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ABSTRACT

The main purpose of the present study is to reduce quality vadalion of won cxide for soft ferrite produced at hydrochloric
acid facility (HAF) in a cold rolled mill factory. We investgated the factor of iron oxide quality variation, the operating
condition of hydrochloric acid facility and the iron oxide quality with the produchan lot. Based on this information, we liad
developed proper warking plan for the diminution of iron oxide quality varation To reduce iron oxjde quality variation, the
first priority is to control the pickling stecls, which seriously affect iron oxide quality variation, and then to separate generated
waste acid. Theretore, it was possible fo reduce iron oxide quality variation with the proper operation of various kinds of waste
acid tanks. We could produce iron oxide powder below 20 ppm SiO, conlent variation by operation after separation waste acid
generated ai TCM line.
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Table 1. Domestic iron oxide maker and status of production
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Table 2. HAT and iren ogide production of POSCO
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Table 3. Chemical composition of fresh acid and regenerated
acid (umil : ppm)

Composition TFe | Mn | Ca | Na Al Si
A 0,70 {0.058( 885 | 5.56 | 5.89 | 4.20

Fresh acid B 0,60 10045 900 | 542 | 528 | 540
resh acit | = | 059 |0.042|1020 | 562 | 597 | 570
D 055 (0.0530| 950 | 530 | 5.80 | 5.20

A 14075 | 098 | 954 | 588 | 5.54 | 472
Regenerated | B | 408 096 | 967 | 532 | 570 | 420
acid C 14093 | 097 | 943 | 5.60 | 530 | 4.50
D | 4095 | 0.97 (1040 | 4.38 | 840 | 4.91

Table 4. Chemical composition of various water  {unit : ppm)

Composition | T.Fe [ Mn | Ca | Na | Al Si

A 0091 Tr. [ 195 [ 1551 017 | 3%

Dei B |0092] Tr 128 | Le6 | 0L18 | 3.90

SWAET | o o093, Tr | 532 | 167 | 021 | 412

D 00931 Tr. [ 430 | 1.53 | 022 | 3.80

A 021 Tr. | 445 | 6.89] 028 | 345

Stagpant | B |0.22 | Tr. | 440 ) 6231 029 | 543

water C |12 Tr. | 870 | 650) 031 | 555

D | 011 Tr. | 861 [ 623 | 033 | 5.60

A | 247 | 076 | 648 | 301 140 | 3.31

Rinsing B | 245 | 0.72 | 1.30 | 214 | 1.20 | 3.54

water C | 245  0.73 | 653 ) 3.001] 142 | 3.11

D252 0761148 | 290 136 | 3.11

A | 025 | Tr. | 654 | 1906 | 045 | 7.87

Croling B0 Tr 623 11920 045 | 7.24

water C | 029 | T 611 | 1940 | 045 | 7.30
p | 027 | T | 662 |1860] 045 | 753 |

dem Cold Mill) line <14 #9548 ~71Q & 243 3
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Table 5. Chemcal composition of pickling intubjtor ~ (unit : ppm)

Composition | TFe | Mn | Ca | Na | Al | Si
A | 060 [0.087]21.807.33%10° | Tr | 3.60
B | 0.61 |0.088|21.60|7.19x10°) Tr | 3.66
C | 044 1003512861 578 10°F ] Tr. | 404
Pickling | D | 0.43 |0.035|2845(593x10°| Tr | 401
inhibitor | E | 0.64 | 0.085 | 24.20 | 721x10°| Tr. | 3.55
F | 062 |0087]23.11]730x10°| Tr. | 3.69
G| 047 | 00422030 [500%10° | Tr. | 4.12
H | 055 |0.045] 2020 | 521 10° | Tr. | 4.05

Table 6. Chemical compositon of POL and TCM oxide scale
{unit : ppm)
Ca Na Al Si

Composition | T.Fe | Mn

A 14201 36 | 335 | D28 | 139 ) 482
POL B 14205 47 | 323 [ 025§ 1.24 | 84.0
C 14353, 8 | 311 | 027 | 239 | 6211
D 40501 75 | 412 ) 032 | 251 | 465
A 3934 20 | 350 | 027 | 138 | 231
TOM B |3825| 33 | 345 [ 028 | 1.37 | 224
C 3923 41 3.60 | 0.24 | 1.80 | 19.2
D 14115 35 365 ) 0.26 | 1,93 ) 237
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Table 7. Comparasion of operation condifion before and after operation stabilization

