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Comparison of Distillation pattern of Petroleum Products using JIS K2254 and ASTM D86

Satomi NISHIZAWA*, Satoshi WATANABE*, Masashi SHIBATA*, Kenji KATAOKA*
*Central Customs Laboratory, Ministry of Finance
6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

For 2002 version HS classification of petroleum products, the distillation test in accordance with
ASTM D86 is needed.In Japan, however, distillation tests have been practiced according to JIS K2254

for deciding to which National Subdivisions the products should be included. These two testing methods

are, in essence, similar to each other except for some minor conditions such as the manner of placing a

thermometer and the rate of distillation. In the present study, distillation tests were performed

according to the two methods, and their results were carefully compared. As to the temperature at each

percent recovered, the mean value of the one was always within the range (between the maximum and

the minimum values) of the other, and any difference between the two was considered to be within the

repeatability error. Moreover, the difference between the values of percent evaporated at 210°C of both
methods was found to be insignificant. Thus, it was concluded that the JIS K2254 method could be used
in lieu of the ASTM D86 method for the HS Classification of petroleum products.

1.#% &

20024EHS 528 (B D AMB TGOV TOfFE—T AT
LI A EBSER) —EgIE S h, R0 §2710.00%
CHMR R, o o) 255627101175 (BRI R
CZOFEE) £ 52710.19% (20O b D) 125E3hs
Zklhot, TORGITOHEBEE L CHIE2THETTEA4
[T R 7 DORELE] 21X, ASTM D86MJ7iEIZ X 5 iRJE
2102 BT 2 BEMERNEENEFEDIO% L LD D%
W] ASBIMS T,

Besk, IATETIX, #2710.005 x BICHISLLTBY, £
D53V O 72012 BB R ERAT H 55725 TE D IS K2254
OFEBAB T EHL TE o H- T, SHOHSYIEIZE W,
F27 10T F L ENMG 2 hE ST 572012, £heh
ASTM{E L NISTED2HEFE DR IR 24T 9 LB U7z,

BUE, &BLEICECN ST B 2 3B 18 13 J1S K225412
B L72bDTHY, ASTM D86% LT 5D TIdH v, L
MPLRAS, MEORBIFEICKE TR, ZOEBIIMNT
H5 (Table 1), FIZIE, MEFFORTEHERLEFALE — M
DEVCDIE LOBEOHBNIIB S ETE, EkEBY,

* BB T277-0882 T-EEEMITHA D 3E6-3-5

NSTEIC L 2RI R DA E D L ICHSHHENWREEEZ O D,

Z 2T, ABZETIE, A ORI DWW T, JIS K2254&
ASTM D86D T ZEFH Bk % FEhE L, T {E D5 IR RERE
RN - R L7,

2.% B

2. 1 HRRUHE

TR DH V) v RO
2. 2 HHoREK

MDA V) ¥ ROKT il % — i 5 288 2 ECTAE L, #Y
AR OE S & S EEEEMNEE R T L) IHEL R H AT
RA L, Table 212773 3K FNo. A~ED 5 O 2 TR L 72,
No.A~DI3, BT HEIIBVTI2HIZHENST 5L D, EiF
BABICHELTHLDOTH b,
2. 3 EBHER

K HEHNZDOWT, JIS K2254 & ASTM D86 DR sk Er % Z# 2
NS5MFOFEEL, FOFHMHE, FT/MERURKMEE D &I
AR e L7z,



60 FERABRIZ BT B IIS & ASTMO JL i

Table 1 Differences between JIS K2254 and ASTM D86

Apparatus to mount Flask support diameter of | Time from IBP ** to 5%
Sample* thermometer hole(mm) recovered (sec.)
characteristics
JIS ASTM JIS ASTM JIS ASTM
Group 1 and 2 37.5 38 60 to 75 60 to 100
Centering
Cork stopper device
Group 3 and 4 50 50 — —

