Polycyelic aromatic hydrocarbons, selected non-heterocyclic (EHC 202, 1998)

2.2 physical and chemical properties

physical ond chamical propezting xrelavant to tho toxicologioal
and ecotoxicological evalustion of the PAH are summarizad in Tabla 4.
It should ke Kepk in mind that the valuas for any ony parameter moy be
derived from differont sources, with diffaront mothods of monsurament
or ¢aloulation, oo that individunl values cannot be compared dlractly
unless the original sourees are consulted. In particulay, tho vapour
pressures reported in tha Alterature for the same PAN vary by up to
several orders of magnitude (HMuckey & Shiu, 19017 Lane, 1909},
variations are also seen in tho roported gsolubility in water of
various PAN, although the values are ¢enurully within one ordar of
magnitude (National Rescarch Couvhall Conada, 1983}, Flash-peinta woro
avallable anly for three compounds with high moleculsr mass (for
naphthalone, 76,9°C by the open-¢up method and 87,8°C by the olossd~cup

mothods anthracene, 121°C by the closed-cup method; and phensnthrene,
171%C by the open-cup method). Explosion iimits were avallable only
for pephthaleng {0,9~5.8 vol 3) and ananthrone (0.6 vol %) (Lewis,

1992}, Vapour denglty (air = 1) was 4,42 for nuphthalene (IARC,

1973}, 6,32 fox acenaphthens, 6.15 for anthracone (howke, 19082), 6,15
for phenanthrana, and 8,7 for benzofalpyrene [Nabional Institute for

Oaoupationnl Safaty and Health and Occupntional Safety and Hoalth

Administration, 1981).

The physigal and chemical properties are laxgely determined by
the conjugated alpha-elactron systemg, which vary folrly rxegulsrly
swith the number of rings and mokecular maws, glving rise $o a more or
legs Wide range of values for aeach parameter within tho whole alapn,
At room Yemperature, all PAH sre solids. The goneral chaxacteristiug
commen to the olass are high melting- and boiling-points, low vepour
pressure, and very low solubility in watex, PAN are soluble in many
organic golvénts (IARC, 1983; Agancy for Toxic Bubstances and Dlsease
Registry, 1990; Lido, 1991) and are highly lipophilie,

Vapoux prassute tends to decreaso with lncreasing melecular mass,

varying by more thon 10 orders of magnituda. This charactoristic

affects the adsorption of individual PAH outo particulate matter in

the atmosphexe and their rotention on particulate matter during

sampling on filters (Throne & Mikalsen, 198l), Vvapour pressure
ineroases maxkadly with smbienk temporature (Murray et ol., 1974),

which additionally affeots the distribution coefficionts betwoon

gasgous and particulate phases (Lang, 19262}, Sclubility in water tends
to decresses with inarsasing molecular masa. For additional
information, refer to section 4.1.

PAMt are chomically inext compounds (seo also soction 4,4), When
they react, they underge two typay of roactioni elactrophilic
substitution and addition. As the latter dogtroys the aromatle

character of tho benzena ring that £8 affactad, PAH Lend to Foxm
doxivatives by the foxmer reaction} addition is often Eollowad hy

elinination, resulting in not substitution, The chemioal and
photochenical reactions of PAE {n the atmosphere have been revliewad
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Table 4. Physlcal and chemical proporties of polyoyoclic aromatle compounds coversd in this monograph, ranked by molecular masa

Compound Coloue Halting~ Boliing~ Vapoux
point® point Provsuro
t°c) °c) {Pa at 28°C)

Naphthaleno Hhite® 81 217,98 18.99

Rasnaphthylene 9293 4.9 x 10-b ¢

Acanaphthene fihiteP 98 279d 2.9 x 104 ¢

Fluorene White® 115~116  295¢ 9,8 % 1029

Anthragane Colourless® 216,4 3420 0,0 x L1074 ¢

Phananthrene Colourless? 100.5 3404 1.6 8 1079

L=tgthylphenenthrena 123 35A-35%5Y

Elyozanthono Pale yellowd 109,48 375h 1.2 x 1039

Pyrena Colourlesat 150, 4 a93h 6,0 x 107 ¢

Benzo(a]fluorans Colourless™ 1991900 399-400¥

Banzo[b] fluorene CTolobxlass® 213,56 401-402Y

Benzo{ghi) fluoranthana Yellowt® 128.4 43290

Gyclopentafcdipyrene  Orange* 170 4390

Bonz{a)anthraoene Colourloss? 160,7 4900 2.0 X 10" 9

Benzo[clphsnanthrena  Colourless® 66,1

Chrysene Colourless 253.8 448h §.4 % 1078

with blus {ZO°C) Y
fluoresence?

Triphenylene Colourless® tog 42500

S«Mathylohryseng Colourlogox 117.1 A58

Banzolbi fluoranthene  Coloutlanst 168,3 481kx g7 % 108

(20°¢) 9%

Danzo{3) fluoranthene Yol lowh 166,49 490¢° 2,0 % 1076 ¢

Table 4. {(continuad}

Compound Colour Melting~ Nolling~ Vapour
poink® poink prossura
(*c) 1°cy (P at. 25°C)
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Dansity? n-0ctanol: Solubility in

water water at 28°C
partition {pg/iitre)d
coetigiaient

{log K.}

1.15435 h 3.4) 3.17 % 104

0.89946/2 b 4,07¢

1,02490/4 b 3, 9¢ 3,93 x 107
1,20304 8 4,108 1.90 % 107
1,203 b 4,5 73
0,9604 0 4.6} 1,29 x 10°
5.073 255 (24°C)t
1.25204 % 5,220 260
1,271234 0 5,19) 135
5,922 4%
1.226M 5.76% 2.0
1.34520 dd
1,226 5.61F 14
1.265¢¢
1.2743%/4 4 5 0 2,0
1,30 3,45k 43
62 (27°CHH
6,12¢ 1.23
t20°c)v
6.42m 2,50

