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It is known that from a health standpoint, polymer materials have a num-
b r of disadvantages. They can release various substances (monomers, plasti-
cizers, initiators, stabilizers, etc.) into the atmosphere. Many of these
substances have toxic properties.

Polymers are also used for manufacturing various items (coatings, materi-
als for packing and storing food products, children’s toys, etc.). They are
subject to especially strict requirements for medical applicationms.

The first stage in the hygienic evaluation of a material is hygienic-
chemical testing, which consists in studying the qualitative and quantitative
composition of the substances migrating from the polymer into the air and
other media.

The qualitative identification of the gases released was done as follows.
A polymer sample was placed in a one-liter cylindrical steel container. The
lid of the container was sealed by means of a Teflon gasket. The container
with the sample was placed in a thermostat ‘and heated to the necessary temper-
ature. The products released into the gas phase were carried by a stream of
helium into a trap in the form of a concentrator with an adsorbent, cooled by
liquid nitrogen. The adsorbent was Tenax GC. The combination of trap cooling
pPlus the use of such a heat-stable (up to 400°C) and hydrophobic polymer sor-

bent with a small specific surface (19 m?/g) made it possible to ensure
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maximum trapping of the complex mixture £ compounds and the desorption of
these substances from the sorbent at elevated temperature.

The trap/concentrator was a glass tube 10 cm long with an inside diameter
of 3 mm, equipped with a polished section at one end and packed with sorbent
and sealed at both ends with corks made of fiber glass thread.

The gas products released were identified by chromatography-mass spectro-
metry. We used an MX-1331 chromatograph-mass spectrometer, which is a combi-
nation instrument based on a Biokhrom-18 chromatograph and an MX-1331 magnetic
mass spectrometer, with a rapid scanning and mass spectrum recording system.
After the gas products were trapped, the trap/concentrator was placed in the
evaporator of the Biokhrom-18 chromatograph at the inlet to the analytical
column.

The chromatogram was recorded in parallel by means of the flame ioniza-
tion detector of the chromatograph and the monitor (full ion flux detector) of
the mass spectrometer. When the maximum of the chromatographic peak was
r ached, the mass spectrum was fixed on the monitor at a scanning rate of 2.5
sec/ten.

Unknown compounds were identified by comparing the mass spectra obtained
with reference spectra. We also made extensive use of the Kompas-MS informa-
tion retrieval system developed for mass spectrometry at the Research Insti-
tute of Organic Chemistry of the Siberian Branch of the USSR Academy of
Sciences. This system'was used in a dialog mode on an ES-1035 computer. The
data base of this system was comprised of 26,300 mass spectra recorded on mag-
netic disk.

The main components in the gases released from linoleum are methyl ethyl

ketone and cyclohexanone, which are used as solvents when the printed design
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is applied (Figure 1). From the bottles used for packaging veg table oil,
trichloroethylene (from the PVC, in which it is used as a molecular weight
regulator), toluene (from the epoxidized vegetable oil used as a stabilizer

and plasticizer), and ionol (antioxidant) are released.

= (aws
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Figure 1. Chromatogram of the gas prod-
ucts released from freshly prepared PVG-

linoleum: 1 —- benzene; 2 -~— toluene; 3
—- methyl isobutyl ketone [sic]; 4 —-
decane; 5 —— chlorobenzene; 6 —— unde-
cane; /7 —- dodecane; 8 -~ cyclohexanone;

and 9 —— 2-ethylhexanol. KEY: (a) mV.

Using the data obtained, it is possible to predict the content of sub-
stances released at the workplace, taking into account the size of the shop,

the number of shifts, and the quantity of plastisol produced.

from polymer materials is a more complex problem, since the concentration of

migrating components is very small. Several methods used in analyzing aqueous

media have been described: blowing an inert gas through and trapping the
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components released, extraction with solvents, adsorption on a solid support,
etc. Each of these methods has its advantages and disadvantages.

