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UNION CARBIDE CORPORATION
CHEMICALS AND PLASTICS

P, Q. B0OX 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.

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.

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

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

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

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 Tow 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
(PYC-?) 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,

7N /4//41/6\,9
R. N. Wheeler, Jr.
RNWJr: ke

cc: J. W. Whittlesey




WORKING CONDITIONS AND MEASURES FOR THEIR IMPROVEMENT IN

PRODUCTION AND USE OF VINYILCHLORIDE PLASTICS.

Tribukh, S.L., Tikhomirova, N, P., Levina, § V., Kozlov, L. 4.
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 (trieresylphosphate), 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, vinylechloride 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 l30-165° 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. 1In the
literature, cases with lethal outcome are described, caused by the toxiec
effect during the production with vinylechloride naphthalenes (golowax) 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 plasticssi~ 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 130-160°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.
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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 li- Organochlorine compound, sovol and hydrogenchloride content in
the air of vinylchloride plastic plant
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1, Name of the department; 2. Place of the sample taking;. 3. concentra-
tion in mg/l; 3a. organochlorine compounds,included sovoll;  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 mixedsy 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 vinylehloride 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/l. 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/1) can be attributed, most likely, in great part to sovol.

1 on account of the insufficiently developed method to determine separately

organochlorine compounds, they were determined summarily.

e
[E

068732




At the mixers the organochlorine compounds were found in an amount from
0,01 to 0,08 mg/1, and in the working place of the rolling - from 0,2 to
0,97 mg/1.

In the produact sorting department the organichlorine 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 hoodsg,
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, deviate
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.




“5-

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 m3/hour these orifices

practically completely localized the separation of noxious gas.

Scheme of the tentlike openings of the mixer.

Use of vinvlchloride plasties as substituent for hidesi- 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 170 « 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. 8%% "




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 2:1- Concentration of gases and vapors in the air of working places
in vinylchloride footwear manufacturing plants in mg/1
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1. place of the sample taking; 1la. at the rollers; 1lb. at the press;
lc. at the welding placej;2.organochlorine content; 3. minimum; 4. maximum;
s, average; 6. concentration in mg/l; 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/l., Here we found also vapors of
hydrochloric acid in concentrations from 0,008 to 0,17 mg/l, hydrocarbon
vapors (determined summarily) from 0,21 to 2,61 mg/l and carbon monoxide

vapors within th 1limits of 0,01 to 0,022 mg/l.




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
gases 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 wires:-

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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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 plasties; 7. over the

%g%%2§ %?p%ﬁé . ACZ?S not deteeted; 9. minimum; 10, maximum 1ll. in the

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/1, hydrocarbon vapors from 0,08 to 0,6 mg/l, and carbon
monoxide vapors from 0,01 to 0,05 mg/1.

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 toxie substances.
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Results of the medical examination of the workersi- 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 17 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
- Lé%, 22 50-55%, gnd 6 56-60%, 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.,




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
5] why devacted Thudhie. souns or The heRt, 136 enieresment sl the
data of the ECC: 1low 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.




The presence of hepatitis in some workers, in contact with vinylehlo-
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*lnhalation of drugs for
the workers,

L, 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

) X
* (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°,

0f extremely great importance is the rationally equipped ventilatién
gystem, 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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Tatawua 9 Jannsie pa3Mera OLAKHOK NPH Pa3aHYHEIX cnocobax Oypewns
B NpouenTax

PasMmep nwaior
Mpou3B0ACTBEHHMEA 2T 002CE '
10 2 p | :

Bype.ine rayberit cepamy

Mepdoparopioe Gypeune LI ;vie ¢ ApoMHIxQi

1

SOKHMHE CKSaAKHHAMH €CThb BCE IDEINOINAXA QAR Pe3KOro CHIAEHIS NELg..
06pa30BiKHA BLIEACTBHE JIVIIIErOo AOHTaxkta OypoBoil melaM ¢ 3010, 1o
cycaoBanzaeTcd AaKHON Ov7:xd., 60anlioil modavell Boawl el BO3EVXa,

Hecyorpsa Ha To yro Hay: Suii DDUFEATH MEPH A48 A20I5LIH §1070,
B KOTOP2M BEJIHCh HAGIOIEE . OT CCTAS:ELX BHPaBOTGK € UENLD HOHTIO-
YeHHA BIHAHNA O6LWEro 3amLii<iif BO3IVX2 TOJ3@MHLEIX BRDPADJITON. 538 imo
HeJb3a OblTa VBEPEHHBIM B TIM, YTD O3LI:3 3anbLIEHHOCTbL BHID&TOTON 12
NOBJiSAIA H2 Hawd Heedez:zixnf, HeofioluMo noBTOPHTh HadatleHiw
upH Goaee TWIATeIBHOH H30:IIIUH OT OCTRI:EBIX BRIPAGOTOK WIH LDH yoao-
Biill MpHMeHeHH? ADYTHX MEIITOHATLA, HINTIOYAIMHX BanAHHNe ofin2i 3a-
NBLIPHKOCT BO3ayXa BuipaboTax Ha nalaarbpasosadie npH CGypexin ran-
GUKIIMH CKBamHEaZMH. JTO -:M Oodee ©red6X0JHMO B CBA3N € TeM. uTo
€\ peHue TIYGOKHMH CKBaAH=Z:MH ABIARTCE [POTPECCHBHBIM METOIOM XKak
8 IKOHOMHYECKOM, T3k H B TETHEHHTECKOM OTHOWIEHHH (ycrparesse eubna-
UHH, WIYMa, CTaTHYECKOTO KOMIOHEHTa B -afboTe, COxpailesHe ) poBuX
pabcT),

Bueoziwu

I. Ha 0OCHOBZHMH NpOBEZ:ZHHIX HCTIEIOSAHHH HVAKHO C€I&12T> SHIBO
€ TOM, 4TO HI OIMH H3 METOZ:3, NpHMeEAsMuX AAA Gopblbl ¢ Mhilbio 0D
GypeduH, He JaeT elle BOOIZZ NMOJOKITEILHOr0 THIHEHHUECKOTO 3DPerTa.

