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Abstract

In Korea, despite of scarcity of energy source, the importance of oils as energy sources hag
become high abruptly, because of sudden industrialization through 1960 s, and owing to relatively
cheaper price of oils. Consequently the ratio of oil consumption to the national income per capita
is 1. 33,k close to the average ratio (1.38) of U.S. and other 15 advanced nations of the world.

Therefore, the author tries to contribute to protection of consumers of oils, to increase of heat
efficiency of oils and decrease of pollution by oils, by analysing and comparing the samples of
Bunker C’s refined in Korea which are consumed as fuels on land and sea, and by detecting the
sources of contamination of them, and correcting the sources of their contamination,
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For this purpose, the author analysed those samples and compared their flash point, viscosity,
water, bottom sediment & water, sulfur, calorific value, etc. with the regulation of the Korean
Industrial Standard, and got the result that all of them met the requirements of the regulation
except very higher viscosity, and the artificial contamination of oils in the circulating process
was not found.

But it seems that more confidence should come from analytic and comparative study of much
more samples.

1. B B

7349} To.Q&a ] LIS MRS & LRl iAo Frfme) FENAE Rl (B
Hell wteh R Fluhptiol b £ER-E AE Bl st & ¢ Yo 734 1285 Oil
and Gas Journalel f&3t= A FEuiEpiRe 627,856 5 BB/LE #Eg o] s}+&u OPEC
(Organizatin of Petroleum Exporting Countries) ] #Ejiiko] 65.2%% 533 =},
(F12H8)

(& 1] {tRe] FhBwE(1974)

FMERR (T barrel) | R H(%)
d = M A e} 10, 500 1.7
h 3¢ 20, 000 3.2
o} 5 =} | 21,500 3.4
o gk 60, 000 96
o] #} a 31,500 5.0
e | °] E 64, 000 10.2
A% "] oF 2 ow o} 132, 000 21.0
£ il 80, 000 12.7
& u] o} 25, 500 4.1
L A I of 20. 000 3.2
ES BY 34.700 5.5
Woood o+ 94 g 14, 000 2.2
3 it 114,156 18.2
1i'8 # 1 & 627, 856 100.0
OPEC it 409, 815 65. 2

%¥l T Oil & Gas Journal, Dec., 31.1973.
SRIMCTMBG : GIBIEDE : T6% 371 251 BT . 169914 WK,
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) FmMAERS e RIS 10~73F0 £ 7.3%9 BMES 2o T3FS &
Felte 2, 726EMES st w OPECEKES FimiERE ¥ 204 2o F & ulebgol 73
tF) 10,388, 9FBarrel/dayo] = o714 OPECFARS) thRITMARE 0 ol A A e LS
2 el QAL 60 4L 6% A 736l £ 55.7% % A Eot KMl ddAE
BRf Hbie) FALMMIBIEE (KT EMCPHARENS WS [Mats 60%:9) 89.4%¢| A 724l
T 84.6%2 Wbyt (3 BW)

(% 2) OPEC #Ee| Eh4&E #B
(=+%] : Fbarrel/H)

