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Abstract — Cetane number of diesel fuel for compression ignition engine is one of main properties for fuel ignition
quality. Recently the cetane index has been replaced the cetane number in order to resolve the disadvantage of CFR
engine test, but these two value have slightly difference values due to addition of various additives. In this study, we ana-
lyzed the cetane number, derived cetane number and cetane index for diesel fuel which was blended with various ratios
of biodiesel, kerosene and cetane improver as additives. As a result, Cetane number showed the similar value with
derived cetane number, but cetane index showed quite different value with cetane number when biodiesel and cetane
improver were used as additives.

Key words: Diesel, Cetane Number, DCN(derived cetane number), Cetane Index, Additives

LA B Al (olefin), L+ 17 (naphthen), o]Ag}a}m A (iso-paraffin), M3
(aromatics) T4 2 FBIEITH3]. & FaPdS AU A dx

Al, AT A 1A, A2oM 8] AlEA 7T 3 (particulate
matter, PM) 712, A2AFSE(NOx) W& 49} 3] 21eke] 223

[e) [e] Z235 O ‘:O [
AR AfE TR A I, BH ROR 9 5 ot

7o) 200~370 °C Ml Q] Ft o2, Eogaqojg, RECREX

{‘F
N E

fm

71

A Gol AE g0 R ALEET 80% oIS AHASANA A E Z7IIZ 5 Sleha-6]

A, A, 7] ol AREE7] wiel] HAIAEFE = olel gt A2 #A3HdE SAskI9lE 1928~1929\ ol vl =
HZITH1]. ol2l%h 73019'_2_ Azl el -8-817] 218, <lixlel H sk CFR(Cooperative Fuel Research) $]913]] AG-5 F3l| Mgtz
2sbd i} At A 9 S ThAok ab, el 1 EA (CFRYS 71819 om, 19310 ZAf<lae] 23apdS el Al
F-24580] glofof = 5 vheksl @77t F sttt E3] oAz e 248 2= 9l )2 E25) HQuh7). A7 A6
& ISRl vl ARe] Aol FeshH, A AE7E B43l7) 9lshd A AAd R CRR RS o] 3} 9
57} Aao] BARES Al welEd] el Agkow, wal Ak, CFR QA1 olgalel] Q1we) ARlE 244 Slal 1A
AlZo] ZHeT s w2 A5E BolA "rk2). olelgh Al de- A 7F O]?\P o1 8 (warming-up)N 1= 215} 87, 1 L o)4ke] HAA]
A5 T 22 (n-paraffin) ©-8=47}F 7]-7<L F5aln] S 27} @ ATHs.

*To whom correspondence should be addressed. CFR <llzl& (?]& s AlRZEE 5788171 Rt v AREE A
E-mail: yklim92001@yahoo.co.kr 55 ARlof s17] wizell olHd MARE-2 Jsl] flel A2

375



376 A - AFE - A - Qe

< HolA|RE AnE - Hde £3HEY
SHsto R o5 Fedwrs 54T
ol o] AR 2R MRATE SE2AE F QU sAIRE A
A= wet ARETE S FEle AR 9] ARl
A-g7Fss, MR} = AV 535 'lelrds, 244
(oil shale), &Z#|0] E (alkylate) % EF= A= (tar sand, oil sand) 5-©.
25 711% A5 E AR ARt B40) thEY] v
o] A8e & givh= WE AV JITH9].

F2ol| CFR M3} AJEA72] TS Hekalr] 913l 23
oMol ARl ZAsde sk WHOE FEM T Hderived
cetane number)E T =], FEARIE S5 WHOR
ASTM D 6890 UNFAR] vl s, edMEei e gild s,
Hloler)Allo] ¥x3te AR, MERPIAIE Xishs ds 9 15%
e ARl shto] X¥d duss 5 E:
TAR7R= 71 CFR <ol vlsl & SAARE 212 Als 8l =
& BAARAEE Hol7] wiiel HE Ane] AsdS wAlsk=dl

=8 AFo] Ax, 54 ot

A5 6S WAL 5H 02 AME = A7 o)
AR B 2 EAdaeke & 20073 THE U ARsAE-
ZAfrell vlol et] o] rgnlg EE o)A 55l glom, dx)
(2010%)= 2.0 -1]%2] njo] e rjAllo] 2pFx1-g- 7ol =3, 2012
W7k 3.0 F-9 %7 Y Alg o el QITH1L12). 3t 5
d BARAFAHZele AR EE AL H2H o2 Aetad
AE LnlE 8k FE8A171aL lom, A 9l Aol
A1 2009 )oll A 718 AR Akg- A-2] AR Eds oPdhE A
A2 0PhHreEM ko & HRAlR A dAE £33
o7 AYE I gtk AP vk Aidss oA, S35
Aot Al d T B2 FAIo] o 1=7] witel] Mk dAlE 3
7Vehe 73571 )l om, Alel7 | A= BE 3HFSHE (hydroperoxide)
oL} AAAKSHE-(alkyl nitrate) FER7} o) AREE 1 QITH13,14].

