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UNION CARBIDE CORPORATION

CHEMICALS AND PLASTICS
P, O. BOX 8004. SOUTH CHARLESTON, W. VA. 25303

SOUTH CHARLESTON PLANT

January 21, 1980

Mr. R. L. Hollingshead 
Pitney, Hardin & Kipp, Esq.
163 Madison Avenue
Morristown, New Jersey 07960 (Maliko et al versus UCC)

Subject: Tribukh et al "Working Conditions and Measures for their
Improvement in Production and Use of Vinyl Chloride Plastics" 
Gigiena i Sanit. (10) 38-44, 1949

Dear Bob:

The subject paper has been repeatedly cited as evidence of the early 
incidence of vinyl chloride and polyvinyl chloride toxicity. Other sources 
have stated that the author concluded that the toxic effects came from 
the plasticizers used. In an effort to clarify the discrepancy a copy 
of the original article in Russian was obtained and retranslated. The 
translation does not clearly attribute cause and effect to anything.

The authors' conclusions are as follows:

1. Organo chlorine compounds, hydrocarbons, hydrogen chloride 
and carbon monoxide are given off during the fabrication of 
PVC plastics.

2. These cause irritation of the mucous membrance in the 
upper respiratory tracts. Dusts and vinyl chloride resin 
vapors cause dryness and atrophy of the mucous membrance 
and cause chronic bronchitis over a long period of exposure.

3. Changes in worker upper respiratory tracts and hepatitis 
indicate the need for further health research.

4. Use of sovol (diphenyl chloride) as a plasticizer causes 
acne type skin injury to workers.

5. Protective clothing and showers should control the skin 
injury from sovol.

6. For cleaner work atmosphere the decomposition of PVC must 
be reduced and a rational ventilation system provided.
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The authors are aware that diphenyl chloride and chlorinated naphthalenes 
(sovol and golowax) attack the parenchemal organs (parenchymal refers 
to distinguishing cells of an organ-not too clear). Severe toxic effects 
are acute and sub-acute yellow atrophy of the liver. They make no connection 
between this knowledge and the worker hepatitis.

Other items of note are:

1. The specific process source of the PVC resin is not identified 
except that for shoe soles. Emulsion PVC is used for molding 
shoe soles. This type of PVC would be quite dusty and low in 
residual vinyl chloride monomer. Because of the widespread 
use of emulsion process PVC in Europe during this time it could 
be reasonably assumed that all the PVC used was made by this 
process.

2. The identification of potassium stearate as a stabilizer is 
in error. This is a soft soap probably used as a lubricant 
and non-stick agent. The stabilizer was probably some form 
of basic lead carbonate. No mention is made of pigments, 
fillers, etc. used which would contribute to dust and to toxic 
effects.

3. Neither diphenyl chloride (sovol) nor chlorinated naphthalenes 
golowax are good plasticizers for PVC. Dibutyl phthalate is 
the primary plasticizer. The other materials were probably 
added to the DBP to cheapen the cost or to get certain properties 
in the plastic.

4. The authors attribute the presence of organo chlorine compounds 
in the processing fumes to cleaved molecules of vinyl chloride 
(PVC-?) in different quantitative chain compound compositions. 
Boettner et al (Analysis of the Volatile Combustion Products
of Vinyl Plastics) reports the major organic compounds given off 
during combustion pyrolysis of PVC are benzene and toluene with 
no condensible organo chlorine compounds.

5. Sampling and analytical techniques were not very sophisticated 
in 1949. Reactive gases such as hydrogen chloride and carbon 
monoxide could be accurately determined but the detection of 
hydrocarbon gases was based on the condensation of the material 
with ice or dry ice thus there could be no entrapment or 
measurement of very volatile hydrocarbons such as ethane, propane, 
butane or vinyl chloride. If organo chlorine compounds were 
truly collected and identified they must have resulted from the 
chlorine containing plasticizers in the plastic.
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My own conclusion is that this study should not be related to any vinyl 
chloride or polyvinyl chloride health effects.

The translation was done by A. D. McCormick Company, P.0. Box 187, Dunbar, 
West Virginia 25064 not by Union Carbide Corporation.

Very truly yours

R. N. Wheeler, Jr.

RNWJr:ke

cc: J. W. Whittlesey
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WORKING CONDITIONS AND MEASURES FOR THEIR IMPROVEMENT IN

PRODUCTION AND USE OF VINYLCHLORIPE PLASTICS.

Tribukh, S,L,, Tikhomirova, N. P., Levina, S V,, Kozlov, L. A.

Gigiena i Sanit. (10):38-44(1949)

The production of vinylchloride plastics and also the different goods, 

prepared from them gained in the last decade considerable importance. In 

the meanwhile from hygienical point of view, it was little studied.

The basic raw material for the preparation of vinylchloride plastics 

is vinylchloride resin, which is prepared from vinylchloride, a colorless 

gas, condenses at 12 - 14° in liquid with a specific weight of 0,86 - 0,90. 

vinylchloride, on its turn, is prepared by the reaction of gaseous decompo­

sition products of petroleum vapors (vinyl) and gaseous chlorine. Sub­

sequently, the vinylchloride condenses by using dichloroethane and is sub­

jected to polymerization in autoclaves. In this way, polyvinylchloride 

resin is the product of vinylchloride polymerization. Due to the resist­

ance to alkali, diluted acids, ethers, benzin and lubricating oil.poly- 

vinyl chloride resin is used for the preparation of acidresistant fillers, 

fabrics for overalls, substituents to hides, etc.

At the preparation of various goods, the polyvinylchloride resin is 

plasticized with complex ethers of phthalic acid (dibutylphthalate), phos­

phoric acid (tricresylphosphate), mixture of diphenylchloride (sovol), or 

chlorinated naphthalenes (golowax). The selection of the plasticizer de­

pends on the assigned use of the plastic to be prepared.

According to the data of the literature, vinylchloride belongs to weak 

narcotics. Its narcotic concentrations for humans are within the limits 

of 75 to 250 mg/l. According to the data by Petropavlovskii (1942), vola-' 

tile substances, liberated, when vinylchloride resin and plasticizers are 

heated to 13O-I650 cause in animals under the condition of one single in-

occulation, depending on the concentration, the following phenomena*
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irritation of the ocular mucous membrane* respiratory disorders, damage of 

the central nervous system, breakdown in the coordination of movements, and 

death, after appearance of asphyxic convulsions.

Sovol and golowax, introduced into vinylchloride plastics, as plasti­

cizers, have general and local toxic effect. In their overall action on 

the organism, sovol and golowax are close to chlorinated fatty hydrocarbons. 

Basically they attack the parenchemal organs. Severe toxic effect takes 

place in form of acute, or subacute yellow atrophy of the liver. In the 

literature, cases with lethal outcome are described, caused by the toxic 

effect during the production with vinylchloride naphthalenes (golowaxj, and 

diphenyls (sovol). The local action of sovol and golowax causes acne-type 

skin eruptions and erythematous-vesicular dermatitis.

We studied the working conditions at the finishing of vinyl chloride 

plastics under factory conditions in a vinylchloride plastic plant, using 

vinylchloride plastics as substituent for hides and for insulation of 

electric wires.

Production of vinylchloride plastics>- In the vinylchloride plastics 

plant, the vinylchloride resin (a white powdery mass) is mixed with dibutyl- 

phthalate, or with sovol in mixing apparatus, at a temperature of 80-100°. 

Then, the compound is transferred onto rollers, the surface of which is 

heated to 130-l60°V.

At the end of the rolling, the vinylchloride fabric is cut up in nar­

row tapes, which are further sorted and packaged in boxes.

31
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During the hygienical inspection of the vinylchloride plastic plant, 

the air of the working place was examined on its sovol-. organochlorine 

compound-, and hydrochloric acid vapor content. The obtained results are 

plotted in Table 1.

Table 1«- Organochlorine compound, sovol and hydrogenchloride content in 
the air of vinylchloride plastic plant
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1. Name of the departmenti 2. Place of the sample taking} 3. concentra­
tion in mg/lf 3a. organochlorine compounds,included sovol^; 3b. hydrogen 
chloride} 4. preparation} 5* mixing and rolling} 6. the same; 7. dril­
ling} 8, in the exhaust hood of the heated sovol} 9. in the middle of 
th chamber, at the respiration level of the workers} 10, at the mixer 
at the time when the components were mixedj 11. at the mixture, at the 
time when the components were discharged} 12. at the working place of 
rolling} 13• at the deck for the cooled plastic compound; 14, at the 
working place of the drill operator; 15. not detected;.

