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 CHAPTER ® . _
AIR QONTAMINANTS

Olassifiesiton & Alr Coolamicents; Slasy of Alrhorns Partiales] Air Poliutica by
" molke, Ash wod Cindes; Smalka- Mnhmzmdul?ollutbn Dan'lrnl; Odor
Ruiases; Maximum Allowshla ©
Oontatinants; Flammabls Casas And Ytpon; Oonhuﬂhlc Dunk'
Atmonplenic Fallen} dirharra Bastedn

RE varmal aonstituents of the earth’s & ATe exygen, Ditro.
gan, earbon rllux:de water vnser smaﬁb:e negligible amounts
other inert gases, J' bta tram of azome, and smoall quanti-
tinss of miommpiq and sui arueno}nu aolid maiter, somsticaes callad
t almospkeris smpurities. From the viewpoinl of the sir condi-
::mlux enginzer, all ctlier nirborne substagoes may be termed conloninants,
This ferra ia M:gllud prelersbly, however, to undesivable or chanse ima
it e, i, S SRy 0 B
Amounts o or gam uecte for e o .
germicide] vapors o7 miste (serosols) lor huctmmnml;m;gas b
shances for odor eontral; or a gnbstitite for ane of the normal
for example, when Bellum is-used to replace nitrogen in sbmosp
ccompreased air workem or divems.
Catfol of the chemisal quality of air ia one of the fuuations of somplete
alr canditionkeg, and soms kmowledge of the ecmpesition, concantratih
and e of aly contamingnts ander varlous wnummm is therslors

easen
At ootamingats wriss {rom the normal prooeaseg of wear, erasioz,
Sion,. thamal tiaa, :

m » ews;:-cpmr nvn?:m iom di:intagm an eartbquake.

bn.ns tiati
‘inre, and tha bmd:cmtqu of lnoiugm:] pmom ’m'm“ xssl-

fed at variouz {imes 28 and inorganio, viaib[e or inﬁslble micra-
seopio or me;oecan(c uul ous. toxie or harmless, beneficial

it bassd{ shiefly upon .the
otigin tor method of fomauun of air enntsmiumta

CLASSIFICATION OF AR CONTAMANTS
Duxu, Fumes, a.nd Bmokes are solid particulete sir confaminanta,

solid pn-udu ud icic tha akr. taral fi ) Suoh )
voiiatls rptIon ar MtihgiAbe. :g fnﬁ}ium"ﬁ"w’"’ [t ﬂ::.
grinding, g, dnmligi dsmolition, wdlin;, haveytox, erses| E:

eweeging, Sexse of woen produes dusk from ngarnmn, lu
diaphae materials that lr nlnn.d pulverized, G
it ieiasn hoy are mmaller AP uli‘mm.“g:l: .;:.’}‘ iy d

7o,
gk s rock, vre, maul m uhu;\:du four, wod. aobis
animal, moh'u-'-:ol hilr,siiir batherg, Jeathur, % PelaRi or
Flhu 3 I
sl SRS Pt el ek b oo cope
tie In ajr bevatise ulbu:t “hl;r Tepciive tature, af B;velgq divided matees
2 slio 2a " mh $hon, dmmmra: ndlhu&lﬂne;r beex;:niﬂ
L r So‘m pastioles predominatyly w
1unmu 8, F hlmuhhl kdum'pnuun san
lill therehy umw nmmmn e
Snnbam the eztrems}nmdl solid partlcus p ‘.. & byl ol 4 buzki
18T

(U St ewman e 6 e e e e i e an
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. g, hid, It

vt A Ry e g b Ay od o by o e g
guials be [ mmn nly nm earhon M!c ’lﬁ:‘ﬁiast s,
M{:m:u ars mueh [ thu 1 miarass E o¥hn n ﬂn af 0.2 to 03 mi-

Mists and Fogs am Hquid pﬂrﬂuﬂaﬁummhminmh
jﬂlaw mm!nlrhom dropleds of mﬁrhh nrdlnl.ﬁb Bquﬂd nk

Ad premins, aemed b atomisly aying,
"u“.‘ﬂ.;. n-bdng, nnl ainal mJn. -lmrolytia cv:rol- " l";ﬂm 5
n "i‘::&l' armm "‘ﬁ L dnpl-tp

