
IIPOTOKOJI BI{IIPOEyBAHb 3PA3KA <CnyrreHa neprirona
*ryApa> CIIII 200 BAUWER (Qpaxuin Ao 0,04 MM),

ACTy B 8.2.7 - | 57 :20 I 1, ua4auoro Yxpnepruirynir.

1. BusHaqeHnr rrrrrovroi uoeepxui
MeroA Br43HarreHH.f, - rernoBa Aecop6qix aprony (|OCT 23401- 90).
3pa:ox rpocyuysas 110 oC, 1 ro.q.

},{b Hanaxra,
Mf

fluronaa
rroBepxHfl

2tM/r

Cepe4ne 3Har{eHHq

nurouoi uonepxHi
2rM/r

Cuyuenr,rfi uepnir r02.4 3,0 219

116,4 2,8

flurovry roBepxHro spa:rie nnuipronaru xpoMarorpa$ivHau MeroAoM
Hl43bKoreMneparypnoi a4cop6qii aproHy npr4 -196 oC (vrero4 EET s oauifi rovqi).
Cyrr MeroAy ror.flrae B roMy, uro Aocni4Hi apasxu auatizyrorbcfl e i4euruuuzx
yMoBax si craH.qaprHr4M 3p€r3KoM e ei.{ol,rorc Ta cra6inbHo}o [porflroM TprrBanoro
qacy rrr4roMoro noBepxHero. y rlboMy Br{rraAKy B sKocri craHAapry
Br{Kopr4croByBaBcs KpeMHe3ena (cznoxpou C-80) s ur.rrouorc noBepxHero Scnr.. :
80 *'lr. 3HaqeHnq nurouoi nonepxni 4ocni4uoro 3pa3Ka o6.{racr}oBarrh 3a

Sopuynoro:
S.,rr: (Scrrr.Fc.mc) I (F.m),
A€ Sr^ i Scrr, - IIt4ToMa rroBepxHq 3pa3Ka ra craHAapry ni4uoni4uo, u2/r; F

i Fc - urorqa uixy 4ecop6qii aproHy 4ocnigNyBaHoro 3pa3Ka ra craHAapry
siAuosiAHo (xpouarorpa$iuni aani); m i mc Maca 3pa3Ka ra craHAapry
siAnoeiAHo, r. .{ouycrr,rMa uoxu6xa nuuipronasut 20Yo. fa:ona cyirairu vricT zna 5

o6.oh Ar (ra: a4cop6ar) ra 95 o6. oh He (ra: nocifi).

2. PenrrenoQasoni loc.niaxeHHq
Peurreso$a:oni AocriAxennq 3pa3Ka MeroAoM noporuxoaoi

4nQparcrovrerpii BlrKoHyBanr,r Ha aBToMarr{rrHoMy peurreuircbKoMy
4raQpaxrouerpi APOH-3M (Eypenicuzr, Pocir) B u.rupovrinrosaHHi uiAnoro
aHoAa Cu Ko (tr:0.15418 nm) s Hireresuvr SinrrpoM B inrepnari 20 si[,5o Ao
70".
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PeurrenorpaMa crlyqeHoro uep"rriry
Ilpe4craureHa peHrreHorpaMa rroKa3ye rr4rroBy Kaprr.rHy An.f, aMopQHoi a6o

crc"rronoAi6soi perIoBI4HLI. Ha sinuiny ni4 r<pucraliuHr4x Marepianin, qxi Naarom
virxi, rocrpi niru, q, peHrreHorpaMa AeMoHcrpye nr4ue oAr,rH ruzpoxzfi "rop6"
a6o gr@y3He rzuro 3 MaKcuMyMoM rryu 23 tpa1yca.

