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ONPEAEJIEHHE TOKCUHYHOCTH NPOINEJIJIEHTOB,
UCNOJIb3YEMbBIX B A3PO30JIbHbBIX BAJIJIOHAX g

IIpod. B. H. Bawkos, xaua. 6uon. nayk A. Il. Boakosa, KaHJ. XUM. HayK
B. M. lletaun, nuxenep 3. M. flnkosckuil

[lenTpanbHBIil HayuyHO-HCCJEAOBATEJbCKHH JAe3HH(eKIHOHHBbIH HHCTHTYT (Mocksa)
u llentpanbHoe KoHCTpyKTOpckoe Oiopo CoBhHapxosa Jlarsuiickoin CCP (Pwura)

B npOMBbILIJIEHHOCTH, CeJbCKOM XO35IHCTBE M 3JpPaBOOXpPaHEHHH BCe
HIMpe MPUMEHSIOT pa3/IHYHble XUHMHKATbl B BUJE a3pO30JIeH.

B Tex cayuasix, Korja TtpeOyercs MNOJYYUTb CEAHMMEHTALHOHHO-YCTOH-
YUBBIE a3pPO30JIM B OTpaHHYEHHbIX O0ObEMax HJIM PAaBHOMEPHO MOKPBLIThH TOH-
KHM CJIOeM XHMHKara OrpaHHYeHHble MO MJIOLaJAH INOBEPXHOCTH, 3a pyode-
JKOM HCMOJIb3YIOT METOJ INPUrOTOBJIEHHS a3po30Jed IIpH IOMOUIH Tak
Ha3blBAEMbIX a3p030JIbHbIX YINAKOBOK HJAM OananoHoB. IIpuHUHN HX OeH-
CTBHS COCTOMT B TOM, YTO XMMHKAT NPH NOMeELleHHH B OaJlJIOH CMElup aer-
csl ¢ mpomnesJieHTOM (3Bakyupylolei XHAKoCcThio). IIpu oTKphITHH K/1ama-
Ha, KOrja CMech BBIIYCKAIT B aTMocdepy 3a CYyeT JlaBJIEHHs HAaCHIL .HHOTO
napa, HaxojAsuerocs B OajyioHe HaJ XKHAKOCTbIO, MOCJAEIHssi OKa3i(BAEeTCs
neperperoii. [Ilpu 3Tom npoucxoaur OypHOe BCKHIIAHHE KHIKOCTH H pac-
najeHue Ha MeJKHe KanJjH. 3aTeéM 3BaKyHpylolllee BelleCcTBO HCliapsercs
B BHJle MEJKOJJHCIIEPCHOT0 a3po30Jsl.

B kauecTBe Npomne/JeHTa PEKOMEHJYeTCsl NPUMEHATh BELUECT 30, KOTO-
poe JOJKHO OblTb HE IrOPIOYHM, HE TOKCHYHBIM H 0€3 HeNnpHsTHOI(: 3amnaxa,
06Ja/1aTh XHMHUYECKON HMHEPTHOCTLIO 110 OTHOLUEHHIO K CMELIHBAEM]IM C HHM
XUMHYECKHUMHU BellleCTBAMH, He BLI3bIBaThb KOPPO3HH CTEHOK 0aJJo ia, UMETh
NaBJIeHHE HACBIIIeHHOro mnapa BbllIe aTtMocdepHOro (B HHTEpBaJe TeMmIle-
paTtyp, NPH KOTOPBIX 3KCIJIYaTHPYETCs YNakoBKa). IDTHM TpeOOBaHHUAM
60JibliI€ BCEro yJAOBJETBOPAIOT (PpPEeOoOHbl — @QTOPXJOPIPOU3BOJAHLIE YIJIEBO-
noponoB. BuirojHass oco6€HHOCTL (PPEOHOB COCTOHUT TaKKe B TOM, UTO OHH
00J1alalOT CPaBHHUTEJbHO HEBLICOKOH BEJIMYHHOH YNPYroCTH HAaCbIIEHHbIX
NapoB B HHTEpPBaJe TAaKHX TeMIepaTryp, NPH KOTOPHIX OObLIYHO ynoTpedJsiior
a3p030JibHbIe YNAKOBKH. DTO Jla€T BO3MOXKHOCTb HCIIOJIb30BaTh JIETKHE TOH-
KOCTeHHble KOHCTPYKUMH KopnycoB OaJlJIoOHOB. Y MEHblLIIEHHe Beca aspo-
30JIbHBIX 0aJIJIOHOB JIOCTHTaeTcsi NyTeM peryJupoBaHus [AaBJIEHHA B HHX
NPH NPUMEHEHHH CMECH (PPEOHOB.