) u.ﬁmu el X
% e llalted by somee nlndﬂ:ahm to aitbdena dmﬂm ormad by sondsces-

. & (Z
an? ke \-‘:».z.un- Loy h; i Hmamauzl:f 1s of
Sty o praduce xion ul hﬁ'ﬁ { 4 bk, nipd oo Y oy
a
S R Rl b s Tl vl i Tl i
: ]

satuxated with lb:alqmd. 'i‘un L in hy‘:g':!:ud- Avo LIIOro-
- scaple sad o d d - she iransd stals

v;pm snd Gases are nw-p-rtmuls?a air cotaminats,
V-m wre the Mm phasse of mwv‘ oty thut are ulihrbl:g‘uid or agfid int:hur
:ﬁdo, wervury) (n&u satnphor. spor ey be chncedto tlu Iu!idb:anqdd
& e.y ::70 remoTed hnu ﬂu air by oea\i.panuﬂun rlih Loms

diﬂ;nﬁy ‘:-B 1 Msh Space ax
urml flulde tand to mlanm Som
n.:' ::.'llhmﬁv ut m:inm 4 n? wid Tho followy Nb

. quull .cubnnsl: anrbnnm d
v pu:. nmnnm nﬂﬂ-“|a .1‘3;" h’m 'Sffﬁl.m or hmnﬁ!a by l.hn
The prwad ulunﬂu&lm Is not suitable for the airbarne lving or
gxniun,vhachrmglmshafmw the mubmip vinmubntbehrgmt
+ pollen , 00 cozidering the rmalleat nsect lifs. mngo
* sbout .ztaamellndn,Mguammfmuommnm p
froaea § to 18] misrona.

BIZES OF ATRBORNE PAK[‘IELES

i Mluo tabulation of the of alfborne solids and
s Aresged Sovorine b Bike o0 the oo Thers are 25,400

1nierond ln 1inch o
+ _ Pariicles er than' 10 mmnm ‘uniikely to msmdnded in
* gir ourrenta o mo-:lmhmmhhututmouthym t speeds
dv:mxdut upon the shaps, sise sud specific gravily of t.b-partjula, wind
ity, orlantalion of the cnllecting surface, and topography. These
pacticles ars of major dntecent to the o -;meerin tha solution of qui-
mue problems, but it i weally the amsller pariicles, or thiee balow 10
tmictons, t@a@malninthnnulmgummhhbeofhyﬁumou well as

© . "sconpmie siguificance,

Indusirial dust purtlcler sre predomitsptly’ of fbo order of 1 micron
fizg,- Tremeadous nombers ars ilso present in the submicivscopic
moge bﬂow 0.5 micron, but thme bdow 0.1 mmron are not helnn:d at:

L]
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poskibly -due-tn thelr exceedingly

pariaon with the bu}mu ly onu matter,” In fact
mmm may bavome the parmanent Fic impuritics that
portuaity of set heeaua af 5 pantkioual mation

mmma the molwu]ar eotivity of sneee
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survey* of stmespberic pnlfuhcm h 1% Amerimn cities v.onduched
fmm 1031 to 1933 indlcatad the avmgu #ite of cutdoor dust particite
to be 0.5 rhicxon, ok wﬂcetad y the Owens Job dust etmotar and myasmred
uoder the msemsovpa Loability of the le fald morw:upe to caveal
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160 ) CHAPTER 8 . 1951 Guidy

fartiles in the 0.1 micron vioklty may bave infiueased the determinstion

of ayerage particls aize. - -
. The lowsr imij of rﬁ!ala zirp visible ta the nakad sye eanot butatqi
dofinitely, It depends not caly upan tha individual eya, kat also upan the
sbape and color ok‘ uze J:nrtmh, Intensity and quality o un lipiht. aod na-
ture of the hucker, npponun.lty for oontrast. condi-
ooz & ptmele af mmm reeogtnmd whila under lexs
favorable ecadltigny it may be i.n:p a partivle smaller

. gm 60 mierons, The lower limit of visibmty pnbnh]y ranges fram. 10 o

microns.

Dq,atapn Andzmmﬂnrmruﬁmmfmmﬁydmﬁed%-

wrence to the aige of soresns usei for separafion, Fattloles Above

\mlemnlmsa!d to be the soreem sizes Abd thosa balow, tha pb-rereen or

- :microscopicsizes,  Approwimate or theorétical riges of parbicles mn‘aspond-

i.ng ’suthlmsh saale of tho 7.8, Btandardswvu Sarles are given fn Takle 3.
le wamination of soreened dust indientaw that the wverage

dlameﬁa' a amy]a of ircegular purﬁules mny be mbstanm.hy Iarger.

