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SPECIFICATION FOR MOTOR UNLEADED GASOLINE sRE] 3
(92UL ~ 95UL ~ 98UL ~ 95E3) (zx1) eS|
- ~ A2 5%% (Product No. ) @ 924457 (92 Unleaded gasoline) : 113-F12092
954 437 % (95 Unleaded gasoline) : 113-F12095
98 457 % (98 Unleaded gasoline) : 113-F12098
FpEi i (95E3 Gasohol) @ 113-F12295

-~ A& i (For Use) @ AMgPaf* 035 WA SA &S B0 30T 8 315 % S & o 4o R RCF 4
fCEB2 T E FIE o

!
/2

=~ &F (Quality)

I W2
i #Ep (Test Methods)
[tems 920L  95UL  98UL  95E3 CNS ASTM
% A& :Density at 15C » g/ml Report Report 12017 D1298
14474 D4052(zx7
‘2 B (# 7 2) : Octane No. > Research Min. 92 95 98 95 12011 D2699
8¢ Color Blue Yellow Red L Green Visual Visual
< Z # & (RVP) : Reid vapor pressure ° Max. 60 60 12012 D323
at 37.8°C > kPaGz2) (323) 14628  D4953
14666  D5191¢zxm)
14860  D5482
S 4 Corrosion ° Copper strip > dhr at 50°C Max. No. 1 No.1 1219 D130
“f& T+ (3% %2 ) @ Oxidation stability > Min. 240 240 12014 D525
induction period : 100°C » minutes
%2 8 (3 %) Existent gum > mg/100ml Max. 4 4 3382 D381
% 7 ¥ ' Oxygen content » wt%(;:x2) Max. 2.7 2.7 14297  D4815¢:xm)
(:x3) 14627  D5599
¥ % & ! Benzene content ° vol. %(;:x2) Max. 1.0 1.0 14561 D3606
14560
14298  D5580(:x1)
- %' 2 €  Aromatics » vol. %(x2) Max. 36 36 14560 -

14298  D5580(G:x7)
14831  D6293
15110  D6839
54z 4 £ ¢ Olefins » vol.% (2) Max. 18 18 3577 D1319
14831  D6293
14861  D6296
15112 D6550(:x6)
14949  D6730Gxn
15110  D6839

Fuz £ ¢ Sulfur content ° ppmw(;r2) Max. 50 50 13877  D2622

14116  D3120
14505  D5453(:x7)
14862  D6334

%z £ : Lead content » g Pb/L Max. 0.013 0.013 12013 D3237¢zD
12762  D5059

Top
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SPECIFICATION FOR MOTOR UNLEADED GASOLINE w34
(92UL ~ 95UL ~ 98UL ~ 95E3) (zx1) B 2/2
e R (Te;iﬁetl/lods)
[tems 920L 95UL 98UL  95E3 CNS ASTM
wile fg 7 £ : Fuel grade ethanol » Max. - 3Gxa) 14297  D4815¢zxD)
vol. %(;x5) 14627  D5599
KipR(Ap e )R R Min. - -7 - D6422
Z48 & ' Distillation temperature s C 1218 D86
10 vol. % > Evaporated Max. 70 70
50 vol. % » Evaporated Max. 121 121
90 vol.% > Evaporated Max. 190 190
End point Max. 225 225
ZAg A A4 Distillation residue ° vol. % Max. 2 2

i 1 A E R 4RCNS 126142 * 4t B RIRE T -

2.ANAREREEFRIFZIE, > THg R, TENEFR,TFFE, > TFAGEER, 2 Y
G REPRR VAP LARREREEFEF LTI TR S 2 P F AR BATL R

BoETL ML g ¥ B2 FF BREFLICH B R ANARBRFET S @ fhoie (7 4 iR
M) 2 @aindd T8, T FFREAPHREL R RERRBRFEFEFL T2
A A 2 MG AR AT R .

A 4P e BEEFREAR T 2R FRE | RATRE -

. A teitie L &R # & ONS 15109 (#iigedte ph( 7 £ Fipp) -t B v 2 Litgh b sl
FuE) e

6. 4% * D6550H& I 57 £ e % Swt. % 7 %0.857# S vol. % -

T W% G LRPE > Rk L

37 p 1 96.09 Top
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SPECIFICATION FOR KEROSINE (:x1)

2.2
= 1/1
- ~ A2 & %% (Product No. ) :113-F41000
Z ~ A &%k (Usage) @ AHi iR * 20 b FULIE eV > 2 BTG R P EE il o
=~ & F (Quality) -
s Bk
E # i (Test Methods)
[tems Kerosine CNS ASTM
F =< pgd : Saybolt color Min. +16 1220 D156
2t : Flash point > °C Min. 38 13429  Db6*
D3828
Z 48 & Distillation temperature » C 1218 D86
10% volume recovered Max. 205
Final boiling point Max. 300
#: 4 3L& ' Kinematic viscosity at 40°C » ¢St Min. 1.0 3390 D445
Max. 1.9
#t% £ : Sulfur content > wt% Max. 0.10 13877  D2622%
14472 D4294
14505  D5453
[# 3 #% : Doctor test Max. Neg. 1222 D4952
Fipg * Mercaptan sulfur > wt% (3£2) Max. 0.003 6192 D3227
Jir4s 4+ Copper strip corrosion rating > 3hr at Max. No. 1 1219 D130
100°C
A F 2 Freezing point » °C Max. -30 13289  D2386%
D5901
D5972
weYE & F#% ¢ Burning quality test Pass 12377 D187
"?L%EE?F” : Time of burning * hrs Min. 16
#2040 1% & @ Rate of burning with the IP burner > g/hr Min. 18
Max. 26
Wk R Y bRt Appearance of chimney at  Max. No more than a light white
end of test deposit& ¥ + mikv ¢ ¥
B PV 543 e Flame characteristics at end L
of test
(1) #®&Hm  Condition of wick at end of test No hard incrustationf A 2
(2) Y aF R~ & : The width of the flame not Max. 6
vary by more than ’ mm
(3) Y% RE % <E ! The height of the flame Max. 5
not lower by more than > mm
Lt 1 AR RASTM D3699-98(2000-F %< )No. 2-K*% i «‘Mﬁz’f T
2. F WL EDA2 L BE%kekREFE VLT F VAR RPlEMEBLE
.t FHEGF L RPF o G RELRR 2 L
B37p & :90.03 Top
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SPECIFICATION FOR CLEAN LAVP OIL e 12,1

