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1, B B 9 ll e H H 9 

Ill 
B na6opaTopBB H911TpOHHOII <jlB3RKH OH.HH B 1959 rony 6b!ll paapa60TaH ll9T9KTOp 

llllB B3y~eHBB napaMeTpOB H911TpOHHhlX p930HaHCOB M9TOilOM Bp9M9HH nponeTa no nponycx.a

HBIO o6pa3UOB, nnsr perHCTp8UHH H911TpOHOB B ll9T9KTOpe HCnOilb30BBilCH lKH,[lKRII C!lRHTHil

llSlTOp, conepJKamHII TpRM9THn!SopaT, CuHHTRnnsrTop Tax.c-ro Tuna ynoMuuancH pauee s pa6o

Tax Bonnuurepa
121

, MIOJlbxayaa u ToMaca
131

, MexauuaM perucTpauuu uei!Tpouos neTeKTo-

pOM C M9TRil60pBTOM CBOiliiTCH K Cll91lY!Olll9My: HelhpOHbl npH nonanaHHII s neTeKTop aa-

M91lllHIOTCH B peaynbTaTe ynpyrRX COygapeHHII B OCHOBHOM C Slllp8MII 80nOp0na, HaXOilHWIIMII-

10 10 
cu 8 CllHHTHnnsrTope, H aax8aTbi8aroTcsr srnpaMH B . PeaKUIHI ua B HneT ll8YMH nyTR-

MH: 

sl0 + n .. Li* + a ( 2. 3 MeV ) 

Li • -+ Li + Y ( 48 1 k ev) 

B
lO 

+ n Li + :a ( 2,8 Mev) 

93% 

a - 'i8CTH!lbl, T9pSIH C80!0 KHH9TH'i9CKYIO 3Hepruro HB HOHH3a!lHIO II B036yJKil9HH9 MOileKyn 

C!li!HTHilllliTOpa, 8bl3hl88IOT C89'i9HH9 ll!OMHH9CUHp yiO!llHX ll9HTp08, Ha61l!O)l89M09 C nOMOWbiO 

<jloT031l9KTpOHHOrO YMHOlKHT91lSI, 0CH08Hbl9 npeHMyiUeCT8a >KIIIlKOro CUHHTHnnHUHOHHOro neTe K

TOpa HeliTpOHOB C M9TIIIl60p8TOM : 8 bJCOKaSI 3<jl<jl9KTH8HOCTb perHCTpaUHH H9l!Tp0H08 ( nOpSUJKil 

40% llllH H9ilTpOH08 C 3Hepru eil • 1 kev), 803MO>KHOC Tb H3rOT08.19HIIH ll9T9KTOpa C 60ilbWOil 

pa60'i9l! nnOIUBilbiO, 8bJCOK8SI npoapB'iHOCTb CUIIHTiillllHTOpa llllH C06C TB9HHOrO H3ny'i9HHSI, 

C Ta6unbHOCTb xapaKTepucTHK CUHHTHilllRTopa. 0 cH 08HBR TPYilHOC1' b npu ucnonbaosaHHH cuuu

THnnsrTopa C M9THil60p8TOM - MBilbiii C89T080il 8biXOil np11 8036y>K)l 9 HIIH TH>K91lb1MII ~BCTHUB-

MH, Tax., npu 80a6y>KneHHH a -'iaC THUBMH auepruu 2,3 Mev HMHYilbC Ha 8biXOil9 <1>3Y 

3KBH8alleHT9H HMHYilbCY OT 5l<ev aneKTPOH08 8 KpHcTanne Na J ( Tl ) • Curuan Tpynuo 

8b!ll91lHTb, TaK KBK OH ll9>KHT 06bJ'iHO 8 o6naCTH WyM08 <1>3Y, BbinH np0891l9Hbl HCCil91l088-

HHH HO C03,[l8HHIO CUHHTIIIlllHTOpa C 803MO>KHO 60ilbWHM CB9TOBLIM BbtXO/lOM H pa3pa60TBH 

HaH6onee HOilXOII!IIllHH 8Bpi!liHT OTpa>KBIOill9rO HOKp LIT IISI, HliHOCIIMOrO Ha 8HyTpeHH!OIO U08epX

