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£ U < ti- 5 5 °C 4 0TOSo f7XlE#,^-6 

Xf-3 0<C£Ma.£*§£-©^1"*l:£>s ^S£S>V££=TABB£,$££ 

$ lzs =f'AMnan0^iI#tt«T^ SMIR] tC& SO 

[0054] i^^g>£©^^llty-£ti, 0. 1 &±s JfS L< tiO. 1 2JU± 

, ^y&s L< tio. 1 5JU±-efes0 ttcs 

£-ti, 0. 7 JUTN <fcy$?£L<tiO. 6 JUTN 3 tC&?3; U < ti 0. 45 

JUTT-feSo 
1 &£WiO. 7^^SAS<h, Ma§£g>££=T 

AlB^ih =Tixiipnp0^im#tt^ST"rs^fq]HfeSo 

^ti>5CLo©jiM 

liy^yto. 1 L<, o. 1 2u±{&^ztif£ 

y»SU<, 0. 1 5JU±ffiv,Nd*:tf3 btC&S IA\ 

^^-efescLO0^«^^sy^d;yto. 1 OJU±<£^ 

^ =r At<s 

t ft z> t ̂  9 W.ft s^ tiso 

[0055] SfsL<tio. 01 nm%u±, iy^K 
tiO. 0 31i%Ju±> £?3:L<ti, 0. 0 5KM%JU±"efeSo fifelt## 
0. 0 1ii%jfei"e355^ 3AmFn(D^m$'&if{&TtZ>itmiZfcZ>0 

[0056] i%3^J£S5i© Bay-Proton ti, $?£ L < ti 1 . 0 %JU~Fs <fc 

SfS L < tiO. 7 %JUT, 5 £>tc£FS L < tiO. 5%JU~K £=&$?£ L<ti 

0. 3 5%JU"F-e&£o 

lif tli/fi© B a y - P r o t o n #' 1 . 0 i§7^A,'l4£: 

< &y L < 
[0057] i^^^S)40^j^^ti, &SL<ti5. 0K1%JUTN iy^L 

< ti3. OKM%JUT-efeSo SgKi^5gi%^5t, mtS)4 

£=TA@Bl=r®«>: =JA$ipnp®^im#tt^&TTSif 
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[0058] fulEi^^Sat^ 3 

Mti'tiS 1 fflJU±£;Fb£-LT;Fb£-SLTt^o fulEi^^gttJU^ 

©S)4 ©;Fb^Mti=f AIB£-;£<h LT(D>m%^W^ 

izs^x{imzfo&if, LT, $?£ L < 
^ 8 o nm%UT, j: y Sfs L < ti 7 o nm%UT, it t s L < ti 6 o n 
M%JUT-efes0 

[0059] fu§Ei^^g>£JU^©g>£«>: LT(D§&foRXf'&I&fo<D&mzftlzmm 
1 0 0<CtCfctt£ii]5teJ£tis ^U<ti1~2 00mmVs, J; y Jf 

SL<ti2~1 50mm 2/ s N ^ £> tC^f S L < ti4 ~ 1 00mm 2/ s T'fe 

§ o 

[0060] m&ti.Tti, 

bS/fis GTL (gas to Liquids) g/4 

'J ~?T- *°'J a-^U7-r X 

7 -r >=I/1N°'J -?—S T^^j^y-tfys yju^jui-y^ uys yju^jus/y 

jL-j\s7)\stiy, *°'J 7)\s*\sy<? 'j =i-;k /fU7xzjn-TJk 

^Jky'7xzjH-TJk iXrJk *>'J=I — >>£, 7 y ^b*°'J x —^JU 

=f A^tf £>tlSo 

[0061] ±§E©i^£;£tcJ;titi\ (8 

PAHS. ) (D^mz-i-ftiz&MT&zttf-ez&tfs 

^S^HtCtT-pd^A^SfS dtitCJ:y, ^<>x/ (a) L°b>£1ff 

1 p p m JUTN 33 J^bca *$1 ( 8 P A H s . ) £10II ppm 

UT(Dm^mrn&^ %- H56^ izm s c t &v $ s „ 
[0062] ^MH©^;itif#tc^^^ti-r\ j&fi 

tiiIitf£££ft^Cc£y#l&Stf\ gdi>£ti-fl£fttc, fx^P7h^77l 

g©99 %® 5 1 0 °C1UT?-£)ZZ t TWI; L < , 5 0 0 °CJUT"e 

4 9 0 VyLTVftZ Zt&3blZti?£L l\ 
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f#tC, s<yV (e) L°U> (M4 9 3°C) ZtlZ 

fiftfejlftU *yV (e) tfUV ()$£4 9 3°C) 

tdf-S^tfiltifcFS IA\, 
[0063] J: 

