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cosec csc csch csch arc c~-ch e sob

Russian English

rot curl
lg log

I



—a-., —‘ -‘- ~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~ 
-

I
DOC a 79060500 Pao~ 1

Page 65.

FR ON UPR RIUCE OF STUDYING Tli.~ POLLUTION 0! ATROSPHERIC , AIR VITH

3,~ —BUZOPTR!IE IN REGICUS~OP TH.R LOCATION OF INDUSTRIA L ENTERPRISES.

san itary doctors Zb L. Ga~inova , A. A. Yasil ’yeva, N. Eh.

Sklyarskaya , Candidate of the b~iologica l sciences S. D. Nanita.

?r o• the urba n san it a ry—sp~~ e.ioLogical station of Moscow.

During the last few years in the diffe rent countries with the

aid of fluore scent— spect~ue methods of analysis , they began to study

the pollution of atmospheric air hy carcinogenic hy drocarbons. The

most studied carcinogenic substance is at pre sent 3 ,II—b enzopyr ene .

The first investigatio ns of the pollution of atmospheric air

with 3,*—benzop yr ene were initi ated in the Soviet Union in 19~8 (B.

P. Gu r inov at a l. ) .  The detaile d stud y of the pollution of

atmos pher ic air with 3,1e—~eazopyren e ~~s carried out in Leningr ad by

th. win te r of 195*-1955 (9. P . Di~ un, L. N. Sha ba d, V. L. Nor kin) .

However , Leningrad authors ’ data are only prospecting, since to

L______ 
_ _
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investigation were subjected the sample/tests of dust, obtained by

sedimentation way.

In Mosco w in the unitary sample/tests, selected by aspiration

way by B. P. Gurinov in 1957 and investigated by fluorescent—spectrum

method, it is discovered iron 0.018 to 0.08 y 3,’$—ben zopyr.ne to 100

•‘ of air.

The purpose of this worh they are obtaining more

full/total/complete and contemporary data on the state of the

pollution of atmospheric air of Noscow with 3,’e—b .nzopy rene and the

possibility of developing the corresponding sanitation measures. Work

was organized with participation and under the manage ment/manual of

the corresponding member of ANN USSR Prof. L. N. Shabad. tot first

order study were outlined industrial enterprises as the objects.

least studied in this respect and on which at present •ost accessibly

taking sanitation measures. The determination of 3,Ie—benzopyrene was

conducted consecutively in source material, intermediat e and end

products, depositing frc. atmospher ic air dust and in aspirat ion

sample/tests in the en vironment of industrial enterprises with a

fluorescent—spectrum method , develope d by P. P. Dikun. Research were

conducted in the ph y sicochenica L laboratory of the

sanit ary— ep idesiological station of Moscow.
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The source material of all pl anned objects (plants of •Kauchuk” ,

rubb .r articles, busbar, rooiin~ paper, rubber engineering articles,

tol’prom ”, Neftegaz~, electrode, rubberoid , ~Erasnyy bogatyr ’”,

•Izolit~) in this or another a quantity contains sl udges, and

consequently, is not excluded the possibility of the presence in it

of 3,*— benzopyrene. j
Page 66.

Are investigated pitch , petroleum bit ume n, soot (bulb , ther ma l, gas,

injection, furnace, acetylene), petroleum coke, thermo—anthracite,

cooking mass, anthracene oil, tarry mastic. In all are investigated

31 sample/tests of different products. -
•

In the sample/tests of coal—tar pitch, selected at different - •

plants, is discovered 3,4—beuzopyrene in a quantity fro. 0.1 to

1.20/0. In the investigated sam~le/tests of petrol.u. bitumen (brand

2, 3, ~ , 5) of 3, — benzopyren., it is not to- 
~~. Of 10

specimen/samples of soot 6 forms of 3,~—ben*opyrene, it was
~ (riI3Nyy b. arp ”

discovered in bulb and gas alac h frog plant ~ r•spsctiv.ly

in quantities 0.005 and 0.00030/0, in furna ce Soot f rom plant
— in quantity Q.000dIo/o. In the re.aining specimen/samples

of 3,*— benzopyren., it was not found. It was discovered also in

petro leum coke, thermo—an thr aci te and cooking mass of electro de

_____  :~~~~~~ ~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~
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plant , in pitch, anthracene oil and tarry mastic of ruberoid plant.

