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Latest Water Treatment Facilities for Steel Making

and Rolling Mill Plant
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Yoshihito Nishimoto

The continuous casting process has great advantages for saving energy,
saving manpower and improving working environments, compared with
the conventional ingot making process.

This article describes water treatment for the continuous casting pro-
cess, and presents operating data and outlines of recently constructed

water treatment facilities.
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Fig. 1 Comparison of process
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Fig. 2 Process flow for continuous casting machine
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=== To vacuum equipment

Vacuum degassing vessel
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Fig. 4 RH Degassification system
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Table 1 Quality of indirect & direct cooling water

Indirect cooling
system
min-max (ave.)

Direct cooling
system
min-max (ave.)

From water treatment Jacilities

Second stage condenser

Exhauster

econd stage ejector
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Table 2 Particle distribution for C/C scale

pH 6.7—8.9 6.9—8.4

Suspended solid  (mg/) 2—21(5. 4 1—35(9. 6)
 Electric

conductivity (#S/cm) | 122—1467(508) | 122—1467(573)
M Alkalinity (as[gz%)s) 3—117(41. 1) 3—69(64. 3)
Ca Hard (as CaCOg . - .
a Hardness me/e 6—169(91) B 20—169(102. 8)
Cl- (mg/8) 23—327(85) | 7.3—327(94. 9)
SiO» (mg/¢) |4.3—38.5(11.8) |7.5—33.5(19. 9)
T-Fe (mg/8) |0.25—5.5( 1.3) | 0. 29—5. 5(1. 43)
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Particle size (%) Weight (%)
=2 10.5
1 ~2 16.5 -
0.5 ~1 V 26.0 o
0.25 ~ 0.5 ' 21.0
0.1 ~0.25 16.3 |
- 0.075~ 0.1 6.9
0. 050~ 0.075 0.7
0. 025~ 0.05 B 0.8 o
o < 0.025 o 1.3
B3R RV~ VB S
Table 3 Composition of adhered material on spray nozzle
A | B®% | c@
Ignition loss —_— 1.7 29. 56
Not dissolved for acid“ 1.13 30.7 10. 63
i FeaOs B 77.37 19.1 12. 21
CaO 1.04 7 29.6 32. 33
] MO | 109 0.9 12. 80
B SO; < 0.1 — < 0.1
P20s 5.6 <01 <01
ZnO 1.21 - 2. 257
Rate of breaking out 66.7% 16.7% 16.7%
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Table 4 Particle distribution of dust from RH condenser

Particle size (u) Weight (%)
10 ~ 20 24.2
8 ~ 10 3.2
6~ 8 3.9
4 ~ 6 9.3
2~ 4 17.3
1~ 2 . 20.1
~ 1 ; 22.0 B
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Table 5 Quality for supply water to RH condenser

| Maker’s requirement|

i water quality | Examples

pH | 65—9.0 6.6 — 8.9
Suspended fﬁg}e) F;r 50 max 700 5 ~ 570
Cl- (mg/0) ‘nor 150 max 200 19 ~ 160
%ﬁ;i%:{ig:fﬁng/e) _nor 150 max 200 34 ~ 115
Ei‘fy“‘ic Cg;g%g') " nor 800 max 1000 393 ~1, 980

RHz2 ¥ 7 ¥y —~OIKEIKX A - — X 0 EBEKE
PIRENTWES, SSike dnl, hoOBEEEFCOW
TRIFKTHEALTWIBELHVBEL L TELTEHL
BETI Ve TERKERMBKETSE, FKTHIKE
PREREKD—ERE In B 7edd, —IRICEFERIELS R b0
ESRCRHz v 7 ¥~k ED » — 7 —EHENKE -
KEGE R T

RHa2 7oy~ fBINIKBIZ2 v F 4 —0H
PWELBRDOLILKDBND, THEI X —BLOT ~ X
2~ DEFHEEY So (kg/h), HEDOx v ALY~ i
(kcal/kg), =¥ 7 vy ~DOADRE t1(°C) HORE 2
COETNE2 Y F v ~BHAEW IZ

