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KAWAPROM ACE® Pavement Block Manufactured
by Recyeling Fused Sewage Slag
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Synopsis:

To aim at recycling the fused sewage slag, the pavement block KAWAPROM ACE € is developed by forming and firing
the porcelain made from clay, feldspar and quartz, and by mixing 10 to 409 of the fused sewage slag. The fused sewage
slag is absorbed or contained in the state of glass by controlling the eutectic point (minimum melting peint) of the mixture
and the condition of pores existed. And the black tone of color of glass and the iron-phosphide alloy included in the fused
sewage slag mark silver-black color spots on the pavement block, looking like a high-grade design of the natural stone
surface, and KAWAPROM ACE also has the function of building up ground water. By the follow-up of the test road surface
laying KAWAPROM ACE, it was certified by the public assay service that the heavy metal group elements were not
detected in the extracted solution. Therefore KAWAPROM ACE makes the pavement which gives gentler views to the
street, KAWAPROM ACE containing 40% and over of fused sewage slag was approved of ECO-Mark Goods which were
authorized as the useful recycle-goods for an ecological system by Japan Environment Association.
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Fig. 1 The region of the composition of slags, raw sewage
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Si0, three component phase diagram®*
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Table | Classifications of factors and characteristics of pavement
st factor 2nd factor 3rd factor Properties of pavement
Design factors Nq.?ltll]g Cha,raCt,e“SthS Capillary characteristics
. . (Characterization  of  glass R ) Performance on road surface

{Manufacturing conditions) state) {Condition of inner structure)
Brand of raw materials: Cantact angle Pore size Strength

Fused sewage slag, clay,

feldspar, quartz Eutectic peint Pore shape Solubility of heavy metal ele-
Mixing ratio ments in water
Grain size {(distribution) Viscosity Porosity
Pressing condition Absorption of water
Firing conditions: Crystallization {Permeability)

Heating schedule, {co-existing state of glass-

coeling rate, crystal) Design

top temperature,

soaking time,

atmosphere,

temperature gradient
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Mixing Process
2 Surface layer (Heighing) - ( Mixing > = Pressing Process
- S
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Base layer Weighing | — | Mixing = Pressing Process

Wastes(Flyash, Sewage sludge, incineration of urban waste, Industrial waste)
JQuartz
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lFeldspar
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Pressing process
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Fig. 2 Flow chart of manufacturing process of pavement

Suppiyling saggar

Carrying & Firlng Process

Quartz Coarse
{3.0~10mm}

Cemposition area of

A

A'A porcelain
AvAvA A Hard porcelain
AeXAvAVA 2 | gignptoajcgtlﬁ’!clla\n

v

\VAV

VaVAV,
) AT
vy
AR\

Jviavs arari V%
vvvvvvv Medium Fine

Feldspar Clay (10~01 ™ (0.1 M-y

Fig. 3 Porcelain range in the diagram of clay-feldspar- Fig. 4 Particle distribution range for stable forming
quartz®

Table 2 Effect of slag content on the physical properties of pavement block sintered at 1250°C

Sample No. 0 1 2 3 4 5 6

Slag contents (%) ] 5 10 20 30 40 30
Appearance after sintering 0K 0K OK OK def. def &foa. def.&foa.
Linear change after firing (%) —2.9 —2.4 —-2.2 —0.9 —0.8 —0.4 —0.4
Absorption of water (%) 7.6 7.0 6.1 6.2 6.8 — —
Compressive strength {MN/m? 60.9 60.9 60.9 60.9 60.9 - -
Bending strength (MN/m?) 6.0 8.3 9.3 9.8 853 - -

Base mixture : Silica porcelain (B2) def. : deformation foa. : foaming
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Table 3 Effect of slag content on the physical properties of pavement block sintered at 1200°C

Sample No. 0 i 2 3 4 5 6
Slag contents (%) 0 10 20 30 A0 50 60
Appearance after sintering OK 0K 0K OK 0K foa. def.&foa.
Linear change after firing (%) 0.2 0.1 0.1 .2 —0.1 +0 +0
Absorption of water (%) 5.6 5.1 5.1 4.8 4.7 4.5 4.7
Compressive strength (MN/m?) 49.4 57.2 61.1 67.1 68.7 99.2 55.8
Bending strength {MN/m? 5.9 6.6 7.4 9.3 8.9 7.3 8.6
Base mixture : Silica and feldspar porcelain (B1) foa. : foaming def. : deformation
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Table 4 Technical data of KAKWAPROM ACE

Physical properties Sciif;& Typical data
Absorption of water {9} < 13 3~7
Compressive strength (MN/m?) > bR.8 73.5~93.2
Bending strength (MN/m? > 4.9 7.8 ~10.3
Flour slipperiness {(BPN) > 45 73—~ 77
Permeability (mm/h) (20) 14 ~ 20
Frost resistance Normal Normal
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Table 3 Dissolving test of heavy metal elements from

KAWAPROM ACE and fused slag (mg/ D
Measured value ) Soil pollution
Regulation R
Item L cnvironment
KAWAPROM | Fused |limit® standard®
ACE slag
Cd < 0.003 | < 0.003 0.1 below (1
Pb < 0.05 < 0.05 0.1 below 0.1
Ag < 0004 | <2 0.004 0.1 below 0.05
15ppm®
CN < 0.01 < 0.0 1 net detected
Cré+ < 0,01 << .01 0.5 helow .05
Organic P| < 0.02 < 0.0 1 not detected
T-Hg < 0.0005 | < 0.0005 0.005 | below G.0005
Mn - 0.02 < .01 ik
Cu 0.01 < 0.01 Kig 125ppmy*®
Zn 0.01 << 0.01 5P

Public assay service : Hyogo Assay Center Co., Ltd.
Measuring Method : Notification No.13 of the Environment
Agency
*Discharge regulation limit : The Water Pollution Prevention
Act Article 3, Paragraph I.
bFill up standard of specified waste materials (the outline of
Hyogo Pref. Government)
Mn, Cu and Zn mean the soluble metal element or chemical
compounds,
¢ Soil pollution environment standard :

Notification No.46 of the Environment Agency in 1991
Natification No.19 of the Environment Agency in 1593,
1501l concentration of As by soil pollution environment standard
¢ Soil concentration of Cu by soil pollution environment stan-

dard
“<"="less than” : below accuracy of detection

Photo 2 Sampling vessel for permeating rain water
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Table 6 Particle size distribution of Kanto-loam soil

Particle size (pem} ~1 1~2 2~4 41~6 6~38 810 n~20 20—45 45~74 74~
Distribution {9} 25.3 20.1 18.8 2.1 4.6 1.1 0.9 3.1 9.8 9.2
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Fig. 7 Effects of volume of pores over 20 ym on the differ-
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Fig. 8 Effects of volume of pores under 20 gm on the differ-
ence of color value before and after soiling
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