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Attribute lIdentification of Bio-aviation Jet Fuel via
Stepwise Regression
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(1. Guangzhou Customs Technology Center, Guangzhou 510623, China; 2. Guangzhou Institute of Energy
Conversion, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: Current aviation jet fuel specifications only prescribe basic technical indicators, thus cre-
ating a regulatory gap because they cannot effectively distinguish between conventional petroleum-de-
rived sources, bio-based sources, or their blends. To address this issue, a stepwise identification
strategy comprising component screening, rapid physicochemical qualitative analysis, and bio-
based carbon content confirmation is proposed for the attribute identification of hydroprocessed esters
and fatty acids synthetic paraffinic kerosene (HEFA-SPK). First, gas chromatography—mass spec-
trometry is performed to screen the carbon number distribution; samples outside the typical aviation
fuel range (C6-C17) are excluded. Subsequently, rapid qualitative discrimination is achieved based
on density and aromatic content, supplemented by distillation range and flash point as auxiliary pa-
rameters for a comprehensive evaluation. Finally, bio-based carbon content serves as the key evi-
dence: a measured content above 97. 0% identifies HEFA-SPK, while a value below 0. 5% indicates
petroleum-based jet fuel. For intermediate blending ratios (1%-30%) , a stepwise regression ap-
proach is employed to develop a predictive model for the blending ratio of bio-based fuel, and the
model is validated via a paired ¢-test. Results show that the linear regression model based on flash
point, distillation range, and biogenic carbon content accurately predicts the blending ratio (R*>
0.99), thus providing reliable technical support for the quality supervision and source identification
of bio-based aviation fuel.

Key words: hydroprocessed esters and fatty acids synthetic paraffinic kerosene (HEFA-SPK) ; at-

tribute identification; biogenic carbon content; blending ratio
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VR TE (i3t . aiEdp el —HBIRVAM) , ttbfid TR R T R B RARTR

IATITZS BROBE 2 S bR (11 GB 6537-2025 (35 WEAMREL), MH/T 61062014 (& & RGN AR
PREHE AR ZR) FISN/T 2045-2022 GIFH EREHIFZ S AR BE) D AUIE T A kst AR 8RR
W B RE SRR T P i B0 . bR bR RS T 58 4 Bl R AR DA TR I S0 T AR R ) AR W A
(HEFA-SPK) & HABIRAL G ATMIE IS RS 7= S ORG240, A A s R AE iR i X 43 68 7
Tk ] B R AR U S X — S ) R X — SR BRI £ T S B T M I A R R
JERVERRE R, BRSO PR A P BRRHE B 5 Sy i Il A B BR . R, @Sr bR SR EH T
HEH O A U = St E P S0 7ik, B 1A DIAISE T SRR 2 A B R 5L

BEX iR, NS E PR R . (ERBETERE T, XSRSl i AT HEFA-SPK
BRG], LIPS IR BT T 50%) A BRENT LB S5 GEms SRR M4 ke tkRE . H.
15 GeHEBUKF BB AT, HREREEE ., bl 2m, DRIEE R4 4 ail- «irad
B) T RAE TR U 2R A, 8 R REU AT B Co~CLT BN, (HAEY T IL
FAREIR, HRWEER S B, AEDRIEFE S E S B R FI IR IR e e & 8 P e 5. 18
BRI, RAEMRSE RIS N 3 SRR E , M dE . ik . et RS
G CHMIBPR AR IO . EBTR LG e T, BEGESE T 15 CFE S 20 CIBBhANE R TIRA
MRS, W1 SEBL T HEFA-SPKAB IR EL RO 2 , (HIZ AR DL R 48 TR E 9 A0 T (i 4 . e dh,
F R E T IS B (AMS) I “C RIS AR, Beit T AW B 5 BRI T2 h 45008 L i I 2
%, BERTE VEANSRIGIRRIREEE, AEET A R RIS IR IR THAR S,

Zi b, IR 2 ED TAEYNEIBIRG IR GETERE . AURFHIE I i b FebrAs b, 7ERER
TS IE YL R 58 %0 7 1k BB TR LG 0 8 BTN B AR AR ZS A . i, ARG EE RS 00T
PR ARG I 5 A A S B E , @7 1T T HEFA-SPK (B PR 2500 071 s SR 2 A7 ] U 4 2 Al
oAb APy SRR 15 TR L TR AR | i i T o} ¢ A IR I E AT R, LU R A= W A ) SR VR 3
B KR WA TR R G0 1 P S HR MR

