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‘f,ulinear- The plot of 1og..coverage factoh-?apparent surface

'f“ﬁarea for aach dye / "true surface area) against the 108‘¢ 

“??¢ﬁcationic weight of the dyes is 1inear and the line obtained

"fFis coinoident with simllar lines for the same dyes on gr&pk

; f;and formalin fixed yeast eells.

Other adsorption systems examined include phenol on

"“fchitin and also on varieties Of;TUbber: E-nitrophenol on,

'”.lesilica and a mordant dYe on alumina-? the results are?

-'ﬁgsidiscussed in the light of the general principles of solutlc

| fadsorptionoﬁf!QQ: -
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| mmommar

Adaorptionl A

may be dﬂflned as the conaentration of ;.
jzﬂfmolecules of phase A at bha aunface of phase n. Phase A“is

*ﬁﬁ?ffknﬁwn aﬂ Lha adsorbate and phase B the aasorbent mr substrat:'

‘; *Qi{&daorption of gaees by mharcoal Was first reanrﬂed by Scheele”
'*fin 1775 and later by the Abbe ronbana 1n 1??7. Ab waq not

"ffguntil 178“ however, that anitz nobed_that charcaal alao'"

'ﬁlhﬁgiramnved colourin? mathars frmn éolution._ Althounh thasei?

”'”ﬂ?ﬁﬁcases were tne firsh to be eiven some sciant4f10 ﬁxﬁlﬂnﬂtiOHI

*fsfj;ﬁhay were net the firat to be Qbﬁerved. QONG 5000 yenrg &EO:

:'ifgperhapa thﬁ firat recorﬂed vagomr phaae adaorptioﬂ ﬂXpﬁrimenb

”V“¢Qﬁwgﬂ unknowlnaly repor?ed‘in Ehe qeripture34 nnd has siﬂcefbeﬁn%5

.lﬁmghwimope aorregt Lo use th@ tanm 1nterfa0$ $in¢e a aolid'ms

'Y}f;{genppally in. conbagt witn & &as, a liquid or unother solid-

..J

":iinbarface'.%:'1"

’ Whe interface between a ﬁﬁlid un& 1iquid or gas which ii

7‘ }§ia€ greab imporhnnce in the study or supfaoe chamiatry -

'“ﬂﬁf;feSpemially from an aaqorpbion pojnh a? viow, ia only one or

: ~'ﬂ“?fﬁbwo moleculca thick (ca. lOOA) buL spreads macrascopicall“ﬁ

l ;,-,:,‘\OV(?l" / ‘e Q | :.
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wﬁffelactrons in bhair ovbihs whieh Praﬂuces ﬂ oavreﬂﬁﬁﬂﬁiﬂf' 1*

'm:"“;qmomanh in al nelghbcuring atom or ion thas 1eadinﬁ ta

i57ff_ atLra0b1on. @t e AT
| London10 firsu evaluated fhene fﬁrGOH by quantum mochanicsfﬂ

"”_fas a funation of Lhc distanca batwean two isalated molﬂculea

;3Kand later the expraasion was 1ntﬁgrated by Palanyi and Londenllfﬁ

'waj;to ccver the enﬁire bﬁ?f&ﬂ&-

wheqe forcas ara alwavs pr&qcnt, althaugh,aometimca they, ff

'";ff?may be obacured by some stronger forneo, e

"*’_"'é_;hemieal i\daorption. NS - g
| If physical adsorption ia aonaiﬂered to be aimilar ha'fha ::

v?ﬂifcqndenaab;on of a.gas ta a liquia then ahemical adaarptian

'*“(uhemlaorpbion) may be 11k¢nad to a chemical reaction. In”factff

J%flocaliaea uhemical”reaetion; 0°ﬁfinad to the- Burfaae’

'ﬁ1 }aatua11y takes place batween ﬁhe gas and bha aoli& wmbh bha

”5j fam0°mpanyinh tranafer of aleotrona. The haat mf a&qorptian is e

*"Tf%hiﬁh and aimllar to ﬁne heaﬁ of ‘8 ohamical raaetian (PO~30“k,aL/3

'“”fffmola).;fwhia high.h@at ia mauqed hy tbe enargy af aativntion*FQ**

F“T'f%ggwhich.muﬁb ba onrgoma bef@rm the venatian {aﬂgorntian] can
'h'f.jibake plsce..;i?if.,_>g3--.a;.:a n~~~'; L ' ’

ﬂnlike physical adsorption, whiuh iq aqmplataly unspeaific

‘°’*if the temperatmre iq low enough, ehemiaorptian occura at n&’_fff
:“ukﬁhigher hemperntnres an& 1a very sp&aifia, e.a. hvdragen is BN
'R'Ffff>chemisﬁrbed by tungﬁten and niakel but nah by alumina op

“-5ﬁccpwqrg, anﬂ ozygen im czﬁmi¢orhed hy oharcoal but neb hy

-;if?magnasi‘ﬁ/::_




end of tha dipwiew'wayﬁjrom ﬁhe metal.J

l‘amaa B:nvalveci ln‘thé..&giswpﬁj.m of Liquwlds nn& 3omtims

S

é?igﬂiéf ”raes van &er Waala attractlun_in 9ur¢l? ph?
nﬁ ehemical b@nds ava fanmeﬁ,.::'w T A

g§§¢r5;4i“ tanaaa of! van éer ki




A .,';'?1' a sent :‘m t;tw molebulea Qg qev@ral g;f t,heqe d‘g‘{m. I’b W&s ;

