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Abstract —To evaluate the technical problems for Orimulsion utilization, we have
performed the experimental study on the properties of fuel and the combustion
behavior. As the characteristics of ignition was poor at low temperature and emulsion
breakage was occurred at high temperature, it was shown that the optimum
temperature for storage and transportation was 60C. During the combustion it was
required at least 600C in combustor to maintain the flame stability. Due to the
explosion of water in Orimulsion, secondary combustion was observed at the range of
50~70cm from the burner showing the maximum temperature. From the flue gas
analysis, the SOz content decreases at the range of 1700~2200 ppm and the NOy
content increases from 100 to 2500 ppm with excess air ratio.

1.4 Z

2 @4 A (Orimulsion: ORInoco+eMULSION)ol & J2ojA nAgelz2 EAstq %
3} FHFo] oA wiviFded 227 G A AZE bitumens ABTFA L} HotA
g2 Abgsld B3 EFE WA AHe daeld. e=dAe ds5d HuFde
bitumen< vl & 3ke] 26709 barrel24 FEAA Y AF ol FF9 80% Bt Aoz
HAdn oy, A8 Aol OPEC 4F FAHd FolAl &7 ddd uid AAde=m
Arg o] ZUME R AT FH Ee AES diAEY] A% L2dAHY AE AFE 8l~
‘859 M &o2 INTEVEP, BP, Shell, Babcock Energyol 2lste] ojddel EFEA,
B4, A2 A% FAo2 Ja2dT £HIALH o) F 86~'87:d el pilot plant TF
2ol A3E R AR CE, MHIL NEIS©| 8y, &4, A% ALEA4, 298 A=,
foulingoll #alo] ol FojAM} 4Pst YALo dAARRZ Y] Ax= 19883 FE Babcock
Energy. Chube A4, NB Power, Power Gen @ H A GolA o]lFolH 1, Yo} Chubu
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B A HEgor JFEHA AlgHo] o]FofA ol o FitAM LEAE FH
2 Mgk Lo At AG Ha oRwWAe <F 1> Zol ANz U A
B2A wAd2 2 BdedA Hg £ 148 29 QAL AL glog ok F4
ot fA E4o] FAtE T FAlol A EeF FBol B EAL AYU: U7l HEojrt
a2y Az fEolu vtuE o] 1, AwEFEA &AL o AR AW
Ao 9% dYged S FAHoZ =oHu 9 Aot ol 7}*':11 HzZ
2@8r1e AE, n&EY H$xE A AtA A AN BRE AT 4 w9

Bgoz AR T oUe Ayl A ARS ASFE T2 FAd A GAHAT
Bok ZAHY AUA FFTAL BRAF s o oA £F AU T2AY 9 Ty
AME WA HEHA F§ Yool UF ATE 59T Yart AR v,
ol me B ATNHE AUAY AE S4% A& 45E Hepsn FARS vm
EHS Batol $F Tuold 28 AL AW AR AASFA FYch

<E 1> o¥dd ¥ds @3t
Power Plant Contury |Scale & Purpose| Start up
Mitsbishi Kasei Japan | 70MW +steam 1992
Kashima-Kita Japan 125MW +steam 1991
Kansai 88 Japan 150MW 1994
Inca B UK 500MW 1991
Asnaes Denmark 700MW 1995
Dathouse Canada 310MW 1994
North China China 640MW 1996
Hokkaido® 8 Japan 350MW 1998
Florida® g USA 1580MW 1998
National Power UK 2000MW 1998
2. 98 54
2-1. AEEY

NgEs 48(F)% €29 MC Bitor& F38ta 97d 54F AFdsted W A{AA
AN gAH3 dE ALZAR R B-CHd 48 B4 ZAFHE <X 2>d HzZEHPay,
71t £ Agd g EHE <E 3>~<E 5> Yt £4 ZAAF e8dd 4%
< g3g FEROE th 58 T220kcal/kgol®, T8 ol 30% +#¥22 #AHx
Aew, (29 113 Zo] dnFez Z3dE 2P £ Bitumend] ¥%L 10um
otz £ XHo ol AU