Uefi ruuporafi nir cri4vurr rpo nigcyrnicrr AaJreKofor-{er4 rxupoKr,lr lIlK cBlALrurb rrpo BtAcyrHtcrb AaJreKofo IIopflAKy B

crpyKrypi uarepiany. V auopSnifi crpyKrypi uepniry, Ir1o e aJrroMoculixarnurra
cKJIoM, aroMl{ alronainiro safiqacriure 3HaxoAqrbc, B TerpaeApuqnifi
KoopArlHauii (AlOa). To6ro, Ko)KeH aroM anrorvrinirc oro.reuufi rrorzpMa aroMaMa
KHcHro, yrBoprorcqu rerpaeAp, uogi6uufi Ao rerpaeApa sio+. Terpae4pu xpeuuiro
i alrouiniro n uepniri po3rauoBani xaorzuno, 6ea peryn{pHoi, nonropronanoi
xpracraniunoi lparrrz.

Taxau qr{HoM, peHTreHorpaMa ni4rnepAXy€, tuo cny.reuufi nepnir e

avrop$uorc perroBuHoro, ro6ro rrpHpoAHHM ByJrKaniqHnu cKJroM.

3. Aoc"rria?KeHHfl repruiuuux BJracrr{socrefi
.{ocni4xennr reprui.rHux BJlacrlrBocrefi rrpoBoAr4Jrlrcb B craru-rHifi

arnaoc0epi uonirpx 3a AonoMororo Aepr4Barorpa0a Q-1500D (Yropuruna) 3

KoMr'rorepHoro peecrpaqiero AaHLrx. flapalaerpu peecrparlii repMorpaMrz:
HaBaxKa 347 ,2 vrr; uarpiBaHH, ni4 xivrHarHoi 4o 1000 oC, ulru4xicrr uarpinaHru
10 oClxn; vyuunicrs-20 irar; Tf - 500, ATf - 500 ra lTA -250.
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Teuneparypa, "C

2,0

Buxo4-a.rz 3 npeAcrasreHoi .qepr4BarorpaMr4 (IT|/ATA/T|), MoxHa
orrvcarr4 repru ivny uone4inxy cnyqeH oro repniry.

Onuc rpaQircy:
Bicr X (ropuroHTarrbHa): Teuneparypa, oC. liauason eiA rrpu6r.uzruo 40

oC Ao 1000'C.
Jlisa sicr Y (nepruna.nrua): ATf, ATA, nign. o4. (ni4HocHi oAuHzqi).q.a

eicr uorca3ye :uiura B Kpr4Blrx ATA (auQepenqifino-reprvri'+Mia auani:) ra [Tf
(gu$ epe Hqi fi no-repuo rpan inaerpr.runu fi anan i:).

Ilpana sicr Y (eeprurca"rrnua): Brpara v.acv, %. I{x nicr siAnosiAae
xprznift Tf (reprraorpaniuerpir).

Ana"rris Kpr{Brrx:
Kpuna TI (cuur .niuir): I"{r Kpr4Ba rroKa3ye suiHy Macr4 3pa3Ka B

3anexHocri eia reMrreparypz.
floqarrcosufi erau (ao 250 oC): Cuocrepiraerbcf, 3Har{He 3HI,IxeHHfl Macrr.

I-{e uoa'a3aHo 3 BrzAaneHHflM a4cop6onauoi no4ra ) flKa 3HaxoArrrbcfl Ha uonepxni
rracrr{HoK nepniry. Brpara MacH Ha rlboMy erani e Aoct4Tb rxBlzAKoto.

Cepeguifi erarr (250 oC - 370 oC): Brpara Macv cuoeimnloerbc.s, €Lre

rrpoAoBxyerbcf,. I-{r AirqHxa Moxe 6yru uon'q3aua 3 BuAuLJIeHHqM xirrai.IHo
gn'qgaHoi BoAlr.

