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Study on the Physical Properties of the Artificial Lightweight

Aggregate Recycled from the Dyestuff Sludge Treated
Chemically With Ti and Fe Salt
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The paper investigates environmental hazards and characteristics of the artificial lightweight aggregate manufactured by using
dyestuff sludge from dyeing industrial complex. The dyestuff sludge used in this study is chemically treated with Ti and Fe salt for the
purpose of recycling. The artificial lightweight aggregate is manufactured through 3 step; 1) Selecting the optimum moisture content
by evaluating plasticity from the mixing ratio of the clay and sludge, 2) shaping round type based on the optimum mixing ratio, 3)
drying and Sintering process. Based on KS F 2534 ““Lightweight Aggregate for Structural concrete”, the particle size, fineness modulus,
the density, absorption, unit volume weight, stability and environmental hazards of the manufactured lightweight aggregate are
evaluated. Experimental results show that the particle size and fineness modulus is out of the range. However, it is observed that other
physical properties are within criteria. In addition, it is confirmed that the problem of the particle size and fineness modulus could be
solved in the manufacturing process.
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Table 2. Chemical composition and physical properties of clay

Ig. loss (%)

CAZ

OH

M2
CaO
0.119
1.429

0.130

K>0

Chemical composition (wt,%)

Cl
0.842

TiO2 76.2%,
0.689

O

Al Sh2f
OO L—
SOs

15.727
14.180

(@}

P>0s
0.807
2.836

o

Si0,
2.948
2.853

o, Fed 22X
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0.699
0.975

AM—=

[HO

71.5%, SOs 14.2%, TiO, 4.3%, Si0, 2.9%, P.0s 2.8%2| =02
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Table 1. Chemical composition of Dyestuff Sludge
Types
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Measurement item
- Grading & Fineness modulus

- Density
- Unit volume weight

- Stability
- Environmental hazards

- Absorption ratio

9:1

6:1

: Sludge (S)
4:1

Clay (C)
3:1

2:1

18
21
24
27
30
33
36

Types

(%)

Table 3. Mix ratio for plasticity
content
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(b) Density and absorption

Fig. 1. Test view
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Table 4. Properties of heavy metal extraction
Hazardous materials (mg/L)
Types i
P Pb Cu As Hg cd o CN Organic PCE TCE oil
phosphorus
Standard value 3 3 1.5 0.005 0.3 1.5 1 1 0.1 0.3 5
Ti Salt sludge Nd 0.333 Nd Nd Nd Nd Nd Nd Nd Nd 0.804
Fe Salt sludge Nd 0.222 Nd 0.001 Nd Nd Nd Nd Nd Nd 0.538
Clay Nd 0.001 Nd 0.027 Nd 0.001 Nd Nd Nd Nd Nd
Nd: Not detected
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Table 5. Evaluation of Plasticity

Clay (C) : Sludge (S)
Types

1:1 2:1 3:1 4:1 6:1 9:1
18 X X X X X X
21 X X X X X X
Moisture 24 x x o o o -~
content 27 x x O O O O
(%) 30 | O] O] O] OO N
33 AN O X X x x
36 X - - - - -

*(: Good, A: Relatively Good, x: Bad

38 vol. 3, No. 1 (2015)

| Y52 WiE 2

= ot
o 8¢ =

ME A

A
N
FEL
ro
N

|0

HU

H

il
rn
o

L=}
28 24%2} 33%01lM L2 0
A

2 279%~30%2] WRIOIA THe P48t
b & S0 ME B8 30%2 |

S 2017| 9lsto] HES} saix
=

8 24%
, 33%0 | A0f
. Table 5%¢
S
2t 2|4
HEFSHCE
, 22X
A 4=

0 o
Y
ro

i
L
m
H

r
r

I
0 o

o
ox
[0
b
-

o M
|0
il
pel}

o
o
Mo

= o
2

ESSANREZAYMUN dFEM| Y 2Y0| 52 EY

0|1 KS F 2534 128 ZE o w0l 2w, F2 212

E[tHR= SAA L0l T2 SAAIZ0]| Fet di7} 8 miol=

rr

15mm E= 20mm, == 0~5mme| UE=HAE 8ot

O Y29l 32 QS ZEZ MO Y=ol tHatx JIS A 50020 &
20} EAIE st QleH, 0|=E ASTM C 3300f &5t
AL

Eot Exiel AYES GHIHR Z32EQ gt A=
Zdg Hesh| flste AlEsteE 2iez 20| £2 232EE
DHE7| YoMz H20M 275 Y HEY ol /= EXE
At8ot= 20| EC1 ZEEMe 2EE 71842 TEMY &2
2.3~31, #2 29 4R 6~82 HYZ FH¥st e, Y=
o] HUHE SRIePY| Y6t F7|NMo2 XAEES SHoIEE ot
I 1, RBE0| 512241 7%0|4 XJ0| LK AIE5IX| Rtz 2
ot QUL

2 A0z GMESH S2iX|E 0|86t MAE Ql8de =
el U= 3 REES S0l | #I5tH Y A-E st
M, Z1E HEO R Fig, 40 YZEX TME Table 70| ZEES
2 LIEHRICE Fig. 401N QIS ZEEMe| Y= HEM} 2
=M B UE LM A0l EXicts AR LIEHLL 7|2
£ UEANFIX| ZoICh £5h RS2 Table 71 20| <F
5 2 TETet A2 SM 71E e S ol

w
2

G

NN

10

0E

40

™
P
i
.
0
M

(=3
A2 BEEM MZEAl Ao
BEEM AU SYolM B2

2 20| 71F ¢S HojLt=
ol AB0| 7[01Et 202 %



Table 6. Plasticity according to moisture content
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Clay (C) : Sludge (S)

Types 1:1 4:1
P c Eva- . Eva-
Specimen . Hand Specimen .
luation luation
18 Bad Bad
21 Bad Bad
Relatively
24 Bad Good
Moisture
content 27 Bad Good
(%)
30 Good Good
Relatively
33 Good Bad
36 Bad Bad
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Table 8. Properties of heavy metal extraction

Hazardous materials (mg/L)

Types
yp b

Cu

As

Hg
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6+
Cr

Nd

0.012

Nd

Nd

Nd

Nd

Light weight
aggregate

CN

Organic
phosphorus

PCE

TCE

Oil

Nd

Nd

Nd

Nd

0.001

Nd: Not detected
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