•e$£0 

[0064] 33 <t t/)Fb-&S)S(D^ > V ( a ) t:° U > ti, jj £ L < ti 5 II 

p p mJUT-e&y Jj'-J^KttlMippmWTOSo S/c, 

(8PAHs. ) ti, J?tL<tt2 0 0 ppmWT, «ty|fSL 

< ti 1 80fipp mJUT-efeU, 3 ££$?£ U< & 1 0 OMMIU"F"efclJ 
, £=&$?£ L< ti 1 Olip P mJUT-efeSo 

(a) 1 lip p mJUTXti^^J^b^-t] 

#1 0gippmWT"eS>tl^ 0(il,N©^!Hil©lfiHF'3"efcl'JS:fe»^S IA^ 
o 

[0065] 

, zfASB^i: 7X7 7Jl/h®MI, ^^tCti 

H;£14tc®ti§0 

[0066] ±§S©i^#;fi£S&£<fcrflI^S&£XkB3£-&K:E^£*§£\ m^Wk 

S)S33J;t/}^a)i®^Mti, zTAga^^mS^ £?£L<ti5 0ft 

M%JU±S <fc LJ Sf S L < ti 7 0 ff m%JU±, 5 £ tc^fS L < ti 9 0 If M%JU 

±-Cfo&o Oliw%M±ttZ>ZtlZ£^T, =T 

A@B-^)S £ LT 0 JOI'I4^#S'I40ft tC#S C <h $ £>0 

[0067] ttcs ±§B©i^^S>££<£t/;Fb£-S>4;&=fA|B"£->£tCffl^SiI£\ =T 

^i^Mtc^^-ttxt Ja\ LTtis i^h 

"yChs "y 7 -f KH^^tf £> tiSQ 
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[0068] 

£;tz>TM <n\ frfrsgff^ 

ii mzmxzztiz&v, =fAjpi0#0s^£«^Mpnp=fA0tttg 

<£"F £ %#% y t S ifpim £KZ> o 

[0069] r^jtj J IS K2 2 4 9Ki£#&LT)U^3ft£?&j££Sl*t" £o 

r^l^J J IS K2 2 6 5-4tC^LT$J£3tlS3l^££It 

R^lT So 

r&^JtJ J is K2 2 8 3tC^LT$J£3ftSB]^Jt£ItP*-t 

§ o 

J I S K 2 2 6 

§ o 

J I S K2 2 5 6Ki£#&LT)lJ£3*l£:P-lJ 

So 

r^H^J J IS K2 5 4 1 -3Ki£#&LT)U^3ftSfiftH#£S 

R^lT So 

TM^^J J I S K 2 6 0 9 Ki£#&LT)H^3ftSM^#£j»l*t"S 

o 

£&, j IS KO O 6 2tC^LT$J£3tlSM/T^£ItP*-t 

§ o 

l"n-d-M##Tj £: ti, ASTM D3238 TStandard Test Method fo 

r 

CaLcuLation of Carbon Distribution and Structural Group Analysis of P 

etroleum 

Oils by the n-d-M Method J IZ^WL LT)IU/E!3 tlS%C A, %CN$.t/%CN 

So 

r^jsS^^/fJ ilti, ASTM D2140 TStandard Practice for CaLcu 
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Lating Carbon Type 