HOCTb KOHT9i!Hepa llJlU ClliiHTIIJlJlSITOpa, npn paapa60TK9 CUIIHTIIJlllSlTOpa HCHOJlb3088JlHCb 

pe8KTHBbl, BhinyCK8eMble 'COI03X11 M pe8KTUBOM.,, C DbiCOKOfi CT9ll9Hbl0 'qHCTOTbl - "OC060A 

qucTOTbi ", nH6o • CIIHHTnnnruutoHUbie oco6oi\ qucTOTbT "'. MeTHn6opaT waroTosnsmcsr B na6o-

paTOpllll , 
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2, DOJIY'I&HBQ !JlHM8TBnl5op&T8 

Jlng: npuroToBneHBR >KHnKoro euuuTunnRTopa uenom,aoBaneR TpHMeTun6opaT ( C H 3 o3) B 1 
/4/ 

nonyqaeMb!ll no M&Tony lllneaaurepa ua 6opuoro aurunpana H MeTanoBoro enupTa, 

CuuTea oeymeeTBnstneR no ypaBueuuio: 

B2o3 + 4 CH30H .. [ B(OCH3 )3 • CH3 OH] + ~ B0 3_ 

H 38KnJO'I81le II B enenyiOWeM: 

1) Don y 'leHHe &3eOTpOnHOJI eMeeu TpHMeT Hnl50p8T8 H M e T B HO na 

B 5-nHTPOBYIO TpexropnyiO Kon6y, eua(i>KeuuyiO o6paTHbiM xononunbHHKOM u Mexauu

qeeKoll MemanKoll e pTyTHbiM 3BTBOpoM, noMemanoeb 60 Monell eyxoro MeTanoBoro enapTa. 

ConeplKHMoe Kon6hi uarpeBanoeb ua Bonsmoll 6aue no TeMnepaTyphi 55-60°C, noene qero 

ue6oJihiUHMH nopUHRMH 'lepea TpeTbe ropno no6aan~~noeb 15 !l.<onell MenKo H3Menb'leuuoro 6op

uoro aurunpana. Dpoueee npu6aBneuug: aaHBMan oKono 1,5 qaeoB, B Te'leuae KOTOphlx TeMne

paTypa nonneplKHBanaeb B YK838HHOM HHTepBane, 3aTeM o6paTHbili XOnonHJihHHK 38M8Hll1lell 

ua npRMOll, u B npaeMHHK, aamumeHHbill OT aTMoeljlepuoll anara xnopKanhnHeBoll Tpy6Koll, 
0 

OTrOBlln&eb ~pBKQHll e TeMnepaTypoli KHneHHll no 70 C, DonyqeHHAll eMeeb pa3rOHRn&eb 

HB 6onee y3KHe WBKUHH HB KOilOHKe feMneng:, npa 3TOM e nO'ITH K01lH'IeeTB8HHblM BbiXo

noM Bbineng:naeb 8380TpOIIHBll eMeeh TpHM8TH1160p8T8 H M8THnOBOrO enHpTa, KHUlllUBll 

npa TeMnepaType 54,5 - 55°C, 

2) Bhineneuue TpHMeTun6opaTa ua aaeoTponuoll eMeea 

K aaeoTpony e TeMneparypoll KHneHHR 54,5- 55°C no6aansmeg: 6e3BOI!Hhili xnopaeTbili 

UHHK aa pae1eTa 340 r xnopana HB 1000 r aaeoTpona. CMeeb 9HeprH'IHO 

aeTpliXHB&n&eb HeeKOnbKO pa3 H OCTBBnllllBeb 11n11 OTellBHBBBHll HB HO'Ib, 3aTeM B nena

TenhHOl! BOpOBKQ OTnenstnell BepXHBil enol!, eoneplKBIUHil TpHM8TBn6opaT0 OT HBJKHero e •. og:, 

RBnRIOmerocg: paeTaopoM xnopuCToro llHHKa B MeTanoaoM enupTe, Bepxuaii enol! paarousm

eg: B xon6e e ne~erMaTopoM ua nae ¢paKuHn; e TeMnepaTypoll KHneHHR 64-67,5°C H TeM

nepaTypoli KI!UeHHll 67,5- 68,5°C, 

BTopaR ¢paxua11 g:ang:naeb qaeTbiM TpHMeTan6opaToM. 

