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Scrap Preheater Exhaust Control System
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Kazushige Hinokiyama

Scrap preheating is highly contributive to energy saving. However, the exhaust gas of electric
furnace which is utilized for scrap preheating brings the air pollution of white smoke and

foul odor.

Absorption or scrubbing can be used as an odor abatement device, when odorous

molecules and gases are soluble or emulsifiable in a liquid or react chemically in solution.
This paper describes our newly developed anti-pollution system for scrap preheating.

ERPEMC R WCFDEEF R EFBLTRAZ 7 v 7%
FETHE LI LD, KEREZNVE-BZENBEN, K
HREE BB X5 RBRY Fh. ZOZRAERIE
Y RT7 LOBREBNT B,
¥ Z D =

B, SRR HAEcxvE -~ DESIHEE LW
bORBHBe A7 7y TEFEETIEIFEMCINT
b, EREADREETHIEROPGEF R EFELIERZ T v
TFREBOFERENK I, BIREEI LoD D, X
77y TTEGRIE S ORFIEEIN, FOMREE
ERECTFRTH S LB L2, B OB RO
Tk b FESREYED & LT E40~70 KWh/ton DE S
EBAT I X OV pE2ETE © 50~70 kWh/ton, 4%C 90~
140 kWh/ton o filf 2 MM TWwW5b, LLaEnb 275
v TR TER, RECHBLTNS &, M, Tiaikk
V7" Ry 7ERIBINWRETHIBELBERC LA
RNENMEE Y, Thabfib L FEEBORENS BX
[RICREI R TCEZANVE (LD I ENEENTH
bo bNOILZ ORIEEMRICEY A, F3F/NEF X b
77 Y P X AERT, ERENSOHEE 100 % T8E
BANRLT, BABEEz v ¥~ REFEETCEI =K
INEFFIEY X7 2 & BIFE LU A-DTHBETH & LI, AV
R 7 K DEBEB~DBERAIZ BN T 5,

BRRFOFFAKHCHHEIN, X757y 7FEEELE
FEAMEYREXEEZ LR D, —F, FEINAER
779 TIEEFEANTEA, 2BEABLIOIEA, IRk
EASNTERET D, BIUFHETV ADRENSZ - v %282
Bicizdoe A7 7 v 77EBABOREBRRBIC BT 5 EWHERA
BE, 279y 7% BETH BEoAKEAC LS BEE
T, BEEROBWBMBEECHKE LT Hir R EEN 400
~1200°C DHEATAEKEETHZ L2bhb,
1.2 R95 v 7FREE

FEGEHR, A7y PTFREERBLIOCEHR X7 » T
HRin EZBOFELFRANHRINTE Y, TOhBER
iR T

Scrap

Bag
preheater

house

by
<
=)

Electric
furnace

Adjuster

Combustion
tower

BIR 2779 7 PHREE UL BSIFRMS 27 L

Fig. 1 Scrap preheating in the electric furnace steel making

system

1. BRERM OBREZRIT 9 T
oid -]
1.1 R935 97 FREEB UILERIFER
FOot Xz
AT Ty TFEERALICESIFRSE > 2
Al - e S
BKEANDR 77 9 7OFAEL /Ny FIT
3EfThI, ZZTHhEBEIND, SRk
FHAVKRIRERE Y v SE A UTEA I NS
KLY, BEENTEERRMTHSHCO
H AR ENRETRBEIND & &b, X
RERNBREIND. BEVR Xk LE BE
80°CTFE#AT » FEAD, N7y FAD
A7 Ty 7R00°CETTFE TS, X277

12001

1 000

C

800

600¢

Gas temperature

400

200

N
—
=

Second charge

1

Additional
melting

Initial melting Readditional

melting

First charge
Last charge
Offtake

o TEFRT B LICE DBELAEL R b, 0

FER L OBRL M5 200° CHRE O THBE L
HeH RNEANTANT A TREINE N, HEE

F2E BRUFBEY AEE

Fig. 2 Exhaust gas temperature of electric furnace

Time

Vol. 30 No. 1 (1986/6)