In the air of the working places of the vinylchloride plastic plant, 

as one can see this from the data of Table 1, the concentration of organo­

chlorine compounds fluctuated between 0,005 to 0,27 mg/1. In the prepara­

tion department sovol vapors formed at its heating, discharging and trans­

portation, The concentrations of organochloride compounds, found in this 

place (0,005 mg/D can be attributed, most likely, in great part to sovol.

^ On account of the insufficiently developed method to determine separately 
organochlorine compounds, they were determined summarily.
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At the mixers the organochlorine compounds were found in an amount from 

0,01 to 0,08 mg/l, and in the working place of the rolling - from 0,2 to 

0,97 mg/l.

In the product sorting department the organichlorioe compounds, usual­

ly, did not exceed 0,05 mg/l. We detected hydrogenchloride only in the dif­

ferent samples in amounts, not exceeding thousandth part of milligram.

In connection with the use of sovol, soiling the skin with ingredients, 

in the composition of which sovol was introduced causes serious danger. On 

the skin of the hands of the workers we found organochlorine compounds.

To fight the contamination of the air, the plant was mounted with 

influent and exhaust ventilation with automatic driving. The exhaust ven­

tilation was constructed on the principle of local exhaust from the hood?, 

placed over the basic sources of gas evolution.

The efficiency of the ventilation, as this was demonstrated by the 

sanitary-technical inspection,was insufficient, on account of the fact,that 

the air-feed was carried out with a rate of only 7-8 m/sec on the level 

of the shoulders of the workers. The unpleasant sensation, caused by si­

milar way of air feed, together with the infiltration and cooling of the 

compounds on the rollers forced the workers to overlay the damper of the 

sprinkling valves and already with this, the air current, escaping through 

the different leakages, decreased the work of the exhaust device, deviat­

ing the convective current, which got up from the rollers. Besides, the 

closing of the influx nozzle, disrupted the balance between the influx and 

the exhaust and attracted inorganized admission of contaminated air from 

the neighboring places.
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A significant defect of the ventilation system was the insufficient 

efficiency of the low-capacity hoods, arranged over the decks for the ready 

products and over the mixers. Much more effective are, according to our 

project executed orifices over the mixers in form of tents with open front 

wall (see the figure). At a productivity of 1 000 m^/hour these orifices 

practically completely localized the separation of noxious gas.

f

Scheme of the tentlike openings of the mixer.

Use of vinvlchloride plastics as substituent for hides>- In the pro­

duction of vinylchloride footwear, the basic raw material is polyvinyl 

chloride resin, which is prepared by the polymerization of vinylchloride 

in a water-emulsion method. The temperature of the decomposition of this 

resin is 130 - 150°. As plasticizer here dibutylphthalate and as stabiliz 

er potassium stearate is used.

The compound for the sole is prepared by mixing textile scraps, sa­

turated with dibutylphthalate, and vinylchloride resin in the mixer. The 

obtained compound is piled on the heater to 1?0 - 200° and rubbed through, 

after this with Vaseline in the press mold. The, in this way filled press 

form is closed, it is maintained for a f w minutes, and then is placed for 

a short time under the hot press.
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The composition for the upper footwear is obtained by mixing a deter­

mined amount of polyvinylchloride resin and dibutylphthalate in the mixer. 

The mass is kept there for aging 12 hours at a temperature of 70°. After 

the aging the compound is rolled at a temperature of 120-140° with the ad­

dition of potassium stearate. The vinyl chloride plastic compound, obtained 

after the rolling is rapped in textile and pressed at a temperature of 160°.

The analysis of the air for noxious gas and vapor content in the plant 

of vinylchloride footwear production is plotted in Table 2.

Table 2i- Concentration of gases and vapors in the air of working places 
in vinylchloride footwear manufacturing plants in mg/1

lb
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— 0,022
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1. place of the sample takingt la. at the rollers» lb. at the press; 
lc. at the welding place;2.organochlorine content; 3» minimum; 4. maximum; 
5. average; 6, concentration in mg/1; 7, total.

The organochlorine compounds, which evolve at the thermal finishing of 

vinylchloride resins, represent cleaved molecules of vinylchloride in dif­

ferent quantitative chain compound compositions. In the air of the working 

places at the manufacturing of vinylchloride footwear, we found these com­

pounds in an amount from 0,14 to 1,2 mg/1. Here we found also vapors of 

hydrochloric acid in concentrations from 0,008 to 0,17 mg/1, hydrocarbon 

vapors (determined summarily) from 0,21 to 2,6l mg/1 and carbon monoxide 

vapors within th limits of 0,01 to 0,022 mg/1.
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The contamination of the atmosphere by organochlorine compounds and 

vapors of hydrochloric acid increases in proportion with the temperature 

increase at the heating during the different manufacturing operations.

The ventilation of the working place was carried out by means of a few 

exhaust devices, originally destined for local exhaustion. In spite of the 

comparatively . high frequency of air exchange (10 - 20), the effi­

ciency of the ventilation was insufficient. Its basic imperfection was the 

lack of local removal of the gas, evolved during the work at the pressing 

rolling and welding of the footwear.

The hood over the welding working benches, usually used in this kind 

of production, was not efficient and could not be considered as a local ex­

haust device, because at the welding of the vinylchloride footwear, the 

eases evolved on the level of the knee of the seated welder, in the imme­

diate closeness to his face. A more radical device in the given case is a 

vertical exhaust channel against each working place. The removal of th 

air can be carried out through orifices in the platform of the working bench 

the upper part of which, thus, should be used as planar exhaust channel.

Satisfactory effect can be observed also in case of exhaust through a 

horizontal box, arranged on the surface of the working bench. The rate of 

suction through the exhaust orifices should not be less than 6 m/sec.

Use of vinylchloride plastics for the insulation of electric wiresi- 

In the factory, where vinylchloride plastics are used as insulating material 

for electric wires, the covering of the wires with vinylchloride envelope, 

is carried out on extruders.

During the time, when the vinylchloride plastic compound is dried in 

th drying chambers, and also at its fusion and at the discharge of the 

wires from the hot envelope from the head of the extruder, in the air of 

the working space we found the following volatile substances (Table 3).
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Table 3
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1. Place of the sample taking* 2. organochlorine compounds* 3. concentra­
tion in mg/1* 4. summarily* 5* at the extruder in the zone of the workers
respiration* 6. over the wire* coated with hot plastics* 7. over the
drying chest. 8. was not fteteeted* 9. minimum* 10. maximum 11. in the
center of the place.

In the composition of the volatile substances, evolved at the heating 

of the vinylchloride plastics, up to 120 - 140°, there is an organochlo­

rine content of 0,003 to 0,6 mg/l, vapors of free hydrochloric acid from 

0,001 to 0,06 mg/l, hydrocarbon vapors from 0,08 to 0,6 mg/l, and carbon 

monoxide vapors from 0,01 to 0,05 mg/l.

The ventilation of the plant was accomplished by means of exhaust 

hoods, arranged on the telescopic downstroke over each extruder head. The 

gases, evolving at the drying of the plastic compound in the drying chest 

and at the cooling of the vinylchloride wire after discharging from the 

extruder head, arrived in the atmosphere of the working places,maintaining 

in them a considerable concentration of toxic substances.

737



-y-

Results of the medical examination of the workers!- A randomly se­

lected group of workers in the inspected plant was subjected to medical ex­

amination. In the vinylchloride plant 48 men were examined, mainly roller 

workers. At the rhino-larynx examination, in a great number of th

workers, in the upper respiratory tracts (in the nose, larynx, and thrachea! 

white films of dust were observed, which were formed as a result of the 

mixture of dust with the mucus. These films were compact at the touch and 

could be removed from the surface of the mucous membrane only with diffi­

culty. In 1? men hyperemia of the mucous membrane of the upper respiratory 

tract was found. Chronic bronchitis was detected in 13 men. As to the 

change in blood circulating organs, one must mention vascular hypotonia 

(90 - 100/45 - 50) in 13 men, moderate hypertonia in one, arterio-cardio- 

sclerosis - in 5, The condition of the gastro-intestinal tract was charac­

terized in 10 examined workers by chronic gastritis and in 2 by chronic 

colitis. In 15 workers there were alterations in the liver in form of

more or less pronounced hepatitis, accompanied in 2 examined workers by

cholecystitis.

Regarding the blood, 29 examined workers had low hemoglobin count; on 

- 46$, 22 50-55$* and 6 56-6O7S, The blood picture and the ROE were with­

out peculiarities.