HaubGoabllee pacnpocTpaHeHHe B MHUPOBOH IpaKTHKe IIOJy4YyuJia CMech
paBHbIX BECOBbIX KoJauyectB (peoHoB 11 u 12 (pTopTpHXJOpMeTaHa U IH-
dbTopauxsopmerana), obo3nauaemas kKak ¢peon 11/12 5050, a Takxke cmech
409 d¢peona 12 u 609 o¢peona 114 (rerpadropauxyopstana), o6osHauae-
mas Kak ¢peon 12/114 4060.

3a pyOexoMm J[AJsi YMEHbLIEHHSI CTOHMOCTH IIPONEJJIEHTOB B COCTaB
KOMIO3ULIMI 3BaKYUPVIOUMX BelecTB BBOASAT npomnaH u OyradH. OnaHako
of6a BellecTBa BOCNJAMEHSIIOTCI B CMECH C BO3JyXOM, NO3TOMY CcJjeJyer
NPOSABHTL 0COOYI0 OCTOPOXKHOCTb IIPU HUX HCIOJNbB30BAHHHM B KayecTBe CO-
CTaBHBIX YacTeil nponenjeHToB. B cBfA3M ¢ 3TUM OOCTOAATENBCTBOM B MO-
cae/Hee BpeMsi ObIJIM NMPOBEJEHbl HCCJENOBaHHS IO ONpEeNeJIeHHIO JNOMYCTH-
MOTO COJep2KaHusl YNOMSAHYTBIX YIJIEBOJAOPOJAOB B CMecH ¢ (ppeoHaMH.
[TonyueHHbie pe3yJbTaThl NOKa3aJd, 4TO BO H30exKaHHE BOCNJIaMeHeHHs
MOJKHO BBOJIUTH B COCTaB NPOMNENJIEHTOB JHLIb HEOOJbIIOE KOJHYECTBO IPO-
nasa u 6yrana — 7,6—11,19% B xuakoit ¢ase [Ckor u Pusepc (Scott u
Feathers), 1962]. |

3a py0OexXoMm TakKe B KayecTBe pPachblJIsIIOUIHX BEIIEeCTB IPUMEHSIOT
3aKHCH aso0Ta, YrJeKHCJOTY U a3oT. Mcnosib3oBaHHe 3THX BEIIECTB IleJ1eco-
o0pa3Ho, KOrja »eJaTeJbHO NOJYYUTh NMPOAYKT B BHAE rpyOOAHCNEpPCHOro
a3p030Js, NeHbl UJAH nactbl. ONHAKe® B CBSI3H C BLICOKOH YNPYrocTbi0 HaChI-
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UIEHHOro napa yrj€KHCJ/IOTbl H 3aKHCH a30Ta NPH KOMHATHOM TeMmieparype..
a4 TaKXKe CPaBHHTE/IbHO HHU3KOH KDHTHYECKOH TeMmepaTypoi a3oTa u OOOHX
YINOMAHYTBLIX BE€UIECTB NMPHMEHEHHE HX B KayeCTBe IMPOMNEeJJIEHTOB, ¢ Haiued
TOYKH 3PEHHsl, BPSAJL JIH ONpPaBJaHo. -