T
1970(A) 1971 ¢ 1972 } 1973(B) 1974((:)“% C/A(%) | C/B(%)
1 .
h W
Ap$-2) o} hu] o} ¥ 3,797 5  4,770.1 6,014 7 7,599.7) 8,482.8 +123.4  +11.6
o] 2 3,844.8]  4,566.1 5,049, 9 589.5 6,055.8 +57.5 +2.7
F ¢ ] EY ' 2,080.3 3,197.7 3,286.8/ 13,0224 2,548.4 —14.7 —15.7
o] CINE 1,558.4/  1,706.5 1,454.5| 1,966.1 1,870.0 +20.1 —4.8
ob gk & 15 W 4B 776.7\ 1,059 1| 1,207.3 1,522.2 1,683.1 +116.7 +10.6
7 ¥ = 361. 2 430.2 482. 4 570. 3 518.6 +43.6 -91
i 3t 13,327.9, 15,729.7| 17,495.6| 20,577.2| 21,159,7 +58. le +2.8
otz st % F§
th o] 2 o o} 1,083.00 1,531.0, 1,817.1] 2,054.6] 2,275.0{ +110.1] +10.7
oy o} 3,321.31 2,761.9/ 2,214 7 21853 1,490.0, —55.1 —31.8
o A ) 1, 008. 0 775.00 1,064.0{ 1,090.0, 1,045.0 +3. 7 —4.1
7} ¥ 108. 0| 115.0 126. 0 150. 8 180.8 +66.7 +19. 4
ol = ¥ 4] of 853. 0 889.0, 1,060.0/ 1,324.0, 1,425.00 +67.1 +7.6
] *
wl ] = o g 3,708.0] 3,549.1] 3.219.9] 3,366.0| 2,972.6] —19.8 —11.7
q 3 = = 4.0 4. oi/ 79. 0 218.2 155.0 — —29.0
J
! : :
7 7t 10, 085. 3[ 9,625.0, 9,580.7, 10,388.9 9,542.6 ~5. 4\ —8.1
i :
OPEC & it 23,413.2| 25, 354. 7\ 27,076.3 30,966.1 30,702.3  +3L. 1 —0.9
1) 2) thiL e BE

#0 ¥} : Petroleum Intelligence Weekly, 1975. 1. 27.
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% 3) #REM &£&F - Kic OPECe hE#B -
(8]t %)
e i # H
1960 41.6 89. 4
6 7 47.5 88.5
7 0 51.4 85. 8
71 52.6 85.9
7 2 53. 4 84.6
7 3 655.7 —

Z ¥ : OPEC, Annual Statistical Bulletin (H AR Securityd] B3F 78, p. 202004 ##R).

SR EERGS  MEGH, 76 38 25H BT, P 1624 A HR
1) felvete] FEhRA#B RaERE

FEvebe EAREI YA EES BRS 60FERE Hetd 2T THAbA =t GhiEE
[ 4] Korea Crude Import Record by Country (#Hiima#lsEd A #it)
- et | e | e | e 68 | 69
S. ARABIA 12,545
: (22.45%)
KUWAIT 5,835 +7,137 8,513 11,023 17,997 24, 464
(100%)| (63.89%) (59.94%)| (59.72%)| (49.43%)| (43.77%)
IRAN 4,033 5,689 7,435 18,412 18, 880
(36.11%)| (40.06%)| (40.28%)| (50.57%)| (33.78%)
KHAFJI
NIGERIA
RATAWI(N.Z.)
OTHERS |
" TOTAL 5, 835 11. 170 14. 202 18. 458 36. 409 55. 889
o o (100%)1  (100%)!  (100%)! (100%) (100%) (100%)
0 | 7 72 | 713 | m 75 |76
S. ARABIA 21,955 |- 30.549 | 36.867 | 63.411 | 73.713 | 51.861 38, 822
(31.75%)| (35.76%)| (39.82%)| (61.44%)| (65.40%)| (44.59%)| (39.56% )
KUWAIT 24,998 | 43.984 | 46.628 19. 401 18.886 | 52,156 | 37,848
(36.15%)| (51.49%)| (50.36%)| (18.80% )} (16.76%)| (44.84%)| (38.57%)
IRAN 22,197 10, 892 2, 824 4,554 3,305 882 12, 692
(32.10%)| (12.75%)| (3.05%)| (4.41%)| (293%)| (0.76%) (12.93%)
KHAFJI 5,542 | 15,844 | 16,799 | 10,100 8, 147
(5.99%)| (15.35%)] (14.91%) 8.68%| (8.30%)
. NIGERIA 720
(0.78%) -
RATAWI(N. Z.) 819
0.70%)
OTHERS 496 631
(0.43%) (0.64%)
TOTAL 69,150 | 85,425 | 92.581 | 103,210 | 112,703 | 116,314 | ©8,140
(100%))  (100%))  (100%)  (100%)'  (100%)|  (100%)' (100%)

wlh 1535 94 3087129 &
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(s)

ool BERRE Had HEmMez ERToza duAFosY AmkEs HEe Zimsl
FotAA TAfEd & 62469 2.5(%, FHKE BT AR FEE 2 MY 4zl S
ket