(a) Before operation stabilization

e A 2% 9 247 452 gABYe B ANE

1. Roaster temp (485'C) +10°C W] o]lZ contolsIL}, 743 [High: BS T, C1] -
S S BEEAAN FHE 2=AEH20~
30°C o)) &

2. Waste acid flowrate (2 64 m’/H) | Shot down ¥ A} £ A] control B¢+ High: P.S | ZokA

3. Fe cone. (Fe' 293.5 g/} B&o] gt ER & U2 9, |High PST, 5 3AET: 2PN
control © rough %. min,185~max. 220 g/ S1

4. Waste acid sp gr. (1.4~1.45) CRTal| 4] controihs W) Zgho] Bals &3 - HulRg 2 Ak
@ HAT A5 el

5 Filter (#1filter. 121/10 day) #1 filter 34727 BAFE A A(159) siggrARE TR (AAFr) =Fan
{(b) After operation stabilization

Ag g FAH gk FESAA #A A
Z2Ydz=A
1. Roaster temp {485°C) ok A =9 High: P.S.T,Cly -
2. Waste acid flowrate (2.64 mY/H) | ¢1594 =9 High: P.S | -~
3. Fe con. (Fe: 293.5 g/l) HEH A4 B2 57 High: PS. T, 524 =T: =

Sig

4, Waste acid sp. gr. (1.4~1.45) CRT =4 gko] B4z Aot < 01 F= 4+ AdRg ga
3. Filter (#Lfilter: 12710 day) dHmA F7) FF si gk AmHd -

Picking &
Olling Uns

Pigkling &
Tandem Gald mill

Was( Acd Tank

Filler END
Fig. 4. Sampling position in hydrochloric acid facility (HAF).
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Table 8. Composition of waste acid and iron oxide quality before operation of investment facility

(a) Waste acid

% 22 FHARFe0,, pom)R 83} B!
Step Ca | Al | Mn | 8 | Ca | Al Mn 8i0,
POL 9 | 94 | E | ¥F | =40 | =290 | 2170~2950 (=2450) | 130-235 (=180) | - Cz, Al, MoA B2 A&7
PL/TCM " ” ” " " ” 960~1400 {=1040) [ 54~130 (=80) I 4= gl
TC " ” 4 " " ” 1103~1811 (=1530) | 58~189 (=110) | - Si’d &2 5= filtering=]
F ” " # o ” # | =1600(+200) =100 (+40) gt AR ET 2.

(=10) | {£17)

J. of Korean Inst. of Resources Recycling Val, 7, No. 4, 1998




EelhEe) wH ZoEll 61

Table 8. Continued
{b) Iron oxide

cy EP Boo@m
e BET (m'/g) 4-6 10-13 Roasters] ®hem7l, = ¥l22w o453 o4
ysical . 55 =3 ArgaA 7E glod 27]2] roaster RES-
" Density | Bulk density =06 =03 el o s
Toperties A% Byl nlok Bl
props Tup domiy | oL Toe | A Mz Then wEd 2uw] net Btk
Chemical Basicity 3245 30~4.3
Properties | ¢ omponent Ca =37(=10]) | =46 (£10)
(Fe,0, Al =300 (-30) | =290 (£10)
ppm) Mn £1300 (2009 | 21500 (+200)
Si0, | =100 (£40) | =100 (+£30)

Table %. Composttion of waste acid and iron oxide quality after operation of investment facility

Waste acid (F) Iron oxide (EP) {/Fe;0y} i =
=P LA ,

Fe(g/l) Mn(/Fe,05) Si0,(/Fe,05) Si0, Mn

9/20, 14:30 250.38(4 48M) 470(0.1314) 14.0(0.0083) 0.0080 0.14 11:30 TCM-PCL
17:30 08.44(176M) |  183(0.1300) 4.80(0.0073) 0.0081 014
20:30 122.322.19M) | 219(0.1252) 6.00(0.0073) 0.0080 014
23:30 241.08(432M) | S58(0.1618) 15.4(0.0096) 0.0094 .16
921, 02:30 U6.16(4.41IM) | 762(0.2166) 19.0(0.0115) 00095 0.20
05:30 231.80(4.15M) | 660(0.1993) 16.0(0.0116) 00115 0.18
08:30 148.92(2.66M) 400{0.1883) 11.5(0.0115) 0.0119 0.19