A ol st thekst H7HA7E $HE AfAlEe] fEETEA, A
A o7 Hezlel o] thAlsis Aex]4=2] 2j0)E5 Kol ATt
ole] thgt A7} Rare vprh §lok. & Arelld= 77 37}
el st AlEkel AR xlolE 24k S1al, H7HA
7h SHFEIIA] oS- wo] Aol A7 RA] TR, Hiel e
A, e RPIAIE Qgnlg= E3tet 7, Aleh, feAer kA

W5 S35,

O:

10wy o il

2.4 H

2 Ao AR AR, 5 2S R Sl v ARAkE
o=, SK oUA], S-OIL, GSZEI2)ZHE 7171 75

slskast Hl48H HI3= 20108 6

of A S M-S AT W7HEA AR o] o]
A UG E A ol LTS GMAIA R E A
Srom, ARIAA: GSZE AR st

2 9%o] A Wolov3 s 2 BRAL SH71E wlo] 2
0] Aol B AR SR8 SR Edele] Azsgle
o, Hol Rl AHIEA S-R25 f, o] orl 4, ARk
AZ Q4 ) Bt o 5] MR, fEART} 9 AR

=gkt

Aol o188 gnli= ASTM S A8 = Sl 15 E S
AR o, WA} A ASTM ol AR Hiele]
Fol e Agskolrt

ATE] U] EAE B8] 218l W= ASTM D 4052 3
o] 2J3F Anton ParrA2] DMA 50002 ©]-2313th S A5
£ 15°ColA %52 URRPEE: o] 83te] Alsmel dAs a2
Ao AEF7)2] HzlE o W e stk xglEe iaS
5ol AlEe] UEE Sl

ZH94S TANAKAARS] AD-6 Auto Distillation TesterS ©]&
31301, ASTM D 86Hel| =3to] S7d31elth AIE5 100 mL
F3t 5, 4.5 mL/min2] $52 7IAA, 27SHEE(IBP)E 57
3 5, SFH0] 10 vol% S92 e U fFees SHsI 0
w97 vol%/} THEUS wl T == At 717] vlel
719A7} A2k o 537 A S3hS 171940l SHH Ao
B 3hs HolE

AR FE ARAEe] B2 2 9 9225 E KS M IS0
D64 F3l AEAGTE ARESISIT

Cl(cetane index) = 45.2 + 0.0892T gy + (0.131 + 0.901B) Ty +
(0.0523 — 0.42B)Togy + 0.00049(TZ — Toon) + 107B + 60B>

M
A7TNA Tyon : Ty - 215
Tson : Tsp - 260
Toon © Top - 310
T1() : IOBT‘IL]% %‘%‘%‘%‘%E(OC)
Tsy @ SOF-9% SHTE2E(°C)
Ty : 9079 % S -FE212(°C)
B = [exp(-0.0035Dy]-1
Dy = D -850
©3716llA] D: 15 °CollA 9] W (kg/m?)
222, MED| &3
ARA 5] ME7R= Waukesharl2] CFR/F-58H]5 &851910
], ASTM D 613 WRlolEsle] AlebzlE S35 S48 Algt
7Fe] A4S =ol7] fl8l AR A AR oldE ARARE

N

o] g5t Qg 3k (warming-up) O, BFAIERA H3Pdo] F
& AE7F 10031 n-Mlh(n-cetane, C,¢H,,)7F 28/do] v Aebrt
1591 epAlE=142,2,4,4,6,8,8-heptamethyl nonane, CoH,3(CH;),]
o] NS FFEICE ARSIt

A&7} = n-AEH% + 0.15 x FEPE =% ¥)



7] e 73RS AR fesRlzE B AR £ 377

AR A7) AR Sk flall AR RS AR 5+ F
FAEE A MRS EEAI R A§F ALl 501 Q55 HF Al
& Az3I8lth CFRF-541]1F o83t BFAIEE 48 7t
(handwheel reading)?} AA AR 59] ke SAHO = ofelig} 2
o] Alge] A= Atsigint.

HW-HW,r

CNg=CNgpt (HWHRF* HWLR) (CNyrpr—CNrp) 3)

7ol CNg = &A1 5.2 Alet7}
CN, g = AAMIEE EEA|TO] AE}
CNypr = TAE EFA 5] Al
HW, = A =9] =g Sk
HWLRF = Xﬂ’ﬂ]% E‘i"‘]gg} t:;HE—%] %@%)\'

