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+%(#(1$+&65$1"(7#"(#254&&(4-$%(,546%/'(%47(8$240$(.5#%&9450$/(+%.4(

/$.$50+%$/()6%.$5&:(;&(.)$"(&$.(499(#254&&(.)$+5(.$55+.45"(+%(.)$(/#53%$&&(.4(

1443(945(-5$"'(.)$"(1$#*$(-6%,$%.(&+,%-4&.&:(<4.(4%1"(/4(.)$"(/$9$2#.$(

3#++12,$$&(+%(&-$2+#1($,4-"25'#5$#&'(86.(.)$"(=-#&.$>:(?-$2+#1(%$,26/(

8$%$#.)(.)$(.#+1(-54/62$(#(-47$59611"(&0$11+%,(7)+.$(&68&.#%2$:(@)$%(.)$"(

5$#2)(.)$(845/$5&(49(.)$+5(.$55+.45"'(.)$"(.#3$(#(9$7(&.$-&(7+.)(147$5$/(

)+%/A6#5.$5&(&4(.)#.(14%,(,5#&&(-#&&+%,(8$.7$$%(.)$+5(8#23(1$,&(568&(#,#+%&.(

.)+&(,1#%/(#%/(#2A6+5$&(#(&0$11(.)#.($*$%(#()60#%(%4&$(2#%($#&+1"(/$.$2.:(

(

;()"#$%#B&(%4&$'()47$*$5'(+&(*#&.1"(045$(&$%&+.+*$(.)#%(465&:(@$()#*$'

#$7,34#-&(0$085#%$&(+%(465(%4&$&(.)#.(#5$(#846.(.)$(&+C$(49(#(-4&.#,$(&.#0-:(

;()"#$%#B&(%#&#1(+5+8-,25/()#*$(#(&659#2$(#5$#(9+9."(.+0$&(8+,,$5(#%/(.)$(

5+2)%$&&(49(.)$(+%9450#.+4%(.)$"(2#%(,#.)$5(+&(&4(,5$#.(#%/(*#5+$/(.)#.(+.(+&(

/+99+261.(945(6&(.4(#--5$2+#.$(+.:(@+.)(#(&%+99(#()"#$%#(2#%(-$52$+*$(%4.(4%1"(

.)$()$5$(#%/(%47(86.'(&+061.#%$46&1"'(#(7)41$(&$5+$&(49($*$%.&(&.5$.2)+%,(

8#23(+%.4(.)$(-#&.:(D.(2#%(+/$%.+9"(.)$(85+$9(-#&&#,$(49(#%(#%+0#1(.)#.(0+,).(

)#*$(56%(#254&&(.)$(,546%/(+%(954%.(49(+.(&$*$5#1()465&(-5$*+46&1":(D.(2#%(

5$24,%+&$(.)$(-#5.+261#5(&0$11(&+,%#.65$(49($#2)(0$08$5(49(+.&(,546-:(E)$(

-#&.$/(-#.2)$&(49(,5#&&(06&.(&)+%$(+%(.)$(/+&.#%2$(1+3$(1+,).)46&$&(#%/(.)$(

-#23B&(.5#+1&'(-$5960$/(8"(.)$+5(-#7&'(06&.(&.5$.2)(#)$#/(1+3$(1+%$&(49(

5$91$2.45(&.6/&(/47%(.)$(0+//1$(49(#(04.457#":(F45(0#00#1&(7+.)(&62)(
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'(55(3#$%&72.",#($"8!
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"#!! $%&'!()!*+&,'!(,!'%+!-&))&.+!/0!'%+!1234)!(,4(5&'+4!(,!/264!&)!726621)8!

!

9(:!! "4254#$%!

9((:&& 9(**2$+551!

9(((:!! 5+,)#$.&

9(;:!! %5+$0"&

9;:&&&&&&&&(5'+9,()1!

9;(:!!!!!!!*.*:)+$."!

9;((:&&&&&&#*/.0#*.$,& <=>&

&

?#&& @(;+!&,!+A&*-6+!732*!'%+!-&))&.+!27!+&5%!27!'%+!726621(,.!

! !

! 9(:!!!!&!-324B5+3!

! 9((:!!!&!-3(*&30!52,)B*+3! <?>!

!