The quantitative determination of the substances released into the air
and aqueous media from the materials studied was done in accordance with known
methods [1, 2] and GOST 26150-84. But in a number of cases it was necessary
to develop new methods designed for concentrating the trapped components on a
solid adsorbent, followed by their thermal desorption in the evaporator of the
chromatograph (as in the qualitative analysis).

In order to avoid using liquid nitrogen for cooling the trap and in order
to do the trapping at room temperature, half of the trap was packed with acti-
vated carbon SKT, and the other half was packed with the Tenax GC adsorbent.
To determine the content of light chloro-containing hydrocarbons (vinyl chlo-
ride, methyl chloride), we used a trap completely filled with activated car-
bon.

The dimensions of the separation column and the analytical conditions
were selected as a function of the composition of the identified impurities.
We first determined the absolute sensitivity indices on the basis of pure sub-
stances.

The quantitative evaluation of the gas emissions was done under condi-
tions of both the use and processing of the polymer materials.

We found that the gas products released from D-37-F plastisol held at

160°C for 20 minutes contain 0.3 mg/kg vinyl chloride, 8.4 mg/kg acetone, 16.3

mg/kg benzene, 1.3 mg/kg toluene, 1.3 mg/kg xylene, 2.5 mg/kg butanol, 3.6
mg/kg undecane, 6.1 mg/kg undecene, 10.4 mg/kg l-chloro-2-ethylhexane, 110.0
mg/kg 2-ethylhexyl alcohol, 505.0 mg/kg phenol, and 5711.0 mg/kg dioctyl

phthalate (Figure 2).
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Figure 2. Chromatogram of the gas products
released from D-37-F plastisol: 1 --—

vinyl chloride; 2 —— acetone; 3 —— 2-eth-
ylhexene; 4 —- benzene; 5 —— toluene; 6
—— n-butanol; 7 —— xylene; 8 —— unde-
cane; 9 —— undecene; 10 —— 2-ethylchloro-

hexane; 11 -- 2-ethylhexanol; and 12 --
phenol. KEY: (a) mV.

To analyze the aqueous extracts, we used two methods: analysis of the
equilibrium vapor [3] and solvent extraction. In accordance with the first
method, the analyzed components were distributed between an aqueous and vapor
phase in accordance with their distribution coefficient (K): K = Cliq/cg’
where Cliq and Cg are the content of the component in the liquid and gas
phases, respectively.

A low distribution coefficient in water is characteristic for hydrocar-
bons, halogen derivatives, aromatic substances, and other compounds, i.e.,
compounds contained in almost all the polymer materials studied.

- This method was used to study aqueous extracts of vinyl chloride, trich-
loroethylene, vinyl acetate, hydrocarbons with up to 10 C atoms, alcohols with

up to 8 C atoms, benzene, toluene, and other compounds.
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The content of such high-boiling organic substanc s as phenol, ionol,
higher alcohols, and phthalates was determined by the extraction method. For
this purpose, 100 ml of the water studied was extracted with 5 mL of hexane,
the phases were separated, and the hexane fraction was evaporated to a volume
of 0.2 mL and analyzed by the usual gas chromatographic method.

The table shows the results of the analysis of the organic substances
released into an aqueous medium from a polyvinyl chloride injection-molded
plastic designed for making the soles of athletic, casual, and leisure foot-

wear.

QUANTITATIVE CHARACTERISTICS OF THE COMPOUNDS RELEASED INTO
THE AQUEOUS EXTRACT FROM PLP-3A PVC PLASTIC. KEY: (a) com-
pound; (b) allowable migration coefficient, mg/L; (c) detec-
tion threshold, mg/L; (d) content* (in mg/L) after holding
for the following number of days; (e) vinyl chloride; (f)
toluene; (g) 2-ethylhexyl alcohol; (h) dimethyl phthalate;
(i) ionol; and (j) dioctyl phthalate.