2. Heo6xoanmo npoJoaxzrs paGoTy NO HILCKAKHIO HOBBIX CMayriaaTe-
Jeti HAH neHooGDasyIOWARX BelecTs 1% uetefl Gosee addexTuBrON Gopbial
¢ NBLIBKO npy GypeHuwu,

3. O1H2KO 10 H3WCK2aHMA FOBHX Cpellts 60pulbl € DbLAbK CIe1veT
IIIPOKO NPHMEKATh BORY, TMOCEAILKY OHA 1Z€T 3HA4HTENbHOS CHMH:R2uMe 3a-
nu.-xemgnocm BO3JVXa, OCO6exz) ¢ JobamaexieMm wmulaoxadra B woanue-
etse 0.29%.

C. .. Tpu6yx. H. 1. Taxomnposa, C. B. Jlepuna w 1. A, Koanos

Ycnoeua Tpyaa M MEpPONPHATHA NO HX O3X0POBAEHHIO NPH
NpON3BOACTBE H MCNOAL3OB3HHH XJOPBHHHAOBBIX
NJ1aCTHYECKHX Mace

Ma xabopatopus NpOWIBOICTBERZNX HCCIL10BIIHA MAcTHTyTa rarnesd Tpyi1a
u npodatioresannd AMH CCCP

[Ipou3ssocTBO XNOPBHHAMOINX MJIACTHYSCKHX MAcC, a Takike § pastdv
HbX H3ZCIHE H3 HHX B TeUe:ze MOCILIMEr0 IeCHTHACTHA NONY4YH.IO 3HAUA:
TeNpKOe p23BATHe. MeXAy TeM B THIHEHHTECKOM OTHOUIEHHH 370 MPOH3-
EOJCTBO M0 H3yYeHo.
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OCHOBHBIM CHIDREM DPH H3ITOTCORIEHHH XJOPBHHHMOBHX NARCTHUSCKHX
MacC ABJAIETCA XJIODEZHHHAOB2R CMOI3, KOTOpasd NOJYHEeT s H3 BHHILINIO-

Ja— BecUBETHOTO 7233, KoAilexcupylollerocs npy 12—I4° s H\H.ElKOCI‘b
¢ yaeabHBIM Becom (. ?‘8-—-0 90. Bit#.IXA0PHI B CBCIO odepelb noaydaer,
gpH B3aHMOJeilcTBiH T13006pa 3-1u\. IPOAYKTOB Da3IoKex:is Napos Hecpm
(BuHMJ2) H Ta300602350T0 X10pa. B JaibHedlleM BUHHJAXIODHA KOHIEHCH-
pYETCA T TIPUMEHERHEM E.H"{.'XO"‘BT._-za H noJBepraercs NOJHMepH3alllA

p aBTOKIaBaxX. TakyM ¢HpazcM. NoliXJIOPBHHHIOBAR CMOS2 ABAAETCA Npo-
uxrou TMOHMEPH3ILTIH BUHIL \.10*.;:1 Baaroxaps cTofikoeTH K AeficTsuio
metoyeil, paibaBIfsRzX KiCToT, $Topra, O8H3lHa 1 CMJ304HOTO Macia
HOTEXJOPBHHILIORAR JvoJa r:nmet- eTCH 404 MPOH3BOICT2a KHCJIOTOYNID-
WX NMPOKIAIOK, TRIEE! 174 Cralaadnl, 3AMEHHTR 8 KOKH H Ap-

TIpy M3TOTOBJEEN! pa3TAYHEKWX H3IEIUH MNOAMX.IOP3IHNIOBAR CMola
WIACTHQHUHPYETC CICHREMME 3Dup2Mil PTaIHeBoll KHET “ol (AUBYTILIDT -
aat), Qocoprol KrioThl (TpHKraztadocdar), cMecsd XIopamdeHiiIs
{coBo) WM XJI07HpI3LHHBIX E2PTITHHOB (rogosakc). Bubop maactachin-
K3T0pa 3ABHCHT ©F Li3E24eHNR .ss.-mon.me.uox‘i NAacTHIeC xSl Macewt,

Buanaxaopna, coo JATEPATYPERM  Z2RHHM, OTHOCHTSS K IIifHM  HADKOTHREM,
HaproTHYSCKHe  KOEI £ <8I0BEKA HAXOJATCA 3 npejedax or 75
10 250 mr/a. Coraace : seckoro (1942}, getyvise -2mecTsa, sHICIN0-
wEecR MPH HETPEEE XII7144HN0BSA CwOSH M DJA3CTHKATOB 10 13 —165°, BW3mBaKT
y EHBOTHHEIX B VCI0D'IA% JIHOKPATHGH 32T0a3KH B 32BHCHMOCTH OT AJHUBHTPAUHM C1e-
yoUBe ABICHUA: pai He BRIFVET CIHIMCTHX 0060.ICYeK, HITVIDeHHE IWXaidif,
gopaxenus uedtpas: SamMefl  CioTEMH,  PAcOTpOlICTBO  KOOPIIHEUHMH  IBHIKEHAH
W rE621b TMPH RBJCHHAN &ILHKTHYECKHX CVIZIOT,

CoBol H 10103anc. B30INMHE 3 ZHHJOBHE TNAXCTHXATM 8 KIUecTRe VArrig.
aell, cbrataor ofUllM B WECTHEM TG s aciicreneM. [To of@evy 6031eicTonio
H2 OPraHM3M COBOJ ¥ Tair3ake OIHGKH X XJI0p3aMedleHHHY  VIJI€22I0pOlaM  JKHPHOTO
pria, B OCHOBHOM 023 [423uBaOT I&20TIZ2 HA UApeHXHMarTo3HHe OopraMe. Taxerioe
OTPRLTIEHHE NPOTRHIET T2 IV OCTELR 7w I210CTPOfl ReITol &TpoeodA neveRd. B aife-
paType ONECAMM CTVSER SVEPTEIBHITO HITIZA UPH OTPABJEHHAX Ha ODOHIBONCTEE X.1J-
pEposadHEMI Hadial.uzdy (roeBziIoM) ¥ IxdexunaMu (comoaom). MecTHoe IeficTohe
COMANA M TrC.ISBAKCA BLIE~LSTCA B DODAAESHAX KOMH THNA axHeGOPVHHX H 9PHTEM3-
T0360-3€3RKYAAPHEX 227 M2TSTOB.

