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B nmocnenHee BpemMs B KadyecTBE OTAECIOYHOIO Marepuaia I[IUPOKOE
pactipoctpanenue noiayuus nenononuctupon (IIIC). Onnako npumenenue IIIIC B
KAueCTBE TEIJIOM30JALIMOHHOTO MaTepHalla CONPSKEHO C PSAIOM CEPhE3HBIX BOMPOCOB.
[IppyueM yacTh W3 HUX B JIOCTAaTOYHON CTENEHU YCTPAHUTh WU KOMIIEHCUPOBATh
MPAKTUYECKA HEBO3MOXHO - TJIAaBHBIM 00pa30M H3-3a CBOWMCTB 3TOro Marepuaina. OauH
U3 TAKUX CYIIECTBEHHBIX HEJJOCTATKOB — BBICOKAs MOkKAPHAasi ONACHOCTb.

I[ITIC pa3nuuyHbIX MapOK OTHOCUTCS TpymmaMm roprodectd ['3 (HOpMaJbHO
roptounit) u ['4 (cuibHO TOprOYMil). YUHTBIBasE 3TO CBOWCTBO, HOPMATHUBHBIE
JOKYMEHTHI 00s3b1BatoT ucnoib3oBath [IIIC TONbKO «B KadyecTBE CPEAHErO CIOs
CTPOUTEIIBHOW OrpakJaromerd KOHCTpyKuum». I[Ipu TakomM noaxoae BO3MOMXKHOCTh
BOCIUUIAMEHEHUSI MaTepHualia UCKIouaercs. BociiaMeHeHrne %e OTKpBITOro MaTepuana,
BHE KOHCTPYKIIMH, MOKET MPOU30MTH OT JH000ro mcrounuka. OqHaKko, Kak U3BECTHO,
MPUHIUI CPETHETO CII0s COOMI0AAeTCs 1alleKO HE BCEr/ia.

JIist yMEHbIIEHUS! BEPOSITHOCTH €0 BO3rOPaHUs OT CIIyYalHBIX UCTOYHHKOB OBLI
pa3paboran cneunranbHblil TUn I[IIC ¢ goGaBKkaMu aHTUIIMPEHOB, KOTOPBIM MOTYYUIT
Ha3BaHue «camosaryxawommui» - IIIIC-C. B cocraB IIIIC-C ¢ uenpto CHUKEHUS
NOKapHOW OMAacHOCTH JO00aBISIIOT XJIOp- WM OpOMOPraHMYECKHE COEIUHEHMS
(aHTHUMHUPEHBI, OJHOBPEMEHHO SBJISIOIIMECS W IutacTUduKaTopamu). HecMmoTps Ha
OTHOCHUTEJIBHO HU3KYI0 BeposTHOCTh Bo3ropanus IIIIC-C, nmanHbIi MaTepuan He
aBigeTcss HeroprounM. Kpome Toro, m3-3a BBOAA B COCTaB IEHONOJHCTUPOJIA
XJIOPCOAEPIKAIIUX AHTUIUPEHOB, B PE3YJIbTATE UX TEPMUUYECKOTO PA3I0KEHUS MOTYT
00pa30BBIBATHCA TOKCHYHBIE BEILIECTBA.

Tak, B paborax [1-4] HHCTpyMEHTaIBLHBIMH METOJIAMU aHau3a ObUIO MOKAa3aHo,
yto B pesyibrate nuposmsa [IIIC ¢ gobaBieHueM XJIOpcoAepKaluX aHTUITMPEHOB,
obOpa3syercst psi TOKCHYHBIX coeauHenuit: xiopoBogopoxa (HCI), xnopmeran (CH3CI),
xnopatan (C,HsCl), nuxmopanruapun yroipaoi kuciaotsel (CCl,0), xmopdypanmernn
(CgHgCIzOg), Xnop(bypaH (C4H3C|O)

Hamu Obuta mocraBiieHa 3a7adya TEOPETHYECKM OOOCHOBAaThH BO3MOXKHOCTH
oopazoBanusi CCl,O0 u ero amanoroB mpu TtemmnepatypHod aectpykuuu I[ITIC. B
kauectBe 100aBok B II1C paccMarpuBanuce:

1. antunupen xmopnapapun XI1-470 B Buge CisHyeCle;

2. antunupex xyuopnapapun XI1-66 B Buge CosHzoClyy;

3. aHTUNHpEH JOpUpOBaHHBIA anmkuiadochar Tpu (2-xjopatun) docdar
(CICH,CH,0);P.

