HE®TSAHOM AHTUCENTUK IS TTPOIUTKY APEBECHHbI
XTK - DODEKTUBHBIN 3AMEHUTEJIb BBICOKOTOKCHUYHOI'O
KAMEHHOVYT OJIBHOI'O MACJIA

JI.B. lonmmaros, U.E. KyTtykoB
(Y pumcknii rocy1apcTBEHHBIN HEPTIHON TEXHUYECKUA YHUBEPCUTET)

B cratbe nmpeacTaBieHbl pe3ysibTaThl UCCIEOBAHUN MO pa3paboTke HEPTAHO-
ro aHTUCENTHKA JJIs 3alIMThI IPeBECUHBI OT THUEHUs. HOBBIN He(TAHOIN aHTHCENTHK
XKTK siBnsieTcst BBICOKOI(D(PEKTUBHBIM 3aMEHUTEIEM KaMEHHOYTOJIBHOTO IITaJIONpo-
MUTOYHOIO Maclia U OTHOCUTCS K BellecTBaM 4-TO Kjlacca OMacHOCTH (Manoonac-
Helil). Kpome Toro, antucenTtuk mjsi nponutku apeBecunbl JKTK oGnagaeT Huzkoit
TEMIIEpaTypoi 3acTeiBanus (MuHyc 2...munyc 30°C).

IIpumenenue HoBOro HedgTsiHOro antucentTuka KTK pist koncep-

BUPOBaAHUS APEBECUHDBI IMO3BOJUT 3HAYUTEC/ILHO YIYIIIUTD IKOJOTHIECKYIO U
CAHUTAPHO-TUTHCHUYECCKYIO CUTyallMI0 HA IIIMAJOIPOIUTOYHLIX 3aBO1aX U

NPUWIEralIMX K HUM TEPPUTOPUSAX.

HE®TSAHON AHTUCENTHK JIJISI MTPONUTKU JIPEBECHUHBI
KTK - DOOEKTUBHbIN 3AMEHUTEJIb BBICOKOTOKCUYHOT'O

KAMEHHOYT OJIBHOT'O MACJIA
JI.B. Hoamaros, U.E. Kytykos

(Ydumckuii rocyjapcTBeHHbIN HePTAHON TEXHUUYECKUI YHUBEPCUTET)

COCTOSIHME BOITPOCA

[Toutn Bce npeBecHble MaTepualbl: AJisi CTPOUTEIbCTBA, PEMOHTA KEJIE3HBIX AOPOT, IS
TOPHOPYHOM MPOMBIIIJIEHHOCTH, CTOJI00B JTMHUU CBSA3U M DJIEKTPOMNEPeay, C eJIbI0 YBEJIUUEHUs
CpoKa MX CITyXKObl HEOOXOAMMO KOHCEPBUPOBATh. Tak, HaMpUMep, HEKOHCEPBUPOBAHHBIE COCHOBBIE
mmanbl CIyxaT He OoJiee 6-7 ieT, enoBble 3 - 4 rona, 1yOOBbIe U JIMCTBEHHBIE - OKOIO0 9 - 13 jer.
CpenHuii cpok CiyxObl IIMall U3 APEBECHHBI XBOWHBIX MOPOA, MPOMUTAHHBIX KaMEHHOYTOJIbHBIM
MaciaoM, coctasisget 20 -25 jerT.

N3-3a HETOCTATOYHO CEPHE3HOr0 OTHOLIEHHUS K 3alllUTe JECOMATepuajoB OT THUEHHS Ha-
poaHoe X03s1cTBO Poccuu HECET orpoMHbBIe MaTepHaTbHbIE YOBITKH.

B Hacrosiee Bpemsi [Uisl MPONUTKUA JEPEBSHHBIX LIMAT U OPYChEeB Ha LIMATOMPONUTOUHBIX
3aBonax Poccuiickoin @enepauuu NpUMEHSIOT KAMEHHOYTOJIBHOE IINAI0NponuTouyHoe macio. Ka-

MEeHHOYTOoNbHOe mmanonponutodHoe macio (I'OCT 2770-74) roroButcs Ha OcHOBE 1-0i aHTparle-



HOBOU (ppakiuu 1 moraoTuTesbHoro Macia (3:1), oOpasyromuxcst B npoiecce PpakimoOHUPOBAHUS

CMOJIbI KOKCOBaHHMS KaMC€HHBIX yrneﬁ.

PABPABOTKA HE®TSHbIX MPOIMUTOYHBIX MATEPHUAJIOB
(AHTUCEIITUKOB) Ui IMTPOIIUTKU JPEBECHUHbBI — AKTYAJIBHAS ITPOBJIEMA
CET'OJHAIIHEI'O JHSA

HccnenoBanus mokasaid, YTO CHUJIbHBbIE TOKCHUYECKHE CBOWCTBA KaMEHHOYTOJbHBIX Maces
OOBSICHSIIOTCS HAJIMYUEM B MX TPYMIOBOM YTIIEBOJAOPOJHOM COCTaBE OOMNBIIOrO KOJIMYECTBA OU- U
MOJIMLIMKIMYECKUX apOMaTUYECKUX YTJIEBOJOPOIOB, @ TaKXKE€ MX T'€TepOCOEIMHEHUN, TOMOJIOIOB
psna HadranuHa, 6eH3ona u Oer3nupena. OQHAKO, CIeIyEeT OTMETHTD, YTO OOJIbIIAsT KOHIICHTPALIHS
9TUX COEJUHEHUH SIBJIAETCS MPUYMHON BBICOKOW OMACHOCTH KaMEHHOYTOJIbHOro macna. KameHnHo-
YTOJBbHOE MAacCJIO OTHOCUTCS KO BTOPOMY KJIACCy OMACHOCTH (BBICOKOOIMACHOE) M OKa3bIBAET BPE.I-
HOE JICHCTBHE Ha YeJIOBEKAa M HEraTMBHO BIIMSIET HA OKpY:kKaroulyto cpeay. [lpu nponuTtke apesecu-
HbI U OCTBIBAHUU TOTOBOM MPOAYKIMH MPOUCXOAUT BHIOPOC BPEAHBIX BeliecTB B atmochepy. Kpo-
M€ TOro, KaMeHHOYroibHoe macio obnagaer Boicokoi (0...5°C) Temmeparypoii 3acThHIBAHUS U
CKJIOHHOCTbBIO K 00pa30BaHMI0 OOJBIIOT0 KOJUYECTBA OCAIKOB MPU TPAHCTIOPTUPOBKE U XPAHEHUH.

YuuThiBas BbIIIECKa3aHHOE, BOSHUKIIA HEOOXOUMOCTh B Pa3pabOTKe HOBBIX aHTHUCEIITHYE-
CKHUX COCTaBOB, OKa3bIBAIOIIMX MEHEE BPEAHOE BO3/ICMCTBUE HA YEJIOBEKA U OKPYIKAIOIIYIO Cpey, a
TaK)Ke MO3BOJSIOLMX PACIIUPUTH ChIPHEBYIO 0a3y aHTHCENTUKOB AJIsi MPONMUTKHU JPEBECHBIX LA
1 OpycbhbeB, U CYLIECTBEHHO YJIYyUIIUTh UX IKCIUTyaTallMOHHbIE CBOMCTBA.

[Tepen YdumckuM rocyaapcTBeHHbIM HEPTSHBIM TexHU4YeckuM yHuBepcuteToM (YIHTY)
Bcecoro3HbIM  HayYHO-MCCIIENOBATEILCKMM ~ MHCTHUTYTOM  JKEJIE3HOJIOPOXKHOTO  TpPaHCIopTa
(BHUMXT), a cnenoatenpHo 1 MIIC P®, Opina mocraBieHa 3amada pa3paboTaTh COCTaB U TEX-
HOJIOTHIO MOJIy4YeHUs HEPTSHOTO aHTUCENTHKA C YIYYIIEHHBIMHU JKCIUTYyaTallMOHHBIMU U KOJIOTH-

YeCKUMHU CBOMCTBaAMHU.

