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[/ Following is tie tr.nslation of an article by 1. F.
Soyarchui, institvute f'or incustrial .dyglene and uccupa-
tional ovigeases, i, JSJit, publisnhed in tue Hussian-
lanpuape »eriodical rarmuxolosive i Toksikolopgiva (Pnar-
macology and Toxicology) <26(3), 1965, pages 377-38l. It
vas submitted on 286 reb 1962. /

In connectinn with tne wide discenination of new tyoses of mineral
fertilizers, especially complex nitro en Tertilizers, special signife-
icance s being acguircd by a study ol tacir toxicity, since a cone
slderable contingent of people come in contact wita them: in producs
tion, transportation, storags, agriculture, etc. The srocess of
production of complex rertilizers consists ol the acid decomposition
ol phosyghorites Ior the conversion of _Lnospacvus Ifrom a bound state
into & form whlch is assimilable by soil. “ne resulting vroduct,

Just as all the other forms of mineral fertilizers, is & nignly hygro-
scople substance - a nitrogen-pnosgnorus-potassium fertilizer - and
when applied to the soil is dissolved casilye.

buring the procuss of tecnnological procuction of complex fert-
illzers taere 1s considersable contaminabion of tne wir in tae industrial
sremises vy nlignly dispersed aerosols of rew umeteriel und I'inisned
sroduct walca contain fluorides and nave an unfavorabdle influence on
tne neelth o. the workers. '

for & toxicolojical study ol complex fertilizers and deteriination
of muximunm permaissable concentrations of asrosols ol nitropnosX Z~fert-
ilizers containing w, 2, i/ it vas neceasary to study the chronic
action ol tals suostance on animals uncer conditions of aynamic inha=-
lution poisoning.

sictnoas walen were usced earlier Ior creetion of concentrations of
solid acroscis under conditions ol dynsnic polsoning 25 animals wore
oagcd on tne use of roducts wita weuk Ay roscosic pro.erties and which
dispersed casily. «ttenpts to use availlsble methods for creating per=-
sistent concontrations of wercsols of nitropshosk in caampers were
unsuccessfule.

ine purgsose of our investlgations was tne develogsment of « method
for tace creation ol persistent lavels »f concenirations o2 aerosols
in poigon cuaambers for hipgaly hy roscupic substances, whica is woat
complex nltro_en fertilizers aroe.
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A8 the source of supply of air into the chamber we used a centyif=-
ugal high-pressure ventilator, wnica was capable of the simultaneous
supply of d==6 six-nundred or 20~-25 one-nundred liter poison aikiIo3rs
and which hud doubtless advantujos over the widely usod Gubxin nlowers.
amon;; tho deficiencies of the stated ventllator it is necessary t¢
inelude tae noise crouted by it during operation. 1n order Lc elilml=-
nate it it wus neocessary to apply hermetic sealing or to mcve tha
ventllator into a ssparate acoomcdation.

For dispersion of the subst.nce we selected the vibration saruyer
of the Yu. G. Shirokov system (1960), wanicii creates persistent consane-
trations of aerosols of weakly hygrescoplic substances. howaver, in
operations a number of deflciencies were noted wnich influernced its
vork.

| — l. During operation of the sprayer,
vﬁfn;ﬁi as & result of collision of tue support

olates of thne hocpper with tne support-
ing frame und of tae core with tae
body of the induction c¢oll & nociss is
created which reachss a comsiderable
magnitude during the simuitaneous
cperation of several spr..yers.
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2., The difficulty of constant mainte-
nance of the same parancters ol vibra=-
tion of the bunker of the sprayer as

a result of amortization of the vibra-
v.dg plates of the body requires zon-
stant control of the operation of the
device, since 1n the opposite cuse a
considerable fluctuatlon is noted in
the levels of concentrations in tae
chambers.

For the purvose of wlininating

"Pigure 1. &oxternal view of these dificlancies the spgrayer w.s
the modified vibration modified {#Figure l). As & result of
sprayer of the Yu. G. Shirok- replacement ot ths vibrating pilates
ov system, by ruboer packing with an increuse of

mass of tine body of tne inductlon
coll tne sprayer vegan to operate completely Irec of nolse and with
constant higaer parameters of vibration of the body, which inade 1t
possible to create persistent levels of concentration of aerosols.
Besides thls the increase in the parameters of vioration of tae bpooy
of the sprayer causes the vibration of the rubher hoses whlich ars
feeding the aerosol into tne cha..ber and tnus prevents thelr clog;lng.

2.




-

Towe e e g o smeame a2 RRPLISA

L]
0 "
4 5 ; %
g (s 1
4‘3?533 ]
' ﬁ\ iy
H .

Fipure 2. Liagran of tne dynanlc innalation poisconing of laboratory
wnimals with nyoroscopic aerosols.

l. Centrilupsal nijh-pressure ventilator; 2. Silica gel; 3. Heatiug
elenasnt; 4., hneocnwtor; b. Sprayer; 6. Cnamber; 7. oxnaust aose.

for mmint&ining nygroscopic aerosols in a ury and casily volatile
state we used the following system for drying the alr (rigure 2.).

