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CINY 7K a ®OE 5 ¥ # B EM ¥k | 1B E40
A F oy Y {Total)
(wt. %) (wt. %5) {wt. %) (keal/kg) (wt. %) (wt. %)
NK —A 99.5~99.9 0.01 0.01~ 0.5 |10,700~10,800 1.6 0.3
NK —B 38 ~ 48 22 ~ 23 30 ~ 39 2,900~ 4,400 5 ~ 10 0.6
IT—A 62 ~ 65 25 ~ 26 10 13 6,700~ 8,200
I T-B 46 ~ 62 26 ~ 29 28 33 4,200~ 6,000
AH 23 ~ 36 25 -~ 31 39 46 2,200~ 2,500
NM—A 19 ~ 34 19 ~ 21 47 60 1,800~ 2,300
KT 76 ~ 79 17 ~ 19 4 5 8,900~ 9,300
NM-—0 35 ~ 44 g8 ~ 12 48 53 3,400~ 6,300
NM—B 28 ~ 34 20 ~ 22 46 52 3,300~ 3,500
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—7%, #HEEO LEEr HoFEL AT v VR
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NK -4 NK-B | IT—-A |IT-B
Fe,0,(wt. %)| 58.8~70.8 83.9~-84.7 | 74.2~75.5| 73.3
Si0z (wt%) 7.8~12.7 1.2~ 1.3 | 5.1~54| 4.0
Al,03 (wt. %)| 3.4~ 4.6 0.36 1.3~ 1.4| 0.5
Ti0z (wt.%)| 1.0~ 2.6 | 0.14~0.22 |0.03~0.04| 0.06
MnO (wt. %) 0.26~0.32 | 0.60~0.61 0.34 1.6
MgO (wt.%)| 0.83~0.95 | 0.97~1.02 | 1.8~ 2.1| 1.1
Ca0 (wt.%)| 3.0~ 3.3 5.1~ 53 | 5.3~57| 8.3
NeoQ (wt. %) 0.19~0.48 | 0.45~0.58 | 1.9~ 2.7| 0.69
K:0 (wt.%)| 0.3¢~ 1.5 | 0.26~ 0.4 |0.48~0.63] 0.65
S {wt.9%)| 0.39~0.75 3.5~ 3.6 1.5 > 2.0
v (ppm)| 45,600~53,000 | 171~ 190 | 519~ 885 | 102
Ni (ppm) | 19,600~22,800 | 144~ 190
Cr (ppm)| 723~ 1,170| 285~ 389 [45.8~ 99| 0
Cu  (ppm)| 859~ 943|1,110~1,290
Zn  (ppm)| 1,230~ 2,7403,210~3,690 | > 2.000 | > 1.010
Ph (ppm) 0 1.0
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[EiHH -B

// t, ¢ 500C

B INK—LJ
10 15 20

e A AP OBRIBE Co, (%)

0.6 " o

BARBERY (—)

H8 MOIMERMAROUEIH XhDOMFERE
NSO 37.2 -3 ]




L - BOEKSE & Btid 77 AR OBRFRIBA & OBIfR
A9 IIRT, O S, HEHTAROERR
EAEVIEE, EREOmSVEIRINS A
bbb, £, RIORTHE, BERE, K7
B LUORBRBOEYMMED, SHM LT, SHGT
AhOBEZBESFHVIEE, HORWIMSHER
TELHIENDYP A, EHI, BIHFICETHR

2.000 T T

1,000

T

500

100

50

Bk E 7 (cSt)

10-’ -

10 15 20 25
Co, (%)

F9 {8 APOMFREICL 3 EMAL-BO
b )40k S |4

—~0.87F

Lossl —o e =
e
3 0.85}
it 110,800
/D/_O—_\:{ 10,600
1.8} - 10,400

110,200
110,000

fr3esag (keal/kg)

BERE (wt %)
o

5]

1.0F
{ 0.10F
& 0.05F
& of K %
10 15 20
Co, (%)