TEOPUTUYECKAS BA3A TIPEJICTABJIEHHBIX HAYYHO-TEXHHUYECKHUX
PAHI3PABOTOK

B npotiecce HayuHBIX UCCIEOBAHUM MO JUTEPATYPHBIM JaHHBIM TEOPETHYECKH 0OOCHOBAH
HOBBIN KOMIUIEKCHBIN MOAXO0J K BBIOOPY CHIPhEBBIX KOMIIOHEHTOB JIJIsl POU3BOJICTBA MATEPUATIOB,
MpeAHa3HAYEHHBIX sl PONMUTKUA JIPEBECHUHBI, COUETAIONINN B ce0e aHaau3 OCHOBHBIX IKCILTyaTa-
LMOHHBIX MOKa3aTeNel KayecTBa MIMaJoNpONUTOYHBIX MaTepUaIoB CO CPABHUTEIbHONW XapaKTepHu-
CTUKOM XMMHUYECKOIO COCTaBa ChIPbEBBIX KOMIIOHEHTOB M 3TAJOHHOIO aHtucentuka. Kpome Toro,
MpU MPUMEHEHUH HOBOTO KOMIUIEKCHOTO MOJX0JIa YYUTHIBAIOTCS YCJIOBHs CIY>KObI MPOMUTHIBAE-
MOI IpeBecHHbl U OMOJOTMYeCKHUE OCOOEHHOCTH MHUKPOOPTraHM3MOB, BBI3BIBAIOIIMX €€ pazpylie-

HHUC.



B nporecce skcrutyaranuu apeBecuHbl HaOmtoaeTess 3h(HEKT COBMECTHOTO pa3pyliaroiie-
ro JIeWCTBHs aTMOC(HEPHBIX, OMOJOTUYECKUX U MeXaHUYECKHX (PaKTOpoB. DTH (HaKTOPHI NEHCTBYIOT
OJTHOBPEMEHHO WJIM B MapHbIX COYETaHMsIX. Pe3ynbTaToM COBMECTHOTO AEWCTBUSA BCeX (PaKTOPOB
SIBIIIIOTCS: MMPOBHCAHUE, U3JIOM, CMSTHE U YCKOPEHHOE MCTUPAHUE 3arHUBIIUX YJIEMEHTOB B yCIIO-
BUSIX CITY>KOBI MTPU CTAOMIIBHBIX HArpy3Kax, a TAK)KE MOBBIIIEHHAs! CIIOCOOHOCTh 3arHMUBILEH JpeBe-
CHHBI KPOLIUTLCA U OCBINATBCA.

Br16op aHTHCcenTHYecKoro mpemnapara s 3aluThl JPEBECUHbI HAPSIMYIO 3aBUCUT OT MHO-
rux (akTOpoB, CPEeIU KOTOPHIX OCHOBHBIMU SIBIISIOTCS:

a) Mopojaa IPEBECUHBI U €€ OMOJIOTHYeCKHe OCOOEHHOCTH;

0) yCIIOBUS SKCIUTyaTallMK MTPOIUTHIBAEMOMN APEBECHHBI,

B) (U3MKO-XMMUYECKHE CBOMCTBA U (DYHTHUUAHAS TOKCUYHOCTh AHTUCENTHYECKOro Mperna-
para.

PaznuuHble KJIacchl yTaeBOJOPOJOB MO Pa3HOMY BO3AEHCTBYIOT Ha MPOLIECCHI KU3HEAEes -
TEIbHOCTH MHUKPOOHOW KieTku. [lo nurepaTypHbIM JaHHBIM BBISBIEHO, YTO HauOOJbIIEH 3alu-
maroleld CrmocOOHOCTBIO OT MOPAKEHUs rprudaMu U OaKTepUsIMH 00JIalal0T a30TCOAEPIKAIINE CO-
€IMHEHUs] apOMATUYECKOro psifia: TOMOJOTH psifa HadTamuHa, XMHOJIUH U ero romonoru. [Tokaza-
HO, YTO YTJIEBOJOPOJIbI ApOMATHUECKOTO Psifia TOJABIISIIOT PA3IMUHBIC MPOLECCH KU3HEACITeTbHO-
CTH KMBON MUKPOOHOM KJIETKH.

@®eHobl U UX MPOU3BOJHbIE 00Pa3ylOT COEAMHEHHUs C OENKOBBIMHU CTPYKTYpaMu MHKpPOO-
HOM KJIETKH, BbI3bIBasi UX JAeHaTypauuto. GeHomnbl (0COOEHHO HUTPO(EHOIb), Tonagas B KIETKY,
BIUSIOT Ha OOMEH B CHCTeMax peaklui, Oo0ecreurBalOlIMX IbIXaHWE, W HApYyIIAT MPOLECCHI
OKHUCIIUTENBHOTO (hOCPOPUINPOBAHHUS.

["anoren3amenénnpie OCH30MHONW KMCIOTHI HAPYIIAIOT MPOIECCHl POCTA B KIIETKE, CIEPKH-
Bas CUHTE3 OENKOBBIX coeAMHEHUH. DEHOOKCUCOeTUHEH s IEHCTBYIOT HEMOCPEACTBEHHO Ha MPO-
[[ECC MUTO3a — KJIETOUHOTO JIaBJICHMsI, YTHETAasl BOCIMPOU3BEIEHUE KUBOTO BemlecTBa. OHU Hapy-
mIarT ACATCIBbHOCTH q)epMeHTHBIX CHUCTEM, O6€CHC‘II/IBaIOHH/IX npouecc AbIXaHus, a TaKXKE a30T-
HBIH, yTJIEBOJOPOAHBIA U (POCHOpPHBIN 0OMEHbI. XUHOIMHBI 00pa3ylOT B KJIETKE HEPAaCTBOPUMBIE
COEUHEHHs C IBYX- M TPEXBATEHTHBIMU METAllJIaMH, CBSI3bIBasi M BBIBOAS U3 CTPOsSI (PEpMEHTHI,
YOPaBISIOLINE OKUCIUTENBHO-BOCCTAHOBUTEILHBIMH PEAKIIUSMHU.

COCI[I/IHCHI/IH MUpUaANHA U €T0 T'OMOJIOT'OB IMPOABJIAKOT aHTI/IMI/IKpO6HbI€ u aHTI/I6aKT€pI/IaHB-
Hbl€ CBOWCTBA, JEHCTBYS Ha (EPMEHTbl CHUCTEMBl, PEryJUpylOLIe aMUHOKHCIOTHbI OOMeH
KJIETKH.

[Tpu pa3paboTke BEIIeCTB — aHTUCENTUKOB, OAKTEPUIIMIOB U (DYHTULIUIOB PYKOBOJICTBYIOT-
CsA OTUMH 3aKOHOMCPHOCTAMMU.

B npouecce pazpaboTku pelienTypbl U TEXHOJIOTUH MPOMBIIIJIEHHOTO MPOU3BO/ICTBA HOBOTO

He(TSIHOrO aHTUCENTHKA B OCHOBY ObLTH ToJI0KeHBI TpeboBanus ["OCT-20022.5-93 «3ammuTa npe-



BECHHBbI. ABTOKJIaBHAasi IMPOIMUTKAa MaCASHUCTBIMU 3alIUTHbIMU cpenctBamu» u ['OCT 2270-74

«Macio KaMCHHOYT'OJIBHOC JIs1 IMPOIMUTKHU APEBECCUHBI.

CoBokymnHocTth TpeboBanmii 'OCT -20022.5-93 «3ammra npeBecHHbl. ABTOKJIABHAas MPO-

MUTKAa MACISTHUCTBIMU 3allUTHBIMU cpeacTBamMu» U ['OCT 2270-74 «Macno kaMeHHOYTOJbHOE IS

MPOMUTKU APEBECHHBD) NPEACTaBieHa B Tadbauue 1.