B

[ tems

s & &% (Product No. ) @ 113-F41010
- ~ 3 &% (For use)

- &F (Quality) :

ARG AL 4 OB R REEE

BT R R P o (31)

o R
(Test Methods)
Clean lamp oil CNS ASTM

E

pé t Color

FipEe (R4 @) Saybolt color
f? gk : Flash point > °C
Z4 8 & ' Distillation temperature » °C

Final boiling point
#: 4 3L& ' Kinematic viscosity at 40°C » cSt

w7 & ¢ Sulfur content > wg/1

[# ~ 3% : Doctor test

Jir4s 4+ ¢ Copper strip corrosion rating ° Shr at

sm#s 8L Pour point > °C
W B RS  Burning quality test
wiEpE R Time of burning > hrs

100°C

#2704 i# & Rate of burning with the IP burner -
g/hr
ek pEEE bk R D Appearance of chimney at
end of test

WM LG Flame characteristics at end

of test

(1) #®gHm t Condition of wick at end of test

(2) Y% A B+ %1 £  The width of the flame not

vary by more than ° mm

(3) %% Ak % <E : The height of the flame

not lower by more than ° mm

1-9

Min.
Min.

Max.
Min.
Max.

Max.

Max.

Max.

Max.

Min.

Min.

Max.

Max.

Max.

Max.

Clear & bright or light Visual Visual

red Gt d &R 4

+22 1220 D156
70 3574 D93
1218 D86
300
1.0 3390 D445
1.9
15.0 14116 D3120
14505  Db453
Neg. 1222 D4952
No. 1 1219 D130
-6 3484 D97
Pass 12377 D187
16
18
26

No more than a light white
deposit® & F m kv 4 i F
5

No hard incrustation& & #=

6

37 p 8 0 90.03 Top
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SPECIFICATION FOR AVIATION TURBINE FUEL JP-4 & JP-5(3x1) w124
Tt 1/4
- ~ &2 &% %% (Product No. ) : JP-4:113-F31004
JP-5: 113-F31005
= ~ & (Quality)
7 5 P-4 1P-5 e
(Test Methods)
# & %% Products No. 113- F31004 F31005 CNS ASTM
# <4 (color » Saybolt) : Report Report 1220 D156 > or
D6045
i = (Composition) :

P C Total acid number - mg KOH/g Max. 0.015 0.015 4286 D3242

* 4% 7 £ Aromatics ’ vol.% Max. 25.0 25.0 3577 D1319

Fifg 7 £ @ Sulfur > Mercaptan > wt% Max. 0.002 0.002 6192 D3227

(&) <5 *or Doctor test Neg. Neg. 1222 D4952

sz £ ¢ Sulfur > total > wt% Max. 0. 40 0. 40 12376 D1266

13877 D2622

14116 D3120

14472 D4294 > or

14505 D5453
3 1 (Volatility) :

Z4 8 & ' Distillation temperature » °C 1218 D86 » or
(D2887 tests in parentheses) D2887
Initial boiling point Report Report
10% recovered > temp Max. Report 206(185)C
20% recovered ° temp Min. 100°C Report
50% recovered » temp Min. 125°C Report
90% recovered » temp Report Report
Final boiling point * temp Max. 270°C 300(330)C
Residue » vol. %(for D86) Max. 1.5 1.5
loss » vol. %(for D86) Max. 1.5 1.5

P 2t : Flash point > C Min. - 60 13429 D56(:x2)
3574 D93 > or
14473 D3828
%R &t £ (Density or Gravity) :
% & ! Density at 15°C - kg/1 Min. 0.751 0.788 12017 D1298 - or
Max. 0.802 0. 845 14474 D4052
F @ & 1 API Gravity Min. 45.0 36.0 12017 D1298
Max. 57.0 48.0
Top

1-10C1)



drz ¥ JP-42 JP-HH 4
SPECIFICATION FOR AVIATION TURBINE FUEL JP-4 & JP-5(;x1)

w24
Bt 2/4
PR
R Tp-4 P (Test Methods)
# & %% Products No. 113- F31004 F31005 CNS ASTM
# # & t Vapor pressure at 37.8C kPa Min. 14 - 12012 D323
Max. 21 - D4953
D5190 > or
14666 D5191
st (Fluidity)
#AF 8 Freezing point @ C Max. -58 -46 13289 D2386
D5901 > or
14668 D5972(:£3)
A& @ Viscosity at -20°C > mm’/s Max. - 8.5 3390 D445
# i8 (Heating value) :
el i@ ! Heat of combustion @ MI/Kg » Min. 42. 8 42.6 6359 D3338
or Btu/lb Min. 18, 400 18, 300 14475 D4809 - or
D4529
-2 *=ipdc : Calculated Cetane index - Report 12016 D976
& 7 & ! Hydrogen content > wt% Min. 13.5 13.4 13290 D3701(:x4)
%L 8 Smoke point ° mm Min. 20.0 19.0 14243 D1322
&4 14 (Corrosion) :
4 % 41+t Copper strip corrosion ® 2hr at Max. No. 1 No. 1 1219 D130
100°C
#4822 (Thermal stability) :
e 24 Thermal stability JETOT at control 12617 D3241
temp. ° 260°C
sc &' © Change in pressure drop ° mmHg Max. 25 25
& ¢ Ak ¢ B : Tube deposit code > less than 3 3
75 4 4> (Contaminants) :
% 2%  Existent gum ’ mg/100ml Max. 7.0 7.0 3382 D381
ekt 2 £ ¢ Particulate matter » mg/1 Max. 1.0 1.0 - D2276 > or
D5452
WP Filtration time > minutes Max. 10 15 - D2276 - or
D5452
k4 ZraF i+ (Water separation characteristics) :
K E R o &t Water reaction interface rating  Max. 1b 1b 6189 D1094
Top
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i e JP-43 JP-53.4 @