Bl ARE 645l BRI BBE 2 2 % Wik, B, mfddA %o &
ule} ol G44E9] 5 8FEB/LAA 75

BEozx, HFE AWMT MERSE 2o £ 4 2 FE

=

fpel & 1I6EMB/LE A9 20f5t el et

(F5) HRATER Ao 1A% BhERR

B | oo™ | Fdloids & ESET | BB AlB
3 b5 - — 2.16 1.737 1.38
A 4 21, 089 83,146 3.94 2.606 1.51
% 203, 216 786,374 3.87 . 3.787 102
W W o= 4,910 17,527 3.57 2.175 1.64
2 9 4 7,978 28,437 3.56 2.825 1.26
W o % = 12,873 34, 705 2.70 1. 744 1.55
# W 12,796 28, 611 2.33 1.948 1.20
[i} , B 58. 707 133,771 2.28 1.989 1.15
k3 B 55, 234 115, 490 2.08 1. 509 1.38
O 6,203 12,768 2.05 2.294 0.89
B 3 102, 321 188, 164 1.84 1.285 1.43
= S 50, 320 91, 695 1.82 1.964 0.93
ol & ¥ o} 53,170 92,276 | 1.74 1. 254 1.39
oo o e 10,035 13,174 1 1.31 821 1.60
# 240, 571 274,920 | 1.14 1.256 - 0.91
. @ + & 13, 800 4,933 | 0.36 268 1.34
Fp i3 536, 984 20,777 ! 0. 04 76 0.53
#® OB 69 30,738 8, 885 ‘ 0.29 208 1.30

73 32,905 16,410 | 0. 50 376 1.33

¥}« Worid Petroleum(1969).

gl el Sl E K 5ol mo
vIAGE BRI fRel HEE HELAE

Ko

T=

Fhig & & (ko)

BB (8)

uhel zro] MEHEREC oA = EkdE e
< 1.330.24 EH % FE 16M

PRy R (L 38) el A9 st A HEEAAN & Moz £ Kol &2 U=k,

2) HRe wEH

BRme WRES BETAA HEEA SlEE e BEAA 2 Bk EERSES s
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9 DIl fkAF Y& ohdeh B HILE 98 Bl W el ¥ #ke
Wil S 9N FURBEA A HREE RET DA 2 Kk BERGE S
¢ BE et
3) W3el B
o) YdE obshE elA wlel MEEA SRS E Bunker CB WKL E RN
T AT HHTES MBI A HRRTE Ml ol & RESY WEEE Rl
S HHER AEW L FETE HEo R Ik,

2 HRBES BE
HWHMTHA 289 Bunker C5 THHHHMS Ul BRI —8 MhTHERS B8

£ RBE REGEHY WEmERE.

SOBHERUTE:, AWEE S ERHKE 2 MRES 8 A,

1) FEERFE

Hf2 KSM 2001 9 2/ ASTMD-270

Bl & EANUKR ety %S REEHE sty L it o fmiddAE £l
b E EKAR Fol KEGMAR:, WEIRM, BEA 3pte R ol &9 #HRY WE
BE2Y REE BHEa .