Mo 7 v F T R : 1



R K E B AT z&ﬁ%gc %mco$%ﬁ§&¢Wo@%§ﬁw&m
. . = DLENTE, | Hif
FRYFHR | iRk v AZENE | o MIRLE | o vy 15 _ S mm
D URERTRFER | T | BRES _9__*9‘ 7| TR - AR
b, 227 v 7RIFRA L FAANEAA 3 iy
PRSI | rVU—y vyt et o P AREEAME| o TR Lt
FL, EZhps, 5 HEDE | c A7 Fy HEBRHITIRA! IR ZN,
ﬁ@%j\/\e]b\? }”K: ’ﬂﬁf{l/ 700/\:/ %7\’7\'9\7&(/\0
BLBZONB. 20 | . me FV¥7 smsim o FEEE S L] o g
B, BB ok, |y %?C 0°C| zra o§§§=gm
s 21T, @EK% TE, Eﬁﬁ‘j(
FRAZ797 XY | ppmn | o BB H ’ ’ TFEGIRPARZ &
SHdWHEh, Th#2 — 2D SH TB. SH o o MEEBRAK
SEREEE 7 ~ FoUEE| | o MEEES | 4 PN N Ry o i ABENE 20,
U, BEFEAROSR | /N AL A N S BT St O
ERIERT 2, ENDIEN,
A2y b | o enBEosy | o FReE | «mmEa~ a _
FRAK | v FESEFEART, TOY ~ | DBRARE ¥, FECHETBR 27y 7OBEIINTERTLO
BBRAry teE0x | CREY | g T
FHAL, IBORy | e 273y yill bodd, FIABTTFESTHELBRELTRT ISRiIT
CNABIT L, T-F | TONAY | e rv—v BOTFHTTHED F FESFABEAINDIEH HNER
EWELIETS, | FUv2 | WECE  Thbo
By P REOE | WrOn | &
ERETEGFAEA | W o IS @ o A #
¥ oNATy R ValyF— | HEEEMORY 3T, WY BEmEO
]\ @&fé ° y T Ltz ’f‘d‘%ﬁﬁ\'gp\o
an VDT
o ByFHE | 1R A HEEREGREL 7 VALELDT,
0> WL, BRI EUT T 2AF v 7 BN,
B A Wi« ARBNIE | o BBRAL | o BEIFA KT A% JER s SN TROBI VB, L, »
9 PAR | DUKTEESA AR | —24 DIARE DI
Ty bERT, 7-F | cR77y oy E—R—Tuy y| QEEORAEOTY VVET, M
BEOEREF 7 b2l | To v oM Yo
BLAZZy 72T | FIv7 | vy - A -
T3, BRAELCTY | K& HEICE ~NE- SRR D P
BYHTE, Nyl | o HEL = [ EElE
ARETEDHIV N7 | o AEEH | c 27754+
ifﬁgmégﬁﬁf 4 VOB 1.3 2959 TFRYR
P HE TR sy P01 BOBAIE, 77 ONMREDH
° RoBo7y P HEEEY BETL0°CREBRATHD, B

WEhE AT 008, BEBFRORM L L LB,
FPEEEBIE N7 AT ROPEICERBEIND, BFBELILHS
SRIOVCEER LT I 0END B2, BHE100~250mmAqg
L7, BEREBAREMIZKBORNESE, REABD
B sz —RE—7 » YRR THLENRS Y, 1FEh
SOWFH P In X 5 BERBES b - BRSO RE
RAETH B,

iz, FRFRNCEIAT 9 oSl Ly 1 BX, 2B

HEEMERDREII e SR 2BRCTHZ L IC L
D, 1TREOFE A7y FAET0°CREXTCRIFDZ & 28
TE, RELBENFEEMOERIRIAREL LY, E1E
WO, BEEERE, BB ~-F-ABRBB L0y —R

VIMEE L EARRNCERTE, 2o, 1
TEDI0~0BREEEMTE2Y v FHTHI E LB,
BlEAaFEDBERDEICRD,

HYDDF % —

. o D - _
RBIVBBERAND D, ZNHOEBERERT e | T 2o,
7= ] 7 v o~ ’ B W r 5 BHRBAOMER  kWh/ton 40 70
(B Max o EIERE NG | o TEMERE R b F B, BR BRARER X
B0°CI BOOCC lomftmmiod | b EBnmn Ry BRRIERC & S 30 50
_______ o DTFENR P kWh/ton
FEAT v 1 o MR | DI,
A o HEH A EEEASE F v —VHIEIM & o?éva:l{@%iﬁ;] 2 20
< HIHT 2 YK ?
EHRREN, & 2t KWh/ton | 90 ’ 140
! 7 7 v F o~ Vol. 30 No. 1 (1986/6)



8B 1R AR OERESEES

Table 1 Organic contents of the scrap preheater exhaust gas (ppm)
Sampling Ethyl n-Butyl m-, p- Isoamyl | Monochloro-
point No. Propane | Acetone acetate Benzene MIBK Toluene alcohol Xylene alcohol benzene
5 1 >50 <0.5 10~50 >50 10~50 10~50 <0.5 10~50 10<50 <0.5
__g T'g 2 >50 <0.5 10~50 >50 10~50 10~50 <0.5 |5 0~10.0/ 2.0~4.9 <0.5