SPECIFICATION FOR AVIATION TURBINE FUEL JP-4 :@z JP-5(3x1) hj 2.4
F=x3/4
W2
i Ip-4 P (Test Methods)
# & %% Products No. 113- F31004 F31005 CNS ASTM
Mook & #pdn B Microseparometer rating(MSEP) 14746 D3948
FHE (a5 % & B2 E A (3E5)  Fuel  Min. 90 90
with antioxidant(AO) and metal deactivator
(MDA)
ZIE &~ £ B3 FEAE kR Fuel with  Min, 85 85

antioxidant(AO) ~ metal deactivator(MDA) and
fuel system icing inhibitor(FSII)
FALE VA R A - p a2 BRI Min 80 80
i # : Fuel with antioxidant(AO) ~ metal
deactivator(MDA) ~ and corrosion inhibitor/
lubricity improver(CI/LI)
FHE VR A2 EEA S paes/BEEEE Min 70 70
A& el % gupr kA - antioxidant(AO) ~ metal
deactivator(MDA) ~ and corrosion inhibitor/
lubricity improver(CI/LI)and fuel system
icing inhibitor(FSII)
T4c |(Additives) : (3x9)

el e dpr sk # (% & ¢+) ! Fuel system icing  Min. 0.10 0.15 - D5006
inhibitor(mandatory) » vol. % Max. 0.15 0.20 - FED5327
F1¥ 1“ & : Antioxidants > mg/1(3x6) FED5340
JP-52% G4 & g2 en]P-4( % & ) :For JP-5and  Min. 17.2 17.2
hydrogen treated JP-4 fuel(mandatory) Max. 24.0 24.0
e & @ e ]JP-4(E# 1) 1 JP-4 fuel not  Max. 24.0 24.0
hydrogen treated(optional)
7 4 # (4 & ) Corrosion inhibitor(mandatory)  Min. 9.0 9.0
mg/1(Zx7) Max. 22.5 22.5
% ¥ & (Conductivity) : Fuel electrical Min. 150 - 12616 D2624
conductivity > Ps/m(3x8) Max. 600 -

10 AJP-4 & SRt PR £ WIMIL-DTL-5624T(18, Sep, 1998) 44+ 2 37 -
2. ASTM D3828:p| 1 % % ¥ it $#ASTM D935 % 1. 7°C » @ ASTM D56:p] 7 % % » # it #ASTM D935 % ®1°7C -
3. ASTM D5972# * »+ JP-54% T B crip] 2
4, Bl JP-42_ 5 7 €7 * ASTM D3343 = ASTM D3701 » e @l JP-52. & 7z & &+ 4 * ASTM D3701 -

1-10(3)



i e JP-43 JP-53.4 @

SPECIFICATION FOR AVIATION TURBINE FUEL JP-4 & JP-5GxD) P_JJ

2.4
2374

b.4nf A2 £ BIEAGG w8 T 3 MO A 44 I (MSEP) fe 5 5 % -
6. IPHEHMBHUBLAKRZ S F 02 %‘Ji,’]: dedn g (YA o A S A § MELERIENIP-4W R > SR d AR
ZiEF 40 4 R P-4 R B AepE 2 % 7 SeFiF VAl TR EPER Y g AR
(1) 2, 6-di-tert-butyl-4-methylphenol
(2) 6-tert-butyl-2, 4-dimethylphenol
(3) 2, 6-di-tert-butylphenol
(4) 75% min. 2, 6-di-tert-butylphenol
25% max. tert-butylphenols and tri-tert-butylphenols
(b) 72% min. 6-tert-butyl-2, 4-dimethylphenol
28% max. tert-butyl-methylphenols and tert-butyl-dimethylphenols
(6) 55% min. 2,4-dimethyl-6-tert-butylphenols and
15% min. 2, 6-di-tert-butyl-4-methylphenol and
30% max. mixed methyl and dimethyl tert-butylphenols
1. 14 & % WMIL-PRF-2501 74 4= %> ~ &2 % DuPont “DCI-4A” I &3] #7 CF kR H B R
m 2 i b £ o #FEATRQPL-25017#757] & rr:fﬂ—n ﬁ]‘ 4o
. pagy R 2 FT WAH 5 2 W0ctel = 4 & 2 Stadis 450" > JP-4% 4 » K5 2 # 2 4%
B RALRFETRILTERER
9. Z®4 7 }Fi,’]técé*wjfa”ﬁvsh IHIE* > A I Téc%u FEARRE @B o

i37p # : 92.05 Top
1-10(4)



sz v JET A-TR# @

E}TKHFICATION FOR AVIATION TURBINE FUEL JET A-1GGxD) el L 97
B 1/4
- ~ A& %% (Product No. ) : JET A-1:113-F31001
=~ &F (Quality)
W2
g p Jet A-1
(Test Methods)
A &S5 - Products No. 113-F31001 CNS ASTM
t g.(Appearance) : WHRT O R ERS T - -
P #(Visual) : 3R o
(Clear ~ bright and
visually free from solid
matter and un-dissolved
water at normal ambient
temperature)
¢ (Colour) @ (3x2) Report 1220 D156
- D6045
Hekis 4 4 : Particulate contamination, mg/l Max. 1.0 - D2276(:x3)
- D5452
@ = (Composition) :
&ﬁ&li Total acidity, mg KOH/g Max. 0.015 14669 D3242
4% %2 ¥ ! Aromatics, vol. % Max. 25.0 3577 D1319%(zx4)
()% > 45 % € ' Total aromatics, vol.% Max. 26.5 - D6379
Bz £ Sulfur total, wt% Max. 0.30 12376  D1266
13877  D2622%
14472  D4294
14505  D5453
Fifig 2 £ ¢ Sulfur » Mercaptan » wt% Max. 0.0030 6192 D3227*%(3x5)
(&) <~ #5% : or Doctor test Negative 1222 D4952
% 4vd BJ2% : Hydro-processed components Report(:i6)
in batch > vol.% (incl.” Nil’ or 100%)
2 €4 d BJ2W  Severely Hydro-processed Report(17)
components > vol. % (incl.” Nil’ or 100%)
5 - (Volatility) :
#4608 & ' Distillation temperature » °C 1218 D86
Initial boiling point Report
Fuel recovered
10% vol. »at C Max. 205.0
50% vol. »at C Report
90% vol. »at C Report
Final boiling point* C Max. 300.0
Residue ° vol. % Max. 1.5
Loss » vol. % Max. 1.5