No. 1 #¥= Bl 29 fEFABE, No. 2 #kte g =2iid A, No. 3 A¥s IFE 29 g
2, No 4 RAte w2 2FREE, No 5 Rets ekl 29 28308 sk,

2) REER % (Reaction test)
#2 KSM 2012

3) FkRRB

BB, Pensky Martens Closed Tester
HE KSM 2019
FERRE ASTM D-93, JIS K2265

1) ¥ERE

B A1, Saybolt Furol Viscometer

Bit2 KSM 2013, BIHGEE KSM 2014

FBHE ASTM D-88

2% S.F.S. 2 WER A& Stz #wEseh

5 Xk & %
B 71 Distillation method
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L KSM 2058

6) Bottom Sediment & Water

RKE B w0 R (Ceutrifuge)
#HE ASTM D-1796

R 5
HIFL KSM 2044
B, ASTM D-482
W &

A&7k mE R (Lamp method)
#E KSM 2027
FABEH A ASTM D-1266

9) API degree

St h i Hrdrometer method
PR L ASTM D-287

10) BB

B8 /7#: Automatic Recording Bomb Calorimeter (Shima Dzu type)
BFE KSM 2057
RABEHEE ASTM D-24

3. C#Eid(Bunker C)of R HiFfE L&

©.z]pebe] Cifiyi (Bunker C)9 #gffis KSM 26140 {ksto =& 3k 63 2,

JIS K2205 @] #isxer #MAstl KSM 26140l A & Ay, BEw, CHEMZ 4% A&
JIS K2205o0 A =, 16, 2ff, 3fic2 @&, CEMS 43 ddA Kool 2.0 T, (KSM
26140l A& 1.0 BIT), #4el #HEsA & Bi((KSM 2614¢l ol A & 3.50131) sh& £2& #
#roleh. 8tsd ASTM D-39690 A = #i8ihiE No. 1~No. 6 7H4 & 6o 2 Mgsta CHEjl (Bunker
C)% No.5, No. 6ol %=

ko) A oF- # 73 2ok fE L ABE No.1, No.2, No.3, No.4, No.5 2 5y
s, No. 13 No.2 & Ajf, No.3, No.4% Bjt, No.5%& Cik# [E4rstd Epistrlz s

1) RERR A7
RIEREE QA& Hite s vepsts,
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(& 6) MAol #FE (KSM2614)

25 g gl ¢ 984 EAE 32 aR0s 2 w]A %]w ¥
¢ (€) [(0C, eS| (T) | (FA%) | (51%) | (FA%) | (A %)
|

L2 | % 4| 60l | 2093 | selsh | 4ol | 0.3¢l5h 0.05¢I3k | 0.5¢13

A%’?r‘ i - i
25 ‘% 4| 60014 | 20013} | 50] 3} 4013k | 0.3°13F | 0.05018} | 2.00]%
> BE4 F 4| 60914 | s0elsh | 10013 | selsk | 0.4l | 0.05¢13} | 3.00]%}
15 |2 4| 7004 ’ 50~150 - — 0.5918 | 0.0l | 1.5¢]%
b2 [% 4| 7094 | 50~150 - = 0515 | 01003 | 35413

CEH ‘ I
3% [ 4| 70014 | 150~400 - —| 0.6 | 0.101% | 1.50]%
45 |3 4| 7004 | 40003 — —| 1.00]% 3. 50 5}

2) BIKBRMe] At
FIKEERERS KRE 65°CA 135C7AA 70Ce] 27 HEZE Y KSM 26149 #ikskel
#atd 70C Blhoz el Cite No.5 B 65Tl 22 Hifkel o] &® oy,
POBTUR b, BEES RES Y A EEE Bels. A HEEEsL S G
Bakel kel B BREME SBRAT 2o Al

3) ERB A

KT Biteol = CHE 2957} BIME 50~150, CHuh 3%%7F 150~400, C#uh 4%%7F 40010
vl et REAVHRE =T FHBrE CHEill 4% &EAY. webA Boilert A¥AKELS
pople CEMS 2%i7F ¥ e o Bkl v 2% KEd = ARV A4+