I

Yeaosus Tpyla npii paboTe © XIOPBHHHJAOBBIMH ILTACTIUECKHMH Maccal
R3y9aiMiCh HAMH B 3Z303CKHX YCJOBHAX B LEXe XIOPBHHHIOBRIX IJacTHxa-
T0B (P NPHUMEHEHPY XIOPBHHUIOBOTD NJACTHKATA B Xa4eCTBE 3aMeNuTels
KOXA H NpU NPAMEHessd €ro 108 HIOIAUHH 3JeKTPONDUBL.LoS,

MporssoicTso xopHpo3advEuX OaAacTukaTon B rexe xjaopupopas-
AdX TIACTHKATOR XJCDIiEiirBad cMosa (fatas mopowrkooGpasznas vacca) eMmelnsanach
¢ OVTHIGTATATOM IIT¥ ¢ COBOTSM B CMSCHTEIBHHIX  AMNapaTax IpH  TEMNEPAT) P
80-—100°. 3aTeMm KOMIO3ELII0 NepesasaTd #a Balolhl, ROBEPXHOCT: KCTODRIX HATDER: +
M 10 130—160°.

B xoune B2InUERATZY IIODBKARIONOE DAYOTHO Ha BAIBUAR PEIDEIAIOCE HA  YIKRAE
JeTH, KOTCphE B IATaliATEM COPIHDOBATH B YORKOBWBA. LI B ALIYKH.

Npu rarmenuueckcd o6CI1€I0BAHAA leXa XNOPBHHAJMOBHX [JACTHKATOB
NpoA3BOANANCE MCCIeIS3aHNA BO3IVXa palodHX MOMelleHHA Ha coAep:Kadie
8 HeM NApOB COBOJE. XLIQOPOPTaHEYECKHMX COEIMHEHHI i NapoB COJAHOIH
sacgorh, [losrywenene Zpy 3TCM Pe3yIsTaTH NpuBeleHW B Tala. 1.

B pozayxe pabosux noMeuleHHd LieXa XAOPBHHIJOBHX [L12CTHKAaTOB, KakK
M0 BUIHO K3 JaHHAMY, LPABEAEHELX 3 Taba. 1, KOHUEHTPALEA XJOpOpraHu-
tackax coeiuHeHnuil rarebanacs or 0,603 10 0, 97 mr/a, B nearoroBarenbrom
OTAeIEHHH HMEJO NECTO BHICI€HHER DapoB COBONA NPH Harpese, caune
4 TpaHCNOpTHPOBLe er% KoHUEHTPaOHH XJODOPraHUYecKHX OCOeXHHeHuH,
Eafjeynnle 8 31TOM IoveweHin (0.0053 Mr/a), ¢ Goaslmof BePOATHOCTHIO
BOryT OBTL OTHeCeE: IL.1aBHHMM ©0p230M 32 cuerT coBoda. Y cMecHTed2i
uopopranuqecx:re Co2lideHHA Onlld  HalileHn! B Koauwecrse ot 0,01 a0

08 mr/1, a v pabeero mecta Bageroemdka—or 0,2 10 0.97 Mr/a,
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Ta6anuna |. Coaepxadnz XJopopraiaiecKHX COeIHHTHHUA. coBoTa |
XJOPHCTLTD BOZOPOAZ B BO31yXe U2Xa XJAOPBHHHIOBWX NIACTHKATOB
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B mi:iv 138 noIitpesa |

e s 0,095 He o6 tapyaxe
$idde MoMems (A Ha
ypoans Iuaixadua pailiero 0,003 » »
' CMEldTedd  BO  3DeMA '
CMewe ¥ s KOMIOA84T03 . . 0,06-0,C8 0,023
C¥:I4TEAA BO 3DeMN
BRIrpyse2 xoMno3zaud . . .| C,01-0,08 | He OGHAP K
Ha pziozew wsecrz s3an- |
..... . 0.2—0,97 ! 0.0v2
119 02TWBIEIIRro '
0,27 Hz o6napyxen
B Y 0,005 . H

{

B copTHpOROIHOM OTI&lEAHH KOHUEZTPAUHH XIOPODTAHHYECKHX COEIH
HeHH# O6niyHO He npeBumasz 0,05 ur/a. X1opHeTHA podopOI M HAXOLNLT

Cxema warpoBOto YKpWMIMK Cuzia-

Tean

JHWb 3 OTAeAbHLIX npolax B hOaNTR
€TZ&X. 4e NMPeBHAMAX TRISAYHEIN 30
agil MEIIMrpaMMa,

B :eA3H ¢ ppuMeHenueM ccnona
CE€D:2I3XYH ONACHOCTL MPelCTaBJIAeT Ha-
JEYHe VOJA0BHH a4 3arpaaxesia adikd
d4rpeIleHTAMH, BXOJHWHMI B COCTaB
roMaosauHH. Ha koxe pyk paGouirx B
xoyuzs Dabowero IHA MBI HaXOJHJIH X.I10p-
OprasTiecKHe COeIHHENIHA,

A=z G6opb6ul ¢ sarpasgedneM BO3Iy-
Xa nex o60pyIOBaH NPHTOYHON H BhITAXK-
HO# ITATHAALMER ¢ MeXaHiyeckHM no-
Gva#IesHeM. BHTAxHAn  zeHTHATUHA
VCTPe=a MO NMPHHUHIY MECTHOH BhITHK-
KH OT 30HTOB, yCTAHOBJIEHHRIX Hal OCHOB-
HEIMH ZCTOYHHKAMH Bhijeaedusfl rasa.

DHPeKTHRHOCTh BEHTHJALH, KaK No-
Ka3a.30 CaHHTapHO-TeXHHueckoe obcaelo-
BaHde, SHJIa HeJOCTATOYHOR BC.1eICTBHE
TOMO, STO M0Jaya BO3Iyxa npon3sold-
J12Ch €2 CKOPOCTHIO TOJIbKG 7—8 M/ceK
KHa vpi2ae Naed paboyero. HenpnarHsie
OULVICEEHRA, BhI3LBaeMble NOIOOHBIM O
cofoM Jolaux Boaiyxa, Hapaiy ¢ pad
A3BaEEeM H OXIaxAeHHeM KOoMIo3dLHH

Ha BaJIblaX, BWHYNKIANA (PES0UMX Nep:ipuBaTh IuxGepa I3 ULIPYIOHIAX
natpyOKkCB M Aake NDH 3TOM CTPYH B0313Xa, BHPLIBAIOUIHECs yepes pas:
JIHiHble HEMVIOTHOCTH, ¢OMBa'Z paGoTV BWTAXKHLIX VCTPOHCTB. OTKIOHAR