1 Xy

1.1 ke srdt

RIS ELE R 4L HEFA-SPK AVES AT Il FE AL 53 1) 3 S BEREHS 6 M ILUICESS 1. 28241, FRh
HVFE v B A RS ES BAES AR Sy, 5 HEFA-SPK & a2l #1715 TR A
1, A4S HEFA-SPK T 45 58 SR i 6 AN IR GR & GBS o HEFA-SPK A BU 80 i
50%), TCAESE 34,

RPEATIERE, YIRS IR R A0 LRRB TR IR L 24 HAE 30% LA (BL20% %), iR
GRRI R AR B S R AERE G T BN, DL 2 N 22 [ i d 7 i A5 1R b i R
WeAh, HRLATZS B ) 558 B i (R B0 R 2200 15%, 45 HEFA-SPK BRI AIE &, KB-SBURE
FEPITETS Ja 5 B 5 SR bR AR T AR R AR ZoR (RN BN E F 8%) o 58 LaRiB 1758k 50
A1, AT 30% B HBTR FIR .

1.2 #&WFA*E

1.2.1 WEESEN RS AE-FREEH (GC-MS) X 3 4URE S AL e 4y BEAT 04 . Gkl
Agilent J&W HP-SMS BA1E (30 m x 0. 25 mm X 0.25 pm) ; A 1. 0 mL/ min, 43k 250 @ 1; it
FELITELEE 280 'C, #FFEE 1.0 pL. FHRFEF: #IEHIRE40 'C, PRFFES min, LL8 “C/minF+% 200 °C, P
LL15 °C/min FF22 300 CHARE 10 mine BGOSR BTG (EDEFIE, & FIRIRERE 230 C, g
FIHEE R m/z 50~550, R EFRBCRELWE . HbmbAWEET NIST FOEEZE RS % 5 O 58 i )6 E
AT, DU EERE A 70%.

1.2.2 EEHEREN IS GB 6537-2025 Fl SN/T 2045-2022 4 AR TR, 3 20AE i AL PE 5t 7 Tl
B 1 TR . AHEES B S BE  IFRE . SRS R UK SRR BRI, Tk
GB 6537-2025"", Hrp, FFRAFSEGE T S% R thBRET, $2BGB/T 11132548 /R IR 6 554
SEVETRI, ST 5%, R H NB/SH/T 0606-2019" J5 {46 H 57 843 %5
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Table 1 ~ Comparison of physicochemical properties of different fuels

G 3(HEFA-SPK/jet fu-
Ttem Group 1 (HEFA-SPK) Group 2 (Conventional petroleum based jet fuel ) el Jes

el blends)
Density (20 C) 726~767 kg*m™ 775~830 kg*m™
Distillation range  10% [E1ACHE BEAS 5 T 205 °C, ZYBER ST 10% EDICELRE R 5T 205 °C, 50% [ENSCH BEAS iR T 232 °C, 2B AR
T 300 C it 300 °C
T90-T10%> 22 °C - T50-T10"> 15 °C
T90-T10= 40 C
Aromatics Ji 7 81<0. 5% RFHAY B <20%"
- - Volume fraction >8%
Others VK <-40 °C VK <-47 °C
[N =38 C [N 538 C

“T90-T10: The difference between the 90% and 10% recovery temperatures in the distillation range; "T50-T10: The difference between the
50% and 10% recovery temperatures in the distillation range; °For civil jet fuel, the specified volume fraction is no greater than 25%(*/## 90% [1]