“ﬁiue to hyarapen bonﬂlngl§ but cellulﬁse oonﬁirta"af many

fhfﬁhydrexyl groupa in alnae pPOximity tu eaﬁh obher whicn, in

,"jﬁgufﬁqﬁQ0uafébiﬁﬁigﬁ;”;i11 qtrongly athraat an atmusphaﬁa of wa5 P

”bhua perhapa prcvenbin& ayes fram forming hydropan bends.f In,ff

”fi?fa nonupalar solvent, howaver, ﬁhe hyaroxyl graups of | tha

Lflifealluloﬁe will not be: bound b? water ﬂ“ﬂ ﬁr@ Vhl

::Jﬂfif}fhyarogen bonds with a suitable %clubé. Phenvl ia nat adsorbedfﬁ
1“1ﬁ%frrom wuter by callu&osa bnt it ia adsoroed by chitin14 (an !
.amino~aceﬁyl derivative af aallulosa) ﬂhiﬁn aaea nnb have ;‘
‘wli}ff;'atfnnp prateebing layar of wnter.. Oellulose in lsamoctaneris é?

'lfanL 3“VP°uﬂd0d by Wauer and 80 is fvne ba adeorh phﬁnol._"fiflrf

:AlthOu&h aome sulphonated aoid dy@ﬂ are adsarbed'from wntafihyfg
-;:ﬁ%ffﬁﬁllulﬁﬁﬂa ﬁhe meghaniam aannat be. attributed to hydrobon

llwfgéhonding sinoe thare are no potenhial hyﬁroﬁen bqndiﬂ& grouﬁq L

?  -;gf¢und15 however, ﬁhat the affinihy ar thesa dyaa in¢veasa

ff}i{with the 1ogarithm:;f¢tha lcngeet chain 1n bhe molenula, which}ff

;5qupports Lha theory of van dér haals bcnding.“ :
| Purbher eviaence aaainqt tha thecry oi hyﬁrnbenmbond

‘;'”f;ffidyain& Qﬁ celluIOSe in givan hy Qlleqlﬂ ln L5 study of the: &yeslgf

QFOranﬁe & anﬁ ﬁordeaux nyra¢ The mol@aula of Qrmnpﬁ I has:

?fthrea potenbial bandiny broups whereas thab uf ﬁardeaux ﬁx
}f?haa only two, yﬁt Grange I is not aubstaﬂtive to collulosa and;f;

.Ifb°”dﬁaux FXbP& is.ﬁrwhe Jattcr;:how@ver, has N 1cnbé??ff5”“”w'

,,,,,,

\aﬁwfgconjuba&a chain agebem in 1tx molequlm, whivh;;3“plpna$°§n

-lLM"&,é{* /009










”3’fprdbably by hydrofen bonuing gn waol nnd nylnn, and

A

:;;ﬁhipalkabtipﬁ haa suggeﬂtad fhat hydpaxy gmmponﬂds famm _”:"”

o f:fhvﬁragﬁn bmnﬂs wibh tbe enolic,fonnq af thn amide aud pﬁnti@

”f;graups in nylaﬁ anﬁ woal, respeetivoly.- ?heﬂolq and nmlnaa._ﬂ;ﬁ

-:fqeem ‘o farm.hydragen bonﬂs when adgnrbed £ rom nan—paler

.;“.molvents on_the anodie film of aluminium

24 '

Govalent bonaing.lw A covalent bonﬂ ccoura batweea bhe

"adsorbe& moleau&o and the substrate when ft transfer af

*jtelectrons takes place‘ GoValant bondlng lins been shown Lo
Efflaoeur between mordant &yes
.ifthou&ht to take place directly between alizar&n and Lhe atoms gti
-5of the anadia film of aluminlum | |
"ﬁactian haq recantly been ahown o be unlikely hY Dubye “ﬂd

. 1ailes

5? and sertain matalﬁ and it was

84._ albhough thia 1atter

dg'l;They subgesb fhat the aluminium-aliaarin eomplex ;;;iﬂ'

:t;iﬁ pﬁefcnmed 1n aalution mnd adsorbea by 1on 9xchange ns 1onicff}

. mieelles.

perhapa the mast 1mporbqnt tyne of chmlenc bonaing ;HQT, .