3
A 3 >50 10~50 10~50 >50 5.0~10.0, 10~50 <0.5 .| 5.0~10.0; 5.0~10. 0, 2.0~4.9
1 5. 0~10. 0| 2.0~4.90.5~2.0|2.0~49|20~49|20~49]|20~49]50~10.0 5 0~10.0 5 0~10.0
- . )
C%) 2 2.0~4.9 1 2.0~4.9 <0.5 | 0.5~2.0[0.5~20|2.0~4.9|0.5~2.0|0.5~2.00.5~2.0 0.5~2.0
3 >50 0.5~2.0 <0.5 [50~10.0 0.5~2.0(2.0~4.9 <0.5 [20~4.9(0.5~20 <0.5
#F 3 X =RHBEESERIC K2 EREERES
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Table 2 Contents of the scrap preheater exhaust gas

Table 3 Sensory ‘evaluation-of the preheater exhaust odor
" intensity with 3 sample bags comparison method

Measurement Item 1 2 3 Odor intensity (Dilution factor)
Gas temperature °C* 225~305|147~190{293~303 Ne- Bag house inlet Bag house outlet
Styrene 50 40 50 1 17 400 9770
5 Acetaldehyde 75 10 50 2 55 000 30 900
g B Acrolein 30 10 50 3 5500 4170
& 8
23‘ Carbon tetrachloride — — — 4 17 400 13 200
§ Chlorine 5 2 0 5 — 93 000
i:: " Hydrogen chloride 0 2 2 6 — 950 000
; SD Vinyl chloride 1 0 2 7 — 398 000
E% Sulfer dioxide _}(i = — 8 — 71 000
Nitrogen dioxide 15 — — 9 5 500 3090
Formaldehyde 0.5 — — 10 7 240 4170
*Sampling point : preheater outlet 11 13 200 7 240
12 22900 17 400
1.4 R95 v FFEEEF ROMER
277y PFRHEH RSN R CHREES NTHE & pl T 29

n, TOREXE< BET5R, BETICEBELL
Ho TOHRARITIESBEHFO TR, BRESE LOA A
NMIRPREBEENTEYD, FOFFHHTIVEELRR
RSIBERE T o BEV ARS ik HALKSE, HEEARED
BRMEH R, 7yE=T7hEOBEEMEIX, 257vy, Tk
FTAFe FRIOEETR, RyEy, Py ED
FEBRABLOFANVIA T EMBRBENTNS, 20
WEPLBE1RBLIOCBE2RCRT, ELbRAFvy, 7
t FTT R PR X OEER S ORBE LS BRESMN
M) EBETRHEIN TN D, $27 Yy, ey
I EOFBRBROBELE V. B ED X5 Koo IT0Es
BREERTED2 L5 75, ZEHERESBEET
IAPBAITIHXEIRDOL HiTihb, RREAEDERNY /2
TA AN A OHIESEE 4 RICRT,

2. RU5y TFEEEHNE

2.1 RU5 9 7FHBHRANE IO LR

Per AMBERMBOBHE” v — 2 B IRICR T, TR

AXBFABC LD BGEHEN, " Fevtovebzry

Fravty Vet B,
Nbo

N FrwvAdy v et NaOH # » 7 Ik v NaOH 7ifit
BMENZ I CRHBRILKKHEEM T2, vt vt v
v DIEBRNIZINERE Lo X 0 oS0 BRx 084
Bo MEZKIEBHRA LB 7 v —~ KA~ & UiAte,
ANAFRYE o Yo NDFEHKIZTVZIr Yty ¥ edD
TBRKD—ERL > T\ BD BIFEOTERKIIA A VR %
<~k D ELRBAER SN A AV 2y 7 ICETFE T B,
BREA~OBHRKIZAL FrY A4 v ¥ 5 OFEEKDO—ET
bb. BRABOEBRAKOVEALRNI~NT v —$5, FEgk
H AVEEEMENE N O TR OB 75 i BE
EThbo
2.2 BERHHOWI

AT T o TFEEET A RO RIS, EBRDOLEY
BdTEHL, FNbEKEEINOH oSk EHXK
DEEDThbH, RODLILTBORAD 5 b, KEME

FAANIALT RENBHEX

Vol. 80 No. 1 (1986/6)