B Boinyckaembix B Hacrosiee spemss 8 CCCP a3pO030JIbHBIX OaJJoHax
AJisi IE3HHCEKIIMH B KayecTBe mponesaaeHta ynorpebasior ¢gpeon 12. Ox
HMCET CPAaBHHUTEJbHO BBLICOKOE /JaBJIEHHE HACBIIIEHHOro napa, AOCTHTalollee
12,4 Ke/em? npu 50°. BBHay 3TOrO KOpmyca aspo30JbHBIX YIIAaKOBOK TMpe-
CTaBASIOT COOOH TOJICTOCTEHHBI® CTAJbHBIE COCYABI CPABHHTENBHO BbICOKOI!
CTOHMOCTH. |

B nocneaHee Bpemsi B KauecTBe NpONeJJE€HTOB NpPH o6paboTke ynako-
BOK JUIs1 MHIIEBBIX NMPOAYKTOB NpeaJoXKeHbl (peoHbl psiia OyraHa, B uyacrt-
HocTn ¢peon C 318 (okradropunknaobyran). ®peon C 318 BLIFOAHO OTJIH-
HaeTCs OT APYruX T€M, UTO HE HMEET BKYyCa M 3amaxa, 06J1a/1aeT XUMHYEeCKOIr
ycroiuuBocTsio [[lepByn (Sherwood), 1961].

Mbl noneiTaNuch HCNOMB30BATh B KayeCTBe MpPONEJEHTa a3€0TPOINHYIO
cvech 60% Tterpadropmonoxsopsrana [ppeona 124 (C,HF, Cl)] u 409%
okTapTopuuk/aobyrana [ppeona C 318 (C,Fs)]. ITockoabky 3ta cMmech co-
CTOHT H3 CHJIBHO (DTOPHPOBAHHBIX (hPEOHOB, ee, MO-BUANMOMY, MOXKHO OTHeE-
CTH K HanOoJsiee Ge3BpeAHbIM BellecTBaM. A3€0TpomnHas CM€Ch — OPUTHHAJIb-
HbIH MPOAYKT, BIEPBbIE NOJYYeHHBIH B [OcyaapCTBEHHOM UHCTHTYTE
NPHKJIATHOW XHMHH. DTOT NPOAYKT SABJAETCHA OTXOJOM XHMHYECKOTO MPOH3-
Boacrsa (M. M. Ilepeabwrreitn, 1962). CpapHutenbHbie naHHLIE, Xapakre-.
PH3YIOIIHE HEKOTOPbLIE HauOoJee CylIeCTBEHHbIE CBOMCTBA psjla paHee yIoT-

PeOJISIBILIUXCSl  NMPONEJJIEHTOB M HOBO# . CMecH (pPeoHOB, MPHUBOASATCS:
B TabJa. 1.

Tabauuga 1
Pu3uYeCcKHe CBOMCTBA HEKOTOPBHIX (PEOHOB M HX cMeceil

=

dpeoH
[TapameTph Ppeon 11 ®Dpeon 12 _ lé{/}ég . ®peon 124/C 318 6040
|. | I
(DOpM}-'Jla RIS NG e LRI A e R R CFC]3 CFQC]Q CgHF4Cl/C4F3
AHMHYECKOe Ha3BanWe . . . . . | ®ropTpu- Ilucdropau- TerpadropmoHoxnop-
XJIOpPMETaH | XJIOpMeTaH 3TaH /OKTa(PTOPILHK -
JJoOyTaH
MoJsiexynsipuniit Bec - - . . - . 137 ,4 120,9 161,6
Temnepatypa xuneuusi (B rpa- |
Aycax) . e B T AR, ¢ —23,8 —29,8 | —12,5+~—10,5
KpuTthyeckas temneparypa (B rpa-
g b e BT B R X R 198 112 116,4
YNpyrocTb HAacHIEHHOrO  mnapa .
(B x2/cm2) npwm .
0° 0,410 3,15 1,88 1,71
20° 0,904 5,78 | 3,61 | 3,48
50° 2,403 12,39 7,75 8,27
| |