Vﬁxf3 mnleou1e5 discavarad in the field of OOIOQP GhﬁmiﬂtrF is the

LTy

'3molecule has a triaminvl nualeus which is thought ta Form:a

**”class known ns reaative ﬂyﬂﬂag* A typiual raaabive dye

3;1'#6@0Vﬂlent bond 1n the presenoa nﬂ alkall, with,tha ﬁananﬂaryfo [

: ”:‘iih?ﬁroxyl araupa cf eellulﬂqe.\ur _ _'-.“ .fi ‘%3 “?'f fff |

It has bean atﬂted5° thnt at lenst qoma 0? Lhe EfnlLrO“

~,5phenol adserbed on alumina farms o covalent bond nnd cnnnot hapj;

T-Er@mavad campletely by rinsinb, -




L FAGTORS 'Im'wwuzrm 4D OHPTION.

ffiar the aurfane. 'In a qtudy oihtua reactivity of conper

r“”ﬂ{gmtes gn Whigh raaetion qecurs waa put forward ov ﬁaylor

”and hmq naw beonme

”penevally acoapted. fﬂ"



Garbon'blaeks vnry ena‘;éggiyfiﬁfﬁhéiy¢pi§ﬁéﬁﬁi§é'7?

e Ezf:f_fdepending on. the aonditzians ‘used in £orming themf’”“__- upllerﬂn'_f___'ﬁ',

"i law temperature narbon blacki aontain?ﬂbound exyﬁén rivinr

_fthe surface‘a polar oharaeter,7wherea« if tha same carbon_i

:5f?heatad Lo 2?00°C the aurince Qecomas slm&lar tO grﬂphitﬁ and;;{i

Gaﬁqer ana Kipling”” hava

nig almaqt complebaly non~yolar;%
’:ﬁxzsﬁﬁdlaﬁ thé‘adqorptian af aleehal;benzene mixtures on ﬁhase;
_ ';twa éurbons aa well aa on a eouqnut charcoal.\ Thﬁ mgre P°lar'}f;
.i”igl;;ﬂpheron Ty carbon adqorba thﬁ alcohol praf&rwntially from : Lo
'ifgaalution cver parﬁ af tha aeﬁcentratian rang Wharaaa n0n~ _
_;fi:palar 3pheron 6 {2700) adsorbs banrena preferentially over tha;;i

' hiﬁf_gwhcle concentratinn ranga.1g~¥?'*”

eryarnllina ar nonnerystallinf.

g:_molida may be nlaaaad n i

iwha orystallina qolids have a regular arrangemeﬁtwof atoms 1n';;{

......

‘of ‘a. latbice ﬂna they hava rspro&ucible Frﬂpﬁrtﬁegf??}aﬁ

| ;"!jlsuch aa'meltin& poimt. Tha non~0ry@bﬂ111ne Sgliaﬁ ney be'
“wffconqiderad as having a disborhed 1atﬁice whereas amornhﬁuﬂ

'“7jffsolids do not nave any regvlar arrangament of. partislaﬁ-;;j'*iihﬁ

Even 8. true evystal ha% varying rﬂgianﬂ 0f activity sineeia;

*fffthe cornars, being mura eyposed bhan the edges have mora

'”Qunqaturatea foreea and ’ hipnar rrea eneray bhan the adpes"*

e Whibh 1n turn hava a nighar frae energy Lhan a arys%ax f“}
Mt,fﬁnifferent fuces of che sama oryatnl have differamt anqorption L

'Tﬁﬁ;‘éactivity. fhis wa& illusura éd by Gaubert who iouna thﬂu L

1”“lffmathylene Bxue anﬂ;nierie aaid were adsorbea on.aiffavenb

veapanbiva /...




Il part\_ cular faee ."qlnae le {Jrov- ”*'h_._-o




iu&t. Maawiof the amrfnn ﬁdf

oluue molacules ineroaaa wlﬁgé







. ﬁg=nnﬁ kindﬁ Qf’ rﬁup% ayaemare atronglv nﬁﬁarhad by 8- pm&ar

'-"...__.,-_,gelm m; ’aheir Mzmlea ..rmresase.

If nﬁ peﬁmanant diyalﬂ axiaﬁﬁ ln dh& aasnﬁhat» mﬁlecnl’

”Sl?haﬁ th& pdgﬁpbﬁﬂﬁ Will indnaﬁ a wonk. d&pmlé Pﬂd thﬁ &d%orbnte

'~~3f}mg1ﬁbu16 wibu Lhﬁ high@ab pglariaabiliby (eaae af'farmaziangf'

\}-I

f?an in&uﬁed ﬂip@l@) will ha ndsarbad o thﬁ %&fonnaﬂt ﬂxten

-é.r.ﬁ. Elﬁt}pﬁx"tiﬁﬁ {Bf ijhe (}&a! . .’..‘-'-'.: 5
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?and it oarurrenaa of_ﬂhorb duratimn mnd ao iL will nofﬁbe
,:considarad furhher;-;t!-;:~ppobﬁble that tha conaantratian of;

'fff;inaturaiﬁpollntnnta will be“virtuallyfoanatun# ovar th@ Yﬂﬂrq

ZESraoently 011 fuel hasﬁlad to 8- aerioua pollution mroblem in?z
fthega areaﬂfﬁfCertain industﬁial processes such aq cemenL |
rh?fmanufaeture; mining, smelt”ng}“quarrying and sruﬂhlng of rcckqﬁ
_ﬂTtijgive Tide to airbourne ﬂuah and obnoxious gaseﬂ. These, e
-;;?however, o8n. ba’céntrollcd to & great extenh by phy31cal andj
““fgl_ahemical maans nnd:therefnreIunlaf.resﬂnt a ngblom of a.5? ﬂ
'f“ﬁlacﬂlised natur**" T T e e o

In fhis work only pnllutian auﬂh ﬂa"smake,;qulphur

‘°5ﬁ;oompounds, and ather products of fuel eombuqtion will be

:“1%; eQnsidePad,ujr:¥””













