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Abstract

Steel industry uses large quantities of water, generally requiring approximately 190 ton of water
to make 1 ton of steel. There is a variety of use, such as indirect cooling of machinery, collecting
particles and pollutants from gas streams, and direct cooling of steel. In the process of continuous
casting, hot rolling, and plate rolling, direct cooling water is not only essential to remove iron oxide
scale from surface of slab and steel sheet, but also control steel structure. Therefore, facility
maintenance plays an important role to prevent a blockage of spray nozzles and small pipes in
factory. We were successful in developing a water treatment chemical, efficiently removing SS and
oil in circulated water of direct cooling. It enables the drastic improvement of circulated water
quality to supply factory, and moreover both energy saving and compact process of water treatment
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Flow to water-treat of the direct coolant
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Flow to water-treat of the direct coolant after the NCST application
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| Synthetic Waste Water*1 |

<— Polymer
Anionic polymer, Nonionic polymer
Cationic polymer (ref.5),
or NCS

- Sediment
Sedimentation*?
Supernatant
Water

Measure SS concentration SEM-EDX*3
31 Fine particle: Iron Oxide (Average Particle Size 2 um, Density 3.8 g/cm?), 100 mg/L
Large particle: Silica sand (Average Particle Size 150 um, Density 2.6 g/cm3), 1,000 mg/L

2 Settling time was set as 1/30 of ordinary coagulation test,
supposing short settling time of the scale pit.

33 Scanning Electronic Microscope : SEM
Energy Dispersive X-ray Spectroscope : EDX

3 HEAE
Test method
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Residuat SS (mg/L)
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polymer dosage (mg/L)
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SS treatability of various polymers
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SEM images of precipitates obtained with conventional
cationic polymer
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SEM images of precipitates obtained with NCS
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Schematic representation of flocculation mechanisms
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Optimum dosage of NCS on various large particle concentration
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and oil
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SS<50 mg/L S5<20 mg/L
c | *
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Backwashing
equipment
Scale pit Adjusting Electromagnetic Cooling tower

tank filter

11 CC MKALIBALIE T O— (NCST #EHaD
Flow of water treatment process for CC (before applying
NCST)

Transparency : 0.1~0.2 m

SS<10 mg/L
c | .
S
Backwashing
equipment
Scale pit Adjusting Electromagnetic Cooling tower

tank filter

13 CC Mk4LE 70— (NCST #EF%)
Flow of water treatment process for CC (after applying
NCST)

Transparency . 1.0~2.0 m

X 12 NCST#ARIEDXr—ILEy MBS LY, X5—ivEy MLEK
Z - NCST @RI, A& : NCST @A
Appearance comparison of the scale pit and the treated water
Left: Before applying NCST, Right: After applying NCST

=1 NCST EARIEDOKE
Comparison of water quality (electromagnetic filter vs NCST)

Before applying NCST After applying NCST
Item of analysis (electromagnetic filter run) (electromagnetic filter stop)
Treated water from scalepit Supply water to mill Treated water from scalepit Supply water to mill
SS (mg/L) 37 19 9 6
n-hex (mg/L) 10 7 2 1

% Before applying NCST data is the average of the 2011 fiscal year (number of experiments 35 times)

%% After applying NCST data is the average of the 2013-2015 fiscal year (number of experiments 105 times)
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