1-11(1)
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SPECIFICATION FOR AVIATION TURBINE FUEL JET A-1(zED) w1 9.7
= 2/4
EE e
R Jet A1 (Te;i Methods)
A %% ¢ Products No. 113-F31001 CNS ASTM
P gk @ Flash point » C Min. 38.0 14473 D3828
13429 D56(;x8)
% A& :Density at 15C - kg/1 Min. 0.775 12017 D1298
Max. 0. 840 14474 D4052
st (Fluidity) ¢
A F 2k Freezing point » C Max. -47.0 13289 D2386%
14668 D5972
- D7153
- D7154
Z:R : Viscosity at -20°C > cSt(mm’/s) Max. 8.000 3390 D445
g4 (combustion) *
Z 744 1 Specific energy, net > MJ/Kg - Min. 42. 80 14475 D3338
or Btu/lb Min. 18, 400 - D4529
- D4809%
3 E 2k 1 Smoke point > mm Min. 25.0 14243 D1322
(&)#getgr 2 7 # : Smoke point > mm. and Min. 19.0 14243 D1322
Naphthalene vol. % Max. 3.00 14247 D1840
4 14 (Corrosion) :
4 % 41+t Copper strip corrosion ° Max. No. 1 1219 D130
(2hr#5 min. at 100+1°C)
% % 4 (Stability) :
Se AR T M AR R Thermal stability (JETOT) 12617 D3241
control temperature C Min. 260
WipEBRZ (Filter pressure differential »mmllg  Max. 25.0
&% ¢ & : Tube deposit rating > (visual) Max. <3
EIVR TS ARV
A o (less than 3 > no
peacock or  abnormal
color deposits
75 4 4 (Contaminants) :
% &% : Existent gum > mg/100ml Max. 7 3382 D381
k4 #raF i+ (Water separation characteristics) :
Mook & i 8 Microseparometer (MSEP), rating : 14746 D3948
¢ 2 # 7 iA47# : Fuel with static dissipator  Min. 70
additive(SDA)
Top
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druz e JET A-12R.45

SPECIFICATION FOR AVIATION TURBINE FUEL JET A-1GED

w207
Tt 3/4
) R E
i Jet A1 (Test Methods)
%% ¢ Products No. 113-F31001 CNS ASTM
(*‘)% 7 # T 4o Fuel without static
dissipator additive(SDA)  Min. 85
T ¥ & (Conductivity) (& & 44) ¢ Min. 50 12616 D2624
electrical conductivity ° (mandatory) > Ps/m  Max. 600
#ZiF 4 (Lubricity) : (G£9)
AR B L Wear scar diameter(BOCLE), mm Max. 0.85 14670 D5001
Fpoedl(Additive) @ g AR A P o L REP AT 2 S A LAEZ B PUE R T 5L (RDA/AXXY) » (Gr10)(GE14)
F¥ 1“ & Antioxidant(AO) > mg/1(3x11) - FED5340
4v g Jed2 (% &M in hydro-processed & Min. 17.0
synthetic fuel(mandatory) Max. 24.0
2h4e T A2 (£ 1) innon hydro-processed  Max. 24.0
fuel(optional)
&2 EEHGEEM) Metal deactivator(MDA) > Max. 5.7
(optional) > mg/1(3x12)
2R AOH (% &) ! static dissipator »
(mandatory) > mg/1
7 < #E :First doping ° Stadis 450 Max. 3.0
£ =& & : Re-doping ° Stadsi 450 Max. (3x13)
L Met AR Gikdp BE AT 2 BB £ (T £ 4 (The Aviation Fuel Quality Requirements For

Jointly Operated Systems » AFQRJOS)Issue 22-June 2007 37 » &5 # & & MMinistry of Defence
Standard DEF STAN 91-91/Issue 5 OF 8 Feb 2005 » Amend. 2, 9 Mar 2007 - Jet A-1% % W4l :E5%
1% & ASTM D1655-06d » Jet A-1% & 4z b Jet A-1R45 -

2. A4 ,—;riig;u%u‘w:*
L
B A R A B B 4
> 25p%
<257 =>15p
<15p%

3. MRS APl A A R DOA02P R T 1V Sk R hilpiE Wk 0 T R

PR R R o

4, AWK 2L E T LR G K2 %

MO S B RS G
Sb fJet Al & Fam e - 3
PR 1 H 2 FRRART 1 2

TFH

¥ A Q{x@;?—f—]p/gbﬁ. ﬁg ;I%mg@v f:-;l‘:?
BiEo NEAHEMEFTL O UT ARG T [

BERPE o PR R
be E RJEM A (8 4ANLLR R 100%2 1 ) feib 2 - = 4sii
VAR LI W E L

VO & i R

R REd g d
F\SZ; F ‘é“t ’{%FFJ

gL >8
i >5h
>3
S SR D22764 F AR

«z.'%f?"
YR A

S RIT ~ ArE W E 4o d AR AL o

Top
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10.

11.

12.

13.

, N 2l s &5 ‘*
s i JET A-1 44 O,

SPECIFICATION FOR AVIATION TURBINE FUEL JET A-1(xl) w27

& 4 & 2w (Severely Hydro-processed components) % 4 77 >t & § 4 BR:£7, 000kPa(1015psi) ™ 4c &

FJR AT A A L o

% DO6AF A7 > Rl o L B S Min, 40C o

Tl 2 95% 0 b 2 de & Mg 0 B P E A RA 7R T 0 R20%0 F PE o A AL D R pE o R SRR

4 (Lubricity) % - 7 -

Wb Fdet AL FRgp @ o & JRRIp #r i % R 4o ] L AER 2205 4o A DEF STAN 91-91/Issue 5%

AR (GRS Y )ELAE o

FoF R RGP AR 2 2R R e RApGoeF o 3 8 r,pﬁ‘*ﬂJTaffé_ » T 7] % %5DEF STAN

91-91/Issue b7 * 2 =2 0> » {55 RDE/A/XXX 5 B ¥ /8 8048 ¢

(1) 2,6-= % = 7 Aps(2, 6-ditertiary-butyl phenol) RDE/A/606

(2)2,6-= % =7 £-4-7 A ps(2, 6-ditertiary-butyl-4-methyl-phenol) RDE/A/607

(3)2,4-= ® }-6-% = 7 & B (2, 4-dimethyl-6-tertiary-butyl phenol) RDE/A/608

(4) 75% min. 2,6-= % = 7 A 4e20% max. R & % = % = % = 7 £ (75% min. 2, 6-ditertiary-butyl
phenol plus 25% max. mixed tertiary and tritertiary-butyl phenols) RDE/A/609 -

(5) 55% min. 2,4-= * A -6-% = 7 Aps4clb% min. 2,6-2 %= 7 A-4-7 Aps > BAR30%: HE T A2
9 A% =7 A28 &4 (55% min. 2, 4-dimethyl-6-tertiary-butyl phenol plus 15% min.
4-methyl-2, 6-ditertiary-butyl-phenol, remainder, 30% max. as a mixture of Monmethyl and
dimethyl-tertiary-butyl phenols.) RDE/A/610 -

