
BVGFOBGE B ALTIEF orqan colt hodifiod cl.t6 hlve long be6n us€d by indusrrv to removo orttrom warer A

study was undertlkenio vsily rssuhs lrom rcatmrtd spplicdtions lnd deveto0 a benof

undeElandins of the chenicalcondiljons und€rwhrh ofgrnortays are nost eltecdv€

Swtom0tctning w!! condudod on some gt oits, inctuding rin€rotoib, vsgetabte oits,

anihaif!ts, i.h oils, snd syntheric olls. In addition, th. ldrorptroo cagocitv of.cdvrtsd

ca|bon wre test€d in ord€r 1o conpale rhe et ecdlena:s of ri. rwo modia. TssB rljo

mvestro6ted tie rsmov0lcsprcity ol orqanocl.ys lo.v.rious surfacr0rns ai w.tiss rhe

Influence such surlsct.nis storr on ths removat€ftrcroncy otUe orEanoctsys. nesults

3h0!v!d orgrnoclays ara more efiective $sn actilrtsd carbon in .snov|ng oii tom wd?r and

crnon,c orgrnocl0F a.e supenorto nonionic org.nochwfor lome renovlt bppticaions.

Removing oils

,,,*oTilriifritays
ranular organclays havc bc.n us.d for a numb.r ot ycars as , p..poi
'shcr !o a.nvaFdcarbon and Iu .€moval of small amomls o(oil f.om
,ndust.ial p(rcssins wa!.r and A.oundwat.r How.ver, renher indusry
no. acadcmid hai.onducred stodies to detc.mine whctho on afurlars
work w"\  a l l  o , l ) ,  In . luJ, rq nnrra lor l \ ,  fhnr  i r i \ , ,n  nr l  or ls ,  t rudc

oils, and rfinedoils.l. addr ln, dara are spar$ NS ro which che'nrat .onduions
arc n'osr .oD{lucive ro orgaftrlay cfficicncy or wherher one pamcula. rype of
ort.ncl.y lits allckcudsan.€s. Tlis art,cle provi&srht r€suh ota sysrcmarjc
laborato.y sdy coldu.t.d o inv.ttigare vanous organ$lay applicitions.

lrrtB0ut ott
An undcntanding of the rcmoval mechanrsm o{ organalap rcqurres famil

ia.irv with oii and its ciassificarions. Thc sidebar on page I 16 derail, rhe va.jous
kinds ofoils, includins.rudr dil, mineraloil, p€t.oleum, animll oils, vesaabt
oih, and $$ftialoils. Tablc 1 Ists oils by rype and function.

oil cofit iirnn ir wlbr Oil and Srea* a.. .omonly foudd in n..y p.ce$
w.re6af,d sroundwdier OilfoDDd in cmr.mirared waer ca. becla$ified inro

AirH$ rEei.rrvtrwro I Jury roo, |l5



Types of Oils
Crude oil {slso crl.d lnineral oil} i5 clmrDssd of ti+lid

hydrocarbons, wiici have r lower specifia grrvity lisn
w3lor Crude oil is found in porous rock formstins |lndsr"
lround and is pumped out of tho ground snd relin€d, sr
'rhach point ii b€con$ !€rrol€um. Bolore it i! shippod ro s
rsf,nory crude oil is hsarod and t €lted with chanic|ts !o
rumove 0as6s, solids, and w$sr

MiDral oi i! ! bnuo|nous hvdroclroon. I 's r vrscou3
liquid that is insolublo in w.t'r bur 3otuhts in !lcot|o' or
ethor, Minoml oil b ismm.bl..

Pdaom is nads op of g.srous, liquid, end so|ill cffn-
pononis rnd ii uled lor such purposs! ss motion po$,ar,
bbicntion,luol dysg drugr. 6nd cooling. PstoLlltn $ con,
sEt.ncy li.e.. vilcolity) v.rios from vrry rhin -|d tight to ro
h|rq $d ii rfi b.rev b. poured. Pcrrols{lm is erbdivilsd
into thr.o g€floric chssi$:

. P.r.llin8 lwhich coflEin \Nussl havo twic. i-3 mnv
hydrogon lto|n3 a3 ca6on Dlu! tMio.

. Napl|th ros lwtich cootain f€w or no w'r.!l haw
lwco rs mrny hydro{Fn ltodri !s clrbon

- Mixtu's. ot nrph6.n6 .rd prr.tftr !l! crt 0on[d
b!!sd on th.ir vkcoliv iflto fy. h.!s no. kq $hich !.rvs
.6 rlro Drsrc comDonantr ol rll lubrlcaflts

Pelrol.um is 6 highly compl!,( mixturs ot prrlttrnir,
cyclop.rrfinic {n!!ih. cL.nd rronrrac hwrocrrbon.,
coorr;nilC lolf Frcsrirga! ot rultw loal ta6a rno{ntt ol
nitrogen rnd oryoao coopound,. lt conristr ol tliDbrtr
and aro|hrt c organic comtound3.

