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Table 1 Physical Properties and Chemical Compositions of
Ordinary Portland Cement.

. Blaine Setting Time
%322%’ Specific Surface (h-min)
(cm?/g) Initial Set Final Set
3.16 3310 2-17 3-15
Compressive Strength of Mortar (MPa)
3d 7d 28d
30.7 45.6 61.3
Chemical Compositions (%)
MgO SO, ig. loss
1.44 2.05 1.70
2.2 HEM
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Table 2 Properties of Standard Sand.

Size Density Water Absorption
(mm) (g/em’) (%)
=25 2.64 0.42
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Table 3 Properties of River Sand.

Size Density ~ Water Absorption Fineness Modulus

(mm) _ (g/em’) (%)
=25 264 2.32 2.62
2.3 HEM
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Table 4 Properties of Coarse Aggregate.

Size  Density  Water Absorption

(mm)  (g/em®) (%) Fineness Modulus

5~20 2.60 1.13 7.00
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Fig.1 Particle Size Distribution of Zinc Slag.

Table 5 Physical Properties of Zinc Slag.

Size Density Water Absorption  Solid Content
(mm) _ (glem’) (%) (%)
=25 2.77 4.48 64.5

Table 6 Chemical Compositions of Zinc Slag.

Chemical Compositions (%)

FeEO 2ZnO CaO SiO, MnO PbO Cr S

60.1 156 133 45 4.0 06 04 02

Table 7 Physical Properties of Granulated Zinc Slag.

_ ] Blaine

I(Z)E;Ers];g))/ Water ,?‘)Zs)orptlon Specific Surface
g (cm’/g)
3.43 1.54 5500

Photo 1 Microstructure of Zinc Slag (x10000).
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Table 8 Mix Proportions of Mortars Using Zinc Slag as Fine Aggregate.

Mix Proportions(kg/m®)

Cement : Sand W/C
(by mass) (%) Flow
Water Cement Standard Sand Zinc Slag
1:2 38 248 653 1305 0
1:25 43 241 560 1401 0 1705
1:3 50 243 486 1458 0
1:2 38 259 682 0 1363 155
1:25 43 253 588 0 1471 150
1:3 50 255 510 0 1530 142
Table 9 Mix Proportions of Mortars Containing Granulated Zinc Slag.
. Replacement of Mi i 3
_ * ix Proportions(kg/m
Cement : Sand WateF: ?_mder Granulated Zinc P (kg/m’)
(by mass) atio Slag to Cement Standard Granulated
) (%) Water Cement Sand Zinc Slag
0 243 486 0
5 244 462 24
1:3 50 10 245 437 1458 49
15 246 413 73
20 247 389 97
Note, * : Binder=Cement+ Granulated Zinc Slag.
Table 10 Mix Proportions of Concretes Using Zinc Slag as Fine Aggregate.
Replacement - ; 3
wic of Zinc Slag to Mix Proportions (kg/m°) AEWRAR
Fine .
% %
(%) Aggregate* Water Cement A Fine Zinc Slag ACoarse (%)
(%) ggregate ggregate
0 748 0
15 636 118
45 30 170 378 524 235 978 0.945
50 374 392
70 224 549
100 0 785
0 775 0
15 659 122
50 30 173 346 543 244 970 0.872
50 388 407
70 233 569
100 0 813
0 798 0
15 678 126
55 30 176 320 559 251 961 0.8
50 399 419
70 239 586
100 0 837

Notes, * : Replacement of Zinc Slag in concrete by volume.

** . Air entraining and water-reducing admixture content to cement by mass.
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Type of Fine Aggregate
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Fig.2 Cement Sand Ratio vs. Flexural Strength of
Mortars Using Zinc Slag and Standard Sand.
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Fig.3 Cement Sand Ratio vs. Compressive Strength of

Mortars Using Zinc Slag and Standard Sand.
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Fig.4 Cement Sand Ratio vs. Heat Conductivity of

Mortars Using Zinc Slag and Standard Sand.
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Fig.5 Replacement of Granulated Zinc Slag to Cement
vs. Flexural Strength of Mortars.
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Fig.6 Replacement of Granulated Zinc Slag to Cement vs.

Compressive Strength of Mortars.

A T 7 W R O R RSN 5000cmPg D O % fif
HALIGE, @z 7 U — bk ER%L EOEAFRE %
RTZERHMLNTNS Y, LavL, HighA T 7R
EROWIZEALZ VO IMT R OERER S, TOBERED
I TIR T 2 d 5, 2k, #HghAT 7
WY RIIEAE KBRS A > b E DO EMEEZA Ly
o LHEEREND, LavL, HEENR T Z I RE SRS
15~20%IZ BV TELZNLDBEDETIZHEVRD S
N,

Fig.7 121X, B A > MEHSAA T TR CEH L 7=
NENOBIGEER L Hfligh A T TR ERREOBR %,

-178-



N
U1
1

n
(@)
T
I

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

=

o
g1
T
I

Heat Conductivity (W/mk)
-
(€3]

0 5 10 15 20
Replacement of Granulated Zinc Slag to Cement (%)
Fig.7 Replacement of Granulated Zinc Slag to Cement

vs. Heat Conductivity of Cement Mortars.
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Photo 2 X-ray Image Map of Fe on Polished Surface
Mortar Specimen.
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Fig.8 Replacement of Zinc Slag to Fine Aggregate vs.

Slump of Concretes.

Air Content (%)
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Replacement of Zinc Slag to Fine Aggregate
(%)(volume fraction)
Fig.9 Replacement of Zinc Slag to Fine Aggregate vs.

Air Content of Concretes.
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Fig.10 Water-Cement Ratio vs. Compressive Strength
of Concretes
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Fig.11 Water-Cement Ratio vs. Flexural Strength of
Concretes.
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Fig.12 Replacement of Zinc Slag to Fine Aggregate vs.
Flexural Strength of Concretes.
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Fig.13 Replacement of Zinc Slag to Fine Aggregate vs.
Compressive Strength of Concretes.

ETIIHERT 2 H D,

HiEE
ABFZENT, JEFEAR (BR) T8 R —ER & ORR MR\ R &
DEFIZEDHDOTHD, ZIICRLT, #EEzET 5,

AA=r 27— b LFEHER: BMOLE & HF]
AT 2 ZBamEE, ARk= 7Y —+L
24, pp.4l-50, 2007

2) PIEBEE @ RIRBMOBURLRE, =27V —FL
%, \ol.46, pp.4-10, 2008

3) BIBEINED : BIF AT ZH R E A EiE o
YU — N OFEWE, 37 ) — LR SUE,
Vol.13, No.1, pp.275-280, 1991

4) (f) BAMERER: 2> 7 ) — MNER R
K77, pp.326-328, 2004

5) FAMEITIED : P AKRA T TR E T2 R
Far s U— o, a7 U — b T2ERR
£, Vol.14, No.0, pp.289-292, 1986

6) Ol Fre=xo— - EEHITREERIEHEE, ()
MR ¥ — R WA T 7B =7 ) — b
FI~==7/, p5, 2006

-180-



