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3aKpiruienii chepi aKpenuranii BUIIPOOYBaHHs npoginis HOHiBiHiHXHOEHﬂHHX
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3aMoBHHK BHIIpOOYBaHb

TOB «OITEHTEK+, 46400,—YKpa'|‘Ha, Teproninbcrka
001, M. TepHomnise. ByJ1. [Ipomuciiosa, Oy 30
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BHKOHYBaJIHCh

Ha | JIuct-3assea TOB «OIIEHTEK+» No

0/
Bix 09.05.2025 p.

Bupo6unk MPOJIYKILi]

TOB «OITEHTEK +». 46400, Ykpaina, Tepromninbcpka
0671, M. TepHomis, ByJ1. [Ipomucnosa, Oyn. 30
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«YKprpomcepty aKpenrToBaHa Hauionansauy
‘ Ha BHNPOOYBaHHs Binnosigmo no JICTY EN
ISOMEC 17025, atecrar aKkpenuTamii
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AKTH BL10OOpY 3pa3kiB ‘ 3pa3ku HalaHO 3aMOBHUKOM
AKTH inenTriKalil 3pa3kiB 3pa3ku HaJlaHO 3aMOBHUKOM
i
Jlata oeprKaHHst 3pa3KiB Ta iX 16.05.2025 p.
peecTpalliiiHi HoMepH per. Ne VTIC 17/1-8 — podii mosiBiHLIXI0pH/IHI

KibKiCTh Ta 3aBOJICEKI HOMEPH 3pa3KiB | Uist BUIIpoOyBaHb Halano [IBX cTpykka 3araibHO0
. Baroto 1.3 Kr.
3aBOJICBKHIT HOMEpP BIACYTHIN

Eﬁnpo6y3ar1m MpoBoKKCh ¥ Tiepion | Bix 16.05.2025 p 10 16.06.2025 p.

Micite npoBe/icHHsS BUNPOOYBaHb BJITIIT «YkpupomcepT», M. JIHIMpoO,
ByJ1. Akanemika benemo6eskoro, 70

| YMOBH 11pOBE/ICHHST BUIIPOOYBAHb Temnepartypa HABKOJIMLIHBOTO
cepe/10BHIIA 20 -22 °C
ATMOChEpHHUH THCK 99.7-101.1 klla
BiaHOoCHa BOJIOTICTD 56 -57 %

BunpoOysanus 3paskis mposomumnck | JICTY 8829:2019 «IToxeKOBHOYXOHEOE3IEUHICTh
Ha BIAMOBIIHICTE BUMOTI'aM pedoBHH i MaTepiaiiB. HoMeHKIaTypa NOKa3HHUKIB i
MeTO/ ¥ IXHBOTO BU3HaueHHs. Knacudikamis» m. 6.16

[Ipouesypa BunpoOysanb BetaHoseHa | JICTY 8829:2019 «IToxexoBHOYXOHEOE3MEUHICTh
3riTHO peuoBHH i Marepiani. HOMeHKIaTypa NOKA3HHUKIB |
MeTOM TXHBOro BU3HaueHHs. Kiacudikanis» n. 7.21

OO0 eKT BUIIPOOYBaHb

3pasku JUlsl BUIIPOOYBaHb HBX‘C_prmgggl;aﬁ‘fsgﬁio Baroo 1.3 kr
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1. TOKCHYHOCTI NPOAYKTIB 3ropsiHHsA 00’ €KTY BUNPOOYBAHD
YMOBH.KOHIHIIIOBAHHS 3PA3KiB:

- IPOTSITOM Hacy
- Temrieparypa rnoBiTps
- BIIHOCHA BOJIOTICTB TOBITPS

48 ro1;
20+2 °C;
57 %

1.1 3aco6n BUMipIOBAILHOT TEXHIKH Ta BHNPOOYBAJILHOTO 00J1a/IHAHHS

®7.8-23.17

Tabanus |
Hassa BO. tun Ha3ssa BurpoOyBanb Ta
BupoOHuk
(Mapka), (ab0) XapaKkTepHuCTHK .. . . JlaTa
3aBOJIChKHI Ta | (MapaMeTpiB) MPOyKIii, (.Kp ARy e, TR HACTYTTHOT
IHBCHTApHUH martepiaiy. mo A e aTecrarii
y cTBO. (hipma)
HOMEpH BHU3HAYAKOTHCS
1 2 3 -4 6
VeTaHoBKa JUIsl | BH3HAYEHHSI TOKCHYHOCTI Vkpaina  |micTkicTb kamepw - 3-107 | 02.2026
BH3HAUCHHS TPOJIYKTIB TOPIHHS 4 s
MOKa3HHUKa 1oJIiMEpHHUX MaTepiasis matepiail KaMepH -
TOKCHYHOCTI Hep)KaBiloya CTallb;
PO, IYKTIB Jiana3oH BUMIpY OKCHILY
rOpiHHS BYTJICLIIO —
MOJTIMEPHUX 0+1 %
marepiaiis
3aB. Ne 001/2
ihe N 1010 | :
[ITaHreHIMPKYTh | BU3HAYEHHS pO3MipiB Vkpaita  |Jliana3oH BUMIpIOBaHHS 09.2025
-1 3pa3KiB ML 4ac “JI3” Bix 0 10 150 mm
3ap. No T753873  |npose/icHHs BUIIPOOYBaHb Lina mos. 0,05 mm
B, No.2/113
CexkyH10MIp Bu3HayeHHS vacy npu M. 3nartoyc  |Jliana3oH BUMIpIOBaHb: 11.2025
3aB. Ne 3573 MpOBEJICHHI BUIIPOOYBaHb | Pocis 811 0 710 60 ¢;
inB. Ne 2/59 ‘ ‘ Bi,1 60 /10 3000 c.
i Kotac To9HOCTI —3.
Jliniiika BusnadeHHst TiHIHHUX Vkpaina  |/liana3on BUMiptOBaHHs! 07.2025
BHMIpIOBA/IbHA  |PO3MIpiB 3pa3KiB MpH BiL 010 1 M
3aB. No BUTIPOOYBAHHAX
inB. Ne ‘
Tirpomerp BuMiproBaHHS BITHOCHOT BAT Jliana3oH BUMIpIOBAHHS 07.2025
TICMXPOMCTPHYHH |BOJIOTH Ta TeMIIEpaTypH “Crutonpuian” [TeMIepaTrypy LCBin 15
‘;ﬁ tiny BIT -2 MOBITpSI ML Hac 1o 40
3as. No /1404 IpOBEICHHS BUIIPOOYBaHb [ina noxinku — 0,2°C
inB. Ne 4/01 ABCoOTHA TTOXHOKaE 3
ypaxyBaHHSM TOIPaBOK
I R ne 6ipre £0,2°C
Baru BusHaueHHs Barn midac | Pocis- | JlianaszoH BUMipioBab 10.2025
qadoparopi [ |[MpoBeIcHHs BUTPOGYBAHE 7 K¢, Bl 0 o 200r.
Kacy 6 A Hina nox. 0.2
3aB.NoJ[189 ——_9Toxubka = 0,1mMr
imBNe2/57 | B Kn.2
[asoanatizatop |BH3HAUECHHS BMICTY HII®-META |/ 1. ByriesozeHs: 12.2023
KOHIICHTpaniT OKCHJIY BYTJIEIIO Ta N /|- niama3oH BUMIpIOBaHb!
OKMCY BYIJIEIIO  |BYTJIEBOIHIB, 0-2000 mus™
Ta BYTJICBOJIHIB - 1ina roainku: 1 mn’
[Tpotoxox Ne VIIC 17/371-8-25 Apky1 3 ApKyIiB 6
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ABTOTECT 02- - abcosmoTHa moxuoka:

0311 10MaH™

3aB. No 13889, | 2. Oxcut ByrJIeo:

irB. No 2/07 -jiarma3oH BUMIPIOBAHb:
0-5%

- wina nojuiku: 0,01%
- abCoIOTHA TOXUOKA:!

