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THE ORIGINS OF
NATURAL GAS

ﬂ-m-'m-hnnuwdwmhmi
il of yeary ago when planty and By sea animak Wy
bgrrni] by s ared roxch Lavers of mul, s ek, plant
Nnﬂmumfun!hth;ﬂupwﬁﬂumﬁd
hﬁhwhmﬁumeumnhnm"::i
oy An eemperafunes o] B e e ar the »
gen (ot “cooking ~ oy comphen comgaoutsde of car
buown prwd Ppadrosgen ewmary an ool wwrw lorrmer] Matural g s
Wﬂﬂ#hﬂmnd bumaarvwt [weink OurTerTation
orviury when of begre 1o bresk doun bevause of high geo
termal Wergeatunn ¢  greater than 2007 O (SIET Fl This
range of pertrokevrs gereration s called the petrobnam wendowe

MNapurwl (ran Frwematioon and Ao ursbation

WHAT IS
NATURAL GAS?

Natural gas i @ combuntitle, gaseraun mixtuse of umple by
drocarben compounds assally found in deep ursbergrongrd
resrrvers formed by porous rock. Matural gas is composed &
momt grtwd,; of methane but does contasn small arnounty of
other gases inchading ethane | propane . butane ar] periane

The Prirades Wik e

As nahural gas mokecules lorm. they migrate from the shaie
“sonrey rock” it more porous ameas wach s sandstone They
coxtinge monemert o either the Larth's srface -whene they
mmhm.ummuw-mm
paih i blocked by mon-porous rock b the Latter case. the im-
Mmm“imi#EMnm-
c1r

Deep Gas Theory

In contrat W the baokogeal explanaton of the oregn of nefur
ol gan e “dewp gas theory T speaudates et rafusal g i e
e Prom pos beokogucal materiais that kormed the Larth b
e of ywary ago Thomas Gold. of Cornedll Uninerity. pubs
lshad the first papers o contend that on Earth, @ on ofher
pharwts. mont Inadrocarbors wen Jormed from non-biokogscal
souscen ~ The theory proposes that the Earth s made up of
prirmesdial matvrial that combired 0 spacs bllors of yean
ages when the base sructee of the Larth evoboed . The mate
riads anw belieroee! stll borend b bekone the Parth s cnast. whene
ey harew beers trapped for 4 5 hullon ywan Cracka and he.
maen m e Larth s crund alloss B gisers 0 Mugrale a0 s -
woiry and o the mafecy 0 e marner @ i belierssd that the
wpphy of hydrocarters peosduced from the peienondial maten
abs was irstrumendal I e ceaton of the Larth's strmosphere

Methane @8 composed of a molecule of ore carbon atom and
bomgr Pnoadrongen aborrs

Matiaral vy adno b caterpried accoeding o B corhposs
b hf:hldryﬁrmmm b lgund hadrocarbom:. a
wet gan, heawy in hydrocarbon lgqusds {sometimen contameng
waler vapor] & sour gan. contaming hydiogen sulfide. and a
waewt gas. which may have a trace of sulhur but no hydvogen
walfule

The hollmatrsg propertes are inberrent ko natural gas

1. A Bamsrabiir, range of 510 15 percent. This means that
arsy mixture coniaining bess than 5 percent or greater
than 15 percent natural gas to air woukd nol suppont
oo

7 Alwarce of color, odor and taste  Mercaptan i added 1o
natural gas dunng distribution. The mercaptan gram nat
wral gas & dstinct, unpleasant odor and ach as a sadety
device by alloning it 10 be detected in the atmosphee

1 A hdrocarbon mobecular structune Almost all compo
nents lound In natural gas contain only the elements

Pndrogen and carton
4 Mondoux & natune

L Purrs with a biue Rame. when completedy combusted,
prochacireg water and carbaon dwsodse

6. A boiling point of -161 5°C (259" F)
7. A healing value of B0 o 1200 Brus per cubsis oot

0

HOW SAFE
IS NATURAL GAS?

For & menbier ol reasona natural gas v & very safe energy
scmarcw  Forst. ratural gas o bhgbiter than s The permits i o
ilinaipialy i B gir @ o eak orcun Oy badrocarbomn il
propare . rthane and butane are haaver than ar and will
“praddie” if lenkn orcur

Secordly;, nafural gas haa a higher combustion wemperature
than other huel. Matural gas ignites o 647 C (1,200 F) com-
pared to o low s 3717 C (7007 F) for some other fusls.