One must pay attention to the skin diseases (acne, bleakheads), es­

pecially on the face, the neck and the chest, found in the examined group. 

The skin injuries were found not only on the face of those who were in 

contact with sovol, but also on those, who were not in direct contact with

it, but were working in the same place. Evidently, the skin disease was

caused by the action of sovol, when its vapor was sorbed.
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In the chemical plant 25 female workers were examined, mainly those, 

working at the presses and welding with a long working record of 3 - 6 

years in the said professions. In some of them, examined for ear - larynx 

different degree of hyperemia of the mucous membrane of the upper respira­

tory tract was observed, on its whole extent, or only on the organic parts. 

Chronic bronchitis was found in 5, mildly expressed emphysema of the lungs 

in 3 and remaining signs of pleurisy in 2,

As to the cardio-vascular system in 14 men vascular hypotonia (R/R

90 - 110/55-65) and in 4 mildly expressed hypertonia (R/R 140 - I65/8O- 
85) was detected. Thudding sound of the heart, its enlargement and the
data of the ECG1 Low T-wave of heart, not less than by 2 basic abduction 

and the roundness of the S - T interval, gave foundation, in some cases, 

to diagnose distrophy of the myocardium.

In the examined group, in 6 workers hepatitis was diagnosed. At the 

same time,in some persons, simultaneously liver and stomach disease was de­

tected. Not in one of the liver disease cases could we find in the anam­

nesis, or at the examination,signs of jaundice. Neither did we detect any 

bile pigment in the urine. In a considerable number of the examined work­

ers small swelling of the liver, without characteristic pain and sensitivi­

ty at palpation was observed.

Analyzing the results of the medical examination, one must remark, 

that in a known part of the workers, changes in the upper and deeper res­

piratory tracts were detected. These findings are confirmed also by the 

data of the literature.

One must pay attention to the high percentage of skin injuries, which 

is, no doubt connected ethiologically to the action of sovol.
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The presence of hepatitis in some workers, in contact with vinylchlo­

ride resin and vinylchloride plasticizers deserves serious consideration. 

Therefore further dynamic observations on the state of the health of the 

workers, who are in contact with vinylchloride resin and its plasticizers, 

are necessary, to prevent the development of severe liver damage* . 

Results ,

1. - Into the composition of volatile substances, which form at the 

thermal finishing of vinylchloride resins and plasticizers, during the 

manufacturing organo-chlorine compounds, hydrocarbons, vapors of free 

hydrochloric acid and of carbon monoxide enter,

2. The action of these volatile substances are manifested in the ir­

ritation of the mucous membrane, mainly of the upper respiratory tracts* 

lengthy influence of finely dispersed dusts and vinylchloride resin vapors 

cause, besides, dryness and atrophy of the mucous membrane of the upper 

respiratory tracts, and is also responsible for the development of chronic 

bronchitis.

3. A considerable number of hepatitis among the examined workers, 

and also the change in the upper respiratory tracts, raise the question 

of the necessity for further dynamic research on the state of the health 

of the workers and to take a series of therapeutic-prophylactic measures, 

in particular by organizing heat and moisture*Inhalation of drugs for 

the workers,

4. At the use of vinylchloride sovol, as plasticizer, on most workers 

acne type skin injuries, with preferable location on the face and neck, 

were observed,

5« For the prophylaxis of skin diseases at the work with sovol, the 

following complex sanitary measures have to be taken* 1) securing for the 

workers work underwear and outfit* 2) construction of sanitary showers 

(alkaline)
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with separate undressing for home and work cloths. At the sanitary pas­

sage, there must be a vapor chamber for the low temperature steaming of 

underwear and work outfit, at a temperature of 110-120°; for one hour.

The plant should be equipped with wash basins with hot and cold running 

water.

6, For the sanitation of the atmosphere, it is necessary to decrease, 

as much as possible, the degree of vinylchloride resin decomposition at its 

thermal finishing. This must be attained by standardizing its heat re­

sistance, and also by controlling the temperature when the rollers, the 

presses and other equipment are heated, not to exceed 120-130°,

Of extremely great importance is the rationally equipped ventilation 

system, calculated on maximum screening-off the source of gas-, vapor- and 

dust separation.

In connection with the fact, that in some factories the inflammation 

of the condensate was observed, which occurred in the exhaust ventilation 

tubes in contact with open flame, the exhaust apparatus must be projected 

by observing the conditions, adopted by the construction legislation for 

construction , designated for the mixing of inflammable gaseous mixtures.
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miH, uivsia, CTaTHHecKoro KcoinoHeHta b raGote, coKpameHne GypoByx 
paGcr).

B bi b 0 J bi

1. Ha OCHOB2HHH IJpOBeitHHUX HCwie^OSaHUH HV/KHO CJ 6.127= EbIBOJ 
O TOM, HTO HI! OJHH H3 MCT0Z03, npHMeHHeMblX JUIH GopbGbl C HbUbKD np:) 
GypeHHH, ho aaet eme Bno-ine no.io>K;T7e-ibHoro rnmeHHHecKoro 24>4>«kt3.

1. HeofixoaHMo npoaojijKZTa paGory no H3hicKai-:Hio hobux CMaHHBaie- 
leii hjih neHoo6pa3yioiUHX BemectB ue.ieft (xwiee atJxpeKTHBHoii Gopbosi 
c nu.ihio npH GypeHHH.

3, OjHaKO no H3btcnaHHH soBbix openers GopbGbi c nbiTibio c.ienyeT 
luiipoKO npiiMeKHTb Boay, nocsoabKv ona naeT 3HanntejibHoe CHH.-xeHHe 3a- 
nbi.ieHHocTH B03ayxa, occ6er-:=p c _106aB.1e.HHeM MbijiOHStJn-a b so-iH'-'.e- 
etBe 0.2%.

C. Jl. TpHfiyx. H. fl. THioMRponi, C. B. JleBHHa h Jl. A, Ko3Jiob

ycJioBHfl TpyAa h MeponpHHTHH no hjc o3&opoBJieHHK> npH 
npOH3BOACTBe H MCn0Jlb30BaHHH XJIopBHHHJIOBblX 

n.iacTHMecKwx Macc
Ms sa6opaTopHH npoHSBoxcTBessnx Hcc.ieaosisxft MncTHiyia rnrHeuu Tpyxa 

h npoq’ii'ioxeBaHKi AMH CCCP

npOH3BO’CTBO XJJOpBHHHjKSbiX njiaCTHSeoSHX MaCC, a TaK>Ke H pa3vlH4- 
HblX H3je.lHft H3 HHX B Te'ieEBc nOCJieAHeTO neCHTHJieTHH nOJiyHH.lO 3Ha4H- 
TejibHoe pE3BHTHe. Meway ten b rarHeHaiecKOM othouichhh sto npoH3- 
EoaCTBo Majio HayneHo.



OcHOBHblM CbipbCM IJpH H3rOTC3-XeHHH X3IopBHHH.t03blX njjaCTHHeCKHX 
nacc BBJI36TCH XJIO?2HHHJ!OB2fl CMO.X3, KOTOpaH IXO.iyHaexeH H3 BHHII.IXJIO- 
(ftqa — 6ecuBetHoro r;:3a, kj.-uchc.ipyiowerocH non 12—!43 b }KH2K0CTb 
c yaeJibHbiM BecoM 0.86—0,90. B;:.iv..ix.iopn2 b cbcio onepe^b no^yqaerc?i 
npH B3aHMOjeiiciB;::i ri30oSpa3Hbix. npojyKTOB paa.xoateiiHH napoB Hecjxni 
(BHHH.ia) h ra3oo6p£3:-:oro x.xo?a. B 2aJibHeHiue.M bhhhjix.ioph,h KOHjeHCH- 
pyerca c npHMeKer:;:eM aHX.T0p3T2Ha m nojBepraeTca nojiHMepn3amiH 
b aBtoicaaBax. TaKHM eSpa30M. r.;'.y,:x.xopBHHH„xoBa h CMo.ia HBJiaeTCH npo- 
jyKTOM no.iHMep;!3£“::a BHH;:r.x.iop;:jia. Bjiaroaapa crofiKOCTH k .aeiicTBiito 
mejoaeii, p2i0aB."t-::-:i:x Kiic.iox, cx.-pra, SeH3HHa a CM^uonHoro Ma-c.xa 
no.3iiX.70pb11hna03ah cv'o.xa npaMenserca 22 a npoitsscacTsa KHcaoioynop- 
hux npoK.TaaoK, ixa;-;ea jaa c.Teaoaa.-Kjbi, 3a.MeHHTe.iea xv-kh h jp.

npH H3roTOB.7eKiii! pa3.x;r4Khix H32e.xirii nojiHX.Top3;;:--i:.ToBaa cxio.ia 
njiacni(J)imnpyeTca c.:o:-xhu.mu 3iHp2\i;i 4)ra.THeBoft Kiicyx-bi (2h6>th.i(}>tj- 
aai), (poccpopKoa x::c.ioTbi (rpaKre3a.T(^oc(J)aT), cMecbo x.xopaiiyieHii.x >b 
(eoBoa) min xnopapoacHHbix (ro.xoBaKC). By Sop n.Tacra^a-
Kaxopa 3aBHCHi ox h_3H3MBHX7. ;i3roT0B.iflCMoii n.TaCTineexca Maccu.