Kak BHAHO u3 Taba. 1, M0 ynpyrocTH HachilleHHble napel a3eoTpoOnHONK
cMecH H ¢@peona 11/12 5050 noBoabHO 6/au3kH. [0 XHMHYECKOH CTONKOCTH
d3€0TPONHAs CMEChb Takxke Osu3ka K cmecH ¢peonos 11 u 12. INpunumas
3TO BO BHHMAaHHE W Y4YHTBbIBasi, YTO a3eTPONMHasdg CMECh SIBJSETCSI OTXOLOM
XHMHYECKOro NMPOHU3BO/JACTBA, Mbl PELIHJH H3YYHTh BO3MOIKHOCTbH €€ HCIOJb-
30BaHHsl B KayeCcTBe INpONeJJIeHTa /sl a3p0o30JbHbIX GassoHos. [Ipexiae
BCEro Hac HHTEpecoBajia COBMECTHMOCTb CMECH C pPa3/IHUHLIMH PaCTBOPHTE-
AsiMi. ONBITHI NOKa3aJid, YTO CMeCh HEOrPAHHYEHHO CMELIHBAercs, obpasys
PacTBOpbl C KEPOCHHOM, alEeTOHOM, JIHXJOP3TAHOM, YEeThiPEXXJOPHCTHIM
yrJ€poAOM H H30aMHJIOBBIM cnUpPTOM. OJHAKO OHA NPAKTHYECKH HE CMEellH-
BAETCA C 3TAHOJIOM. IDTO OrPaHHYHBAET BO3MOXKHOCTh €e NPHMEHEHHs B Ka-
1€CTBE Tpone/iJIeHTa NI/ a3p030JbHbLIX 0aJlJIOHOB, COAepXKalluX CpPeACTBa
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1J11 OTIIYyTHBAHHSA KPOBOCOCYLIMX HACEKOMLIX, rjle B KaYeCcTBEe pPacTBOPUTEJA
OGbLIYHO HCNOJb3YIOT 3THJOBHIH cnuprt. IlpaBaa, Takoit 3ddexTuBHBI pe-
MeJVIEHT, KaK JH3THJTOJIYyaMHJl, COeAHHSETCs CO CNechblo (ppeoHos. M3 muc-
CJIe/IOBABIIMXCA KOMIIO3HIIMH HAaWJYy4YLIHEe pe3yJbTaThl C TOUKH 3DEHHS
coBMecTHMOCTH naau pactsopel JJAB® (0O,0-aumerns-2,2-1uxJ0pBHHHII-
¢ocdar) B KEpOCHHE U alleTOHe. -

Takum oGpasom, ecau yyecThb JaBJleHHe HACLIUIEHHBIX MapoOB H COBME-
CTHMOCTb C psijiloM HauOoJiee pacnpoCTpaHeHHBIX pPacTBOPHTEJNeH, HOBas
CMeChb (PpPEOHOB sBJISIETCS MEPCNEeKTHBHBIM nponesajeHtoM. OJHAKO BONpPOC
O BO3MOXKHOCTH €€ HCNOJIb30BaHHS B a3po030JibHLIX OaJlJioHaX, NnpejHasHa-
YeHHBIX JIJIsI NPOJIaXH HaCeJIEHHIO, pa3peliuM TOJBKO MOCJde H3YYEHHS] TOK-
CH''EOCTH HOBOTO IPOIMNeJJIeHTa.

HauOosiee yacro NpHMeHseMblii B KayeCTBe IponeJJeHTra JAJs aspo-
30JIbHBIX 0aJJIOHOB (PpeoH 12 MaJOTOKCHYEH AJI TENJOKPOBHBIX »KHBOTHBIX.
[Io nanupiM O. . Xaausosoit u E. M. Bopouuosoii (1952), npumecr ero
K BJAblXaeMOMY BO3/1yXy B KoJauuyectBe 10—159 He omacHa [Js 4eJsiOBeKa.
[Ipy BBICOKHX KOHLEHTpauusix ¢peoHa 12 y KHBOTHBIX TMOABJSAIOTCH Mbl-
lueyHas JAPOXKb, CYAOPOTH M HAPKOTHYECKOe cocTtosiHue. Tak, mo HabJwome-
Husim Jlecrep u I'punGepr (Lester m Greenberg, 1950), cymoporu y Kphic
nosiBasoTcA npu 30—409% npumecn dpeona 12 Kk BO3AYyXy, a NpPU YBEJH-
YeHHH KOHIEHTpauHuH 3Toro seuiectsa 10 70—809% y HHUX HacTynmaer HapKo-
THYecKoe coctosinHe. Ilo manHbiM Tex ke aBTopos, 20% cmech ¢dpeoHa 12
C BO3/1yXOM MAaJIOTOKCHYHA JJIsi MOPCKHX CBHHOK, c00ak M 00e3bsH NpH
€XKe/IHEBHOH HHraJsaluu no 4—38 yacos B TeyeHue 12 Heneab. Bo Bpems 3a-
TPABOK y KHBOTHBIX OTMEYEeHbl JIPOXKb, BSJOCTh H aTaKCHA.

