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1 Production

Eni reached the target production of 1000 t of HEFA, available for BIO4A
project, during November 2022, more than 1 month in advance vs. the new
deadline agreed of 31 December 2022.

HEFA production was realized through a process configuration that involves
Eni's Gela biorefinery to produce HVO and Eni’s Livorno refinery for the
distillation of HEFA from HVO.

More in details, the process developed had seen the production of HVO-
naphtha long cut[1l] from Gela biorefinery instead of HVO-Diesel and
distillation in Livorno (traditional Eni refinery) through a dedicated and
refurbished distillation column.

Gela started the production of HEFA through the distillation of HVO-naphtha
long cut starting from the beginning of September 2022. The yields of:

HVO-naphtha long cut compared to HVO-Diesel -18,

HEFA from HVO-naphtha long cut compared to HEFA from HVO-Diesel -18
are significantly lower, leading to a significantly lower HEFA production rate.
The possibility of producing HEFA from Livorno had been made possible
thanks to the realization of minor investments on the site and allowed Eni to
produce 1000 t of HEFA without using third party’s facilities and with product
quality under the full guarantee and complete control of Eni within the end
of December 2022. HVO-naphtha long cut on Gela had been produced from
Tallow cat. 1 and /or 2 and UCO (Annex IX, part b RED II), eligible feedstocks
for the project aims.

The proposed configuration, integrating Gela bio-refinery and Livorno
traditional refinery through the refurbishment of an idle naphtha
fractionation column, has been an innovation by itself in Eni’s operations and
it facilitates the potential industrial scalability of the solution. The proposed
pathway is still relevant in its novelty for the research purposes of the
project.

The quality of the resulting HEFA product complies with the required ASTM
aviation fuel standards (see Annex I) and Eni confirms that had the logistical
capability to deliver the final product to the off-taker in the Netherlands.

This brand-new configuration introduced a positive innovation creating
synergy and integration between Gela biorefinery site and the traditional
Livorno site, thus proving an industrial choice in line with Eni's
decarbonization strategy which transforms traditional sites into sites to
produce new low-carbon footprint energy vectors/fuels such as HEFA/Biojet.

L' HVO naphtha with a wider range of boiling point that includes a certain HEFA percentage.
4




D1.3 - ASTM certified aviation biofuel 7
sloaA production of at least 1000 t ---48|04A

Annex 1

m Page 10f 2

il Date: 14-02-2023
Livomio refinery Certificate of Quality (Col)
Chemical Laboratony Boll_D8_2023 000268
Via Aurelia, 7 57017 Stagno (LI1) Sampling date: 02-12-2022
Tel. +38 0586848111 - Fax +29 0586848800 Tank: 111
Email Address: federica baldi@eni.com Sample: 201481848

Product

ENI BIOJET

Product code: 281
Rdp comrection N® Boll_08_2023_000265 of 09-02-2023

‘Specilication according to Standard ASTM D T366-22A - Armex A2

Analysis Hofes U of. M. Limits IP Method ASTM Method Result
Appearance
Appearance {1 — Pass ASTM D4176 Pass
Colour Saybott — Report ASTM DED4S =3
Particodais, at point of manifacture, cumulative channel particle counts
Charnel courts == 4 pm Charnel counts Report 577 £79.3
50 Code == 4 um 150 Code Max. 19 57 16
Charnel courts == & pm Charnel counts Report 577 a3
50 Code == & pm 150 Code Max. 17 57 14
Chamnel cournts == 14 pm Charnel counts: Report 57 126
Iso Code == 14 uym 150 Code Max. 14 57 11
Charnel counts == 21 jam Charnel counts: Report 57 5.8
Is0 Code == 21 pm 150 Code Report 57 10
Channel cournts == 25 jam Channel courts Report 577 an
150 Code == 25 pm 150 Code Report 577 g
Channel courts == 30 jam Channel courts Report 577 13
50 Code == 30 pm 150 Code Max. 13 57 7
Composttion
Taolal acidity # mgkOHIg Max. 0.015 ASTM D3242 0.004
Hydrocarton composition
Cycioparafns S % Ma3ssa Ma 15 ASTM D2425 74
Amomatcs (5.3 % Massa Max. 0.5 ASTM D2425 0.2
Paans S % Ma3ssa Feport ASTM D2425 925
Carbon and Hydrogen S % Ma3ssa Min. 59.5 ASTM D523 100.0
Hon Hydrocarbon composltion
Hitrogen # mo'kg Mar 2 ASTM D4E2D 0.34
Waier # mo'kg Max 75 ASTM DE304 38
Total Sulphur # mo'kg Max. 15 ASTM D5453 2.00
=0.1 per singoio <0.1per
Al Ca, Co, Cr, Cu, Fe, K, Mg, Mo (4% mg/kg melailo ASTM DT111 singoio
mietalin
=0.1
E,NI,P‘,PH,PH,PLSH,SLTI,V, - - ﬂpﬁrmm ASTM D711 m’:’
medalin
Halogens [T mo'kg Max 1 ASTM DT359 <1
Incidental material
Falty Acid Memyl Ester [FAME) (3% mo'kg Max 5 IP5ES A5
Volatiitty
Infiial boling point C Report ASTM D BS 156.1
fused recovered 10%: # L+ Max. 205 ASTM D BS 166.5
fueed recovered 50%: L+ Report ASTM D BS 169.1
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Livormo refinery
Chemical Laboratory
Via Awurelia, T 57017 Stagno (LIY
Tel. +30 0586248111 - Fax +39 0588048600
Email Address: federca_baldi@eni.com