(6) 72% min. 2,4-= 7 ¥} -6-% = 7 @ 4c28% max. HE ® £ 2 -7 L% =7 A (72% min. 2, 4-
dimethyl-6-tertiary-butyl phenol and 28% max. mixture of monomethyl and dimethyl-tertiary
-butyl phenols) RDE/A/611

S 2 B AIE LR AT o Bk 7 e Bdp R o A e ERHEE

N,N-= & #rzk-1, 275 = *=(N, N-disalicylidence-1, 2-propane diamine) RDE/A/650 -

A7 XA E max. 2.0 mg/l
AAHAE “max. 5.7 mg/l
EPERF 2 FETRATHE B BT o TEAE RS T L ?/’]?‘EF‘? s H e
£ &£ ' Re-doping :
oy e A Same additive » Stadis 450 > mg/1 : RDE/A/621
B # kA& : Cumulative concentration :
Stadis 450 Max. 5.0 mg/1
o #E A pF D Original dosage not known :
if 47k B ! Additional concentration :
Stadis 450 Max. 2.0 mg/l

|

14. ¥ %F'—,fi FLpE kA x? ;E_,th, j\ﬂ»n B & ﬁﬁ?gg;@ f’g%/fﬁ %2 ’:"—f—”ﬁ o pf.% > & Bl % ,‘,;gﬁ;:;fFﬁ °

37 p & - 97.04 Top
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#rz Yo JP-8R. 4=

SPECIFICATION FOR AVIATION TURBINE FUEL JP-8Gxl) R

- ~ A &%% (Product No. ) : JP-8:113-F31008
=~ &5 (Quality)

%

A & %% ¢ Products No.

F e
(Test Methods)
113-F31008 CNS ASTM

JP-8

F = g7 ¢ (color » Saybolt) :

s = (Composition) :
W pe®p : Total acid number > mg KOH/g
¥4’ % % : Aromatics » vol. %
Bz £ ¢ Sulfur total » wt%

Fifig 7 £ @ Sulfur ° Mercaptan > wt%
()i ~#% * or Doctor test
£ 1+ (Volatility) -

#4608 & ' Distillation temperature » °C
(D2887 tests in parentheses)
Initial boiling point
10% recovered ° temp
20% recovered ° temp
50% recovered ° temp
90% recovered » temp
End point > temp
Residue » vol. %(for D86)
loss » vol. %(for D86)

2t : Flash point @ °C

%R &t £ (Density or Gravity) :
% & ! Density at 15°C - kg/1

(2)Z 4 £ : (or)API Gravity at 15.5°C

1-12(1)

Max.
Max.

Max.

Max.

Max.

Max.
Max.
Max.
Min.

Min.
Max.
Min.
Max.

Report 1220 DI156(:x2) > or
- D6045

0.015 4286  D3242

25.0 3577  DI1319

0.30 12376 D1266
13877 D2622 > or
14472 D4294(x2) > or
14505 D5453

0.002 6192  D3227 > or

Neg. 1222 D4952

1218  D86¢:x2) > or
D2887
Report
205(186)°C
Report
Report
Report
300(330)°C
1.5
1.5
38 13429 D56
3574  D93G:x2) - or
14473 D3828(;x3)

0.775 12017 D1298 » or
0. 840 14474 D4052G:x2)
37.0 12017 D1298
51.0



o e s )
Y JP-8HR & @

SPECIFICATION FOR AVIATION TURBINE FUEL JP-8Gxl) R

2.5
Bt 2/4
Wk
R 1p-8 (Test Methods)
A & %% Products No. 113-F31008 CNS  ASTM
sids i (Fluidity) ¢
#A F gk Freezing point » C Max. 47 13289 D2386(:x2)
- D5901 > or
- D5972
ARt Viscosity at -20°C > mm’/s Max. 8.0 3390 D445
# & (Heating value) :
Z 4 : Net heat of combustion ' MJ/Kg > Min. 42.8 6359  D3338
or Btu/lb Min. 18, 400 14475 D4529 > or
- D4809G:x2)
& 7 & ! Hydrogen content > wt% Min. 13.4 13290 D3701Gx2)
- D3343
L 2k ¢ Smoke point > mm. Min. 25 14243 D1322
()'geLz 2 2 £ ¢ (or) Smoke point ° mm. Min. 19.0 14243 D1322
Naphthalene > vol. % Max. 3.0 14247 D1840
-+ 2 %=ip ¥ : Calculated Cetane Index Report 12016 D976
Ji 414 (Corrosion) *
4 5 K4 Copper strip corrosion @ 2hr at 100°C Max. No. 1 1219 D130
#& €4 (Stability) -
4v# 48 w4 1 (Thermal stability JETOT at control 12617 D3241
temp. ° 260°C)
sc &' Change in pressure drop ° mmHg Max. 25
& F k¢ B Heat tube deposit code <3
75 4 4> (Contaminants) :
% 2%  Existent gum ’ mg/100ml Max. 7.0 3382 D381
ek 2 & ¢ Particulate matter » mg/1 Max. 1.0 - D2276(:x4) » or
Wi EFR CFiltration time ° minutes Max. 15 - D5452(:x2)
kK F BR® e & : Water reaction interface rating ° Max. 1b 6189 D1094
k2 4 dp #c(Water separation index) :
Mook & Hpdn 8 Microseparometer rating(MSEP) - D3948
Z¥E VW2 &3 BFMEA Gas) | Fuel with antioxidant(AO)  Min. 90
and metal deactivator (MDA)
ZHLE VB s 22 EEA % 12 kA C Fuel with antioxidant  Min. 85
(A0) ~ metal deactivator(MDA) and fuel system icing
inhibitor(FSIT)
Top

1-12(2)
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SPECIFICATION FOR AVIATION TURBINE FUEL JP-8(G:xl) uw]