Tabnuua 1 — TpeOoBaHUs K MacCIIHUCTBIM MPOMUTOYHBIM MaTepraiaM

TpebGoBanus TpeboBanust
[TokazaTenb Iocrt I'oCT
20022.5-93 2270-74
1 2 3
1. TInotHOCTS MpPH HE HOPMHUPYETCs 1130
20°C, kr/™m’, He Gonee
2. MaccoBast 1onst HE HOpMHpYeTCA 0,3
BEIIECTB HE PACTBOPUMBIX B TO-
nyone, %, He Oonee
3. O0béMHas 1oas Boabl, %, He Oosee 0,5 1,5
4. Ocanok B Macie, HarpeToM J0 HE HOPMUPYETCS OTCYTCTBHUE
35°C, % macc.
[Tponomxkenne Tadauis! 1
1 2 3
5. BsA3KOCTh KHUHEMaTHYECKas NpU 5,0 HE HOPMHUpPYETCA
80°C, mm*/c, He Goree
6. TemrnepaTypa BCHBILIKA B OTKPbI- He Menee yeM Ha 5°C BbI- 110
ToM turie, °C, He HUKe 1€ TeMIEePaTyphbl MPOMUT-
KH
®dpakMoOHHBIN cocTas, % 00.
10 210°C, ue Gonee HE HOPMHPYETCS 3
1o 274°C HE HOPMHUPYETCA 10-35
1o 315°C HE HOPMHPYETCS 30-50
10 360 °C, He MeHee HE HOPMUpPYETCSA 70

7. Temmnieparypa 3actbiBanust, °C

HE HOPMUPYETCS

HE HOPMUPYETCs

OBBEKTHI 1 METO/Ibl UCCJEJOBAHUM

B kagecTBe CBIPbCBBIX KOMIIOHCHTOB IJIA MMPOMU3BOJACTBA HOBOI'O He(bTﬂHOl"O MMPpOMUTOYHOI'O

marepuana Tuna JKTK BrnepBeie ObII0 MPeIOKEHO UCIIONB30BaTh 00Pa3Ilbl Ta30MIeBbIX (DpaKIIHiA,

KOTOPBIC IIOJYYarOTCA Ha HpOMBIH.IJ'ICHHOﬁ YCTAHOBKEC KATAJIUTUYCCKOIO KpCKHHI'a THIIA -43-107

AO «Ypumcknii HedTenepepadbaThIBAIOLINI 3aBOI.

[Mokaszarenu kauectBa (paxuuii 325-420°C u 420°C u BbIlLIE NPEACTABIEHBI B TA0IHLE 2.

Ta6nuua 2 - [TokasaTenu KayecTa pas3InuHbX 00pa3uos ¢pp.325- 420°C u ¢p. 420°C u BbIIE

[Ipenesnsl BbI-

KUTTaHAS HaunmenoBanune nokazareis
Jlata or6opa | dpakuuu, °C P jo Vg0, MM*/C Taen, °C Taer, °C
1 2 3 4 5 6




22.07.97
325-420 1,047 4,17 157 -1
BhIe 420 1,091 12,16 167 -6
22.09.97
325-420 1,051 2,73 114 -17
BhilIe 420 1,064 4,12 142 -26
14.10.97
325-420 1,045 3,14 130 -17
BhbImIe 420 1,068 10,49 169 -7
21.10.97
325-420 1,023 2,41 137 -17
BhIIIE 420 1,082 7,68 164 -14
28.10.97
325-420 1,026 2,48 142 -23
BhbIe 420 1,075 8,20 163 - 16
3.11.97
325-420 1,045 2,93 144 -19
BhilIe 420 1,088 9,94 167 -15
18.11.97
325-420 1,046 3,07 138 -20
BhIme 420 1,062 6,80 167 - 15
25.11.97
325-420 0,999 1,86 132 -35
[Tponomxkenne TabaUIB 2
1 2 3 4 5 6
BhiLIe 420 1,072 6,30 148 -24
18.03.98
325-420 1,062 4,66 145 -15
BoIme 420 1,067 29,77 190 -2
17.09.98
325-420 1,044 3,67 144 -13
BhilIe 420 1,089 9,73 158 0
24.09.98
325-420 1,057 4,40 127 -17
BhIIE 420 1,069 37,15 200 +5

s nonyuyenus antucentka tuna JXTK ¢ moHmxeHHOH TemnepaTypoil 3acTbiBaHHs (MU-
Hyc 25...30°C) B KauecTBe HM3KO3aCTHIBAIOIIEr0 KOMIIOHEHTA Oblla MCIoJb30BaHa (p.205-325°C
(Jlerkuil KaTaJIMTUYEeCKUI ra30iiib).

JlanHble 0 Ka4eCTBEHHBIX MokasaTensx (p.205-325°C npuseens! B Tabnuie 3.

Ta6nuna 3 — Kauectennsie mokasarenu ¢p.205-325°C.

[Ipenenbl BeIkMNIaHUA TToka3arenb kauecTBa
¢dpaxuun, °C p20 Vg0, MM2/C Then, °C Taacr, °C
4
205-325°C 0,780 0.85 100 -25

Jns nzydenuss GU3MKO-XMMHUUECKUX CBOWMCTB MCXOAHBIX 00pa3lloB ra3oiieBbIX (Ppakuuid,
oToOpaHHbIX ¢ yctaHoBKU Tuma [-43-107 AO «YHII3», u moiy4eHHBIX HA UX OCHOBE OMBITHBIX

obpasnoB XKTK, onpenensiich cieayromniye nokazaTesnu:




a) naotHocTb 1o 'OCT 3900-85;

0) Bs3kocTh kuHeMatuyeckas mo 'OCT 33-82;

B) TemriepaTypa 3actbiBanus mo 'OCT 20287-91;

r) Temrneparypa Benbllky (B oTkpbiToM TUrie) F'OCT 4333-87;
1) nokazarenb npenomienus no 'OCT 2384-83;

e) pynrunuanas tokeuaynocts o 'OCT 16712-71;

) arperaTuBHasi yCTOWYMBOCTb;

3) TepMHYeCKas CTaOUIbHOCTb;

n) conepxkanue Boasl no 'OCT 2777-74;

K) conepkanue mexanndeckux npumeceid no 'OCT 6370-59.

OmnpenesieHne arperaTUBHON YCTOMYMBOCTH

Jlnst conocTaBUTENbHON OLEHKH arperaTuBHON ycToiunBocTH 00pa3uoB aHTucentuka JKTK
u KM Hamu npeqnaraercst cienyrolias ynpoll€HHas MeTOJMKa aHajiu3a: UCIBITyeMblid oOpazerl
MOMEILAETCS B JENUTEIbHYIO BOPOHKY, I'I€ BBIAEPIKUBAETCS B HEMTOABUIKHOM COCTOSIHMM B TEUEHHE
10, 15, 30, 45 nHeit npu koMHaTHOH TeMmeparype. I1o ncreyeHne kaxaoro U3 ykazaHHbIX MEpUO-
JI0B ISl BCEX 00pasIioB OMpeaessatoTcst mioTHOCTh mpu 20°C (MMKHOMETPUYECKUM METOIOM) M KH-
Hematudeckas Bi3kocTh npu 80°C y pob, 0TOOpaHHBIX CBEPXY M CHU3Y JIEJIHUTEIbHOM BOPOHKH. [10
CTENEHN M3MEHEHUs 3TUX IOKa3aTelell MOXKHO CyAMTb O PaccIOE€HUM ONBITHBIX 00pa3uos. Hamu-

YHUC OCalKa OLCHMUBACTCA TAK K€ BU3YyaJIbHO B ITPOXOOAIICM CBCTC.

HccnenoBanue BIUAHUS NPOJOIKATEIbHOCTH TEPMUYECKOT0
BO3JIEUCTBUS

s mposeneHus storo skcnepumenta odpasubl KTK Obuiv momerieHsl B CyLIMIbHBIN
mkad, rae BbIAEpXKUBAIUCH TpH Temreparype 85°C (cpenHssi TeMepaTypa MpOMUTKH APEBECHHBI
Ha HII13) u atmocdepHom naBnenuu B reuenue 1, 2, 3, 4 u 5 yacos. [locne kaxaoro u3 nocneaosa-
TEJIbHBIX MSATH OMBITOB MPOU3BOIUIICS aHAIINW3 MO OINpeIeeHUI0 KUHEMAaTUYECKOM BA3KOCTH 00pas3-
na XXTK.

OkcnepumeHT Hapa obpasuamu JXXTK B mpucyTcTBUM apeBecHHBbI ObLT MPOBEAEH CIEIYIO-
M 00pa3oM: B ucnbiTyeMble 00pasiibl antucenTrka XKTK norpyxanucs 00pasiibl COCHOBOM ape-
BECHHBI (MPUMEPHO OJAMHAKOBOM Macchl M 00bEMA) U BbLACPKUBAINUCH B paboueill cMecH B TeUeHHe
OZIHOrO 4Yaca npu cpeaneil remneparype 85°C u atMochepHoM aasienun. Ilociae 5Toro oGpasibl
M3BJICKAJIMCh U3 aHTUCENTHKA, BHICYIIMBAIMCH U B3BEILIMBANIUCK. J{JIsl Kakaoro obpasia JIpeBecuHbl
orpejensiiach Macca MorjolleHHOro aHTUCENTHKA (110 pa3HULIE MEXIY Maccol 00pa3LoB ApeBecu-

HBI JI0 ¥ TIOCJI€ OMBITA) M 00IIee MOTJIOoIEHHE, B KF/M3; JUTsl 0Opasiia aHTHUCEeTTHKA, TTOCIIe U3BJIeUe-



2 .
HUA U3 HECTO APEBECHHLI, OMPCACI/IAIACh KUHEMATUYCCKAaA BA3KOCTb, B MM /C, C LSO OLUCHKHU €€

CTaOWIBHOCTH B MPOLECCE MPOMUTKH.

