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Improvement of Color for Iron Oxide from Waste Pickling Acid
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ABSTRACT

In this study, to improve the color of iron oxide from waste pickling acid at the cold rolling mill, the quality control tech-
nologies especially about color were investigated on the spray roaster and iron oxide powder. At the operation condition of the
spray roaster, the charge amount of waste acid per hour, temperature, numbers of spray nozzle were investigated. At admixing
process, titanium oxide, silica, goethite were tested. Color character of iron oxide can be improved by process control at spray
roaster and by admixing process at a pigment factory. Iron oxide from results of this study is enough to use as the colorant of

concrete product.
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Table 1. Color of iron oxide from the operation of a spray roaster

85;2222 Temp. Fl(zv]/vhrr)ate I;I;Z;)ef Air ratio Lightness Red Yellow
1 580 2700 14 1.35 27.82 24.63 17.40
2 580 2900 14 1.35 27.43 2436 17.19
3 580 3100 14 1.35 26.98 24.01 17.08
4 550 2900 14 1.35 25.11 23.15 15.79
5 560 2900 14 1.35 25.76 23.13 16.24
6 600 2900 14 1.35 27.26 2437 17.20
7 580 3100 14 1.4 27.42 23.95 16.52
8 580 3100 21 1.35 27.59 23.83 16.57
9 580 4050 21 1.35 26.17 21.89 13.83
10 580 4650 21 1.35 24.92 21.19 1331
1 550 3100 21 1.35 30.68 24.83 18.14
12 560 3100 21 1.35 28.92 23.27 17.16
13 600 3100 21 1.35 27.05 22.92 15.40
14 580 3100 21 14 28.85 23.38 16.78
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Fig. 1. Effect of charge amount of waste acid on color of
iron oxide in spray roaster process. (A) No. of 14
nozzles, Temp. 580°C, (B) No. of 21 nozzles, Temp.
580°C
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Fig. 2. Effect of operation temperature on color of iron
oxide in spray roaster process. (A) No. of 14 nozzles,
flow rate 2900 /hr, (B) No. of 21 nozzles, flow rate
3100 Vhr
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Table 2. Color index of iron oxide and colorant

Materials Lightness Red Yellow
Iron oxide 29.19 27.37 21.06
Titanium oxide 94.17 0.03 4.82
Silica 92.50 -0.02 2.32
Goethite 56.30 16.62 54.79
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Fig. 3. Photograph of iron oxide and colorant used in admixing test A: Iron Oxide, B: Titanium Oxide, C: Silica D: Goethite
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Fig. 4. Effect of titanjum oxide colorant on color of iron
oxide.

= o s

A, BY TR A= WS i) gt A
s BT ol BYET ANE L FYE} A
% e, Jelee WEe YT} 3 el
o AA et Here E3a A e Sok
B ot ASE AR uol, FHolEg EFE
ABPEE P HAHlo]l 0B e Aao) 1

J. of Korean Inst. Resources Recycling Vol. 11, No. 5, 2002

B)

o)
32
1 L]
30 —
4 -— .
284
4 .\'
= 264
n
2 \.—‘M. .
-
T 244
o
[~3
© 22 —a— Light
. —&— red
20 a \ ~A— Yellow
18 e
16 T T ~ y - T T
0 5 10 15 20
SiO; (wt %)

Fig. 5. Effect of silica colorant on color of iron oxide.
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