_ S, (ds—t3)
W=1000 Gty O/

&ZEZ)O
HETHICIIBETRCST A D —7 4 v VRECEE

THER % EBETH DD BEKEBEL R oLTH
bo ZDESEEBITIILEEKNLERID, Z2hb
FMREOMN X R P 2 E&teBik A%, & L TR0
m3/h, X+ FEEBITEERD 0.1 BEETHD. K
IKEIF30~50mg/e L RH 2 v 7 v~ L b 4 BB kA
BERINB,

2. 3 JKAMIB%fE

HETHOKLEREE W-Th, RHZvF vy —%
HKZBRNT, —ROFEEBKAE & TS & DO Tidin
o

T » THREOMESG Ik & CEESHIKABEREC oW
TDHEZHIX, SFMOBRKLABECHBDO LD TH B,

2. 3. 1 EHESHKLEBEE

B EER SN HESFERETIX, 1TITRSEESH
REMESHR LIIDEINT WD, EELHITR L MES
HREEMRALTWDHEE, 27~ VESIEA], B5ARI%ED
ERPHEEROB U WEESHHIR koS S#90% D
EEABEIND L Wb TWD) KRAL, EREIK
BC7 » 7" 35, MEBEAHRCERDOEAIMBEL kT
S IREVEBEC L D EARK ST 58EE L5 5,

DX D CEESHEIR & OB I N RIS AR AT
RSB EEERRAK R v 7, BEEARM, VA F7 4 vx—
FTHEBRINTWS, REDHEKHR TIIEJNEIN
BEINREND, R X TOEBOLD, BERESY AL
L, MESFRREREZOLE RS DL FRURER L DIAHT
HTELEBELZDBND,

Bz TBAETMIB RN TBmINS =~V LY
b, TrLAr ~ VR XU RHBE Y R BB O SHID
&5 R40A L T oRIWEER, BaAsrboiE- sk b8
ERLLND R EORABNLEEHEOEERLZDRICD
HIRTIE A LT WBER EDD Do

YA4AR7 42—

HESHREZ DB L 2BE, SHEOLEFRIC LYK
KEDOXX T RAREYAEN, WBRKFDSS & EHE
ENDLDTEBRKFDOS SEBENRT » 7" T5. SSOLH
BEBKEMOWHR L /o VB REIRD LMD TE
D7 S SEHRETHULEN S Do BERICY A F7 4 v
Z—HRELRWEE OB L EBRKF DS S DR
BRERTo

FO6RL VBHBE 3L GERT 2EE, BEAkF
SSiz23mg/e 7Y, MESHRONKEE L CILIERC
BWbDEABMN, A4 V74 vE—~DOREIC LD IERIK
DS SHOIME/LLIFIET 5o ENTX B,

BORCHEEMEBELANR YA P74 VA - LTHAX
NEEEYV A7 2 V7 4 VR~ OEEEREY T,

Bl ERA e & MBI OGEMEC L D ERKE HHIL
BETH b BHBIOBEE R FH L EE, TEEKE
DFI0.18 B DEFIBEMN b DD, WHIKDOFEEFED SN
B, BIEERINTWBHIER D7) ORI B\ Tk
BRBOBHER Y &L > TWABENMEEAETH D, &
DBE, BWEEL U CREKAFER SN, BoriEesr LTr
ZYEOT7 Vv~ FEIBSHEENMEAIND, COX I
KEBEE UBBEROBHE R AT, ZKRHBE
Wi ed, BRKEIEEAEETHIENTE, s

32 M 7Y ¥y —EH

Vol. 28 No. 1 (1984/2)

¥



w% -
Note.

Dust concentration :0.1 mg/Nnm?
SS from make up water: 5 mg/?

