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Study on Organic Material Used in Bioreactor for the Treatment
of Acid Mine Drainage
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ABSTRACT

The change of industrial structure has brought the sharp declination of mine products, and has made
many mines closed, which results in environmental pollution by untreated acid mine drainage(AMD).
AMD with low pH and high concentration of heavy metals could severely destroy the ecosystem.
Many researches have been carried out for the treatment of AMD. In this study, we have treated AMD
with oak compost, mushroom compost, sludge cake and cow manure which usually used in AMD
treatment systems, and compared the capability of each organic matter. Cow manure and oak compost
have been most effective among 4 organic materials. Oak compost removed the heavy metals by ion
exchange between Ca-rich particles and soluble heavy metal ions. It also captured the heavy metals
using bound functional groups like -OH and -COO'". Sulfate reducing bacteria existing in the cow
manure removed effectively heavy metals by producing metal sulfide compound. Therefore, it is

effective to use both organic materials in mixture on the treatment of AMD.
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Table 1. Composition of artificial acid mine

drainage.
. Fianl conc | Permitted limit

Element | Chemical form M (ppm) -y Remarks
(o5 CaCl- 2H,0 | 5.0 (20040)"
Mg* MgSO, - TH,0 | 5.0 (121.55) [so.)
Fe*, Fe* | FeSO,- TH0 | 5.0 (279.25) <10 11.5mM
o™ 2080, - TH,O | 05 (32.69) <5
Mo MnCl, - 4H,0 | 05 (2747) <10
AP AlCl, 05 (13.44)
o™ CuSO, - SH,0 | 1.0 (63.55) <3 (o]
(v C4CL 0.5 (56.20) <01 14 mM
> Pb(NO,), 0.5 (53.20) <005
HCO;, | NaHCO, 0.1 (6.10)

Add 0.08 m! H;SO, and Na,SO, upto 15mM (final
sulfate conc.) .
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Fig. 1. Simple upflow reactor filled with organic
material.
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Table 2. Composition of C, H, N, S Compound.

Composition (%)| Type Nitrogen | Carbon | Hybrogen | Sulfur
Incompletely
Mushroom S |037+001 ps1£0.1584+0.15 {000+ 0.00(
Completel
compost TOPIEIEY 1 1 65-£0.0227.04:£0.553.66:+ 6.38|0.00:£ 0.00
rotten
Tncompletel
r"o‘:m ¥ 11274006 2518+ 0.3 290+ 0.1 | 0.04+ 0.05
Oak compost ol
tel
Completely |, 4.+ 0.08 25742094319+ 013/ 0312 0.02
rotten
1.45:£0.01 B1.57+0.05 4.6+ 0.04|0.74+0.02
Cow manure
1.80:£0.17 B2.60+0.3% 4.86::0.10/0.10+0.17
021001 20.14+0.123.89+-0.11 |0.020.01
sludge cake
258+0.1420.41+031{3.49+014]0.95+0.07
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Fig. 2. Metal ion concentration in the effluent of
the reactor filled with oak compost.
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Fig. 3. Metal ion concentration in the effluent of
the reactor filled with cow manure.
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Fig. 4. Scanning electromagnetic microscopic and
SEM/EDX ananlysis of oak compost.
(a) Woody part and Ca lump.
(b) SEM/EDX analysis for Ca lump, SEM/
EDX data implied that lump is mainly
composed of Ca.
(c) Details of the woody part.
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