Attention is drawn to the fact tha t petroleum coke of different

brands, which are used at on. and th. same plant (electrode), contain

different quantities of 3,4e— bemzopyr.ne (fro. 0.000070/0 in pyrol ytic

coke to 0.007o/o in the coke of plant This fact,

apparently influences different content of 3,*— benzopyren. in cooking

mass of one and the sam. plant (0.005, 0.010/0). Th. same is related

also to the different brands of soot, used in one and the same

enterprise. This gives th. possibility to propose in productions the

applicatios/us. of a rev material, whic h does not contain

3, ~—b.nzopyrene.

Study of raw material use4 and technology of inspected

enter prises gave the basis to assume the presence of 3, *— benzopyrene

is th row—outs in the atmosphere, in particular in the depositing

dust.

Pot obtaining tentative data on the pollution of atmospheric air

3,*— bensopyrene in differen t city blocks of city was conducted

research of sedimentation dust in the environ•ent of some of the

industrial enterprises (plants electrodes, UTola pro. , •Krasnyy

bogatyr’ , ru bberoid plant) ind icated , and also around other objects

(motor depot, factory øozaak~). The sampling of the depositing dust

~~~~~~~~~~~~~~~~~~ ~~~~~~~ ~~~~~~~~~~~~ ~~~~~~~~~~~~~ 
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pr oduced during Apri l  — Nay of 1960 with the method of estimates from

inte r fra m. openings of windows within winter period, .or.ov .r were

selected windows wit h ginned sl its of frames from th. side of the

rooms (it is selected 30 sampLe/teats).

Prom the obtained results of sam ple test of source materia l, it

was possibl. to expect that great air pollution with 3,S— benzopyrene

must be in the environment o~t the industrial enterprises, using as

source •aterial coal—tar p itch, petroleun coke and so forth,

Further investigation of the depositing dust around enterprises

indicated above in essence cent irne d this assumpt ion. So, the maximum - •

concentration of 3,a-b.nzopyren e is found in the depositing dus t in

the environment of plant •Tol ’pro . depending on distance from 0.009

to 0. 0$9o/o (source material coal—tar pitch and resin) and electrode

plant — from 0.0013 to 0.01O/~ (source material pitch, petroleum

coke, etc.). The high content of 3,’&— benzopyrene in the depositing

dust from atmospheric air in the environment of these enterprises can

be ex plained by the application/use as source material of coal—tar

pitch and coal tar at plant •Tol’prom” and pitch end petroleum coke

at electrode plant. The indicated raw materia l contains the large

percentage of 3,4—bemsopytese.

In the sample/tests of the depositing dust , selected in the
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building of sanitary—epideanological station of Moscow from the

int.rfra.e openings of windows vLth different orientation, is

discovered considerably less than 3,*—benzopyreue — f rom

full/total~complete absence to hundred—thousand and ten thousandth

portion/fractions percentage. Zn this region there are no specific

industrial enter prises in throw—outs of which it would be possible to

assum e the pr esence of carc~ uo~ enic substances.

Page 67.

Analogous data (order of the ten thousandth portion/fractions of the

percentage of 3,*—banzojyrene in the depositing dust) were obtained

in the environment of factory ~~oznakU, motor depots also of motor

vehicle repair plant.

Thus, the content at i,~ —Denzopyrene in the depositing dust of

inspected regions varies in tue sufficiently broa d band : from

hundr ed—thousand ones to one hundredths of a percent, which can be

explained by the presence of the corresponding sources of pollution.

The first results of our iavest~gations it already made possible to

propose conducting a series/number of sanitation measures in some

productions. so, on the basis of the resolutions of the head

physician of sanitary—epid.aoLogical station of Moscow they at. ended

the exploitation of plant •Tol’pro.~ and the production of tarry

• - • ~~~~~~ —.—, —•— - — — ._•-__-•—___, _
~~•—~~~~~~
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~~~
,. c Lr- 14 ~~~~~~~~~~~~~~~~~~~ ~~ •P’~~ ~~~~~~~~~~~~~~~~~~~~~ 

.
~~~~~~ • •



DOC 79060500 PA(I~ 7

mastic at Moscow rubberoid plant.