HW e = 2AE EF2A R =3 S35k

2-3. FEMEDI =5
=M E7H(Derived Cetane Number; DCN)i= SETAAFS] 1QT-
LME 0431301, ASTM D 6890 HPylell F3lo] fEAe=
74313t 580 °C= A1 A of] A7 =H0.0985 g/inj)e] A5E
AR H, A5} AAERE AR SA8l] ke WHeE, A
BE 158 AL AdaAow gl Aol A8k Q=
EE AAEE AAART SAl FA0] 2 FYEE AIZ H,
16HAIRE] 4705 (& 3271 A52ALE 58 S E s
7ke) BtE TERo 2 Al 7 WS =33kt Fig. 12 IQT(Ignition
quality tester)3 ©]8-3l 52 FEA/HE S5k dEE 1
x5 Fol Tt A4 el ASTt BARE SR s oY
W37} doju| g o] whale Qe Wk S| dojutt
o] T 3} A7k = A4 AAH(Ignition delay time; ID)YS =
Ao 2 g 3 A} Aktect. & 22 ASTM D
68900 EFH 20w MEZP) tE ZFdnss AA Azl
IQTE o]&4l vl Ao zZHN few FE o))
186.6

DCN = 4.460 + —— 4
C 60 D) “)
‘- Ignition Delay 4+
Combustion Pressure
Recovery Point
z
2]
5 Needle
= Lift
f
\\J
o 1 2 3 4 5 6 7 8 9 10
Time (MS)
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Fig. 2. Determination of cetane number for 4 refineries’ base diesel.
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Table 1. Analysis of density and distillation values

A Corp. B Corp.
Additive Blending ratio orp orp
d(g/mL) TIOCC)  T50(°C)  T90(°C)  d(gmL)  TI0(°C)  T50(°C)  T90(°C)
0% 0.8242 177.9 2694 343.1 0.8311 2135 280.6 3324
5% 0.8228 175.7 263.9 340.8 0.8296 208.7 2774 3313
10% 0.8213 172.1 256.8 337.8 0.8281 203.0 273.7 330.7
Kerosene 15% 0.8196 168.7 249.8 335.0 0.8264 197.3 270.3 330.2
20% 0.8186 170.2 247.1 334.8 0.8251 191.9 264.7 327.1
25% 0.8172 168.2 240.4 3327 0.8238 187.3 260.5 326.8
30% 0.8160 167.9 236.8 330.0 0.8222 184.5 2553 3247
1.5% 0.8250 177.3 270.6 342.8 0.8319 2135 2813 3314
3% 0.8260 179.9 276.2 3449 0.8321 213.7 283.7 3333
BD 5% 0.8260 178.6 277.6 3432 0.8329 215.8 286.6 333.7
10% 0.8264 180.6 282.8 341.1 0.8350 218.6 292.5 3353
20% 0.8289 185.2 293.7 344.0 0.8370 223.0 297.5 336.8
300 ppm 0.8298 187.5 285.0 3475 0.8311 210.9 279.7 3314
400 ppm 0.8296 186.5 284.7 3479 0.8311 210.6 279.9 332.1
500 ppm 0.8297 186.7 284.6 347.6 0.8311 210.8 280.1 332.0
Cetane Improver 550 o 0.8298 188.4 2853 347.5 0.8311 2114 280.0 332.0
700 ppm 0.8299 187.5 284.8 348.7 0.8311 2119 279.9 332.1
800 ppm 0.8298 185.3 283.8 347.1 0.8312 211.0 279.9 3319
C Corp. D Corp.
0% 0.8223 196.2 2735 336.4 0.8285 2113 277.0 330.3
5% 0.8208 194.2 2723 3354 0.8269 207.2 2734 327.6
10% 0.8186 188.2 267.3 333.8 0.8255 201.7 270.1 3264
Kerosene 15% 0.8180 183.6 2652 3336 0.8237 195.9 265.2 324.8
20% 0.8158 178.4 259.8 331.8 0.8222 193.8 261.8 323.5
25% 0.8136 176.2 252.8 329.9 0.8205 186.4 256.2 3215
30% 0.8109 172.2 244.5 3272 0.8190 185.4 2523 320.9
1.5% 0.8231 199.9 275.1 3372 0.8290 2083 2773 329.7
3% 0.8232 198.5 276.0 3374 0.8291 2133 279.4 3333
BD 5% 0.8236 200.5 279.4 338.1 0.8296 2124 2814 332.1
10% 0.8244 2013 2814 3383 0.8299 216.6 285.6 3353
20% 0.8285 205.6 291.1 339.8 0.8329 218.6 293.6 3374
300 ppm 0.8245 200.2 2753 3364 0.8285 2133 2777 330.1
400 ppm 0.8246 201.1 2754 336.7 0.8286 210.1 277.1 330.5
500 ppm 0.8243 202.2 2763 3372 0.8285 210.5 276.5 329.6
Cetane | PP
€ € Improver
P 600 ppm 0.8247 2013 2762 3372 0.8286 2114 276.7 328.8
700 ppm 0.8245 200.4 275.7 336.8 0.8286 2118 277.3 330.6
800 ppm 0.8244 200.7 275.6 336.8 0.8286 2113 276.9 330.0
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Fig. 3. Variation of cetane number, derived cetane number and cetane index by kerosene.
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Fig. 4. Influence of cetane number, derived cetane number and cetane index on biodiesel mixed samples.
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Fig. 5. Effect of Cetane improver on cetane number, derived cetane number and cetane index.
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Fig. 6. Gas chromatograms of base diesel and blended diesel sample.
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