=10 ﬁﬁﬁz*@ﬂ#é?k;b@ﬂmst
EUMEOEIL

BEE A LR, AEBRRATR, EHS
AT D WVTIERL 3wt%, mlRlmTIcoWnT
391, 8wt% TH 0, FELE VO ICEE S
ZLEHINTWAI EBDHP-T,

4-% & &

WO PHEHZVWEHAT y VP blaEW
B - BT 5 12 b OB OB 7 R AT D
WTHRE Uz, 7Ot XADBEILHTZ-> T, H
5 EAEHEY O BRREDS LORERBSES TH
0, THANVF—aAMMERTH S T EFERHFIC
BERLZ, b ZEHRICLT, HOREEEIOR
HESEEOFHEREITY, ZORETIHHE,
HOEEHS LTS OENASTRETH A &%
FBETHEELI, BHAT Y VOHGHEE O
Wi kA BOR (B BEORIEAR, HmaEIEE
DB ITRT A REHEH 2 BT,

ZOFERICESVT, BEEO. 11n THRASLERE
BN 6 kg/hD Ry F A0 — ViRB B R EERE
EEBEL, BORRESRE LB EMES XT
EI DR & DBMRIC DN TRRET LTz, B g
EREAS500~600C DR B TIE, BEIENIEH
SEMEIMEL 2505, thE, MESOYIEE
W EERFEIEO b Er o, &
tz, 11~21vol % DEEFH THENL A A R DR
EEEARE, ZOREBERALER, BIREK

HEVIE EREE AME < BE S BUGHESE SN T,
SENK—AZRELTACEREFEHRLT, &
FEHS500~600C D&M THROM L 12HE, REE
EREED b b IXAERICHENM T 2 M 25960%
OB TENLC & 12, 7 v 7 AR5 ORI
$910%, BV ORFFRET AL BT,

Pl EoiER, BOBIEEIE500~550C, Eht
HACREREFRIARETH D EOERZ P
1o

5| FSCHR
1) AEILEERR . “EXFEED (FEH) O
I VBRI I3 5 AEMRBREE,
(19814 3 A)
2) WhpITEEE, BB L BABE, 46, (6), 490
(1979)

3) Ak &, PRERAE, HO B, NMHXE,
TR PE, SHEIEE  WERISSEE A ERFRIT
geipisl (19844E 7 H)



F4E

B B, =W OIER, O

wA B, FE NE

B TR 1A RE S 6 kg/h D FREN BRI By
IR DEBAERICEDNT, AHEESH A 30kg/h
DIREENE S RF = RET - B{EL -, KET
3, COEBLHOT, BOBERES L OHREE
HrF- D O ATl EINE & mENH ORI RIET
HERRET LI,

1. XBREBHIUF*

111 KRB &KiE
EHERBEOMBKREZE1 I, EEZ2E2ICTY,
REBNBRSR, AT v VBHAE, BomiEs
B OPFHAS, Ho B S T2 s Dl

— 208 ~—

T TREIHEL

1k %Es

, 1] i
%«w“ %? M
%

Ao AR AR

B, MHEH  Scu,

- FHEER Y SR IN TV D, MEBBIZNER
0.2m, THEBLPLOFIR2mTH 2, LEE
IS OBRERBEIE U, AR A B/ NRICT 5
RORSRIFE LU, 2T v VORANTE
BIIH30kg/hTH 5, HMEMLH X D5IEEIR T3
ATA)y MRTHY, 10mf2EDRY % Hid+
SIENTE, EXMEHLUILORIL 2w, EE
WE IS 3 28 FLHI20.5% TH D, 25w Vit
FAHIZ A7) 2 BT, SHAMIE IR TBO KR
TH5H, BOREE, 532.5m, MER0.8mT
PIERIZA1MR0. 014 m D HIE AS33ARF | 2 h T
B

He A A
F?/
EHAT v Y %‘é
[[]
J U
§2:3
‘ 4\:“."»,‘.’- %
PR+ Eams ()
(L-B)

B SHZTy DN ER AR B OB




2 #ABEF (&) sLTRHEIRE (B)