Muorypa, Bnpouem, HaOJswoaaercsi orpasJjeHue d¢peoHom 12. Tak,
B. B. Cocun, B. C. 3namenckuit u 10. T. Kouaparees (1962) onucweiBaior
cJy4aH paspbiBa LIJIAHTA XOJIOJHWJIBHON YCTAaHOBKH, B pe3yJbTaTe 4Yero B
TOMEILEeHUH HCMapuJIoch cpasy okoJsio 60 ke xujakoro ¢peona. Haxoaus-
liMecss B 3TOM IOMELIEHHH JIIOAH OUIYTHJHK YAylibe, MeplieHHe B TopJe,
IyM B ylIaX, HENPHATHBIH METAaJJIHYECKHH BKYC BO PTY U Howiulyio 00Jb
3a TPYAHHOH. Y nNOCTpajaBUWIHX MOSIBUJIHCH TakKXkKe CYA0POXKHBbIE IOJEPTH-
BaHHUsi PYK H HoOr, obuias caaboCTb H KpPaTKOBpPEMEeHHOe IOMpauyeHHe COo-
snanusd. Yepes 20—30 MHH. nocae aBapuu HabJI0danauCh KaTapaJbHbIe
ABJIEHHS B HOCOIJIOTKE, HOCY M HAa KOHBIOHKTHBaX. ABTOPBI NPHILJIH K Bbl-
BOAY, UTO Yy MNOCTpajaBlIHX OOHApPYyXKHJOCH KHCJOPOJHOE TOJIOJaHHEe OT
MTOHHX>KEHHs] IMaplLHaJbHOTO JaBJIEHHs KHCJI0pPOJa BO B/bIXaeMOM BO3IyXe.
ITO M BbI3BaAJO Yy HUX NMOTEpPI0O Co3HaHusi. Bo3aMOXKHO, uto dpeon aelcrayer
MO THNY HAPKOTHYECKHX BelleCTB.

H. B Jlaszapes (1954) ykaspiBaer Ha pe3Koe BO3pacTaHHe TOKCHYRO-
cTH (ppeoHa (naxe 1% cmecu ¢ BO3AyXOM) B NMPHUCYTCTBHH IJIAMEHH, YTO,
MO-BHAMMOMY, CBsi3aHO ¢ oOpasoBaHueMm cJieloB (¢ocrexa.

TokcuyHocTh aseoTpomnHoil cMecH ¢peoHa 124 u C 318 Hurle He OMNH-
caHa. Mbl H3yyaJii ee HHraJsiLHOHHOEe JeliCTBHe Ha »XHMBOTHBIX (14 Kouek,
7 KpoaukoB, 70 Geabix mbimeir u 20 GesbiXx KpuiC) B Kamepe o6bemMom 2 m3
NpH CTaTHYECKOH 3arpaBke. KosuuecTBo npemapara, BBOAMMOTO B KaMmepy,
JO3HPOBAJIH 0 Becy. DBIJIO yCTaHOBJIEHO, YTO NPHU OAHOKPATHOM BO3JEH-
CTBHH a3€OTPONHOH CMECH B KOHIEHTpauusax A0 3 2/m® Bo3ayxa u 2—3-ya-
COBOM 3KCIMNO3HIIHH TOKCHYECKHE SIBJIEHHS Yy XXHUBOTHbIX HE pa3BHUBAJIHCh,