[Z¥ 1] Bitumen Y7 X

2829 SEZFA(ashing)e 22 v|F 22 oalgo] Ul Iso
propyl alcohol& E‘E‘ﬂ"q F822 AAS 2 ICP(BairdAl, Model :2070)o ¢l &to] AE
2 ZAsgd. 2Y¥EA AF 72 mnE2d wiuF(Va) $FL 280~360ppm FECIN
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= 19lppme E EAHAG nF Y vtdES o
ZANA Mg(OH)E A7tsted WA= E e
385ppmo 2 Mg/V ratior 20 £FY2 ¢ + AUk =
Aepc 493 He 2 049%(YurH o= 0.04~
%)z 2FEYes, £ AejodlA ZA&E bitumen YA Z7IE 30um °ld 2 F
A 5]tk Pour point A X 2%€ 5C oj4te] HHdM fEAdel vetdtxn F4& 32
M E 500cp £FL BFn o wa FLolM oo Be A Az E o ¢
Aol olsted w1 Tty @Ae SEl¥ ARE ofUd, 34 AES AT ANAHA &4

% e ot fo

A= 7|E AHEEHT UE B-CEFF vl Aoz sobsdrt
<E 2> oY AN 7ZgAAFoe 4E v
. . Vacuum . . Vacuum
Orimulsion Residue Orimulsion Residue
C 61.72 83.81 Moisture 30.25 0.00
H 11.00 10.18 VM 61.49 83.20
N 0.26 1.03 Ash 0.49 0.00
S 2.95 454 FC 7.77 16.8
¢ 24.07 0.44 HHYV (kcal/kg) 7220 9980
<E 3> eldaete] HARulxm <E 4> F£49% ¥4 A (ppm)
Sulfur |Nitrogen| Ash | Vanadium Orimulsion | Orimulsion | Vacuum | Vacuum
wt%) | W) | wt%) | (ppm) Standard |{This study)| Residue 1 | Residue 2
. Va [280~360] 191 132 217
Coal | 05~-40 {10~20{100~107} - Fe | 7~8 15 5 S
Na ~80 153 - -
Fuel oil | 02~301} 02 0.02 2~40 Mg { 0~500 385 - ~1
Ca 1272 - -
CWM 1} 03~06 {03~06]20~100 - Mg 385 _ _
<E 5> 93 54 £4
Density Pourpoint Median particle Particle size Viscosity
(g/cc)@i5t ) size (m) over 150 pm (cp)
1.012~1.0025 2~5 ~30 3 max. 0~500
2-2. odd EF 54
o EAe A bitumendl 279} M A 5L Hilsle A& wello] Fol HFAF
o} GAE AL AX ALz Tl F AFTHAM 25, 2 R t=4 29 A
A 2RAL AXNAA HD bitumen(Oil) 70%, E(Water) 30% vl &2 EFdET. o o
O/W ™A AeE s AUILRANE, 2d8 9 foulingS WAE7] A& magnesium

salt7} #7bgd ¥ static 2 dynamic mixerE AA AEA Aelz PasiA doh AQE

A= bitumen(O)el E(W)a 5L E
sty std AMEHE

RozH 2Ad4ELS
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AA FEE st odd FHE AH3 AAFC ey edHA AzA ALgEE A
HEAdA 2] 82 H{FA(Lipophilic)E Ad AHECZ bitumendl AW FAES 74
slo] E4tdEE fxsn B39 '—T—*é (Hydrophilic)2 §A¥ = AEE vjo] 24 A
Az Bapgo] HluA A ngx 23S AHLEy, 2dAy AzAde AR
g4 x=2 Nonyl Phenol Ethoxylate (NPE)OI 0.17~022%% &% A&=uch

Sxo g AHA W3E sotatr] et 5o wE AW 2AFL dexE AMg
st} EA 3T AEHHLE 600cc vlol7e 28|BA NREE An FLoAAEH 0T
7tA 8] 7FE & water bathE, AR A= dry ice®t acetone bathE& AM£3td -5C71A|
o] 5T WsiAeltt AWESE BE58AT. EHF7 5C o8t L 80T o]AdolA ARE
g7 G =, 80T ol gl breaking, 5C oldtell M e A7FA] Yehwtel o
P 8UES AR E ARLAL A EAo 23l &5 T shear?] #H3lol wal AW
2 540l XA Hzn 2% ’z}%‘—"i] o3 4 AEo] "ol Eivt dojyy
(clouding point), %7} wolx|H AHgdale Tt RolAA AW Ea@Pido] U
oy et Aol FaHE Aoz B £ o

