
CHAPTER 106

HYDROCARBONS

David D. Gumm1n

b :Nearly . without hydrocar ons.Our present world could not exist ·sed of or coated w1tl1
d 

· 'ther co1npri · · · Ieverything we touch to ay is e1 . f 1·01· cal toxicology, in1t1a I th practice o c 1 • th thydrocarbon products. n e . . the specific xenobiot1cs a 

efforts usually enta� precise�y detern1inu1�01lowed by defining the type

might be involved in a specific ex�osure,
d h drocarbon exposures areand extent of the exposw·e. In this r�gar_ , -� nt chemical diversity,

always clinically challenging. Despite sign1 bca by specific uses or. . h up hydrocar ons most class1ficat1on sc en1es gro . . r h siologic proper-applications, ratl1er tha11 by chemical structureho p g�soline charcoal ties. Most hydroca:bons in everyd�y use, s;che:icals obtained fromstarter, and lan1p oil, are actually mixtures? c . . within a mix­a common distillation fraction. The chemical d1vers1ty . . n to tox­ture makes it challenging to try to assess individual con�r ib�:eo behavior icity. As a result, generalities are often needed to de�crib� . ·ty 
of iliese complex mixtures. This chapter focuses primarily on toXIci . . 1 d' 'dual hydrocarbons areof hydrocarbons present 111 such mixtures. n . ivi . . r addressed only when they are commonly availa�le in �ur1fied form, o 
when individual xenobioti cs present unique toxicolog1c concer ns. 

HISTORY AND EPIDEMIOLOGY 

Organic chemistry originated in the industrial revolution and �volved

largely because of advances in coal tar technology. Coal liberateshydrocarbons in the coking process, when bituminous (soft) coal is
heated to remove coal gas. The gas is then separated into a variety of
natural gases. The viscous residue from the heating process forms coaltar, which can be further distilled into kerosene and other hydrocarbon
mixtures. 

Over the years, crude oil has replaced coal tar as the most commonsource for distillation of organic compounds. Crude oil distillation
involves heating the oil to ftxed temperatures in large-scale proces­
sors that separate hydrocarbons into fractions by vapor (boiling)point. Because of the relationship between boiling point and molecu­lar weight, distillation roughly divides hydrocarbons into like-sizedmolecules. The most volatile fractions come off early, as gases. Theseare used primarily as heating fuels. The least volatile fract ions (largerthan about _10 carbons) are used chiefly for lubricants or as paraffins,�etroleum Jelly, or asphalt. The remaining volatile distillation frac­tions ( C5 to C 10) are the ones most commonly used in combustionfuels and as solvents. Petroleum distillates are also used as chemicalfeedstocks and as precursors or intermediates for production. Themany contemporary applications of petroleum distillates i and h h Id d . 1 n consumer ouse o pro ucts inc ude paints and thinners fu ·t 1· lamp oils, and lubricants (Table 106-1). ' rn1 ure po ish,

Mineral oil, castor oil, and glycerine are commonly d 1 H dr b b . use as axat1vesY ocar on- ased ointments, petroleum J'elly and h t · all kin 
' camp or are used �pie y on s and mucous membranes. Volatile oils ( or  esse . oils) are fragrant hydrocarbon plant extracts Exampl . 1 d 

nt1al 
thol al tu il 1 . es inc u e men , euc YP s o , c ove oil, sassafras oil, and enn O al ers. These oils have had a variety of medicinal 

p yr y , among oth-
and · · uses over many centurie ( are en.,oymg a resurgence with recent popularity of h bal d 

s 
Chap. 43). Phenol and substituted phenols 

er pro ucts are common medical

disinfectants (Chap. 102). Diethyl ether a n d  ha 
compoui1ds, like chloroform, we re among the 10&enateq used more than 150 years ago. Cyclopro first &en hYdt11,. • d 1 d Pane era! "' (TCE) were also W1 e y use anesthetics. l3s 

and ttic� aii,,Three populations appear to be at part· Ot�.. icular . 
related illness, children who have unint . rtsk for h k . h ention I y� ingestions, wor ers wit occupational e a exp �{ . d 1 Xposure oslltr. "\inhalational, and a o esce nts or young adult s, Often d � fl\. h . h l . S . s who . eth..:�solvents throug in a at1on. pec1fic occu . in tenr 