Page 2of 2

Date: 14-02-2023

Certificate of Quality [CoG)
Boll_08_2023_000268
Sampling date: 02-12-2022

Tank: 111

Sample: 201481848

Analysis Nofes L of. M. Limits IF Method ASTM Mefthod Result
Tused recovered 90% # " Min210 ASTM D BS 2514
TI%-T10% "G Min. 22 ASTM D BS 846
evaporated al 250°C ol Min. 65 ASTM D BS =5
end point # "G Man. 300 ASTM D BS 267.6
Tesidue # v Max. 1.5 ASTM D B& 1.0
(== # ol Man. 1.5 ASTM D BS 01
IBP Simdist # "C Report ASTM D Z8E7 131.8
recoversd 10% Simdist # "G Report ASTM D Z8E7 144.0
recovered 20% Simdist # "C Report ASTM D Z867 136.9
recoversd 50% Simdist # "G Report ASTM D Z8E7 187.2
recovered 50% Simdist # "C Report ASTM D Z867 231.7
recoversd 90% Simdist # "G Report ASTM D Z8E7 269.6
FBP Simdist # =C Report ASTM D 2867 3273
Flash point # "G Min. 38 1P 170 46
Denslty at 15°C # kgim3 T3.0-7720 1P 160 ASTM D052 T

Flulaity
freezing point # "C Man. -40.0 1P 529 A7
Viscosity at -20°C mmis M. 5.000 ASTM D45 3.500

Comoslon
Copper, classification (2h at 100°C) — Man. 1 ASTM D130 18

Thermal stabllity JFTOT confr. temp. 325°C
contml iemperatune # "G Min. 325 1P 323 ASTM D3241 325
fiter pressure differemntial # mmHq Man. 25.0 1P 323 ASTM D3241 1]
fubse deposit ratng (visual) # — M. <3 IP 323 ASTM D3241 1

existing tires {not washed) # mg!i00mi Max 7 IF 540 ASTM D351 22

Ankioidant:

Antioxidant In Synihetic Fuels 2 mg 170-240 FROM BLENDING 206

Sealn” — Report 08E997

Quanltity of fuel In the babch m3 Report 2573.6

The product Is 100% paraMnic kerssene syninesized Som esters and hydroprocessed fatty aciss (HEFA-SPK)

We ceriify that ihe samples have been analyzed using estabiished test methods, and that the analyzed sampies are representative of the bateh that

complies with ASTM D 7565-224 Annex A2
{1} Clear, bright and visually free from solld matier and undissoived walsr at amblent fusl iemperature,

(2} Anticidant addfve approved by Doh from ASTM D7566-Z2A Annex A2 and DEF STAN 31-091/14 {Qualfication refenence ROEMASGOS)

{3} Analysls performed by SGS Italla jdor. i LIV22-00665.001 of 08.12.2022)
{4) Analysis performed by SG5 Itala jdoc. 0 LV22-00667.001 of 06.12.22)
{5} Analysis performed by Laboraione dl Ricersa EMI g San Donato Milanese (doc. n* 2705LE del 12.12.22)

%) Charactensios foreseen by Annex A2 of ASTM DTS66-228

Reason for modification: Emor in "Cuantity of fuel Inthe batch™

Laboratory Manager
Ing. Federica BALDI