KOHBEKUHOHHbI€ TOTOKH,

! B ¢BR3R ¢ Fel0CTaToNEON Ti2p2%0T2EEOCTLa) METOIA DajlensHory Onpeleterid
RNODOPCAHUNACKAX COcIMieRNl ODOTI0IRIOCH EX CYNMAPHO! ONDEAGNERNE,

e —————
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gpNTHE TNPHTOYHEIX 1aTpy8X03 H2dViato Gananc MeXIy NMPHTOKOM A Bbi-
pOKKOR M BJEKAO 32 co00ii 2e0DTaHN30BAHHOE NOCTVILIEHHe 3arPA3HEHHOrO
g03AYXa H3 COCEIHIX NONCLIEH:

CymecTBeHNNM I12(heKToM BeXTUTAUHOHHOR CHCTEMM ABIANACH HEIOITa-
roygaf IPPEKTIBEITL MATOGMKEX 30HTOB, YCTAHOBJAGHHLIX HAJ CTOJAMI
ga8 TOTOBO# MDOIVKIIH ¥} HAl CMeCcHTedAMH. JHauHTeIbHo Gonee addex-
tyBHEIMH OX2337H(h OCVINACTBICHHble MO HAaWIeMV MDOeKTY VKDBITHA Hal
cMECHTENAMY B BHIE LIaTPOB C OTKPHITOA Mepelneid CTEHKON (CM. PHCYHOK).
flpn npouspox:TerszocTH B 1 (0D m%/uac 3TH VKDBITHA MPAKTHUECKH NOJ1-
HOCTBIO JIOKATH30BZSH BLLISTIEHIR BDelHoCTed.

MpuMenese XTOOBHEHIOBHX NJAaCTHKATOE B Kaue-
cTBe 3aMeHHNT2IeR KON B DpOH3BOICTSe XJIOHBIHNJIOBOH oSynn
OCHOBHBIM ChIDbEM £RIAETCH NGINXJIOPBHHHJIOBAA CMOJA, KOTOPAS n0Jv-
gaeTcd TPH NOTHMEDHIAUHH XJO0DBHHOAA BOAHOIMVIBCHCHHBIM .1OCCGOM.
TemmepaTypa pasyoxensHs 3toit cmoaw 130—150° B kavecrse naacradwu-
KaTOpa  2IeCh npaMeHsercs uGVTHadTaNaT, a CTabHIN3a2TOPOM CAYIKHT
¢Teapar KaJblHA.

KoMno3uiiis 118 DOZOMVBW DDETOTORIAETCR NYTEM CMeMeHAR TEXCTRALHOIO JOCKYTa,
EPONHTAHHOrD IHONTIIITE1aTOM, M ULITIHHHAOBOA cMoaw B cmecirene. [loayweninw
ROMNOSHIHIO VR13In8200t Ha Herpe™vo o 170--200° m npoTedTyIo motae STOTO Balean-
soi frpeccpopMy, 3anTISHHVIO TE¥MM O5PAIOM NDECCHCPMY 32XDNBZIOT, BHIEPHKIBAIOT
SECRONLKO MHHYT, 3 32+2M CTABRT ¥2 H<IDOJOVIKHTRNBHOE BDEMSA D01 ropayHil npecc_.j

Kownoswuna 257 =edta ofvEd 0O17S2€TCH NPH CMENEHAH OGPRJEIERHNX KOJHUSCTR
MVEXNODBANRIODON eMAtx B IHGYTRI(TZara B Mematete. Maccy oOCTaBlialT 31ech 13%
opeBzfiRA Ha 12 Facos ~pH TevmepaType 70° [Tocie cOaPeBarmm KOMTOSHUNIO BANBUYIOT
me reMpeparype [20—140° ¢ opRGasTzAvem cTeapata  xatnuEs  [Jonyuennwd nocre
MALIEBARRS XIOPEIMAIBNA [L1aCTEKAT DEPOKAILBAIOT TEKCTATEM ¥ OPECCYIOT N Tevne-
perype 160°. 3

Auagmau BO3J1yXa Ha colepxaHHe B HeM BpDEIHAIX raioB H 1apoB B 11exe
MODBHHIIOBOR 06V3d cBeleHh HaM¥ B Tadha. 2.

Tatanna 2. KoAneHTpaoss razos R NapoB B Bo3ayxe palownX nometmneHuft
NPOH3BOACTBA XJIOPBRHRAOBOA 06yBA B Mr/A

‘X3opopraunve- Cc
tEHe COeNHBEHRI HCL (cywsapuo) co
Mecro sastua | KOHUEHTPANUA B Mrja
- g ¢
apo6 L2 acE EIE ] E ?,?E E!_E e
== @a =, =Z]oa " |Ex30Z ®i5zla3, =
== 2 g w ! == 2w ] SEx= V Tmixem v
= = T = = = o m = T @ G Zmomom =
T3 ' EE U zE | XX @O |22 XfZ © iZZ . E=| o
o]
Y mazeqos . .} 0,14 0,48 '0.35. 0.0‘28! 0,036‘ 0,0320,07 0.-35'0.21‘ — -1 0,022
¥ upeccos . .| 0,25 1,13 0,65, 0,008 0,036 0.0550.21’2.61!1.23 —~ | =1o,019
B nowemenux ! . ' ‘ ‘
CBAPOTHOH 0,33'1,2 0,92 0,0310.17 l 0,23 i0,1010.680.23' — | = | 0,01
! d ¢

Xnopoprannyeckue COeIMHEHEN, KOTOPWE BLLIENFIOTCH NPH TepMUUecKoH
ofpalorke XJOPBHELIOBOE CMOIH, NPEACTABAAIOT COOOH  OTLIENHBLUHE R
MANeKY B XAOPBRHAIA B PAIHYHHX KOJNHYECTBEHHHWX COYeTaHHAX HX Uen-
Bux coegunenud. B pozayxe paGosax noMemieHud Ha NPORABOACTBE XJOP-
BEmanopoR oOyBH 3TH COEAHHEHAA OLAM HafNeHH HaMH B KOJIHYECTBe OT
014 no 1,2 Mr/n. 31ech GMAH OGHADYKEHH TaKXKe Nap CONRHON KHCAOTH
¥ ronnenrpauanx or 0,008 no 0.17 wmr/a, yraesogopoan (B CyMMapHOM HX
ompexenennn) or 0.21 x0 2,61 mria w oxuch yraepoaa B npegeaax or 0,01
Xo 0,022 wmr/n.
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3arpssHedue BO3AYIUIHOH CPEIH XJAOPODT2HHUECKHMH CORAMHEHUAMH B na-
PaMH COJAHOM KuCTOTHL BO3PACTaNlo MO Mepe MOBLIUEHHA TEMTepaTypy
HZrpega MpH PadTHYHHEX [IPOH330ICTBEHHHWX ONEPALMAX.