BucoxoreMrreparypHufi erar (nurqe 370 oC): Kpana crae 6inrru
rroJrororo, Ho csiAqum npo Ayxe He3rrarrHy rroAanbrxy BTpary Macv. 3aramna
Brpara v.acv ua xiueqr eKcrepnMeHry (ao t000'C) craHoBlIrt 0,9Yo. L{a nrpara
Macv e xapartepHoro 1.nfl cryqeHoro uepniry, ocrimru BoHa uon'-f,3aua 3

4eri4paraqiero fioro crpyKrypu.
Kpuna ATA (uepnona .rrirrin): I-{x rpzna Sixcye reurosi e$errz, Iqo

ni46ynarorbc{ B 3pa3Ky.
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Bigcyruicrr rrcrcpaBo Brrpalr(eHHx nircie y BcboMy iurepaani
TeMreparyp: Kpaea ITA uafixe rrJrocKa, ulo cnilqurb npo ni4cyrHicrb 3HaqHr4x

repuivunx'frepernopeHb (nanpur<raA, Kpucrani:aqii a6o Sa:oBHx rrepexoain) y
rlboMy Aiaua:oHi reuneparyp, xpiu npoqecin 4erigparaqii. I-Ie ovixyaano Anq
cnyr{eHoro nepniry, ocxirt xu ocHoeui rpoqeca fioro reprtaiuuoi o6po6xra
(cuixanHx) nia6ynarorbcfl 3a MexaMr4 AaHoro reMrreparypHoro 4ianasoHy.

Kpura ATf (vopua .niuia): I-{x xpnea e uoxiAuolo Bi.q xpranoi Tf i noxa:ye
urnugxicrr sNaiHH MacH. q

llirc ATf (ueraruaunfi, 6ru:urco 200 oC): Uefi uix eiAuosiAae
MaxcuManrnifi rueuAxocri BTparH Macr4, nxa ni46yBaerbcrr Ha noqarKoBoMy erani
r{epe3 BHAaJTeHHx a4cop6onauoi BoA}r. Llurvr 6ins:rl.wit s,axun xpanoi Tf, ruu Br,rqe
(sa a6conrcrHoro Berurrr.rHoro) nir< ATf.

" BucHoBoK:

,{epunarorpaMa .qeMoHcrpye, uo ocuosHi npoqecla, ari nia6yBa]orbc, B

cryr{eHoMy uepniri npa uarpinaHHi 4o 1000 oC, e rpoqecaMr4 AeriApararlii.
Hafi6inuua Brpara Macr4 ai46yaaerbcfl npri Hr43bKHX reMrreparypax (ao 250 "C),
ulo siAuoniAae BLrAaneHHro rpi:nuuo a4cop6osaHoi BoAH. Iari fiAe nocryroBa
BTpara Maclr 3a paxyHoK Br4AaJreHHs xirvri.ruo 3s's3auoi solu, f,Ka He saxiu.{yerbc,
ao 1000 oC. 3aranbHa Brpara Macil He repeBuuly€ 0,904. Kpuna ATA rroKa3ye

Jrr,Iue geguaqui en4oreprvri.rrri eQexru, noe'ssaHi 3 LIIIMH [poqecaMl4, u{o
uigrnep4xye cra6irruicrr crpyr(rypu nepniry B 4ocni4z<yBaHoMy
reMreparypHoMy AianasoHi.

4. [uQpavepBoHa crer$pocKoniq
In$pauepnosufi cner(rp zanwca:nwit 3a AorroMorolo iHSpauepBolloro

cuexrpo$oroMerpa 3 reperBopeHHrM @yp'e (FTfR) IRTracer-100 (Shimadzu), e

lianasoui 4000-400 cu-' : poeginbHoro :Aaruic'rro 4 cM-l, 3 tlpucraBKoro

4uQysHoro ni46urr.q DRS-80004. CnissilHoueHHr llepnir/KBr : 5/ 1 00.
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3 upe4craBireHoro iH$pauepBoHoro (ItI) cnerrpy, Mox(Ha crBepAlryBarv,
ulo 3pa3oK crryqeHoro nepniry Mae aJrroMocariraruy crpyloypy, u-Io vicrurr He