PE3YJbTATBI UCCJIEJOBAHUI

Pe3ynbraThl COMOCTaBUTENILHOTO aHANIM3a Pa3IMYHBIX 00Pa3lOB CHIPHEBBIX KOMIIOHEHTOB
(hp.325-420°C u ¢p. Boime 420°C ) ¢ tpedoBanusmu 'OCT 20022.5-93 u T'OCT 2270-74 npuse-
IeHbl B Ta0uue 4.

Pesynbratel aHammza ¢p.325-420°C u ¢p. Beime 420°C u ux cMeceil npeacTaBieHsl B Tab-
auue S.

OCHOBHBIM 3KCIJTyaTallMOHHBIM [OKa3aTeaeM JUls LINaJoNpoNUTOUYHbIX MaTepuanoB, KOTO-
pBIi 0OecreYnBaeT A0CTaTOYHYIO MPOHUKAIOILY CIIOCOOHOCTh 3alMTHOTO COCTaBa B JAPEBECHHY,
ABIsIETCA KMHeMaTtnueckas Bs3kocTb. [1o TpeboBanusm 'OCT 20022.5-93 BenuunHa KMHEMaTHYe-
CKOIi BSI3KOCTH TPOTIMTOYHOTO Marepuaa, onpeaenéunoi npu 80°C, He 1omkHa ObITH Goliee
5 mm*/c. Kak BHIHO M3 JaHHBIX, MPUBEIEHHBIX B TAO/HIE 2, BEMUMHA BA3KOCTH CHIPHEBBIX KOM-

MOHEHTOB /151 pon3BojcTBa aHTUcenTrHka K TK konebnercs B IMPOKUX Mpeaeax.



Tabnuua 4 Pe3ynbTaThl CONMOCTaBUTENLHOTO aHaM3a chipbeBbIX KoMnoHeHToB it XKTK ¢ TpeboBanusimu 'OCToB

Tpe6oBanust | TpebGoBanus
[Toka3zarens I'oCT Iocrt OnbITHBIE 00pa3Lbl
20022.5-93 2270-74
®p. 420°C"" ®p.(325- @p. 420°CT " | dp. 420°C @p.(325-
420°C)° 420°0)™
2. TINOTHOCTH TIPH He HopwM™. 1090-1130 1076,4 1020,0 1046,7 1068,3 974,5
20°C, kr/m’
3. Maccosas gons
BEIIECTB HE PACTBOPUMBIX B
Tonyone, % macc.
He Hopm. He 6onee 0,3 OTCYTCTBHE OTCYTCTBHE OTCYTCTBHUE OTCYTCTBHE OTCYTCTBHE
3. O0bnémuas gous Boabl, % | He Ooiee 5,0 He Ooiee 1,5 CIIeIBI CIIeIIBI CIIeBI CJIEIBI CJIEIBI
4. Ocanok B Maciie, Harpe-
Tom J10 35°C He Hopwm. OTCYTCTBUE OTCYTCTBUE OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE OTCYTCTBUE
5. BsA3KOCTh KHHEMATHYE-
cKast
npu 80°C, Mm*/c
He 6onee 5,0 HE HOPM. 7,18 2,46 3,65 7,60 1,67
6. TemmepaTypa BCIBIIIKKA | HE MEHEe ueM
B OTKPBITOM THTIE, "C Ha 5°C BblIie
TEeMIEepaTypbl
IIPOIUTKHU 110 169 136 136 113 172
7. TemnepaTypa 3acTbiBa- He nopm. HE HOPM. - 15 - 15 MOJBH>KEH TIPH - - 15 MOJBHKEH
Hus, °C 25 npu -25

e ®dpakuus orobpana 12.02.97r.

** @pakmus orobpana 11.03.97r.

&% Dpakums orobpana 26.03.97r.




Tabnuna 5 — KauecTBO HCXOMHBIX KOMIOHEHTOB ((p.325-420°C u ¢p. Boimie 420°C) u ux cMmeceit

TToka3aTens ®p.(325-420°C) ®p.420°C" CootHomenne ¢p.(325-420°C) : dp.420°C", B % 06.
15:85 30:70 40 : 60 50:50
1.ITnotaocts mpu 20°C, 1020,0 1076.,4 1067.,9 1059.4 1053,8 1048,2
Kr/m°
2.MaccoBas nons Be-
IECTB HE PACTBOPUMBIX B
Tonyosne, %
OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE
3.00bEMHas nons
BOABI, %0 Cclebl clebl cleibl cle/bl clebl cle/bl
4.0caziok B MpOAyKTe, Ha- OTCYTCTBHE OTCYTCTBUE OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE OTCYTCTBHE
rperom 110 35°C
5.BsA3KOCTh KHHEMAaTHYe-
ckast ripu 80°C, MM /c
2,46 7,18 6,06 5,05 4,42 3,98
6.[Tokazarens npenomie- 1,6039 1,6615 1,6529 1,6442 1,6385 1,6327
aust ipu 20°C
7.Temnepatrypa BCIBIILIKH
B OTKpBITOM THTIIE, C
136 169 164 159 156 152
8. Temnepatypa 3acTbiBa-
nus, °C MHHYC 15 MHHYC 15 MHHYC 15 MHHYC 15 MHHYC 15 MHHYC 15

o ®pakumn(325-420°C) u 420°C" orobpans 12.02.97r.




W3 naHHBIX, MPUBEAEHHBIX B TabmuIe 4, BUIAHO, YTO TOJILKO OJWH M3 TIPOMBIIUICHHBIX 00-
pasuos ¢Gp.420°C u Beite yaosaersopseT Tpebosanusm [OCT 20022.5-93 no BeauunHe KUHEMA-
TUYECKOW BSI3KOCTH.

Ha ocHoBaHuu maHHBIX TaOnuil 4 ¥ 5 MOXKHO 3aKIIOYUTh, UTO TOBAPHBIA MPOAYKT - aHTH-
centuk XXTK, orBeuatonuit Bcem tpedoBanusim 'OCT 20022.5-93 u 'OCT 2770-74, MOXKET ObITH
MOJTy4deH U3 110001 mapbl OCHOBA : pa30aBUTEINb MPH COOIIOICHUN PSAA YCIOBUIA:

a) BSA3KOCTh pa3z0aBuTess qo/KHA ObITh HIbke TpedoBanuit [[OCT 20022.5-93. [Tpuuem, uem
HW)KE BA3KOCTb pa3z0aBHTENsl, TEM MEHbIE COOTHOLIEHHWE OCHOBA : pa30aBUTENb, U TEM JIELIEBIIE
TOBApHBIN NPOAYKT;

0) 00a KOMIIOHEHTa - OCHOBA U pa30aBUTENb AOJKHBI UMETh 3arac 1o TeMrnepaType BCIbILI-
KM, OTIpeJIeIEHHON B OTKPBITOM THUTIIE, 1O cpaBHeHHIO ¢ TpeboBanusmu ['OCT 20022.5-93 (temme-
paTypa BCHBIIIKKH 000X KOMITIOHEHTOB J0/KHA ObITh He Hike 100°C);

B) Mapa ChIPhEBBIX KOMIOHEHTOB J0JKHA UMETh OJIM3KHE MIIOTHOCTH.

C nomolipto NMakeTa NpUKJIAJHBIX MPOrpaMM JJIsl CTATUCTUYECKON 00paboTKH dKCIIepUMEH-
tanbHbIX AaHHBIX «STATISTICA» Obl1 mpoBeneH aHanW3 aJeKBaTHOCTH Pa3JIMUHBIX ypaBHEHWH,
NpeJHa3HAYeHHbIX AJIS pacuéra BS3KOCTH CMECH KUIKUX HepTenpoaykToB. [1o MeTony HauMeHb-
KX KBAJpPaTOB HAWICHO YUCIIeHHOe 3HaueHue kodddunuenta C ypaBHeHus Banbrepa ans pacué-
Ta COOTHOLIEHUSI OCHOBA : pa3baBuTesb B poliecce npou3BoacTBa antucentruka XKTK.