Beutunauus pc6oaux noMerleHal OC)LIZITBAIACH ¢ NOMOWBIO HACKOAL.
KI'X BHITAAHBX YCTAHOBOK, NeD30HAYA bHO JpeIHA3HAYIBLIHXCA 177 Mect.
HON BHITAAKH, HeCMOTpS Ea C-aBHHTEIbLNO BHICOKYK KDATHOCTL BO3IYXo-
cOyena (10—20), 3ddexTiszocTe BEHTHISULIH OKaldaiach HEJOCTATONHO,
OcHoBHEIM JedexToM ee GHIO OTCYTCTBHE MeCTHOMO VIdJeuus Bollenewui.
0Bpa3VIOWHKXCA MoK o6paboTHE KOMMNO3HNU#H HA NPeccaX, BRIBUAX o nindg
caapke o6yBiL '

VeTaHoBKa 304TOB HAaJ C{3&DCUHEIMH RepoiTakaMH, oO6GBIYHO NpiIMeHAw-
DIHXCH B 3TOM HpOU3BOACTBE, He IOQPEKTHUSHA H HE MOKET PaccMaTpiiBaTueR
K2ZK MeCTHOe BHITS)KHOE YCTPOECTBO, Tax K2K IPH CBaPKe X.JOPBLNMIOBOA
cOYBH rassl BHIISIAKTCA HA YDPOBHE KOJed CHIALIENO CBApUIHKA B Heno-
cpexctennct 6a:30cTH oT ero adua. Hanlodee pamikadsueiM yeTpoiierzom
B J24HOM CJIyuae SIBJANETCH BSDTHRAIbHAE BRITAXHOH KaHa1 NDOTHB Kak-
A0TO M3 paBouHX MeCT. YIzleHHEe BO3IVXZ MOXKET NPOM3IBOAMTECA depns
©T3epeTHe B CTOAE BEPCT2K3, 32PXHAH uacTs KOTOPOId npd 9TCM JCMAHR
6LITh HCNOAB3OBAHA KAK MIOCKHE BRTAAZCH KaHaw,

Yaioenereoputedsbtfi 3bgesr HAOMOIZICH H B CAydae BHITAKRH g2)e3
TOPH3OHTAJbHEWE KOpOGa, paCrodaraeMsie 1 MOBEPXHICTH Bepcraxa. Cxo-
PCiTh OTCOCA YEPE3 BLITHKHHE OTBEPCTHA I14HA OuiTb He MeHee 6 wm/tex.

IIpiMeHeHHe XJTOPSHAKHAOBHX NJACTHKATOB 1J8 430
JASULHH 3aeKkTponrnpoBolos. Ha 3zsole, rie xiopsunmiossrfi maa-
CTHKAT HCROJMB3VETCA B KauesTBe H3OAHULCOEHOTO MaTepHas a 1A 3JeXTDo-
NpPOBOAOB, NMOKPHTHE NMPOBOIA X.JIOPBHHHIOGH OBONOYKOH NMPOU3BOINTCA Ha
W PHIIMATHHAX.

Bo speMs CyIUKH XJODBZELIOBOTO NIJTHKATa B CYWILABHEIX wxodax,

V5 a TakkKe npu NJaBKe €ro B 5B BMXOIe ©poBola B ropayed of210uxe H3
il T JOBKH IUMPHUMALUMHB B 3031vX pafoderd NOMeweqna BHIEIS.CTCH cJe-
3 ZVKUHe JeTydne Bellectsa (Taba. 3).
A
o Tabauma o
p Xaopopra- C ]
Al HAYRCKHE HCt ! co
1) CoelRdeHna {cyMmapuo) .
R . I ! —— !
KO4HeATPALHA B MT/1 ‘
Mecto B3atua npob , Y P —— ;
N I R D e
E i m e s |2 R LS
= =z = == £ w = z ==
= B8 = l w A = &= = o8
= == == ¥®m | Eop | == S 2R
= &m X ae | =3 am | Te =3,
3 =3 #3- |3z, ¥ | F% | EF 23
Y mnpHpMawnin B 304 ! | , '
2uxaqxs padeero . . .| 0,003 0,1 0,000 0,06{03 {0,6 » - -
Hax nposoioy. nokputhim| ’ : i
ropare#t niacruaccoit. .| 0,04 0,65 [He o533. - - — 0,017 0,00
i ' pyaeaa . !
B cepeanne nowewenus | 0.004 0,088 To me ' — | — |0,11 ) ~ 1002
Haa cymmuaesuy mkagon | 0,0 {0,14{ —~— 0,016/ 0,08 10,241 — | —
[ ' |

B coctaBe MeTyunx BemeCTs, BMIGIAWIIUXCA NPH Harpese X.JOPBHHIIC
BOTO naactikaTa Ao 120—140°, coaepHaTsn XAODOPraHHYECKHE CORIHHEHH!
8 koaxyecrse or 0,003 ao 0.5 mr/a, papn cBOSOAHOR COMRHOA KHCIOTH ©

' Beedag
~———————mmtmE
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0,001 po 0,06 mr'a, yraesozopoin or 0,08 no 0,6 M1 H okueh yraepoaa
or 0,01 o 0,05 mr.a.

BeHTRIAUMA LUeX3 OCYINECTRIAIACh ¢ MOMOLIBI BHTAMXHEIX 30HTOB, ycCTa-
HOBJIEHHBIX HA TEJISCKOMEYECKOM ONMYCKe Hald KamIOoH NOJOBKOH UNpHIMA-
wHHEE. [a3nl, BRISIABWHECA NTH CylKe NJIaCTHKATAa B CYWHALHHX LiKadax
§ OPH OCTRIBAHHI XJOPBHHILIOBOIO NpPOBOAE [OLIe BHRIXOAA H3 TOJOBKA
WNPHUMALHIHEL, NOCTYNAIH B Bo:1VX pabo4ero NoMeUIeHHH, NOAIEDHKHBasR
B HEM 3HAYHTEJbHHE KOHUEHTPEUHH TOKCHYECKHX BellleCTB.