1 Npe- Coaepmanne®
.'iK“ o;t.'l (9 wr/a) nocae (d)
AL na- . seile t 1)
C“{:;'"" urra | pyme-}-. r:ueu::. r.y;
LLEN
-(b)('X‘ r [ 7 [ 3

Bunnaxaoped 001 - 0,004 <<0.004 <0,004 <0,004
Toayon (£) 05 0005 004 001 0005
2'3'rmlrex_cu-( gy 0,005 025 026 . 025
A0BHA CAAPT ‘ .

ﬂnueﬂm-(h) 20 003 29 2,0 1.0
¢rasar

Howon (1) — 0,005 0.005 0.005 0.005
Ouoxtwa-(§) 20 001 028 008 - 005
~b3gnar )

*Average result of four tests.

On the basis of the mass spectrometric data on the gaseous organic compo-

nents released into the atmosphere, it could be hypothesized that these same

components can also be released into water. The studies conducted do not con-

firm this hypothesis. For example, ionol is very volatile and is present in a

6
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fairly large quantity in the gas ous emissions, but it is present in very
small amounts or not at all in the aqueous extracts. On the other hand, the
phthalates are virtually absent from the gases released, but are present in
fair amounts in the aqueous extracts.

The quantitative results obtained on the aqueous extracts are compared
with their acceptable levels according to the allowable migration coefficient,
while the results on the gaseous emissions into the atmosphere are compared
with the maximum allowable concentrations (MAC) in the atmosphere or work-
place. When the established standards are exceeded, a material is not r com-
mended for use.

Thus a program has been proposed for the primary evaluation of the
hygienic-~chemical characteristics of polymer materials, a program which makes
it possible to obtain the most complete assessment of the migration of toxic

compounds into the atmosphere and aqueous media.
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MaTepuanoB Ha oCHoBe SI7S 10 HeOGXOAHMONH TewnepaTvpn [IpoaykTmi, : ‘

MNOJHBHHHUAXJAODHAA 4 BbileAHBWHECH B ra3oByio ¢ a3y, nepeHOCH- : .

C *  JHCb MOTOKOM [E€AHA B8 J0BYIIKY, HpeIcTas- ‘ :

E. H. TETMAHEHKO, C. M. IMYAJIOBHY, aawylo coGo#t KOHUEHTPATop ¢ ancopleH- 4

T. A. KAJIMBIKOBA, H. M. TYJIREBA, TOM H OXJA3XNAIOWYIOCA AHUIKHM a30TOM. Ax- H k
E. [. TPO®UMOBA, 3. I. NTOMEPAHUEBA copBentom cayxua Tenax GC. CoueTaHse !

- - OXA3KIEHHA JOBYWKH C HCMOAL3OBaHHEM Ta- £
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H A1A H3rOTOBIEHHA TOBAPOB HAPOAHOrO mMo- PEHHHM IHaMeTPOM 3 MM CO WAHGPOM Ha 0a- t '
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MaTepHaja ABAAIOTCA CAHUTAPH@-XHMHYECKHE
HCMbLITAHAA, 3aKAIOUAI0UWIHECA B HIYUEHHH Ka-
YeCTBEHHOr0 H KOsTHUECTBEHHOro COCTaBa Be-
WeCTB, MHrPUPYIOUIHX H3 NOAHMEPA B BO3AYW-
HYl0 H ZPYrHe CPeanl. ' .
KayecTBeHHYIO HAEHTHOMKAUKIO APOIYKTOB
ra3oBblleeHHsA MPOBOIHAN C.IeayloWHM 06pa-
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Puc. I. Xpomarozpausa npodyxroe za3oesidesenus
u3 ceexcenpucoroarennoco I1BX- unoaeyna.