2.5
:3/4
Wk
E Ip-8 (Test Methods)
A 545 Products No. 113-F31008 CNS ASTM
FHLE R 2B EEA S AH 2 RGeS (Fuel with  Min 80

antioxidant(AO) ~ metal deactivator (MDA) ~ and corrosion

inhibitor/lubricity improver(CI/LI)
FHLE SR 2B A pAS/ B GER 2 P R Min 70

7 7k# antioxidant(AO) metal deactivator(MDA)~corrosion

inhibitor/lubricity improver(CI/LI)and fuel system icing

inhibitor(FSIT)
7 seAl(Additives) = (316)
gl % Kopr kA4 & $4)(317) : Fuel system icing inhibitor  Min. 0.10 - D5006(:x2) » or
(mandatory) * vol. % Max. 0.15 - FED5327
F1F 14 # (3x8) ' Antioxidants ’ mg/1 - FED5340
A & g2 en]P-8( R & 1) Min. 17.2
For hydrogen treated JP-8 fuel(mandatory) Max. 24.0
#hde & g2 enP-8(EH M) ¢ Max. 24.0
JP-8 fuel not hydrogen treated(optional)
A& & 1) (329) ¢ Min. 9.0
Corrosion inhibitor(mandatory) » mg/1 Max. 22.5
@ ¥ B (Conductivity)(3x10) : Fuel electrical conductivity : Min. 150 12616 D2624
Ps/m Max. 450
1. AJP-844e vt & 2 EIMIL-DTL-83133E(1, April, 1999) 4= i3 37 -
2. WHREFF LIRS F LR
3. ASTM D3828:p|i% & % 7 iv #ASTM D93/ % <1, 7°C » % ASTM D56:R| 7 5 % » + it #ASTM D93.% % i<17C -
4. Mok b cfe B 2 A itk DO402B~ 1R T 1 Bk B il iE W Sk 0 T B B REE k Sk D22764 B
PR R R o
b, 4§ VA2 &2 FEAE L2 T3 R EHOk A ddp s (MSEP) sk s % o
6. SEAD R ABTOLFIARES > 2 PR BA TR R o
ALk S kAR 1 6 % RIMIL-DTL-854704 4= % 2> JP-8FF vkl chid » B> Jd B o MR H 143k
A e
8. “dﬁ§%m4EiW%ﬁ*%@ﬂﬁ%%%**%ﬁi%ﬁ cFig VAo T AR S PER Y ey

A (jpﬁ LSNP S - - 1D)

a. 2,6-= %= 7 £-4-7 &5 (2, 6-di-tert-butyl-4-methylphenol )
b. 6-% = 7 #£-2,4-= ® A5 (6-tert-butyl-2, 4-dimethylphenol)
c. 2,6-= % =7 &Ap (2, 6-di-tert-butylphenol)

I

1-12(3)



10.

4% b JP-84R i @

SPECIFICATION FOR AVIATION TURBINE FUEL JP-8Gxl) smul 12,5
= 1 4/4

d. 2575% 2.,6-= %= 7T AR LT F2%F =T AR Z S =27 AR

(75/0 min. 2, 6-di-tert-butylphenol)

(25% maX. tert-butylphenols and tri-tert-butylphenols)
e. I PT2% 6-%=27 A-2,4-- " AR LET 8% F=2 T AT ARZE =7 A-- 7 A

(72/0 min. 6-tert-butyl-2, 4-dimethylphenol)

(28% max. tert-butyl-methylphenols and tert-butyl-dimethylphenols)
f.2555% 2,4 " A-6-%="7"Ap2 32 15%2,6 ~ - =" HKA4-"HEBRET 0% RET K2

P ARz AR

(55% min. 2, 4-dimethyl-6-tert-butylphenols and)

(15% min. 2, 6-di-tert-butyl-4-methylphenol and)

(30% max. mixed methyl and dimethyl tert-butylphenols)
7 &b 2p 75 & % BIMIL-PRF-25017 4= < » ## & % DuPont “DCI-4A” F# &3] “14. L #e ER
R 2 4o & Eb ATRQPL-2D01T7 7] & odp 71 i 4 o
Pow s a2 BT N Ho# L £ WOctel & @ #72 & 2 Stadis 450° > JP-8:% 4 4r » &3 8 2 # T 4t
Ao RAIRPIARITZRTEFRPR L BT BRFEE] FRRAT AT L AP - =
SepFER S3mg/l o GARBE ST EREM  FL AP B AFHE A A2EOmg/] -

237 p # 2 94.07 Top
1-12(4)



N S B N
SPECIFICATION FOR AUTOMOTIVE DIESEL FUEL wmul 14,1
(PD & BID) GaD) T 1/2
- ~ A& L Sy (Product No. ) @ % %% (Premium diesel) : 113-F51001
4 Fe (lvol.% Bio-diesel) :113-F51101
Z~a&%ig (For Use) @ A2 % 3 2 R # 20 v7 ~ Bag sk 318 8 gmw vl o
Z ~ &%F (Quality) :
[tems PD B1D CNS ASTM
-+ 2 =Zip ¥ Cetane index - Min. 48 48 12016 D976

12761 D4737
% A& :Density at 15C ° g/ml Report Report 12017 D1298

14474 D4052
%> %52 € ! Polycyclic aromatic(3x2) 11 11 15079 EN12916

hydrocarbons * wt. % - D5186

- D6591
Z &g Sulfur » ppmw(3x2) Max. 50 50 13877 D2622

14505 D5453(::3)

- D6920

- D7039
8 : Flash point PM:» C Min. 52 52 3574 D93
FApE  Ramsbottom carbon residue on 10% Max. 0.3 0.3 3776 Db24

distillation residue > wt%
A it Ash > wt% Max. 0.01 0.01 3576 D482
'k i : Water content > ppmw Max. - 200 4446 -

- 15012937
ki» 2% iwak$ : Water and sediment ° vol.% Max. 0.05 - 14766 D2709
%734 % ' Total contamination > ppmw Max. - 24 15055 EN12662
4 5 K4 Copper strip corrosion @ 3hr at 50°C Max. No. 1 No. 1 1219 D130
§ 82 Oxidation stability » g/m’(3x4) Max. - 25 15078 1S012205
B fr B E S Lubricity » corrected wear Max. 460 460 15074 1S012156-1

scar diameter(wsd 1.4) at 60°C > pum(3xh)
# 4 4%  Kinematic viscosity > at 40°C ¢St Min. 2.0 2.0 3390 D445
Max. 4.5 4.5
#4082 ' Distillation temperature  °C 1218 D86
90% vol.% recovered temp. Max. - -
95% vol.% recovered temp. Max. 360 360
AL T By 7 £ ¢ Fatty acid methyl ester(FAME) Max. - 127 15057 EN14078

content * vol. %(3x6)

1-13(1)



SPECIFICATION FOR AUTOMOTIVE DIESEL FUEL e 4,1
(PD & BID) (z) F=:2/2
B % b oo 2 Lo gé“%; - /ZJ:
e Boaga BlLfE (Test Methods)
[tems PD BID CNS ASTM
sndv8 D Pour point @ C Max. -3 -3(3x8) 3484 D97

14506 D5949
14667 D5950
-3(3x8) 15061 EN116

4 gkt Cold filter plugging point » °C Max.