BHHHax.Topaa, com::;'' .'.irTepsr.pKaiv xaRKbiv, otiiochtcs k HapKOTiixsM.
HapKoTHiecKiip KOK£t.-.:paoa-i ers z.7i- -:e.70BeKa HaxoaflTCH a npeae-iax or 75
jo 250 MI7.7. Cor.iacHo nt_rc>x23.7-:ecKoro (1942), .Tervr,:c ,-rjjeCT3a, shucvinio
lOieca npH Harpc-ee r.-crrr-w.xoBs/i -y.s.xa h n.xacTHKaxoB io 13-’—165°, Bu3bjBaioT 
y waoTHhix b ycxo: oiHOKparaofl 327723101 a 323Hchmccth ot xoHUCHTpaaHM cxe-
jy»m«e H3.7eHi.'H:f paezr 2>:thhs aaz.avb'X c/ih3hctux ofiozcneK, H2rynewie auxanaa, 
QOpaixeHKB ueHTpa.7i.HS:': -233HOH CHCTeVH. pacCTpOl'lCTBO KOCpZXHaUJIH ZBHiKCH.ifi
■ rsGMb npn hb.xc-hhhx 2:snKTimecxHx cyzopor.

Cobo.7 ii roxosaxc ;<Mbie s .x."';3HHH.70BHe nnacii!X3'nj 3 K.mecrae Murfre- 
xti. cfiaaaaiOT oCuixm ?- x'ccthi»>> xc-xxey-cHM zsiIctbiicm. I"Io ofineyv ea3ae;".cTu,iio 
u opraHH3M co20.7 h rTX’.saaKC 6.7H3KH k x.7op3aMewenKbiM vraesaiopozaM jKHpHoro 
ptia. B ochobhom o,-:h reasysaioT zezcxjze aa napeHXiiMaxo3Hwe opraHU. TsuKenoe 
oipaaxeHiie nporaxae- r:- ~:.7y ocTpe-ii k.-k XMOCTpoii >ne.7Toii arpecraa neieHH. B juitc- 
prrype omicaHU c.xyxan ewepxe.7bfnro H:x:za npH oTpaB^eHHHx sa nponiBOflCTBe xao- 
piposaHHH-vu HarpTar-iHix:: (ro.7oaaKcoM) a juipeHii.iaMH (cobo.7om». MecrrHoe aeftcTBHe 
coMuia h ro.7SBaKca Sipa.-ieicB a nopaAtaHsx kojkh THna aiuietpopMHUX h BpHTe.via-
T0UW-3e3HKVJlBpHblX 2:pV2?u70B.

ycioBHH Tpyaa rp;i paSoTe c x.xopehhhjiobhmh n.xacrimecKH.MH Macca\in 
IByqaJIHCb HBMH B 3£30jCKHX VC.XOBHHX B Uexe X.XOpBHHii.XOEbIX HJiaCTHKa- 
tob npH npHMeHeHHa x.xopBhhicxoboto n.xacTHKaTa b KaMerxBe 3aMeHHTe.xs: 
KOJXH H npH npHMcHcHHH eXO 2.XH H30.1HUHH 3.XeKTpOnpOBC203.

flpoH3BoacTBo xaopHpOBaHgax naacTHKaTos. B cexe xnopiipoBan- 
SHx naacTHKatos xnopf; s,i.7SBaa CMO.za (fis-xaH nopomKoo0pa3Ha« M2Csa) CMeuiHBajiaeb 
c jH6yTn.74>Ta.7aTOM j:.7w c C030.7CM 3 cHecHTe.xbHux nnnapaiax npii TeMnepaTip-.
80—100°. 3areM komposasnio nepezaBa-ia aa aa-Tbuti, noBepxHocxb kctodux HarpeB. -
•7oa ao 130—160°.

B ramie Ba.Tbueaasr5 x-7cpBHiia.7O90e ocxtotmo fia Ba.ituax pe3oeaa.70ci> Ra yaxue 
j«rH, KorcpKe a aa.7i>::eSnev copraposa-ia a yoaxoBbiea.ii! a huubch.

IIpH rnriieHtiHecKCM ofic-xejoBaHaa uexa x.nopBHHH.xosbix njiacnjKaTOB 
np0H3BO2H.iHCb HCC-xe203aHiifl B03jyxa paSoqwx no.MemeHHH Ha coaepHta.HHe 
b HeM napOB cobo-xe. x.iopopraHi:qecKHx coejHHeHHH ;i napoB cojihhoh 
Mcaothi. noJiyneHEbie r.pii btom pe3y.xbTa™ npuBejeHbi b Tafiji. 1.

B B032Vxe paSoqjiA ."OMemeHHil uexa xjiopbhhhjiobux naacTHKaroB, KaK 
31DB1UHO H3 23HHHX, DpHBeaeHHbiX 3 Tafijl. 1, KOHUeHTpaUKH XJIOpopraHH-
lecKax coepHHeHiifi KO.xe6a.xacb or 0,005 20 0,27 xir/.x, B noaroTOBiiTejibHOM 
orxe.ieHHH tiuejio siecro Bbue.xeHHe napoB coBOjia np» HarpeBe, CJiuxe 
a TpaHcnopTHpoBKe ero. KoHueKTpaaHH xjiopopraHHHecKHX coeaHHeHHfl, 
uSjeHHbie 3 a tom novemeHiiH (0.00-5 mx/.x), c So.XbiDcm BepoHXHOCTbio 
*oryr SbiTb oTHeceny r.xaBHUM ofipaaoM 3a cner cobojib. y cMecnTe.xeH 
uopopraHHqecKire ccez.ineHHS SbUH HafiaeHbi b Ko.XHqecTBe ot 0,01 20 
0.08 wr'.x, a y paSc^ero vecia Ba.xb2aeuiHKa—ot 0,2 20 0.97 mt/ji.



Tafia it a 3 1. CoaepacaHiia xJiopopraaaMecKHX coeaHHSHHft. coBoaa n 
XJiopHCTira Boaopoja b B03iyxe uexa x.aopBHHHaoBbix n.iaciHKaioe

Ko.ipeaTpau ta 3 '.u hi

Ha3Baaiie oneae-taa Mecz: b3rth» npeSiJ
xiopopraHii* 
MecK-ie coejK-
HeiUfl. B TOM 
HHC.ie C030.1 1

xaopiicrua

b o a o p o ,i

noaroTOBiiienb^oe B mKity aia noi:rpeBa 
coeoia '................................... 0,003 He 06 iapy,Kc

B ceziz.iAs noMerne ;.:a Ha

CvieujeHHJi ii 
sa.ibiutfKii

ypoaHt ibixa.-iiia pa:o^ero 0.003 > k
y cut:* Te.ia bo 3?£mh

cMeuie.ji'i K0M.i0de.iT03 . . 0,06-0,08 O O

To ute y CMizHTeaa so speng 
Bbirpyatz :<0Mno3;;a:a5 . . . C, 01— 0,08 He ooHapyaie-,

1 k Ha pizoien xec:s saas*
BOsm .................................... 0.2—0,97 0.0U2

) » y ctc.-.’ l.ia o;i^aa*:aero 
naacTHiz;:j................................ 0,27 He oOrtapvaieu

CBep.ioBO'i.ioe y pi':^ero Mecn oaep*
A0B1XUKZ ................................ 0,005 » l

B COPTHPOBOIHOM OTae.'£HHH KOHUcHTpaUHH X.TOpOpraiiHHeCKHX coejn 
HeHHH oShIHHO H6 npeBUUiarjI 0,05 lir/.l. .XjIOpHCTblii Bojopoa Mbl h?\cu:i.i;

.Viuib 3 oTaejibHbix npoGax 3 ko.un? 
f ctbsx. ne npeBbiuiaiomHx tuchihux as

e 1 i mH.i.iHrpamm a.
B C3H3H c npHMeHemieM ccisona 

cepi£3:-:yio onacHocTb npeacTaB.iaeT Ha* 
vcmobhh jjih 3arps3:-:eHHH ko>kh 

HHrpea.'ieHTaMH, bxojhiuhmh b coctaB 
K3MH033UHH. Ha KOJKC p>'K pafiOHHX B 
xo.Hue paSoaero jhh mu HaxojiuH x.iop- 
oprasr^ecKHe coeaHHeHHH.