" Tusrx 1. BRLLTION oF Bcuxan Musk 70, PARTVCLE Buos
U, 8. Ftandard Bleve Mesh,..[| 400] 225} 200 Kkeo) 3Q | & 35 18
' Nominal Bieve Cpenisg in )
VT O N

3| oa |- | AN 2B 250 | 500 | 100

thmthaopmﬂmo!bhcmmtbnu which {t has iﬂhhn fdla
shapes deviute considerably :om %:e spherioal IP rm ' pmeﬂ%
dimangion of many such partisles will cormsapond with

rwdm
misalble distance bejween the wires of gorameralal umumndetois E .

Standard Bpecifications. Soreening dm ook give eharp separstion into
alse gzoups, and accordingly, sweh a- daamﬂutlgin Is wia mg mher than

§

AIR POLLUTION-BY snéxx. ASH AND CINDERS .

. 'Total alrborne solids a8 sool
. foll t:)?s tons (lquars ) (lfnunth) Sueh dnu publhb::?grﬁe nﬁnm -

ﬂm gix uundl erngmnr Hul lnfzrmahm muy. indiaatc ﬂm eEwhvo-
esy’ of Bmoks- lbstunent or Tusl unmbu;tmn eontral methoda in bls local-
ity,bus Itdoesactpmvidsa Buitadle i dﬂoff.henmpended dust.that aix
deanera n a vantjlatin) term Are axpes captureds ¢+ ¢ Cravi-
tretrio ox waighi datn stypagwenin'rnblazmprdmble In
actne cases sirborne particls sounts mybenwma.ry,u for pollen, bao-
. teris, sporea, and insoluble duwly oausing iilnesy or jung diuue
‘Dust concentntionn by walght oannot be: sovverted to ennaen
om particle uounb becsun of the variability of mize, shapn
d spesifia gmvlty, the ipherent eharscteristice dun eounhng ahd
welg procedures, Oans of dust per cubiic mater of sir may
mpresant dust counta from 1 oni ta 100 on putidu cubin foob
(fightBold micraegopn” kclmic) apcording to the mse
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wample. -Laformation of this byps for a specified applica-
5&“?’.“;3 medphy smultaneous sswpling for both soudting and
woighing and oo orrelully at the tune all fuboq that might et the

reproducibility o?ntgn sount-welght ratio. ‘

Smoks Abatement aud Alr Pollution Control

uoqesful abstemant of atmospheric pollution eaused by smoka rogulres
o5 b,,:l;d eliforts ul", ths wm‘bnnhg; eoginear, indusirisl axecytive,

;’-’:ﬁ n“. wﬁ: T" puanulnng

Many rstht ordinences hm!t tho wumbes of minutes in an{ one hour'
tlmt.mnke of upeuiﬁed d ty (debsrmined by cnmpaﬂsonwi B Rhgel-
mann Chart whi in Ghapter 40) may be

" There is 20w eanslsiemble Interust and activity in ihis uontu! of sl pol-

Iutien fuators in addition ta ameke. Difioujty in the satahiphment of
azoeptabie oritarin fo7 vertain corrogive and initant gases, such ss fluorides
pod the oxdes of sulphur and pitrogen dimhuged with the nses of gom-
bustign, sad the frequantly complioated & md
apsount have delayed the dralting anfumanant of
Ingisiative measures, Hocent & reports of an mumued. incidance of dz
ok pa poeusonls and I.u;f aaneer, in ateas bigh in sertain air contahi-
n;nu, ire furﬂ:q' eritioal luvestipation. before aceoptance. The ratues
& will mxdoubbeclly be lower than the M A0, (Maxioiim
Auownhla nowxteation) limity for we in industry, becauss theexposurs
I8 pontinnoua sompared with the 8-hour day, 5 or 6-day week upon which
M.A.C. values mre besed, and becauge the exposed population cunta.ma