PeayasTaTH MelilUECKOTO o6cael10BaHuy pabounx,
MeIHIOHHCKOMY OC3HIETENBCTROZZHHIO OLLIH NOIPEPrHYTH BLHIGOPOUHbIE
rpylnul padounx C5CiIeJoBayELX NPeAnpuATHA. B nexe xJopsummioBwx
F1aCTHKATOB ObLTO OSMOTDEHO 45 9eJ0BeK, NPeHMYILECTEBAHHO BANLUOBLIHK:.
[Ipy pHHO-IAPHETQIOTHYECKOM HICJEAOBAHMH Y 3HAaviuTeAbHoft qacTy paSo-
44X B BeDXHHX IBIXZTEIbHHX NVTAX (B HOCY, FOpPTaHH H Tpaxee) GLJH o6-
Hapymesil §ea0ro Lzera nenx . o6pa3oBaBUIHeCA B De3YJLTAaTe CMelleNHd
N IH CO CJIH3BKH 3TH MJIEHKN O:zi1H MJIOTHbI Haollynb, H HX TPYAHO OBiI0
YAAJHTb C NOBEPXHOCTH CIHMSHCTOR 0G0NOUKH. ¥V 17 wedoeek GrIa yeTaHos-
JeHa FHMepeMHa CI2HITON 000 CHKH BRPXHHX IbIXATelsdhX nNyTed. Hse-
HHH XPOHHKYECKOro SroWxura Ouan HakhleMw y 13 uerosek. M3 n3senenui
€O CTOPOHH OpraHo3 KPOBOOGPAIIEHHA NOMKHA GbTb OTMEUEHAa COCYAHCTas
runotonua (90—100/45—30) v 13 denosek, yMepeHHas THNEPTOHHH Y oOl-
BOTO, apTepHO-K3pIHOCKIepo3 — v 5 yerosek. CocTodHHe IKEAYIOYHO-KH-
WeYHOrO TPaKTa XapakTepH3osaitoch y 10 obcnedoBaHHHX SARJIEHHAMH XDO-
HHYECKOrD racTpuTa M y 2 — XDOHHUECKOro KoauTta. ¥ 15 4enomexk HManuch
H3MEHEHHR 00 CTODOHH neueHn 3 Qopme Gojee HJAH MeHee BLIPArXKEYHHHIX
reNaTHTOR, coueTaBilixcA y 2 o6cNenoBaHHBIX € ABJIEHHAMH XOMNELUCTHTA.

Co cTopoHH kpoBH y 29 o6clenomaHHRIX HMETH MECTO HH3KHe undphl
reMoracGika: v oldoro — 469 ¢ v 22—30—55%, v 6—36—60%. Topmyaa
kpoB B PO3 Ges ocobenHocTed.

Ofpamaer na cefn BHHM2ENE, 310 v 06CI€I0BAHHOA TPYNNN OTMEYAIHCH
3a6oNIeBaHAA KOXKHE (axHe, KOMEICHS!), B OCOBEHHOCTH Ha JHLE, €€, I'DYIH.
TlopaxeHHs KOKH HabMOAaNHCh He TOALKO y JHU, COMPHKACABIIHXCA € CO-
BOJIOM, HO H Y TeX. KTO NPAMOTC KOHTaKTa ¢ HMM He IMeJl, HO paboTan
B TOM ke noMewed:n. Buiivo, 3a6oneBaHHS KOXH BH3LIBANUCL BO31ed-
CTBHEM COBOJIa Ty copbuity ero napos.

Ha xuMHyeckoM 2aBoze 6uHA0 ofcnenosaHo 25 KedmHH-DaGOTEHU, npe-
EMVIIECTBEHHO NDPECCOBINHLE H CBapIIHON, ¢ NpeolialalolMiiM CTaXeM pa-
Gotel B dauHofl mpodeccrt o1 3 10 6 Jger. YV HEeKOTOpmX M3 MiX, OCMOTpey-
HHX OTO-JIAPHHIOIOM, 0Ka3aJaCh Pa3NHYHOf CTeNeHH rumepeMHs CAH3H-
CTHX 060J0%eK BepXH)X IbIXZTEIbRLIX NyTefi Ha BCEM HX HMPOTHXEHHH HJH
TOIBKO Ha OrpamimedHhX yuacTxax, Xposugeckue GPOHXHTHL ObiAd BHEBJe-
Hu y b yeToBReX, YMEepeHHO BupaXeHHad dvdHIema Jerxux y 3, ocTaTouHHe
SBJIeHHA NJEeBpHT2 v 2 uelosex.

Co CTOpOHE CepIeyHO-COCYIRCTOR cHeTeMHl y 14 9eioBek ycTaHoBiAe!la
cocyaucras runoTorus (R/R 90—11055—65) # y 4 4etoBEK yMePeHHO BHIpa-
XeHuasn runeprornn (R/R 140—165/80—85), 'avxie Todn cepaua, paclls-
peyHe ero rpakMll B JaHHHE SJeKTPOKApAHOTpaMMbl: HH3IkHA 3vGeyu I He
Menee yeM B 2 OCHOBHHIX OTBEIEHHAX H 3AKDYTNEHHOCTh WHTepBana S—T,
RaIA OCHOBaHHE B HECKOIbLKHX Cay"anx JHarHOCOHPOBATL MHOKapDIHO-
AHCTpOdIIO,

B o6caeposausoll rpynne y 6 venoBex OblT OHarzoCOHPOBaH lenatwr.
Tlpr stoM y HeKOTODHX NHI OTMEYeHO ORHOBPEeMEHHO 3a(oNeBaHHE MeYeHn
B xenynxka. He B oiwom 3 cryvaes 3aloneBaMHs nedesyt Mbl He MOIJH
KOBCTATHPOBATh B ayaMHe3e WIN [PH OCMOTpe NPH3HAKOB Xentyxd. B woge
"KeJHLIX TTUCMEHTOB TaKXKe He GuL10. Y 3HAYHTENBHOrO YHCNA OCMOTDEHHHX
ofHapyxeHo Hefnl:roe VBE1#WEHLE NeveHH (e3 XapakTepHHX Kajgod H HyB-
CTEHTEILHOCTH NIPH NadblaUHH. ’
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AHanu3upyda pe3viIeTaThl MeZ#IHHCKOTO OF2T1e10BaHIA, HROSXOINMO or-
MEeTHTE, YTO Y H3:Z2CTHOH HacTid -:i504dx On.iit OOHapyMeHBl NI3MeNeuns co
CTOPOHK! BEPXHHX H foiee LIv6-oxaX AblXaTeIsHbX RyTefl. Dri Habaoleius
NOATBEPIKIAJOTCA I JIHTEPAaTVDERMH JaHHBIMH,

O6pawmaer Ha ceff BHHMa=Zn? BLICOKHA NPOUEHT KOMEBIX MODaAeH:
970 3THOJOTHYECKH, HEeCOMHEKHD. 13#3a¥0 c Be3JeficTBHeM COBOMI.