IR B 5 10% [TCIRLE 25085 PR S0% IR 15 10% ISR BE 200 5 3 P SRR BHILAE 9 TR RUAMSOR A T 25%)
1.2.3 &AYWEBEE 0T HEFA-SPKIFBH AR, mAAS A B RE T a®E, —
BAERIFRVE EAAERAER . BT X—225, RABUERR CCO) R 7750 BREHH ) BUARER &
&, RENE AN HEFA-SPK (38R L I At v S0 Sk fk i . ETRIRICTS MLm=, FEmsa
BTG, NS, EOEAE, T2 ABERAG(AGE) ., FEMEEE TR NTIEE
(EA)B)BRbe e, MIREAL IR CO,, Fl)E B 20 58 e ik & =AW, R MRS & (B
2, iefEX (%) . REMREFESIRS B B A EEN CO4lifk . AR &P TR, ma
A A S, R AMS IR BEat e AMS B G [RIv 2 BC/C 3 T R R IE AR IR
gk, FHELABARER LB (F,) BIEARIGE . Ira RS EENE 2k, WSS R IREH 0. 1%, FE5H
AR X (%) FEE T IR AR i &5 1 X, (90) T AR (1) . (2)FR:
X = F_/REF x 100% (1)
X, = (X/100) x (X,/100) x 100% (2)
Hor, FAENBURERLE], o AMS I BRFEEUE, REF 2 RSACIER T, BU{EHZS% ASTM D6866-24
(2026 FHUEL99. 1)
1.3 BRkGIGITS
TERHEE S T2 SR P E PR HT I BERE |, SR SPSS AU EZR A HT# Ao 72 B M TS 1 40T, 1)
3 HEFA-SPK 4 FEFE S R B IR LU B FINAS RS, X B0 IR E M R G m ZZ /A T i E . 22
TCIEZ RIS, DRRBIRIL BRI S L T VKA TR . Y RA sy . AR R S R S A
SRS AE S S, A T SR L SE R R) A X AR IR 25 (RMSE ) 5 3400} 5% 25 (MAE ), F84#
AR AHEAS (K258 (@=0. 05), & B IPATER D) TN TERE o K558 8 . I, DKt FRFE (10% DSCiE )
TR (509 [EDSCIRLEE ) . TRFE (90% DalWiCi ) . IRFR (2408 A3) . T50-T10. T90-T10., F5@dlsy . Wk
WwEERESEOMNRE Y, ~, ..., v, EVEYREHSIE S 2 ()89 2 o8P b )H— R R
P 3 T I e 32 s B2 R -, A SOB A AR, LSRR 7 R g 1k .
FEFS 0 U 1 A A AR T A 5 SEIEL 18] ) RMSE Al MAE #6475 S 0E 0T, IF4 LR AR «
R (R MK @=0. 05), LURZER PO 45 500 RGP 22

2 GRSt

2.1 SFAEBBSH

T BRE AT o H AR > BEA T R . A BRI R B 43 AT B2 WP AE Co~C 17 BT ]
XX 7 AR | SRBE PR RE AR It 2 P S5 SCHEHB bR R AT S ke & shpL) it LR A
T B BB A 4 W BE T CA~C12 FI C9~C25 [XTH), R 1o ki . IS A, S5 18 e
RIS EA L , BIT0 ik LR R T R O B AR IR Rk . b, 8id GC—MS XL SR o A i 4 7
0, AR ) E R SR — R I AN TS B AR T Co~C17 X u), B R HERR R T
Rz RELEmE A VT REYE , AT JI L 7558 F T G 22 as Mk B iR 7
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HEFA-SPK Y GC-MS 525 it a1 s
HBBUAE Co~CITEIE M, S msemisam
X ) —5, XARHEEN S AN LR
5] ) R T A S 2 o A R A AR R B0 4 ) A
S i, HEFA-SPK () BRE 45 A 5 i
FARNIFRE, BRSERGS G BB 2,
FhIRT R A, 455 SCHRIRGE ", 1A = 25
T HEFA-SPK A 72 i 72 H 6 1 44 o 438 B0 36 431 55
ks DA A5 AR A RN il B I M e e & *Jﬂ
AEREEA SE 0 EHE, SRR R 0 i b = o %

N
W
1

Abundance/10°

0 1A ey 22pA Time/min
*HXTiJE%E.;TEﬁ@Eak%O FSUFSUTTIN werng N1 HEFA-SPK i 41l S B I (1A (Co~C17 BR%L
i b, BREU AT M A BB e PR ) 4% SRS )
’ﬁj\: T ;ﬁ—‘ }%Z& E"\] ﬁ%ﬁtﬁf ;J’E—EZ)LE' ﬁiﬁj\ ﬁ!ﬁ 7@ lil % {E‘.\ Fig. 1 Full-scan total ion chromatogram of HEFA-SPK (hydro-
C6~C17 XIa|F I PN JG LS, Ao carbons in C6—C17 carbon number range )

o] EREHERR, A SRR e S AR R S
ERIESEE T A MMER IR TGS .
2.2 BUMRSIEMNS IR

20 7AW BB . B, AR AR N, AR SRR
VKOS B e S R SRR B X R —E AR, X B T IR . M 2 R AR T ) 2
5o MR SRRSO EEBEE . NSRS ZONE R EAE TR TR A, R
B T 52 S B o A