" individuals with grester variation in uge and health status,

In fopzy weatber, or with an fneereion of almospheriv nondition.e,weumu-
Intlon of ;saeou.u Lﬂ.m.lmnts may cause imtation of eyes, nosa,
tespiratory pasasges, apd pomibly ‘cause.aven-more sericus gioal
eﬂeots. Tsha Mauge Vdiuy tog dizaater (Belgtum 1430 L;.\:dp the Donor:.

eansylvanis 1048) ars classic examples in the of gasecina
alr pnnution‘ n bbth mstmae itis heliwsd that lrrltmt pgases, ‘princia

ﬁh
gificar, eity planning conunission and the community st
fﬁ.,f”;” lwdﬂz rifiestion of lnguaky and mﬂz.-‘on.d.s}'.fmhol&mt Ix‘: dt‘.yf :;t:e of
s.nd fornages, an ion rial riols aTe
domm uﬂ E eﬁaﬂh\va Nd m aoiuﬂm af this problam. Yn the
uu-qn dnﬂs whare nuissnos fros muoks,-fy-sah-and cindars ia more secious,
abtain some reliel by the m al' dhtnet haﬁng. Sﬂu Chap-
bem Is 4 nnd 15 fer turtber disousdon on fuel burnlcg ta )
. -.‘ . 'ruu 2, Duwr Conosxssaxiow Hiwons
. Guu 31 1090 H&:n& m
| seiad R e
-Drdinazy fartories wr protiroomn, . o 3'.; :::g gg :-lg'a B
il 4-41) ‘181
M Lapiate T T s 000~ | 30, 090-s0m,000

G
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162 . CHAPTER 3 . 1981 Gmdg i !
Indugtrial ulstfog diuring periods of :
e Y i ol e gt g g S |

mw persona, and to the desth of unmv:#:o ware upemlxy meapﬂhle

Abmﬂon of Salar Radiation ot

° Absorption of sclar ultraviolst Light by mmoke and soot iy ised uy
A bealth lem in many Industrial citjies. Messaramenis o radia.
tion in Baltimore® by actinis mathads damonstrated that ultcaviolot f.
intensity in the country was 50 parcant grester than in the cily. Int
York City' sloasas uﬂfﬂ =5 50 pegeant in vi:xble ]ixhi was found byphoto-
elaptric moessyram

cmox nmsincn

A problem company ke abstement Is the contred of odor
nulsercs i the ndahho:hwdol fndusteial planw dlscharging noxiona or
offenaive sir conlaminants. Community planning and soning will avoid
‘rruch of the diffioulty ins the fibure, bt oranwhile many industiial eitlea
o mnﬂbmmbivcmmﬁymﬂmzm&uﬁlm ol'm o!anm:f
doviges, alteration of manufacturng prooesses, or
fandva operation in residantinf or commercial

mmofuuwmodnrnmuuapuwymummmmor“

the extremal ¥ minele quactities of Bt fr ble of ofepd
ins through s wide ares. New industrial nhanuoah with sirange or ume
fnitiar odors tend 1o receive Ioore sttention from ths than
the cunlomary odars gensrated by wall knawn proam raw materialy,
Mathods of odor control surrently i tse fnolude charcoe] ndmlp\‘-inn,
sarabbing towers and air wadhess, nhlorlna.hoa, sondensation,
passage of the odorous alr through cambustion shambers dupemon
through s fallmk,udbnatouﬂ, subatitution of lees offengive'materisly
whensver possible. H % W 0

Coateel of air quality within buflldings veniifated for umsn ecoupaucy |
disoyesed in ter §. Tobagea- mmoke ors,eodkingodmmd

Is

body odors xre alr eontaminants of the ouisanes & eotnonand
A deaivive poaition in the standards of ‘air qus tyiw mdm-aamf
However, the enpgineor will ud, st timu. that -qduu bﬂpuun outaide
buddiny business

: cnpwty aqulpnmtbu mumpmr{daiurshxggqtnmyuirmppu Irstale

. qmasmm, AIR CONTAMINANTY |
.. Many industrial are sourees of comtaminanta, Thelr coutrol

wherehy sush

finely divided matter tsdhpamdmdtrsupcrtedfmnlheaoumm

remote locations whern i¢ may cause propesty damags, nuisance, fire, ex-
Plaslon, disesas and sven death.