DepBBll <jlp&KUHll BTOpii'IHO o6pll68Tb!B&n8eb XllOpHeTbiM UIIHKOM (KBK 01lHeBHO BbiWe) 

It eHOBa pa3rOHRnaeb HB QlpBKUBH, 

B peaynbTaTe nayx o6pa6oToK xnopunoM UBHKa nonyqanu 1100 r (10 Monell) TPHMe

Tun6opaTa e TeMnepaTypol\ KHU8HHll 67,6-·68,5°C, 8hlXOn - 70-75% OT KOilB'IeeTaa 6opHcr 

ro BHrHIIPII!lB, 
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3) Auanna TpHMeTHn!5opaTa 

nony'leHHblil TpHM9TRil!5opaT 8H8liH3HpOB8liCSI H8 COU9plK8HHQ OCHOB HOrO n pouyKT 8 , 

M eTpu HKa auan.H38 ocu o a a11a 11a o npenen e llHH KOilH'IeCTBa !5opuoii KncnoTbl, o6p aay10mel!cn 

llpH 1'8Ap0i!H39 onpenenellHOii HBBQCKII TpHM9T IIll!50p8T8, 

TOHl<OCT9H"Y!O M HKp08Mllylly , OTTSIH)'TYIO B n - 0 !5p8 3Hbll! KBllHlli!Hp B n p ena apBT QnhllO 

B3B QW9HHYIO H8 MHKp08H 8 liHTB'I9CKHX B QCB X, 3 8ll0ilHSIJlH TpBMeTHilei o p a TOM , nor py>KBH lU8 p B1< 

B MllYilb l B )lb108p CO CM9Cbl0 lKHUKOl'O 830 T8 H 8U9TOII8, n ocne Tore, K8 K fl bl i!O l!atipaHO 

U OCT8TO'IH09 K OliH '19CTBO B9IUQCTB8, 8!.1Uylly 38ll8HB8ilH, CHOI\8 D3B9llli!B8ill1 ( H8B9CK8 TpD

M9THlleiOp 8T8 )l 0n>Kll8 6biTb 0,2-0,5 r) H llOM9 lU8ilH B K Oll6y 3pll9HM9llepa , KY U 8 38TQM 

U0llHB8liH T8K09 KOliH'19CTBO UHCTHlli!HpOBBHHOll B O)lbl , 'ITQflbl B M nyna !5bl ll8 liOilHOC T biO 

ll0Kpb!T8, C llCM O!UbiO CTQKliBHIIOl'O 60iiK8 8Mllyny pa3!5HB8liH llO)l C ilOQM B O)lbl , 8 K8ITnilnHpbl 

TIUaTeilbHO pacTupailu, n ocne qero 6oeK CM btBallH nucTHili!Hpoaauuol! a onol!, K non y q e u aoMy 

pacTaop:r no6aBilBilH 30 Mil p a cT n opa riluuepuua, conep>Ka mero 3 q, rnuuepHHa u 1 q, s oubJ 

H He liTp8111130B8HHOl'O lUQilO'IbiO B npBCYTCTBHH CnHpTOBOr o paCTBOpa ¢eHOil~8il9HH8 UO Cll8-

00p030BOrO 01<p8WHB8HHB, H 15 K 8 l!Qilb ¢ euon¢ T8il9HH8 H THTpOB8ilH !50p"Y10 KHCilOTy 0,1 N 

pacTaopoM NaOH no cnaoopoaoaoro OKpBlllHBBHHB, 3aTeM no!5aBilRliH e me 10 Mn 

H9 HTp8ilH30B8HHOrO l'liHUepHH8 H, 9CilH 0 Kp8CK8 COXp8HRil8Cb p030BOll, T H TpOBBHHe C'tHT8llH 

OK OHtte HH biM. 

C onep>Kaau e TpH MeTunoopa Ta D bl'IHCnRnH no ¢opMyne: 

% = V N M 
• 100 

a • 1000 

rue V - KOilH'!e CTBO M il O,lN paCTBopa N a OH 

N - H OpM8ilbHOCTb lUQliO'IH, 

M - M o n e Kyilnpll b l H sec TPH MeTHnoopaTa, 

a - H8BQCK8 TpHMQTHliOOp8T8, 

1 HCnOnb30B8HHOrO Un R THTpO BBHHR. 

Onpellene u ue 'IHC T OT bl T p H M eTun6opaTa 3THM M e TonoM noxaaano coneplKauu e ( CH30 'lJ3 
B H8ll!Q M npouy KT Q 99,96 - 99,97%, 