2 LRSI TR 5 45 S

Table 2 Analytical results for physicochemical properties of different fuels

Blending . 50% re-  90% re- . Biobased car-
. Density Freez-  10% recov- Final
Group Mo, ratio (vol- (20 C)/ Fl.ash° R covery  covery boiling T50°— T90°— A}romat- bon content
ume frac- (ke-m™) point/C oint/’C ature/C tempera- tempera- oint/C. T10/°C  T10/°C  ics/% (mass frac-
tion ) /% & 1* ol T | ¥ tion)/ %
Variable assign-
ment ¥y X Xy X3 Xy Xs R X g Xy 10 i

Group 1 1 100 756.3 42.0 -80.4 166. 0 223.0 270.0 286.0 57.0 104.0 0.2° 98.75
(HEFA- 2 100 763.3 40.5 -73.8 167.7 256.5 282.5 284.6 88. 8 114. 8 0 98. 82
SPK) 3 100 766. 2 41.0 -=70.2 168. 0 253.5 283.0 315.9 85.5 115.0 0.2° 99. 13
4 100 766. 8 42.0 -47.0 172.8 251.7 277.6 285.2 78.9 104.8 0.3° 98. 96
5 100 751.5 48.5 -54.0 172.9 224.6  260.7 266.3 51.7 87.8 0.2 98.51
6 100 749.2 39.5 -76.3 162.0 202.5 254.0 273.0 40.5 92.0 0 98.93
Group 2 1 0 803.5 45.5 -54.3 169. 3 199.0 241.8 253.6 29.7 72.5 18.2 0.15
(Conven- 2 0 809. 1 47.0 -59.4 175.7 201.4  233.4 240.9 25.7 57.7 11.8 0.20
tional pe- 3 0 807.4 45.5 -53.9 170. 4 200.7 240.7 251.5 30.3 70.3  17.5 0.32
troleum 4 0 799. 6 48.5 -59.5 175.1 180.9 222.9  239.8 5.8 47.8 17.7 0.18
based jet 5 0 798. 1 46.0 -58.0 167.9 188. 6 220.9 232.2 20.7 53.0 15.6 0.02
fuel ) 6 0 797. 1 48.5 -56.0 173.9 197.8 233.6 251.2 23.9 59.7 9.3 0.08
Group3 1 5 802.5 45.0 -55.2 169.9 201.2  247.2  259.5 31.3 77.3  16.8 4.87
(HEFA- 2 10 803.0 44.5 -55.8 170.2 203.6 250.2 263.0 33.4 80.0 15.9 9. 44
SPK/jet 3 15 798. 6 44.5 -56.3 170. 1 204.2 255.8  269.0 34.1 85.7 14. 8 14. 33
fuel 4 20 796. 4 44.5 -56.9 169. 4 206.4  260.9 272.4 37.0 91.5 13.7 19. 20
blends) 5 25 794. 4 44.5 -57.4 168.7 208.6 265.2 275.2 39.9 96.5 13.4 23.82
6 30 792. 4 44.0 -58.0 169.0 210.7 267.9  276.0 41.7 98.9 12. 1 28.70

mass fraction of aromatic components was determined by NB/SH/T 0606-2019""*' (4% NB/SH/T 06062019 77 K 354 4143 14 5 £ 43 %50
Hk, 51 HFESAE IR AR N EZ S Sl 300 7=y, PP B2 JFORE2H Al

TR RN o St AR 0 AN ) 2 BN i B DK AR i, SOREA [l ) ) 28 4054

FAOERWIR 225 o BRI, SR OIS AT ZS B URORHLL , HEFA-SPK Bk R BUIRE & | JEiffe
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Febs.