Pe3ynbTarhl aHaM3a aeKBaTHOCTH Pa3IUYHbIX MaTeMaTUUYECKUX MOJIENIel MpeCcTaBlIeHbl B
tabnuuax 6-9 u Ha pucynke 1

Jis mpuOnuxkEHHOro pacuéra BSI3KOCTH CMECH JBYX OJU3KUX MO BA3KOCTH He(TENpoOIyK-

TOB MOXET OBITh TPUMEHEHO ypaBHeHue (1)

m+n)-v_-v
VCW:( ) a b (1)
Yoonv,+m-y,

IJIe Vey — KHHEMaTHYeCKas BA3KOCTh CMECH HE(TEIPOIyKTOB, Mm/c;

V, — KHHEMaTH4ecKasi BI3KOCTh MEPBOT0 U3 KOMIIOHEHTOB CMECH, Mm2/c;
Vb - KHHEMATHUYECKasl BSI3KOCTh BTOPOTO KOMIIOHEHTA CMECH, Mm>/c;

m ¥ h — coiepKaHUe KaX0ro U3 KOMIIOHEHTOB B cMecH, % 00.

Tabnuia-6 Pe3yabTaThl MpOBEPKH aIeKBATHOCTH SMIUPUUYECKOTO ypaBHeHHUs (1)

Kunematnueckas Kunematnueckast AOcontoTHas OTHOCHUTENbHAS
TIpenernbl BeIKUIAHUS BPAKIUN 1 BSI3KOCTh CMECH, BSI3KOCTh CMECH, MOrPEIIHOCTh MOTPEIIHOCTh
UX COOTHOILIEHHE B cMecH, % 00. MM>/c MM?/c BBIYMCIICHHUH BBIYUCIICHUH, %
(9KCcneprMeHT) (1o ypaBHeHnwuo 1)
1 2 3 4 5
®paknus 325-420°C 3,000 3,000 0,000 0
90: 10 3,380 3,238 0,142 4,20
80:20 3,620 3,526 0,094 2,60
70 :30 4,050 3,872 0,178 4,40
60 : 40 4,740 4,292 0,448 9,45
50:50 5,280 4,814 0,466 8,83




[Tpogomxenue TadbauLpl 6

1 2 3 4 5

40 : 60 6,130 5,481 0,649 10,59

30:70 7,080 6,363 0,717 10,13

20 : 80 7,690 7,583 0,107 1,39

10:90 10,080 9,382 0,698 6,92

®paxkis Beimre 420°C 12,330 12,330 0,000 0
CpenHsisi BeJIMYMHA - - 0,3354 5,32
Jnst 6onee TOUHOTO pacuéra BA3KOCTH CMeCH He(PTeNpPOAYKTOB MPUMEHSIIOT ypaBHeHHE (2)
lg ch - Z lg Vi ) Xi (2)
Tabnuia 7-Pe3ynabTaThl MPOBEPKH aIeKBATHOCTH SMITMPUUYECKOTO YpaBHEHHUS (2)
Kunematnueckas Kunematnueckas AOcontoTHas OTtHOCHUTETbHAS
[Ipunens! BeIKUMaHUS Gpakuii u BSI3KOCTh CMECH, BSI3KOCTh CMECH, TTOTPEITHOCTh MOTPEITHOCTh
HX COOTHOIIIEHHE B cMecH, % 00. Mm/c Mm/c BBIYUCJICHU I BBIYUCIICHUH, %
(3KCTIepUMEHT) (10 ypaBHEHHIO 2)

®paknus 325-420°C 3,000 3,000 0,000 0,00
90:10 3,380 3,445 0,075 2,22

80:20 3,620 3,980 0,360 9,94

70 : 30 4,050 4,584 0,534 13,19

60 : 40 4,740 5,280 0,540 11,39

50:50 5,280 6,082 0,802 15,19

40 : 60 6,130 7,005 0,875 14,27

30:70 7,080 8,069 0,989 13,97

20 : 80 7,690 9,294 1,604 20,92

10:90 10,080 10,705 0,625 6,20

®paknus Boimie 420°C 12,330 12,330 0,000 0,00
CpenHsisi BeIMYMHA - - 0,5822 9,75

Haubonee yacto 1 pacuera BA3KOCTH OMHAapHOH cMmecH He(TEmpoayKTOB MPUMEHSIOT

ypaBHeHue Banbrepa. Ha ero ocHoBe nocrpoena HomorpaMmma MonbsBrHa - ['ypBruya

Iglg(v,, +C) =x,1glg(v, +C) +(1-x,)lglg(v, +C) 3

rae C — koHcTaHTa ypaBHeHUs Banbtepa (onpenensercs rpaduyecku);

2
VAR — KHHEMaTudeckas BA3KOCTb CMECH, MM /C;

VA - KHHEMATHYEeCKasl BA3KOCTh MAJIOBJA3KOIO KOMIIOHEHTA, MMZ/C;

2
Vg . KHHEMAaTHYEeCKas BA3KOCTH 00JIee BA3KOTO0 KOMIIOHEHTA, MM /C;

X — COACPIKAHUEC MAJIOBA3KOI0O KOMIIOHEHTa B CMECH, 00. JOJIN.

Pe3ynbTaThl NpoBepKH aIeKBaTHOCTH YpaBHEHUs (3) mpeacTaBieHbl B Tabnuie 8

Tabnuua —8 Pe3ynabTaThl MPOBEPKHU aI€KBATHOCTUA SMIIUPUYECKOTO ypaBHeHUs (3)

BsizkocTsb vy,

BsizkocTs O

BsskocTs Vg, Koncranta C MM/ YpaBHEHUIO OO6canoTHas OTHOCHTEIbHAS
Dpakuu U UX COOTHOLICHUS Mm?/c ypaBHEHHsI paccuuTaHHas Banbrepa npu HOTPEeIHOCTh HOTPEeIIHOCTbD,
(9KCTIepUMEHT) Banbrepa 110 YPaBHEHUIO BeIOpanHOM C %
Banbrepa
1 2 3 4 5 6 7
Dp. 325-420°C 3,000 - 3,000 3,000 0,00 0
90:10 3,380 -0,050 3,380 3,300 0,08 0,3
80 : 20 3,620 -0,933 3,620 3,660 0,04 9,49
70 : 30 4,050 -0,035 4,050 4,090 0,05 0,42
60 : 40 4,740 0,100 4,740 4,620 -0,12 0,65




[Tpogomxenue Tadbauubl 8

1 2 3 4 5 6 7
50:50 5,280 0,030 5,280 5,280 0,00 0
40 : 60 6,130 0,350 6,130 6,090 0,04 2,53
30:70 7,080 -0,130 7,080 7,110 -0,03 0,99
20: 80 7,690 -0,190 7,690 8,420 -0,190 1,10
10 : 90 10,080 1,075 10,080 10,110 -0,03 2,37
®p. Bime 420°C 12,330 ] 12,330 12,33 0,00 0
CpenHsisi BeIMIMHA -0,015 1,62

Tabnauna 9 — CpaBHUTENbHASA XapaKTEPUCTHKA PE3YJIbTATOB aHAIN3a aJIeKBATHOCTH PA3JIMYHbIX Ma-

TEMATUYCCKUX MOJJ;GHGI;'I, PEKOMCHAYCMBIX IJIsA pacqéTa BSI3KOCTH CMecel KHUIKHUX HC(l)TGHpO)IYKTOB

CpennexBan- | Cpemnsist abco- Koadduuument | CpenHsis OTHO-
VYpaBHeHue paTtu4Hoe OT- JFOTHAsI TO- KOpPpesLun cHUTeNbHas Mo~
KJIOHEHHEe S rpemHocts E R TPEeHIHOCTh, %
(m+n)-v_-v, 0,228 0,3354 0,9830 5,32
Yoonv,+m-y,
lg Vv = Z lg VvV - X 0,4552 0,5822 0,9726 9,75
Iglg(v,, +C) = x, Iglg(v, +C)+(1—x,)Iglg(v, + C) 0,3988 -0,015 0,9940 1,62




14 <

12 4

10 4

BA3KoCTb KMHEMaTU4yecKasi, MM /c

0 10 20 30 40 50 60 70 80 90
CopepxaHue pp.325-420 C, % 06.
® - SKCIIEPUMEHTAIIbHBIE TOUKH
1, 2, 3 — 3HavyeHus1, moay4deHHbIe 1Mo ypaBHeHusM (1), (2), (3) — COOTBETCTBEHHO

Pucynoxk 1 — Brustaue cogepskanus pp. 325-420°C Ha Bsi3kocTh cMecu dp. 325-420°C u

¢p. Boime 420°C

[To pe3ynbraTam aHanu3a aJe€KBaTHOCTH PAa3IMYHBIX YpPaBHEHWH, JUis pacuéra BSI3KOCTH
CMecH Tapbl OCHOBa : pa30aBuTEeNb MpU MPOM3BOACTBe HedTsHOro antucentwka Ttuma JXTK
PEKOMEHIyETCS UCMOJIb30BaTh YpaBHeHHE BanbTepa, npuHaB koHcTaHTy C = -0,2448.