C#! D2!1%(5%!E%06B*!&,4!F6&))!42!%0&+,&)!/+62,.G! <?>!!

!

H#!! D2!1%(5%!I(,.42*!42!.3&))+)!/+62,.G! <">!

!

J#! K21!*(.%'!/+(,.!1&3*L/6224+4!/+!&!4()&4;&,'&.+!'2!&!/B)%L/&/0!!

! 23!&!*2B)+G!! <?>!

!

M#! @(;+!'12!2'%+3!4()'(,.B()%(,.!-%0)(5&6!7+&'B3+)!27!*&**&6)#! <">!

!

=#! NB..+)'!1%0!('!()!B)+7B6!723!%0&+,&)!'2!%&;+!&!*23+!)+,)('(;+!)+,)+!!

! 27!)*+66!'%&,!%B*&,)!&,4!%21!1+!.2'!('G! <J>!

!

O#! P()5B))!1%+'%+3!%B*&,)!%&;+!62)'!23!QB)'!4(4!,2'!4+;+62-!)B5%!&!

)+,)('(;+!)+,)+!27!)*+66#! <J>!
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!"#$%&'()*+')*,-.')-'."/)*+,*)$+"/$)*+')0,."(%1%0)2+',*3)'#'(45)0"#*'#*)"1)

6,(%"7$)17'.$)8',$7('&)%#)9:);'()<4)"1)*+')17'.=))>$$78')*+,*)*+')+',*)

0"#*'#*)%$),.$"),)8',$7(')"1)*+'),8"7#*)"1)+',*)4'#'(,*'&)/+'#)?)<4)"1)*+')

17'.$),(')0"8-7$*'&=)

)

@"*')*+,*)?)9:)%$)*+')$,8'),$)?)AAA)AAA):=)

)

1$.(!23.45)&6&37!8.49$'!56!'54&:;!4&<9&:!.=:!>.'$59'!69$4'!

)
!"#$%&'%()$*% Gross calorific value/ MJ per kg%
Alcohols 

 
!"#$%&'(
)*"#$%&'%

%
%
+,%
-+%

Petroleum and petroleum products 

 
+,*-*'(./*'(
0$-(&,'(
1*$23(./*'(&,'(
4*5&-,%*(
6*"5&'(
%

%
%
./%
./%
.+%
.0%
.1%

‘Natural’ products 

 
7&&8(9,%:'/8,%;(<=>(?$"*5@ 
%

%
%
2/%
%

)

)

?=)))))B+%0+)*5;')"1)17'.)2,.0"+".$C);'*(".'78);("&70*$)"()D#,*7(,.E))

) ;("&70*$3)0"#*,%#$)*+')+%4+'$*),8"7#*)"1)'#'(45F))) ) ) ))))G?H)

)

I=)))))J"/)870+)+',*)'#'(45)%$);("&70'&)/+'#)KA)<4)"1)/""&)%$)-7(#*F))

) L%6')5"7(),#$/'()%#)9:=)) ) ) ) ) ) ) ) ))))GIH)

)

M=))) B+,*)8,$$C)%#)<4C)"1);'*(".)%$)#''&'&)*+,*)/"7.&);("&70')*+')$,8')

N7,#*%*5)"1)+',*),$)*+')/""&)%#);,(*)-F) ) ) ) ) ) ))))GIH)

)

O=)))))L%6')*+')#,8'$)"1)PJQRR);"..7*,#*$)1"(8'&)/+'#),)17'.).%<')&%'$'.)

) -7(#$)%#),%(=) ) ) ) ) ) ) ) ) ) ) ))))GMH)
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!"#### $%&'()*%#+,#%-.%()/%,0#01+0#23456#&132#01%#.(%&%,'%#37#01%#89:##