Composition of Insulating Oils of Petroleum OriginJ LT/UJ/E:^ 

tlS%CA, %C NS.t/%C 

£ti, ASTM D 2 0 0 7 IZM fet Z tl 7a 

o 

£ti, ASTM E 1 3 5 6 tC^ LT>|Jj£3 tlS ^ X 

SQ 

rBay-Protonj ISO 21461 tC^$& LT>|Jj£3 tlS 

rsai^jtj m&i t&s J i s K 2 2 5 4 
tc*I£"tS;tfX^ pv h^7;£tcJ;S nHj&j £ 
So 

J IS K227 

So 

^1»J 
[0070] JUT, *fg 

BE ti JUT © ̂  Mm iz {RI b m £ 3 ft S t, ®T? ti ft IN o 

[0071] [JimCLO-A] 

(FCC) (JUT, rCLO-Aj ^ 

1^0 ) ^SlL/co CLO-A0'i!|^||1 tC^fo 

[0072] 
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[^1] 

CLO-A 

ftft&Jt (40°C) mm2/s 127 

(100°C) mm2/s 7.89 

«t*» K m % 0.38 

mmft K m % 0.09 

7-')>& °C _ 

% # JS BE M sy •& 0.58 

SJt (1 5 °C) g/cm3 1.028 

3l;*cj£i (COC) °C 190 

SSE m £ °C 12.5 

^3 "7 $E ^ (Tg) °c -50.2 

^7A^P7h^#f 

11% 13.0 

11% 81.2 

mm# gi% 5.8 

13 X 5 • -7 h f z> 7 ;£ ^ ® sit SI I c 
cfc -S S S±S S JS 

IBP °c 153 

5%® tbsjt °c 265 

io%g tusjt °c 317 

50%® tBSJt °c 404 

80%® tbSJS °c 462 

90%e tbsjs °c 498 

95%® tBSJt °c 529 

FBP °c 592 

[0073] 1 ~ 5 ] 

rn^mmm^m^Ltc0 

ZlZHsto 

O-A£, $k2iz^t2kft-e&m<bftmu mtmmwsmtzm^mrn 
g»£i^L/co mbntcM^mmm^(D'\m^2iz^t0 



WO 2013/140823 21 PCT/JP2013/050032 

[0074] [^2] 

jUifii 
1 

Hifcf'J 
2 3 4 5 

IS CLO-A CLO-A CLO-A CLO-A CLO-A 

7K*E^i MPa 8.0 11.0 15.0 16.0 17.0 

*S-lt ® il ;S JS "C 350 350 350 350 350 

7K*7l"'C;uJ± NL/L 470 470 470 470 470 

^PsiiSJKLHSV) h"1 0.7 0.7 0.7 0.7 0.7 

Sfs. (15°C) g/cm3 1.0017 0.9940 0.9878 0.986 0.985 

(COG) °C 178 180 180 175 175 

»*£Jt (40°C) m ms / s 123 117 112 111 110 

(100°C) mm2/s 7.60 7.44 7.31 7.28 7.25 

ffi M £ °C -7.5 -5.0 -7.5 -7.5 -7.5 

T-'JV.S "c 35.7 37.1 39.4 40 40 

KJt» Its 0.11 0.10 0.09 0.09 0.08 

lis 0.05 0.034 0.02 0.02 0.10 

JSffi¥ (2 0 °c) 1.5764 1.566 1.5571 1.5553 1.5530 

n-d-M ftftr %Cp 39.4 37.4 37.4 32.2 31.6 

(ASTM D 3238) oir1 
^ 'j 2.8 13.6 13.6 26.7 28.8 

%CA 57.7 49.0 49.0 41.1 39.6 

tS J£ S ft if SCp 36.1 30.5 27.8 26.2 25.1 

It tt (ASTM D2140) %CN 1 7.4 26.5 32.6 34.8 36.9 

%CA 46.5 43.0 39.6 39.0 37.9 

IIS 22.7 24.2 25.9 26.3 26.6 

%smft IIS 74.4 73.8 72.8 72.5 72.2 

mm ft X M % 2.9 2.0 1.3 1.2 1.2 

"7^ $£ ^ /m St (Tg) °c -50.5 -50.8 -51.6 -51.9 -52.2 

Bay-Proton % 0.33 0.30 

K M ppm - 1 HT - 1 lit T 1 HT 

8PAHs. K M ppm - 78 - 10 a T 10 JUT 

fX^P7h?77SliHi 
[ — cfc -Si ^ ttj vim 

80%g tas® "C 444 - 436 433 429 

FBP °C 552 - 545 540 542 

iiHRlllp 0.43 0.40 0.35 0.34 0.33 

[0075] [hb$$$U 1 ~ 4 ] 

mm 1 K S>£2N T-DAEX 
&NC-RAE£fflItL/co 

S)4 1 : 7KMilL/c/^7 0iM;i 

S»2 : 