12 EBF &

MR ERR IWEIRETIT o Tz, T4 b5, &
TEAFICREN AR LT, BRe—7
— AL, FOv—FIBRDAT, FIECHE
(LA AREDREETREREPR TS I & 2R
Litze &Iz, ZOEOv —YBEHEREFULILEE
2Ty Yk EREIICHE L TROBERZ T
b BUSRIF DR ERSIE, BRIBESEEES
NEL LB EITIEAT ¥ /ﬁi%c,lif‘?fgq\g <
LT (R S ¢, &< Ao BA I e E
ﬁ%k%<?é§@ﬂ@v$ofﬁﬁﬁﬁéﬁﬁ
U1z,

R D EBR M AR VICRT, REMLT A
BZEG A LTz, WO EINE, #250CORE
B TEE YT A A (HB) EGER & EE
%20 ~70°C DK TR T 5 KW S
(LB) EINHO_ETiT-> 17, BORRESR
B, RyF AT — IV ODEE S FRRIZ500, 550,
600C & L 72,

REMERI 1T, A 1% A 72 ST O B
BB EOSREAFELTCRALEX T4 b
B L OBRA R L ERLIT- 2. N1 Ot
T, AR kOGS (R EHL)
O H IOV TIT - 285, REREA 74 FEAK
FROWTIE, ARG THEELR, &
B, HEBEORAER, Ry S-HNOFELVVE
ML, BT A AT v VEEERIIKE
TAHREEHOI

25y VEENCE, FEEY - Pk TR

XN 2Oy Y 7EAT v Y (NK-AENK
—B) #HWE, 203 BNK—BiE, TH—7T
MERSHTEIZ K E NS Y T h o T21zd, HbH
B U o/KESINE L 0BG LT, B, K
& EMESH U ER (NK—Bu) 2RV, £
noOHRER2ICRT,

GOk, Ky, BERZB SUOERESR
EnatriE, JISEIESWTITo i, FEHAD
ﬁﬁ@,%ﬁ,—@kﬁﬁ,:@mﬁﬁﬁ;ﬁﬁ
{EAFEEIZ >V TR AT AZaw b I T7HEICE
U, BREEEIZ D0V TR BB I RS &E

HLPEA L CRIE L 12,

®1 HEOBERS

25w NK-A, NK-Bu
Wwo# ko R %= 5

oo B R E

500, 550, 600C

23~27cm/sec

EE N AEE
pS

59 VKR 17~30kg/h
(jlkbﬁﬂ'ft*_!.%}%‘l_] 0.52m
HEHLRF 20| 4 4 B 0 or5ke/h
BAHE 454+ 5keg/h
(i 0.2—~0.8mm) A K & Ske/h

2 HOREBRAART v VEROER

NK-A | NK-Bu
o B F (wt %) 94.1 92.3
7K 23 (wt. %) 3.8 2.7
I3 4 (wt. %) 2.1 5.0
% oE R FE(wi%) 3.9 7.1
BWoo® 2 (Wt %) 1.8 2.2
B % B E (keal/kg) 10,700 | 10,300

2. BREEE

2:1 EREEOHES JUVLEE
HEIBHNOEE XA T v Y OREREGERIC X

— BN ARTEN1Z B 5,

ATy VHHGER OH

Hick-THEEL, REBELIOCEED/SNT Y
FCENBEAMET S LN TE, £, K
Mbiz0mATy VNEEE, FMEONYF AT
—VEBOHABTH Y, HAERHE L —TEL
THUTEBEOMERE I ALz,

2.2 asEiRE

3 3 1A s O EIOR & B R & DR



RERT, 1z, FITEBLHMY, T4 0S8
RS OREE &R GIEZ KT, B3 B0
TR# (NK—A) BLUEHK (NK—Bu) TR
U7ziigid, WMEMLRF2 7 A BOBETH 0,

K A& A A5 OB A O EYCR %R 3, NK
—ADEE O RS OEPCERIE, 500~5507
DEAFTIIAIA%BITHE Y, METRARIZ AV F 2
T VORGSR FEDOINE LD H10%3E < K E W
Bizg->7z, 2hid ,mﬁ@ﬂﬁmﬂa*#of
B AR IT 2 DEEREIEREHTE £ 0 1H5) O BT ER A58
kbttb&%i%ﬂéoz7/yﬁﬂ®ﬁﬁ@
EONK—BuDBEEICIE, @ USRS
OEMREENK ALV 7 %{EL 272, E3
WREUzRkE X, =AB LONAHILF e
N, 740, GKABLOKRREF T4 PO
T7% 5 kg/h THEFE L 2EEORUNE R T T,

