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Abstract : In these days, many countries carry out many renewable energy policies to increase
the renewable energy portion and to reduce the GHG(Green House Gas). In Korea, RPS(Renewable
Portfolio Standards) focused on over 500MW power producers is conducting. And they are using
the bio—fuel oil to meet their RPS quota. The oil is a mixture of animal and vegetable fat or fatty
acid ester of them and should satisfy some specifications to use the power generation such as
viscosity, pour point, acid number. Depends on the raw materials, quality characteristics of power
bio—fuel oil are changed. By adding the power bio—fuel oil, pour point, density, sulfur content and
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viscosity are decreased and acid number, iodine number, oxygen content are increased. In this

study, we test the quality characteristic of power bio—fuel oil and the property changes by the
blending ratio of power bio—fuel oil & conventional fuel oil.

Keywords . Power bio—fuel oil, Fuel o0il(B-C), Renewable Portfolio Standard(RPS), Animal and

vegetable oil,
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Table 1. Main materials of power bio—fuel oil
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Palm oil series

Biodiesel series

Animal and vegetable oil series

Crude palm oil(CPO)

Refined bleach deodorized palm oil
(RBDPO)

Palm fatty acid distillate(PFAD)

Refined bleach deodorized stearin
(Palm stearin)

Palm acid oil(PAQO)

Biodiesel(BD 100)

Tallow

Biodiesel pitch Lard

Cashew nut shell liquid
(CNSL)

Table 2. Main materials of test sample

Plant bio—fuel oil(A)

Plant bio—fuel oil(B)

Plant bio—fuel oil(C)

Biodiesel pitch

(50~70%) (10~30%)
Palm acid oil Animal oil
(10~20%) (10~20%)
Fatty acid methyl ester Crude palm oil
(10~20%) (30~60%)

Biodiesel pitch

Biodiesel pitch
(15~30%)

Palm acid oil
(10~20%)

Cashew nut shell liquid
(30~50%)
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Table 3. The Quality standard and test method of power bio—fuel oil

Property Limit Test method

Flash point (C) min. 70 KS M ISO 2592
Viscosity (40°C, mn/s) 20 ~ 100 KS M ISO 3104
Carbon residue (wt.%) max. 10 KS M ISO 10370
Sulfur (wt.%) max. 0.1 KS M ISO 8754
Ash (wt.%) max. 0.10 KS M ISO 6245
Copper strip corrosion (50°C, 3h) max. 1b KS M ISO 2160
Pour point (C) max. 27.5 KS M 2016
Density (15C, kg/m’) max. 991 KS M 2002
Water (wt.%) max. 0.20 KS M 0010
Acid number (mg KOH/g) max. 25 KS M ISO 6618

) Na max. 70 AAS
Alkali metal Ca max. 30 AAS
(mg/kg)

K max. 70 AAS

lodine number (g/100g) max. 120 EN 14111
Nitrogen (wt.%) max. 0.3 KS M 2112
Vanadium(V) (mg/kg) max. 50 ICP
Gross heating value (kcal/kg) min. 9,000 KS M 2057
Water and sediment (vol.%) max. 0.5 KS M ISO 9030
Si + Al + Fe (mg/kg) max. 200 ICP
Phosphorus(P) (mg/kg) max. 100 ICP

Table 4. Element analyzer conditions

item C, H analysis O analysis
Furnace temp. (C) L : 900, R : 680 1060
Oven temp. (C) 75 65
Carrier flow (mL/min) 140 130
Reference flow (mL/min) 100 100
Detector TCD TCD
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Table 5. The physicochemical characteristics of fuel oil and power bio—fuel oil