Tablas 3, 4 and 5 give the marimun ailowab le eonceritration values for
~many industrisl mir contaminants as sdaptad by the Secbicnal Oammikies
« 237 o Aliowable Conoentrationg of Toxlo Dugte and Gases of the Amw-

| tonn, Btanderds Aswociation, and ax reparted by the Committes ot Threshald |

and -

r‘

a




+ Home safety sopgineers regard ovar-veniilation. of ap cpemation.

"“1’1 5...‘.-‘

18

" Limite and secepted A.q;.a_rigan, Gonferencs of Govgrmmapiol Indus-

trial Higienials ot 1ia M ‘meeting.

k e smpliasived that thess Limita in tlm great majority af in- .
\ It mu::‘ wﬂvﬂ“‘d mozimaen working levele sluce thay are eskimates, .

S ad In many cases uan incomplats envirommental ‘and medioal studies.
based o ere, Y emeemint between the A4 Btandard Z87 and 4 C.01H.
valuss rnlmbillﬁy of the A&4 Standard iy knorensod, The values ars not
faced, l’mt are Jubjeat o revison, upward or downward, with the develop-
rent of new informaticn. ‘Thore 1 by No means omnplm sreement
these vajuea amoaR reepcnaihle industrial hygienista.
In applying thesa guide limits, tha lollawing fmnmﬂbe considemd

1. 'Ih;d:nﬁunafnpunn 128 br s day for 5 or 6 duyy » week,

2, The wmnu are Judtansivy of fhe.ononntrebion 12 +ha breathink sons
of $ha axpored peraca
ol Tk el seged thg ,“m""";f:gg“ b i umpt
that if xmr&:_h etrusdored eafe for &-howr sxpomure, that 800 pres go, waa m
will be DO bl

4. 'S{vwhhnm with lhnlhrM.A.O. nhmu‘u.yhe qn]ﬁc d.lﬂfmt uka Ph]':
hhﬂ“ o md apon » l.hoenloﬂ- h-;%. tnsh 2 sddn ‘of u{ggy bnlm
E:rml d ba ! 8 ¥alus CEpTesonta
an ;ﬁmmbb!nntlun of the nnan&rahon lhluh may be amdaﬁed with ssrsre
.l‘ld

n{u- arv upper Hplts; it is duh‘hh o npunh 'nn below the terats
pmk mgll:t-mh n?sldyu ' asﬂxuéu ur mbﬂa,hnn um?tﬂyt inms

fn Table 3 (]dunm 1 hists the 494 Bestlonal Commitien 237 M.A.C.
volues;, ofuan. 2, those of the A.C.ZJH. Commitiee on Thresbod
Iimits, Column § gives the yalua in Epar aubi meter O cunces per
1000 eu ££ for the uomnon?mg L6, Imits; Ccluma 4-ghows the
fuid ou.nwofeham! , if it is & Lguid at 20 G(BSB'E whinh, faqmﬂ.ly
dispersad in 1000 eu ft, would give the correspomdin

Ia Table, l, Calumns { aod 3'are nq:echvoly umM.A_O v:lun from

the A5 antl A.GGI_H, Committens,
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X mb‘ie?‘[éﬁ?ol eﬂn’h:hmrn;.pef jnsh'on sabis.faet of &if ). Yo will b

' Tabde 8 that neazly all of the sbstances Usted Bayelower axplosive
Limits abovs 1.0 percent, while thie mazimeum ollouabls conzentrations for
gusen and yapera 'in Table 3 st below 1000 ppm-or O.1 percent in most
canes. Thersfors, cantrol of taxko o mg::rloua vapord to layels balow their
poaximurs allewable eonoentrations for

effestive mentiiation than for the preventiom of & fire

' COMBUSTIBLE DUSTS . .
‘ dust expiosion ia essentially & sudden pressure rise camsed by the very
:&d bmﬁ:-‘f?g of aitbore dust. The mmmy osion often tmiginates
(o & small amount of dust lu suspansien exp to & soures of tion,
sng the pressure asd vibraticn b ortntes may be suffisieny to.divodge
Iarge seouroulations of dust ¢u horicontal Jedges ar surfaces of the bullding,
and wmeant, thereby creating & seoondery explosion of grest force.
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through ventdatiog or Ogn-pm:ﬁc coerying dusky, i s manper that willi.
provest peeumulation of highly Hammable dust a6 points wherw it could:
ipnite inslde the eqiipzaent; and {2) 10 ng'design procesy vinislaiion 'ss to
the escaps of dust which awiiln an horixontal surfaces wnd!
a potential mouxoes of :
tivm.  (Bea Chapter 46}, ..
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nlze aud temperaturs of £he ignition ;o\uw-hnd‘d?eu otdits!:m ef‘(gg:
dust eloud.  fuvestipabions oo ¥he locthility of dusta require determings
tivn of the maximum developed dunng explosion of a known i’
R e S T T