COFEDAT v VEBHINK—BuTdH 5, KR
LA T4 PORKARTREER T & UiaiTix
BH RS OENEL 7 A BOBEE LV N3N
ENbh B,

BHE RS ORINER L, RIS LOL4ITRL
&2, TAW TS DBE, K SmS ORI
FO/3ED L, 500~550C DERMGTIH, B
BANK—ADEA1T13156~24%, NK—Butik
21~22% TH o1 AKARKBEA T4 bapE
Fedtia U 72354, S NK—Bu, 550 044
TOEWRES OENEE, MHFE S I08016%
Il -1,

TREMERTF DR VNIC & 5 8% AR R Iz
WTHBE, TAMDEAPREE L, KREA

74 PRHKREOBEEITIE, i b a4
WEDELSLoTHBY, BEAESTILSE ~
9%, BHRBEOTIENABNEL, Lih-
T, 2o EIFI~13% 7 4B L0hs<
o T h,

WD EPIT, KEE TR E N EF S
DOTREICE, EHAHTD 4 ~5 %TE DRI
BELTHEL TR, THhUE, EOMEIT Lo

BRIRE ATy IR OEF RS DS & 478 L

ThREhtzeDEEL 5ND,
1.0 T T T
L.B
1l e v NK-A
ol O
&0 o NK-Bu
&
=
o rip | BT
A BIKE L e
0 R4 74 b 1 (NK-Bu)
0 1 Il ]
500 550 500
t, (C)

K3 {ERESOBINE L BB AL, OBEE

]3I {EPEEHS (L-B) okp

W ® L W F v 4 0 A BRE i %

BOF % B & ] % [ = % (fmm&aﬂ

25 5 YR B NK-A NK-Bu JIS K 2205

Aoy R B () 500 550 500 550 600 550 A BT W|C = H

4y = (wt. %) 63.0 64.6 56.6 56.5 51.7 58.6 49.8 51.3 2 = 1 =

OB 4 (wt. %) | 99.9 99.9 99.9 99.3 99.8 99.9 100 100

JK o (wt. %) | 0.002 0.07 0.06 0.44 0.20 0.003 0 0 0.05LLF 0.1LL°F

7k on (wt. %) 0 0 0 0 0 0 0 0 0.3L°F 0.5

It E (15/4C) (—) 1 0.862 | 0.857 0.872 | 0.869 | 0.868 || 0.871 0.868 | 0.862 (0.846) {0.926)

*5 B (757) {cSt) 5.83 5.04 8.35 7.18 5.43 7.68 6.38 5.88 ||50T20L1F 50C250L1F

BRERE {wt. %) 0.99 1.28 0.94 1.41 1.46 1.37 1.25 1.36 4LIF —

W% % (wt. %) 1.38 1.47 1.60 1.57 1.70 1.49 1.40 1.43 2.0L0°F 3.5LF

=3 sLE (keal/kg) 10,800 | 10,900 {10,800 { 10 ,800 | 10,700 | 10,800 | 10 ,800 | 10,800 (10,900) (10,600)
() BAFEERE




F4 =¥RES (H-B) oM

wom oMk | % r 4 # ERRLEEE
#wok ft B B ] 5 [ & % GEFIE

2 5 v ¥V R B NK-A NK-Bu

SO RRIRE ) 500 550 500 550 600 550

O 2 (wt. %) | 15.0 24.2 22.3 20.7 13.3 19.8 15.8 16.2
a4 (wt. %) | 99.5 99.9 99.2 99.6 98.8 99.9 99.9 99.9
K 5 (wt. %) | 0.45 0.08 0.75 0.41 1.15 0.02 0.01 0.004
7k 4 (wt %) 0 0 0 0 0 0 0 0
K @ws5/4T)(—) | 0.892 0.891 0.892 0.890 0.890 0.892 0.888 0.892
¥ E(5C) (eSt | 11.72 10.86 13.88 11.45 9.88 11.99 7.65 9.42
B RE (w.% | 1.77 2.16 1.67 1.68 2.59 2.02 1.92 2.42
W o®E o (Wi %) — 1.76 — — — 1.78 1.73 1.80
FR %A (keal/kg) | 10,700 | 10,800 | 10,800 | 10,800 | 10,600 [| 10,800 | (10,900) (10,700)

