment cost
emin) | PN [T zn | e o fortrestment | per 1
L) | (mon) | gy | (V) (us®)
03 628 | 22 | <010 | 228 35,000 02

The relationship of the zinc concentration of mine

drainage and rainfall.

Batch Test to Select the Adsorbent at the Sample Model Mine
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Comparative Test of Effective Adsorbent

[ N |

Zeolite1 Zedlite2 Bentonite Siaked lime Batch test of the precipitation rate
(Diameter:33,m) (Diameter:19, m)  (Diameter:53 m)

V' The quantity of a precipitate after 180min on neutralizing test

The quantity of precipitate which includeds zeolite, bentonite and
slaked lime after the batch test.

Concentration

Batch Test of Cost Effective Chemical in Iron Sources

S

Cost of iron sulfide and iron chloride

Iron sulfide Iron chloride
£ Reagents 0.3US$/kg
&
Cost of adding
reogents 0.03USHM? | 0.02US$m?
o An excess ratio
S T comparison with 1.24times 1.21times
The relationship of zinc concentration and | current cost

pH for iron chloride and iron sulphide.

On-Site Test at the Sample Model Mine
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On-site Test at the Sample Model Mine Result of On-site Test at the Sample Model Mine
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Drainage ~ Slaked lime

Iron Chioride ‘Coaguiation T, - ; . -
T The relationship of effluent volume and the ratio of
Uni) 0355 o 0 zinc concentration as suspended solids.
Neutralization Coagulation ‘ | ;he reIaliotnst;ip of efflm vol;lanr;r_\d ooncamaiggd
reagent to decrease zinc con ration as su
Tark Tk ettement pond ZmL X 0.8mW X 0.18mH 288L) A solids, ISpen

Settlement pond 2mL X 0.8mW X 0.18mH 288L)  Discharge
Conceptual figure of on-site test

Additional Cost for Treatment Conclusion
Iron chloride ( 6mg/L ) + Coagulant .

Flow rate of mine drainage (m¥min) <03% | 033~07 | 07I< + Though laboratory test and on-site tests a lower-cost treatment
ron chloride (mg/L) 6 method for meeting the new regulations was formulated by the
Coagulant (mg/L) 03 05 10 adsorption and settlement process in drainage containing zinc

1 . Cost of adding reagent (US$/100m?) 156 | 1713 [ 217 without iron

1. Additional cost of slaked lime(USH100m¥) 048 :

1. Additional cost for dredging work (US$/100m?) 0.57 C . . .

IV, Cost for depreciation of construction fee (USS/100m) s : Ing(eased consqlldatl on of} the precipitate generated \(uth the

V. Additional cost for electricity(USS/100m9) 001 addition of zeolite resulted in alower quantity of precipitate than
Additional cost (USH100m? ) 1 +I+II+IV+V 315 | 3% | 37 that with only slaked lime.
Current cost for neutralization ( US$/m? ) 0.2

Excess refio companison with the cusrent cost 16 | 117 | 119 - Asaresult, the addition of iron chloride and the increasing of the

high-polymer coagulant reduced the concentration of zinc in treated
water to under 2.0 mg/L. Accordingly, the treatment did not exceed
N the target cost of a maximum 20% increase of the current expense.
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