_;so o“anﬂryy partiales of ash only up to a siz of 0 005 1ﬂ :

mwuoorolayivaljiata'ﬁhat Oachiyaar BGO OOO tbn* ofd moke L

%-{9 mnum / i




““'ffsulphur ﬂloxide nve blounjou» Lo_qeu'

imdustrlal prenared onrhon far vnriouq pavpoaas is

;WEV'formod'aiyher fhom aolid-or 3iqmid fuelq. arbi; blaa?s gra

"ﬁaﬁuallv yreparedfrj the~eombuﬂtion Gf;fils af-aicontrollcd:;

a.vf tbs enwbons vary anormovqu

‘TE{ﬁW1th Lhe temporatur& Of;prﬁvar“ti°n54

'ijtamnerabuv9¢'tmhe properb'

A low temparnture

. en rbon black, 6@herbqlg,

'prepared at abgub Towoc.viq qimilar*

*ﬂn phveiaal ﬂnﬂ chamioal

wilow tmmpanabur& cnwbon:black) shnwm in Pjgf*L

ﬁmnks narticlaa*?

"ﬁjlrg‘]hlackq nra sim?lur 1& appecranoa tn nnaunﬁ

f_~coilectﬁd during ntﬁlaqgaw fm& (Wiv: &).Un.pabe and ﬂell

’ twfh&ve mtudied bha aaaorptive proparbiea of-qulphur dioxidelenl

7[two carban hlaoks. Gne 18 the 1aw #emperabure earbon %pheron'

”56»whm<n hna a polar 3urxaoe, due to uhﬁ prpﬁenaﬁ of qurfﬁoe

P -}"_;,Zé_oxléeﬁaw‘ the ather, {’xraphon (f nh,e:mm @ zmtmm m :700%.)

%‘ﬁ

'w“fhns e non*polﬂr &?aﬂhiﬁﬁ~like aurfacﬂ Tha‘iﬁQuherms

1dh0rpt*on of sulphur dio ide are of Lwo
b?“=

;flfﬁjahtminnd or the

ﬂ*ffdl?forenh typas;QCunruinw Lo he Hrnnauer nlnaqsficatlon

'h”fanﬁ ape ﬂhOWﬂ in Fipyﬁn' g ulphur miemlde iq ndnorbed stronply =

.; fhy the polnr 1ow b&mpepature carbon giving a tyneIl iﬁOth&P{m

*;{;jvheraas the nonnpolar carbon has on?y 0 few ﬂcattored

. . ;;ndn0rption qites, 1endin fo a byplaal hype V iﬁotherm._lﬂﬁ:

"'ff,vovv 10w nlnhvr Jﬂoxida vnpovr présgmppﬁw(agffggnq3iﬁfi'-"

?”abmaqpherio,/,;.-




' TbQ %pheran 6-_ lt will th&refara adsorh the abmoapherla;fﬁffﬂfﬁ¥

e ﬁ&ulphur dioyide sbrongly. Gn thia arguement hhe aulphur

5ffxfdioxid6 Qoncantration in the atmosphore, meaauvod daiLy nti?w
'9Tall n H.L.R. tasbina nbﬂfionﬂ’ iB dﬁ@ tO ﬁh“ Oﬁcﬁ““ “n“dﬁorb*df;

as %lnca all anrhuﬂ particlea, inoluding any adqorhad avlphnrfgf

' 1$d1pxide thﬁy carry, are. flltered from the' ajr before bains

"ﬁ;;fpasaed to a hydro&en paroxide aalution74.5txn faat ﬂerd

vg;}(private chmnnigation) fnund that if the air wa g not filterec

‘ﬂ#f}before testing the npparent aulnhur aioxide concantrahlon

-----

'?;?1ncredaed qonQ1derably, qhowing %hab there vas sulphur dloxideff

'ﬁﬁiadqorbed on the smoke particleq whleh uaa deaorbed by the test?f

"Qi:aeiutiona.

“he aﬁqcrpbion of sulphur dioxide by carbon wlll obey

.ﬂ"*~ﬁ[nommal thermadynamicfprinclpleﬂ and bﬁ GKOthImiUs 1-0':the

n:fnmounb ausorbed will denrea:e with rise in tﬁmpprmlure‘ 'Phé

”iéfo‘m,; h. Warran uprﬂny Laborntnries 1saue annual PODOPLS

‘“?ﬁﬁyi;pivinp exﬂct figurgq far tha daily conaentrntions o? nmoke;

{f:*_f?;iand frea qvlphur Glmmide measurad at. over ono hunﬂrad bautin@

EE%fﬂthianq Lhram&hout Bﬂitnin.'_Thﬁ ﬂufhﬂ? PlOﬁL@ﬁ bh“ avor&gé

"]??mummnr and wlntor valvem afrfraa sulphu“ aioxide for 196075







' Hfiéit waq thgupht that wnter would befgdgorbaﬁ qtrongly iﬁ
'“*t;ﬂffp?eferenee to sulphu” ﬁi°XidB:..