Suspended solid in circulation water (mg/])

0 l | ] ] 1l
1 2 3 4 5

Concentration ratio

B6E RHELEERAKFOS SOHEE

Fig. 6 SS in circulation water vs. concentration ratio
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Table 6 Operating data of side filter

‘ 1 2 3
Influent}EffluenﬂInf [uentEffluent|InfluentEffluent

pH 6.8 | 6.9 | 6.7 | 69| 68 | 6.9
&“”“wégﬁ) 4 0.4 | 3 0.2 | 4 0.2
T.Fe (mg/¢)| 0.83| 0.67| 0.80| 0.65| 0.73| 0.60
Efgf“ic giggﬁiﬂg' 282 | 283 | 279 | 277 | 284 | 279
(Quantity of holding SS) 460 g/m?2 cycle
(Flow rate) 6.8m/h
(Back washing cycle) 20h

(Feed rate of corrosion

20~30 mg/¢ each
and scale inhibitor)
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Table 7 Quality of pure water for cooling of electro
magnetic stirrer

pH 6.9
Turbidity (units) 0.3
Electric conductivity — (#S/cm 25°C) 7.9
M Alkalinity (as CaCO3, mg/e) 5.0
Total hardness  (as CaCOs, mg/¢) <0.28
Ca hardness (as CaCOs, mg/€) <0.25
CODwn (mg/8) 0. 28
ce- mg/0) | =40
S0%- (mg/0) <30
SiO; (mg/8) 0.05
Mn (mg/0) <0.02
T-Fe (mg/0) 0.12
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Table 8 Operating data for sedimentation basin with inclined
tube

1 2 3 4

In- Ef- [In- Ef- |In- Ef- [In- Ef-
fluent |fluentfluent fluent!fluent fluent!fluent | fluent]

pH 7.8! 7.8| 7.9| 7.8 7.9| 7.9| 7.9| 7.7

Suspended
solid (mg/¢)

g::'(::f(mg/g)<l <1 <1[<11<1|<11<1(|<1

83.7|37.3/64 |30.5;38 9.5/69.429.2

Water quantity|

(m3/h) 2,350
Up flow rate

(m/h) 12.2
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Table 9 Operating data for Super Filter

X . | C/C Roll mill
Wire mill l (Special steel)
Water Quantity (m3/h) 2,315 ‘ 1, 955
- |
> § S:Ispended SOlld(mg/é) 1333 30~162
= | = exane extract 1 16. 2
ERE (mg/€) __<
w | 8 | Suspended solid
. e/ | <2 | 0.8~3
bl exane extract 1 1
= . (ng/8) | < ] : <
Flow rate (m/h) 30.5 34,7
Back washing cycle (h) 22 19. 2
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Fig. 7 Brief flow chart for temperature control of cooling water
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Table 10 Study for saving energy of cooling tower
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Table 11 Operating date for filter press

Kind of slurry C/C, Roll mill

Filtering pressure (kg/cm2g) 4
Filtering time (min.) 40
Compressing pressure (kg/cm?2g) 7
Compressing time (min.) 15
Feed-solids concentration (w/v %) 12.4
Feed-oil concentration (mg/g) 1, 690
Cake-moisture content (wt%) 25.5
Cake-oil concentration (mg/g-solid) 15.5
Filtrate-solids concentration (mg/¢) 2

et bl | Ot | Shal | St povs
JAN. 2.7 6P+OFF 129 | 129666
FEB. | 33 | 6P+OFF | 129 0.194
‘MAR. 5.0 6P-+ OFF 12.9 0.194
APR. 1.1 | 6P+OFF | 12,9 0.194
Eﬁx{ 7@3 IAFF%Piii%ﬁ 25§$£1
JUN. 19.7 6P-+6P 25.8 0. 387
JUL. |  23.8 sP+6P | 46.2 i&z&&
AUG. | 241 | 4P+6P 62 | 0604
SEP. 222 | 4P+6P | 462 | 0.604
OCT. | 150 | 6P+6P 25.8 0.387
NOV. [ 9.8 | 6P+OFF | 129 | o019
DEC. | 5.3 16moﬁff 12.9 0.194
Average 24.5 » 0. 37_*
Specification for cooling tower.
Circulation Quantity 1,630 m3/h

Inlet temperature 43°C
Outlet temperature 33°C
Fan motor 37 kW X 4/6 pole X 2 cell

Operating pattern and shaft power (kW)

4P+4P 66.2
4P+-6P 46.2
6P+6P 25.8
6P +OFF 12.9
OFF +OFF 0
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B0 X D KB A KB R - T b BHAERAINT
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@) Ny FEHEROEEBNTE
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