Cepbe3noro BHIMAHHA 3aCTEHBAET HaXiYfHe TeNAaTHTOB Yy HEKOTITuX
pabounX, CONPHKACAIHXCH € LISPBHHILIOBOR CMOMON M XAOPPHHILICSEN,
niaacTukatamMy, Heofxoiumul [ostoMy JdaJdbrefitlide AHHaMBEYecKie Haldio-
HeHHSl 33 COCTOfIHHeM 310pOBby pa6OdHX, COMDHKACAWINHXCE € XJI0DBHAI-
JOBOH CMOJIOH H ee nJacTHXaraws, WTO0H npelynpemiTh pa3BHTHE Cepbes-
FHX TOpa)KeHHRA nedeHH.

(2

Busoau

1. B cocrame JeTvaHX pellecTs, ofpasvicilHXCH NpPH TepMHueckoll o6pa-
GOTKE XJODBHHHJOBOR CMOJH E [JACTHKATOB Ha NPOHIBOACTBE, BXOJAT
XJIOPOPTraHHYECKHE COEdHHEHHA, yT.IeBOIOPOIM, NAapH CROUOAHOH COIAHOR
KHCJIOTH W OKHChb YTJepola.

2. BoagelicrBe 5THX JIETYUHX B2IeCTB DPOSBJIAETCH B PA3APAKEHHH CTi-
3HCTOR OBONOIKH NPERMYLUIECTBEE=0 BEeDXHRX IWXATENBHHIX NyTed; 1.1drTeln-
HOe BJHSHHE BHICOKOJIHCHEDPCHOE TMJH H NapoB XJOPBHHAOBOH CMOJIH Bhi-
SEIBAET, KpOME TOTO, CYXOCTb H 2TPOoHIO CIB3HCTOA OGONOYKH BepXHIX
AWXaTeAbHHX MyTed, a TakKe COOCOGCTBYeT Pa3BHTHIO XpOHHYecKHX Gpou-
XHTOB.

3. 3HayHTeNLHOE GHCAO ren2THTOB cpeld obfcaenomaHHRX pabouny,
a TaKXke H3VEHeHHS B BeDXHHX “HXATEJTbHHX NVTAX CTABAT BONPOC O #e00-
XOIHMOCTH AanbHeR!UHX AHAZMEIeCKHX HaGIl0IeHHR 33 COCTOAHHeM 3.10-
poBbA paGoOdYKX H MPOBENEHRH Piia AeqeGHO-NPOPHNAKTHUECKHX Mepond'if-
THit, B YaCTHOCTH, OPraHM3aUMIO L1 paGOYHX TENJOBAAXKHOR (wleouini)
RETAJNAUHH JeKapCTBEHHHX BellelTB.

4. [Tpy npumeHegHH B KawecTe NIacTHONKATOPA XJOPBHHHUIIOB COBONA
y GonpmiHHcrBa paGodHX HAGTICIaMHCh KOKHHWE TMNOPIKeHHA THNa akHe
¢ npenMymecTseRHOH JoKaJAn3ansed Ha Jime d Wee.

3. B uensx npodHIAKTHXKH KOAHHX 3a60-1eBaHHA NDH pabore C COBOIOM
HEOGXONHM CNEeNYIOMHE KOMILIEKS 03IOPOBHTE.IEHHX MEeponpHATHi: 1) ofec-
reuesue paBounX OeameM B cnezdlexnoRf: 2) ycrpoficrso Iyuesoll THNIA
CZHHTAPHOrO NMpPONYCKHHKA ¢ OTIZIBHWMH pPa3leBaJbHWMA IJs JOMaLHed
il paGouefl ozexaH. [Ipu cakuTzTROM NPONYCKHHKE IOXKHA GHITH 050DY-
JoBaHa NapoBas KaMepa ILNA NpiiapkH Geabf H CNeUOdeXIH npH TMvie-
patype 110—120° » TeweHse naca. B nexe JowkHm OHTh 00OPYIOBaHB!
YMEBAJbHHKE ¢ NOABeNeHHOR ropRiell K XoA01HOR BOROA.

6. Oas o3m0poBIeHH PO3AVIT=OR cpeabl ReoBXONHMO NO BO3MOKHOCTH
YMEHBIIHTL CTeNeHb PaOKEHRR LIOPBHHAJMOBOR CMOMMW ADH TEPMUTaCKO!
ee ofpaGotKe. ITOro MOXKKO LOCTZTHYTh NYTeM CTaHAAPTH3AUHH €8 TeDMO
CTOMIKOCTH, a TaKie NyTeM peryIz)OBaHHA TeN{epaTypH Hzrpesa BaibUos.
1IpeccoB M Apyroro o0OpyJOBa¥EX. He JONVCKaA NpPeBHIIEHHA ee CBEDX
120—~130°. -

Ypespugafino BaXHOe 3HaYsT@e HMeer pamHoHaibHo ofopyloBaHuyad
CHCTeMa BEHTHAAUAH, PACCUMTAHHEZA Ha MAaKCAM2JbHOe YXDHTHE HCTOYRHKOB
BHIEJIEHAR T430B, TapOB H MU

B cBA3s ¢ TeM, WTO Ha HEKOTOIWX MpPOH3BOICTBAX Rabaonanmch c.1yiad
BOCNITAMEHEHHA KORI€HCaTa, OODE3yIOMErocs B BRITSKHHX BEHTHIAUHOH-
WWX Tpy6ax OpH CONPHKOCHOBEFZZ C OTKPHTHM TNaMeReM, BHITAKERE
YCTPOficTBa RNOMKAW TIPOSKTHPOBZTheA ¢ COC.TIOXEHAeM ycoBufl, OpHRATHX
CTPOHTENbHEM 3aKOROIATENLCTBON 118 YCTPORCTS, NPEINA3HATISHHEX K €
peMelleHHIO OTREONacEHX rasoBu=x cMecef.”
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O cnocoGe onpeleneHHUs CTEMEHH ,PKABOCTH® COJNEHOH pPhIGW

M3 xadezrm oSmed rurveauw Knpraackoro rocyiapecrsedsoro
MEIHEHACKOTO HHCTHTYTA

Kaxk usBecTko, ¢:iezafl puda cnocoGHAa NO1BeDraThes OCOBGOMY H3MaHe-
HHEIO, NOTYYHELIEMY 3 OGLLEAKHTHH HA3BaHIE «P:KABICHHE». DTO NPORBIALTCA
B BHIHMOM NOMKEITEX:HN NOBEPXHOCT! PHOH, KOTODUE CONPOBOMAZETCA Das-
BHTHeM cleun@uue ziro 3an2xa., B peskux crenexsx sToT npouscc pacnpo-
crpadsercs BIayGb 31CKYJaTyphl, BbI3BBAA B HEH 3HAICTHYHRE H3MEHEHHA.