6opb6u c 3arpH3HeHiieM B03ay- 
xa nex o6opy.iOBaH npHTOHHofi h buth/k- 
Hog BiHTHJlHUHeH c MexaHH'-iecKHM no* 
6y>KJ€HHeM. BUTHJKHaH 3eHTIUiaUHB 
ycrpoe-a no npHHUHny MecTHoft butbjk- 
KH OT 30HT0B, yCTaHOBJieHHHX Haj OCHOB- 
kumh 2croiHHKaMH BUjjeneHHfi ra3a.

3^>eKTHBHOCTb BeHTHJiatiHH, KaK no- 
Ka3a.io caHHTapHO-TexHHqecKoe ofic.iejo- 
Bamie. Cujia HejocraTOiHOi! BC.ieacTBiie 
Toro. t:o nojana B03jyxa npo;i3SCUn- 
.72Cb CD CKOpOCTbJO TCWIbKO 7—8 il/0€K 
«a yp-:<=ae n.ien pafioqero. HenpiiaTHbie 
omyiiesHH, BU3usaeMue noaoQHbiM cno- 
co6om nojaaH ao3ayxa, napaiy c pa3- 
4;. Basse* h oxjiaxcaeHHeM K0MIIO3HUHH

Ha Ba«ibuax, BUHvaciiajiH psSoqHX nepexpuBaTb maCepa j\m;ipyjoWH* 
naTpyfiKOB h ,iaace npH btom ctpvh Bcmyxa, BupuBajomHeca nepe3 pa3' 
JIHHHble HOn/IOTHOCTH, C6HBE.:3 pa60TV BbiTHJKHblX VCTpOfiCTB. OTK.IOHHB
KoHBeKunoHHue iiotokh, noziHMaiomHeca ot BajibaoB. BMecTe c tcm 3a-

Cxena uiaTpoBoro yicpwiH* cneza- 
Tea*

1 B CBH3H c RexocTaTOMROH r ’’p25oT2Hsoc“ix} MeToia bajj'tJis.H0T3 onpejeaeaii* 
xaopopraHHiecKBX ooeamentS nptwaojg-Tock a eywapaoe ©npeflftJieHHe,
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Kpbrme npHTCRHhix nappy6x03 K2pyuia.no CajiaHc Meauy npiiTOKOM a bbi- 
jg^KOfi h B.neK* *no 3£ codc;i Heo?raHii30BaHHoe nocryn.neHHe 3arpH3HeHHoro 
B034yxa 1,3 cocep:-:;:x no\:cu:e:-:::;yj

CymecTBeHHhiM neieKTOM Be:-:i:uHUHOHHOH chctcmw aa.najiacb Heuocra- 
TOtBaH 94>4>€KTI!BH>:Tb Ma.IoeMKKX 30HT0B, yCTaHOBJieHHbIX HaA CTO.naMJI 
mis roTOBofl npo2>Ku:iti h naa CMecme.nHMH. 3Ha<?Hie.nbHo 6oaee BtJxJjeK- 
THBHbiMH oKaaa.iKcb ocymecTB.ne:-:Hbie no Hauie.Mv npoeKrv vkowthh Haa 
cMecHTejia\fH b Biue ujaTpoa c otkpmtoh nepeanea ctbhkoS (cm. pucynoK). 
flpH npon3Boa::Te.-:b:-:ocTii b 1 000 MVnac 3tii vKpbjniH npaKTHneoai no.n- 
Bocrbio .10Ka.nii30B2.nK Bb:ae.neK::s apepHocreH.

II p h m e h e h ii e x .n o p b ji k a .n o b u x n.nacriiKaTOB b k a h c- 
ctb e 3 a m e h h t e .n e fi k o jk ji, B npoH3BojCT3e x.nopBiiHH.noBofi oSysn 
ocHOBHbi.M cbipbew KB.iHeTCB no.n;:x.iopBHHHpioBan cMO.na. KOTopaa no.ny- 
gaeTCa npH no.niiMe?H3auHH x.nopBHHHAa BOAHOaMv.ibCircHHbiM .noccfioM. 
TeMnepaTypa pa3.noKeHHH sroft cmojiu 130—150°. B KaaecTBe ruaciMitw- 
MTOpa 3aecb npuMenaeTca xiOxTHjKjrra-naT, a cTa6iu;i3aropoM c.ny>KHr 
CTeapaT KaAbUHH.

Komoomhiw 3-is vrzomsu uparwosciaerca nyreu cMeme&RR Texcnuwtoro nowy™, 
iponitTaHHoro jirCyr’.nprs.iaToM. h x.n:r3MHH.K>B0A CMonu b CMeciiTe.ie. noiiy3eHH>K!
hmuoshwio yK.iaibisayjr Ha Harperyso ;■■> 170—200° n npofepTyio nocne SToro Baae.m- 
aou npecc<|>opMy, 3an:nn«HHyK5 tskim «5pa30M npecciJscpMy 3aK?N3ator. BbuepwnsaioT 
•eoKMibtco MHMyT, a 3ar?« crassr Ba Ht.nnoaonjKHTenbHoe spevH non ropaiHfl npeccj

KoMDOSHUHH 3.-3 *3T3 OOyBH no.T~3eTCH ITpH CMeuMfUffl OOpefleneRHUX KO-tmeCTB-
tamxnopenH'imoaaii cnx:J h jftf'yrn.itjna.iaTa b mmaTMt. Maccy oct3b.uiiot 3necb s.i» 
ooupeeaHHS Ha 12 330*35 rpH TeMnonaryoo 70°. rioc-ia coapesatma komtkwkiwio BanbtiyiOT 
qm TaMDeparype 120—140° c npn6aa.iiHfleM creapaia Ka-tmafl riony3eHHMfl noc.ie 
HAanaHHH x.iophibk.'iobuA tuacrsxaT oepotusanbiBaioT TeKcnueM * opeccvioT npH re-Mne* 
prype 160°.

AHa.nn3bi B03jyxa Ha cojepwaHHe b hcm BpeflHfaix ra30B h napoB b uexe 
JUOpBHHH.noBOH 06V3H CBejeHhl H2MH B TaCjl. 2.

Ta6a«ua 2. KoHneHTpatLHH rasoB h napoB b Boaayxe paSoAHx noMemeHHA 
npOM3B0ACTBa X.lOpBHHHAOBOA oCyBR B Mr/A

XnopopraHHHecKne coeAHHeHHH, Korophie BbweJiHtOTCsi npH TepMHHecKoft 
<«5pa6oTKe xaopbhkiuoboh cmo.™, npeacTaBJiHiOT coOoii OTWenHBUi.He:H 
•KxaeKyjiw x^opBHHana b pa3JiHiHbtx KOJiHnecTBeHHUx coneTaHHux hx uen- 
«ax coe^HHeHHfi. B ao3jyxe paOoqnx noMemeHHfi Ha npoii3BoacTBe xAop- 
■nnnoBofi oOyBH btb coejHHeHHa 6un« HaAaeHu HaMH b Ko.iH<iecTBe or 
0.14 ao 1,2 Mr/A. 3jecb 6uah o6napy>KCHbj TaioKe napu coahhoi! KHCAotbi
• BOHQBHTpaUHBX OT 0,008 AO 0,17 Mr/A, yTJieBOAOpOAH (b cyMMapHOM HX 
oopeAeAeHHH) ot 0.21 ao 2,61 Mr/.n a okhcb yrAepoAa b npejejiax or 0,01 
*> 0,022 Mr/A.

‘X.iopopranH3e- 
ckhc coeiHBeuBB HC1 C

(cysiMapHO)j CO

MeCTO B33TH3 KOHneHTpaUHH B Mr/.l
*C

w * 3

0,022

0,019

B noBemeRHM !
CBapoBHOft 0,53 1,2 0,92 0,03 0 17 0,23 !o,tOO.6SO.23! - 0,01
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3arpH3HeHHe B03ziymHOH cpe^bi xjiopopraHHnecKHMH coeaHHeHHHMH u na- 
pa.viH cothhoh KucjjOTbi B03p2cra.no no Mepe noBfaJiiieHHH TeMnepaTyphi 
warpeBa npii pa3.iHHHbix npoii33cacTBeH:-Uiix onepaminx.