1 ~— Genszon, 2 — toayon; 3 — METHAH3OGYTH/Ke-
ToM, .4 — nexan;, § — xaopbexson; 6 — yHiekan;
7 — 10neKaH; 8 — UHKIOTeKCAHOH; 9 — 2-3THAreK-
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HHAL MPOBOAH.IH METOONOM XpOMarto-macc-
crextpometpun.  Hcnoassosaan  xpomato-
.macc-cnextpomerp MX-1331, npeacrasasio-

wii co6of KoMOHHHPOBaHHLIA NPHGODP Ha
ocHoBe xpomartorpada «Bioxpou-18» u wmar-
" HHTHOro Macc-cnekTpoMetpa MX-1331 ¢ cucre-
MOA ObICTPOIr pPa3BePTKH H  PErHCTPaUHH
Macc-crnexkTpos. [locte vaasansavua npoayk-
TOB [a30BLIAEEHHR JOBVIKY-KOHUEHTPATOP
yCTaHasIuBalH B UCRapuTeab XpomaTorpada
" «buoxpoM-18> Ha BXole B aHa.IHTHYECKYIO
KOJIOHKY.

XpomaTtorpaMma napaa.lebHo perucTpipo-
8a3.1aCb C NOMOWbBIO MIAMEHHO-/OHH3ALHOH-
HOro JeTeKTopa XpomaTtorpada H MOHHTOpPa
{aeTexTOpa MOAHOrO HOHHOrO TOKa)
cnexTpoMeTpa. B MOVEHT JOCTHXKEHHA MaKCH-
MyMa XpoMaTorpadHueckoro NMHKa Ha MOHH-
TOpe cpm(cupoaanca MacC-CnexTp <¢O CKoO-
POCTbIO CKanupoBakua 2.5 c/1ekaia.

Haentndukauno HenzgecTHbIX COeIHHEHHR
NPOBOAHIH NYyTeM CPaBHEHHS NO.AYHEHHbIX
Macc-CneKTpoB CO CMeKTpawvy KaTta.doros. Tak-
e UIHPOKO HCMOJAb30Ba.TH HHOOPMAUHOHHO-
NOHCKOBYIO CHCTEMY 118 MacC-CNEKTPOMETPHH
«Komnac-MC», paspa6oranuyio 8 HHOX CO
AH CCCP. 3ra cucrema 6niaa peaansosaHa
B QHanOrosgM pexuse Ha IBM EC.1035.
Ba3zy paHHmX 3TOi CHCTeMsl COCTaBJAAAH
26300 macc-CneKTpoB, 3aMICAHKEIX HAa MArHKT-
HOM ZHCKe.

OcHoBHLIMH KOMNOHEHTaMK B ra3oBhijefe-
HHAX H3 JIHHOIEYM3 ABJIAKTCH METH.JI3THA-

KETQH Ha[fﬂ KJ!OI’EKCaHOH
L)
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mace- '

. ‘
- MpAMeHRIOWIHECH /
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aMvepa NOMELW Ay B CTadb-
IKHA cocya eMmKkocTbio | a.

VIIOTHAAACH ¢ MoMowbld
npor.1aaku. Cocya ¢ obpas-
iH B TepMOCTaT, Harpernid

Temnepatypsl. [IlpoayxTe,

rasoBvio ¢a3y, nepeHOCH-
-IMf B JOBYWKY, NpeIcTaB-
XOHUEHTPaTPp ¢ aancopGeH-
UYIOCS MHAKHM a3oToMm. Aa-
#a Temax GC. CoueraHue
JUIKH € HCMOAb30BaHHeM Ta-
oro (10 400°C) u ruapo-
"HOro copeHTa ¢ He6O0AbLIOH
tocToio (19 M?/r) noasoauao
iIMa.JbHO MO.IHOE YJaBJHBa-
IH COeIHHEHHH H 1eCOpOUHIO
copGeHTa NpH AOBbIlEHHOR
eHTpaTop mpeicTasas.aa Co-
-py6Ky AanHof 10 cM H BHYT-
™3 MM co wandoM Ha od-
12HHYVIO COPGEHTOM H 33Kphi-
JHUOB NPOGKAMH H3 HuTeH