Pe3ynbraThl OLEHKHM arperaTMBHON yCTOMYMBOCTH M CTAOMIBHOCTH K TEPMHUYECKOMY BO3-
JEUCTBUIO CBIPHEBBIX KOMITOHEHTOB JUIsl Mpou3BoAcTBa HOBoro antucentuka JXTK u ux cmecei
npuBeeHbl B Tabmunax 10 u 11.

Pe3ynpTaThl 3KCIEPUMEHTOB IOKAa3ajdd XOPOLIYK arperaTMBHYH YCTOMYMBOCTH HOBOI'O
HedTsHOoro antucentuka JXKTK (oTcyTcTBHE paccioeHHs MM 0CaKa) O YEM MOXKHO CyIUTh MO MO-

CTOAHCTBY BCJIIMYMHBI IIJIOTHOCTHU WU KWHEMaTHYeCKOM BI3KOCTH C TEUECHHEM BPEMCHHU.



Tabnuna 10 - Pe3ynabpTaThl HCIBITAaHU arperaTUBHON YCTOMYMBOCTH KaMeHHOyTonbHOro macna u JKTK

HaumenoBanue o6pasiia

TToka3zarenn

[InotHocTs mpu 20°C, r/em’

Bsizkocth mpu 80°C, Mm/c

HpOI[OJ'DKI/ITeJ'IBHOCTB OKCICPUMCHTA, THU

0 10 15 30 45 0 10 15 30 45
KamenHoyroabHoe maciio
[Ipo6a, oToOpaHHas cBEpXy 1,1068 | 1,0648 | 1,0639 | 1,0598 | 1,0511 | 3,1629 | 3,0012 | 2,9618 | 2.,8418 | 2,5625
[Tpo6a, oToOpaHHast CHU3Y 1,1068 | 1,1114 | 1,1123 | 1,1154 | 1,1206 | 3,1629 | 3,1999 | 3,2418 | 3,4629 | 3,5711
®paxuus 195-325°C
[Tpoba, oToOpaHHas cBEpXY 09725 | 0,9725 | 0,9725 | 0,9724 | 0,9725 1,3912 | 1,3912 1,3912 | 1,3912 | 1,3912
[TpoGa, oToOpanHas cHU3Y 0,9725 | 09725 | 09725 | 0,9724 | 0,9725 | 1,3912 | 1,3912 | 1,3912 | 1,3912 | 1,3912
®pakuus 325-420°C
[Tpo6Ga, oToOpanHas cBepXy 1,0539 | 1,0539 | 1,0540 | 1,0539 | 1,0540 | 5,6720 | 5,6720 | 5,6721 | 5,6720 | 5,6721
[Tpo6a, oToOpaHHast CHU3Y 1,0539 | 1,0539 | 1,0540 | 1,0539 | 1,0540 | 5,6720 | 5,6719 | 5,6720 | 5,6720 | 5,6719
®paxuus 420°C u BbIlIe
[Tpo6a, oToOpaHHas cBEpXY 1,1230 | 1,1231 | 1,1229 | 1,1230 | 1,1231 | 56,676 | 56,676 | 56,676 | 56,676 | 56,676
[Tpo6a, oToOpaHHast CHU3Y 1,1230 | 1,1231 | 1,1229 | 1,1230 | 1,1231 | 56,676 | 56,676 | 56,676 | 56,676 | 56,676
Cwmech (pp.195-325°C n
¢p.325-420°C 50 : 50 %
[Tpo6a, oToOpaHHas cBEpXY 1,0244 | 1,0245 1,0245 1,0244 | 1,0246 | 2,5161 | 2,5162 | 2,5161 | 2,5161 | 2,5162
[TpoGa, oToOpanHas cHU3Y 1,0244 | 1,0245 | 1,0245 | 1,0244 | 1,0246 | 2,5161 | 2,5162 | 2,5161 | 2,5161 | 2,5162
Cwmech (pp.325-420°C n
¢p. 420°C u Boime 50 : 50 %
[Tpo6a, oToOpaHHas cBEpXy 1,0892 | 1,8895 | 1,0890 | 1,0892 | 1,0890 | 13,954 | 13,953 | 13,954 | 13,952 | 13,954
[Tpo6a, oToOpanHas cHU3Y 1,0892 | 1,8895 | 1,0890 | 1,0892 | 1,0890 | 13,954 | 13,953 | 13,954 | 13,952 | 13,954
Cwmech (pp.195-325°C n
¢p. 420°C u Boime 50 : 50 %
[Tpoba, oToOpaHHas cBEpXyY 1,0432 | 1,0432 | 1,0430 | 1,0431 | 1,0432 | 3,9916 | 3,9917 | 3,9915 | 3,9916 | 3,9915
[TpoGa, oToOpanHas cHU3Y 1,0432 | 1,0432 | 1,0430 | 1,0431 | 1,0432 | 3,9916 | 3,9917 | 3,9915 | 3,9916 | 3,9915
Cwmech (pp.195-325°C,
¢p.325-420°C u Ppp. 420°C u Boime mo 33,3%06
[Tpo6a, oToOpaHHas cBEpXyY 1,0491 1,0493 1.0492 1,0490 | 1,0491 1,5925 1,5923 1,5926 | 1,5925 1,5924
[TpoGa, oToOpaHHas CHU3Y 1,0491 | 1,0493 | 1,0492 | 1,0490 | 1,0491 | 1,5925 | 1,5923 | 1,5926 | 1,5925




910 00BsACHAETCS OOJBIIUM CXOJICTBOM B IPYNIOBOM U XMMHUYECKOM COCTaBe (PpakLuid, uc-
nojab3yembiX B npousBoacTBe aHTucenTuka XXTK. OTcyTcTBHE pacciioeHHs] WM KPUCTATITMYECKUX
ocagkoB oObsicHsieTcs: OoTcyTcTBUEM B cocTaBe JKTK Hadranuna u ero roMosioroB u JIpyrux apo-
MaTHYECKUX YTIEBOAOPOAOB € OOJIBIIUM KOJUYECTBOM KOJI€ell, CHOCOOHBIX 00pa30BbIBATH KPUCTA-
auyeckue ocaiaku. Peskoe yBennueHHME KMHEMAaTHYECKOW BSI3KOCTM KaMEHHOYTOJIBHOIO Macja B
Mpollecce TEPMUYECKOTO BO3IEUCTBUS (0OCOOEHHO B JIMara3oHe OT 2 70 S5 4acoB) OOBACHSETCS Ha-
JUYHUEM B €ro cocTaBe OOJBLIOrO KOIWYecTBa OM — M MONULUKINYECKUX apOMATUYECKUX YTIIEBO-
JOPOJOB C HEHACBILIEHHBIMU YTJIEPOAHBIMU CBS35IMH, KOTOPbIE CIIOCOOHBI aKTUBHO BCTyMNaTh B pe-
aKIMIO TIOJMKOH IeH caluu faxe npu Huskux (80°C) Temmeparypax.

Jlist pa3paboTku penenTypsl mponsBocTBa anTucentuka tuna JKTK ¢ moHmkeHHo# Temrie-
paTypoii 3acTbiBaHUS B KauecTBe pa3z0aBUTENs-PErysaTopa BA3KOCTH U TeMIepaTypbl 3aCThIBAHUS
Obl1a mpuMenena ¢p.205-325°C.