BeHTHjinmift paSoTHX no-MeuieHaii oc>u:scTB^a.iacb c noMombto necKojtb- 
Ki;x BblTH/KHblX VCTaHOBOK, r,ep30HaHa.lbHO apejHa3Ha4CBUlHXCH J.13 MeCT- 
Hofi BUTH/KKH. HeCMOTpH H3 CpaBHHTe.lbKO 2bICOKyiO XpflTHOCTb B032VX0-
ouMeHa (10—20). 3tp4)eKT!!3:-:ocrb BenuusuaH oxa3a;iacb Heaocraio'iHOi'.. 
OcHOBHhiM ae^eKTOM ee 6bi.no oncyTCTBae MeerHoro yia-iemm BbinecieHaa. 
o6pa3yiomHxcB npn o6pa6orxe KOMnosauna Ha npeccax, Ea.ituax a np■: 
csapKe o6yBit.

ycraHOBKa 30htob Haa C3£?o>iHbiMn 3epciaKaMii, o6whho npiiMeHHio- 
UIHXCH B 3TOM npOH3BO^CTBe, HB 3d>(})eKT;:s:ia H He MOHvST p3CCMuTpiIBaTbCH 
K2K MeCTHOe BUTBWHOe yCTpOuCTBO, Ta.K K2K HpH CBapKe X.nOpB!iH!UOBOa 
cfiyBH ra3U B£>ue.iH!OTCfl Ha ypoBHe KO.nea ciuamero CBapiUHKa b neno- 
cpeacTseHHofl 6.ih3octh ot e:o .mua. HaaSo.nee paanKa.nbHWM ycrpoticTEOM 
b ja.HHOM CJiyaae hBvIhctch BcpriiKa.nbHbii bbithjkhom KaHa.n nponiB Kaao 
,noro H3 pa6o<mx MecT, y^a.ieHHe B03ayxa Moaner npoH3BoauibCH aepei 
oT3epCT:ie b cro-ne BepCTana. 32pxHan nacib xoroporo npa stom jc.nacHa 
6tiTb ncnojib30aaHa Kax n.iocKitfi bwth/HhoA xaHaji,

yjoBjieTBopiiTejibHbifi ai+iiJjexT na6^11032.123 a b cnyiae buth-akh qipei 
ropH30HTajibHbie Kopo6a, pacro.iaraeMbie na noBepxHocra Bepcraxa. Cxo- 
pocib oTcoca nepe3 buthahhc oTBepcTHH acciAHa 6wTb He MeHee 6 m/cek.

IIpHMeHeHHe X JI O p 3 II H H .1 O B hi X JlJiaCTHKaTOB 3.1H H3 0- 
jiHUHM 9jieKTponpoBojOB. Ha 323oae, rje x.iopBHHH.iOEbiS njia* 
CTHK3T ncno3b3yerca b KanecrBe H30.iHuiio3Horo MaTepHa.ia im aaeKrpo- 
npoB030B, noKpbtTHe nposo^a x.iopBHHH-ioaoft 06030HK0H npoH3BojHTca Ha 
mxpntiMauiHHax.

Bo BpeMH cyxiKH XJiopBH.-:;:.ioBoro irurruKaTa b cyuin.ibHb;x niKi^ax, 
a raiOKe npii njiaBKe ero a hob Bbixoae r.posoja b ropsmefi 060.104x0 H3 
pmobkh mnpHUMauiHHbi b 303jyx pa6o‘Jero noMemeHiia Bbue.isxTCH c.ie- 
iyioimie jietymie BewecTBa iradn. 3).

T a 6.1 k a a j

Metro B3stiiR npo6

X^opopra-
HHiecKHe

coeanrfeHHfl
HC1

C i

(cyMMapMo)!
1

c0 i

Koj.neHTpattHa b mt/.t

5<!S

z =

« 
i S
u 2 ic<e 4S 3

-S
nS
= *X t=Z 3‘

ee 
• rz
s ssU Jitf ^ eo t*s z

iT*ftz
s
— a
— rsZ =

1
t* l

= 2 .
v 1as ^ 1R9 ft 1
SI ; £ ^

1
tt1 ft

C x ;x i<c w : £ £

y mnpHu«aminu b aone •
auxa.ma paociero . . . 0.CO3 0,1 o.oo; 0,06 0.3 0,6 : —
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B cocraBe .leTyanx BemeciB, Bhue.i3i02iHxcH npn HarpeBe x.igpbhhiijic 
soro n^acTHKaia no 120—140', conepmsTsa x.iopopraHH4ecKne coejHHeHHf 
b KOJiHHecTBe or 0,003 no 0.5 xir/.i, napu cboOoahoh co.ihhoh KiicxioThi o



0,001 ao 0,06 mt/.i, yrjieBoaopoaa or 0,08 ao 0,6 mt/a h okhcb yrAepoAa 
or 0,01 ao 0,05 .mt.a,

BeHmiauHH uexa ocymecxBAJuacb c noMombio BHTH)KHbix 3ohtob, ycxa- 
HOBJieHHbix Ha Te.iecKoni*iiecKOM onycxe Haa Ka>KAOfi toaoekoh mnpHUMa- 
uihhu. ra3bi, Bbue.iHBaiHecH non cyiUKe nAacxHKaxa b cyuiHAbHbix wxacpax 
II npH OCThlBBHHH XAOpBI!H.'U03oro npOBOAa IJOCAe BMXOaa H3 TOAOBKH 
mnpHUMamiiHbi. nocivna.m b bo:-avx paOoHero noMemeHHH, noAAep/KHBaa 
a weM 3HaHHTeabHhie KOHiieHTpaiiiiH xokchhcckhx BemecTB.

Pe3yjibT3Tbi MeaiiuHKCKoro oScjieaoBaHini paOoqnx. 
MeaHUHHCKOMy oc3iueTeabCTBOBaHHio 6mah noapeprayru Bbi&opoHHbie 
rpynnu paSoniix oficAejOBanKbiX npeanpHniHii. B iiexe xaopbhhhaobnx 
naacTHk3tob 6biao ocMOTpe.Ho 43 neaoBeK, npeHMymecTBeHHo BaAbiiOBiUHKH. 
UpH pHHo-.iapHKro.iorHHecKOM Hcc.ieaOBaHiiH y 3Haq;!iejibHoft qacrii pa5o- 
hhx b BepxHiix AbixaTejibHbix nrrex (b Hocy, ropTaHH h Tpaxee) 6uah o6- 
HapyaceKbi Oe.TOro uaera fi/iei-x . 0<5pa30BaBimiecH b pe3yAbxaxe c.MemeHHH 
nbiAH co c.iH3bioj 3th n.ieHKii 6bi.in n.iOTHbi Haouiynb, h hx TpyAHo Sbi.io 
yaajiHTb c no3epxHocTH cah3iictoh o6oao<ikh. y 17 qe-ioEex 6buia y era hob- 
jiena THnepeMHa ca;:.j;ictoii ooo’c-ikh MpxiiHx AbixaieAbHbix nyTeii. SlBAe- 
hhh xpoKHnecKoro SpoHxiiTa 6bi.i;i HafifleHbi y 13 aeAOBeK. H3 imieHeHaii 
co CTopOHU opraHoa KpoBOofipaaieHHH AOA/KHa fibiTb OTMeneHa cocyAHCTaa 
rHnoroHHH (90—100/45—50) y 13 nenoseK, yMepeHHaa rnnepTOHHH y oa- 
hoto, apTepHO-K3pAHocK.iepo3 — y 5 hc.tobok. CocxoaHHe we-iyjOHHO-KH- 
lueiHoro TpaKTa xapaKxepH3OBaA0Cb y 10 oficJieAOBaHHhix hfuichhamh xpo- 
HHnecKoro racTpHTa h y 2— xpoHHHeCKoro KOAHTa. y 15 He.TOBeK HMeAHCb 
H3MeHeHHn co cropOHbi neneHii 3 4>opMe 6oAee hah Menee Bbipa>xeHHHX 
renaTHTOB, coHeraBiuiixcH y 2 oOcAeAOBaHHbix c hbachhumh xoAeuncruxa.

Co CTopoHH KpoBH y 29 o6c.ieAOaaHHhix hmcah Mecro nH3KKe umppbi 
reMor.TO6:!Ha: y oahoto— 46°#. y 22—50—55%, <y 6—56—60%. (fopMVAa 
KpOBH H P03 6e3 OCOfieHHOCTefi.