N + 0,03%
‘dotomerp poTo- | BumiptoBaHHS BMICTY Pocis Crniextpanbhuii gianason | 11.2025
CJACKTPUUHUHI IIKIUTWBUX PEUOBHH 111 Bijx 315 10 900 HM
K®K-3 qac MpoBE/ICHHS CriekTpalibHUH iHTEpBAI
3aB. Ne 9007484  |BuripoOyBaHb HE MEHIIE 7 HM
inB. Ne 4/91 Meska BUMIpIOBaHHS:
KOe(]IMieHT MPOIyCKAHHS
Bi1 0.1 10 100 %!
ONTHYHA [TbHICTD Bi1 0
10 3
Criektpodoro- | BumiptoBaHHs BMICTY Pocist Criektpanbhuii mianason | 08.2025
vetp CD-46 IIKI/UTHBHX PEUOBHH T11/1 315-380 um
3aB. No 1987 qac MpoBE/ICHHS [Toxunbka + 1.0%
iHB. No O/H BHUITPOOYBAHb
Amnapart Juis Bu3HaueHHsT OKCUIY Vkpaina  |[Toxubka = 1.0% 10.2025
BH3HAYCHHS BYTJIMIIIO Y KPOBI MiJI Hac
OKCH/IY BYTIIMILIO | [IPOBEJICHHS BUIIPOOYBaHb "
'V KpoBi ‘ ’
3aB. No 6/H
inB. Ne 6/H
XpomoTorpad BumiptoBaHHs BMICTY Pocist JliamazoH BUMiploBaHb 12.2025
vostenti 3700 IKIUTMBHX PEUOBHH TT1/1 3-10™"? r/c no renTany
3aB. Ne 438. 9ac¢ MpOBEICHHS
iHB. No2/58 BUITPOOYBaHb
["azoaHasizatop BumiptoBaHHs Himeuunna |Jliana3oH BUMIPIOBaHb 02.2026
DELTA 2000 CD KOHLIEHTpallii ra3iB-Hijdac, . 0-21% O,. 0-8000 mr/1
13aB. No 294214, npoBeieHHs BUTIPOOYBaHb |« CO. 0-2000 mr/n NO, 0-
inB. Ne 8/09 \ £ \ 650 °C, -20-+20 klla

1.2 Meroanka Bnnpoﬁyn@:ar‘ﬂnﬁf, :

Jlist BUNIpoOYBaHHS 3acr0c83;1ﬁ0 M\?T'é;"ﬁHUpQGyBaHB srigao JICTY 8829:2019.

Marepiaiu BUIPOOOBYIOTE B OAHOMY 13 IBOX PEKHUMIB - TEPMOOKICITITETLHOTO PO3K/IAIaHHS
ab0 10JIYM'SIHOTO TOpIHHS, a caMe B PEKIMI, 0 CHpUsE BUALICHHIO GLTbIIE TOKCHYHHX CyMImICH
JeTYHUX PEUOBHH. PEXHM TOIyM'SHOTO TOPIHHS 336€3ﬂqu’€TBC${ Npy TEMIIEPATypi BHIIPOOYBAHHS
750°C (Wi/IBHICTD MANAI0YOT0 TEMIOBOrO MOTOKY 65 KBT-M ™). Kpurepiem BUOOPY peKHUMY OCHOBHHX
BUIIPOOYBAHb CIIY’KNTh HAHOLIBLIC YMCITO JICTATBHAX iCXOJIiB Y MOPiBHIOBAHHWX TpyTax MiaT0CTiIIHIX
tBaprH. [Ipn npoBeeHHI OCHOBHUX BUIPOOYBaHb y BCTAHOBJICHOMY PEXKHMi 3HAXOJIATh PSII 3HAYCHD
SaIeKHOCTI TOKCHUHOT i1 MPOIYKTIB TOPIHHS Bl BEJIMYHHM BIXHOCHHM MacH 3paska 10 00’emy
yeTaHoBKH. J1UIsl OJlep/KaHHs TOKCHYHUX €(EKTIB HIDKYE H BHILE piHst 50 % NeTATBHOCTI 3MIHIOIOTh

00" €M CKCTTO3MIIHOT KaMepH [Ty MOCTIHHAX po3Mipax 3paskis MaTepiais.