37#01%#.35540+,0&#01+0#;34#),6)'+0%#),#.+(0#6#37#01)&#<4%&0)3,"##=34#

>?@8#6(+2#+#6)+A(+/#03#1%5.#;34#2)01#;34(#+,&2%(B&C"# # ####D!E#
#

F5'3135&G#5)H%#%01+,35G#'+,#*%#/+6%#*;#7%(/%,0),A#&4A+(&#),#01%#.(%&%,'%#37#

;%+&0"##81%#%01+,35#73(/%6#/+;#*%#&%.+(+0%6#7(3/#01%#&3540)3,#73(/%6G#+,6#

01%,#4&%6#+&#+#74%5"#
#

I01+,35#1+&#01%#735532),A#/35%'45+(#&0(4'04(%J#
#

! ! ! ! ! ! #
#

I01+,35#*4(,&#),#+)(#+''3(6),A#03#01%#735532),A#*+5+,'%6#'1%/)'+5#%<4+0)3,J#
#

################# # KLM!:M#N#!:L#!#"K:L#N#!ML:#N#1%+0#
#

O"# P,6)'+0%#132#%01+,35#/+;#*%#(%/3Q%6#7(3/#01%#/)-04(%#+70%(#

7%(/%,0+0)3,#1+&#0+H%,#.5+'%"## # # # # # # ####DLE#
#

R"### @4AA%&0#21%(%#01%#1%+0#'3/%&#7(3/#21%,#+#74%5G#5)H%#%01+,35##

# )&#*4(,0"# # # # # # # # # # # # ####DLE#
#

S"#####T)Q%,#01%#/35%'45+(#&0(4'04(%#+*3Q%#73(#%01+,35G#&4AA%&0#21;##

# %01+,35#0%,6&#03#.(364'%#5%&&#.35540)3,#01+,#+#74%5#5)H%#.%0(35G##

# 21%,#)0#)&#*4(,0"# # # # # # # # # # ####DLE#
#

U"#### I-.5+),#21;#,4/*%(&#5)H%#VWX#1+Q%#03#*%#2()00%,#),#7(3,0#37#01%##

# :L#),#01%#*+5+,'%6#'1%/)'+5#%<4+0)3,#&132,#+*3Q%"# # # ####DLE#
#

YZ"###K3.;#+,6#*+5+,'%#01%#735532),A#%<4+0)3,#01+0#&132&#+,301%(#+5'3135##

# '+55%6#/%01+,35#*4(,),A#),#+)(J# # # # # # # ####DLE#
#

# [[[KMW:M####N######[[""#:L##!###[[""#K:L###N###[["#ML:##
#

YY"###F#'1+55%,A),A#<4%&0)3,J#
#

# \+5+,'%#01%#'1%/)'+5#%<4+0)3,#&132,#*%532J#
#

# ]>,:^#N#MK5#!#>,K5L#N#]K5#N#ML:#N#K5L## # # # ####DLE#
!

!
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"#$%!&'(%)$*+!$%!,-*')!,!%.(/$,0!1$+2!*3!%),4!)#,)!#,%!%*5(!,5,6$+7!

.4*.(4)$(%8!!9(,2!)#(!%#*4)!.,%%,7(%!-(0*:!,+2!)#(+!,+%:(4!)#(!&'(%)$*+%8!!!

;</(4.)%!34*5!)#(!.,%%,7(!,4(!$+/0'2(2!+(<)!)*!)#(!&'(%)$*+%!)*!#(0.!=*'8!

!

>?@!A@B"!BC?D!EFF!>?@9!D?9GHIJ!

!

0123-45'63,-$'

I(')4*+!%),4%!,4(!,-*')!KLMLLL5!NK!<!KLO5P!$+!4,2$'%!,+2!#,Q(!)#(!5,%%!*3!

,-*')!K8O!)$5(%!)#,)!*3!*'4!B'+8!!"#$%!5(,+%!)#,)!,!+(')4*+!%),4!$%!%*!2(+%(!

)#,)!*+!;,4)#M!*+(!)(,%.**+3'0!:*'02!:($7#!,!-$00$*+!)*+%R!!

!

K!)*+!S!KLLL17!

!

K!-$00$*+!)*+%!S!K!<!KLKT!!17!

!

!
volume

mass
Density ! !

!

!

!"#$%&'()$*%)(*%"(*+&#$(,-.---/(0,(1(,-2/3(4'(%*54#)(

!

K8!!! 9*'7#0=!:#,)!:*'02!-(!)#(!Q*0'5(!*3!,!+(')4*+!%),4!$+!5U!$3!!

! $)!:(4(!%.#(4$/,0V!! ! ! ! ! ! ! ! !!!!WUX!

!

Y*0'5(!*3!,!%.#(4(!S!!
!

"
!!

"

!

!