2:3 ECHEOHR

NK—A, NK—BulWdhoDp ATy VRABITSE
W HEIE W ERAS (LB) &, BET
WRE I EET v 7 ARTH Y, —HORFERH
5 (H-B) a5 RTH-12. BEVLITHOE
WS - SRS E B ICBREBTH 5T
3B LU AT, RS, KRS, K, I
o, EhkLEE, WERE, RREB LOSHEMEDS
mEDSHERATRS. £, B4 ERRHMTO
BEIR & MOHRRE & OBFRER Y. ChbHDONE
i, E(P), BHEE(T)FOMIE, RoRE
EAELnBENILRDIENDPE, IR
i, BIZEONY F AT - VEBOERIER &8
LTWh, 77, NK—AENK—Bu®EXHEZ
Hid 5 & NK— A E: Aihsy O HE & #RE
&, NK—Bud#h kV#Hs2T/hs <, NK-
ADEEE BT ENK — BuD B Al & 0BV
HWTHdENbhs, BUURORERERL, R
EdE, BBAESCEREL, BEED
10, 700~10, 900kcal/kg T&H - 12,

®5 E# MOy 7T —RBHRZ R
4, B®5 alk, BAMER, E5 bR hT
B, FRENSNTA—FILE>TNSE, CNHD
Rz, JISTHRESNIAEMH, CEHS &
TR O % R L 17e VI N
55 50~60% DOEAIOCU T THBL, AE
W, CHE, THOBEREIZEA TV S,
BOCLFOBSIc> VT HET 5L, E5an
5, BMOREESEVEERmASERLL TS
v, %1z, B5brbAKEL, RREL T4 PO

()1 HFTRNER

IETEELSHEA TN S, K5, Ko, HE, &
BIREB LFOMES L EOEMEBEZERI IR
rERMOJISHEEMEE KT 5 &, KB
i, BOCLLLOEHBSOES ZEATVENE
WO CRESNIEEEZ 3THET S
LEDTHB, chbDIEhd, B EER
s> (L-B) &, Belme UcRBTcE a0
T, BT L CHEEROLVWRERS
BLLELARTHS I END» S,

T o.88f h
L = .
Q B @ &
4 0.86F “X-=—m=m e " - £
= L 2
=
L {10
"—@_\____ 7 ] il
o o ] #
- X °T5 &
S L
o
o
w L9 =
® 1.0 - =
B o5t £
w® £
ool
=
e
®
i~ =
& W&
é1w
2 L Ash
<« 0.5 ® 4
& op-Femrmmmmmme
=S | L
500 550 600
ts (C)
=4 ﬁ%ﬁ%ﬁ@ﬁﬁtﬁﬁﬁﬁﬁ@ﬁﬁ



400 T T T T
L.B [55000
77T /600
= 500
300 n
200 .
/
100F m
NK-Bu
A5
O | 1 I 1
0 20 40 60 30 100
HHE (vol. %)
a. G EEREONE
400 T T T I

24 BAREHA X

6 [HEN AR B RE & ORFR Y R
T, HEH A DKERST 1IN, CO, COTH %, #h
DREEA AT, BOBEENE L RLICON
TRACKFOHMEE 1IN, FaEfRIbkE
DRAMRILKFED 3 ~10EDBEICZ > TN,
NS ABRSOEERIZESNVTS50C D
BEOHTAORBREZHET 3 &8
500kcal/Nni'& 2%, M7 i AmOEREBE
KESOWTHERE UM A8&A2TRT, 6B L0
RM72:5, BENELZLEEHT ARG
U, RILKZBELEL LRI HHNANDE
BWENPELREHEBDD B,