H““V3i”fstudied the adqorptian ef wgter vnpour on the_qama oarban,f;:;“

!b

Andereon nnd Emmett hnve

'ﬂults are

*Ej@éplottad relafiva to fhosa af Baeba and Dell (Piy:_? hrcken

une) anci :u; 1=s 1mmed1ately obviouq thai: ph&rm © has ‘* muchf.'_"’f"

\V:ajiFirketv?, Enhalm?a and hﬁganbg have suggagted that qulphur;w

“Twéfnerhain fluorina aampounas ara tho aulpritﬂ: &nd ?306ntly

Iﬁ:fﬁf& é-ben?pYrenep producﬁ-af;ﬁﬁmbuatiﬂn, hﬁ* been found t° bﬂf;f

li’gi;heuqe Vallﬁyp ﬁﬁl?imm in 1%50. Alfhough na acouraba an&lyaas{ji
f?égﬁjare availahle fcr thaqe fapq they waro found to attack vary :

"“fiyoung and vorv Qlﬁ peaple, ana in pnrtiavlar people quifaringfr;

fﬁﬁfrom ras@iratory diﬂenaeﬂ,_ Pasf mor#ﬂm examﬁnntiun of the; -
”"“3:;;?Victims ghowed thnt deatb wag ﬁue to Lha preqnnaa of an "}{fﬁ

*ﬂffﬂirritant mubsbance in uhe lung_Jr:fin'7

'*ﬁiikﬁ.[@ﬁyf,Qij‘"ﬁ”"

—w——v-p—-.—.

.

”':“dioxida, anrbon monoxiﬁa fram autamobila exhnu%t fumeﬂ, nnd _

pawarful narainoﬁen. e | _ _ s
o Parbinulnrly high conaentrationﬁ of atmospherie pollution

ffoccurred duriny the fobn ﬂn Lﬁnﬁan of 1048 and 190& nna in Lha

Laboratory experimantq hava been earried out on both |

ffhumanq anﬂ anlmals using knownj-o constituenta in an. mthbmpﬁ#f
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;'. ‘\‘Vh.‘l.(}h Iﬂﬂkﬁ 13011111:911 H ‘Lz‘ ﬂt’tﬂffﬁz’ouﬁ » Pﬂﬁﬁlﬁ tlnﬁj Gﬂllnﬂﬂ:‘ in? A
"3f tvaated mice mibh a P p.p.m. cancenbration of sulphur dioxide.l
"*’ﬁiwnsa conaentrabion had no apparanb affoet on’ tho. animﬂla

'7 5ff although utth humqns 1 9¢p.m. sulphur d%oxide can causn

'3¥Vfbronano~c¢nstriotion nna o fegling af dtsnomfaru - an effect

‘ffﬁwhioh would not bo immediately &pp&rant vith mlee. In mmog

f?auonpherea mulphur diaxiaa alwnys &ppcava wlbh carbon:?}af*

”°;|ffwarbicles and maistura. Neetnamso hna augpeated ‘that’ gulphuxﬁf

‘ﬁfgidioxida ¢0uld he m&sarbad by aarhon amora partialaa.' Thi« lai

"*_?diﬁcuﬂﬂadﬂnbave.-;”he adqorbed qulphur atoxide woulﬂ noﬁ be
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“ti?;mninly l@qs thnn'%ﬂ in diﬂmeter and in mﬂnv caaog 1esa than}

fﬁf%/lwill,beaoawriaa dcap.inﬁ:'ﬁhﬂ 1ung%» aﬂréor ﬂvﬂﬁ P“”ti°1ﬁ5

in~%hh‘“
,pf: reﬂeh the

he 1nhalea gaq causo somo lmmo.iatn'd*qoomfnrt but ey
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““ﬂgcanoﬂnbratlon would ba 10w.. ﬁurinp aaah pnrlod ox fog there

:was a marked decroaqe in temparwbuve whlch WOmld qqqiat_the
ffadsorptlon of sulphur dioxide by bhe nmoke. Bronchiﬁia'was
finot due meraly to a decreasﬁ in ﬁemgerauur6 aJnoe during aold
§?$nellaﬁwibhau+ the presonce of fog tﬂere was no zncreaae in:

'ﬁjtne nnmbar 0¢ bvonvhitls patienta. Thuq bhe sukphur dioxiﬁe

{?ﬁdéb%ﬁéd’Qﬂftﬁ6~cabbﬁﬁfié;pfdﬁaﬁiyfguﬁﬂiﬁéiﬁhb7ibﬁip&ﬁ;éﬁﬁéﬂ

"yhe lun5g,. fr;w;a,c,

” :{cmnoentrationf




Qnaanﬁration since-it is-not dispersad by wlnd‘,g'

ﬁ;emparaturefinweraio “book plaoe at tha tima Qf the becamber

;fog 171968,

"*Tiﬁ{gof'bao ft.B? and ftretched over moat of Lh@ London area-'ii;

51n?thia caqa the inversion anly raached ﬂ hi_&ft

;'ﬁﬂjf ;rob lnﬁtpd for aix'ﬁaya during which ﬁime bhere e 6. stendﬁ:

:vhigineveaaa 1n nmoko an& sulphur dioxiﬂe cmncentvationab4- :