3, 8 b l!50p peuenTa CUl!HTHilliRTOpa 

0nTHM81lhHblii peuenT CUHHTII/lilSITOpa !5blil Bbl!5p8H C llOMODlhiO CpBBHQHllSI CB9TOBOrO BblXOU8 

CUHHTHilliRTOp8 )l8liHOrO COCT8B8 CO CBQTOBb!M Bb!XOUOM CT8HU8pTHOrO KpHCTBililA CTBllb!59H8, 

)\\ IIUK H ll CUHHTHllli RTOp H8illl B 8liCB B K B 8pU9Bblll KOHTelluep (CM. pHC , 2), ¢QpM8 ll 0!5'h9M 

KOTOpor o fi h l l!H T O>KO eCTDC IIHbl KpHCT8llliY CTHl!b09H8, llOM9IU8liCH H8 KBTOU ¢0TOYMHOJKHT9-
65 

nR <1>3Y-13 " o6nyqanc B wHpOKH M ny'IKOM Y -ily'l e a Zn • OnuoponuocTb onTK'IecKoro 

KOHT BKTB C ¢ oTOK8TOO OM npH n epeCT8HOBK8X KOHTe uuepa UOCTHr8il8Cb C llOMODlh!O CM831<H 
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B biXon aoro OKRa K OHTellaepa na<P¢yaaoHHbiM MacnoM. MaoroKaaanbHbiM aMnnaTyi1HbiM aaa 

m t aaTopoM H3MepHnHCb aMnnHTY11Hbie cneKTpbi HMnynbCOB oT y -nyqell. B Ka'leCTBe Mepbl 

CBB TOBOrO Bb!X0/16 CUHHTHnll HTOpa llpHHHMBnOCb OTHOWeHHe aM!lnHTYI1b1 HMllynbCOB, COOTBeT-

65 
CTByiOWHX KOM llTOHOBCKOll rpaHHUe Y -H3ny'leHHSI Zn , K aM!lllHTY/18 HMllYllbCOB OT 

KpHCTann a CTH!lb6eaa. ITpaKTH'leCKH KOMllTOHOBCI<aSI rpauuua onpenenHnacb no TO'!Ke aKcne

PHMBHTBllbHoro CllBKTpa HMllYllbCOB, H8X011S!Wellcg Ha llOllOBHHB BbiCOTbl KOMllTOHOBCKOrO llHKB, 

To'IHOCTb TBKOrO OllpBI1BllBHHH KOMllTOHOBCI<Oll rpBHHUbl AOCTBTO'IHa )1llSI HBWHX uenell, 

3aMeTHM, 'ITO llpH HCllOllb30BBHHH <1>3Y -13 He B03HHKaeT OCnOJKHBHHA, CBSI3BHHbiX C BpeMe

HBM yCTaHOBnBHHH <jlOTOyMHOlKHTI?llH llOCllB BK!l!O'IBHHSI BbiCOKOrO HBllpS!lKBHHS1 0 Tax KBK 3TO 

BpBMH MallO AilS! <1>3Y-13, 

a)KOHUBHTpaUHH MBTH!l6opaTa 

Ha pHC, 3 llOKa3aHO H3MBHBHHB CBBTOBOrO BbiXOAB CUHHTHllll HTOpa ( MBTHll60paT, 

Tonyon, PPO, PO POP ) c yaenaqeuaeM c onepJKaHHSI B HeM MeTHn6opaTa. AuanorH'<Hbill 

X0/1 3aBHCHMOCTH CBBTOBOrO BbiX0/18 CUHHTHllllHTOpa C paa6aaneHHeM ero M BTH!l60paTOM 

ua6niOnancg a pa6oTe Bpyxca
151

• B nanbHellweM aaMH acnonbaosanacb pacTaopbi, conepJKa

mue 50% ( HnH 4 7 %) MBTH!l6opaTa, 5hina C)18llaHa llOllbiTKa 3BMBHHTb MBTHll6opaT ApyrHM 

6opoopraHH'ieCKHM COBAHHBHHB M C 60llbWHM conepJKaHHBM 6opa. ( ITono6Hble COBAHHBHHH 

/8/ 
accnenoaanacb a pa6oTe ranaaaaa ) • Bblll CHHTeaupoaau aurunpun H -6yTun6opuol! 