T — D A E : Treated Disti L Late Aromatic Extract 
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NC-RAE : Non-Careinogenic Residual Aromatic Extract (^ys/ ( 

a) tf b y-ff 1 If p p m JUTN 8 P A H s . ^1 0 If p p m JUT CD R A 

E) 

mm\ 1 ©s® 1 i ommm 1 ~4 ̂ ^a^p 
ztcs mm2 ©sa 2 ii^i2©»j 

1 hb$^iJ3 (T-DAE) Axfmm\4 ( 

NC-RAE) b L /c 7°P -tz 

hbl^y 1 ~4©#ia©M$:i3 

[0076] 
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[^3] 

1 
it IS ©J 

2 
ttixtfij 

3 
it mm 

4 

S;fi l S;fi 2 T-DAE NC-RAE 

7KlS-ft 

7kS§E £i MPa - - - -
7KlS-ft MSSJS °C - - - -7KlS-ft 

7KS^l'JUJ:b NL/L - - - -

7KlS-ft 

^RHiS Jt(LHSV) h"1 - - - -

11 tt 

®JS (15°c) g/cm3 - 0.9757 0.949 0.944 

11 tt 

(COC) °C - - 276 296 

11 tt 

MiteJt (4 0 °C) 

(100°C) 

mm2/s 

mm2/'s 47 

1961 

50.7 

410 

21.8 

929 

32.8 

11 tt 

SS Si °C - 0 + 20 + 7.5 

11 tt 

T-'JVS °C - 70 75.2 88.9 

11 tt 

in - - 3.00 2.72 

11 tt 

§*# lis - 0.1 5 0.04 0.09 

11 tt 

gf/f$ (2 0 °C) - - 1.528 1.523 

11 tt 

n-d-M ^ flf 

(ASTM D 3238) 

% C p 

%CN 

%CA 27 

58.4 

12.2 

29.5 

58.7 

18.8 

22.5 

61.9 

20.1 

18.0 

11 tt (ASTM D2140) 

%CP 

%CN 

%CA 

- - - -11 tt 

lis 
IIS 
SIS 

- - 25.3 

68.9 

5.8 

30.7 

63.4 

5.9 

11 tt 

**7X$5^S®(Tg) °c -40 - -51.0 -51.6 

11 tt 

Bay-Proton % 0.1 7 0.17 

11 tt 

*<>)/[a]t:U> 

8PAHs. 

M fi ppm 

S ~ ppm 

1 JUT 

10 JUT 

1 JU T 

10 JUT 

11 tt 

X-? n7h^'77am ® SSi$ 
1- t±J« H 

80%^ aj sg 

FBP 

°C 

°c 
- - 548 

614 

587 

686 

11 tt 

5J § ii K M i!J a - - 0.22 0.17 

[0077] 6 ~ 9 ] 

)i 1 ^ 5 ct 9 Ltfbp'S/i^f fco 

^»|J7 H4^-tS 
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^IMJ 8 IZ lts 4 ?m btltc BaP^'Iflppm £>8 "CM 

08PAHs. if10|ippm^M^f|Sat H4^-f$)fi1 

£*s ^ 5 iz ̂  Til <>; & % £ 9 tc ® £• L T £ ?# /c0 

9 IZ&tNT4Tl|f>tL/cBaPin||ppm^t?S 

O8PAHS. ^logippm^M^tisat ^4tc^-rs®2 
^ ^ 5 tc^-riai£ &s 9 izm^ Lzwsm&ttmtco 

6 ~ 9 5 (C^t"o 
[0078] 
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[^4] 

