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Abstract

In this study ,we have investigated leaching characteristics of heavy metals and alkalinity
centering around steel mill slags by several extraction methods, for the purpose of risk
assessment that exert influence on environment and offer of the foundation data of reuse

by slags.

Korean standard method, U.S.EPA Extraction Procedure, alkalinity extraction test and
9 step sequential fractionation experiment by Miller et al. were carried out for investigating

leachability of steel mill slags.

As a result of this experiment, heavy metals were little detected and it was considered
that alkalinity does not exert a bad effect around environment in slags with large particle

size.

By the result of 9 step fractionation experiment, heavy metal contents in slags were not
plentiful, in addition, even comparatively plentiful contended heavy metals, for the most
part, were likely to detained or bonded in silica matrix. Therefore, in case of slags with
large particle size, it seems that leachability of heavy metals were next to impossible that

is existed as a safety condition.
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Table 1. Comparison of chemical composition
between steel mill slag and others

(Unit : %)
component|
. Si0z | A0z | CaO | MgO | MnO | FeQ |others
material
Slag®’ 364 | 148 | 388 | 623 | 062 [067* | 078
Portland Cement 21| 54 | 646 | 14 - |31 0.78
Concrete 624 | 89 ) 165 | 12 - - 11

(1) 1979 KAIST  * as Fe,O,

AgEe PERAE K339 Al 1Z2FH slag oF
Ao A slags AFH3tA 3 & 47AL 2.38-
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1) exchangeable : 0.5M Ca(NOs),, 16hr

™} specially adsorbed Cu-displaceable @ 0.05M Cu
(NOy).
+0.1M Ca(NOs); , 16hr

2} acid soluble : 0.44M CH;COOH+0.1M Ca(NO5),,
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1) Mn oxide-occluded : 0.01M NH,OH.HCI+0.1M

r

HNOs;, 0.5hr

1}y organically bound : 0.1M K,P;0; 24hr

A} amorphous Fe oxide occluded : 0.175M (NH,):C.
0O, 0.1M H;C,0, (oxalate reagent), in darkness
, 4hr

o}y crystaline Fe oxide occluded : oxalate reagent ,
85C under Ultraviolet irradiation , 3hr

A residual © 20mL Aqua regia+200mL HF(Hydro-
fluoric acid), 110T, 2hr digestion
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Table. 2. Results of extraction experiments

LB E -

Href Al -

by Korean standard method and EPA extraction procedure

el

Sample Final Heavy Metal (mg/L)
Method *
(mm) pH Fe Pb Mn Cr Cd Zn
(Z-SIfSIE)ple-l K.S 10.57 N.D N.D N.D N.D N.D N.D
5.66) EPA 5.11 14.9 0.2 4.25 N.D N.D 0.18
(O-Sé?ld'?ple-Z K.S 11.12 N.D N.D N.D ND N.D N.D
2.38) EPA 514 3.9 0.12 4.0 N.D 0.01
(O.S:f&lple_?) K.S 11.46 N.D N.D N.D N.D N.D N.D
0.50) EPA 5.13 10.1 0.12 7.59 0.02 N.D 0.01
Sample-4 K.S 11.62 N.D N.D N.D N.D N.D N.D
(< 0.30) EPA 5.16 120 0.22 773 0.02 ND 0.08
* K.S ! Korean Standard Method, EPA ! EP.AEP TEST N.D ! Not Detectable
3.2 el EE ul9- ghubate] HEe =ddt7] 7tAz Ao
28l 1ol AU H pHestst GReEs e ASE ATEHA BEAWA Soixf a8
SRS Flglol Uehidt, Qe g & > 18 TASEH ASE gurh a7,
7o) 7H & Z(A 81, 2.38 - 5.66mm)F 7HE A

she AgE AMgste] wlasty

S
~~
>
fn
N
o
w
g

5

o,
N
i

2PN & F ARl FALD
A Aol7t UR pHESZAE
& Ut & Alrde] A%E A&

S 12

Awle] pH7t 2 ol Wsss

dx Auk7lEct W&

Ztot Alg49]

t g ME £x 2 7438 )

105 om e

pH

8712 slos §3AL 35N ol fof
],

2l

| g
fis =4

o

o
e ofy
N
I
b1
N

FAE et ATk 2ed B0l &
(238 566mm)-4 o‘r‘\_ o—}%a]vl—-" "‘7]' A'ﬂ7}'

7]

oF 1

&z El T FHE= A8549 A7t *lil«l 7SRt
],

Al

Ag

T ~
&
-
&0
~
S
[See ] s Q
S1 238 58Rmm L
S 4 030 men %
B s E
¥ | Z
7 , &
=)
£
P 5l
fi . L 18
[ e <
an ‘70 150 1A03 210
TIME(mm)

Fig.1. Variation of pH and alkalinity
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Table. 3. Result of sequential fractionation experiment by Miller et al

(Unit © ug//g * slag)

extraction step final heavy metal
and solvent pH Fe Pb Mn Cr Cd Zn
Ist step 10.86 ND ND N.D N.D N.D ND
Distilled water (0.0) 0.0) (0.0) 0.0) 0.0) 0.0)
2nd step 041 49.7 202.5 25.3 106.0 43 36.7
0.5M Ca(NOs), (0.8 (43.2) (0.5) (72.7) (100.0) (17.3)
3rd step N.D N.D N.D N.D N.D 18.7
0.05M Cu(NO3),+ 4.55
0.1M Ca(NO3). 0.0) (0.0) (4.6) (0.0) 0.0 (8.8)
4th step 486.1 320 1001.5 40.7 N.D 46
0.04M CH;COOH+ 345
0.1M Ca(NOs), D (6.8) (21D (27.8) (0.0) (2.2)
5th step 269.4 N.D 214.2 N.D N.D N.D
0.01M NH.OH+ 1.20
0.IM HNO; (4.3) 0.0) (4.5) (0.0) 0.0 (0.0)
6th step 184 N.D 114.6 ND ND 34.1
9.87
0.1IM K,P;0, 0.3) (0.0) (24) 0.0 (0.0 (16.1)
7th step 253.0 N.D 131.1 N.D N.D 102.1
0.175M (NH,),CO, | 3.18
+0.IM H:C:0. (4.0 (0.0) (2.8) (0.0) (0.0 (48.D)
8th step 0.58 1189 N.D 137.7 N.D N.D 16.1
0.1M HC,0; 1.9 (0.0) 29 0.0) (0.0 (76
9th step 5127.6 2345 2915.3 N.D N.D N.D
Aqua regia+HF - (81.1) (50.0) (61.3) (0.0) (0.0) (0.0)
6323.1 470.0 47579 146.7 43 212.3
total -
(100) (100) (100) (100) (100) (100)
)% N.D : Not Detectable
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