[ToBropHoe B Teuenne 10 aHeli BO3JeHCTBHE TOH XK€ KOHIIEHTpPAILMH
TaK>Ke He BbI3bIBAJIO KaKHX-JHOO CHMINTOMOB OTpaBJeHHA. Bec >XHUBOTHBIX
ocraJics npexHuM. AHanausz kpoBu (PO3, remoraoGuH, obiilee KOJHYECTBO
JIEHKOIUTOB H JIeHKOUUTapHasi ¢opmyJia) He NOKa3biBaJ M3MEHEHHUI: yacTo-
Ta JbIXaHHA TaKKe He H3MeHHJach. MHUKPOCKONHYECKOe HCCJAelOBaAHHEe
OpraHoB JAbIXaHHA YOHTBIX MOCJEe ONbITAa XXHBOTHLIX MOJATBEPAHJIO OTCYTCTBHE
NAaTOJOTHYECKHX H3MEHEeHHH.

[lepBoie MpH3HAKH TOKCHYHOCTH a3€OTPONHONH cMecH (PPEOHOB MNOSBJISA-
JIHChH NPH 3HAYHTEJLHOM YBEJHYEHHH KOHIIEHTPAalWN eeé B Bo3Ayxe. Tak, npH
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OJIHOKPATHOM BO3/€HCTBHU KOHLEHTpauuu cMecu B 15 e/m3 npu 2—3-yaco-
BOH 3KCHO3MIHH Y HEKOTOPBIX KPOJMKOB HabJiojajoch cjaaboe pasjpaxe-
HHE CJH3UCTON O0O0O0JIOUKHM rJa3 (runepeMmusi), KOTOpoe Iocje OKOHYaHHSA
onbiTa ObBICTPO HcuUe3o0. BO3MOXKHO, YTO THIEPeMHUsi CJAH3UCTOH OOOJOYKH

BbI3BaHa HENOCPe/JICTBEHHLIM NnonajiaHueM ¢peoHa B rJjasa.
B nepseie 5—10 MHuH.

[10CJI€ BBIITyCKa cMecH ¢pe-
OHOB KHBOTHbIe HaXOJ/H-
JUCb B  BO30YyXKJEHHH,
OPUEHTHPOBOYHBIH pedJieKc
Yy HUX OBIJI BbIpazKeH YeTKOo,

Tabaunma 2

Hacrora AbIXaHHSI XUBOTHBIX NPH HHraJsilHOHHOM
BO3/IEHCTBHH a3eoTponHod cmecH ¢peonos 124 u C 318
(cpennue paunbie 3a 10 nHeit onbiTa B nNpoIlEHTAxX MO

OTHOIIEHUIO K MCXOAHOM BeJHYHHEe)

A \ N R AbIXaHWe, cJjierka ydalleH-
EE pacnblJIEHHs1 Mnpernapara HOEC B IIE€pBbLIE€ MHHYTHI,
8% | KuBoTubie PR | yepe3 10—30 muH., Ha060-
EEE‘ depes | uepes | uwepes | wepes  pOT, CTaJO pexke. OcobeH-
= 15 muH.| 30 Muu.| 1 yac | 2 qaca
& B~ | HO YEeTKO 3TO BBIPpa3HJIOCh
§ y KoweKk (rabJ. 2).
qﬁg&m{m P 33 » g; | }88 JKuBOTHBIE B 3TO BpeMs
Kpoicst . . . . . | 104 | — | 110 | 104 CTanH BAJIBIMH, HayaJH
15 Kpoaukn . . . . 80 0 1 .78 84 ApeMaTb HWJIH 34ChlllaJiH.
JCORMBRE 500 73 | 63 | 66 | 93 ~ OpHEHTHPOBOYHAsl peaKIHs
Kpoiewt . . . . . | 8 | 75 | 100 | 103  pposBJasieTcs Bce caabee, H