*The end point (EP) of Group 1 and 2 is below 250°C. The EP of Group3 and 4

exceed 250°C.
** IBP = initial boiling point

Table 2 Characteristics of prepared samples

Volume
Sample  IBP (*C) evaporatedat EP (C)
210°C (%)
A 290
=100
B <90
------------------------------------------------- <250
C =90
>100
D <90
E =100 <90 >250
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Fig. 1 Distillation curves of gasoline
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Table 3 Data on the test of gasoline
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Table 4 Data on the test of kerosine
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Volume Volume
evaporated JIS ASTM evaporated JIS ASTM
(o) (%0)
* *
IBP 28.6 - 28.8 279 - 294 IBP 148.8 - 150.0 148.5 - 150.6
(28.7)** (28.7) (149.5 y=* (149.3)
5 35.7 - 363 349 - 37.1 5 161.9 - 163.3 161.7 - 164.3
(35.9) (36.2) (162.6) (162.9)
10 425 - 434 42.1 - 439 10 165.9 - 167.6 1672 - 167.8
(42.8) (43.0) (166.5) (167.6)
20 53.8 - 54.8 53.6 - 55.6 20 173.6 - 175.2 175.2 - 175.7
(54.2) (54.6) (174.6) (175.5)
30 65.5 - 67.0 65.8 - 67.3 30 182.0 - 183.0 183.0 - 183.3
(66.1) (66.5) (182.6) (183.1)
40 783 - 79.5 78.3 - 80.0 40 189.6 - 191.0 190.8 - 1914
(78.8) (79.2) (190.4) (191.1)
50 91.9 - 93.1 922 - 935 50 198.8 - 199.7 199.7 - 200.4
(92.4) (92.8) (199.3) (200.1)
60 105.3 - 1059 105.6 - 106.2 60 208.5 - 2094 209.2 - 2103
(105.5) (105.9) (208.8) (209.6)
70 117.6 - 118.8 118.1 - 119.5 70 219.8 - 220.6 220.0 - 221.1
(118.2) (118.7) (220.1) (220.5)
80 133.4 - 134.6 1342 - 135.2 30 232.3 - 2333 232.6 - 234.1
(134.0) (134.6) (232.8) (233.4)
90 158.7 - 159.9 159.1 - 159.8 90 247.4 - 2482 2475 - 249.1
(159.5) (159.3) (247.9) (248.3)
95 174.0 - 174.9 173.3 - 175.3 95 258.1 - 2585 258.0 - 2595
(174.5) (174.2) (258.3) (258.7)
97 182.0 - 183.9 182.4 - 183.8 97 263.9 - 2652 264.2 - 266.2
(182.9) (183.0) (264.7) (265.1)
EP 192.6 - 193.3 193.0 - 193.7 EP 271.7 - 273.5 2724 - 273.6
(193.0) (193.3) (272.7) (273.0)

*minimum - maximum

** (average)
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** (average)
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Table 5 Data on the test of sample A
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Volume
evaporated JIS ASTM1* ASTM2**
(%)

BP 60.5 - 61.7 61.0 - 62.1 59.9 - 62.2
(61.2) (61.7) (61.5)

5 90.2 - 92.7 922 - 933 91.8 - 93.8
(91.6) (92.7) (92.9)

10 104.1 - 106.8 105.2 - 106.7 105.5 - 106.7
(105.5) (105.9) (106.1)

20 1233 - 125.0 123.3 - 1244 123.4 - 1243
(123.9) (124.0) (123.9)

30 138.4 - 140.0 138.8 - 139.5 138.8 - 139.5
(139.1) (139.2) (139.2)

40 151.1 - 153.0 1515 - 1523 151.0 - 1523
(151.9) (152.0) (151.8)

50 162.1 - 164.2 161.8 - 164.2 161.7 - 164.0
(163.3) (162.9) (162.7)

60 1713 - 172.4 170.4 - 172.9 169.8 - 173.2
(171.8) (171.3) (171.8)

70 179.7 - 181.0 179.4 - 180.9 179.8 - 181.1
(180.5) (180.2) (180.6)

20 190.2 - 190.9 190.2 - 190.6 189.9 - 190.8
(190.6) (190.4) (190.5)

90 205.5 - 206.6 205.7 - 206.9 2054 - 206.0
(206.1) (206.1) (205.7)

95 217.6 - 219.0 217.9 - 2193 2179 - 218.5
(218.4) (218.6) (218.3)

97 225.6 - 2269 2252 - 2272 2252 - 226.1
(226.0) (226.3) (225.6)

EP 232.9 - 2338 2334 - 23438 2323 - 234.0
(233.5) (233.9) (233.3)

210°C 91.7 - 922 91.8 - 92.1 91.9 - 92.2
(91.9 %) (92.0 %) (92.1 %)

*The time from IBP to 5% recovered is 60 to 75 seconds as same as JIS.