L ARG R IECONS 147128 * &b B R 2 -

2. ANARBERFET R M EERFAPF R VTR EEARRBRRFEFFFL T2 TR M IL

Eda g IR BATZ R

3. Frg Biese % p G LRPT LY D043 2 L A o
FOUORTMRGEFETFI6 M S @A FRSKUE T S o I RFARRE B RR 0 T F FA
Bt S oy e 1
A RE I RERBARD K B o 82 8 B N BAEGC B ASFAD 2R
*a v ® fia (FAME) &7 7 # & CNS 15072( 2 FF %3 -7 W ¥ %3 ) o
S e ra i E(FAME) 23 R & AR T 2@ §3L2 ) BATRE -
FURF A F G5 R%kA P B2 LB o BlA TR PFHEAY -2 & o

P

LN e

ig3mp # 96.07 Top
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SPECIFICATION FOR MARINE DISTILLATE FUEL g
(MGO & MDO) T

-~ A&%% (Product No. ) : @& (MGO) : 113-F51007
A %0 (MDO) : 113-F51008

=~ A& % (For Use) @ ARFAEmEF* 07 B ipdasl & r Pl BELRPF* 307 K
A A s B R

& (Quality) -

5 A i A E 1 e
dE s ] (Test Methods)
I tems MGO MDO CNS ASTM
% & " Density at 15C » g/ml Report Report 12017 D1298
14474  D4052
P gk @ Flash point PM > °C Min. 60 60 3574 D93
ki 2wk d - Water and sediment > vol. % Max. 0.05 0.1 6358 D2709
#+ 4 3L& ' Kinematic viscosity » at 40°C cSt Min. 1.9 1.9 3390 D445
Max. 4.3 6.0
A7 ¢ Ash > wt% Max. 0.01 0.02 3576 D482
Z F2E @ Sulfur content » wt% Max. 1.0 1.5 13877 D2622(3x)
14472  D4294
14505  D5453
+ =tz @ #c : Cetane index ° Min. 45 40 12016 D976
12761 D4737
sm#s gL Pour point > °C Max. 0 0 3484 D97

14506 D5049
14667 D5950
T A pE  Ramsbottom carbon residue on 10% Max. 0. 30 0.30 3776 D524

distillation residue > wt%

P G RRARARS R L RPE R Y D26227 02 5

ig37p # 95 05 Top
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I A

SPECIFICATION FOR FISHING BOAT FUEL'
(fishing A & B)

-~ A& A% %% (Product name & No. )

? faig e Pl (fishing boat fuel A) : 113-F52002

e fEk4p 2 (fishing boat fuel B) @ 113-F52005(3x1)
=~ A& (For Use) @ A7 fAigdr* Yol * »0jddpi st plahy %G

AL A A G R A PR R ARG Mg X

s 2.
1

3
= 1/1

SR EB TR
s (& 0 LT )

2] §2% 7‘;4—#,' o
=z~ % (Quality) :
- W2
e T “ (Test Methods)
[tems (fuel A) (fuel b) CNS ASTM
% A& :Density at 15°C » g/ml Max.  Report 0.9719 12017 D1298 or
14474  D4052
*} . Appearance Dark Dark Visual Visual
P gk @ Flash point PM - °C Min. 60 60 3574 D93
ki 2wkt - Water and sediment > vol. % Max. 0.1 - 14766 D2709
- 1.0 6358 D1796
ZApiEE ' Distillation temperature @ °C 1218 D86
90% vol.% recovered temp. Max. 37h
#+ 4 3L& ' Kinematic viscosity * at 40°C cSt Max. 6.0 - 3390 D445
at 50C cSt Max. - 58
% > ¢ Ash > wt% Max. 0.02 0.10 3576 D482
z Fr® @ Sulfur content > wt% Max. 1.0 4.5 13877 D2622(:x2)
14472  D4294 or
14505  D5453
Ji 44 ¢ Copper strip Corrosion @ 3hr at 100°C Max. No. 1 - 1219 D130
-+ 2 =Zip ¥ Cetane index Min. 40 - 12016 D976 or
12761 D4737
sn# 28k : Pour point @ C Max. 0 3 3484 D97 or
14506  D5949 or
14667  D5950 or
- D6749
7% ¢ & : Ramsbottom carbon residue
on 10% distillation Carbon residue > wt% Max. 0.4 - 3776 D524
carbon residue on Conradson * wt% Max. - 15 3383 D189

14477 D4530

0 1L 2452005, 5. 197 s 2 BE ok 44075 2 2 5 (MARPOL) 2R P % 1458 2R 2045 % 220 7 7i 8 7 4284, dwthe
2.DOAD3 W 3F * 2r T FohAyH Pkl Z AR Wk SRS R E G YRR D2622° 2 G 8 .

37 p 1 96.04 Top



dp O R
SPECIFICATION FOR MARINE RESIDUAL FUELS(1)

s 3.0
B 1/1
A &858 (Products categories) : MF-30 MF-80  MF-180 MF-380 R
I (Test Methods)
2 S%%.(Products No. ) : 113-F611 3000 7000 8000 9000 CNS ASTM
% & ! Density at 15°C > Kg/1 Max. 0.975 0.980 0.991 0.991 12017 D1298
# 4 ZkR&  Kinematic viscosity > ¢St Max. 30 80 180 380 3390 D445
at 50°C
gt : Flash point PM: °C Min. 60 60 60 60 3574 D93
sn# 28k : Pour point » C Max. 24 30 30 30 3484 D97
14667 D5950 or
- D6749
7 A £ © Carbon residue micro Max. 10 14 15 18 14477 D4530 or
Conradson > wt% 3383 D189
A > 1 Ash > wt% Max. 0.10 0.10 0.10 0.15 3576 D482
z k& :Water > vol. % Max. 0.5 0.5 0.5 0.5 3517 D95
z #x & : Sulfur content » wt% Max. 3.5 4.0 4.5 4.5 13877 D2622 or

14472 D4294

&

_R}.