| | yepe3 20—40 MuH. OHa
NOJAHOCTBIO yracaer. KOWKH 3aChIiNalOT 4acTO B HEYAOOHBIX [M03aX U He H3-
MEHSAIOT MX Ha MPOTsXKEHHH yaca u OoJiee mocje pacnblIeHHsi a3e0TPONMHOM
emecd ¢ppeonoB. IlocreneHHo JAbiXaHHe >KHUBOTHBIX BO3BpalllaeTcsi K HCXOJ-
HOH BeJIMUHE.
Mccaenosanue nosBoJisieT caesaTh BHI-
BOJ, YTO aseoTponHasi cMecb (ppeoHOoB 124
u C 318 B konuenrpauuu 15 e/m3 obnagaer

cJ1abObIM MECTHBIM pasJpazkarllUM H CcJa-
ObIM HAPKOTHYECKHM JE€HCTBHEM Ha TemnJo-
KpOBHbIX. [IpH NOBTOPHBIX €XXeIHEBHbIX B

~
G
S 3

TeyeHHe 10 pgHell BO3JEHCTBHSX CMECH
¢peonoB B KoHueHrpauuu 10—I15 e/m Ky-
MYJISITHBHOTO 3(deKkra He HaAO0J110/1a/10Ch.
Bec KHMBOTHBIX 32 BpeMsl OIBITOB YBEJHYH/JI-
csa. B  mopdosoruueckom cocrase KpOBH
KOLLIeK M KPOJIMKOB H3MEHEeHHH He oOHapy-
xeHo. Mopdosoruueckoe  HccCJeJ0BaHHE
OpraHoB JAblXxaHUd YOHUTHIX IIOCJE OIlbITa
MbillleH, KpPBbIC, KPOJHKOB H KOIIEeK TaKikKe

N B
o

Yacmoma Gsizanusb om uczodnor)
S

15 J0 45 60 90 120
opemA nacne bosdeacmburiOmun)

MameHeHHe uyacTOThl JbIXaHHS KO-
(IeK MpPH MHTaJsilHOHHOM BO3J1eft-

e YCTAHOBHJIO KaKHX-JHOO mnaTojoruye-  CTBHH PAsHEIX  MPONEJJICHTOB
CKHX H3MEHEHHI. (15 e/»?).
I—F 11/12 4060: 2 — F 12: 8 — F 124C318.

[IpoBeneHHoe aJ11 CpaBHEHHUsI MCIBITA-

HHe TOKCHYHOCTH (peoHa 12 anas naabopa-
TOPHBIX »KHBOTHBIX B KOHUeHTpauusix 3 u 15 2/m® noBropHo B Teuenue 10 nHei

no 2—3 yaca B JIeHb N0Ka3aJio, YTO KOLIKH, KPOJHKH, KPbICBI H MBILUH BO
BpeMsi ONbITOB OCTAIOTCS B XOPOLIEM COCTOSIHHMH, JAblXaHHE UX He U3MEHsIeTCs
(CM. pPHCYHOK), cJau3ucras o0oJioyKa IJia3 COXpaHseTCs, MOKasaTeJd KJIH-
HUYECKOro aHaJiu3a KPOBHM COXPaHSIIOTCS B npejeaax HOpMbl. MopdoJioru-
yeckKoe HCCJeJl0OBaHHe OPraHoB JbIXaHHU$sl »KHUBOTHLIX, YOHTBHIX IIOCJIE€ OMNBITA,
TaK)Xe He YCTAHOBJIEHO KaKHUX-JHU0OO MaToJIOTHYeCKHX H3MEeHEHHH.

Mpbl NpPOBEPHJH TaKXKe TOKCHYHOCTb cmecH (peonos 11 (40%)
12 (60%) npu HHraJsilMOHHOM BO3JEHCTBHH Ha Mbill€H, KPOJHUKOB H KO-
meK M3 pacyera 3 U 15 e/m® BO3Ayxa exKeAHEBHO NO 2 yaca B TeUYeHHe
10 nHeii. Bce >XHBOTHBIE BO BPEMS ONLITOB OCTaBaJIUCh B YJAOBJIETBOPHUTE/b-
HOM COCTOSIHMHM, H3MEHEeHHH B 4acToTe JbiXaHHs y HHUX TakKxXKe He HalbJiona-
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Jockb. IJokazaresu KJIHHHYECKOrO aHaJ/H3da KPOBH KPOJHKOB H KOLIEK OblJIH
B Lipejesax HOpMbl. Mop@doJsioruyeckoe HCC/AeIOBaAHHE OPraHOB AbIXaHHS
YOUTBIX MOCJ€ ONbiTa MXHBOTHBIX HE YCTAHOBHJIO KaKHUX-AHM0O MAaTOJOTHYe-
CKHX H3MEHEHHUH.