**The time from IBP to 5% recovered is 75 to 100 seconds.
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Table 6 Data on the test of sample B

Volume
evaporated JIS ASTM1* ASTM2**
(%)
BP 62.2 - 64.5 62.3 - 64.2 61.9 - 63.7
(63.1) (63.1) (62.9)
5 95.6 - 97.4 96.5 - 98.2 96.3 - 98.4
(96.3) (97.3) (97.6)
10 111.8 - 113.8 1124 - 1133 112.5 - 113.9
(112.7) (112.8) (113.3)
20 132.5 - 133.9 132.5 - 133.6 132.7 - 134.1
(133.0) (133.1) (133.4)
30 147.7 - 148.9 147.1 - 1482 147.2 - 148.6
(148.1) (147.7) (147.7)
40 157.9 - 160.0 157.7 - 160.1 158.6 - 161.3
(159.0) (159.1) (159.9)
50 168.0 - 168.9 167.4 - 169.4 167.3 - 169.6
(168.4) (168.5) (168.4)
60 175.8 - 176.5 175.7 - 177.1 175.1 - 177.3
(176.0) (176.3) (175.9)
70 184.1 - 184.7 183.8 - 184.4 184.3 - 184.9
(184.4) (184.2) (184.5)
20 1939 - 1952 194.1 - 195.0 193.7 - 194.6
(194.5) (194.6) (194.3)
90 2104 - 210.8 2105 - 2113 2102 - 2113
(210.7) (210.8) (210.7)
05 2225 - 2235 2225 - 2238 221.8 - 224.1
(222.9) (223.1) (222.8)
97 230.3 - 231.6 230.0 - 231.6 230.1 - 231.8
(230.8) (230.7) (230.7)
Ep 237.4 - 239.0 237.6 - 238.8 238.0 - 239.2
(238.2) (238.2) (238.5)
210°C 89.6 - 89.9 89.4 - 8§9.8 89.4 - 899
(89.7 %) (89.6 %) (89.7 %)

*The time from IBP to 5% recovered is 60 to 75 seconds as same as JIS.

**The time from IBP to 5% recovered is 75 to 100 seconds.
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Table 7 Data on the test of sample C

Volume
evaporated JIS ASTM1* ASTM2**
(%)

IBP 138.3 - 140.1 137.6 - 140.1 136.3 - 137.3
(138.9) (139.0) (137.0)

5 147.7 - 148.8 147.2 - 148.6 147.0 - 148.3
(148.2) (148.3) (147.7)

10 150.4 - 151.3 149.7 - 150.9 150.7 - 151.2
(150.9) (150.3) (150.8)

20 154.4 - 155.6 154.5 - 155.2 154.3 - 155.0
(155.1) (154.8) (154.8)

30 158.7 - 159.5 158.7 - 159.1 158.7 - 159.1
(159.1) (158.9) (158.8)

40 162.8 - 163.9 1629 - 163.5 163.1 - 163.3
(163.4) (163.3) (163.2)

50 167.8 - 168.3 167.6 - 168.2 167.5 - 167.9
(168.1) (168.0) (167.8)

60 173.3 - 173.7 173.0 - 173.7 173.0 - 173.5
(173.5) (173.3) (173.2)

70 180.3 - 181.1 180.2 - 180.7 179.9 - 180.6
(180.7) (180.5) (180.3)

20 189.8 - 190.8 189.9 - 190.4 189.8 - 190.3
(190.3) (190.2) (190.1)

90 205.8 - 207.1 206.3 - 207.0 206.1 - 206.8
(206.5) (206.6) (206.5)

05 219.2 - 220.3 218.1 - 219.8 2184 - 219.8
(219.8) (219.4) (219.1)

97 227.5 - 228.4 227.7 - 228.2 2257 - 228.5
(227.8) (227.9) (227.2)

Ep 234.4 - 2369 234.1 - 236.6 234.8 - 235.6
(235.9) (235.7) (235.2)

210°C 91.2 - 92.1 914 - 917 91.5 - 91.9
(91.6 %) (91.6 %) (91.6 %)

*The time from IBP to 5% recovered is 60 to 75 seconds as same as JIS.