10 - NPO1YKTOB Ta30Bblae.le-
MeTOoIOM  XPOMaTO-Macc-
Hcnoas3aosaan  xpomaro-

3 MX-1331, npeacrasasio-

GHHHPOBaHHbIA npuGOp Ha

«bHoxpom-18» u mar-
setpa MX-1331 c cucre-
>a3BePTKH M PEerucTpaumH
iocae y/iaBAHBAaHHA NPOJYK-
iHA JOBYWKY-KOHUEHTPaTOp

HCHapHTeab xpomaTorpada

1 BXOle B aHAJIHTHUYECKYIO

3 NapaanneibHO pPerHcTpHpo-
(bI0 M1aMEeHHO-HOHH33LHOH-
tpomaTorpada U MOHHTOpa
10r0 HOHHOro TOKa) Macc-'
MOMEHT JOCTH/KEHHS MaKCH-
JQHYECKOr0 NHKA Ha MOHH-
JCA Macc-CnexTp <o CKo-
anug 2,5 ¢/1exkana.

10 HEH3BECTHLIX COEAHHEHHH
M CPaBHEHHA MOAYUYEHHBIX
crneKTpaMH KaTaaoros. Tak-
+1630BaaH HHPOPMALHOHHO-
1V 218 MacC-CrneKTpoMeTpHH
13pabotannyio 8 HHOX CO
:ucTeMa Oblna peadan3oBaHa
exuve Ha 3BM EC-1035.
1T CHCTeMBl COCTaB.ARAM
DOB, 3aMHCAHHBIX HA MATHHT-

MNOHEHTaMH B ra3osnileJfie-
VM3 RBJISIOTCH METH.IITHA-
TCKCa}jOH. . npﬁmeumomuecx
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B KauecTBe pacTBOpHTeded NpH HaHeCeHHH
meuaTHoro pHcyHka (puc. 1). M3 6yTu.iok,
HCMOAb3YyeMblX AN pac(acoBKn paCTHTEb-
HOTO Macjia, BHIOEARIOTCA TPHXAOPITHAEH
(w3 TIBX, B KOTOpOM OH HrpaeT pofib pery-
AATOPA MOJIEKYARPHOR Macchl), Toayon (M3
_3MOKCHAHPOBAHHOFO PACTHTENLHOrO Macia,
ABJAIOWErocA CTaGHAH3aTOPOM H TAACTHH-
KaTopoM) H HOHOJ (3HTHOKCHIAAHT).

KoanuecTseHHoe ~ onpelejeHHe  BellecTs,

" BHAENAIOWHMXCA B BO3AYWHYIO H BOMHYIO Cpe-

OBl H3 HCCaeayembiXx MaTepHanoB, NPOBOLHIH
no wu3secTHum Meroaukam (1. 2] H-
FOCT 26150—84. Oaxako B pRAle cay4aes
HeoGXOAHMa pa3paGoTKa HOBBIX METOIHK,
nperycMaTpPHBaIOWHX KOHUEHTPHPOBaHHe
yAaBIHBaeMbIX KOMIMOHEHTOB Ha  TBEpIOM
alcopbente ¢ mocielyluled WX TepMute-
ckof Aecop6uHeit B HCnapuTte.e xpomatorpaga
(KaK H NPH KaueCTBEHHOM aHajH3e). :
Yrobn H36eKaTb NPHMEHEHHA XKHIKOro
a30Ta 418 OXJAaKIeHUA JOBYIWKH H NPOBOIHTD
y1aBIHBaHHe NPH KOMHATHOH Temnepatype,
MOJIOBHHY JOBYWKH 3aMOJHANH AKTHBHPOBAH-
wov yraem mapkn CKT, a apyryo —al-
cop6entom Tenax GC. I[laa. onpeleeHHs
cOfepKaHHA JETKHX XJOpColepXalunx yrie-
8010PO108 (BHHHJXJIOPHIA,, XJOPHCTOrO Me-
THA3) HCNOAb30BalH JOBYIWIKY, MOJTHOCTLIO
3aNM0NHeHHYI0 AKTHBHPOBAHHBIM yrieM.
Pa3meps KOJAOHKH 118 pa3ieseHHs H yclo-
BHA aHaau3a noaGHpanH B 3aBHCHMOCTH OT
‘cOCTaBa WIEHTHOHUHPOBAHHHIX MNpHMeced.
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Puc. 2. Xpomarozpauma npodyKros 2a3oswde.e-
HUuR u3 naacTuzoas smapxu [J-37-@. )
1 — BHHKAXJIODHA; 2 — aueTor; § — 2-3THACEKCeH;
4 = Gew3oa; 5 — Tonyon; 6 — H.6yranoa; 7 — KCH-
aon; 8 — yHaexan; 9 — yuaeueH; [0 — 2-3THaxaop-
rekcau; /1 — 2-stuarekcason; 12 — denon.