KHCnOTbl 0 0)1HaKO BBB11BHHB ero BMBCTO MBTH!l60paTa llpHBBllO K yMeHbWBHHIO CBBTOBOrO 

BhiXona ( • a 2 paaa). 

6) PacTaopuTenu 

B Ka'ieCTBB paCTBOpHTB!lel! B CUHHTHllnSITOpe HC!lblTb!BallHCb TOnyon, <jleHHllUHKllOreKCaH, 

a -MeTH!lHa<j!TanHH. Hauny'IWHMH xapaKTepHCTHKaMH o6nanaeT Tonyon. nnll yny'IWBHHSI CBeTo

Boro Bb!X0)1a CUHHTHllllSITOpa peKOMeHAYBTCSI BBOAHTb HBKOTOpoe KOnH'IBCTBO 2-oro paCTBOpH-

Tang Ha<j!TallHHa, 3HeprHSI B036ylK)1BHHH 1-oro paCTBOpHTBllH 6y11BT CHB'lana KOHUBHTpHpo-

BBTbCH B 2-0M paCTBOpHTene, 'ITO yse!lH'IHBaeT BpBMH lKH3HH B036yJK)1BHHOrO COCTOSIHHH H, 

CnBAOBaTBllbHO, llOBblCHT BepOSITHOCTb nepe)1a'IH 3HeprHH ll!OMHHBCUHpyiOlllHM MO!leKynaM no

/7/ 
5aaxa. KaK yKa3biBaeTCSI a pa6oTe , TaKoe yaena'Ie1rne apeMBHH JKH3HH noa6ylK!1eHuoro 

COCTOHHHH OC06BHHO CI<a3h1BaBTCH Ha BenH'IHHe CBeTOBOrO Bb1X0)1a npH B036ylKABHHH CUIIH-

THnnHTopa a -qaCTHUaMil, KOTOpble C03)1a!OT 6onbWYIO nnOTBOCTb B036yJKI1BHHbiX MOlle-

xyn anonb cnenon a -'<aCTBU. AMnnHTyua HMnynbca pacTeT c ynenH'leHHeM nponBJ<THoro • 

couepJKaHHH aa<j!Tanaua, Mbi HCnollbaoaana xoaneuTpauaiO 22% no aecy, 6naaKyiO x npeuenb

uol! paCTBOpHMOCTil ua<j!Tanaaa np11 nauHbiX ycnonaHX, Kax B1111HO 113 Ta6nHUbl I, sneueuae 

22~ Ha<j!TanHHa naeT yaenH'IBHHB CBBTOBOrO Bb!X0)1a CUHHTHnnHTOpa Ha 20%, 
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B) JlJOMHH9CUHpy10WH9 .ll068BKH 

B Ka'leCTse nJOMHHecuapyJOWHX no6asoK npaMeHsmacb PPO p -Tep<j>eHan, PBI1 

Tpulj>eHan nupaaonau, .llHij>eHunrexca-rpueH, POPOP • Xopowue pe3ynhT8Tbi 6blnH nony'leHbi 

c nJOMHHecuupyiOWHMH no6asxaMH PPO + POPOP, POPOP (sTopH'lHaH no6asKa) xopowo non-
o 

XO.IlHT no CBOHM CIIeKTpanbHbiM xapaKT9pHCTHK8M K8K CM9CTHT9nb CII9KTpa ( Amax= ·4440A ), 

Bseneuue CMQCTHTenH cneKTpa aaa'!uTenbHO yMeHhwaeT nornoweaue co6CTBeHHoro uany'le

HHII s cuuaTunn!!Tope, Ha pac. 4 ( a,6) noxaaaabi nony'!eHHbie aasHCHMOCTH OTHOCMTenbaoro 

CBQTOBOrO BbiXO.Il8 OT KOHU9HTp8UHH nJOMHHeCUHPYIOWHX no6aBOK B CUHHTHnnHTOpe. fiblnH Bbl· 

6paHbl KOHU9HTp8UHH: PPO 4 r/n, POPOP 0,5 rln. 