£ ~% :Metallic elements :
4~ : Vanadium > mg/kg Max. 150 350 200 300 - IP501(4) or
- D5185 or
- 1P470
4544 * Aluminum plus Silicon’>mg/kg Max. 80 80 80 80 13875  D5184 or
- [P501(4) or
- 1P470
@Eora € Total sediment, after  Max. 0.10 0.10 0.10 0.10 - 1S010307-2
ageing > wt%
Be i ~% : Used lubricating 0il(2)
# @ Zinc ° mg/kg 15 15 15 15 - IP501(4) or
- D5185 or
- 1P470
4F : Calcium > mg/kg 30 30 30 30 - IP501(4) or
#% * Phosphorus ° mg/kg - D5185 or
- 1P470
15 15 15 15 - IP501(4) or
- D5185

L AR TR R R IE S0 8217 % = 4R(2004) 237 o b s ik 5OC PR gk B A BT o
2. ARFNFFEBBREN > B FHE B F AR o - R MNP E PR AR
Fw oo FZAAG RAREREE 0 PRI B BB -
. M RERHRELIZTE > A BPOAARE(Z)RFVER 72 A HR%REZ E -
4. % IP50122ASTM D5185 ~ P40+ %% % % F < &/ P > 1 IP501tke R S5 5% 5 & o

37 p # 94,03 Top
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SPECIFICATION FOR LOW SULFUR BOILER FUEL. OIL el 9]
(LS boiler F.0. 0.5% & 1.0%) B/
- ~ A& %% (Product No. ) @ ™Mardwyp* 4 (0.5%) : 113-F52014
a4 (1.0%) @ 113-F52012(3x1)
Z ~ a2 &%ig (For Use) @ AR #3034 it 5§ \ijl";:ﬁ_l ¥ MEARYp T BHE -
=~ &F (Quality) :
5 MR g ol S
(LS boiler F.0.) (Test Methods)
[tems 0. 5% 1. 0% CNS ASTM
% & :Density at 15C - Kg/1 Max.  0.9719 0.9719 12017 D1298
P* =k Flash point PM > C Min. 60 60 3574 D93
# 4 4R  Kinematic viscosity ’ ¢St at b0C Max. 49 49 3390 D445
z /& : Sulfur content » wt% Max. 0.5(3x2) 1.0 1218 D2622
D4294
sm#s gL Pour point 0 °C Max. 3 3 3484 D97
14667 D5950
- D6749
7 #¢ & : Carbon residue ’ micro ° wt% Max. 15 15 14477 D4530
%z 'k £ : VWater Content ° vol.% Max. 0.5 0.5 3517 D95
k> % wkd - Water and sediment ° vol. % Max. 1.0 1.0 6358 D1796

L g AR R R O3E 110 1T R 5 F $09300845105L 2 % 0§ 94ET IR AL 2B LY G A
B A20.5(F) T 2 R 2 g ZAEATEE A 20 5 MR F oA I ET R

2. FAREEAL05(FINT LR R E B F A S0 I BhLiE

37 p 1 94.08 Top
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SPECIFICATION FOR NAVY SPECTAL FUEL. OIL wal 201
= 1/1
- ~ A& %% (Product No. ) : 113-F61005
=~ A &% (For Use) @ AR * 0 4pdadpip * 2t o
=~ &F (Quality) :
2XEs S ok
e g (Tei?’;{ethods)
I tems (Navy special) CNS ASTM
% & ! Density at 15°C > kg/1 Max. 0.9719 12017 D1298
P2k @ Flash point PM > °C Min. 60 3574 D93
¥ kg Fire point COC: C Min. 94 3775 D92¢:x1)
#: 43L& ' Kinematic viscosity s at 50°C cSt Min. 21 3390 D445
Max. 49
z /& : Sulfur content » wt% Max. 3.5 13877 D2622(:x2) or
14472 D4294
sndv 8 D Pour point @ C Max. -6 3484 D97 or
14667 D5950 or
- D6749
% > ¢ Ash > wt% Max. 0.1 3576 D482
7 B E : carbon residue on Conradson > wt% Max. 15 3383 D189 or
14477 D4530
sk Sediment by extraction > wt% Max. 0.12 6357 D437
z k& : Water Content > vol.% Max. 0.5 3517 D95
k> % gk d - Water and sediment ° vol. % Max. 1.0 6358 D1796

Tt LA BE B 80C A MY > PR R EF N
2. 7B RAE S FF LR ER Y D2622° 2 G o

ig37p # 94,03 Top
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SPECIFICATION FOR LOW SULFUR LOW POUR POINT FUEL OIL R 9.9
(LSLP > 0.5% & 1.0%)(3x1) =1/l
- ~ A &Y% (Product No. ) @ #gyfa (0.5%) © 113-F62105
MEEL S (1. 0%) © 113-F62106
B onds BRI (0. 5%) ¢ 113-F62115
Z ~Aa&*ik (For Use) @ AR #2304 ~ it & f\?f{il Ez fhlpr AL o
=~ &% (Quality) :
5 (E¥n =¥ B B B Wk
Beloh o WHRLE MERREELW (Test Methods)
[tems 1. 0% 0. 5% 0. 5% CNS ASTM
%R Density at 15C » Kg/1 Max. 0.9855 0.9855 0. 9855 12017 D1298
2t : Flash point PM: °C Min. 60 60 60 3574 D93
#> 4 bR  Kinematic viscosity > at 50°C ¢St Max. 424 424 424 3390 D445
7z #i & ¢ Sulfur content » wt%(3xl) Max. 1.0 0.5 0.5 13877 D2622
14472 D4294
sn# 8 1 Pour point @ °C Max. 15Gx2) 15(:x2) 51 3484 D97
14667 D5950
- D6749
7 £ ¢ Carbon residue > micro * wt% Max. 15 15 15 14477 D4530
7z k& :Water Content - vol.% Max. 0.5 0.5 0.5 3517 D95
kix % k4 - Water and sediment > vol.% Max. 1.0 1.0 1.0 6358 D1796

P L AR SCRR R R 03 117 170 ¥ 5 F $09300845105L 22 > f94ET7 1 p A< 2 WF 6 L* § a0
BRA20.5(F )Tty R % 2 g FARBAREE A2 0. DR WY F ki@ FT R §
MR R AZ0.5(F )T R B e mE R A S0 12 mLE -

2. LF(F&5197 )ind B 5 18C -

37 p £ ©96.04 Top
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