100 T T T T T T T T T
] T~ Nz R 4
50 NK-Bu ]
A B (E5%)
§ = (A%
— & %
S 10k CO: 4
2l
E co 1
X Cz Hl
i (] 4
-3 CH.
i}‘x‘: . Cs Hs
A CaHe 7
0.5F .
) H:
X e
v_,/—"v Cs Hs
0.1 —— —
500 550 600

t, ()
6 HEHAMREHIHEE L DOBFE

"g600F
TAB
100 4 E (m5)
)
=<
z
- NK-Bu 500
ty © 550 e NK-Bu
. , 1 LR s X HTERE
0 20 40 60 80 100 . R I R
& (vol. %) & Fererzdp
5&-400L ‘ gl # fx
b B LR 500 550 600
; . ts (T)
5 EHRRHMFOLL TS5 —-KEHE . .
H7 BFHAREMTBREORF




5 ICH AR ST AMBELEHO A Y
Uw b7 76 LORMEIC LB DR —H
BT, BOREEN A B OEREES A S8
O AFEISRETCHEL, E5I, CS;
RCOSKEDHFERIVEENTVNLHIEDP S
WAENHT 5 RENH B, IR T CAKEA
ZEALBEIE, BEA AR O HRE T A RE
BEULIEILTVS,

®5 BAIMEETAFORENEY

= §§74} 5O B
S0:  (ppm) (3,700) (1:388) §3>
H.S (ppm) (440) (273) (420)
CS: (ppm) (500) (§$§) Z?S)
COS  (ppm) (800) (1,190) (1,030)

t,=550C, NK-Bu, { )EEHMEICL 3 HER

25 MAEAERBEOHE

BEH AMEEDCO, COy SO.B EIUTHOBE
BED LS OER UREE) BEZRYD, Ih
HORBBICESVWT AT vy VENERM Y O
SRFRESEAHE L, 22T, HOBERXE
RNz O TRERESR ST ARORILER
BB LUBRBREED SBENT V AREEL
T, REBEFLTAT v VRDKFLRIELT
KEERTDHEREL RO, B8 ICHEE L2
BORATEAR - RSMEEOEREZ R, A
T vV DEGIRITNE L EEIE, 500~600TC OE

550
B+ fHEHE

o
o
[=)

<@ 3 B Okg/h

ﬂﬂmﬂg o H #  5kg/h

F o ¥474F 5Skg/h

B L 450 2 B K F S5kg/h

5 :

<R'—;g 0 /

w0, 3B 1 NK-Bu

350500 550 600

B &, t (C)

B8 ®MOMARHE

B 13390~530kcal/kg sludge T 0, [F—EE
EETRRBENTICLA2ABRELT DO NG
Motz, T OMITIRZEROMEBG HE T EERTE
FHTOEL,

2.6 RINBEHRE

HEM LR T OG- R a
Brr RS E L, REDEKEE, Ty s amEn
HELTWVS, ChALDORFOREBSH 21T
ol AER, MEVOERERI T AVOBETE
1%, REEXI[ PERIKATHEH2 ~4 %58
BETH-lc. £z, BOREENIS50CIEBH 5
BRAKGEABREIC X 2HRBIEECTHEG
Ptz NMEVHOEEEIBNFICLVRET
HBRBRHELHEELALND,

227 HERX

(a) EBoOERSR

X 9 iz & RRIEES50TC I B I AMEMLR T
EDEFMPOERSEO—PIZ2RT, KPDEH
¥ (EFHEHEEICAE L -oE) &, HFHEE
RED» bREbNTOREHEE (RE%E) 2%
LBIWTEH LT, Fiz, FADRICEREEIC
NEBEUTHERTE - imoSEeED i, KK
YA 74 b ERKAERELRFICER L 2SS
L, HOEINES T A BDOBE L UR10% K<
1A EREITRALZD, O S, RAUERE
FHETHEATA PERKAZFRALIZESIE
TABITHART ANDBERE NG 258D
m5,

(b) WRFEDZEE)