requently. expe y in s
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Minioum  eaplosivé’ eoncentmations of -airborps dusts aleeady tisted
+ tunge from 0.01 to 0.5:08 par eubiy foot, or 10 to 500 gratns per cubio meter’
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of air, | Maximum preseures hayo been reported ws high aa 500

a!tbaugh they m more l:fny o be of the order of 50 psi, Investiga-
Ex& famirnbls sharecteristios of dusts are currently made st 0.1
=ad 0.5 o: per aubic fook, >0 i

ATMOSPHERIC POI.LEN

P:opmiu of pollen: grains discharged by weeds, grassss and trees and,
mpamib e Tox fevier, are of special interest to éea!;nm of nir clmning'
hﬁm bsuzden in Chaptaz 7, and Air Clmtng, C! '
} e grains and Inﬁnu tnmpu:ud by the alr ohie
: beWmlend&Omum but some have beett mieasured as small
-sﬁmumnl,mdokhnovermﬁmh in diapaeter. Ragwoed pollea.
E’mm are fairly uniform in slze within f.he range of 18 to 2% micruns.
oller grainx o8t bo remaved from'the sir more readily thay the particles
of dust prevelant i3 outdoor air o produced by dusky mca the
Intter prediominata in the mauge of 0:1 sudm mmin 5
Mot m.im Are quite I:nrn!eopm Ay thumfm VATY inwe.lghb th.h the:
humid Nuatrations and data on [ndividual pollex prains see svailable .
in she jopl Jiteratyrs B, 1.2 Gaoswplucal dlstnbutlon of plutr
lenown 10 produce hay'fever ia alsa hr:eun;l:d.“-
The quaptity nfpoﬂénsnmfni alr iz generally estimated expmmg
an sdhesivesoatad tad gliss plata cutdacrs for 24 hr, and hhmenzung aalis
bmed arena under the misrossope. Methods are available for determin!
ing the number of gralas in & metmped volume of ain®e T 8 byt habr*
gn- seouragy has nohc&umd them to ra&l'ue ﬂmmods!mphmuu
mn(hndmd for moat pollen counts, uavnrymme-
0}. bt the daily pc].le.n oounts rugmd i local newspspem during th
i 8 ouxb nigminafaundonljsq;
em ar. 24.hr gravity

'+ Hy fover sufferars insy totloz the Arst symptoms whan the pollen count-
is 10 to 25, énid in so ylouht.xesbhnmuim ﬁgureafo; e seagonal
oeak masy approach m%

Vb e s

foi's 34-hr period, depending upan ﬁ:s umpllnzv. E
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and reportlog mﬂwds of the Iaboratory. -n-mum of gravity counts ) ’

by specia]l formulss. to s volunistrle hasias, urt he nimber of

ETeing ,
eubic de or per cubia foot of air, is unreliabls becauss of ths umylmpg
factors. When such

madif infopmation in lmpdrhnt. it 19, best
obtained directly by a volumetrioinstrnnent. Thanumber of pellsn graing’
per suble yard of alr avidenily varios from 3 1o 20 times the number found
w1 sq om of a 34-hr grevity slide, dependiog oo gmin dlameber, ehape,
specific gravity, wind velocity, humidity and physicel placement of the
aoueouag nlatg, hlw,

AIBBORRE BACTERIA

L1
z AgADIEMN MAY VEIY 1t moo oubie foot of air, laflu.
enced somewhat by the method of tasting™ Enymnthnhedtof-ha
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of rogme, pablis m' bulldiags, highly: effective msthods are
av;ﬁsb!e(mﬂh;pm 3y, and Mumdedmmdo muddy to mastat

- thn workers in this Aeld In sccwmulating the yeoedsary’ miasy of evidence
tlnt will dwidu the praatical wulua: of air sarlizstion for she amtrol of
digeana, is npwr well ectablished thnt eltraviclet radia-

tion. tiua 1a fealhls for the prot or preser ol pham ticals, con- -
meties, and food produdts, .. -
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