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Abstract

The development of aviation gasoline (avgas) started in the early 1900s, which is over 100 years
from now, while the history on unleaded avgas is near 80 years. This article discusses the devel-
opment of unleaded avgas, and points out that it originated from motor gasoline, with the octane
number from low to high. The different technical indexes are compared and reasons are analyzed
in standards of unleaded avgas. Meanwhile, it concludes the research progress about the unleaded
avgas in America and Europe. In early research, people mainly focused on the antiknock perfor-
mance. At the end of 20th century, European researchers mostly are concern to the middle octane
number avgas, such as 91 unleaded avgas (UL91). While American was more attention to high oc-
tane number avgas, with octane number higher than 100. As a result, Americans strive to develop
unleaded avgas by the poison and contamination of leaded avgas. 9 avgas manufactures have been
tested and certificated in Technical Center of Federal Aviation Administration (FAA). And it plans
to replace the leaded avgas in 2020, in America.

Keywords

Unleaded Aviation Gasoline, Development History, Technical Index, Research Progress

}

EXELEMBRHELRIERMARGERE
w &, W &, X, ¥ &, ZAK
opE R A R A TR, DU

Email: xianghai@fccc.org.cn, *xiazuxi@fccc.org.cn

Wehs Hi: 201745 H4aH; FHEM: 20174F5H22H; &k A H: 201745 H25H

(-
PEAERE .

SCES| M i, A, RN, EA, ZART. SEETCHS I A R I S R U R D). e TR SR, 2017, 7(3):
81-87. https://doi.org/10.12677/hjcet.2017.73013



http://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2017.73013
https://doi.org/10.12677/hjcet.2017.73013
http://www.hanspub.org

i 55

=

R R RS T 20148, BEABEBIE1006ET . BEMTRMARELOEZILB0ESH L. &
XRR T BBMERM KRR, EREENZRMRETERRH, FEMEERER R R
8. CEHE T 5% BRI AMET A RSB B 1865 X3, 2047 T 16865 KA B R A . i,
XEREEMRMEAT TRV RBT TR BT T B4 . BIRRA, FRMASEE ZE s
M LR R . EA 2014 /53, MR B T rh e E R I (91 9) MIBT R, B stdaTs
FKENE L RERFEFRELTHMZRMW T, hnSEskEREBEE 100", BTEEMER
WRIEERER, REEERARRERFRETHNZRM, BiEEFoxmERmEtExE
B RBR LT RERAE, HitRIFE2020F B2 HHZIRM .

Xiin
THMERH, REAX, AR, TER

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

FEEMT S R R T4 I 100 T o A 20 IR SE G E 4 VR, 20 tEZd
BT, B 21 HSHTRIR e E AT IR, FR IR B e B e A . A
KAL) RE—IR DA, #RPEBE B T2 28 R LI A SRS M ZOR R o B AT AR, iR
T S R ST MR TT AL

2. XRASE
2.1, RFERETIRERS B
20 A IILLRT, T TAACTRIPRE], 5815 36 5 A ZE Y ST ke, A58 3 2

PR AT VA o

1903 4F, R4 Il o & I3 — 2R EE B ) RA VTN ®AT YL, R E AT 40 (GEEME
P2 (ASTM) i HHE A 40~70) 45 FHYSM[1]. A 1903 4FE~1918 4F, £k 40~70 HIZE FIV
VB F= BB T 25 3k

2.2. RFHRIEF AT UBME

20 tHhF 20 A, BRI AR R, BRI TEER BN . BE SRR, W
KRR FE N — S s BN e B B . 1921 4F, SEE B} 5K Thomas Midgley [2]4 31 7 #0E NEL
PR EEA VR 3 S AR TR NG 2 L (Tetraethyl Lead TEL)o MULLAS, ST P T 48207 o5
PEEEA AT AU 1972 4, A S, M) 2 1 100 SRS I (L00LL) AT . B
4 H, 100LL HLas ik oR S 1 90% 1T 0 Al

M 20 28 20 AU RS, BEAASETE I s T ORE T, (B, XEMATE M K


http://creativecommons.org/licenses/by/4.0/

it

R—HEHKAFIE.