(29 2) ¥4 7A€ 2994 (23 3] 44l 449 29gd

2-3. 3% 54
R-Elﬁ"“] PR FAE F At 2% ¥ 5~80TCAAN &% FF34 vy
8 &5 2 ogs 548 24T 2 B-CR9 vlm FES] 98t Fxg =
733}29\‘:}. Age]l A 4" HEAE cone & plate typed] HEAH(PhysicaAl, model
MCI120)24 oife] 2EZAHAXNZ SALEE H4AY o} shear rated] WE shear
stress ¥ X E 238Ut E2AE AL 4294 500cPE 50CZ 7199 B-CH
Fx432cP)g Hl&s £F& Jelz gltl. 2489 shear stresso] W& shear rate)
24742 Bol 2UHL Newtonian fluid A5 & Holx &3 oy, AWEA o)l
A A7t 200cP7HA 2AES JEldio] AuEe olde EdAe FEs dA8HA
F4EE ¢+ AU #H, FU ARAIEREH 448 AAFAGE 0Tl AN #
T4E Holn 140TE 7tdAlelE 100cP <l8t2 AE7l fAHUen 2 o4s] 2%
FHAME 2d9 dE7 doly Auld 4o E8ws so HErs A5ge ¢
F A}k A FA olf e WANE nedE LAEAL 70T oM E ¢
Moz ¥ FEE AT £ od, £ EHA HAdo o3 AALAS gAslaE ¢
AHA 5 SA4S Y F ULS ¢ + YU

ZAARe) F$olE 120C~140ColA FF540l AT 200C olds] SxelME
Qeol G ma9 44 At ASE ¢ 4 ATk FA4S med 299 HE
Aate (29 49 zon, ¥ AW AARE edPAe 3 SHLS 8TAM A
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Metgoz oUA Rl WA BFHE Aste] 60~70C $F0] AA dFL== sto}
g9 {a¥ 5le BxEd ARy cddFE 71EY edFgEe dE2A ¥wEA
& &M shear thinning(pseudo-plastic) 4% Hole Aoz YER
1000
~—&— Vacuum Residuel 140
—— Vacuum Residue2 —&— Vacuum Residuet
800 —O— Orimulsion 120F - vacuum Residue2
—O— Orimuision
= st gmo
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(29 5 sasy

1000

TGA(CahnAl, TG-121)8 AH&ste] e2dA o 10mg =2 A8 718

FUsAAN EE 80C/min £52 900C7HA 7tdstdA eeddH AR F
A BFFozRy AU 53 AFRE (29 637 2ov, 2B F9ole 10T
A9 X WA 10%9] FEol gadgorn, olF 40T HAZAAAN G2 Ha
szl olF FAsA F2sAh LAWA A4 ¥ FdHE 27 FIIAFU
B-Cf5ctt t& w2y Agdn FAH FA #AE 450~500TAA olF@E & =
Utk W, ALZAMFE 400C olAE A Wt st 550CH =g sAM ok F43
ZAste AFHE BFEd o AXNzRyY 89 Jsexe FYFERG 5

0C A= ¥&e ¢ 5 stk

Welght Loss(W/Y, wt.%)

Temperature (°C)

[ 6] 221249 A5
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<E 6> FztExHlu

48 232 E(C)
U ¥ 250~300
R kelis 325400
Fag 440~500
25HA 450~500
5 & 530~580
ALAL 550~750
z g 250~350




A dh AEE st AhHol ¢20cmXH70cm °l51 & Zolrl 25mU A44%
g Agetdo 4¥xPe 98 FFEZE 05-1gal/hrZ 2008]E]e] =8 Fog2E A
2| & 3lE] & ol &3t 60CE YA I3tz vlof BEZE ALl vy —"'—13}5&
o dA4E FiE 4EFVIEZRY ASE F0E ZevE $2AS /\}%3}‘4 I7IN &
dalgda, dad JRde FWdoez 20cm tReE UIES #EIYH °a"i‘i“ﬂ
(R-type)} 7} EFE HASAT. A4l wpr7tas 1A E29E Wb 9
& 7t2yzg stn wl7] fano] oF wiEHEZE . HFHoZ Aid uwirirtie]
¥ A8y A2 A cooler ¥ filterol A 4835} dustE AAE g A4 728
A 7] (Alpha Electronics Plc.: MAESTER 2000)& A} &3t 714 =4S 2439
2MEL F7]FolU AETEF WV 2EREY riar A0 oRE 4F
ot&tr] #std F3gskH. "a‘%ﬂ% A% d8FFEL 085~1.35gal/hr, AL F
05~10%9 Wz HAAHSID, 98 49 =T RA 11 7tEstn Bi"'ii
57 AAdd 23 718 8td "}%31"}15} AgAF “H** Fo ¢AA RNANE H+F
ALg-3le] 308 AT A4 dE AL AT vy HEE L Badle AHs
o Abg3teo

o2
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o8

:‘.
oft
_9L my ol o ¥ r.&
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(29 7] 22123 A%