4. YnaneHHe xacnopona 

npa HCIIOnb30B8HHH CUHHTHnnHTOpa H8AO H36eraTb npHCYTCTBHII B HeM TYW8 WHX ane

M9HTOB: BOAhi, T!!lKenbiX MeTannos, KHCnopona, Haa6onee sepO!!THO npHCyTCTBH9 B CUHHTHn

n!!Tope KHCnopona, KOTOpb!l! nonanaeT I Hero npH KOHT8KT9 C B03.1lyXOM, AKTHBHO B38HMO

nei!CTBY!I. c oxpyJKaiOWHMH MonexynaMH, Kucnopon ·o6paayeT cna6bie , 6biCTpo paapy l!!aiOwue

C!! CB!!3H, H B peaynbT8T9 T8KHX B38HMO.Il9IICTBHJI 'l8CTb 3HeprHR B036yJK.Il9HH!I T9p!!9TC!I 

a 6e3bi3ny'laTenbHbi X nepexonax. LlnH ynaneHHH pacTsopeHHoro B CUHHTMnnHTope Kucnopona 

<repea CIIHHTann!!Top npo6ynhKHBancB aaoT. CJKaTbiii aaoT H3 6annoHa npensapuTenbHO O'lH

wancH OT ocTaTKOB npucyTCTByJOwero B HeM xucnopona a BO.Ilbl nponycxaHHeM qepea HaCbi-

weHHbiii pacTsop nuporannona s 10%-HoM pacTsope KOH H aanee , qepea nnaaneHHbJH: 

CaC1 2 • Kax noxaaanu HeonHoKpaTHO nosTopeHHbie OIIbiTbi, npo6ynbKHBaHHe aaoTa s Te-

'19HHe 20 MHHYT naeT ysenu'leHue cseTosoro BhiXona Ha 20-25%. IlanbHef<wee ysenH'leHHe 

npOD,On)t(HTenbHOCTH npo6ynbKHB8HHR He ll89T 38M9THOrO ll0BbiW9HHR CB 9TOBOrO BhlXO.UB. 

CaeTOBOA BbiXO.U CUHHTHllnHTOp8 B Tlll8T9nbHO 38KpbiTOM KOHTeHuepe He M9HSI9TCH .nnlfT2llb

HOe speMH. HexoTOpbie cpaBHHTenbHbie naHHbie H3 H3Mepemili c CUHHTHnnHTopaMH npu

seneHbi B Ta6nuue 1. B Ka'leCTBe a¢<jJeKTHBHoro lKHAKoro CUHHTHnnRTopa nn11 perHCTpauuu 

HeliTpOHOB npennaraeTCH CUHHTHnnuTop, conepJKawall 47% MeTHn6opaTa, 22 % Halj>TanaHa, 

31 % Tonyona, 4 r / n PPO 0,5 r l n POPOP • Ero cseTosoJi BhiXO.Il npn H3MepeHHH 

B KB8pU9BOM KOHT9JiHepe C !i8pylKHb!M OTpalKaTeneM H npensapHT9nhHb!M npo6ynbKHB8HH9M 

830T8 COCTaBnBeT • 80% OT CB9TOBOrO Bb!XO.Il8 KpHCTanna CTHnb6eHa. 113 Ta6nHUbl BH.IlHO, 

'ITO sseneHHe Halj>TanuHa R npensapaTenbHoe npo6ynbKHBaHHe aaoTa BMeCTe npHBO.IlRT K yse

nH'!eHBIO OTHOCHTenbHOrO CB9TOBOrO Bb!XO.Il8 CUHHTHnnHTOpa H8 45%, 

5. OrpalKaTena 

8 pa60'l9M B8pH8HT9 .ll9T9KTOpa (1) CUHHTHnnHTOp BanHB8eTCH B KOHTei!Hep H3 HepJKase

IOUiell cTanu, Ha sHyTpeHHHe CTeHKH xoToporo uaueceH nu¢¢yaao-oTpaJKaJOwull cnoli. 6hinH 
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npoaeaeubl cneuualihHbie uccneaoeauuR no Bbl6opy ny'lmero oTpa>Kaimuero cnog B ycnoaHRX 

ero anHTenbHOrO COUpH!tOCHOBBHHR C CUHHTHnnupyiOmeA lKHAKOCTb!O, llns Cp8BHBBBR OTpalKa

Teneli OHH H8HOCHnHCb ny1IhB9pH38TOpOM HnH KHCTO'IKOli 88 BHyTpeHHIOIO UOBBpXBOCTb CT8K8B