The second stage of wurk was the investigation of the aspiration

sample/tests of atmospheric air, which are of greatest interest

during the hygienic estimation of air medium.

According to data at ~elier (19 9—1951), in the industrial

• cities of Eng land the annual concentrations of 3,4—benzopyrene

oscillate from 1.3 to .6 
~ 
to 100 .3 of air.

For the detection of such snail concentrations of

3,~ —benzopyrene by fluorescent—spectrum method it is necessary for

one analysis to select the enormous volume of air (thousand of cubic

meters) ; in this case, must be secured sufficient collecting from air

of finely dispersed dust into which enters 3,4—benzopyrene

(temperature of its melting of 179°) .

The usua l f i l te r ing materials, whic h are used during aspiration

sampling from atmospheric air (cotton wool, filter paper), do not

satisfy requirements indicated above, since during the utilization of

cotton wool is high percentage of the overshoct of finely dispersed —

dust, but filter paper, although it catches finely dispersed dust,

gives ver y high resistance, which impedes the selection of this large

air volume.
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For the aspiration selection of atmospheric pollution lost of

all, satisfies the indicated r~ guirenents Petryanov ’s synthetic

cloth, since it during low resistance provides the significant

collecting of finely dispersed dust.

During more detailed faniliarization with the properties of

different brands of Petryanov ’s cloth (FPP, PEA , etc.) of all cloths

for the aspiration sampling of air to 3,4—benzopyrene of more of

• adequate/approaching render/showed the cloth Cf brand PPA—15 on

acetylcellulose base, since it is not dissolved in benzene with

• extraction. Other brands ot Petryanov ’s cloth, including most widely

used FPP—15, are dissolved in Denzene, which prevents the

deter mination of 3,a—benzopyren e by a fluorescent—spectrum method.

• Ex peri.ents, carried out wita the cloth FPA— 15, yielded positive

results.

At present for the selection of the aspiration sample/tests o~
dust, is proposed the installation, equipped at Moscow electrode

plant. As raw material tar tni.s production serve thermo—anthracite,

petroleum coke, soot , coal— tar pitch, graph ite. Technologica l process

consists in the crushing of thermo—anthracita or petroleum coke.

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ calcincing furnaces at
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1300°. Generating here dust is ca ught by ba g—type filters. After

cooling to 800, tempered petroleum coke undergoes repeated grinding

before the achievement of the stage of superfines. Dust is caught by

bag—type filters. Then granular carbon mixes with graphite and other

materials it is obtained charge. The exhausted air undergoes

two—stage purification/cleaning — in cyclone and bag—type filter or

in electrofilter. Charge and liquid pitch, which has temperature of

1200. enter the mixing machines where the mixing is produced during

preheating of mass to 1~0°. The air, which contains carbon—graphitic

dust, enters the two—stage purification into adsorptive column and

cyclone. Prom mixing machines doughy mass is supplied to pressing

into hydraulic press.

The cooled electrodes undergo firing in gas—fired calcining

furnaces at 200—1300° un der the layer of the filling, which consists

of small/fine foundry coke.

Page 68.

The assembly f or the preparation of filling is equipped by bag-type

filtsrs. The collecting of dust and particles of sublimated resin,

which are generated in the furnaces of firing, is produced in ~

electrofilters.

~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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Electrodes mechanically are treated. Generating in this case in

large quantities dust undergoes two—stage purification/cleaning in

the cyclones of Liot and in bag—type filters or vet scrubbers. The

grasped d ust anew goes into production.

Aspiration installation has an electric motor of brand AOL—21/4

in power/thickness O.2~ k~ witu number of revolutions 1500 per

minute, f an TSBSD of series EV& Mo. 2 and gas counter of model RS— ~ 0

(Pig. 1 and 2).

As the filtering cloth is used Petryanov ’s cloth ?PA—15, I -

fasten/strengthened to special air—inlet funnel. Area of filter 311$

cm’. Air is sucked in quantity by 10—20 .3/h , i.e. at a rate of 0.5— 1

1./sin to 1 cm’. According to data of I. I. Gusarov and V. ~~.