3-2. d8 AF 9 54

dELEE 50~60CH HAAA 7bF 2E3A dewed 571 ¥& Aede 3
8t 540l £Fstn A vY3 T4 EfAE 2UE neHYeH, 53] 2%
7F AUYAA dedte Feole HEZAA AU SHPYOE olfo] EFsXa Px
o &4E zARAAG 23t JFE =& 80T oldt2 A ALE3IAA T A4 2
WEE glo, Acgse 2dde ¢l AsHA FEF HAFHo2E ALEEHA
St FEWELZRH AFHE 2UHL 28 AHS st 29HA Y=
sdRon, FAL AHEEA ‘&}‘: Beole B 3 EBRE At nAdY 2EH
AA71E AAs ] AR n, Agse 48 Fde 3HF Aadoze 83 a9
2 5 A
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TEF T sl FTr)F Zvtol wet gdel Holrt AoAx AT A

Ao %ol 5o di HAAAN #8F F4e BRe #uA [2
4 3 gich U Adeld HEsh dojuta olF
goz FEe 23 A7t EEA olFoiA1 AFE B
AAA YR 24" ERTE w2 YEH 50~T0cm Eold
T8 ®Astn Qo SEEEE we wristxe 2AE 23
& o & At ol Te FAL vy Yol cPA] Aag Fris Zol EF3
89 g guwstel Ao Azol #WFHe Fo ZHwzxoz ug wHH
(micro-explosion) ¥ 31, A&3tsjo] AH e FAHog Aol A Hel FAHez #fs
o]z AHo] mASY BAMNEFH Fuwd FEo| hxdt S (H0 + C — CO + Ho)
of ol AaAel HAHE Aoz HAs oA,
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2030 oo B

@ (b)
(24 8] 228 &9 54 (a) B+, (b) 2
5}o) Z7]H 8 05-25%2 Z715td 89 Zoje AoiXAl Hia A3 SFPSEE HobA
t E4e R (29 98 ol FTH LAWAL A2 o Yehte F=EHA
%

A A Ee &EE HolT oF &7} FaHE §4& it 24 I <
zAN PR HUgNRE A Ad7A F&A S8t AZexE B

2 AR gastd FEoZ A T dFAL: FAe 54T RAFL Y. 2L
wge HegA gEAE A LEEXY] 4L dIFE AT AT 72 X

9 ARG WU ZRY oS P JAREE sok & oy FH LA BIYe
MZA wrdsiojol & Abgto|th. wj7]7kA%F SOx 2 NOxo W& 54 (29 10]# 2
o] A% B-CHE d4adte ZFrode &A dsiwh

ooy 0B g o
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T wg w)sts =4
28 AY TV e d 22 fASE o] v Ay, d2Y HHEruE= Mg
T 115~125 LNG 2 &§ dAAAdE 103~1.07 $£Folny 2a9d a4
Dalhousie ¥d49 % oJatd 08~12 472 Ao A1 Ut 44
st ARFAA ALHEE FAY] At YRE 600C o)A oz g ojoF 5t
AEFE 075 galhr FF2Z WA FAF BSols 27 YT Wol A4
BE 4 gudh dgAy A8 FTFEE lgal/hre @ $x 3 Ao B7]3 Wl
e wizts FE ASE Z43Uc BAge WA urlstA F NOx $E= [
1113 Zo] 100~150ppmZ &= Y&, o]E AR el Chubu LHAA9] AP g4}
gt Axtoly syttt NB Power?] Dalhousie 4o ZAsuctis g Frjake] 4939
ZA3g 2ok [29 1219 2ol SOx ¥4 ¥EEL d8F gezo] wal JFe Wi
Hz2  FNErt F7ME4$E ¥R/ BAdsEzz gads A%e wol:y)
Kashima-kita 449 A57¢ vlag o i e $£32 230 2 A Heo
A& 1700~2200ppmo 2 EAFEYow, CO LAFE S0ppm °]ate] WA ZAHY
4 2 AYE 559 OE A7 HaEA da B FrPe] 205Yen £ Al
el da He Aoz vehy oldd AT RE vY HA zHo] S Foye T
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