Tho alipl$tic group of oro.nic conooDndi is chrrucrsc
i2.d by stliqlt or br.nch.d-chin l|r!|4or*rts offie coft
rtitus clrnon otomi Aliph.tic hldrc.rbonr compri..
dlree s1lt0lqD& (l I Plr'ffins l*ln.3l 0ro sdr@d {i_e- atl
crlbon electrons srtiified wih lrydro{on a odDr ionr) rnd

. Freeoilis o rhar ri*s.aridly ro rhe surfr. undd

. MEhanicall) .mulsi{rd oil consisB of f,ne dropt.$
rao$n8 in slzc trom m,..ons ro a few milliD.rcs. Thcse
droplers aE eledro!.rri.ally sratlized wirhour influence

. Chcmically smbiliz€d emukionrhale sudace acuve
agents rhar provid. cnhitrcd sr.biliiy bec.us of 'nrer-
acrion ar the oil-warc! ,nie.face.

. ch€ni.sliy ollefi€d or dislved on ifttudB finety
divrded oil dn,plers (0.-5 u diam€te4, b€tuedc, and phnoh.

Eon9sr3tiwly unr|6dive. Tha bBocfud ciuin d psnffns
rre 3littbla for ls3oline. 12) oLfin3 lilkdnos or alry-diensll
rre !|nr|trst€d !n/ th4refor€ quiDo felctive. 13 Aaarltn$
{llkynosl contEin a sill€ bond and sre very lesctiv€. In com.
St stuctres, fie ch.inc nay bs ksnchrd 6 cross-liot€d-

Tl€ rrohrtc larcno) organic compounds sre s m.id
grorp ot unslturited cyclic hydrocarboni conidning one
or moru rings. Thi! catooory which includ.r nrphthanq, ts
lypifisd by b4rusne, which h6! s 3ir'carbon dn! conr.ling
thrca rhuble bonds. Ths t€rm "rromrtic' dsrivos tron the
some{,hal Dlar8.r{ odsr of ths6€ comoorods

Arft|.l oflr ors co|ton lydrogoft-oxy!€n compounds,
calLd btty oil! or fiI.d o&. Aninaloi*! dithr tronhA or y
in tisl tloy lrr liAuld ind trtr 0r. soldr Animil db includo
6uch dls 03 tillow oil dorlvod troin boot, lsrd od Irom ho$.
whab ol, ind cod livor oil. Thoy ar6 o|trrctEd by hoilin0 th.
liscue ol thtro .oim8l. in hot wlt r, which r.suli in th.
b! fforling to $o ro.bce ol th. boilhg liq*i Aiim.l oilr c'n
b! tunh€r clusift.rl !! d.ying rnd nordryino o s.

\t|!.t U. oL srs d.riv€d lrom lh€ ksmols or tsavss ot
soybtrnr cotlonsosd. oliws, prlr|s, ioiob!, rloe v€r., .fld
ofi.r dantr Trn dl ir d.rivld lmm pin. irr6. V€gd.U€ oit.
ctn bslufthsr cllssifi.d ,' dryiog {lin!6od, tung, oii'cs),
3lmidrying iroyb..n. conon6md),.nd nondry'nC {c.rtoa
coconmt Vc0.rrbl. oib !r. u6rd p/imrflV for cootin! puF
poral; how'var, tia crtotory doas includo votriita ,nd
err€di.l oib, which rra doriv€d lrom 3pocific pt.nt!{e.C.,
palm. coconutlrnd lrad forll.!funcas rnd coameticr.

&..t .1 oi. r.. comolo,c volstilo liouids deriyod lrom
ffo|vEr., 3tofi!, Llvar, and often $e o|rljra glant thty con,
trn tarprns! lo.!., paneno, diponr.n.).nd ar. u3ullh
0dmir6d witi rednous product3. Turpaotim is r highly
reii&lou8 o$o|rlirl oil.

. o,l'w.t s<nidr ere o'ls rh.t ,dhe.€ ro scdim.nrs.
mer.lihaa,n8s. or other panictrldte nbftr in was@,dr
iRrdden- 19911.

Types ol oil found jn walrew.ier can include fars,
lut'ricants, cutdn8 fluidt, anrl havy hvdrearbons such
as ra! ,  snak,  cude o i1, ,nd d ic lo i l .  Of tero i lsarecla$
sifie.l as lrrht hydro(arbons 1..g., kerosene. jei luel, and
B.soliiej and can also be found in wasrcwarei

The malo.conponcnrs ofoik {ouhd in conknrinarcd
srourdwate. are b.nrn., ioluoe, xylcnc. naphtlalot,
benzo(a )anthrac.ne, b€nzo{a)pyr€ne, polychlorinaled
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