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sHL OL=w uRw =@ 1 ẁv OvrDQB ẁv R= Q[=L VywSB QO xDiQ Q=mx@ u=t}U
QO xm u; |m}v=mt w |m} R}i |=y|oS} w R= |WN@ xm CU= 3 15 (g=cm3)

"CU= xOW x�=Q= 3 pwOH QO CU= xOW u}}aD x=oW}=tR;

?; "3"2
u=R}t w 7 76 'pH C=YNWt =@ ?QW ?; 'Q[=L VywSB QO xO=iDU= OQwt ?;

"CU= xOw@ QD}r Q@ Cvq=w|m = |r}t 9 1 w 1 7 ?}DQD x@ s} R}vt � s}Urm w Qrm

uU=QDv; "4"2
CUOx@ nvUp=eP u=Q]k R= xm CU= Q]at |}xkrL OvJ u@ QmwQO}y l} uU=QDv;
|m} u}vJty "OQ=O OQ@ Q=m C=Rri VWwB w ?wJ |Q=Oyov 'nvQ O}rwD QO w O};|t
|Q}oQ=Qk "OwW|t O=H}= |r}Ui |=yCNwU Xk=v j=QDL= QF= QO xm CU= |O=wt R=
w |w=ivr '|R=UuwN 'VQ=wo sDU}U QO |DqmWt RwQ@ ?@U uU=QDv; ZQat QO
C_=iL Tv=S; \UwD uU=QDv; &OwW|t C=v=w}L w u=Uv= QO |DUwB |=yx[Q=a
|]}LtCU} R |oOwr; |rY= |=yC} wrw= R= |m} u=wvax@ 7�EPA� CU} R\}Lt
=B wQ=|t}WTv=S; 8�VHCL� nQR@|r}N |=y|v=QovCU}r O=it R= w xOW|iQat
l =N |=yxvwtv uDN=U xOwr; Qw_vt x@ 'Q[=LVywSB QO [20�18]"CU= 9�ECHA�
"�4 pwOH� CU= xOW xO=iDU= u=tr; �MERCK� lQt CmQW CN=U uU=QDv; R=

=yxvwtv |Q=Oyov w CN=U "5"2
'|a}@] l =N %pt=W '=yV}=tR; s=Hv= Qw_vt x@ Q[=LVywSB QO Q_vOQwt |=yxvwtv
u=t}U =@ xOW |R=Uy@ |xOwr; l =N w uU=QDv; x@ xOwr; l =N 'u=t}U � l =N
1200 u=R}t x@ uU=QDv; |xO=t R= 'xOwr; l =N |=yxvwtv CN=U |=Q@ "CU= xOw@
|UQQ@ x@ xHwD =@ xm CU= xOW xO=iDU= ��0 12� l =N sQowr}m 1 QO sQo|r}t
|xO=t u}= x@ xOwr; j]=vt QO uU=QDv; OwHwt Q=Okt Q@ |v@t |=yVQ=Ro w =yVywSB

"xO=iDU= OQwt u=t}U |m}v=mt w |m} R}i |=y|oS} w "3 pwOH
Q=Okt xYNWt
24 4 ��� p=tQv C_re
21 �xk}kO� x}rw= VQ}o u=tR
47 �xk}kO� |}=yv VQ}o u=tR

30000 (kPa) xRwQ 7 |Q=Wi Ctw=kt
43000 (kPa) xRwQ 28 |Q=Wi Ctw=kt

"uU=QDv; |xO=t |m} R}i |=y|oS} w "4 pwOH
Q=Okt Antheracene(C14H10) xYNWt
0 602 �cp� 2400C jr]t |wQv=Qo
2 35 l} QDmr=|O C@=F

178 23 �g/mol� |rwmrwt sQH
1 25 (g=cm3) 200C |=tO QO |r=oJ
218 (0C) ?wP |x]kv
340 (0C) VwH |x]kv

Q=DN=U

41



"""|
UQ

l=N
|R=

Uy@
QOu

=t}U
Q}F=D

|U
QQ@

"u=t}U uwo =vwo |=yOYQO =@ u=t}U � l =N w |a}@] l =N sm =QD Q=Owtv "1 pmW

xOW|R=Uy@|xOwr;l =Nw uU=QDv; x@ xOwr;l =N '|a}@]l =Nsm =QD Q=Owtv "2pmW
"u=t}U =@

OL=w uRw Vy=m u}=Q@=v@ w OQ=Ov =Q 'OvQ=O Q=Qk |a}@] l =N x@ C@Uv |QDq=@ |xDNr
pmW j@=]t [25]"OvwW|t ?Hwt =Q xv}y@ C@ w]Q V}=Ri= w xv}W}@ lWN sHL
OvyO|t u=Wv Vvm =w l =N =@ u=t}U C=QP '�10 x@ u=t}U Q=Okt V}=Ri= =@ '1
K]U =@ |QDxv=OCWQO C=QP w OvwW|t Qo}Om} x@ C=QP QDW}@ uO}@UJ ?@U w
'p@k Cr=L x@ C@Uv xDNr ,qt=m Q=DN=U u}= QO xm OvyO|t p}mWD QDtm |xS} w
p}mWD Crax@ xS} w K]U Vy=m =@ 'Qo}O CQ=@a x@ "Ov=xOW QB |QDR} Q C=QP =@
?PH p}Uv=DB 'xOW O=H}= |=y=[i u}= QO R} Q C=QP |Q}oQ=Qk w QDxv=OCWQO C=QP
C@Uv x@ u=t}U C=QP sHL OL=w uRw uOw@ QDW}@ u}vJty "O@=}|t Vy=m ?;
V}=Ri= |=Q@ Qo}O |rt=a 'l =N C=QP |=H x@ =yv; uOW u} Ro}=H w l =N C=QP
QO G}=Dv u}= x@=Wt "CU= xv}y@ C@ w]Q Vy=m w xv}W}@ lWN sHL OL=w uRw

[25w6]"CU= xOW VQ=Ro R}v |Qo}O |=yVywSB
|=y|oS} w QO |D=Q}}eD RwQ@ ?Hwt '|a}@] l =N x@ uU=QDv; |r; |xO=t uOwRi=
l =N x@ \w@ Qt sm =QD V}=tR; G}=Dv '2 pmW "CU= xOW l =N |m}v=mt w |m} R}i
j@=]t "OyO|t u=Wv u=t}U =@ =Q u; |R=Uy@ C}a[w u}vJty w uU=QDv; |w=L
?}DQD x@ 'xOwr; l =N |xv}W}@ lWN sHL OL=w uRw w xv}y@ C@ w]Q 'QwmPt pmW
|xv}y@ C@ w]Q =@ |a}@] l =N x@ C@Uv xm OvDUy 17(kN=m3) w �19 5 Q@=Q@
V}=Ri= ?}DQD x@ '17 75 (kN=m3) |xv}W}@ lWN sHL OL=w uRw w �17 9

"Ov=xDi=} Vy=m w
|x}q |Qw�D K}[wD x@ =OD@= QO '2 pmW sm =QD G}=Dv uwt=Q}B EL@ Qw_vt x@

l =N |=yxvwtv R= |Q=OQ@Tma 'Q[=LVywSB QO [14w13]"OQ=O =Q �xvwtv ẁv x@ xDU@�
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2. micro-structure
3. macro-structure
4. scanning electron microscope (SEM)
5. polycyclic aromatic hydrocarbons (PAHs)
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8. very high concern list (VHCL)
9. european chemicals agency (ECHC)
10. uncon�ned compaction
11. di�use double layer (DDL)
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