06pamaeT Ha ce6a BHHMZKiie, hto y oScAejoBaHHOft rpynnw oTMeqaAHCb 
3a6oA€BaHHH KOiKH )aKHe, KOMeaoHbi), b oco6eHHOCTii Ha AHiie, wee, rpyflH. 
IIopaJKeHHH KOJKH HaSAKWaAHCb He TOAbKO y AHU, COnpHKaCaBUIHXCH c co- 
boaom, ho h y Tex, kto npHMoro KOHTaKta c hhm He :iMeA, ho pa6oxaA 
B TOM JKe nOMemeH-'H, BlIAHMO, 3a6cUieBaHHH KOKH BM3bIBaAHCb B03A«fl- 
CTBHeM coBOAa npn cop6un;i ero napoB.

Ha xiiMHHecKOM 3aBOAe 6uao oOcAeAOBaHO 25 KeHiiiHH-pa(5oTKHti, npe* 
BMymecTBe.HHO npeccoBimmu h cBapmHnbi, c npeofiAajaiomHM cTSKeM pa- 
fioTbi b AaHHoft npc<|>eccir! ot 3 ao 6 AeT. y «eKOTopbix H3 ihhx, ocMOTpea- 
BUX OTO-AapHHTOAOM, OKa3aA3Cb pa3AHHHOft CTeneHH THnepeMHH CAH3H- 
crhix o6oaoh€K Bepxnirx AbixaTe.TbHux nyrefl «a sceM hx npoTHJtceHHH hah 
TOAbKO Ha orpaHHHeHHbIX ynacTKaX, XpOHHBeCKHC CpOHXHTU SblAH BblHBAe- 
bu y 5 He.TOBex, y.MepeHHo BbipanceHHaa 3M<4>H3eMa AerKHx y 3, ocTaTOiHbie 
HBAeHHH nAeBpura v 2 HeAoseK.

Co cropOHbJ cepAewHo-cocvAHcroft cHCTeMu y 14 qeAOBeK ycrraHOBAena 
cocyAHcran rnnoTonns (R/R90—110 55—65) h y 4 qeAOBex yMepeHHO Bbipa- 
xteHHasi THnepTOKiis (R^R 140—165'80—85), TAyxne tohm cepaua, paciun- 
pesae ero rpaHHU h AaHHue SAeKTpoKapAHorpaMMbi; HH3KHii 3y6eu T He 
MeHee qeM b 2 ochobhwx oTBeAeanax h 3aKpyrAeHHocTb HHTepBaAa S—T,
A3AH OCHOB3HHe B HeCKOiTbKHX CAyqaHX AHarHOCnHpoaaTb MJIOKapAHO- 
AHCTpoCpHtO.

B oCcAeAOBahhoh rpynne y 6 'mzjiobbk 6ua AHaraocaMpoBan renaTHT. 
IIpH btom y HeKOTopbix ahu oxxieieho OAHOBpeMeHHo 3a6oAeBaH«e newean 
* acejjyAKa. Hh b oahom h3 CAyqaeB 3a<SoAeBaHHH neqeHH mu He motah 
■OBCTaTHpOBaTb B aHa.MHe3e HAH irpH OCMOTpe npH3H3KOB JKeAXyXH, B MOqe 
*emHbix nHTMeHTOB TaKJKe He 6buo. Y 3HaBHxeAbHoro hhcah ocMorpeaHux 
ofiHapyH^eHo HefaiiiHoe vBeAHqeHiie neqeHH 6e3 xapasxepHbix waAoC h qys- 
CTBHTeAbHOCXH npH naAbnauHH.
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AHajiimipyH pe3>vibTaTU MtiHUHHCKoro hcoS.xojiimo or-
UCTltTb, WTO y H32 3CTKOH W2CTH r i5oWHX 6al.~i{ oOHapJOKeHbl II3MeHewna CO 
CTOpoHbi BepxHHx h 6o;iee rayGccc-fx jhixare.ibHbix nyreA. 3rn HaS.ncaeHun 
n04TBep>KJialOTC3 I! .IHTepaTVpEblilH flaHHbIMH.

OGpauiaer Ha ceQa BHHMa:-;”; bmcokhA npoueHT koxckhx nopaweH::’’?, 
WTO BTHO.lOrHWeCKH, HeCOMHCKKO. ;3H3aHO C B03jeHCTBHeM C0BO23.

Cepbe3Horo BHiiMaHHH 3ac.r/^:KBaeT Ha.i;:wne renaTiuoB y HeKonpsix 
paSoHIIX, COnpHKaCaiOIUHXCB C X.tipBHHH.'IOBOA CMO.TOA H XJIOpnHHIVjr3H\n. 
MJiacTiiKaTaMH. HeofixojiiMU noarowy ja^bKeftuine 2H.waifHwecKHe Hac.no- 
jtteHHB 3a COCTOHHHe.M 32Op0BbH pafiOHHX, COIipHKaCalOmHXCH C X.IOOBHHH- 
jioboh cmojioh H ee n-iacTHKarawH, wtoOh npejynpejiiTb pa3BHTiie cepbc-3- 
Kbix nopaxceHHft neweHH.

B bl B 0 2 U

1. B cocraBe jieTywHx Bemecra, o6pa3VK3Binxcn npn TepMHwecKofi o6pa- 
<50TKe XJTOpBHHHJIOBOfl CMOJlbl E IIJiaCTHK3T0B Ha np0H3B0flCTBe, BX02.WT 
xjiopopraHHwecKHe coejiiHeHHH, yr.ieBOjopojai, napw cbo6o2hoh coJHHoif 
KHCJiorbi h oKHCb yr;iepo2a.

2. Bo32eAcrse bthx jiery'WHX semecTB npomiaeTcst b p33«pa>KeHii;i c.m- 
3hcto5 o6ojiowkh npeHMymecTBeEEO BepxHiix juxarejibHhix nyreA; a.r.m.ib- 
Hoe BJIHHHHe BhICOKOaHCnepCHOfi ZSIiTH H napOB XJIOpBHHH.IOBOH CMO.Itl Bbl- 
SbiBaeT, xpoMe roro, cyxocrb h aTpo<J>HK> c.ih3hctoA o6ojiowkh Bepxnnx 
jibixaTeJibHbix nyreA, a TatoKe cooco6cTByer pa3BHTHK) xpoHiiwecKiix CpoH- 
XHTOB.

3. 3HawirrejibHO€ whcjio renarnroB cpe2H oOcneaoBaHHbix pafiDwnx,
a raxxe M3.weHeHHH b Bepxnnx -HxaT&TbHhix nyrax ct3bht Bonpoc o k?o6- 
X02HM0CTH aa^bHefilBHX flHHaMirweCKHX 3a COCTOHHKeM 320-
pOBba paOowHX B npoBeaeHHH psLia jiewe6HO-npo<})HflaKTHHecKHX Meponp’in- 
THft, B WaCTHOCTH, OpraHH3aiIHK) 22H paOOHHX TeiUlOBJTa)KHOH (me-lOWHOH) 
Hura^smHH jieKapcrBeHHUx BemecrB.

4. ripH npHM©HeHHH B K3WeCT3« n.iaCTH<})BXaTOpa XJIOpBHHHJIOB COBOJia 
y SojibiiiBHCTBa paSoiHx Ha6.nC2awiHCb Koatnue nopaJKeHHH TKna aKHe 
c npeHMyrnecTBeHHofi jioKajin3anae8 Ha Ji;me a uiee.

5. B uejiax npo4>H.iaKTHXH kokhbix 3a0ocieBaHHA npH pafioTe c cobo.iom 
neo6xo2HM cjieflyjouiHft KOMnaeKc o32Op0BHTe.ibHhix MeponpHHinA: H o6ec- 
newehHe pafoWHX Ce-ibeM h cnezoaewaoA; 2) ycTpoAereo ayuieBoA Tuna 
caHHTapHoro nponycKHHKa c OTjnabHhiMH pa32eBaabHbiMH bjih aoMaiuHeS 
n paOoweS oaextahi. flpH caHHTaraoM nponycKHHKe aoaxtHa (SuTb o5ooy- 
aoBaHa napoBan xaMepa abb n;»3apKH fieabfl H cneitojewau npH Tevne- 
paType 110—120° b TeweHHe waca. B aexe jothchw Curb o6opy20BaHM 
yMbiBavibHHKH c noaBeaeHHoA ropinefi h xojio2hoA B020A.