Takum obpasoMm, cy/lsi MO HAWKHM JAaHHBIM, GpeoH 12, a TakkKe cMech
¢peoros 11/12 4060 eute meHee TOKCHYHBLI, YeM a3e0TPONHAA CMeCh (peo-
HOB 124 n C 318, B aHa/NOrHuHbiX KOHUEHTpauusx (15 2/m®) OHH He BbI3bI-
BAlOT HHTOKCHKAIIHH.

YUUTBIBAs, 4TO ISl NPAKTHYECKHX LleJled HYXKHO BBINYCKATh CMECh
¢peoHos Bmecte ¢ HHCeKTHUHAOM 0,4—0,5 2/m%, MOKHO peKoMeHI0BaTh

HCIOJIb30BaTh a3€0TPONHyl0 cMech ¢peoHos 124 u C 318 B kKauectse mnpo-
neJjJieHTa il HHCeKTHUUAHbIX 0aJlJIOHOB.

B bIBO I B

|. AseotponHasi cmech ¢peonos 124 u C 318 TOKCHYHA A/ TENJOKDPOB-
HbIX JKHBOTHBIX B KOHUEeHTpauusx 10—I15 e/m3 DTH KOHUEHTpamuu OKa3hi-
BalOT cJaboe pasjpaxaiolulee JAEHCTBHE Ha CJAH3UCTYI0 OOOJIOYKY TIJ1a3,
a B KOHILEHTpauusix Bbiie 15 e/cm® cmech o6Jianaer cJabbiM HapKOTHYe-
CKHM J€HCTBHEM.

2. IlpumensBiiniicss paHee A/ HHCEKTHUHAHBIX OaioHoB ¢peon 12,
10 HAWKM HaOJIOAEHHSIM M IO JIMT€PATYPHLIM JaHHBIM, MEHee TOKCHUYEH,
d€M as3eoTponHas CcMeCb (QpeoHOB. MaJioTOKCHYHA CcMeCh (peoHOB
11/12 4060.

3. B ycaoBusix sKcnylyatalluM aspo30JibHBIX 0AaJlJIOHOB IS JE3MHCEeK-
UHH PEKOMEeH/lyeMasi KOHIEHTPpaUHsi NPONeJJIEHTOB He JA0JIXKHA NpPeBbillaTh
0,5 e/m°. B 31X KOHUeHTpauuax ¢peoH 12, cmecr ¢peonos 11/12 4060 u

HoBas aseoTpomnHas cmecb ¢peonHoB 124 u C 318 He mpejacraBasiioT omnac-
HOCTH JJI TENJIOKPOBHBLIX »XHBOTHBIX U YeJIOBEKaA.
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IToctynuna 12/VIII 1963 r.

DETERMINATION OF THE TOXICITY OF THE PROPELLENTS USED
IN THE AEROSOL CYLINDERS

V. I. Vashkouv, Professor, A. P. Volkova, Candidate of Biological Sciences,
V. M. Tsetlin, Candidate of Chemical Sciences, E. Ya. Yankovsky, Engineer

An azeotropic mixture of 60 per cent tetrafluormonochlorethane (freon 124) and
40 per cent octafluorcyclobuthane (freon C 318) was studied as a propellent for
pesticide cylinders. Judging by the elacticity of the saturated vapours and the chemical
stability, this mixture resemlbes that of freons 11 and 12. The azeotropic mixture of
freons 124 and C 318 with concentrations used for practical purposes is non-toxic for
warm-blooded animals. A slight irritation of the mucous membranes of the eyes may
occurs il the concentration is exceeded 20—30 times, i. e. up to 10—15 g/m3. The mixture
with the concentration of 15 g/m® and over produced a slight narcotic effect.

5 Turuena u canutapus. Ne 10 3
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