\*fﬁahown by Wig, 9_ *mhe cancentration Qf %ulphﬁf ﬂlOX1@P ﬂﬁﬁeﬂrﬂ

Tl sgftQ have ponbinued'to rise far about onn day after the smoke

":ffcanaantration began bo daereaqe.ﬁfa paaslbla explﬂnatinn is

”"nfﬁgfﬁthﬂt the point when the ngke began to deereaﬁe markad the

’"??iffbesinning cf tha breakdown of tha tamperature in?erﬂ‘ﬂn—, 3t7

. ””ffthat time the temporature atarted ta riqe and deﬁorbaﬂ romn

.i”&iffaf tha adsorbed eulphnr aiaxlde frum the amake su mainbainln-

'ugf?ithe rise in sulphur dioxide concantratian,‘ Aftar this initialzi

'i* g;ifabage, hawever, tha lnveraion Waq oompletnly QLQperqad anﬂ

7 both tHe smoke snd sulphur dloxide- Goﬂﬂantr“bi““s fﬂll

”?“Lgﬁﬁ;bm&euhargf#f;ﬁggfip:g?iﬁi7;';.awuf;ﬁi”“

The gpuph of tha number of deatha reeurdéa 1n Lcndon;,

[EAES 3durin& thﬁ lQSP fog is alsﬁ QhOWﬂ wlﬁh bhﬁ smoka und qulphu
ﬁt“fﬁ?f}dioxida praphs (Fig, 9} It 18 surprisimg Lhnn tha increua

:I*};;in denths aoinnide% wiﬁh the 1n¢rease 1n ﬁmokﬁ “nd qulph“rv

““5ﬁhffdiaxida.a Thiﬁmauggeats that ﬂaafh wan leﬂﬁt 1nqtnntnnoaua

f‘"fﬂfafter expoqure to f Whiﬁh iﬂ unlikﬂl?‘ mh“ m°3t Prababl

'*%ﬂffxrvasonf;s hhat many peoplefﬁwho h“d bﬁe“ aufferinw from

”;bronchial diandera auch’as &ahhma bnuuad.hy long axpoaure tn




” ﬁ{}§1ow c0neentrations of-pellutantﬁi'finally &ucﬁumbﬂd to Lhe‘

'1f?suddon rapid 1ncreaqe in pOllutiOﬂ‘

-L;fcnmpared:with fhﬁ 1@52 fo& o
'ﬁ”f“metaorolo?ical point of vieW"and the IQ& fog lﬂﬁbed only ona a;
'T&ﬁFﬁday 1aas. Thﬂ atmgspharim concentrat%on of sulphnr dloxide, i
‘:“fﬂfﬁwhioh haq nnt Qhan ea much dnring thﬁ 1ﬂﬁt ton yearu, wns
| k Lffatmilnr in both fcgs but po&ﬁibly bﬁeause °f bhe in°reﬂsinp

"“?fnumber of smokeless rones in London (1ncroduced ainea 1952)
"#&qﬁ;significant that tha umber or death% during thm 1968 fo& wan"
.t{f}}leﬁﬂ than the correspanding number in 19a?.' Th1$ Gﬁn be*-

snanﬁfaxplained by the facﬁ hhab qince bhere is leaa snoke thera

’;i[damape. Kelly haa pointed aut that the docrense 1n daatha

'r?fjto tuka in order t0 cambat tha fQFa"
P '7¢praaence of polluhed air Tha finﬁ Qﬂrtiﬂlﬁﬂ Of “mﬁke enf

‘L' 71n rhe ulhra-violﬂt resion: such radiation Lsinnceaaary for

-?5Becently the fcﬁ 1n London dur¢ng Decﬂmbﬁr 106? Waﬂ

asctfﬁath fugq WOT$ gimilar from a

. r 3

37th¢ amount of qmoke has decraaaed by about 5?/ lt iq

”ﬁ’ﬂwlll als@ be 1&53 ndaorbed sulphur dloxide capﬂblﬂ Qf ¢nusin& ;

: -{durlng the 1962 f°€: m&y m}t be s.}_ue entire.&.y Lo m'w mduct:ion

of smoka, ﬁe auggests thﬁt fpgm expe?xenc &ainod during_the'é\

'“'L19b? fqg people were betber ednoated on whnt oauntar maasvres*
Humnn@ and nntmals may be affeated lndjroebly by the' :
c aquended.matter will reduee radiation from ﬁhe sun, espeeiallyf

nﬁftho nhobolyais of vitamin 9. In urban dlgﬁrietq Which are

‘ﬁnormﬁlly nnder a pall of smcka the number af cases of ricketa







. ‘”jﬂduxlngithunderstoan) may takﬁ part 1R ﬁ "quﬂﬂl 16&3 chgmber”

?Lrioxiue nnd bhen 1n thv preﬂenca nf water t } ulphuric naia»

'whiph hnq an even Lpanb@r norrnsiw? ﬁction‘=-'

