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AMD(Acid Mine Drainage), characterized as high concentration of metal & sulfate ions
and low pH(2.074.0), is the world-wide problem wherever there is or has been mining
activities. Though limestone has been generally used to neutralize AMD, There are
metal hydroxide precipitation on the surface of limestone and excessive alkalinity
formation which exceeds the regulation. In this research, concrete-recycled fine
aggregate is selected for alternative neutralizing agent. Because fine recycled aggregate
had more ANP than others in the preliminary research, the purpose of this research is
to apply fine aggregate for AMD neutralization. Three columns packed with fine
aggregates(2.5mm<d<4.5mm) were set up with different flow rates(or velocities) of
synthetic AMD. Influent and effluent samples were collected until the effluent pH
reached to 6.0. Results show that concrete recycled aggregate could be an alternative
AMD neutralizing agent substituting for limestone because it has two buffer zones(pH
11.0 and 7.0) and buffer intensity which is calculated from pH data shows that major
buffer intensity is concentrated on neutral pH range(6.078.0). Using ALD design formula,
mole fraction(as CaCQOsz) of it is calculated as 0.09(C-1), approximated 10% purity of
limestone. Comparing with values of other columns(C-2: 0.01 and C-3: 0.01), there is
variation of porosity and residence time induced from the precipitation of metal
hydroxide. Consequently, 8 hours of HRT is enough to create adequate alkalinity and
the function which could expect the variation of porosity(n) and residence time(tr)

should be applied to develop design function.

key word : Recycled-Concrete Aggregates, Acid-Mine Drainage, Neutralization, pH,
Buffer Intensity
1. A&
AbAd 332l <2 (Acid Mine Drainage; °©l3dt A
ol BlEolV Ayt 2MEJErE HA e §&
71918 pH 2 - 4 Hxe 7t Ashsold, £ 34 ol 2(sulfate:
S04 ) =7 B EAS AGoHEF0] 9, 1996). $-aiiete] A 800 e B F <
40%9) 152702 ZAFEEE oA Y= AMDE 35 4% 8o Eof o221 ojE0] g
3 GE5R 5 Fo A nXe 9Fge Az Tds( BT, 1996). olH ¥ AMDE
Zaxgste e F2 XM3AE o]&3+= Anoxic Limestone Drainage(ALD) X+

N Z

)
ot 3
oy

s
o
ro



Oxic Limestone Drainage(OLD) #4lo] 7}3 @o] Al&H 1 . F W 2% §959)
£ &4 (Dissolved Oxygen; ©l3t DO)EE7F 20 mg/LE %78 o, M3Ad T
Fe-hydroxide ¥+ Al-hydroxide &89 A (“armoring”)o] TAsle] H3)4e dzdax
A#ste @3 F(USEPA, 1983; Hedin and Watzlaf, 1994), W2 A 3] o3
Heg dHeEx oz Aste WE4 pH HEVES A 2943 dHE =

EAE Y QK Choi et al, 1997). ¥ QAFdX e HAxd A= E A

o ofd
oX o
s} m\o

S
o
-
o
—_
r II‘

ste MIME diste FHARA HEIAYHE AMIAE ol&ste Wete mtsigd.
A15xo DO Z4F FT5E ol2E5S ¥ A¥AHA AMDIF AE A dé‘ﬂ%/\]f’ﬂ
HRT(E= #%)8 Rl & d%3 ol T3 AAY LF=s Ydidezs AT
Buffer intensity® 2+ A9 AFE AHBOEZN FF A4 ASAE 53 443 AMD
FAE AN=PE ATz R

2. 2845 92 ¥y
ArtelA AAE AAEA bl A7EEE F AIEA(25<d<45mm, bulk
density(pb) = 11515312824 kg/m*)& Adst] Ay ALLHT o] HE2/MSEE <
F AMDT S-Elviatel FFAHQ FAhu e AA(HAL3 9, 19978 Fudld FxEFE 9
%o}@l g3 zo] A3tk Ca® 200mg/L (CaClz.2H:0), Fe*' 250mg/L (FeSO4.7H:0),
Zn® 300mg/L (ZnSO4.7HZ0), Mn* 30mg/L (MnCl;.4H;0), Cu*" 60mg/L(CuSOs.5H:0), Cd*
50mg/L (CdSOs.8/3H,0), 28l Mg” 100mg/L (MgSQas.7H:0). oluf A BFAH+E uhs
71 98 < 50 literd HaSO04(95%) €48 25ml H718le] %7] pH &S o 2002 A3}
4t 9F AMDS U DO 5%+ 9F AMD A FA9 DO 528 Uz AL
oo FFHOR 613 mg/L FE9 e BFov oA Hedin 5(1994)°] AA&HA 2.0
mg/LE ZA 2F3te o2 At M3 o83k ALD Al&"d e Zgo] ofaE #
o] DOF =l A2 Column Al &@7]E o}zl Figure 1.3} Zo] olzBAA(BIOXT75 cm) &
A 2AE AFstR e, 2 Columndle 98 1t 22 v /i) &3 PortE A2 3HAth.
e MAZAE # Y £ UEE Teflon tube(LS-13, Masterflex)& At &3tR 1w 2}
7] Columndll %38 = (peristaltic pump: BP-90101, Won Co.)& ¢7Z3d <1F AMDE o}
Aol A $1FoZ FF AFHT

Efflucnt

Figure 1. Schematic diagram of three cclumn testers.
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Figure 2. (a) Removed H+ moles with differential pH ranges and (b) Buffer intensity of

three columns
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Q: given flow rate
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Table 1. Designing factor (mole fraction of recycled aggregates) calculation
Ms = 6.78kg and Bulk density = 1151.53 kg/m3

Factors Column_1 Column_2 Column_3
Q, m’/hr 0.000145 0.000068 0.000048
t., hours 1272 2088 2520
Total Removed H'(Dissolved OH™) mole, unit 1.06 1.10 1.09
Total Volume of Influent, m” 0.18 0.14 0.12
C(Total Dissolved OH mole/ Total Volume of Influent),
mole/L 0.058 0.008 0.009
tr, hours 8.00 16.00(16.37)*%|24.00(24.09) **
n, unit 0.200 0.190(0.185)* | 0.198(0.194)*
X, unit 0.09 0.01(0.09)*,%* 1 0.01(0.09) * =

*Assuming that mole fraction (x) is fixed as 0.09 and residence time (tR) is not changed.

=+ Assuming that mole fraction (x) is fixed as 0.09 and porosity (n) is not changed.
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Figure 2. (a) Removed H+ moles with differential pH ranges and (b) Buffer intensity of

three columns
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Table 1. Designing factor (mole fraction of recycled aggregates) calculation
Ms = 6.78kg and Bulk density =

1151.53 kg/m3

Factors Column_1 Column_2 Column_3
Q, m’/hr 0.000145 0.000068 0.000048
ti, hours 1272 2088 2520
Total Removed H'(Dissolved OH') mole, unit 1.06 1.10 1.09
Total Volume of Influent, m’ 0.18 0.14 0.12
C(Total Dissolved OH mole/ Total Volume of Influent),
mole/L 0.058 0.008 0.009
tr, hours 8.00 16.00(16.37)**{24.00(24.09) **
n, unit 0.200 0.190(0.185)* | 0.198(0.194)*
X, unit 0.09 0.01(0.09)*,** | 0.01(0.09)*,*x

+Assuming that mole fraction (x) is fixed as 0.09 and residence time (tR) is not changed.

#xAssuming that mole fraction (x) is fixed as 0.09 and porosity (n) is not changed.
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