S;fi 1 2 

ffiJt (15°C) g/cm3 0.887 0.999 

31* (COC) °c 270 324 

MSteJt (40°C) mm2/s 100 7888 

(100°C) mm2/s 11.2 95.0 

aft Wi °C -15 +7.5 

T-i)y& °c 108.6 56.9 

$St II ̂  11* 0.61 4.28 

mm# Sis <0.01 0.17 

1mtfim (20°C) 1.488 1.561 

n-d-M % C p 66.1 56.0 

(ASTM D3238) %CN 27.1 7.1 

o
 

> 6.8 36.9 

*$£»«•#? %Cp 64.8 52.1 

(ASTM D2140) %CN 29.1 15.9 

^5
» o
 

> 6.1 32.0 

•hz>L,^ P7h^#f 

11* 62.6 10.3 

Km% 36.8 80.2 

Is ft 11* 0.6 9.5 

f7xtii;as(Tg) °c <-60 -29.7 

Bay-Proton % 0.06 0.28 

X<7 • "7 hfjyfe m ® fit 
(~- ck ® tti ™ JS 

80%® tiJSJS °c 526 601 

FBP °c 574 706 

H M ppm 1 JslT 1 &. T 

8PAHs. M M ppm 10 JiiT 10 &.T 

5!r ® ft £J£ St n'J pa 0.07 0.09 

[0079] 
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[^5] 

6 7 
nmm 

8 9 

HffitfiJ 1 H M % 50 _ _ _ 

Hitetfij 3 Kft« _ 50 - -

HffitflJ 4 H ffi % _ _ 50 30 

S;fi 1 H S % 50 50 50 28 

2 If m % _ _ _ 42 

(15 °c) g/cm3 0.944 0.937 0.932 0.956 

(cocl °C 208 214 210 235 

ft&Jt (40°C) mm2/s 110 105 92.5 380 

(100°C) mm2/s 9.41 9.23 8.91 18.90 

9lEHi£ °C -10 -10 -10 -2.5 

°C 72.2 74.0 81.5 74.0 

Kit# H M 0.36 0.35 0.34 2.00 

II# R M % _ _ 0.01 0.08 

J3 8r$ (20°C) 1.532 1.523 0.520 1.536 

n-d-M # ftf %CP 55.2 51.9 54.8 52.5 

(ASTM D 3238) %cN 13.1 23.8 21.1 19.3 

%cA 31.7 24.3 24.1 28.2 

IS iH S # Iff %Cp 45.9 45.0 47.7 52.5 

(ASTM D2140) K C ,'0LrN 22.4 29.1 26.7 19.3 

*cA 31.8 25.9 25.6 28.2 

( Tg) °c -57.8 -58.3 -59.6 -52.1 

Hi 42.7 44.3 43.8 29.3 

K m % 55.6 54.8 55.1 66.1 

K' • % 1.8 1.0 1.1 4.6 

Bay-Proton % 0.50 0.21 0.20 0.24 

^^Vta] t°b> K 'i ppm 1 UT 1 JUT 1 IUT 1 JilT 

8PAHs. H M ppm 20 10 JilT 10 HIT 10 KIT 

IC 'a) IH £b 
aS .it 

gff
l 

o
 

00 

ii;£j£ °C - - 501 550 

FBP "C - - 569 637 

H IS K; I S1] n 0.25 0.21 0.21 0.16 
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[0080] [^MJ1 0,11] 

LfcS/41 tzs m6iz^tm^X)^Lr)^s^^mfc0 

^»JION 1 1 (D&m&omt^Giz^to 
[0081] 
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[^6] 

10 HJfetfiJ 11 

njfefi! 2 ©Biaa 
(0-50 lis® tH#) 