3Har{Hy ximxicrr :e'sgaHoi BoAI{.
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Ananig KJrrorroBrrx nircis na cnextpi
. Berr.rKa, rxrrpoKa cMyrn u AianasoHi 3700-3000 cu-r: (a cnayra e Ayx(e
xapaKTepuffi Ans nepniry i rxa:ye Ha HarBHicrl sa,.reHTHrrx KoJrrrBaHu O-H
ss'qsKis. I-{e r'roxyru 6yru flK sirr,rri MoJrer(yJru BoAH, rar< i rigporcclr.nuui
rpyru (Si-OH, AI-OH), ulo BxoArrb Ao cKnaAy rrainepany. Carr,re rI, BoAa rpu
Harpinauui po:uruprce nepnir, po6uvu fioro JrerKI4M i nopucruu.
. flir Ha 1624 cM-r: Bilnosiaae 3a ae{ropuauifiui r(oJrr.rBaHHfl H-O-H
MoneKyn BoAr4, ni4reep.axyrcqn if npucyruicru y 3pa3Ky. L{efi ,nix qacro

3'suxerscfl pa3oM ia urapoxolo cMyr'oro O-H, u1o ni4xpecJrroe BoAHy rrpupoAy
rraiuepany.
. IureHcrrBHa rrrupoKa cMyra e o6flacri 1200-900 cna-r (naaxcunryu -1053
cu-l): Uefi nix e rorroBHr4M An, i4enru$iraqii nepniry. Bin eiAuositae 3a

acuuerplruHi eareHrui r(oJruBaHHrr gs'flsKie Si-O-Si ra Si-O-Al, uo
yrBoprorcrr airaopQsafi crronoli6nrafi KapKac rrainepany. [IrapraHa cMyru BKa3ye

na amopQHnfi (Hercpucra.rriuuufi) crarr peqoBl4Hu.
. flir sa 788 cM-l: I-{efr nir< noe's3aHr4fi is cuN.rerprrqHuMrr BafleHTHrrMIr
KoJrrBaHHflMrr sstflsxin Si-O-Si i era^:ye Ha ocHoBHy curixarny crpyKrypy
nepniry.
. flirc sa 571 cm-r: L{r crrayra nilnosilae qe{ropnrauifrnunr KoJIHBaHHflM
gstfl:rcie Si-O y xpeuHifiKucuesux rerpaeApax, uo e 6y4inenrHr,rMr4 6rorauu
crpyKrypH.

5. {oc.rriaxeHHrr cop6uii uat}rn neprirom
MeroAuna. A4cop6enr (nepnir) Macoro 2t0,1 rpaMa (m) nouiularu B

o4uopasonnft nponireuoeufi craKaHqHK z 25 MJr a4cop6ara (Ha$ra),
ueperraiuryBalru cKJr.rrHoro ilarrzr{Koro 1 xsrarrauy. Ilorirnr xirrxicno nepeHoculru Ha

nifixy a $insrpou (4iarraerp 180 MM, qepBoHa crpiuxa, rIBLI.qKoro SinrrpynaHHr) i
BLrrpHMyBanr{ AoKrz pigr,rHa rrepecraBana Karrarn Ta 3Ba)KyBanH Qinrrp (mr).
flouepe4nro 3MotryBanu'inurrafr Qinrrp
PospaxynKu Berrrd no Qopuyni:

A: (*, - It11 - m) : m,

a4cop6arola i :naxyBatv (m,).

Alcop6ar Cop6qifina eusicrs
r/r

Ha0ra )1,tJ

3ani4ynau na6oparopii o xcra4 H H x H aH o xoNauosuri e

Incurryry xinaii noeepxni ir,a. O.O. tlyfixa HAH Yxpaina
KaHArrAar xirrriqHux HayI( M.B. Eopnceuxo

4 eepecux 2025 poKy

flilnuc M.B. Eoprzceuxo :acsiA
B.{eHprfi ceKperap IXII ir,a. O.O.
KaHAr4Aar Qi:uxo- rrr areMarHqH O.O. fanpralrox