11:30 191.48(3.42M) 525(0.1917) 13.0(0.0102) 0.0110 0.19 10:30 POL-TCM
14:30 24024(430M) | 743(0.2165) 17.0{0.0145) 0.0120 0.20
1730 136(432M) | 7340 2131) 15.0(0.0098) 00114 0.20
20:30 238.28(4.27M) 718(0.2106) 16.0(0.0100H 0.0120 0.20
2330 226.28(4.05M) | 581(01796) 12.0(0.0078) 0.0120 0.18

0122, 02:30 214.80(3.81M) | 483(0.1573) 12.0(0.0084) 0.0111 0.15 03:00 TCM-POL
05:30 216 82(3 88M) 430¢0.1388) 15 4{0D.0106) 0.0080 0.14
0930 208.26(3.73M) 380(0.1276) 10.0(0.0072) (.0075 0.13

* TCM-POL 42.8.4) 5k, TCM: ~12Hr,, TCM+POL: 12~15Hr., POL- 15Hr~
* POL-TCM 4~8 Al ZE, POL: ~13Hr , POLATCM: 13~19Hr., TCM: 20Hr~,

w TCM HASHA A4 dst8 2ol B8 §3% 2 U4

~ 5i0,: =80 ppm (10 ppm | ), ~Mn: =1400 ppm (£ 100 ppm)

¥ POLH| -6 A A4 el g BvE 8= B

- 810y =120 ppm (+30~40 ppm), —Mn: =1800~2000 ppm (+200~300 ppm)

HaEz] gha A Hfe] i E 2 Asae] 52
< vebd glelch @ AL POL line] 4%, Si0;
o] 2k 180 ppmA %, TCM line?] #-%= < 80 ppm HEE
vehlgl o, £33 die] sEE-E AZozA oF 110
ppmS &, filter®E A 0.2 A 2 100 ppm H =2 THASY
e}, ol# gt AR E BH S0, 4R 555 fileringo]| 2
8 AZENE FUAE T G AddE @ 4 etk
18 Ca, AL Mn 4552 2t B o) whef 28 g
VER T g)on @ 23 filerings! o3 A7EAS 7|
w4 gl AEo)Es 3lE o & 5t

At 22 B 59L dhgady) AdsA ) e
3 1A A s 278 WiEr) dhgaae] A

Z tzd $d8e #A2 AAAAE Fedhlr)e 4R
23Tt

Argl g 2] Si0, FEke- oF 100 ppm HEH o H, HAks
+30~40 ppm F=Z vehn gt SiogdReRs=
soft ferrite® A2}E =2 AFE 5o} A4k Lote] ol
A7} 24 eV 385 2 o it olsh2E A3
< #d3k Yol Mo, Si 52 B0E YT Hs B5 ol
vzt HAE A2 TCM linedl A HUEHE Habs 591 4
A5 #stegzot B2, Akl & POL)ALE} TCM H 4
e e A2 wagE 2 s £4-5 Table 940
veEhfgich TCM ¥ 4ko 2 28| POL H4koz A% 4
5, TCM#A) 4] Qe Abde] A 38 e AHe o 1242
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62 THRE ek 2T A R

A=A G on, TCM=} POLY] By o4t ofe] 13}E
o] AZEiz A{HE 12220l 15431 9], 2Elm o
g POL #abe] o)s] Atshde] Alzw7] Al#ele Al
1547t o] =R e e} EE POL 4t e. Z 58 TCMeH e
2 A#s A%, oL g)e] dald s Az2eE A7
2 ok 13A1F =7k, POLE TCM 3 H4k] g8 4t
HAE AFHe A2 o 1340704 194)7k7)R) 9 0,
5t TCM Bt 2jaa] dsladz Azds A
204 7F o] ZRE AT o HE 487 F4ke] ol w})
=T ) e B A i e R e | =
o A B, AAGess] Fdo] £ AFAS
Az 4 k. & TCM #Hile] 2)8] Ax¥ 418 F
Si0.3+wke- oF 80 ppm A%, A3 +10 ppm o] 318 ER
= utm POL #2te s A2y AakEd A$E SioFE
ok 120 ppm A%, A} +30~40 ppm B 2] B
& JEhgth olel e dals 2E] 2Bas shka Habrl
Ag TCM H4-2 B, & 2o s 4 £4
S FPAE = 0F B ool g a3kl F2 obg
A £E guE A I sl

4. 3 oiEs S

Akl el 242905 POL lineT TCM lines]A]
F5= W 1, A3, ] nhel A4E el
EANA T4, F T S 92 E galay] g9 44
A wEhe|E AlzdA 24 e AadwielA AA 29 g
AR sk glon, FeF 19 4hal 5 gl QPiks e A