Donadty® n-Qatanols: Solubility in
wager water at 25°C
partition {ng/litre)d

Henry's I
constant o
25°C (kPa)

4.09 » 20°2 ¥

114 % 2073 %
1,48 x 1073 ¥
1,01 x 1072 "
7,3 % 1072 n
3.98 8 1070 ¥

6.5 x 1044

(20 *Qyv
1,1 x 1030

5.1 & 1078

Henry's lai
conatank 4
25°C (kpa}
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coefflcient
{1og Kow}
Renzo{k} fluoranthene  Pole yallowh 215,7 400h 1.3 x 107 6.642 0,76t 4.4 x 10°6
(20°c)ee {20%¢)v
Bonzo(a)pyrene tollowiohe 170.1 496kK 7.3 & 1079 1,350 6,50 3.8 3.4(2»301‘:0;5
Benzo|a)pyrane Pale yallow® 176.7 493Kk 7.4 % 10" 6.44%F 5,07 {23°C)tt
Poryleng Yallow to 277.5 503 1.35v G, 3w 0.4
eolourloyse
Anthanthrene Goldan yoilowt® 264 S47vY 1.39%
Benzo{ghl}perylane Pale yellow~ 279,3 54sit 1.4 x 109w 1.32920 0k 7, 1Qu 0.26 2,7 x 108
graah (20°CHv
Indeno[1,2,3-cd)pyrena Yallow! 163.6 536YY 1.3 % 10%¢ 6,50F 62t 2.9 x 10°%
{20°C) 99 {20°CIv¥
Dibonz{a;h)anthracena Colourlasst 266.6 E24% 1,3 x 10-¢ 1,2024 £,50: 0,8 {27°¢)¥ 7R 10761
(29°¢)
¢oronang Yallowh 439 5250 2.0 x 10°10 82 1,37 5,44 0.4
Pibenzo(s, e}pyrone Pale yellowh 244.4 892w
Divenzofa, hlpyrens Golden yellow! a7 396v
bibenzofla,i)pyrens Greenishwyellowiahl 202 594 3,2 % 10710 m 7,36M 0171 4.31 x 10°6 1
Dibenzefn,1)pyrena Pale yellowl 162.4 B98%

® Fromm Kaxchareb al. (1985); Karchar {1908)

b From Lewls (1992}

© Whan two temporatuves ave given a3 superscripts, they indloate the speclfic gravity, i.e. the density of the substauce at the first
raported temperdtute relptive to the denslty of water at the sewond repertod temporature, When there is no valus, or only ohe, for
temparatyre, the datum is in grains per millllitre, at the indicated temperature, if any.

Tablae 4 (continued)

9 From Mackay & Shiu (1977}, except whoro noted

© From Budavarl (1989)

£ From National Toklceolagy Program (1993}

¢ From fonnefeld et al, {1983)

b From Lide (1991)

4 from TARC {1871)

} From Karlokhort ot al, (1979)

K Prom Mackay ot al. (1979

! Calculated by Syracuse Resoarch Centex: from Natlonal TYoxicology Program (1993)

" Calculatod as por Luo st al, (1971} from US Bavirowmsntal Protection Agency (1990)

n From Mackay & Shiuw (1981)

° Wikan. pure, ¢olourleas wlth vioclet fluovessencs; from Budavari (199%)

P From Hawley {1987}

@ ryrom National Institute for Gecupational Safety and Health and Occupational Safety and Health Admindstration (1901) !

¥ vrom Kruber & Marx (1938)

+ Calouloted by Kaxcher et al. {1991) |

E rrom May et sl, {1978) |

Y from Bruggeman et al, {1902) !

vV At amblont tomperatuze; from Inokuchi & Nakagaki (1959)

¥ From Tatt Hulsthoer ot al, (1992}

* peraonal observation by J. Jacob, Germany, on high-purity, certlfied rofeyence materlals

¥ From Kruber (1937)

¥ Calculated by Miller at al, (1385}

%A prom Schuyer et al. {19§3)

b prom ARG {903)

ot Prom Kruber ¢ drigolelt (1854) i

44 from Ehrlich & Baovarz (193G} !

f¢ peported by Grimmer {1983a)

€ From Bellgtein Institute for Organic Chemistry (1993)

97 Reported by Simg & Qvorgash {1984) }

hh ¢nlqulated by Yalkowsky & Volvani (197%) )

1 ¢nlenlated by White (1926) |

33 Prom Davis et al. (1942) |

¥¥ From review by Bjorsoth (1903); original references cited by White (1966) ‘
I
|
i
I
i
|
|
|

M Tepperature not givens reported by Sime § Ovorcash {1983}

#A Calculated by National Toxicology Pragram {1993)

" Temparature not given; unpublished result citad by Wise ot al, (1981)
er prom U9 Environmental Proteation Agency (1980)

Table 4 (continued)

PP From Kronbergoy & Welss (1944)

9 From review of Santodonato et al. (1981}

¥ Calculated by Kuepert at ol. {1985)

s From Varschueren (1963} |
tt From Schwarz (1999) f
"W ¥rom Brooke et al, (1986) |
vy From Agency for Toxig Substances and Disease Reglatry (1990) k
XX Pegm Hhite (1946) ;
¥ Bstimated from gao chrowatogrephis retention time; fxom Grituner (1983a}) :
¥ From Msong ot al, (19890}

*a prom Von Boente (1965}
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