**The time from IBP to 5% recovered is 75 to 100 seconds.
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Table 8 Data on the test of sample D

Volume
evaporated JIS ASTM1* ASTM2**
(%)
IBP 1412 - 1434 141.8 - 143.5 141.6 - 1427
(142.6) (142.8) (142.2)
5 151.8 - 153.0 151.0 - 153.1 151.2 - 153.2
(152.5) (152.2) (152.3)
10 1542 - 156.0 154.2 - 1555 154.3 - 156.2
(155.3) (154.8) (155.5)
20 159.7 - 160.2 159.4 - 159.9 159.8 - 160.0
(160.0) (159.6) (159.9)
30 1643 - 164.6 163.7 - 164.2 163.9 - 164.7
(164.4) (164.0) (164.3)
40 168.8 - 169.3 168.4 - 168.8 168.4 - 169.2
(169.1) (168.7) (168.9)
50 173.9 - 1745 173.7 - 174.1 1739 - 1743
(174.2) (173.9) (174.0)
60 180.3 - 180.5 179.7 - 180.1 180.0 - 180.3
(180.4) (179.9) (180.2)
70 187.5 - 187.9 187.2 - 187.4 187.4 - 1879
(187.7) (187.4) (187.6)
20 197.9 - 198.3 197.4 - 198.0 197.5 - 197.9
(198.1) (197.7) (197.7)
90 213.9 - 214.6 2135 - 2146 2135 - 2144
(214.2) (214.0) (213.8)
05 2253 - 226.5 225.1 - 226.1 2249 - 226.1
(225.9) (225.5) (225.7)
97 233.3 - 2345 233.2 - 2345 2329 - 233.7
(233.8) (233.6) (233.4)
Ep 240.8 - 241.9 240.6 - 241.0 2393 - 240.5
(241.2) (240.7) (240.2)
210°C 87.7 - 88.2 87.9 - 883 87.8 - 88.3
(87.9 %) ( 88.1 %) ( 88.1 %)

*The time from IBP to 5% recovered is 60 to 75 seconds as same as JIS.

**The time from IBP to 5% recovered is 75 to 100 seconds.
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Table 9 Data on the test of sample E

Table 10 Statistical analysis of samples A, B, C and D

Volume
evaporated JIS ASTM
(%)

IBP 66.7 - 67.6 66.7 - 67.2
(67.0) (66.9)

5 100.7 - 102.8 101.1 - 103.0
(101.5) (101.9)

10 1143 - 1159 1148 - 1157
(115.0) (115.3)

20 131.7 - 132.6 132.1 - 1324
(132.1) (132.2)

30 144.5 - 1453 144.8 - 145.7
(145.0) (145.3)

40 155.1 - 155.8 153.7 - 156.3
(155.4) (155.4)

50 165.0 - 166.1 1649 - 166.3
(165.5) (165.5)

60 172.9 - 175.2 1729 - 1753
(174.1) (174.1)

70 182.7 - 184.5 183.5 - 184.8
(183.6) (184.0)

30 1955 - 197.2 1957 - 197.5
(196.5) (196.6)

90 2172 - 2183 2175 - 218.2
(217.8) (217.8)

95 2353 - 236.2 233.7 - 236.1
(235.7) (235.4)

97 245.1 - 247.2 243.7 - 247.1
(246.3) (245.9)

EP 253.8 - 2559 2542 - 256.0
(254.9) (255.0)

210°C 86.5 - 87.3 86.7 - 87.2
(86.9 %) (86.9 %)
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Sample No. F-test*
A 0.902
B 0.280 sk
C 0.077 < 3885
D 0.692

*Analysis of variance (Single factor)

**Degree of freedom :( 2, 12), Significant level : @=0.05

Table 11 Statistical analysis of sample E

F-test t-test

2209 < 6.388% | 0.241 < 2.306%*

*Degree of freedom :( 4, 4), Significant level : a=0.05
**Degree of freedom :8, Significant level : ¢=0.05
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