Fuel oil Power bio—fuel oil

Property (B-C) A B C
Flash point (C) 164.0 182.0 252.0 174.0
Viscosity @40°C (mr/s) 147.20 21.43 81.31 25.24
Viscosity @50C  (mr/s) 86.67 15.72 72.17 16.36
Carbon residue (wt.%) 5.43 0.11 0.86 0.86
Sulfur (wt.%) 0.218 0.005 0.006 0.018
Ash (wt.%) 0.007 0.039 0.003 0.020
Copper corrosion (50°C, 3h) la la la la
Pour point (C) 25.0 12.5 7.5 0.0
Density (15C, kg/m’) 932.7 908.9 947.7 915.2
Water (wt.%) 0.188 0.162 0.190 0.193
Acid number (mg KOH/g) 1.0 22.7 1.4 23.2
. Na 9 27 15 13

Alkali metal Ca 3 1 ) )

(mg/kg)

K 11 8 2 6

lodine number (g/100g) 38 63 99 94
Nitrogen (wt.%) 0.12 0.01 0.05 0.03
Vanadium(V) (mg/kg) 3.052 0.058 0.148 0.152
Gross Heating value (kcal/kg) 10,630 9,470 9,290 9,460
Water and sediment (vol.%) 0.035 0.085 0.010 0.100
Si + Al + Fe (mg/kg) 30 83 3 146

Phosphorus(P) (mg/kg) 20 6 10 5
Element C 85.85 77.31 78.04 78.25
contents H 12.46 12.30 11.78 12.12
(wt.%) 0 0.84 9.76 10.21 9.49

- 566 -



AZ7t YR woW 2
27F =57 g3, J=rt
o] =AY H
g HoleFRe &
= Henz 7]Ee]
Ak S6 AadHol &g Al W2 Ak 9
W7 Fol sk
2t THE Hlo| 0B RE T AiAH|of A
4% Z¢ HUd"olY dRHE 5 dRAH|9
Mzxet EE2 A5t sttt FHEE
stgao] @afvt SUMSE, 23 ©@Es
$2 Z7IRi dutdog SBA A= 4
FA o] ZSpA AL gRFo] o v, Table 5¢]
MNE SEGGA EFHgo]l w2 BA=TE w2
SHEE YeR it
A4t7Hacid numben® A& 1g Fofl e-f= o]
Ag AEE HAsed 428FE 979
2 A= O o 4R mg 99E
02 7t a9 4ske E4o] gk
olujgict, WG ol FH= AN gH
el A7kl 1AL A FARAE T
duz ARgsH] diZel

Im
o

r
re U

[E e o2t

it ya 2

ofl »L
o]

o

EL

M

o

1o
o,
o 4
o)
A
i

@)
o
E

Hu)
i)
AT
i_“
A
ol

1o rf

A
=1
—E/\

MV

O

ol rlr

i |o

Al

TSR o)
flo

]

C &f diHl 47zt
E3=dl, 59 a4rke] F AHH(PAO)7E 29k
Hole FR/(A, O 445 w2 AVHE UEUd
=8

&4 (pour point) Al=7t FEohe FHALE
E 90| §E5H] e S EY 25T w2
25 TRtk A= &7 o= REolstm
oz FojA =22 ¢A Hol A, %,
gl A= FA Hed o] :E f5ol
2t gty dytdo= Hhd-g Hio|FRo] U=
EHEY F5HE 0C ooz F2& Ho,
AL L L(CNSL)2 o ejoltt. AFHRAAL L
de  olFt2E=AManacardic  acid), FitHE
(cardanol), 7t2=(cardo) ¥} 2 WIFE Egl
a7 FERCRA, =3t 9 Exs} AAtow
TAE e FAEA A diHl f5Hel 5
0C= mi¢ Yt E3h HREREH Hes v
FabEel HlsiAE s We f5HS 7HIth
Table 5oA% AR BALU(CNSL) o] =3t
Hol @ F(C) 9] f5Hol B HoleFf(A, B)
o] A EbgT

Ho] @ F-0] F&w HEA YIS, HhE,
Si+Al+Fe, )2 HdExAde] uwat tpefetd, &
AHFPAOIY Ai7rH A 2 A (CNSL), Hiol @4
1] 2] (Biodiesel pitch)@t 22 #7t9] §AES &