A thard inhevert progesty of natural gas that heips provide a
salen, barrer w the Rarorabalin, rarge prrvsoual, meniioned
I the ewact misture of natural ges and csygen ame ot met,
cimbaaten Carnad oo cgt

Adthwnagh ratural ges m sale when properd, used i exhibits
vt Characherintics bive ol souscen of energy that make it po-
tntially dargerous. Pt of netural g and the micture of oy,
o are red properly balanced when bt scomplete combaus
tron will cecur aned carbon morosde will be produce! Ser
onedh, i 8 eak oeoun snd supplants ofl the avadabile coogen
anphe, wsation M, OO0

e ratural gas m an “odores” emergy source. & wpecial
et it -MerCaptan han been added i 1 80 that rustomen
car Wl f hew i o lwak of rastural gas

I 8 restural gan ok b detected lollow thew salety powsatuns
T e Lt

P
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Wow cos wemaedl sustueral gaw b mertapion hus been acied

1 Crwn wirshonss ared doon o ventilaty the aca

2. Gt everyone outssde  Using a neighbor’s phone, o a
phone outsade the srea_ call the natural ges compansy or
cther mothorie] perwarwdl for asntance | Do nol use
a telephone inside your home A qpark from an ebec
tric maiich or lelephone could ignite e natural g |

3 Avoad Rames and don't him electrical equipenent or ap
plardes on of off, not even a flaahlight Never look for a
rusflirad gan beak wath a bghbed e or match

4 Your natural gas can be turned ofl al the valve next o
the ratural gas marter A guarter turm of the vabwe iIn #i-
thry chirecion will shut the natural gas ofl, the ramed part
of the vabhar will then be Crosswise b0 the peps

5 Wihers s ondy a laint ador, i probably means a pilot hght
s outt on an apphiance Check the pdot bght on all appli-
ances. To rebght the pilot hght, follow the Instructions in
the camer s manual I you sl can't find the source or
are ursure of hoss 10 rebght the pilor lght. call your local
ratural gas COMpanTy

Hecamne of the potential hasards. It s important that the user
brwcmn hums to waled, e rahural gon arsd care for ratural gas ap-
plances Orw of the first sieps to prevent accidents from oc-

CUITIng b o etsure fhat nataral gan appliances and equipement
e beem propeeh, instalied. adpusted . vented and inspected

Onther salery precautions that should be taken include the

| Follow manulacturer's instruction for the installation
pmeration and masmtenance of ges equiprment arvd appl
AT

2 Kowp fammable materiab (paint. sobamis, choth, paper)
e, o apgluances

1 Provide proper ventilation in arvas around furnace,

watet bty dryen ranges, etc Many nens applances
use an whrctronac igration instead of a plot bght

4 Teach childeen how 10 use appliances salel; Famdarie
tarn with the sl of ratural gas

Faap: bew ectivgrashwns in the vicinmy of agpdiars s with
g ey

6 When lighting a natural gas appliance. ahaeys strike the
rrasdch frst. then trn on the ratural gas

T W the famw goss out, burn the gas off, venitilate the area
ared rastt, the ratiral gan commpan,

B Perlorm or have performed routine maintenance on
wﬁhhﬂmwﬂﬂhmm‘
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PROCESSING
AND DISTRIBUTING
NATURAL GAS

Orice ratural gas has been fourd. # b nevesary 10 process &
and distribute it to users Centuries ago. the Chiness used
hamboo o pipe natural gas disectly brom thew wells to their
cooking pots And in the sarly 1820s Williamn Hart, the firut
person 0 develop a practical use lor natural ges in Amenica
used hollow logs to bring natural gas from shallos wells 10
strewt lamps and small rearts; businesses But as Hart arsd oth
e continued 5 plonest the e for natursl g, it was found
that higher quality natural gas and more tunctional and
durabile ditribruton neteorks were reeded

Today,. natural gos & delrarned 1o about 175 mallen Arercan
consmen through a | 3 million mile retwork of undengrownd
pipe. A total of 285 000 producing natural gas wells, 125 nad
ural gas pipeline companies and more than 1 2000 gas detrib
ution companies provide gas service 10 all ) states  Natural
g reprocesing plants ase used 10 urn hurdreds of thousards
of cubic fewt of unmefined, welfhead natural gas indo high Gual
iny commrraercial natural gen

Badose natural gas & distribated, #f first must be wrot 10 a pro-
cessing or “sripping” plant where it b ceaned and separated
Al the procewing plant, the natural g i first serd through a
sparator where secondary byproducts inchuding olls, impen
ties and heavier hpdrocarbons such as butane, sthare and
propane are removed. Most of thewe byproducts are te
processed, packaged and st o market for a varkety of differ
ET L