B0z AT v VILE TN MEORFHEEDE
FAERNT . SHIENK—BuZ BB EIEE S
B0CTCr A e ERMTGLIEBEETH B A
Z v JEEH OB ES D61 % A EIN S K iz
IKEENDLD, 36% DOWES IS0, RS &
DOFAEE->THHENS, ROIRULIZT AR
OB EDERPOERDEOF[R LT L &,
ATy VR T AR CHHE NS EISE17% T
HY, WA EENE L0 T ADENZ BT
LTWa ZENbhs, D1, [EUHH O
BEELRIFERA T v VIEARTEL 20, Kk
B4 T1.38~1.70%, MBS T3~
1.80% /-7 (%3, 4BMH) EEx2 oMb,



AR

HB LB
19.8% 58.6%
B 4%
78.4%

F—2
a3k

A5y Y 100%

K€+ 34 b

AT vV 100%

B K A

H-B L-B
16.2% 51.3%
[B] 4% i
67.5%

o

M9 4£RHOEERSE (1,=550C, NK—Bu)

H-B L-B
17% 449,

B X 8 61%

ATy VHROBES 100%
(NK-Bu, 4 {#)

H A 36%

@At 3%

10 #SEICLIFEADEY (t,=550C)

3.8 ]

HEREOEBA2# > TEMAT v VOHFSR
B L2 BOMERET- 12, ZORER, kKoo
Embpait,

(1) 500~600°C DR FEREHH CHE OEEFIHIL
BRTHY, KELUIRETHOAZRNT 5 &
WTEI, RVFAT—NVTOFERLEDHEL
H, NHEEIEEMERECAL .

2) BoBENSEL AL, MOENRIZE
TEEHENL el OB MEIINES LS
HERADFED st

(3) [EMRU 723y 3HE S WEB S R TB R
¥had UTHIHTE 5,

(4) WEMERFIZKRELA 54 + £ 3RKEG
ZRERLZBAITE, BHEEEL S WA A
RO ENIH, FANDEBRESEE VHSE
WRIIEL 2o 12,

(5) MIBRETOAERERE L 5, 500~600C
DEEEHTORSRIINEIHRELEH L,
390~530kcal/kg - sludge DE % H 1z,

(6) BSMEHEN A IIRIKBZRHESN R &
GOTHHRE S & HICEBAENH T 5 1N H
B




£55 MREEOERMAR
MHE i, B B R B, SH IR,
WA E, PR A

1. #®
RETI, FRAESER TS Y PORFB LT
BYEDISH 2B S 2 AME LT, BE200m
DOREBEBICLY, EHho) —SHAT v VD
BRIE DS EEEIIREL 2 U TR RED S A XD W\ TRET 2
Fo1fERY, neoi, FEoEBOMELSR
PEE 2 TEMA T v VHHEED K OCRERBES O
BRERE O IEE 2 & 1B T 5 BERBUT OISR
BIrSWTHET 5, ‘

it

2, BT HER

21 KBEEBESLIUVGE :
Augha sy VK, H2E (R2) T

WARENM—ALAHO 2T, FhLEhORE
B 11592, 0008 L U2, 300Kcal/kg TH 5,
1ok, EBERED7O—-Y— bERT, It

S
LG

Bl

.

EYABEIR AR 4 1 ENEEDS200mmD A 7 ¥ L AHE
Bl RS, S DOESE800mTH S, K
WOANEICIZER e — 5 — 2%, 3HICREM

(Bt ——N) TE-, EEOSEIREAT v
L AR IZL 5 DAL ZBAFLIEA 1 %iC 2B KD
THFTHY, EHICZ ORI B
xHURAD, TEES LTV A,

GWMAT v YOG, ETIRE T4 55
WWhko THEEEAREL, 35T, n—F Y-
T4 —F— 6 THREEFOSEEEZRDEDICLT
2B TIT o, ET2, BHWAT v Y OREERE
HUFRICERET B &, RE KRB EREELT
50T, WEMLHOENEZ A7 )2 —T 4 —5F—
34%MUTHBERCERMSGEL, COmEMLN
T & BRBERTE 7 B D H D& & 250mm DALE IT
4T s nizmRodtiE 2@ L cHih T

ap|

@

AT —T7av—
L AT AA— T
L TREMCRIFR A 2T — 5=
. R AR
CIRE T 4 -5 —
D—FY—=74—5—
LR R 2T —
) B
9. Heik v /t—
10, &350
11. ETHIEEE
@ 12. A 7a>