R 7w Vo — i 3



Air t—

Exhaust

—

Stack

1

Electro

— lmiwa@
PAC]

< NaOH ]

{x

Hydro
washer

Tank ’J

L

—{1+ -
— 3 [
0il tank (% ﬂgi'ié : R éijcx)ﬁiéo 2]
== PAC tank  NaOH tank Polymer

P \-/J = tank

— E_] Water treatment  'reatment =1 Blow

asin basin Dil basin

<Blow }—

FBIW 277y 7 FHRYT ANHEE T v~
Fig. 3 Standard flow of the scrap preheater exhaust gas control
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lable 4 Oil mist control of the scrap preheater exhaust gas

No. Oil mist bag house Oil mist bag house
inlet g/Nm3 outlet g/Nm3
1 — 0.014 8
2 — 0.0126
3 — 0. 0500
4 0. 324 0. 0500
5 0. 401 0.0310
6 0. 257 0.0190
7 0.173 0.0210
8 0. 370 0.0370 -
9 0. 328 0. 0400
10 0. 279 0.0360
11 0. 506 0. 076 0
12 0. 285 0.026 0
13 — 0.0214
14 — 0.0167
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Photo.l. Scrap preheater exhaust control system
at Godo Steel, Ltd. (Osaka Works)
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Table 5 Reaction of odor compounds with water and sodium
hydroxide solution

Odor compound water NaOH solution
Hydrogen chloride soluble HCl+NaOH—NaCl+H,0
Hydrogen fluoride 7 HF +NaOH—>NaF+H20
Sulfur dioxide Y SO2+2NaOH—Na2 SO 3-+-HO
Nitrogen dioxide 7 NO2+2N a—qgaNO2 +NaNO;
Propane insoluble _

Acetone soluble E—

Ethyl acetate v _

Benzene insoluble e

MIBK soluble —_—

Toluene insoluble —_—

n-Butyl alcohol soluble —_—

m-, p- Xylene insoluble —_—

Isoamy! alcohol soluble —_—
Monochlorobenzene insoluble e
Formaldehyde soluble —_

Methyl mercaptan 2 CH,SH+N agEIHa SNa--Hs0
Hydrogen sulfide 7 H2S+2NaOH—->Nas S+ HoO
Phosgene Y COClz +_Z>§§g§ +C02+Hs0
Chiorine v | R N0+ 0
Styrene » N

Ethyl alcohol v _

Aaniline 7 —_—

Hydrogen cyanide 7 HCN+NaOH—NaCN + H0
Isopropyl alcohol 7 —_—

Carbon disulfide insoluble —

Carbon tetrachloride 7 —_

Methyl bromide 7 —_

Bromine soluble —

Acetaldehyde 7 —

Acrolein 7 —
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ble 6 Evaluation of oil mist removal efficiency Table 7 Sensory evaluation of the odor intensity removal
— efficiency using 3 sample bags comparison method
Oil mist content g/Nm3 Removal in odor control system
Date Tnlet Outlet effig/iency Odor intensity Washing
0 (Dilution factor) Removal water
Date efficiency blow down
0.0007 trace — Inlet Qutlet % m?/h
1984. 4.28
429 0.0013 7 - 1984, 4.28 1740 230 86. 8 1.4
0. 003 4 P _ 1740 230 86. 8 7
1985, 5. 7 0.0015 ” . 1984. 4.29 1740 170 90. 2 7
1320 170 87.1 7
1985. 5. 12 trace 7 —
1985. 5. 7 1320 230 82.6 2
1985. 5. 14 0.0016 I - 2290 310 86.5 V
0.0214 0.0003 98. 6 1740 230 86.8 ’
1985 119\ s 0.0003 % 2 1985. 5.12 1320 170 | 871 ’
2290 310 86.5 7
0.0102 0.000 3 97.1
1985. 9. 4 1985. 5.13 1320 170 87.1 7
0.009 1 0.0001 98.9 1740 230 5.8 4
0.096 5 0. 006 8 93.0 1740 170 90.2 4
1985. 12. 26
0. 0459 0. 0035 92. 4 1985. 5.14 1740 170 90.2 7
1740 230 86. 8 7
2290 230 90.0 4
2.3 IEiEpAe 3090 230 92.6 Vs
REMILI984E 8 A L v BB L, ERICEIRT TH B M 1985. 5.28 1740 230 86.8 ”
DOHBEIX DX DED THh 5o 2290 310 86.5 ”
) AANIRTREHR - 1985. 5.29 2290 310 | 865 ’
FANVI R F@%f‘ﬁﬁﬁ%%!;%ktm?o xnb, AO 2290 310 86.5 »
ANV 32 1F130.0126~0.000g/Nm3 > Zg L, HOBEE 7 19 70
- 1985. 7.1 9 980 90.0 0.7
#rEE 0.02g/Nm? L Tx+oc Tll-» T b BEIRSE
. % Y T 30900 2290 92.6 2
Y N
Rx o 4170 550 86.8 v
) %iﬁ% . B 13200 | 1320 90.0 7
ZREA BRI L S AMEYE IRCRT. D . 2
> ~ =) . . . %
8549 A1 BOF —~ ZIkF A vy +FEh, 1985410/ 23 198. 8.1 17438 ) jig 23 f) ’