6. .HjIH 032OpOB2eHHH B032>2ZE0A CpeXM Heo6X02HM0 no B03M0/KH0CTH 
yMeHbuiHTb creneHb pa3JioweHHH x.iopBHHHjiOBoft cmojih npn TepMiiwecKofr 
ee o6pa6oTKe. 3toto mowho aocnrHyrb nyrew craniapTH3aa«n ee TepMo- 
ctoAkocth, a Taxwe nyreM penvizpoBaHHH TeMneparypM Harpesa Baobuos. 
npeccoB h apyroro ofiopyjoBaHza. He jonvctcaH npeBumeHHH ee C3?px 
120—130°.

Mpe3BbiwaAHo BaxtHoe 3Hawe=ae HMeeT paoHOHajibHo oCopyjoBaHnasi 
CHcreMa BeHTHJisnHH. paccwinaHHEB Ha MaKCHMa-ibHoe yxptiTHe hctowhhkob 
BUjejieHHH ra30B, napos h bujol

B cbh3h c TeM, wto Ha HeKOTopwx np0H3B02CTBax Ha&aioaajiHCb ciywarf 
BocnjiaMeHeHHH KOHjeHcaTa, oCpoyiomerocH b buthjkhhx BeHTH.iauHOH- 
h«x Tpyfiax npn conpHKocHOBeszz c otkpmtmm luiaMeneM, BbiTHHtKwe 
ycTpoficrea jiojijkhh npoeKTnpoB?rbcfl c coC-iioaeHHeM yc.TOBwA, npiiHHTbix 
CTpoHTejibHbiM 3aKOH03aTeJTbCTBov oiH vcrpofiCTB, npe2H33HaweHHbix K ne- 
peuemeKHio orHeonacsbix raaoem oieceS.
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«t>. C. Okojiob

0 cnocoSe onpeiejieHHH cTeneHH „p>«aBOCTH“ cojietioft pbiShi
H3 Ka(t>e^p=i o6mek ritrHe.iu Knpr«3CKoro rocyaapcTBeaHoro 

MejiiilH.iCKoro HHCrHTyra

KaK H3BecTKo, cr-ienaa pt>i6a cnocofiHa noABepraTbCa ocoSoMy H3\ieHe* 
hhk), noJiyMHBUieMy 3 oSiueHiimiH Ha3BaHue «p>K.aBAeHHe». 3to npoHBA.aeTCs 
b bhahmom no>Ke.iTc:-:aH noaepxHocTM pu6u, KOTopoe conpoBo>KA2eTCH pa3- 
BHTMeM cnemi4)1J“e,:;‘;^rc> aanaxa. B pe3Kiix rreneHBx stot npouecc paenpo- 
crpaHaeTca Br.iyfib ir.cKyAaivpu, Bbi3UBan b Hen aHancniHHhie H3MeHeHna.

Maorae aBTopu cnpaBeAAUBO ckaohhu cBH3bicaTb npouecc «p-KaB.ie- 
hh»» pu6u c npoitecoM pacnaAa JKupa h noccieayiomuM npeBpameHHeM 
CBO60AHWX HenpejcAbHblX /KIipHUX KHCAOT B npeae.IbHUe KHCAOTU H OKCH- 
khcaotu. OAHaxo H3MCHeHH5J, npoiicxoAHiUHe b coAenoil pu6e npH ee 
*p>KaBwieHHH», MU :-:e MOHieM OTOHiAeCTBAHTb C H3MeHeHHHMH B qaCTblX 
aiHpax. Mo>kko AonycTHTb, mo b cqachoh pu6e HaxoAHT OTpaxceHHe HBae- 
KHH CAOJKHblX paCLAir. jiTCAbHCHOKACJIHTCJlbHbiX npOUeCCOB JKHpOB, HO B yCAO- 
bhhx SejiKOBoii cpepbi, coAep/Kamefi k TOMy we Muoro h hhux BemecT3 
•opraHnqecKoro 11 HeopraHHiecKoro xapatcrepa.

OfibiHHO creneHb piKaBAeHHfl co.ieHofi du6u oTMeqaeicB Ha ochob3Hhh 
opraHojienTH'iecKoro ee HCCAeaoBaHHH. HaM npeAcraBASiAocb u?Aecoo6pa3* 
hum AonoAHHTb TaKoe Bne^aT.ieHHe ofi-beKTHBHUMH noKa3aTeji«MH. To, mo 
HaMH npeA-iaraercs Hitwe, no3BCAaeT Bno.iHe onpeAeneHHo ynoBHTb pa3Hhie 
CTaAHH pJK3BAeHH« pbl6bl.

riepBoe, mo npauiAOCb H3yqtrrb,— mo cnoco5 SKCTpaKUHH weAToro 
BeineCTBa «pJKaB1H:-:U» KaKHM-A«6o paCTBOpHTeAeM. H3 HeCKOJlbKHX HCTTU- 
TaHHbix pacTBOpmeAea (3<{)Hp, cnHpr, aueTOH, boab) HaHfioAee iioaxoah- 
IUHM OK33aACH Cni'pT, KOTOpUfi AOCTaTOBHO xopoujo H3B.ieK3eT /KIipHbie 
KHCAOTbi h b to we 306MH nomh He H3iuieKaeT HefiTpaAbHue wnpu. Cnapr 
o&iaAaeT h TeM aoctohhctbom, mo KaK BemecrBO, CMetiiHBaiomeecH c boaoh.
He Tpe6yeT KaKoS-.in6o ocoOchhoh npeABapirreAbHofi o6pa6orKH oedema.

Btopoh npoScfi, npHMeHeHHofi hbmh aah H3yneHHH cteneHH pwaBAeHHH 
pbi6u, CbiAa npoSa Ha aAbaerHAU b cmipTOBOM SKCTpame H3 cojieHofi 
pu6u. AAbAerHAU sbahiotcr oahhm H3 npojiyKTOB, aojiynaiomHxcsi npu 
nporopKaHHH wHpo3. EcrecTBeHHO 6uao oJKHAaTb, mo h b npoueccax pwaa- 
AeHHH 3T0T npOAy'KT MOW HO 6VACT yAOBHTb.

MeroAHKa nocraHOBKU onuTOB csoAHAacb k CAeAyiomeMy. Pu6a ocMaT- 
pHBaAaCb, H ITpOH3BOAH>iaCb OIieHKa CTeneHH p>KaBAeHHfl Ha OCHOB3HHH 
opraHOAeimiiecKoro accAeAoBaHHH (HepwaBaa, c noBepxitocTHOH phobhu- 
Hofl, c AH<})4>y3Hofl pacaBHHHofi); nocAe more pu6a oqnmaAacb ot Hapyw- 
hux noKpoBOB (qeuiyH, kojkh), or BHyrpeHHOCTeft h no bosmojkhocth ot 
Kocreft.

Ot KawAofi pu6u aah noAyqeHna cpeAHeft npofiu (SpaAH KycKH Msica H3 
paaHUx Mecr h nponycKaAH qepe3 MHCopyfixy aah nojyqeHHH <})apuia hah 
pe3aAH HOHCOM Ha MCAKHe KyCOHKH.

MeAKyio pu6y rocne vabachha kohch, BHyTpeHHOcreft h KocTefl npony- 
ckhah ueAHKOM qepe3 MHCOpy6Ky. ^Lah noAyqeHHH npo6u TOAbKO pataBoft 
qacTH Bbipe3aAH Haa5o.iee nopanteHHue yqacTKH waca b pa3Hux MecTax, 
a aah ncwiyqeHHH Mtaee pJKaBoft nacrH H3 srofi ace pu6u — mbao paoBue 
yaacTKH Maca, npeniiyiuecTBeHHO TAy6oKHe caoh. !

5ah 3KCTparnpoBaffHst fipaAacb aaBecna puCu b 20 r. HaBeCKH noMe- 
tnaAH b koa6u hah ReCoJibuiHe ckahhkh h nHneiKoft bboahah 100 ma 96° J
3THAOBOIX) aAKOrOAH. CocyAU HAOTHO 33KpUB3AH KaVTyKOBOfi HAH KOpKOBOfl |
npofiKoft. PwOHuft 4>apiu HacraHBaACH Ha cnHpTe 2 naca npu hobtophom :
BcrpnxHBaHHH. noryTieHHyKj *HAKocrb «J)HAbipOBaAH qepe3 OyMawHuft ;
CKAaAHaTUft ^HAbTr 3 HHCTyfO HOCVAy, KOTOpyro 3aTeM nAOTHO 33K0U33AH 
KayqyKOBofl hah KopxoBoft npoOKofi.

ucc^068749
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