1937 4F, REMYHK T ¥Ehifd 65, 73, 74 =ANAFM S HEHEI Rl . bEE, FEEZE 7
T SRR RN 87 M JCER AL VA . OIS VR SE S (AN TR B, @ N T NG ZE R B R R R

HEN 20 2051, JOEIL A VR AR A B 35 [ AL R BIRGM, i #2 Hjelmco Oil Company FF 463k 47 58
EbR S AT I AL . 1982 4E 4 A 13 H, TREMFFREAS Z 541 Kevin Morrison 383 {5 5 &
Hjelmco F % ) 91/96 JCHH T A5 V<M 52 43 £ ASTM D910 H {1 2 18 RE A% K P RE (U BER[3]. 1997 4E,
Hjelmco 2 &l 324 FORL S AF[412R 18152 91/96 5 G B At 2 VI 7E PR 1% 52 0 77 TH] 4 AH DG 485 1) 8« 38 IR S
B2 (American Society of Testing and Material, ASTM) T 2009 £ & 91 5 TAR A 2 VbR,
ASTM D7547 [5], TS TE S A8 A% A5 M 2s VR, 125 s V2 B A sk Ak i e — o
ALV S

2.3. EERETTHEAE BN

80 T ILH AL S VRIMAE 1947 TF 5 AW A ), 91 5 RE A SV B AE 1981 S IR AT 1 . (H A,
ARG PR, PR RS R TE A S VR A R B R TR 4 L/ T 8.0 BINE ZE R BHL .

80 Fl 91 S JCE AL IR R BRIE T 70%7c A7 VG ZE R AL, 3K 3 A5 S8 61 A0 0 P A 2 A A 77 A
WA ASHEAT B 2 A T A S P B A, 36 [ Swift A= IESE T & AT . 2003 4, Swift A £4
et 7w IS R A S R, H Tk e e A 102, 3E AT T T _E AT 1R 2E K 31, 2013 4K, Total,
BP, Shell, Exxonmobil LA & Gami %5 12 FAMY ¥ =F b A To e 2 V3 Bl 220 R B2 . BT, FAA
AR A IETEXT 9 FK ANV 12 FpICETAT 2 R 3E T VA& [6], ASTM B &4k H#EH T ASTM D7719 [7]F1
ASTM D7960 [8] /™ a1 ¥ bt A8 JC A AL 2 VR A

3. FREER

WG TCE AL S VI B R R QAT 5 AN R 5 TE AL 25 70 R R Bl T i s oV E R . A
1962 FHF4h, EE ASTM CAREMAG T 5 MEENU SV mARAE, B8 T 6 MRS RS, 7
A7y UL82, UL87, UL9L, UL94, Swift UL102 LA/ Shell UL102, #&FAMbrifE Hh#% JoH i 2 i B AL 1
JREHAT T VAR, R AARTRAREIR WL 1.

M L AR AT LA Y, UL82, UL8T 5 JCAR T 2 VA I I i b L SRR I Ath RS i 2 v 22 S B Ko
FLRPRZE T, UL82, UL8T 5 JCHfiit 2Vt >k B 4= FVm, 5E 20 (1R FH 22 FH VA RO MR ) B AR e il - B
HARbr B T 42 VR0 . e uLs7, w2 WA 95 5 VR, FORTERLe R et fabr g A X
2000 47, % EPHHTT R(FAA)H G802 2 BRI [11], & UL82 Fil UL8T 5E4E AN ¥R
(5

UL91, UL94 542 ¥R T LU I 7R NP0 2 3640 B e 4% 100LL fiizsii, HEHEAR 54~
100LL Ay A —5, FHHIEFRER S ASTM D910 2418k, HZE7E MON, Hi&&ErER EA A
]

Swift UL102 F1 Shell UL102 J& - P48 1) 5 3 e A5 o s 93, HAR PR 2R S 18 1 Hei A b 4
AR I 5T . Swift UL102 J& T 5 e & s o ai s iRl D7 xd FmAs, i A B8O .
Shell UL102 [12]8fF itk g, BTN 7RG & O T BRSPuRm i T s H e, (E15 Shell
TCHL S VR 4 A, TR S T 2 B R

4, WARER
% H ARSI IO R B G T 20 W], R — Bl S B A A v s, e s RS



i 55

Table 1. Comparison of the American Unleaded Avgas Standards
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Ejﬁl\{fj\éﬁ AMETF 820 870 91.0 94.0 102.2 102.5
Egﬁ;iéﬁ METF  — 95.0 —
HIE MJ/kg MEF 408 43,5 415 42.0%
B e SR Y] Tt
ZESIE kPa 38~62 38~49
TR
10%25 K ifi & °c ENEER 70 75
A0%7E KR °c MEF - 75
MET 66 —
5097 K L& °c
ENEER 121 105 165 105
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