'IHK8 B COCT8BBOM UHnHHilpH'19CKOM ltOHTeliaepe {puc, 2), KoHT9liHep aanonHMCR CUHHTHn

nHTOpOM C UOMO!Ub!O WUpHU8, npa Cp8BH9RHH MQHSIJ'IHCb BHyTp9BHR9 CT8K8H'IHKH C paan aq

H b!MR oTpa>KaiOWHMB noaepxaOCTRMH, Ka'I9CTBO oTpa>KaTeng o npeaenMOCb no aMnnaTya aM 

H M UynbCOB OT y -nyqefi T8K lKB, lt8K npH Cp8BH9HHH CBQTOBblX BblXOilOB CUHIITBnnRTOpOB, 

Ylccneaoaanacb nurMe!ITbi: Ti 02 , MgO u A12 03 • B KaqecTae. CBR3yiOUlBX MaTepua

noe H paCTBOpHTeneli npBMBRMHCb 6eCUBBTHb!li U8UOH-n8K B 8UeTOHe {npurOTOBnRnCR p8CTBQ

peHI!BM 10 B,'l, KOnnOKCHnHHS B 500 B,'l, 8MHn8U9T8T8), MBTHnon - UOnHSMHU Hbl ll Knell B 

rreperH8HHOM 3THnoaoM cnHpTe, >KHnKoe cTeKno, )f{enaTHHa H ·r.n. KpoMe Toro, acnhiThraa

nucb OTpa>KaiOwue ceolicTBa Te<jlnoua a pRAa 6enbiX 9Manell. B Ta6nuue 2 npaeeaeRbt oTao

CHTenbHbte 3H8'19HHR 8MnnHTYU npa HCnOnb30B8BBH paanH'IHblX OTp8lK8Tenell ( B 0Ub!T8X 

ucnonbaoeancR cuuuTunnRTop, conep>Kamull 50% MeTun6opaTa, 50% Tonyona, 4 r / n PPO 

0,5 r l n POPOP ). Cnoll Ti 0 2 aa MeTanonnonuaMHilHOM Knee o6nanaeT pHilOM npeuMy-

IUBCTB: BbiCOK8H OTp8lK8101U8H CUOCOfiHOCTb, npO'IHOCTb UOKpblTHH, npOCT8H TeXHOnOrHH 8889-

CeHHH, llnH H8H9C9HHR HCnOnb30B8UCR cneayiOIUllll COCTaB: 100 CM
3 

CUHpTa, 10 r M9THUOU

UOUH81v!HilHOrO KneH, Ha aayTpeHHIOIO noeepxuoCTb CTSKSH'IHKS una 6onbllloro KOHTelluepa 

H8HOCHUHCb nynbB9pH38TOpOM 5 CUOeB !tp8CKH, llnH OTBep>KileHHH CMQCH K8>Kilblli Cnoli Kp8C

KH uarpeaanCH B Teqe uue 15 MHHYT npa 60°-70°C, a aaTeM ace uauec eHHhie apyr ua n pyra 

cnou aononHHTenbHO uarpeaanucb npu 100°C B Te'leuue 1-1,5 qacoa, llnH n y qwero c Kp e nne

HHH oTpa>KaiOmero cnoH c noeepxuoCTbiO KOHTeliuepa nocneaaRR aon>Kua 6htTb npeaeapuTenb

uo aaqameua wKypKoli H TIUaTenbHO npoMhtTa aueTOHOM, 

B 38Knl0'19HHe 8BT0pbt BbiHOCHT 6naroaapHOCTb n.A. <I>HnHMOHbi'IBBOII 38 UOMOUlb B npu-

rOTOBneHHH CUHHTHnnHTOpOB, 
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Ts6naus 

Cpsaaeaae CllHHTHIJIISITOpOB npH pS311H'IHbiX ycnOBHSIX SJCCnepHM9HTS 

C uusTsnn!ITop 0rHOCHT9.11bHS!I SMniiHTyllS HMnyllbCS CyMMSp-

K oHTellltep 
fl!OMH H, llOOo!!BitH 

Hb!A 
Couep>KaHBe p 8CTBO[!HT911b Sea 34xJ>exT C upo- 3<jlcpeKT 

S4xJ>eKT 
60pa npo6yllb- BBell. 6yllbltll- npo6ynh-

ltHBSH. ssqrran. B8HH9 M ]{HB8H. 