HofF AR B . (20 °C) L AL UK
AL RS E BT (T50-T10, T90-T10)Z:1E k5
BRI Z Y RO LR R -2 m, %
B SR TS0-T10 5B1R H 5] i A ¢ 2R B 4s WHEL
¥IRT 0.8, R LRIEIRSBIRLGIERE A EYI
£ T8 bR — T 4 [nl 09 8 3 )5 v R 2L (RY) 23 9 Hy
0.99, 0.41, 0.26. 0.91., 0.69}20.59, Hh@EL%
e BN RLE RS, vl VE A5 IR b4 Bh e PRt
el debR; MK S S5 A AN RIIKT 0.5, BMIMER

1.2+

0.8

0.4

T T T T T T
Density  Flash ~ Freezing Aromatics T50-T10 T90-T10
—0.4
_0.8_ ‘

(20°C)  point point
-1.24
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Fig. 2 Bubble chart of correlation coefficients between

Correlation coefficient/(r)
=]

blending ratio and key physicochemical indicators

T R ¥ fr e RE AR .

EAEEN R, b —uR R A A S S AR S 2 J AT FLRg e, 3k LLE TR S %2
I Z P EEH T &Aook Rk, R 2 o0 R, OB IR B 2 A
ST TTHERA T A -, DASR TR S R ek
2.3 BIRILHITmEE

R TR PR AEY R BRI . RZ S ISR, LIS s UK. 10%
FICIR B . TS0-T10. T90-T10 S5 fdi sy hiEik A &, BiRILEI (R, %) A&, #1748
k. AR PIR:

y=1281.13-1.613x,+0.635x (3)

SITEE RN 3R, B (v, ) I TS0-T10 () BN S EFEN 7R, B RELR=0. 99, Rl
T RRASIR L B R0 99. 0%, FARIR(F=720. 17, p<0.05)%5 RFEHBRIA R, LML DR,
JT A HAS R 7 Z IR F (VIR /NF S, AEfEL EILENE; Durbin-Watson SR 7E 1. 5~2. 5[
W, TERERZETCH ARG, FEACE ) 0 L35 HAH G .

#3  BHBIHSITLER GET R

Table 3 Stepwise regression analysis results (considering physicochemical properties )

Unstandardized coefficient Standardized coefficient Collinearity diagnostics

t P

B* SE" Beta® VIE! Tolerance®
Constant 1281.13 65. 10 - 19. 68 0. 00 - -
Density(20 C) -1.61 0.08 —-0. 745 -20. 18 0. 00 1.98 0. 50
T50-T10 0. 64 0.07 0.318 8.61 0. 00 1.98 0.50
R 0.99
Adjusted R’ 0.99
F F (2, 15)=720.17, p=0.00
D-W statistic 1. 85

“B: unstandardized regression coefficient, significant when p<0. 05; "SE: standard error, indicates the fluctuation of B; ‘Beta: standard-
ized regression coefficient (when constant is zero) ; YVIF: variance inflation factor, used to diagnose multicollinearity; “Tolerance: 1/VIF, val-
ues above 0. 1 indicate no significant multicollinearity (‘B: [T REH, X p<0. 05BIHE L ; "hrifEiRs . Rom BIHIVIEE); ‘Beta: FARH
BOR O A IHREE; VIF: FEWKE T, HTEW2EIEM:; Tolerance: HHFE, 55T UVIF, HAEKT 0.1 W FRAAALER
FzmILn)

Ry PEAS TR ) RS, KRR TR 5 S I S A TECRAEAS ¢ A, A AREOR, TME
5 SEER BAMETC R 22 5 (1=0. 00, p=1.00), ZEEH MO0, ZfEbRiEZER4.58, WMEI3APR, FNME
5SS BB AT T RPN, 22MH 95% B AEIX ) Ay (2. 28, 2.28), ESE VARG R RS
i 22 o {EUASE TR i 00 4 RS20 1B 8] ) MAE 3K 3. 36%, RMSE ik 4. 43%, RMSE %35 & T° MAE (fli 22
31.9%), FEAFMIRZESMAY), FEDEREARMERTNMmZE, Fikt, BT SR EH AR I
HIERFERE T, (BAEAR b (A B 2H 73 S5 T 0 SR BT A RRfe T, MaiA Y H T HEFA-SPK 421R
Fb B T P )

PRI ERRE SIS BV A R, BT, MR (4) PR
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y =-6.149 + 0.087x, — 0.023x, + 0.041x, + 1.009x,,
IR EE SR 4, TN (x,)
P 1ZMERINT HEFA-SPK #51R L O AR FERE R38R, B RA(R) K 0. 99, AR AITH

T50-T10(x,) .