'<ill . pations . 1onall �include petrochemical worke rs, plastics a d at risk r "ltt . . n rubb ior �'ers laboratory ,,vork.ers, painters, and haz d er 1vor1., "\, . , , ar o us ' r,ell, Occupational Safe ty and r,ealth Administ . vastewo1. � ration (O r,tl\ that nearly 238,000 A1neri.can workers are SJiAJ . \ . · b eXposed �-'nificant concentrations ol enzene alone.n But th annu���hydrocarbon exposure and hydrocarbon-related � epidell\i�\ to assess. Most exposure1> '.'!o not involve ingestion tllness � (result in illness. Because a comrnon property of h d and lllost",volatility, inhalation is extremely common. Lipidys r,��bons, . h ,., . oubil111,� �dermal absorption "! en SJ.Un. is �xposed.63 Exposures rna ·, ,self-pumping gasoline, to pa 1nt1ng a spare bedroom Ytaoge removing fingernail polish. Table 106-1 lists freque�tl� ea�hydrocarbon compounds and properties. n� 
During the years 2003 to 2007, American poison r. t ""n ers 1� 52,398 average yea�ly human hydrocarbons exposur es to the,Association of Poison Control Centers (AAPCC). These�accounted for 2.2% of total human exposures reported. The�of exposures has not changed appreciably in the AAPCC "=tsince the first report in 1983. Over the most recent 5-year��of reported human exposures to hydrocarbons involved unin� exposures in children younger than 6 years of age. Exposuresin� children appear to be declining over the past decade of AAPCC!fFbut this may be an artifact of the way in which cases are reportd::the database. Within the AAPCC database, many thousandsofh.:: carbon exposures are not listed as such, but are ascribed tocbai:i:!. pesticides, personal c are products, cleaning substances, �aints,c 

motive products (see Chap. 135). The alarming rate ol _rniin::misuse of volatile solvents by young people and the concolllltanmt.
death from volatile substance abuse is discussed in Chap. SI.

�CH�E�M�IS�TR�V�-----�
.,..,.,,. aril)" of ctA hydrocarbon is an organic compound made up P:

bonatt-O·and hydrogen atoms, typically ranging from 1. to d6 from planl>�:length. This definition includes product_s derive al gas,petrOleu:>oil, vegetable oil), animal fats ( cod liver oil), n�tur molecules,�coal tar. There are two basic types of hydrocard �ng) each111ili!:
l' ( lose rl.ll ' 

(111" ·(straight or branched chains) and eye ic c d the par�ffe11
5 �vs�bclasses. The aliphatic compounds  inc�; (:lkenes have ��1with a generic formula C H20+2); the olefi ds)· ace�•/ents .Jtbond and alkadienes ha;e two double b�nt p�nes (pol)'ll1e��$d th cyclic er in Wlll"',with at least one triple bond; an e a branches cJilirprene, C H ) .  Some aliphatic comp0unds hthave chain and brJll 

s s 
. both e J.isubchain also contains carbon atoms, rt ti• ·

010 
\.,essentially straight. . /'c (three 0� bati�,The cyclic hydrocarbons include �lzcy��Uar to the . �diCS/,atoms in a ring structure, with properti�S Sl 

enes. 'fhe �:h�1aromatic compounds, as well as the cyclic te� such as Cf pePri�·. ·ther divided into cycloparaffins (naphthe;� uch as cydo 
JS� �1the cycloolefins ( two or more double bon s 5 atofllS th310 js bO �•

s 
• 

carbon arbo ·pit aturated hydrocarbons con tam 
th t each c or tfl their most reduced state. This means -� 110 double either hydrogen or to another carbon, W1 
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