Table 10. Iron oxide quality produced with TCM waste acid
(analyzed al SAM HWA)

Production | 5i0, Particle | Ignition i};ﬂz:;[ BF.T
lot (ppm) | swze(um) | loss(%) P (m/g)
A 70 0.82 (.208 0.62 3.74
B 70 0.83 0.201 061 340
C 70 0.82 0.237 061 346
D 80 0.80 0.233 0.63 3.01
E 80 0.81 215 0.61 2.73
F 80 0.80 0.204 059 3.06
G 80 .83 0.232 0.63 2.64
H 80 0.80 0.225 0.60 3.53
1 70 0.87 0.221 0.64 354
I 70 .87 0.213 060 3.38
K 70 0.87 0.238 0.63 347
L 50 0.80 0.235 0.65 3.38
M 0 0.893 0211 0.62 3.21
N 70 0.84 0.227 {1.64 3.63

Ave.  |[75(£10)|0.5~093| 025] 0.65 3.30
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3 A7 |2 ARty FUBE AT g
HHAANA FAR Aot NekE HpRd Fie
Table 100]] v}tk Table (o] vJeld wlel 7teo] soft
ferrite 8- 413 AL W1 2lof sl Fag A2
Si0; gk A4k Lote] wha} $aks) oF 10 ppm o312 7
8] d g AAE vehf 3 gle H3 2k 80 ppm A 2L
Gze 1 Jeh 3w Yk G soft ferite R 22X a7EE
EAEAE AD 165~0.85(g/cr’), L7 0.80~0.95(um), Ig.
loss 0.25(%). BET 3.0~53.0(m%g) 59 E4% 44 H.ate) 1}
g} Fd g 592 vehla 935 919 4 gich

FAAA 4D EHelA AL FAE v} dol A
#a] akabEe] Fd8el FgE ¢

al7le 72 dele] AR g AFe] FH
wet g gheo] ZEkAlr] Wiel dEE

AAF Faza =igo] FLF #4do] T4
el shedof glrt, gt o] i b A

e o] TdF Adg B, Agsks Ae

2 gajrt.

T2, Ao] F7} ook gheh s 2H| 34 9
oA Ade) FRE dvlste 71, TR =] o

Hael s 1A 3 Al @
Shpolymerizanon)s Z7A7A EEol=4 S0, n|PAE

AENY e 42 3 grle)r) |
A

7t AR E FRR A U filterdl] AAL
& Sl Si04)e Alelrl LS wEelth Ed Si;
filterd 8] o 2 A z}r} o) Fofxfok gk, LeHH]| 9 of
Axe FrEeE F4oE du o) Fydae] o
e]TEe] Fgo] th27] B Si0, A ¥l vigt FAAR
o] dqlo] B Art

353, F71EE gy 3o w2 7o gl

96 19RE] FMEE 2rgE Ayl e FfEde

FAWA bk B olha Ao nFEdE rFeEtA
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Aoz 7UEG F71 FE e catridgeFe]o]7)
o) A del gulels AAHEA E3 elHe S0, 3
AEL AAYL T 98 Aoz FgErt aaht precoa-
ting agent?] H-&-5 FALG Ha} A wjabale] HEog
24| precoating agent2 A48 FEEZHE]Q) §i 42,
ERle] 257 wEe] HA5 felr} ojRelH e} g}
Z710E Avly] S0 EEe oF 0% waA] FA 7
Z9 S0, fi[tef’ﬂ‘ﬂ 250 updt AdsE ek
Si0, TEZ 7lF&e = zEe] B9 Si0, 80 ppm o]&<] 2
tons ’ﬂ'ﬂ-’é—J Atz 7}5d He s g,

g 49 9724, $284 24
7% akea A BB, FAAY 29
3 0] me e FRUNE 2 4T a7 e

AR2E A%t
1. 49 EHHAE BT 4
Aml Hatel T4, = A A9 FEd T
) b abe] e, H73, E48e] e7Ev
2. oake] 2e, 2=y 4 A4 ebEe 2, Ade
2 5i0, ek <F 80 ppm, FA] £10 ppm o] &k 48}
2 Axd 5 9sid.
3. Z7P2E 2] o) vt dekEe] #4932
o ohel mew k] s s ﬂi

A A, HEAs)
7

HES

1. Korean Industrial Standard : “Ferric Oxide for Ferrite”
KS M 1315 (1982).
LI1S: "7 =T A LA EM AT K1462 (1973).
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