As natural gas kearves the processing plant. it enters & COmMprey
sor stabion whene i s pressuriced bor transmesicn Aa the pres
sure i increased. the volume of natural gas s reduced and
more natural gas can be illed indo the same unit space ared the
prevsure needed o mowe natural g through the pipehne s
achieved As natural gaa flows through the pipeline, sorme
pressoe i kst due 1o fud ichon cesed by the nahural gas
rubdnng ageinst the inaide walls of the pipe This loss ol pres-
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wre s made up 8t 8 compremor wib-stanon located every 50
ter 100D rrilees. adong the trarsrmisssnn pepebines Viaues aloneg he
pipeehiners are usecd to control pressure and cut off flom i am
ermergercy such as a break in the bre or a fre

Trarsmisason pepelines may be as kwrge as 56 inchens in diarme
ter. but most are 20 1o 30 inches The diameter b largely &
fursction of the “peak dernand ™ which m imposed by the num-
ber of users and the time of year The pipes must be large
enough 1o handle wfficwnt quanties of natural gas 0 meet
the needs of comnsumen dunng the high peak s periods
which normally ocour betwsen Dictober and Aprl when haat

Ing reGUiRETTWTS. X WD

Priee ipal Satural Cum Pipeline Sysiem

As a papeline nears a oty some natural g s deveried through
a “city gate,” where s pressure s reduced ard # s measured
and sokd to the local natural gas company From the oty gate,
the natural gas comparny detributes the nafural gas through an
underground network of smaller pipelines called “mains
Smaller ines called “services” connect with the mains and go
directhy 10 the end user — home schaonl, church and business
There, the natural gas fows taough a meter which measunes
thwe enact amount of natural gas used. and the natural gas com
parsy bills the usen
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STUDENT ACIIVITY

Heading Your Natural Gas Meter

The dials on your gas meter count the number of times the
chambsrs in the meter are filled with natural gas and empted
There are foiur chambers, which are hlled with the same vol
wme of natural gas every tme The sie of the meter depends
on the volurme of natural gas needed

cusic () Fee
f‘ * 11)

Hending your natural gas meter s simple You smply record
the numbey the newdiv has passed on the first three dials On
the Last chial, recoad] the member the reedie is eanest 10 Note
that the dials alternate in thewr duection To obtain the cubd
feet consumed, add bao 2evos 0 your reading

1 Have stisdents woond thaw lamdees ' natural goas use sach
day lor orw wewk, af diffevent mes of the year (spring.
wurmima, lall and winter] Compare and discuss sesulits

Have students necoed tew larmdes’ natural gas use each
day lor one week Havwe students share thew data [
cuss natural gas use in elation 1o Lamidy sew. e and
age of home, weatherzaton, ¢k

L]

USE ENERGY EFFICIENTLY

Conmerving energy s very deperdent upon the consumern s
“eommaon serae  For enample . emergy s sed when a home
i iraulated and weatherued, when a eale, hot water lauce! i
repaiivd when the hot water heater wmperature i proger©y
Wl when a shower i laken instead of a bath, when food
ok i & peessise cooker father than in an open pan, snd
when bights in unoccupled rooms s hurmed off What other
things can you do o CorseTve energy

STUDENT ACTIVITY

Curtains For Efficiency

It s important that everyone helps 1o conserve natural gan, so
that it will be svailable for many pear o come Conduc the
following sxperiment o find ol one wey you can help con
TV eTwry i your home

You will need four room thermometens. Follow the directions
for the climale lemperature tha! best fits your location when

you do the experimani
COLD MONTHS

1. Tape one thermometer o the imside ol your bedroom
window or 8 convenient window in your house. Tape a
secind thermaometey 10 the wandow covering [ ourtains,
kvelons, eic | Place a third thermometer outside on the
winchow ledge. and a touwrth thermometer in the foom

2 On wnny deys. open the window covenings. Close the
window coverings at night. In the alernoon, ecord the
temperatures of each thermometer Find the difference
by ferrripsrr b

3 Repeat the procedure lor lour days, at the same
time each day Comatruct a line graph lor each ther
mastwier Caloulatd the average Wwmperatuie lor each
therrrmomeeter

WARM MONTHS
1. Follow step ore abowe

2 Clomw the window coverings during the day Record the
thermwrneter leinpwratures in the late afteinoon Tabke
the readire) al the same fme sach daey

3 Follow step thewe from the COLD MONTH instructions
Share your fiadinga with o tamidy, and dess uss how winckos
cohwrigs Cad e usend @ an ieolalor o CoPee T ENeTy

A RULE TO REMEMBER
I the winbei ofwn wiislise coveTings on sy dea chose
e al raggiht

In the summer chose windos coverings when the the win n
shineng daectly i the wirnkows.