KesptleBbtl! 
Tony on 

0,80 
100% 4 rln 0,5r/n 

xosTe naep 

0 Tps >K aTenb - MeTsn6opsT Tony on 
0,54 0,66 

MgO nopo- 50% 50% 4 rln 0,5 rln 
UI OK 

MeTHn6opsT Tony on -1~4Je- 0,57 0,69 
50% 50% 4 r n 0 ,6rln 

0 MeTunoopaT Tony on 
0 ,59 0,72 

50% 50% 8 r/n 

MeTHn6opsT Tony on Haqrra- 0,615 20% 0,78 20% 44% 
47% 31 % IIUH 22% 4 rln 0 ,5r/n 

CocTsBHOA ,\\eTunoopaT T ony on 
0,46 0,56 

KOHTe llHep 50% 50% 4 rln 0,5 rln 

0Tpll>t< 8T911b-
MeTHn6opaT Tony on Haqrrs-

Ti0 2 IIOKpbl- 0,57 24% 0,68 22% 48% 
47% 31 % IIHH 22% 4 rln 0 ,5 rln 

TK O Ha M9T.-

nonH8MHJlH. 

Kneo 

Ta6naus 2 

PeuenThl JlH<jl<jlyaso-oTpaJKs!O!IlHX nOitpbiTRII 

N. narMeHT MspKs Kon-ao Ca!!3Y!OIIlee Kon-eo PscTaopaTenb Kon-ao CuocoiS 0r&OCBT, 
RAR&C8IIJI!I 4M1IIIBTYlUI 

( cpellB.) 

I. T;o 2 (aH8TS3) Tl MeTHnon-nonHSMHll- 3THn.CnHpT 10 nynbaepaa. 1,00 
Hbtl! xneil 

2. Ti02 (sHaTaa) Tl Uanos-nsK 1 AueToa 10 
, 

1,00 

3 . MgO 'IllS . AueToB 8 
, 

1,00 

4. MgO 'ILlS - - AueToH 4 KacTO'IIta 0,93 

5. At2o 3 'IllS - - AueTOH 4 
, 

0,87 

B. Te<jlnoa 0,85 
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Pac. I. AMnnHTyllHOe llH#epeanaallh!loe p a cnpeaeneiiBe HMnym.co 11 

a 

OT CllHIITH1111HT~a, 

11 c T O'IHHK Cs 1 • no OCH a 6cn acc 

H m - MBKCHMB11hH4 SI 4M!lllHTy/l8, 

a s 

N1 ltBHBJia 4H4 11H38 T Opa, 

5 

P ac . 2. KoaTeAaepbr. 

a) nnll Cp8BH9HIIII CllHHTH1111HTOpOB 

I) I<BBpli8BbiA I<Ol!TeAHep, 2) MgO , IIOpOIUOK , 3) KOHT&li!jep 
H3 a nJOMHHHR. 

CocTasaoa xoaTellaep. 

6) nn .. Cp4 BH9Hllll OTpB li<BIODlHX noi<pb!TIIli. I) CTBKBH c 0 T p a 

)({8 10Dll!M UOI<p b!Til&M , lll0p81lb; 2) KOHTel!aep , Hep)({BBe iOlllB!I 

CTBnb; 3) npOJtnB UKB 113 pe3l!Hbl; 4) npoxnani<a H3 Tetjlnoaa ; 

5 ) xsa puesoe cTexno. 
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Pac. 3. 3asHCHMOCTb a Mnn aTynbr HMDyl!hca cnnaTannsTopa OT con ep)({aHHfl 

B HeM M &TH1160p8Ta. 

nol5asxa: PPO 4 rln, POPOP 0 ,5 rln • 

A 

' • u 
4• 
41 

A 

I 

II 

, • s 

I 

1 c~} PPO 

' 
41 
~ v-----c, 

41 
441 
46 

Pac. 4 . 

Cl Cl ~ 4• 4J 41 c(I/A)POPOP 

3asHCHM OCTb B M UIIIITYAbl HMIIYllbCB CUHHTilllll qTopa , 

coa ep)({awero 50% M eTnn6opaTa 11 50% T01l) 01la, oT 

I<OHUeHTpBUI!ti ll !OMllHeCUllpy!OlllllX ll06BB OK . 

a)PPO, 
6) PO POP ( PP04 r l n). 