Mporye apTopx CnpaBelIdBO CKIOHHM CBA3LIG2Th NpOUECC «pKaBie-
HEA® pHOH C LPOIeccoM pacnala KHpa M NOCIeIVIOWNM npespalleHHed
cBOBOIHBIX HEeMpelcIbHbIX NHPHBX KHCJOT B NpeleibHNe KHCIOTH H OKCH-
gucnote, OnHako z3MeHeHHd, NPOHCXOASWIHe B codedoll pwbe npH ee
«PKABJIEHHH®, Mbl 52 MOWEM OTOAAECTBIATH C HM3MEHEHHAMH B WHCTBIX
#Hpax. MoXHEO J07VCTHTE, 4TO B COMEHON PHIGE HaXOJAT OTPaX<KeHHe ABJe-
EHR CIOMHBIX DACLETHTENbHO-OKIUCIHTENbHEX NPOLECCOB KHEOB, HO B yCI10-
BHAX GEJIKOBON cpeln, cOoJepaallled K TOMY JKe MHOIO M HHAIX B2llecTs
Opra’HyYecxoro H KesraHHYecKOIo Xapakrepa,

O6uyHO CTeNess piKABJEHHA COJeHOH DhOH OTMEedaeTcf Ha OCHOBAHUH
©jraHoNenTHYecKoro ee HecaeloBarus. Haw mpelcraeasaocs uesecooGpas-
HHM JONOMHHThL Takoe mhedarseHHe OObEKTHBHWMH nokaszrensMH. To, uro
HaMK Npejlaraercs e, NO3BCIAET BNOJIHE ONpPEIeIeHHO YICBHTb pasHule
CTAZHW pHKaBJeHHA phlw,

[MepBoe, 410 NyUUAOCH H3YYHTH, — ITO CNOCOS IRCTPAKLHH  IKEATOTO
pellecTBA «pXKaBIdEhi» KaKMM-Au6o pactropuTeseM. Ma Heckoabkux Hemu-
cTaienx pacreopiutetefi (adup, cnupr, aueToH, BOia) HaHGoaee noaXoas-
Wy OKa3zaJCH CIE?T, KOTODHNA JOCTAaTO4HO XOPOillo H3BJEKAET AKIIDHhE
KHCIOTH # B TO e 3peMsd NOYTH He H3IRTeKaeT HeATpaapHuwe »upu. Cnapr
ofhasaeT ¥ TEM JOCTCHHCTBOM, 9TO KaK BelllectBo, CMeillHBaloWeeca ¢ BoIof,
ge TpeOyeT Kakof-1u60 ocoGeHHOA npenBapHTebHOR 06paboTKH 0O6BEKTA.

Bropoil npoSclf, 2pHMeHeHHOR HAMHK A8 H3YUeHHHA CTelleHH pXKaBJeHHA
pulw, Gmna npoa Ha anblerHik B CNHPTOBOM SKCTPaKTe H3  COJI2HOR
PHOE. ANbIEryan #3TAOTCA OXHHM H3 NDOLYKTOB, DOJAYHAIOUWIHXCA nhpH
NPOropKaHuMd *Hpos. EcrecTBeHHO GHAD OXHAATE, 9TO U B NMpoueccax pxkas-
JAGHHA 3TOT MPOAYKT MOMHO OYIeT YJNOBHTb.

Meronrka NOCT2ROBKH ONWTOB CBOAHAACh K caenviomewmy. Pu6a ocmar-
pUBanach, H MDOH3ZDIHIACh OUEHKa CTENEHH PXKAB.IeHHA Ha OCHOBaHHH
GPraHONENTHIECKOTO #CCIeNOBAHKHA (HepKaBasi, C [IOBEDXIOCTHOA pHKaBqH-
HOfl, ¢ aucdy3Hof pAaBusHOR); mHocne Tofo PHOGa OYMMAanack OT HApyX-
WHX [OKPOBOB (9eXIyd, KOXH), Or BHYTPEHHOCTEA H No BOIMOXHOCTH OT
KOCTER,

Ot kaxaofi pw6y 117 monyweHns cpexseft npobul Gpath KyCKH MACa H3
PaINKX MECT H NPOTVCKAJH depe3 MAcopySKy ANs moaydeHHsa ¢aplua HAH
Pe3aNH HOXKOM Ha MEeKHe KYCOUKH.

Menkywo puby rie YAaneHHs XOXHA, BHYTpeHHocTefi H ko<Tedi mpomy-
cXanM HeJMKOM uepes MAcopy6Ky. [lns nonyyeHHs npoOW To/MbrO PrKasod
YacTH Buipe3ajH Haz3o.ee NopaXKeHHWe YJacTKH MAC2a B PA3HEX MeECTax,
a ANA NOJYYEHHS MeHee DXHKABOA HacTH H3 3710F Ke PHOH — Mano pxabue
YIaCTKH Msica, NPeRMYUIecTBeHHO rayGokHe cJOH.

Ina sxcrparaposamust 6panach Hasecka pu6d B 20 r. Haseckn nome-
many B KONOGW HAE FefOJblUMe CKIAHKH M NuneTkofl Bpoauan 100 ma 96°
TIL10BOTO anKorons. CoCcyAsl NAOTHO 3aKpHIBANH KaVIYKOBOH WM KOpKOBod
rpoSkodt. PnOHmA ¢apw HacTawBancA Ha cnupTe 2 daca npH NOBTOPHOM
BCTpRXHBaNHH. TIOTYUeHHY0 JKHixocTs GHIBTPOBaAH wepes GyMmaxuufl
cxnangatelt GHALTT B YMCTVIO TIOCVAY, KOTOPYIO 3aTeM MAOTHO 33KUbIBAJR
KaygyxoBofi HJH KO:R0OBOR npolkoif, )
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