«ir belnz r:d inte fthe sprayer was preliminarily dried in coarse-~
Srained silica el with little resistance and taer fed intc an electro-
heating slement wasre Lt was completely dried an. .eated up to a ten-
seraturs of 60--70%, The dry and ..estec &ir enters tae syrayer (and

tne aygroscopic aerospl s constantly maintained in a dry and volatile
state) and Irom acre a% a temperaturs or 20~—25° is fed into the poison
cnamber.e The temgerature of tne air cntering tae chambor of tne sprayer
can ove casnged depending on the aygroscoyic state of the substance,
temperature of the outside alr, etc.

Finally we modifled ths Pravdin poison caamber, the design of
wnich nas signiricsnt dsficiencies: 1) the impossibility of a 4if-
ferentieted study of tie inhalation action of asrosols on the organism
of animals, since tne latter are simultaneously subjected to a
cutanecus eflect; 2) non-uniformity of concentrations of aerosols

"received oy tne animals as a rosult of tuoir crowding together in
the chamber and sorpgtion of substance by taeir woole.

Taple 1

Levels of concentrations of aerosols ol n;trgphosk in tne cnamber
during dynaaic Lahelation polsonin,; (in m/mY)
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Ke{: (a) Cocentrarions of 4erosols ol nitro.nosk in samples;
(b) Tost; {(c) in 30 minuves; (d) in 1, 2, &, 4, and 5 hours.
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Figure 3, Chauber for the dynamic ina.lation poisoning of aniuals.
(a) = external view of the chamber; () arrangement of tne caamber.
1l - chaiber; 2 = bootn for animals; 3 - cross scction ol booth.
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The types of poison chanbers with separate bootns walch were
used also have deficiencies: &) the bootns are r'ound on difierent
levels of thne polson chamber, whero the concentrations of toxic sub=-
stances are different; b) as a result of irrationael construction of
bootihs the animals are found in tnem In & constrained position and
it is impossible to control their benavior durlng tne process of
poisoning. «all the known types of polson chambers have a hexanedral
form, which also ninders the creation of persistent levels of con-
centrations of aerosols in them as a result of the formation of
oddies of air currents.

Our proposed construction (I. F. Boyarchnuk and V. 4. Lutov, 1961)
of a 100=litor poison chamber for tae dynanic inhzlation poisoning
of animals with toxic substances (Fig. 3) is a hollow cylinder of
a conical form with a bottom and hoou. Height of the cylinder is
500 mm and the diameter is 500 rmm. On the outside along the idcle
line of the chamber there are 15 booths for the individual nousing
of animals. Tnhne booths have the form of a pencil box with top and
bottom sliding covers made [rom organic glass for tne nousing of
animals , control of their behavior, and convenlence ol removal.

On the inside of the chamber the booth ends in a removable funuel
made from metallic grating for the snout of the animal. 1n the
booth & rod with a plate ensures that tne snout of thne animal is
found in the grating, i.e., insids the champoer. The dimensions of
the booths depend on the type of animal being poiscnode din the
case of inoculating white mice the dimensions of tne booth should
be: lengtn 150 mm, width 60 mm, and height 60 mm. ror convenisence
of work the chamb.r 1is .iounted so it rotates on its axis.

The method developed by us Tor tae dynamic inhalatlon polsoning
of animals with ayzroscopic dusts made it possible in polson chnanbers
of tne new construction to create persistent _evels of concentrations
of aerosols of nitrophosk for *-e dynamic polsoning of animals. 7Thne
results of tna tests are given in Table 1.

Resulting datea saow tnat with tne aelp of the proysosed method
of dyananmic Innalation poisoning it is possiole to croute persistent
levels of concentrations ol aerosols ol nignly aygroscopic suostances
in the poison cnambers. Thae proposed aesipn cof & chaiaber promotes
tne waintenance of concentrations of substances during tne process
of poisoning.

Control of tnoe levels of concentrautions ol aerosols was 4done cy
means or FpP=-15 filters according to t.c ethod advanced by tho insvi-
tute of Vork Hy;lene and Occupational Discuises, sw uviorne. dowever,

a check showed tnet the concentrations ol aerosols, obtuined by :..cans
of taking of samplos tarough glass intake tutes, dillered considerably
from the concentrations which were obtained by the direct taking of
sanples in tnhe chamber as a result of settlin, of aerosols on the
glass tube, rubber hose, dust holder, etc. (Table Z).
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4§ con be seen Irom Tavle 2, 26~-505 of the aerosols settles in
tne intalts tuoscs and nosose .1na connection wita tnis we progosed tne
intualie of sasiles directly rrom tac zone in th~ cnamber where the
aniiel s oroetning wita tae ncly ol & dust aolder mounted in the

»

e

wall U@ tae c.oamber. As invesblgations snowed, under these conditions
of taging samples of air tae concentrations corresgonded to taose

A
inside vae cnarmnoer.
Conclusions

l. =axisting nethods of innalation golsoning of wnimals do not
Sormit the crewtion of uniform concentrations of aerosols ol nighl
hygroscopic substances.

2. For thne creation ol tue reculrcd levels of concentrations
of nyzroscopic aerosols in polson caambers a metnod of inoculation
is proposed walch includes a system Ior thae drying and neating of
alr being red into tne cnamber.

3. Tno wodilied sprayer of tne Yu. G. Snirokov system Lmproves
tho spraylng of nysroscopic aorosols ana mawxes it possible to create
uniform concentrations of aerosols in tias cnsmber.

4, Tor thne innalation poisonin; of animals a cnamoer with Iin-
dividual bootns is proposed. This excludes tne cutancous actlion of
tae aerosols &ana onsures unirorm levels of concentrations cI aerosols.
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