Tabauua 11Pe3ynbrarel oneHkn Tepmudeckoil crabunpHocT JKTK

Bsiskocth kunemaruueckas npu 80°C, MM°/C
O6pasen [TpomOMKUTENIBHOCTD TEPMUYECKOTO BO3IEHCTBYS, U
0 | 2 3 4 5
KamennoyronbHoe 3,16 3,56 4,29 5,98 6,34 7,12
Macyo
®p.420°C"
3a 12.02.97r 7,18 7,29 7,46 7,55 7,65 7,88
®p.420°C” 3,65 3,67 3,75 3,81 3,81 3,87
3a 11.03.97r (3,65) (3,67) (3,73) (3,81) (3,81) (3.88)
Cwmech Gp.420°C" n
¢p.(325-420°C) 4,33 4,35 4,37 4,50 4,87 5,51
3a 12.02.97r (4,33) (4,35) (4,39) (4,50) (4,88) (5,50)
B COOTHOLLEHUHU
60 : 40 % 00.

* .
LII/I(I)paMI/I B CKOOKaxX OTMEYEHEI PEIYJIbTAThI OKCIIEPUMEHTOB, ITPOBEACHHBIX B IIPUCYTCTBUN o6pa3u013 APEBECUHBI.

BnusiHue xonuyecTBa JIETKOro ra3oilfii Ha KMHEMaTUYeCKyl BSA3KOCTb, TEMIepaTypbl 3a-
CTBIBAHUS M BCIIBIIIKH OCHOBBI ((p. 325-420°C i dp. Boimre 420°C) mokazano B Tabwmie 12

B pe3ynbTare mOCTaHOBKU CEPUM IKCTIEPUMEHTOB OBLIIM BBISIBJICHBI HANOOJIee ONTUMAIbHBIE
COOTHOIIEHHs OCHOBA : pa30aBUTENb NMPH Mpou3BoAcTBe HedTsHOro anTucenTuka tumna XTK. [lns
npousBocTBa JKTK B MPOMBIIIIEHHBIX YCIOBUSAX PEKOMEHIOBAHbI CIEIYIOLME COOTHOIIEHUS OC-
HOBa : pa3baButenb. PazbaButens - 20...40 % 00., ocHoBa — 80-60 % 00. PesynbraTsl 1abopaTop-
HBIX MCCIIEIOBAHUH JIETTIH B OCHOBY TPH pa3paboTKe TEXHUYECKUX TpeOoBaHMIi HAa HE(PTIAHOW aHTH-

centuk tumna JKTK. Texunueckue TpeboBanus Ha antucentuk KTK npencrasnens: B Tadsmie 13.




Tabnuua 12 — BnusHue konuyecTBa JEMPECCOPHOro KOMIIOHEHTA Ha OCHOBHBIE MOKa3aTeau Kaue-

ctBa anTucenTrka JKTK

HanmenoBaHue moxkazaress

OcHoBa - ¢pakuus Boimie 420°C
BsiskocTh kunemaruueckas rnpu 80°C, MM2/c
Temneparypa BCIIBILIKH
(OTKpBITHIN THTENB), *C
Temmneparypa 3acteiBanust, °C

OcHoBa — dpakuus 325-420°C
Bsi3kocTh KuHeMaTHueckast mpu 80°C, Mm/c
TemnepaTypa BCHBIIIKH
(OTKpBITHIA THTENB), *C
Temneparypa 3acteiBanus, °C

KomngectBo J1€rkoro
rasousi, % 00.

0 20 30 40
6,18 4,40 3,78 3,30
156 142 136 128

-5 -20 -25 - 30

0 15 20 25

4,66 3,53 2,76 2,57
145 115 112 110
-15 -25 -28 -32

Ta6muma 13-Texunueckue TpedoBanus Ha XKTK mo TY 0258-007-33818158-99 ¢ nuzmenennem Ne 1

HaunmeHoBaHue mokazarens Hopwma aiis mapku Merton ucnbiTa-
KTK-1 KTK-2 | XKTK-3 HUS

BsskocTh kunemaruueckas, npu 80°C,

MM2/C, He OoJiee 5,0 5,0 5,0 ITo T'OCT 33

MaccoBas moist Boasl, %, He Oonee 0,5 0,5 0,5 ITo TOCT 2477

TemnepaTypa BCHOBILIKH, OMpeAesnseMas B [To 'OCT 4333

OTKpBITOM THIIIE, *C, HE HUKE 110 100" 95 C JIOIOJHEHUEM
n.3.2. TOCT

10835
Temmnepatypa 3actbiBanus, °C, He BbILIE MHUHYC MHHYC MHHYC ITo 'OCT 20287
8 20...30 2
[Tnoraocts npu 20°C, KF/M3, He OoJiee 1130 1130 1130 ITo T'OCT 3900

* ~
[Tpu nonyuyenun JKTK ¢ TemnepaTtypoii 3acTbiBaHUsS MUHYC 25 U HUXKE AOMYCKAETCs] CHU3UTh TEM-

nepaTypy Benbimku 10 95°C

[IpuHIMNIUanbHas TEXHOJIOTMYECKasl cxeMa Nnpou3BoAcTBa aHTucenTuka tuna KTK npuse-

JIEHA Ha PUCYHKeE 2.




B /1 uucrepHbt

H-2 H-3

PI/IC}/HOK 2 -HpI/IHLII/IHI/IaJIBHaSI TEXHOJIOTMYECKad CXeMa IMPOU3BOJACTBA AHTUCCIITUKA THUIIA

KTK

[ToTokM OCHOBBI M pa30aBUTENS MO Pa3IMYHBIM TPYOONMPOBOAAM MOJAIOTCS B TPOMHUK CMe-
menusi. Ha tpyGonpoBone i nogauu pa3doaBuTelNs YCTAaHOBJIEH PEryJIMpYIOLIHMA KiianaH, YTo Mo-
3BOJIIET HEMPEPBIBHO MOJAEPKMUBAThH 3a/laHHOE COOTHOLIEHHWE OCHOBA : pa30aBUTENb B IpoLEcce
npousBojcTBa antucentrka KTK. Cmemanable B HEOOXOAMMOM COOTHOIIEHUH MOTOKH OCHOBA!
paz0aBuTeNb MOCTyNaT B MpuéMHYI0 EMKOCTh E-1. B émkoctu E-1 mponcxonut MHTEHCUBHOE Tie-
peMelIMBaHue MOCTYNUBIIEr0 MPOAYKTa, MyTEM €ro LHUPKYJSLUUU M0 3aMKHYTOMY KOHTYpY 4epe3
terioooMenHuk T-1. Hupkynsuus ocyuectsisiercs Hacocom H-2. TemnepaTypa npoaykTa B npu-
&mHoit emkoctu E-1 peructpupyercs TepMornapoii. 3ajaHHOe KOJTUYECTBO HE(DTIHOTO aHTHCENTHKA
JKTK u3 npuemuoit émxoctu E-1 mo TpyOonpoBoy mocTymnaetr B EMKOCTh TOBapHOTO mpoaykTa E-
2. Ilopaua antucentuka )KTK B TOBapHy0 €MKOCTb KOHTpOJIUpyeTCss M peryaupyercs. s noa-
JlepKaHusl CTaOMIILHOIO YPOBHS KauecTBa TOBAPHOIO MPOAYKTa B EMKOCTH E-2 MMeeTcs BO3MOX-
HOCTh LIUPKYJISIIMKA TOBAPHOTO MPOAYKTa Mpu nomoinu Hacoca H-3. 13 ToBapHoit émkxoctu E-2 He-
obxoaumoe konudectBo antucentka JKTK momaércs Ha HalMBHYIO 3CTakaay Ajsl HajluBa B JKe-
JIE3HOIOPOXKHBIE IIUCTEPHBI. Pacxoa Ha HaIMBHOM TpyOONMpPOBOAE KOHTPOIUPYETCS U PEryIupyerT-
csl.

B nepuon ¢ 20 no 26 auBaps 1999 rona Ha NpoOMBILUIEHHOW YCTaHOBKE KaTalIUTHYECKOTO
kpekunra ['-43-107 AO «bamnedrexrm» Oblila MOMydyeHa ONbITHO-MIPOMBIIIIJIEHHAs TapTus HedT-
Horo antucentuka KTK.