Lyapidevskiy (1958), cloth of brand FPA—15 at the speed of the

suction of air 12.1—12.~ 2)/sin to 1 cm’ gives the overshoot of dust

approximately 8.110/0. Consequently, at speed 0.5— 1 1/sin to 1 cm’,

• with which we produce air bleed, it is necessary to set/assume, the

overshoot of dust will be considerably less. This sampling method

co.pl.tel y removes the possibility of the loss of the finely

dispersed fractions of dust daring conducting of analysis.

The advantage of thin inst allation are the continuity of wor k

during long t ime and the account of a quantity of aspirated air at
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plus temperatures with sufficient authenticity (on gas counter) .

Each sample/test they take/selected on the average during 5

day s, passed 2000—3000 m’ of air. A quantity of dust in each
• sample/test osci l lated tron 0.2 to 1 g. Resea rch were conducted from

August through Movember 1961. Lu all is selected 13 sample/tests.

As a result of the conducted investigations, are discovered the
• concentrations of 3,11—benzopyrene from 0.11 to 2.33 y to 100 a’ of air

(see the Table) .
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~

~ :~. ~~~~

• Pig. 1. rig. 2.

rig. 1. Installation diagram for sampling of air for pollution

3,11—benzopyrene. 1 - fan with electric motor; 2 — gas counter aS—leo ;

3 — air—dri ve n funnel .

Pig. 2. General view of installation for sampli ng of air.

Page 69.

As can be seen from table, of 13 investigated sa.ple/tests only

into 11 quantities of 3,ls—benzopyrene did not exceed I y to 100 a’ of

air. The majority of sample/teats contains from 1 to 2 p

3,11—benzopyr.ne to 100 mJ of air. Attention is drawn to the fact that
with an increase in the percentage of resin in the dust , obtained
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from atmospheric air, respectively is increased a quantity of

3,11—ben zopyrene in the majority of sample/tests. The obtained by us

concentra tions of 3,— benzopyrene in at mospheric air (0.—2.33 y to

100 •l) considerably exceed the concentrations, obtained by 8. P.

Guriaov on Moscow in 1957 (0.018—0.08 y to 100 .3), which, apparently

can be explained by the more ad vanced method of aspiration sampling.

— ~~~~~~~~~~~~~ . -
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Th. result. of the aspiration aaapling of atmospheric air.
(~) 

___

~~~~~~~~~

I 2I/Vt I—2/Vt !I 1.10 —

2 2/VllI— 10!V 111 0,94 3,20
3 10/VJll— 19/VI I1 0,54 1,80
4 19/VIIt—24/V 1l 1 1,59 4 ,30
5 24/VI11—29/V 111 0.40 1,00
6 29/V 111—4/ IX 2 , 10 520
7 4/IX—15/IX 1,10 —

$ 21/IX—26/IX 1,60 —

9 21/IX—2/X 1,90 9.80
10 2/X— 7/X 1,90 7,54
11 7/X—12/X 0.52 —

12 I$/X—24,X 0,10 8,46
13 24/X—31/X 2.33 9,30

Note. Duration of sampling from 120 to 215 hours. A quantity of t
passed through absorbers air oscillated froi 735 to 2987 .3. ‘~

Ney : (1) . sample/test. (
~
) • Tine of sampling. (3). Quantity of

3.1$—beuzopyrene (in 7 to 100 .3 of air). (4). Quantity of resin in

dust from atmospheric air (ii 0/0).

Conclusion/derivations.

• 1. Is establish/installed presence of 3,11—bensopyrene in some

• forms of raw material , intermediate and end products of number of

• inspected industrial enterprises; in environment of these
enterprises, is discovered 3, le—neasopyrene in depositin g from
atmos pheric air dust .

~~~~~~~~~~~~~~~ • ~~~~~~~~~~~~~~~~~~~~ T ~ ~~

~‘
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2. In aspiration sample/tests of atmospheric air, selected on
industrial pad of electrode plant from August through Novembe r 1961,

are discovered concentrations of 3,*— benzopyreae 0.4—2.33 y to 100 •3

of air.

3. Obtai ned ob jective laborator y data and results of health and
hygiene exaaination/jnspel~~ions served as basis/base for conducting a
series/number of sanitation measures.

The present report/communication reflects the first stages of
the mad e work. Subsequently is planned the expansion and the
depression of investigations.
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