150



B kauectBe Meronma wuccrneAoBaHMN Obul  BBIOpaH METOJ XMMHUYECKOU
TEPMOJMHAMUKH, KOTOPBIA WUIPaeT HEBTOPOCTENIEHHYIO POJb B M3YUYEHHUH IMPOILIECCOB
ropenusi. BpiOOp JaHHOTO MeToJa HCCIEOBaHUS OOYCIIOBJIEH TEM, YTO TIpU
CPAaBHUTENIBHO HETPYJOEMKHX TEOPETHUECKUX BBIKIAAKaX IPH  HCIOJIb30BAaHUH
HECIJI0’)KHOTO MaTEeMaTHYECKOTO arlfapaTa MOKHO PEIIUTh MIOCTABICHHBIE 3a/Ia4H.

st 3TOro HEeoOXOAMMO 3HAaTh HEKOTOpPbIE TEPMOJMHAMUYECKHE KOHCTAHTBHI
TOpIOYero BeIIeCTBA W MPOAYKTOB TOpeHus. PesympTaramMu TepMOAMHAMHYECKUX
pacuéToB SBISETCS OINpeaeicHre H300apHO-U30TEPMUYECKOTO MOTEHIAIa PEaKIuu
ropeust AGr, mo BeTMYMHE KOTOPOM CYAST O BO3MOXHOCTH TNPOTEKAHHS PEAKIUH.
IToporoBsiM 3HaueHueM sBisiercst 3madenne AGY < - 41,8 k/Li/mons. Ecmm s
PAacCMAaTPUBAEMOll PeaKIH pacuéTamMu morydero 3uadenne AG’ < - 41,8 kJIk/MoIb, TO
JaHHas peakuus OyJeT MpOoTeKaTh KaKk B CTaHJAPTHBIX, TaK M B HECTaHAAPTHBIX
YCIOBUSX.

CrangaptHas TemoTa 0O0pa3oBaHUS NPOAYKTOB pPEAKIUH OIpelnessuiach B
COOTBETCTBHM C 3aKOHOM l'ecca ¢ y4yeToM CTEXMOMETPUYECKHX KOIPPHUIIMEHTOB IO

dbopmyie (1):
AH; =Y [ (are, )] -2, )] ®

rae AHp — TeroBoil 3heKT XUMIUYECKON PeaKny IIPU CTAHIAPTHBIX YCIOBHUSIX

(ompenensauch B COOTBETCTBUU C 5]);

V; — CTEXHOMETPHUYECKUE KOIPPULIUEHTBHI.

Jlns  BemiecTB, y KOTOPBIX OTCYTCTBOBaJO B CIPABOYHHUKAX 3HAUYCHUE
CTaHZAPTHO} TemIoTs 0bpasoBanmst Bemectsa AH'; mpu 298 K, To ¢ BBIYUCISIN 110
METOJ1y OIpEJICJICHUS aJIIUTUBHBIX CBs3eH [6]:

Hp = Y A(AHR); - ny (2)
rJie Ni— YUCII0 CBS3EH I-ro THIIA B MOJICKYJIe COCTUHEHUS;

A(AHOf)i - aJINTUBHBIA BKJIQJ CBS3H I-T'0 THIIA, BEJIUYUHBI aJIUTHBHBIX BKJIAI0B
MPEJICTABIICHBI B [4].

Benmnunny temnmoBoro sddekra B auanazone temmepatryp (323...1273 K)
ompeesisiv 1o ypaBHeHuro Kupxroda:

T
AHp =AH + [ACpdT, (3)
298
rae AH] — TeroBoii 3 ekt xumMuaeckoil peakiuu npu remmeparype T;

AC, — pa3HOCTh TEIUIOEMKOCTEH MPOAYKTOB PEaKIMH M MUCXOTHBIX BEIIECTB C
Y4E€TOM CTEXMOMETPUUYECKUX KOA((DUIIEHTOB:

ACp = Z[V ]np z Cp), ]ncx ’ (4)

rne C, — TemioeMKocTH COOTBeTCTBYIOH.II/IX BELIECTB (OMpenessii 1o

CIIPABOYHMKAM XHMHYECKOW TepMOoJIMHaMUKH). Eciaum TemnoéMKocTh BelecTBa MpH
CTaHJIAPTHBIX YCIOBUSAX HEU3BECTHA, TO €€ paCCUUTHIBAIM 110 PopMyJIe:
AHY
p~— L (5)
298-Mn
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rjae AHOf- TerI0Ta 00pa3oBaHus BellecTBa; M — MOJIsIpHAs Macca BEIIeCTBa,;
N — KOJIMYECTBO BEIIICCTRBA.
Pacder m3ameHeHUs H300apHO-M30TEPMUUYECKOTO ITOTEHIIMANIa TMPOBOJUIICSA IO
ypaBHEHHIO (6):
AGY = AHjgg — T - ASgg, (6)
rae AS),, - Pa3HOCTb CTaHIAPTHBIX aOCOIOTHBIX YHTPONUH MPOIYKTOB PEaKIMH
Y MCXOJIHBIX BEIIIECTB C YUETOM HUX CTeXHOMeTqueCKHx KOC—)(I)(i)HHI/IeHTOB.

ASp = Z[ Aszgsl,p Z Aszgs)L (7)

B cmywae orcyrcTBUS B cnpaBquHKax 3HAYeHHs] SHTPONHUH BEIIECTBA, TO €&

paccUuTHIBAIIU 11O (hopMyIIe (8)'
= [ 2dr = [T =C, InT (8)

B kadectBe MpOAYKTOB TOpEHHUs paccMaTpuBaidi 0Opa3OBaHME TaKHX
coeaunenuit, kak: xmopatan (C,HsCl), nuxmnopanrunpus yroasaoit kucnotsl (CCIL0),
xnopmetwiadypan  (CsHsClO), xmopdypan (C4H3CIO). Peakumu  TepMUUecKoro
pa3NoKEeHUsT XJIOPUCTHIX TapauHOB B OKHCIUTEIBHOM cpelne ¢ oOpa3oBaHUEM
BEIIICTICPCUNCIICHHBIX COCAMHCHUH W Tpadukd pacdéToB M3MEHEHHS HW300apHO-
M30TEPMHUYECKOTO MMOTEHIMANA B Auana3one remmeparyp [323...1273 K] npencraBiensl
Ha PUCYHKE.

1. Tepmuueckoe paznoxenue xiopupoBaHHoro mapapuHa CisHyeClg B
OKHUCJIUTEIBLHOU CPEJIE:

C1sH6Clg + 20(0, + 3,76N,) = 2CCl,0 + 13CO; + 12H,0 + 2HCI + 75,2 N,

CisH6Clg + 17(0, + 3,76N,) = C,HsCl+ 13CO, + 8H,0 + 5HCI + 63,92 N,

CisH6Clg + 16(0, + 3,76N,) = C4H;CIO+ 11CO, + 9H,0 + 5HCI + 60,16N,

CisH6Clg + 14,5(0; + 3,76N;) = CsHsCIO + 10CO, + 8H,0 + 5HCI + 54,52N,

2. Tepmuyeckoe pazioxkeHue xjopupoBanHoro mapapuaa CosHzCly, B
OKHUCJIUTEIBLHOU CpeJie:

CasH30Clp, + 27(0; + 3,76N,) = 10CClI,0 + 15CO; + 14H,0 + 2HCI +101,52 N,

CasH3Clp, + 24(0, + 3,76N,) = C,HsCl+ 23CO; + 2H,0 + 21HCI + 90,24 N,

CosH30Clp, + 23(0; + 3,76N,) = C4H3CIO+ 21CO, + 3H,0 + 21HCI + 86,48N,

CasH30Clp, + 21,5(0; + 3,76N,) = CsHsCIO + 20CO, + 2H,0 + 21HCI+ 80,84N,
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xJiopmeTuidypana B uHTepBaiie remnepatyp [323...1273]1 K