It has bean faundga Lhah sulyhuv diaxide in tha gruqencaﬂiﬁi
QF oxidea of nitrogen and hydroearbons, rﬂuuﬂ in nownail; o ,17

pullubeﬁ meoqph&rﬂﬁ, lﬂ ph@tolytignlly a@nvﬂr ﬁu Lo aerosolsQQf

cnntaining aulphurin aajd R Thﬁ aulphur diomidﬁ - nitrogon
@xide o Olefin reaeticn ia fasu eaeunn uQ nanounﬁ for Lhe
hiph sulphata nnﬁ organic umn#en?s ar tha pavtlaulaue found
Ln, for exnmple, Lhe ﬁﬂ(sﬁngﬂlﬂﬁ'hﬁﬂin. ﬂh@ h}ph vete of
: nualn* formati@n @howa that pu@tooﬁﬂﬁuLLQn of. vory small
.amounts 0? qulphur dioxldﬁ oan aupp?y onnugh eoldﬂa nuclui forfﬁ
phgsimnl Oy ghﬁmLmal aondenaation af obh@r mnturlula pveaentf*3ﬂ
ln uha efmoapbern*'? | '_f' ”  : N ' | »»
| beaenbly Comminsgg gnﬁgested that maiqtuve adﬁorbed on.
small particlea of 1ﬂon and mﬂnganesa will di ﬁolva‘ ulphur -
dioxide, whieh w?ll then ba catnlyticnlly o#id&:od to sulphhrio.

? ﬁcid.: He 8180 poirhed sub thnt ‘nitrie Ox*de, whioh hnb n‘halr~ ﬂ

11fe of 100 haura ﬂnd is pregont to 8 oanaentratioﬁ of 1 p.p.m..;

ln tha atma&phnre, (noqsiblg 4ormad by ﬂlentri@ﬁl diqcharge

nroceqqf thns fommin& sulphuwic nntd direatly, ,._f

From tho abeve aiqcuqsian,lt.§s appnrpnt thau Lhe ourbon







3

composibioniare readily*attacked by anlphurmafaaid.;.uand~

carbcnaba hﬂ :f'oz‘cqnvertﬁﬂftoyfhe sulphate nnd Lhe ailicai
pa?hiﬁlas relenned ﬁthuq expééiﬂg freah surfaaﬁ far ntback;}
.,,_Thﬁ 3urra¢e of mnny;nornus stonas 13 onu ed %o flnkc,bv=
ei#har»the action of aulphurie_;cid cr nf fwoqt._ whon J:
Féulphuric acld converta calaium and mafnesium carbonatoe to
I?¥tha aarrespéndin&fﬂulphatas the voluma 1nnreaqeq are zwqpeoaa:

'wheqa valume inoreases, specially

freelstanca hﬂ frost, &uoh'as Portland stone and Bath stone,




77'fj¢auneﬂlt

;“fji{vgarse pora» Lrncﬁure withouﬁ fhe acoompnnyin QP 96n99 Of.

”"- f‘tnc ghemicnl aauion fﬁom alr polluﬁlon ia prenant Lhroughout

Lo +he yearc;“

'5ﬁ'sensitiva to gmcke and aulphur dioxude than are nﬁimula- smokeuu
?”4  elogs bha sﬁomaba thraugh wnioh the planb eclleobs carbon
ff?fidiemide.3 ?he effenh of variaua concentrutions of:qulphurlﬁ

"cf,aold on sevoral ﬁypas af grasses nnd on raul hom haa be@

'5'5:the yield of both tha wrass an& rndinhes decveanG EOﬂﬂilf
 i;fana ths effect af tﬁe aaiﬁ ﬂp@eﬂrﬂd 30 hﬂ cumulativa., ﬁclc
‘ﬁflland aqid ?nsaﬂ net only attﬂck the 1enves nnd folinge but”;

hfff'dautruy or &nhibib the growth of nemeaqary ﬂmm@niﬂprQ@HGiNﬁ

m*faby 9.8 p.p.m.-"whuq planbs whirh are dnrmnnt dnring Wiﬁt?? '

‘wfmatvix and it isgﬁ_e;gresenea af the twn n]dea ofrﬁoraa which

Sﬂnﬁatones havg gaad rnsiatanﬂe Lo front

ha damnge§u

i;ﬁagmage, alfhou&h they“have lowar maehanieal gtrengbu tnan, for_f;

ﬂfafnmple, Hahh stono. Whe raaqon ie th&ﬁ thay hava ouly qij

ﬁ:jfﬂna por@ £Whe aation\of fra%h s only inbermibtant wherea

'flf“he Pffeat of Pollution on Plﬂntﬁvi

whe efrects of variou po?lutantﬂ on plnnbs hns benn

94

qtudied for %Qme time,: mgabham abataa thnt plnnbs nra mcre

";studied at &99&895.“ aa the aomdlty Gf the Wﬂtﬁr an”“&&ed.:

'f??bnc%eria nnd nibriiyiﬁg argnniﬂmﬁ.;-

Researoh in Pnnad&’hus nhﬁwng %hnu lun@pna la injured:

h“'by as 1iﬁtle ns 9.3 @.ﬁ.m. (Y/V) of “ulphnr*ﬂiOX1ﬂﬂ and barley’

'when pollution 13 at a mnyimum ruffer 1eqq from %hc;wz

ei‘:f'ezc.‘cq /, .a ";_:: ..




g é.éﬁét;m:m;é .

‘5The abov' aii'ua ion illusﬁraﬁea ?he hnrm eauqad t]_
aavayal syatﬁmsﬁby{bha'éiract acbion cf air pallut on; iTn a1l
cases onelraat predominﬂtan_» carbou muqh b preaent;hefor&*

 wu1phur ”aqﬁa and aeiﬂa baaomea‘sarioun;élmhe




Qnell 1n the eleotrolyhic covrosieﬁ mechqniqmo;

?1ants &re qtﬁadk603 _7two wavﬂ hy ﬂLP pnlluﬂion.?.ﬁarbonifJ

 ghqimp1y ae% as‘ammechanionl blaﬁk to the Qﬁomnﬁa Qf ﬁhn 1eavel

”V“;;la“a gulphvr ncidm nﬁtnch}the rout\ nna ﬁlanf nutrientﬁ..