E%%'5(!)#,)!! !S!U!)*!5,1(!)#(!/,0/'0,)$*+!(,%$(48! !

!

T8!!! ;%)$5,)(!)#(!Q*0'5(!*3!0$&'$2!$+!,!)(,%.**+!$+!/5U8!! ! ! !!!!WKX!

!

U8!!! ,P!!Z4,:!,!/'-(8!!A,41!)#(!0(+7)#!*3!)#(!%$2(%!,%!K5!0*+78!!! !!!!WKX!

!

! -P!!D#,)!$%!)#(!Q*0'5(!*3!)#(!/'-(!$+!5UV!! ! ! ! !!!!WKX!

!

! /P!!!D#,)!$%!)#(!0(+7)#!*3!(,/#!%$2(!$+!/5V!! ! ! ! !!!!WKX!

!

! 2P!!!"#(4(3*4(!/,0/'0,)(!)#(!Q*0'5(!*3!)#(!/'-(!$+!/5U!! ! !!!!WKX!

!
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!"### $%&#'()'*)(+,#+-,#.%)*/,#%0#&(+,1#%2#3%*1#+,(45%%2#62#/7"## ####879#
#

!"#$%&'()$%*"(*%(%)'+*,-)%$*(,%#$%$-%.')$'%*"(*%-)%/(,*"0%-)'%*'($1--)2+3%

4-+3.%4'#5"%(%6#33#-)%*-)$7%
#

:#+%2#;#:<<<=>#
#

:#?6))6%2#+%24#;#:#@#:<:A#=>#
#

volume

mass
Density ! #

##

B"### C462>#+-,#/(44#%0#(#+,(45%%2#%0#(#2,*+1%2#4+(1#>6.,2#62#+-,##

# 5(44(>,#(2D#+-,#D(+(#(?%.,E#'()'*)(+,#(#1%*>-#.()*,#0%1##

# +-,#D,246+3#%0#(#2,*+1%2#4+(1#62#=>F/7"## # # # # ####879#
#

G#1,',2+#2,&45(5,1#(1+6'),#(?%*+#(4+1%2%/3#4(6D#+-(+#(#45%%20*)#%0#(#2,*+1%2#

4+(1#&%*)D#&,6>-#/%1,#+-(2#())#+-,#5,%5),#%2#,(1+-"##H-,#5%5*)(+6%2#%0#+-,#

,(1+-#64#(?%*+#I#?6))6%2#5,%5),#JI#@#:<KL"#
#

I"### M4+6/(+,#J&6+-#(2#,@5)(2(+6%2L#+-,#(.,1(>,#/(44#%0#(#5,14%2##

# 62#=>"### # # # # # # # # # ####8A9#
#

N"### C4,#3%*1#(24&,1#01%/#5(1+#I#+%#'()'*)(+,#+-,#+%+()#/(44#%0##

# 5,%5),#%2#,(1+-#62#=>"##O(4#+-,#2,&45(5,1#(1+6'),#'%11,'+P### ####879#
#

O-,2#4+(14#1*2#%*+#%0#0*,)#+-,3#'%))(54,#*2D,1#+-,#0%1',#%0#>1(.6+3"##O-(+#

-(55,24#+-,2#D,5,2D4#*5%2#+-,#/(44#%0#+-,#4+(1"###$,*+1%2#4+(14#(1,#0%1/,D#

&-,2#/(446.,#4+(14#&-6'-#-(.,#/(44#>1,(+,1#+-(2#!#+%#Q#+6/,4#+-(+#%0#%*1#4*2#

1*2#%*+#%0#0*,)"###G0+,1#+-,4,#4+(14#-(.,#06264-,D#?*1262>#+-,61#2*'),(1#0*,)E#

+-,3#*2D,1>%#(#4*5,12%.(#,@5)%46%2"#H-64#,@5)%46%2#?)%&4#%00#+-,#%*+,1#

)(3,14#%0#(#4+(1#62+%#(#?,(*+60*)#4*5,12%.(#1,/2(2+"#H-,#',2+1()#1,>6%2#%0#+-,#

4+(1#'%))(54,4#*2D,1#>1(.6+3"#R+#'%))(54,4#4%#/*'-#+-(+#51%+%24#(2D#,),'+1%24#

