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Elution of Heavy Metals from rocks used
for Civil Construction Works.

iy FRER™ . RATER", Mgz HIGERE™ " 1 4 Kfh—*"
Tatsuhiro TAKEGAHARA”, Tatsuo OMURA**, Teruyuki UMITA**, Jiro AIZAWA**,Shinichi SASAKI**

ABSTRACT ; Experiments on the elution of heavy metals were carried out for three types of rocks
(Tuff, Andesite and Shale) under various experimental conditions on pH, rock size, mixture of
rocks.

The experimental results showed that Tuff and Andesite increased the alkalinity of water and
eluted Mg and Ca. On the other hand, Shale acidified the water and eluted much more heavy
metals. Therefore, Tuff and Andesite were defined as an alkali supply rock and Shale as an
acid supply rock. It was also found that the smaller size rock eluted much more heavy metals

In the case that Shale was mixed with Tuff or Andesite, the elution quantity of heavy metals
increased, compared with that for an alkali supply rock (Tuff or Andesite). This suggests that
the attention should be paid for the use of an acid supply rock in the civilconstruction works.

KEYWORDS ; Elution of heavy metals, Rocks, Civil construction works, Alkalinity, pH
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FNFNDELGO LTG5 (Fe, Mg, Ca, Mo, Zn, Table. 1 Metal contents of Tf, An, Sh(mg/kg)
Cu, Ni)#&Table 1. 127759, Fe, Mn, Mg, Calz DT
B RRITICP(T 5 X< B HICL D | In, Tf An Sh
Cu, NEGRBR SRS . 8 EHD I U SR ROE M1 & '

R 4 4 4

DEHEOWEET -1, BbEAREEGOR 0 [T I T
W HE kg /o DITIRE L TRLTO0 A, 220, Ca  1.41x10° 1 80% 10° 8. 26 10°
Hg, Cd, Pb7s F O EEBIC DO TRE IO UL X ## Ho  7.99x 107 1.14x10° 6.42x 10°
IZKDEEEMNTH AP SN E NI - D T, Zn  6.10x 10’ 8.52x 10" 7.91x 10!
O DEBED EHEMTIIITHEN - T, Cu  5.80x10° 7.70x10° 7.70% 10"
5.80x 10° 5.00% 10° 5.00x 10’

o, XBEFIC LY ZhooaaRomse M
AT Utc, XREWTICK 50MERNMS. LIEL
FHL S Oia B Pk OBIED FIK & 78 588k Table. 2 Experimental condition
OV RREENTE ST, BT

BENOSOELICHNTESBEDORH O HEM Exp. No. rock diameter|initial
N L 5 . (mm) ph
{&L\EE%ﬂ&t%xlihLo Rom T 6T 5
F o R BB EIREN2. 50, BihaENn2. T1. Run?2 Tf 0.6-1.7 7
HENL ATTH e i HEZIIS A 11101 Run3 An 0.6-1.7 2
: o N Run4 An 0.6-1.7 7
HSOTHRE Ui, Run5 Sh 0.6-1.7 2
. Runb Sh 0.6-1.7 7
Run7 Tf 15-25 -
3. EBR Ak Runs Tf 30-40 -
et e e A . Rung Tf 40-50 -
A RETIEE - ERA LTRAZ Runio Ao 1595 i
B, HHEREEIKE. BRlia. HEEHMW Runll An 30-440 -
TS A & IR S B kO Runl2 A oo :
EAMA LBRIT DO TENENITH - foe B Runt4 Sh 30-40 -
D T Runls Sh 40-50 -
HeEEkidTable 2. 1TRSTGKETHH L, SHOH Runl@ Tf+Sh 0.6-1.7 9
SRS EREORR S O 2 hE g Runl7 TE+Sh | 0.6-1.7 1
Runl8 An+Sh | 0.6-1.7 2
ez, Runlg AntSh | 0.6-1.7 7
Run] ~Run6 & Run16~Run19id 7 & 80010 8L ik Run20 Tf+Sh 15-25 -
, o N Run? I Tf+Sh 30-40 -
B0 6~ 1. TomDRIBRICIRE Lo G m Lpllxil Run?2? T£+Sh 40-50 -
o i ) LA DT 28 L O Tis s Run23 An+Sh 15-25 -
M&{K&MLfI\ ) & G%m xifc ’ L qunzs Anioh e i
FoEK & A AL, 257 COME PIc i TS o Run25 An+Sh 40-50 -

EE DT o, NBHBREBEEREIRYICEZEN
HRBEDOBRENIE L DI HHEROEFHZ0. 5
~5.0mmedTEIEHSTED, ZOEEBEL, D OREREROGILBE TIT-T0a I &050.6~1
Tomé Lo,