It is omviﬂka, :hﬂrafore, that all city 10@&1 authorities?

_.hauld athompt Ln“ra&uga Lhﬁ nmnun“ cf smoke releﬂaea into *h

'ﬁ°3fabm$aphere. '3”5 fp*hsd£namﬁ benafiaiul affaahe 1n Landon~

: {;}?betwaen 193“ anﬂ lgﬁn.i Althaugh a raducbinn of aarbon ﬁn the'

'jﬂéabmnaphere wlll roduce bhe 1ntenslby of fog :and alqn reduae

'T*Qﬁﬁthe pobential earr&er effents for aulphur &asas, the nutput or;

w'”bpiﬁulﬂnuy aloxiaa muat Alsa bé ra&uced ain0$ rree 8U19hu?

5 ;?d1oxide will atill be " dan&er especiaxly durinb &ﬂtemgeratur':

H:?inversion.‘f7_,22";?§,%:{¢f;*' G R
| J\‘  f:whe pollution fram domestic grataa (many of which already% '
fjibupn amokeless fuel) 1n a particular area deereaqes in summar'”)¢
;'l@fand duiing heliday parisd& whﬁrens 5nduatr1al furnaoaq rwn?ﬁi
f.“g?continaomqu ﬁav and niaht nll tha vear raund..'th pozluhion:
“ffoutput from 1ndustvy, eqaeoially POW%W Stﬂﬁl@”ép Wlll be

'{F&raatly‘danreused wh&n tha uqe of huclear pOWEPGd ganerutora

'Aaﬁaanes inte beneral nractise. if “*5'
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E;éf_ln_aeatioz_i_thﬁjrela lon he%ween thraa_ty9@e f;¢5'i

;“r _smﬁn&&ng Evunauers? aasorption |

1 :%ﬁﬁma {Eig :?) was dencribed.~ A aimilar aamyavison nnn
'hffba‘mada af tha

'taauntavaﬁ. & a@lm@?&n adﬁam

‘gﬁhbre is?mcra thav uné aamﬂonaﬁﬁ‘praﬁanb in thﬁ 1iqu3d ?haiﬁ
”iax?hgr“a;m¢xtura mf 1iquiﬁP nv a ﬂﬁlﬂﬂ ﬂj qglvma ln £y al_
Ti;ﬁﬁ;a{jcam umpabn with*'a@h abher fa? thv uvailable 9iﬁ@u;
:'*tna ada@rbanﬁ aurfaue. yNIxturea af Gamﬁlctﬁlyfjiﬁelblﬁ.

'”glJQHlﬂh (& uﬂd“u} aanﬂba thaughh af ns ‘o aaln#ion afﬂﬁwinfi










lf whﬁn aﬁsorbeﬁ on &raphlte?aaas

':if;not Suﬂnd upri&hu, sinaa thore is no nctrucbian hatween the :

wﬁ;ihvdraxyl hraup ﬂﬂ@ the n““””°1“r 3urfﬁﬂe‘ Thﬂ &romati“ -
-wﬁ€ﬁﬂnucleuq Qf the phsnol mqlarule ia atbrﬁ@ﬁﬁd by van gep_uaal
’q55é;far¢aa ﬁa the ennﬁansed ring %thﬂm Qf the Evﬂphite quff
- quithus tha phanﬁl malecula lies flat and agoin a Langmuir-type
{”’ﬁfjxiqotnerm_ig obtninﬁd,(Pi&- 4b)a;;ﬂg}**m”_  o :_:'-»-n;  |
: ﬂnothar 1mportnnt tyne Qf “dﬁopption is th&t gncauntere

i35;ﬂfin thﬁ atudy of lanla aetergants.- Tha lon& hsﬂraphdblﬁ

?Wﬁghygrqgarbgn ghging af daﬁergenb malenulaﬁ, wh;ah hmva no

" atbraabi0n fav wnter, bbnﬂ togathar‘by vnn der laﬂlq abtractioﬁ

;ffiinto g large ag&regate with thb ahar&ad hyaraghllic enda us
;ﬂfﬁfﬁha malaeule pomnting outvarda fonmmngza 1arge Sph@?l?ﬂl:i
2avltxiimicalle with cnarges ﬁpread QVBP its erfﬂcﬂil ln the aaée
:: €;6.3., Gf nﬁgative ﬂurfuaea, pcslblva minellﬁq éb_hhiq typa
“T'f?iéfar& ahtraqtad ao shronﬁly bv th@ surrane thut the qeluue 13?
: Ei;fenbirely remavaﬂ fram dilube aolubionﬂ."whia Lyge qﬁ mlecllar,b

l ;inﬁsnrpbian gives riﬂe te a'high.affinit?‘iﬁothﬁrm (ﬂ iﬁ@th@rﬁlgi

'~;ﬁa¥;wh10n ﬂbarta gt a poqitive vnlua Gn the 