T90-T10(x,)

. YT

(4)

E(xn)‘l xil_]\lﬁljﬂﬁ

. A I 2
1.3%, FRZEFIREZR0, RIAHEHESE.
A 30 £925%~75% B 30 A £925%-~75%
1004 T Range within 1.5xIQR o] T Range within 1.5xIQR
i = Mecianlne = Median lne
- Outlier 501 + Outlier
£607 £60-
< 40 E ol
201 204
§ 204 o éc> 20 4 o .
2 T E T
= 0 = 0
g Me g Mea
= =
5 5
< <
= =
I &
= 10 = 10
m  Predicted value/% B Predicted value/%
Linear fit — Linear fit
95% confidence interval 95% confidence interval
0 T T T T T 0 T T T T /] T
5 10 15 20 25 30 5 10 15 20 25 30
Measured value/% Measured value/%
B3 A ] BRI 5 S s b L
Fig. 3 Scatter plot comparing predicted and measured values of stepwise regression model
A. model based on physicochemical properties; B. model incorporating biogenic carbon content (A, FETFHALPEFA RS RS, B, 5INA4

WyFERRE TS 2 A ] A5
4 B WAL R (BINAEYFER &

Table 4  Stepwise regression analysis results (with biogenic carbon content included )

Unstandardized coefficient  Standardized coefficient Collinearity diagnostics
B* SE” Beta* ! p VIF! Tolerance"
Constant -6. 15 1.79 - -3.43 0. 00 - -

Flash point 0. 09 0.03 0.01 2.60 0.02 2.71 0.37

T50-T10 -0. 02 0.01 -0.01 -3.65 0. 00 6. 62 0.15

T90-T10 0.04 0.01 0.02 6.12 0.00 6.41 0.16

Biobased carbon content (mass fraction) 1.01 0. 00 0.10 434.33  0.00 3.56 0.28
R 1.00
Adjusted R’ 1. 00

F F (4, 13)=168 224. 38, p=0.00

D-W statistic 2.45

a—e were the same as those in Table 3

It 2 WA PRAHSE A A A XU A T2 A PR . B RAFNESE R2Y 35T 0. 99, Z#/EE 5L,
HERS T RO S O RT REME . FRIIEL AN SE IR 2 18] () MAE 247 0. 20%, RMSE 40.17%, WEE{EM i,
RMSE {¥ 5 H MAE £50. 03%, 5 B BLRI 0 B (A2 e PERTZ AL RE J14 s, S LA i R Im 3, 6 e et
BRI B SR, Ei FRSLE (F=168 224.38, p<0.01) %3, BIRIIES T b BAT o s i 2
P, BCRMEEAR R IR 25 BT R, I ZEERRIEZE R 0. 20, SFIEEME 0. WK 3B R, FRMME 55
INEL 250 95% 15 X B FE (0. 10, 0. 10) N, HE—IESE T R FII AY) 28 G0 1 f 254 vl 3325 [ 2 Y
u] T HREHS IR EL 7 0 R ST

BTAMROHEARAR, BAENRFEMARN S EILL M, LEEZH R, HiER5IN

Ja, AHEZRVIFEE TS, $enfie—ErEadtatt. SR, R dsin) & 2 H AR T i
WW%,ﬁ#?%ﬁﬁ%wgﬁﬂiﬁﬁ;Eﬁ%ﬁ%ﬁ%¢%%m%T AR BT B T Sk

PERE, PRI H T HIBREA TR, W LR . RIBIRAE T 30% AEAL T, LR B 7=
TE TIN5 1] A0 AL e Hp HAT & %
2.4 FmBEEEINFE

T 92,27 BABPERU TSR, M B i - A T
FENTAE, MK 4R,

PE-A R S B R
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Sampling Component Rapid qualitative Comprehensive Kﬁy Identification
screening identification evaluation evidence results

HEFA-SPK
C6~C17
" saturated
hy(]r'm 'EU'})()“S

Biobased carbon
content =97%
Aromatic content
(mass fraction <0.5%)

Density (20 °C) : 775~830 d
kgem™ i
Aromatic content
(volume fraction < 8%)

B4 o E S 5 v
Fig. 4 Method for identifying product attributes
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