0 kARBE S :
PR HRe RITo R Karel K Akthe] EHS BES v 236 Ad i
o a%F.
5) Bottom Sediment & Water %2 o7

KSu} JISel &= o] HHEAl HWa Mol ¢l.ort ASTM D-3969 Fuel oil ##ol w2 No. 57+
1.00 BT, No.67F 2.00 T, MEAHERE old 4%t No1 5 HBE MEd
S AHEE 0.052 Mt 0.752 MES WEE Jehl A RBa BEdA  Eaol
&8 FRe| o}dst sfsEec),
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6) HHHB S
RIHAZE 3.5% M2 Bite) MR- AMTE 99 I Mikdital A s Mg = 3.

%% o J=A &

Brobet e BEfAEC] A%etet.

AR 5 A & A4 HFow o7& ulols),

AR SR

(9)

ol HE AHiel EEZ AAe 2v

(R 7 REDinfE

%

SOE | No,l (ARL) | No,2 (ARt) | No3 (BEt) | No4 (Bit) | No5 (C i)

pedass b L .
w W B AT ' Wael hF ¥ a2 # Wad g g2 g Ha8 2B
Reaction test. neut. neut. neut. neut. neut.
Flash point 110t (118.3¢)| 130¢ 135¢ 87t (104T)| 65¢ (71¢)
(p.m.c¢) (230°F) (245°F)| (266°F) (276°F) (188.6°F) (149°F)
(220°F) (159. 8°F)

Viscosity

S.F.S. (122°F){ 122.5 (48.8) 160. 5 118.6 145.0 (149) 74.7 (58.2)

cSt. *262. 22 102.5 *346. 07 *254. 05 *310. 41 320.15 | 159.54 123. 4
Water, volume% 0.5 0.4 0.3 0.4 0.5 (0.2)
B.S. &W. 0.75 (0. 05) 0.45 0.35 0.5 (0.2) 0.35
Ash contents % 0. 039 0.07 0. 06 0. 06 0.029 (0.02)
Sulpur weight % 3.38 (3.01) 3.32 3. 47 3.49 (3.91)] 3.48 (3.41)
API 60°F 15.0 (19.1) 15.2 15. 4 15.4(15.4)! 18.2 (18.6)
Calorific value 10, 500 10, 200 10, 000 10, 050 10, 300

*E HR{E LLE

7) API degree2| $i1

KSHithel = #igel 8ot Cits RBS Bttt Fis

Wz gla 15°4 15.4°7

AR Hq e

8) mmEel Hin

EE BB B> Rt B%E ¥ g3 10,000~10, 500 keal/kgz = o] 9=},

4. ® W

Eoitgh whel Aol $iETTel =2 Cilifi(Bunker C)% #iE@EREAA B3 WSS e
fERE BES BRAStLE A Skl /%S HWES ddh. ¥ #EDS Ad: HiRgd
TR PEZE heE A RS S ot ol & fLFel TEIA e SFom qr)e
srel e, Pt BURAETS Sl BT HES O TS ARE LA HBRS S5
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of ¥l &4 R I AR

Zow o] WS HiTstE WA HED FORE RSt HEE T4 RUIBMIN
SR SEREES HMRTE WEihkRat RkERRS BRAY MEE SEHEE
BWRE, KOEBEAET FEEMET NHEFK S o LdA FHTE HEE Fhe 0
Yt

2 £ X MW

. KSHfR& L8 1 ¥ 2 @#BISKiIGE.

1975 Annual Book of ASTM Standards part 23~part 25. Petroleum products and Lubricants, [)M)I)
PR RBRE:, AHRERSE, ML Hal B 435K,

BRELSE PABES] AR, HAREYE WHFEEBHARE B 19754,

BB, SREIEMEBAR, 766, A<,

Fuels-Heat of Combustion Report No, 38. Oct, 75, CALTEX INTERNATIONAL TECHNICAL CENTER,
SYDNEY, AUSTRALIA,

ISR
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