B nepuon ¢ 16 mno 18 despans 1999 roga na [IpoHMHCKOM IIMANTONPONUTOYHOM 3aBOJIE
ObUIM TIPOBEJEHBI MPOMBILIUICHHBIE HMCIBITAHHUS ONBITHON MapTUU HE(MTIHOTO AHTUCENTHKA s
nponutku apesecuHbl — JKTK-1. ITo pe3ynbTaTaM NpOMBILIJIEHHBIX UCIBITAHUN OMBITHON MapTHUH

HedrsHoro antucentrka JKTK-1 umeercs akt, yrBepxaéuasii MIIC PO.



[To pe3ynbTaTamM UCHBITAHUN OMBITHO-MIPOMBIIIJIEHHON MApTUX HEMTAHON aHTUCENTUK ISl
nponutku ApeBecuHbl ThNa XXTK, ykazanuem MIIC P® No C2880y ot 23.12.99 pexkoMeH10BaH K
IIPUMEHEHHUIO Ha BCEX MNAJIONPONUTOYHBIX 3aBoAax PD.

Bceepoccuiickum Hay4HO-UCCIIEN0BATEIbCKUM UHCTUTYTOM JKEJIE3HOLOPOKHOIO TPAHCIIOPTa
BBIMOJIHEH PAcU&T TEXHUKO-IKOHOMHUYECKOTO0 0OOCHOBAHMS MPUMEHEHHs] HE(PTAHOTO aHTHCENTHKA
trna JKTK na mmanonponutounsix 3aBogax Pd.

JlaHHBIE O CHMJKEHUH CTOMMOCTH ILIAJ 3@ CUET COKPALLEHUS DKOJIOTHYECKUX TUIATEXKEHW MpU
npuMeHeHnn HoBoro antucentuka JKTK B3ameH kaMeHHOYTOoJbHOIO Macia MpH MPOINUTKE JpeBe-
CHHBI ITpUBEJIEHBI B Tabnuie 14.

HenapramenTtoMm 3npaBooxpaneHuss MIIC PO Munucrepcrsa 3apaBooxpanenusi PO Bbija-
HO «['MrueHnyYeckoe 3aKiI0YeHne Ha MPOAYKIMIO, TOBAP).

[To pewenuto pykoBoactBa AO «bamneprtexum» ( Poccus, r.Yda) B nepBom kBapraie
2001r. co3nana texuuyeckas 0a3za u Hayato B AO «Ydumckuii HI13» npousBoactso XTK u ot-

rpy3Ka onbITHO-NpoMblieHHbIX naptui XKTK Ha mnanonponutounsie 3aBoasl PO.

Tabnuua 14 - JlaHHbIE O CHU)KEHUHM CTOMMOCTH HINai 3a CYET COKpAILEHHs IKOJOTHUECKUX TiaTe-

el npu nNpuMeHeHnH HoBoro antucentuka JKTK B3aMeH KaMEHHOYTOJIBHOIO MAaciia P MPOIUTKE

TPEBECUHBI
[Tnara ILII3 3a ymep0, npuunHsAeMbli NPUPOIE TPU
Crartbu 3aTpar ucnonb3zoBannu KM, teic. py6. (B nenax 1997 rona)
B roz (1a 50000 M) Ha onny mmany
[1naTa 3a BEIOPOCHI B 9330,487 0,0187
aTMochepy
[TnaTa 3a cOpockl 9780000 19,560
(hEeHOTBHBIX CTOKOB
[1nara 3a pazmenieHue 533400 1,066
OTXOJIOB
Bcero 10322730 20,645
OBIIUE BbBIBObI

1. HalizieHbl My TH pelIeHus 3a1auu [0 PACIIMPEHHIO PECYPCOB MACISHUCTHIX aHTUCETITHKOB
7S TIPOIIUTKU JPEBECHHBI U MPOU3BOACTBY AHTHUCENTUKA C TOHMKEHHOM TEMIIEpaTypoll 3aCThIBa-
Hus tuna XXTK.

2. B xauecTBe CHIPbEBBIX KOMIIOHEHTOB JUIs MPOM3BOACTBA HePTAHOro anTucentrka JKTK
BIIEPBBIE MPEIOKEHO UCIIONL30BATh ra30iiieBble (paKIUK MPOIEcca KaTaIUTUHUECKOTO KPEKUHTa
(dp. 205-325°C, dp. 325-420°C, ¢p. Beime 420°C), moayuaeMbie Ha yctaHoBke tuna ['-43-107.
IT0, B CBOKO OYEPE/b, MO3BONISAET PACIIMPUTL ACCOPTMMEHT TOBAPHEIX HEPTENPOAYKTOB ITyTEM pa-

LMOHATILHOTO UCIOJIb30BAHUS ra30i/IeBbIX (PpaKLKil BTOPUUHOTO TPOUCXOXKICHUS.




3. YcraHoBieHo, 4To HOBbIM HedTsaHOM aHTHcenTuk Thna XXTK sBnserca manoonacHeiM (4
KJIacC OIMACHOCTH), TOrJa KaKk KaMEHHOYT0JbHOE Macji0 OTHOCUTCSA KO BTOPOMY KJIACCy OMAcHOCTH
(BbIcOKOOMacHoe). [lokazaHo, uro npuMeHeHue HedTsiHoro antucentuka tTuna XKTK cyiiecTBeHHO
yJIy4yllaeT CAaHUTAPHO-TUTUEHUUYECKYIO U IKOJOoruuecKyto ooctanoBKy Ha LT3 u 3HauuTenbHo co-
kpawtaet Boiriatel LT3 3a Bpen, npuunHsaemblii OKpykKarollen cpee.

4. V3yyeHa 3aKOHOMEPHOCTb U3MEHEHMs BA3KOCTH CMECH ra3o0ilfieBbIX (ppakuuii mpouecca
KaTaJIMTUYECKOro KpekuHra. [IpeanoxkeHo ypaBHeHHe perpeccuu s pacuéra BsI3KOCTH OMHapHON
CMECH KUJKUX HEPTENPOIYKTOB.

5. Ilo pa3paboTaHHBIM aBTOpaMHU METOAMKAM OLIEHEHa arperaTuBHasi yCTOHYMBOCTb U TEp-
Muyeckas ctabuibHOCTh He(TssHOoro antucentuka JKTK B cpaBHEHMM ¢ KaMEHHOYTOJIbHBIM Mac-
JIOM.

6. YCTaHOBIJIEHO BIIMSTHUE KOJMUYECTBA paz0aBUTENs-PEryIAiTOpa BA3KOCTH Ha OCHOBHBIE IO-
Ka3aTeslu KayecTBa (BA3KOCTb, IJIOTHOCTb, TEMIEpATypbl 3acTbiBaHus U Benblky) JKTK.

7. YCTaHOBIEHO BIIMSHHUE KAauecTBa ChIPbS W OCHOBHBIX TEXHOJOTMYECKHX MapameTpoB
(Temmneparypa, JaBJeHHUE, 3arpy3Ka PEakTOPHOro OJIOKA MO CHIPbI0) HA PEXKUM pabOThl peKTH(HKa-
MoHHON KOJMOHHBI K-201 M KauecTBO TSHKENBIX Ta30MiIeBbIX (pakUuil, MOJyYyaeMbIX Ha MPOMBILI-
JIEHHOM YCTaHOBKE KaTaJIUTUYECKOro KpekuHra tuna ['-43-107.

8. Pa3paboransl cocrtaBbl antucentuka tuna XXTK: XKTK-1, XKTK-2, )KTK-3, 3amuiménnnsie
naTeHTom PO.

9. Pa3pabotanbl u yTBepkaeHbl TexHuueckue ycaous TY 0258-007-33818158-99 «AnTtH-
CENTHK s NponuTKy aApeBecuHbl XKTK».

10. Pa3paGotaHa u yTBepKJA€HA TEXHOJIOTHS OIBITHO-MPOMBIIIJIEHHOTO TMPOU3BOJICTBA

KTK.

3a Bcemu cupaBkamu no nosoay KTK odopamarscs:

450062, Ypa, YIT'HTY, ya. Kocmonasros, 1, JI.B. /loimaToBy,
Ted. (3472) 42-07-12, ¢pakc. 43-15-35 niu A.D. AxmeToBy TeJi/fax
(3472) 43-15-35.