RunT~Runi5 & Run20~Run25 Tid . BEDENPEBOBE I IITTHEEIRFT T 510D EIT - /oo
FERILE X & 50end LCEHBZBRMBMWICER B I LI D A2, 58, 92 1&g fbaiT 7 )L
g O M E OSSR A . BIRE 15~25. 30~40. 40~50mD3FBIcRE LicER EkEksEETh
FHREBIIAN, BE@PICHETEII LKL 0T 70, AR NBREERE UV TORESRY A XEEEL
THELT,

75 %. RunT~Runl5& Run20~Run2b Tid/kD#EZ# i ¢ A THEESO LId g U, o, BEO %
BESIDHEEW CADIEROE LD EFERTHOEL L,

- :not controlled
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Table. 3 Experimental results on the elution of heavy metals
from various rocks at the end of experiments

Exp. No[rock |Exp. period pli Fe ' Zn Hn Cu Ni

o (days) |InitialiFinal |(mg/kg)| % |(mg/kg)| % |(mg/kg)] % |(mg/kg)| % |Cme/kg)] %
Runl | Tf 9 2.00 6.99 | 0.08 [0.00] 6.09 |0.15 1.53 |0.19] 0.02 {0.29] 0.07 |1.28
Run2 § Tf 9 7.00 8.30 | 0.25 |0.00] 0.05 |0.08} 0.01 |0.00{ 0.01 }0.12] 0.02 {0.31
Run3 | An 9 2.00 6.56 | 0.04 [0.00f 0.25 (0.41] 2.25 {0.20] 0.19 {3.21} 0.03 0.59
Rund + An 9 7.00 8.18 ) 0.12 0.00] 0.16 |(0.26f 0.01 [0.00 0.01 [0.21) 0.04 |0.62
Rund | Sh 8 2.00 3.19 | 206. - [0.66( 3.97 |[5.02| 17.0 -|2.65] 2.03 [10.5; 3.99 {26.5
Run6 | Sh 7 7.00 4.12 ] 0.66 10.00) 0.45 (0.56| 810 |[1.26) 0.08 {0.42f 0.23 |1.54
Run? | Tf 28 7. 11 8.11 | 0.00 - 10.05 10.08] 0.00 -1 0.00 -1 0.00 -
Rung | Tf 28 .11 8.09 ¢ 0.00 -1 0.00 -1 0.00 -} 6.00 -1 0.00 -
Run® | Tf 28 .11 8.18 | 0.00 -4 0.09 10.15] 0.00 - | 0.00 -1 0.00 -

Runl® | An 21 7.15 8.16 | 0.00 -1 0.00 -1 0.00 -1 0.00 -1 0.01 {0.20

Runll | An 217 7.15 8.18 | 0.00 - 1,0.00 -1 0.00 -1 0.00 -1 0.00 -

RunlZ | An 27 7.15 8.16 | 0.00 -1 0.00 -1 0.01 {0.00] 0.00 -1 001 10.20

Runid | Sh 26 6.76 3.89 1 24.2 0.08) 1.37 {1.73) 25.3 {3.94) 0.19 {0.25] 0.64 |1.28

Runl4 | Sh 26 6.76 3.69 | 80.8 J0.27| 2.01 {2.54| 28.9 14.50] 0.41 }0.53| 1.01 |2.02

Runlh | Sh 26 6.76 | 3.8 | 28.5 [0.09) 1.10 |1.39] 21.1 |3.29) 0.13 |[0.17} 0.55 |1.10

Run16 [Tf+Sh 9 2.00 | 6.40 | 0.06 (0.00{ 0.18 |[0.26f 3.57 [0.50) 0.07 10.17} 0.09 |1.67

Run17 |Tf1Sh 9 7.00 | 7.15 | 0.05 ]0.00| 0.05 |0.07| 0.61 {0.08] 0.00 -1 0.02 (0.37

Runi8 |AntSh 9 2.00 6.24 { 0.19 [0.00] 0.36 |0.44] 3.05 [0.34] 0.19 10.46] 0.08 |0.30

Run19 {AniSh 9 700 | 7.43 | 0.07 0.00( 0.06 |0.07| 0.33 [0.04] 0.02 1}0.05] 0.02 [0.08

Run20 [Tf+Sh 28 6.8 | 6.47 | 0.00 -1 0.02 10.03{ 0.83 {0.12{ 0.00 -10.03 [0.59

Run2l |TfiSh 28 7.15 6.21 | 0.00 -1 0.02 10.03{ 0.25 1{0.04] 0.00 -1 0,02 {0.37

Run22 [Tf+Sh 28 6. 85 6.31 | 0.00 -1 0.03 {0.04f 0.22 |0.03! 0.00 - 0.01 (0.19

Run23 [AniSh 28 6. 87 6.68 | 0.00 -1 0.02 ]0.02) 1.09 [0.12} 0.00 -1 0.02 ]0.05

Runz4 jAniSh 28 6. 87 6.73 | 0.00 =1 0.02 10.02) 0.84 10.09) 0.00 -1 0.01 30.02

Run25 |AntSh 28 6. 87 7.07 ] 6.00 - 1 0.01 10.01] 0.34 ]0.04] 0.00 - 10.00 -
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