Ulttfl 10 50 IIS 
SJfil 5011* 

mm (15 °c) g/'cm3 0.971 0.929 

3likj£ (coc) °C 170 185 

Klitelt (40°C) mm2/s 33.5 60.9 

(100°C) mm2/s 3.85 6.76 

SiE ®J JS °C -7.5 -12.5 

r-'j >,& °C 30 ^ ;Sj 64.3 

n m IIS 0.07 0.33 

Ii» IIS 0.02 0.01 

Jii(20°C) 1.550 1.519 

n-d-M %Cp 34.1 53.4 

(ASTM D 3238) %CN 21.2 21.6 

o
 

> 44.7 24.9 

%Cp 33.3 47.4 

(ASTM D2140) %CN 27.6 26.7 

< 
o

 39.1 25.9 

Jl(Tg) °c -48.0 -58.5 

Thd&fP) IIS 30.0 46.3 

*7A^7P-7h(3?^13l) IIS 69.1 53.0 

iJ7A^P7Kf!) IIS 0.9 0.8 

Bay-Proton % 0.30 0.18 

'Ovlaiebv II ppm 1 IU T 1 IH T 

8PAHs. X 1 ppm 10 JilT 10 1MT 

^ If jft ift ̂  #J "B 0.54 0.30 

#X^P7h5*77;ii® 14® 
[ ^ 'a) ® £tj /ml 

99%® ttiss °C 475 -
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!t#©S6SS 
*?=? 'J 7 7< K^JU^TK^b^U l)7A^P7h«i:J: 

5 OffM%JU±©i%£^S5i£?#£i*££fia.£s i% 

:£^S>£0i^^;£o 

5f<II2] fu§EI*M^ 7KHJ±2)5. 0 ~ 2 0. OMPa, ^ 280-40 

0°CN TKH^MbS 0 0-7 5 0 N L/L, ^3lJtO. 3-2. 

oh-i®^#T, 

-e&Zs tmm 1 
^113] K:?mu£7KSHb*iiiU ±>y^<7 

z^w&tfs oii%w±©^Mii;^fi>i 1 ®iit 
t j5c)iAN £ 

Ml£*i£> 1 ffi£IJ*Lt©g$4t £$!!•• U l)7A^P7h«i:J: 

5 onm%u±, T~'J y&t* 1 o o°CJ^T, ASTM 
D 2 1 4 0[Z&Z>%Ck1?2 0-8 0, + 1 0°CJ^T, X 

7 7feW-3 0t 60°C, ^^SltiJ-^O. 1-0. 5 

T? & £ ;Fb£-S)4 ̂ l§I2©ig^N 

£ffi;L£;Fti=rg>£0i^^;£o 

5f<iI4] fu§E;jl"n S/4©^ > V (a) tfu 1 II ppm^JSJ^T 

, TIE 1 ) - 8) : 

1 ) ^ > V ( a ) tf l> y 

2) s<yV (e) L°b> 

3) s<yy (a) T7 > h ^ -tz > 

4 ) 0 'J "tz > 

5) ^<>x/ (b) 

6) s<yV (j) 

7) (k) 

8) V<yV (a, h) :P>h^-tz> 

1 Ogip pm^TTI)!), It 



WO 2013/140823 30 PCT/JP2013/050032 

[§t;£iI6] 

5RII3 

tmm 1 
foiTs 

PV 0»|%^ T-'J y 

&tf6 0°ClUTs ASTM D 2 1 4 CMC<£ £%C A^3 0~8 0, 

1 0°CJ^T, 4 0'CKfc 1 OOmmVsK 

±, ^7»M-3 01C 6 0°CN ^^Sity-gr^o. 1~ 

0. 
m#m5 izBdmoim^rnrnS:at 

1 mmu±(Dm& -e & ^ 
T, 

PV 0»|%^ T-'J > 

^^10 0°CJ^TN ASTM D 2 1 4 CMC<£ £%C A^2 0~8 0 

s o°ciuTs o°c—6 o°cs 

mfitmrn-stfo. i~o. 5-e&£M^s»o 
tulE;Fb^S)4©^ > V (a) tf b Hlppm j^Ts T 

IE 1 ) ~ 8 ) : 

1 ) ^ > V (a) tf b > 

2) ^>7 (e) L°b> 

3) y<>V (a) yy h^izy 

4 ) 0 'J "tz > 

[I*5f<lI8] 

1 0 Ml P P m£lTTfo£s It 

;£iI6 ^IEi6©;Fb-^S)40 

<?=7X)~P7^ PJ'fJi'%7.K^b^ii^U ^)7A^P7hMii(:<t 
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5) 

6) 

7) 

8) v 

T—'J >£.^6 0°CJ^TN (a 

) eL/>0ttii)Mlippm^ TIED ~8) : 
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