13, ®EE

©O0 =1 G N o LN

s

O

14, BHE®RSY v U
15, FIAY —
CNQx A—%—
17. %

®1 ANrFRy—LEBESREEBREEO7O—Y— b



Be LT, EEISD VI L THlE DM X
5, BHORELIRED SR & RENEE OF
W, EEOEIRELE 7Y K- FEEDOHOE
2 A@fis 52 EICL 017, 74D
B, COEESETEREDLNSVIBECE, #H
WAL OHENESIC L > TiB bR TR A2 7

Va—74—5—3DOERE (F/205, Rl
ERFOHEHEE) &0, —7F5, FiElLD b
BVBEIIE T4 - OREREREFEL TS
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Cr (ppm) 221 — — 170 — 120 197 290
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Bottom Sludge from a Crude Oil Reservation Tank
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SYNOPSIS

The policy of crude oil reservation has been carrying out to maintain the stable supply of
crude oil as the most important energy resources in our country. When the reservation tank
of crude oil is cleaned up and checked every five years, a large amount of oily sludge is dis-
charged from the tank bottom. The objective of this research project is to develop the
pyrolysis and combustion process for recovery of fuel oil and heat energy from the oily sludge

without any environmental pollution. In this program, the following results were obtained.

1. 0il Recovery Process by Pyrolysis :

To recover fuel oil from oily sludge, experimental studies were performed using a flui-
dized sand bed pyrolyser (plant capacity ; 30kg/h). The heat energy for the pyrolysis of
sludge was supplied from the heat of a partial combustion of sludge. It was observed that the
yield of recovered oil decreased with increasing in bed temperature within the range of from
500 to 600°C. The viscosity of recovered oil decreased with increasing in the oxygen con-
centration in fluidizing gas. The properties of the recovered oil were ranked with those of
the fuel oil.

Moreover, the sulfur content in recovered oil was reduced to 70%, as compared with that
in raw sludge. When limestone or natural zeolite were used as the fluidized particles, re-
latively low viscous oil could be produced, however, the amount of yield oil was small com-
pared with the use of silica sand. The estimated value of heat consumption for pyrolysis was
ranged from 390 to 530 kcal/kg.

2. Combustion Process:

To develop a new process for heat recovery from oily sludge without any environmental
pollution, the experiments of the low grade oily sludge having a 3500 kcal/kg of calornfic
value were performed using a fluidized bed combustor with a 0.3 m square and a 3.25 m
height (plant capacity ; 50kg/h). The combustor was equipped with an air distributor of pipe-
slit type for continuous discharge of combustion residues such as iron rust and pebble from
the bottom.

The use of the above-meniioned air distributor and continuous feeding of fluidizing parti-
cles enabled a continuous and stable operation without the pile of the combustion residue in
the bed. Then, the sludge could be burned at a bed temperature of above 750C and residual
oxygen concentration of over 5 %.

The simultaneous removal tests of sulfur-dioxide (5Oz) and hydrogen chloride (HCI) were



also carried out by means of limestone and/or coral reef rock feeding into the bed. The HCI
removal efficiency increased apparently with the value of Ca/(S + Clo) mole ratio whereas
SO, removal efficiency was slightly affected by the mole ratio ranged from 2 to 6. The re-
moval efficiency of SO; and HCI were 85 % and 55 %, respectively, at the mole ratio of 3 for

coral reef rock.

3. Evaluation of the Combined Total System :

Total treating system combined with the fluidized-bed type pyrolysing process and com-
bustion process was proposed based on the above mentioned experimental results, and tests
were carried out. It was proved by the operational tests that the total system could be oper-
ated properly. Treating cost of oily sludge in the proposed combustion system and total Sys-
tem was evaluated, and results showed that some process systems could be economically prac-
ticable.

This research was conducted as a part of the special research projects for Prevention on En.

vironmental Pollution.
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