3. Tepmuueckoe pasznoxkenue Tpu(2-xmopatui)docdara (CICH,CH,0);P:

(CICH,CH,0)sP + 9,5(0, + 3,76N,) = 0,5CCI,0 + 5,5CO, + 5H,0 + 2HCI +
+10,5P,05 + 35,72 N,

(CICH,CH,0);P + 5(0, + 3,76N,) = C,HsCl+ 4CO, + 2,5H,0 + 2HCI +
+0,5P,05 +18,8 N,

(CICH,CH,0);P  + 4(0, + 3,76N,;) = C4H3CIO+ 2CO, + 3,5H,0 +2HCI
+0,5P,05+ + 15,04N,

(CICH,CH,0);P + 2,5(0, + 3,76N,) = CsHsCIO + CO, + 2,5H,0 + 2HCI +
+0,5P,05+9,4N,

Takum oOpazom, gakT 00pa3oBaHUSl AUXJIOPAHTUAPHUIA YTOJIBHOM KHCIOTHI B
pe3ylbTaTe TEPMUYECKOTO Pa3JIOKEHUS B OKHCIUTEIBHON Cpejie MEeHOMOINCTUPOIa,
COZCPIKAIIETO XJIOPHCThIC AHTHUIMPECHBI, TOATBEPKIACTCS TEPMOIMHAMUYCCKUMU
pacuéramu. [Ipuuém, Hanbosee BEposITHA peakIys Mpolecca ToOpeHust ¢ 00pa3oBaHUEM
IUXJIOPAHTHIPHUIA YTOJBHOW KHUCIOTHI TPH TEPMHUYECKOW JECTPYKIUH TaKOTO
xjopuctoro  mapaduna, kKak  ankwidochar (tpu  (2-xmopatmin)  docdar
(CICH,CH,0)3P).
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B 3akntoueHue Xxo4eTcsi OTMETUTh, UTO HECMOTPS Ha TO, YTO 3a nocieaHue 35 et
oTMe4eH 15-KpaTHBIN POCT YHMCJa 3apPETMCTPUPOBAHHBIX MATEHTOB IO O€3raJoreHHbIM
AHTUITUPEHOBBIM CHCTEMaM, NMPUMEHEHHE KOTOPHIX IMMO3BOJISIET OTKA3aThCs OT XOPOIIO
H3BECTHBIX TaJIOTCHCOJEPXKAMUX J00aBOK, POCCHUMCKUM PBIHOK CTPOUTEIBHBIX
MaTepuasioB OTCTAET OT OOIIEMHUPOBBIX.
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HHPOBJIEMbBI U1 ITYTHU NX PEHHIEHUA
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H.JI. CadonoBa, crapmmii npenogaBarelib,

1O.B. BogoJaxkckasi, JOLEHT,

Boponexcknii uactutyTt I'TIC MYUC Poccum, r. Boponex

Hecmorps Ha HbiHemHee mnosioxkeHue Poccuiickonn @Penepanuuu, MHUPOBOU
(UHAHCOBBIN KPU3UC TMPAKTUYECKU HE CKas3ajcsi Ha KOJMYECTBE U YpPOBHE
WHHOBAITMOHHBIX pa3pabOTOK MOKAPHBIX aBTOMOOUJIEH U MOTPeOHOCTH B HUX phIHKA. B
CBSI3U CO CHHKEHHEM OOBEMOB TIPOJaXX MPOU3BOAUTEIN CJeladl CTaBKy Ha
MOBBIIIIEHNE Ka4eCTBAa U TEXHOJIOTHYECKOT0 YPOBHs B OOpb0OE 3a COXpaHEHHE MO3UIUN
Ha PhIHKE U OyaylIre 3aKa3bl.

B cBsi3u co cioxHOW OOCTaHOBKOW B TIOJMTHKE, a TAKXKE BBUAY MPUHITOU
[IpaBurensctBOM P® mnporpammbel pa3BUTHS IKOHOMHUKH, OYEBUIHO, MPOSBUIACH
TEHJCHUHNS Ha JIOKAIU3aUMI0 U UMIIOpTO3aMenieHne. Beaynme npon3BoauTeN Havyaiu
aKTUBHO OCBAaWBaTh U BHENPSATH 3aMaIHbIC TeXHOJIOTUU. U eciu paHbIle ObUTH MaIIuHBI,
KOTOPBIE 3aKYIaJuCh UCKIIOUUTEIHHO 32 pyOeKoM (Hampumep, BHICOTHBIE JICCTHHUIIBI
ceeimie 30-40 M WM a’poapOMHBIE aBTOMOOWIIM MHUPOBOTO Kjacca), TO celdac ux
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