.

[penBapHTeIbHO OMpelensan a6COTOTHbIe
KO3QHUHEHTH YYBCTBHTEILHOCTH MO YHCTHIM
BewtecTBaM. ’
KOAHYECTBEHHYIO OUEHKY [a3oBblleTeHnit
NPOBOAHIH B YCIOBHAX KaK 3KCAIYATaUHH,
Tak K nepepaGOTKH NOJIHMEPHBIX MATEPHAI0B.
YcTaxoBneHo, 4To B MPOAVKTaX ra30Bbi-
ZeneHHs w3 maacTuaoas wvapkd  [1-37-,
BuiaepxanHoro np 160 °C B Teyenne 20 MuH,
conepxuTtca 03 Mr/kr RJHHIX10PHAA,
8.4 wmr/kr auetoHa, 16,3 wmr/kr GeH3oaa,
1.3 wmr/kr Toayoda, 1.3 Mr/Kkr KCHa01a,
2,5 wmr/kr 6ytaHoaa, 3.6 Mr/kr yHIexaHa,
6,0 wmr/xr yuaeuesa, 10,4 mr/kr 1-xJop-
2-9tuarexcana, 1100 Mr/kr 2-3THJITEKCH.10-
poro cnupra, 5050 Mr/Kr  ¢eHoaa,

" 57110 Mr/Kr asokTHadtaaata {(puc. 2) ..

~HAcnoab3ya No.dyueHHbie JAaHHbIE, MOKHO
MPOrHO3HPOBATL CONEPNKAHHE Bbl1EAAIOUIHXCH
BellecTs Ha pafouyeM MecTe C y4eToM pa3me-
‘pOB  Uexa, CMEHHOCTH H KO.1HuecTBa Bbl-
MyCKaeMoro N.1acTH30.1.

Ko.aHuecTBeHHbIH aHa.IH3 OPraHH4Yeckux Be-
WecT8, MHIFPHPVIOUWHX B BO1y H3 MO1iHMep-
HblX MaTepHa.oB, siBaseTca Go.ee C.JJOKHOH

- 3ajavefi, Tak KaK KOHUEHTpaUMA MHUIDH-

PYIOUIHX KOMIMOHEHTOB Ouexb HH3Ka. OnNKCaHy
HECKOJbKO MeT010B, MPHMEHAIOWHXCA MNpH
aHaAH3e BOAHHX CPel: MPOAVBKA HHEPTHBIM
r2a30M C Y.JaB.IHBAHHEM BbIIEARIOWHXCH KOM-
MIOHEHTOB, 3KCTPAKUHA PaCTBOPHTEIAMH, al-
cop6uHMs Ha TBeploM HockTele u T. A. Kax-
Ibiit M3 3THX METOA0B HMeeT CBOH JIOCTOHH-
CTBa_H HelOCTATKH.