R ———————

ENVIRONMENIAL ASPECTS
OF NATURAL GAS

N the three fossd fusbs. natursd gms many het Cormclemed e ole
al fuel I production dossy't deturh the surrourdoes) arva,
ardd the site b Quichly revtored 10 it original state orce pro
ducton erads [ han very few poliutants present s 1 comes
fromm e ground. ard those e e remosan] before o evieny
itw prorlne It posey e ®reat of 8 “apdl” 0 offshore delberg #
marely bubbles o the wrisce ared deapates in the atmaos
phere, ardd does not poliute the waten arcund the drll wte s
primarky; methane srd burrs emply and deandy ® cortas
Bon pesulin 1 8 haction of the emisseors of ethey comd or ol

ENERGY IMPACTS
ENVIRONMENT

i this Lest decade of the tewntieth cmtury, @ s hand & ma)
i that there b anyore who doss not recognae the relalion
ship betwewn man and the environmen? Our society relies
heavily upon ratural esources o supply the rmergy lor our
highly industrialised way of e In the Unite] Staten. 75 per
cordt of our ererp, demands are mert by baarmang lossd boek —
coal, o, and natural gas Uhir emaronmendal arcd erergy con
corrs have grosen deweth; out of this energy demand and fos
ail Pl orarmdm g

Ohur “environment”™ s everything tha! surrouncs us —it s
thw Earth and the atrmsosphens errorornmemt whach rotanes werh
thet Earth. The atrmospherns errernimerd enchucies nel ondy the
air around us but also the sratosphare Some en 10 feenty
frow miles abovw w13 the diffuse ceone leyer that Rbers out
damagng ultraviolrt reys. Without T protection of the crone
lwwr. lile an we know B on the gobe could not exst. Human

0

aTrben bormreel v belierced Wi aflect Tl eyt prad e
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How The
Greenhouse Effect
Works

NATURAL GAS
BURNS CLEANLY
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wibs Semate W v veal partcdets T wed o rresr
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GROWING PREFERENCE
FOR NAITURAL GAS
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SIUDENT ACIIVITY

What Is Natural Gas?
MATERIALS

®  babes oo o

+ yegeiable scrapa
{carrot peels, bet
PuCe, Serr, Oroms
chppings. ¢ic. ) o
total aboul one
third cup per
by food jar

* goil, ahoiul one
lourth cup per

bk howod jane

* balloorn |(should
be strong eraough
oy vty b Oy thee
roth of el

¢ clear ape

* one plastic spoon per jar
PFROCEDURE

Use orw i peer P 10 thew students

Havw the stuxdents Bl the jar weth the scraps and sod ard stir 1o
e warll

Mark the kvl of the Moty sith e tagw

Fin thw balloon bghth, over the e opereng Use rubber barcts
il nevemary ko an awtght wal

Mace the b iy differend ko abors arouid e oo wbere
they can be eft uralisturbed for one wewh (or koraper o posss
bet !, Lo, in direct sundight. in & warm area but out of disect

sunbight, in a cool lght ava, in 4 coud dark v, i the wireg
eTabor ot

Additional vanables coukd be the hpe of vegetable wraps
v |

Haw the shudents mcont each day what s happeres) o thea
W Al the erad Of the weeh et all of the jan ogether and di
vuss the rewlts

EXPLANATION

The jars in the warmer arvan shouhd dane the greatest nfla
iy The vegeiable scraps produded a gas called Methane
which inflasent the Ladoon Methane n the mae pxpedsent n
rastural gas. MNoticor it s not s o solid |t man oveble g

Methane rom Deomass o bacirng revoswresd sy brom maoee
than 20 saniary landfill sites in this country  The Largest
ol these, in Staten lsland New York, recovered about
I.Iml-mmlruh:h'hi#h |

O

CAREERS IN THE NATURAL
GAS INDUSTRY

The naturel gan nustny offers many e of pdw Whether
vimy e wwrce and math. madng and srtneg, draeansg, baip
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NEW NATURAL GAS
TECHNOLOGIES

Gas Heat Pump
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