BRI LR E RS

wo) TR AA 34 gol AHAY AZ F

AN FEEEO EFD 5 W] g ¥

22U A 494, 09 358 ol o

& ¥ Z4Hd Az Fo| eUelEs o

34 HEES ARGsh) 52 YA 2]
.

o Yol HAHE(deposi)E FHAZIAY &dA
v & A"9d S (SCR,  Selective
Catalytic Reduction)®] ZujE mEA]7|H, &3
UEET ZE2 o3t A & a&5wlR
dAs W o] =2 AS dad BAZ &
AL 4 Qo vhvg 9 AeE, &
T A2A Y FAoyg Z7ntrE 8T & QL
o

4
k)
o
il

AAE HoleFf Fo AP F=2 985l
A Fol AN FeAEE, FERA &
Fol Fors ¢ dF2 H% EoRh o 9

| 22409 ZME w=A7IAY dde 34
sto] dEEAeES oAl sk ¥l 2
deiz & Hum)dd & 5l 2% ©
stz AAsoF gt HioleFf Be 2474
£ 9BE Aoy 2 4 34S 7Rlens
Ql ol WA 54

AEd daetds duEd voleujiniE
Artd TR veledfre AR G
e Aradkol wob 94 Fou I
vl A Askd 5 glom, ga o4 R W
ong WAL 10% F= FA Uehuch E3,
C & vl & 2 A ool Hojq A
ot AR (EOx) 2 Za4eE(NOx) 59
&7t Agaart gl

S~
oflh

i

3.2, WHE Hol2ER BHHB0 0= BY
=

WG vl 9FHE CER IS0, 20,
30, 50, 70 #¥%)=2 &ste] Ul CFH &4
NEE WESREA] Y B RHENE
Table 69 UfERRSIEL CE§ BQ71E(Q8H,
A, B3 A2, F B ) 2 A Fa
G2 s RAskgch WS vpoleF
LA EQE 3% BAARRA of A7
ol A3} slo] Y Fh Y GIT I
ool AZsp] Bawe sn gonz wd
wlol 036 100 Huw7tx TG R Aa
Az AdEs 49 CFR BWIEE BE @

shect.

1N 24 oo 2 o



Vol. 31, No. 4 (2014)

Table 6. The physicochemical characteristics of power bio—fuel oil blends

Blend ratio of power bio—fuel oil Power
Property Fuel oil bio—fuel
10%  20% 30%  50% 0%  oil(A)
Flash point (C) 164.0 1660 1680 170.0 1720 1760 1820
Viscosity @40C 14720 11690 9549  67.86  48.08 3254  21.43
(mnt/s)
Viscosity @50C 86.67 6579 5222 4259 2930  21.01 1572
(mt/s)
Water and sediment 0.06 0.10 015 020 025 030 0.30
(vol.%)
Sulfur (wt.%) 0.218 0204 0.181 0.160 0115 0.072  0.005
Pour point (C) 31.0 30.0 28.0 26.0 23.0 16.0 12.0
Density @15C 932.7 921.2 9197 9187 9157 9120  908.9
(kg/m’)
Water (wt.%) 0.035 0.038  0.048  0.069 0091  0.123  0.146
Acid number
(mg KOL/g) 1.0 6.4 9.9 11.6 14.2 17.2 22.7
Todine number
(&/100) 38 39 42 46 52 56 63
Gross heating value 10,630 10,540 10,370 10,280 10,040 9,800 9,470
(kcal/kg)
Net heating value 9,960 9870 9,700 9,610 9370 9,140  8.800
(kcal/kg)
| C 85.85 8559 8422 8369 8291 8048  77.31
Element H 12.46 1243 1240 1238 1236 12.31 12.30
contents
%) 0 0.84 2.66 2.89 3.45 5.4 7.56 9.76
' N 0.18 0.16 0.15 0.13 0.10 0.06 0.01

Viscosity (mr/s)

a 10 20
Blend ratio of Bio-fuel oil

50 70

100

Fig. 1. The comparison of viscosity of power

bio—fuel oil blends.
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