- Jlha aHaax3a BOAHBIX BHITAKEK HCIO.T630-

Ba/NH ABa MeT01a: aHA.IH3 PaBHNBECHOro napa
{3] u 3KcTpakuuio pacTBOpHTE.IeM. CoraacHo
MepBOMYy METOAY 3HAJH3HPYyeMble KOMIOHEHTH
pacnpenensioTC Mex1y BONOH M MapOBOA
(ha3oi B COOTBETCTBHH C HX KO3PPHUHEHTOM
pacnpezenenns (K): K=C,/C, rae Co
C, — colep>aHHe KOMAOHEHTa B KHIKOH H ra-
3080f (a3ax COOTBETCTBEHHO. .
Maannit kKo3dpdHUKEHT pacnpeneseHHs B BoO-
zle xapaKkTepeH A1A YrneBoAOpOlOB. ranoreH-
POH3BOAHLIX, APOMATHUECKHX K APYTHX COEIH-
HeHH#, T. e. COCANHEHHH, conepKaWHXCA moY-
TH BO BCex HCCACROBAHHBIX MOJAHMEDPHbBIX
MarepHanax. ) '

STHM METOAOM HCC1e0BANH BOAHbIE BBITAK-
KH BHHHAXAOPHA3, TPHXJIOPITHAEHA, BHHHA-
auetata, yr1eBO10POI0B € YHCAOM aTOMOB
C 10 10, cnuproe ¢ uucaom atomos C 20 8,
Gewu3ona, ToAyoNa H APYIHX COelHHEHHH.

L]

ConepxaHHe TaKHX OPraHHYeCKHX BELIECTE
¢ BLICOKOM TeMnepaTypoR KHNeHHRA, KaK dheHon
HOHOJ1, -BbICLIHE CMHPTH H (TanaThl, onpele
NRAH  MeToOM 3KcTpakuuu. [aa  3Torc
100 Mn Hccaedyemod BOAW 3KCTparuposali
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SUAL S

S5 MJ rexcaHa, oTAensaM ¢asn, yNapHBajH
reKkCaHoBylo ppakuHIo 10 o6vema 0,2 w1 1 ana-
JH3HPOBAAH OOBIYHLIM METONOM Ta30Boil
.XxpomarorpadHH.

B Tta6Gauue npuseaeHu pe:vnbram aHa-
JI133 OpPraHHueCKHX BEUIeCTB, BLIAENAIOULHXCH
B BOJHYI0O Cpely H3 MOJHBHHHIXJIOPHIHOrO
QHUTHEBOr0 MA3CTHKAaTa, MpeIHA3HAUEHHOTO
IR H3rOTOBJIEHHS MOLOWB CNOPTHBHOR, Ro-
MauwHeR H NPOrysnouHoHd oGyBH.

Ha ocHoBaHKH JaHHHX MaCC-CNEKTPOMEIPHH
0 fa308biAENCHHAM OPraHHYECKHX KOMIIOHEH-
TOB B BO3AYLIHYI0 Cpely MOXHO MpeanoJo-
XKHTb, YTO 3TH e KOMIOHEHTH MOTyT Bhi-
nensthcA H B Boay. [lposenennunle Heciaeno-
BAHHA He MOATBEDPAKAAT 3TC Npeanocdoxe-
nue. Hanpumep, wonon ouenn JeTyy # B AocTa-
TOUHO GONLLIOM KOAHUYECTBE COIEPIKHTCA B ra-
30BHAENEHHAX, HO €ro odYeHb Maj0 HJAH OH
COBCEM OTCYTCTBYET B BORHBIX BHTAKax. Ha-
060poT, GTanaToB NOYTH HeT B Ta30Bulele-
HHAX, HO B JOCTAaTOYHBIX KOJAHUECTBaX
OHH MPHCYTCTBYIOT B BOAHBX BHITAMKAX.

[MonyuerHuie KONHYECTBEHHHE Pe3yAbTaTH
N0 BOAHLIM BHITAXKKaM CPaBHHBAIOTCA C HX
NONYCTHMHMH ypoBHaMu nmo KM, . peayap-
TaTh N0 ra3oBblJe/IeHHAM B BO3AYLIHYIO Cpe-
Ly — € NipeleAbHO NONYCTHMBIMH KOHUEHTpa-
uname ([MAK) B atmocdepe uar B paGoue
3oHe. B cAyuae npeBbilleHHR YCTaHOBAEHHBIX
HODM MaTepHasl He pPeKOMeHAyeTCHs IR NpH-
MEHEHHA.