s N Py - A 7
DT — ZIXEEFT AERTHAOBETH D, ADBRERE 13200 1320 9.0 ,
LT3 0ERERIT W URERHO Hig2 2l L T 13200 1740 8. 8 .
° . _ ~ 9770 1320 86.5 »
3 ARHEMASHIERELEPT AR P— 5500 o0 - "
3.1 BRIEEEE ST ‘ )

R 4170 980 76.5 Vs
7240 1320 81.8 7
4170 720 82.7 ”
3090 720 76.7 7
1985. 12. 26 4 200 720 82. 8 0.7
5500 720 86.9 V3
9 800 1300 86.9 7
B 8 K AN VIEEMEE
Table 8 Evaluation of oil mist removal efficiency
Oil mist content g/Nm3 Removal
Date efficiency
Inlet Outlet %
1985. 8.30 0.014 8 0.0045 69. 6
E 3 AR A AR 1985. 8. 31 0.0126 0.004 6 63.5

. h

hoto.3 Scrap preheater exhaust control system at Godo 1985. 9. 1 0.050 0 0. 003 4 03. 2

Steel, Ltd. (Himeji Works)
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Table 9

BEMRE (SRIBERRER)
Sensory evaluation of the odor intensity removal

efficiency using 3 sample bags comparison method
in odor control system

Washing

Odor intensity R |
(Dilution factor) emova water
Date efficiency blow down
Inlet | Outlet % L
1985. 10. 23 2 300 l 420 81.7 1
4 200 ‘ 550 86.9 1

AREIVTERET By < WERE T, 205z
BEICRT.

3.3.2 ElEEHE
N T R & 1300 Nm3/min
ALTRABE 150°C T

(H50 0.03 kg/kg-gas)

Bk e —& 2ms3/h
A4 A4 r 3z rgE 0.05g/Nm?
e v 0.02 »
Bl R &h=R 85% L)

3.3.3 EEMERE
AERMEIZ19854E12A X b BEIIC A D 198648 2 A & D &R
BihTh b, FOREBEEREIEZOEORAD - TnD,
1) A A3 R FEREHR

ALV IR OEREREEFBIORICRT BhLDAA IV
I A FOAOBEEL0 0058 ~0.0270g/Nm3 & ZE) LT
Kb, HOBEEZ0.02g/Nmd 2% TEhboTnd. H
L BRENAWREB L - TWWb,

2) BiEdERE

EHERRC L5 EFEEOHIEHELZBERICKT. A
O ESHEE313 000~30 000 & KIBIZEBI L T\ 5285, T
Fr32285% &\~ 5 Bl BRI EOER AN THE D, A

FBI0R A3 R MgREMERE

Table 10 Evaluation of oil mist removal efficiency

Oil mist content g/Nm3 Removal
Date efficiency
Inlet Outlet %
1986. 2.14 0.0101 0. 005 6 44.6
0.0058 0.0050 13.8
- 1986. 2.21 0.0270 0.0030 88.9
0.0200 0.0010 95.0

/BN R BREME (3 AHERESHE)

Table 11 Sensory evaluation of the odor intensity removal
efficiency using 3 sample bags comparison method
in odor control system

Odor intensity Washing
(Dilution factor) quoval water
Date efficiency blow down

Inlet Outlet % m3/h
1986. 2.14 13000 2300 82.3 0.7

17 000 2300 86.5 7
1986. 2.21 30000 1700 94. 3 7

23 000 1700 92.6 7

A A D RSB DAL T B U T X D BEZHEE Dt
HLTERTE B,

v U

Lk, BSEHACKSTHR 72T 9y 7TTFED A o F &
FEIT & b I o THLET D RN EBNBRFEDO RS
WTHANTzo ZOPET AMBRBOBFL LD X275 v 7
FTHBE LOMBEYIZITHHETCEL LI k-0, S8
X HIEMEOMBEEORFITE D iz,
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