'%/?62,#+%#0%1/#2,*+1%24"#S,2',#+-,#2(/,#T2,*+1%2#4+(1T"#
#

Q"### R0#(#4*5,12%.(#,@5)%46%2#-(55,2,D#62#+-,#U6)=3#O(3E#&%*)D#&,##

# ,.,1#-,(1#6+#%2#,(1+-P##M@5)(62#3%*1#(24&,1"# # # # ####8A9#
#

K"### S,(+#,2,1>3#'(2#?,#+1(240,11,D#?3#7#/,'-(264/4"##V%2D*'+6%2##

# 64#%2,"##$(/,#+-,#%+-,1#+&%"## # # # # # ####8A9#
#

:<" R0#-,(+#01%/#+-,#W*5,12%.(#&,1,#+%#1,('-#,(1+-E#?3#&-(+#/,'-(264/##

# &%*)D#6+#?,#+1(240,11,DP##M@5)(62#3%*1#(24&,1"## # # ####8A9#

#
83'($'%*+,)%-9',%
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!"#$%&'(&)'*"+,&-.-%/' ' ' ' ' ' ' 012'3(45#6'

!

"#$%&'%'&!(!)*+,-./!/+!0(1#!&+%'&!,+2'!(!3%44!5-'6!

!

7!.+0)('8!2('/$!/+!,#9#4+)!(!$8$/#0!/+!&#/!,+2'!5*+0!(!3%44:/+)!-$%'&!

9#*8!4%//4#!#'#*&8;!!</!%$!%'/#',#,!/+!=#!-$#,!=8!2(41#*$!23+!2('/!/+!

%'/*+,-.#!(!/3*%44!/+!/3#%*!>+-*'#8!+*!=8!.3%4,*#'!23+!2%44!-$#!%/!($!('!

(4/#*'(/%9#!(./%9%/8!/+!$4#,&%'&!23#'!/3#*#!%$!'+!$'+2;!

!

?$%'&!'+/#$!(',!,%(&*(0$@!8+-!(*#!($1#,!/+!3#4)!/3#0!,#9#4+)!/3#!)*+,-./;!

!

A!! B3(/!1%',!+5!0(/#*%(4$!2+-4,!8+-!.3++$#!5+*!/3#!$8$/#0!!

! .+'$%,#*%'&!/3#!#'9%*+'0#'/!%/!%$!/+!=#!-$#,C!!!! ! ! !!!!DEF!

!

E!! B3(/!2+-4,!=#!8+-*!G/+)!HI!0+$/!%0)+*/('/!,#$%&'!5#(/-*#$!23#'!!

! ,#$%&'%'&!(!)*+,-./!4%1#!/3%$C! ! ! ! ! ! !!!!DJF!

!

K!! L1#/.3!78!!4(=#4!/3*##!!9::;<;8*!,%(&*(0$@!$3+2%'&!/3*##!!

! !9::;<;8*!$+4-/%+'$!/+!/3%$!)*+=4#0!M=-/!8=*!8+-*!5(9+-*%/#!!

! %,#(!:!8+-!3(9#!=##'!($1#,!/+!$1#/.3!/3%$!%'!/3#!'#N/!O-#$/%+'P;! !!!!DQF!

!

J!! L1#/.3!78!!4(=#4!8+-*!5%'(4!.3+$#'!%,#(@!)*+9%,#!($!0-.3!!

! ,#/(%4!($!)+$$%=4#;! ! ! ! ! ! ! ! !!!!DRF!

!

S!! T+2!2+-4,!8+-!0%'%0%$#!/3#!%0)(./!+'!/3#!=+,8C!!L1#/.3!!

! 78!!4(=#4!(!,%(&*(0@!&%9%'&!/3#!*#($+'$!238!8+-!3(9#!!

! ,#$%&'#,!/3#!$8$/#0!%'!/3%$!2(8;! ! ! ! ! ! !!!!DEF!

!

R!! B3(/!2+-4,!.+'/*+4!/3#!0+9#0#'/!+5!8+-*!$8$/#0!(&)!238C!!!

L1#/.3!78!!4(=#4!(!,%(&*(0@!&%9%'&!/3#!*#($+'$!238!8+-!3(9#!

,#$%&'#,!/3#!$8$/#0!%'!/3%$!2(8;! ! ! ! ! ! !!!!DEF!

'
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