" Takum' 06pa3om, npen1oxeHa

cxema nep-

BHYHOH OUEHKH CAHHTAPHO-XHMHYECKHX Xa-
PaKTEPHCTHK NONHMEPHBIX MaTePHaa0B, NO3BO--
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AROWaR HaHGoNee NOAHO OUEHHTD Murpaumo

TOKCHYHHIX COEAHHEeHHH B BO3AYWHYWO H BO3-

S .

Aureparyp
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B CTPOHTENBCTBE XHAWX H OOGILIECTBeHHBX 31a-
#uit. M, Murusapas CCCP, 1980, Ne 2158.80

2. MetonnvecxHe yKa3aHHR RO  [HIHeHHYeCKOR
OLeHKE ONeXIW K OOVBH H3 MOIHMEPHBX
watepHaaos. M., Muuaapas CCCP, 1977.
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Metoa onpeneneuusx
BA3KOYNPYrHX
caoncn NOAHMEPHBIX M Tepua.noa

JL. A. PO3EHBJIIOM, E.\I0. OBUHHHUKOB.
E. M. THMAHHH, B. A, ANTOHEL,
0. [1. FOPE.10B
las onpeleeHus nokasareaedl Ba3kovapy-
THX CBOHCTB NOIHMEPOB HCAOIb3yeTcs 60.b-
woe yuc10 BUOPOaKYCTHYECKHX -MeTOz08 |l
2}. OaHako npH uacrore Ka1eS:nuu oT 1ecAar-
ITHX MEeT0108
OrpaHHYeHO, HECMOTPS Ha T4, YTO 3IHAUH-
TeNbHAA YaCTb KOHCTPYKUHA C\AETaIAMH H3
NOAHMEPOoB, KOTOPHE NPH 3IKCAAYATauUH nol-
BEprajTCcR BUOpauHOHHOMY HAH A¥HAMHYECKO-
MY BO3QEHCTBHAM, paboTaeT HMENHO B 3TOM
4YacToTHOM auana3oxe. HUisecred
UHOHHBIR METON, NO3BOJRIOUIHI ONQeIEIRTH
BA3KOYNpyrse CBOACTBA NOJIHMEPHBIN
pHaios. B8 3THX ycaosusx. OaHako 8 3T0M
‘Cjlydae o6pa3ell HaxXOAHWTCH B CTATHUYECKH Hag
NPAXKEHHOM COCTORAHHH, 4TO 3aTPYaHAET Mpo-
BeleHHe HCNHTaHHA BE.TH3H TeMneparypul
crex1oBaHHA. Metoa, onucaHHwii B pab6ore
[2]), He o6ecneynpaer BLICOKOH TOUHOCTH H3-
MEPEeHHH J10CTAaTOYHO XKeCcTKHX o6pa3uos 43-3a
BO3HHKHOBEHHR TAK HA3LIBAEMOH <«MapasuT-
HOH» BHGpaUHUH ONOPH BCIEACTBHE NEPerau
K HeA KoneGaHHii 07 HCTOUHHKA . BHOpaUKH

" vepe3 HcnmTyewmit obpaseu. [lostowy npu

HCIBITAHHAX HCNOAL3YIOT MACKHE M.IeHOYHbIe

_o6pa3uni. O2HaKO H3roTOB.IEHHE TAKHX 06pa3-

UOB H3 pAlJa MATEPHaN0B HEBO3IMOKHO H.IH

* CBR3QHO CO 3HBYHTEIbHLIMH TPYIAHOCTHAMH.

[Tpeactasasnio uutepec ycosepweHcTaosaTts
BHOPAUHOHHBIA METOL, C MOMOUIBI0 KOTOPOro
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