3anas TBAPHH MPOBOJIATH CTATHIHUM CIIOCOOOM. Y KOKHOMY ONWUTI BUKOPHCTOBYIOTh HE MEHII
8 Giamx MuuIel mMacoo (20+2) r. TpusatticTs ekcriosulii ctaHoBuTh 30 XB. Temneparypa HOBITPs B
repe;ikaMepi 3a 4ac eKCTO3MIlil He MOBHHHA TICPEBHIILYBaTH 30°C, a KOHILEHTpallis KACHIO MOBHHHA

OyTr menm 16% 00.

[Tporokoxa Ne YTIC 17/371-8-25 Apky 4 ApKy1iB 6
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[lepebGadatoTh HACTYIHHUA MOPSUIOK TPOBEICHHS BunpoOyBaHHs. HaruitaioTe MOBITpsS B
Ha/1yBHY NIPOKJIAJIKY JIO THCKY 0.6 MITa. repeBipsioTh 3a3eMICHHS yCTAHOBKH, CTIPABHICTh NPUIIALIB |
BCTATKYBaHHs. ePeKTHBHICT BeHTHIALIT. Jl01at0Th BOY JUI OXOJIO/DKCHHS BUIIPOMIHIOBAYA, MiCJIs
HOTO BKJIIOMAIOTH HOTO HA BIAMOBLAHY HANpyry. 3acyBKH TNEPeXiIHMX pYKaBiB, KianaH MpO1yBKH,
JBEPILSITA KAMEPH 3TOPSHHS 11epeOyBatOTh Y MOJIOKECHHI «3aKPHTI».

3BaskeHuil 3pazoK Marepiary MoMilaloTh, a PH HEOOXIIHOCTI 3aKPINIOTh Y BKJTQJIMIII, 1110
Mae KiMHaTHY Temrepatypy. KuiTky i3 TBapHHaMH BCTaHOBIIIOIOTH Y nepejikamepi, 30BHIMIHI
JIBEpIISTA SIKOT 3aKPHBAIOTh.

3 MOMEHTY BIUXOJLY €IeKTPOHArpiBaTbHOTO BHITPOMiHIOBaYa Ha CTAaOLIi30BaHMI PeKIM (uepe3
3 XB Mic/s BKIIOYEHHS) BUIKPHMBAIOTH 3aCYBKH TEPEXiTHMX PYKaBiB I ABEPLSTa KAMEPH 3TOPAHHS.
Bria;min i3 3paskoM 06e3 3aTPUMKH MOMIIIAIOTh Y TpUMad 3paska, Iic/st 4oro JBepusira Kamepu
3rOpSIHHS IIBW/IKO 3aKPHBAIOTH. BiI3HAWaloTh wWac MOYaTKy €KCMO3WIii TBAPHUH Y TOKCHIHOMY
Cepe10BHIIL.

[lo MOCSTHEHHI MakcuMalbHux 3HadeHb konuentpauii CO i CO, B excrosumiiiHiil kamepi
3aCYBKM TEPEeXiIHMX pyKaBiB 3aKpuBaiOTh. 3HIMAIOTH HANpPYTy 3 HarpiBaJbHOTO €JIEMEHTA
BUTIPOMiHIOBaYa, BKII0UAIOTE Ha 2 XB BEHTHIISTOP TIEPEMIIITyBaHHS.

[Ticjs 3aKkiHUeHHs Yacy CKCMO3WIIi TBAapMH BLIKPUBAIOTH KJalaH MNPOIYBKH. 3aCYBKH
NepexiIHMX PYKaBiB | 30BHILIHI JBEPUSATA TICPEIKAMEPH. YCTaHOBKY BEHTH/IIOIOTH He MeHI 10 XxB.
PeccTpytoTh 4nc/10 3arndIMX TBApHH | TBAPHH. 1110 BUAKHIIH.

3ajeKHO BiJL COCTABA Martepiamy NpH aHali3i NpoOjyKTIB TOPiHHS BH3HAYAIOTH KLIBKICHHMI
BUXiJL OKCHY BYTJICILIO. JOKCHIA BYIJICILO. WIaHICTOrO BO/HIO. OKCHIIB a30TY, aJIBJCTIIIB 1 IHIIHX

peuonH. Jlns  OUIHKM BHECKY OKCWy BYIJIEWIO B TOKCHYHMH eheKT BHUMIPIOIOTH 3MiCT
KapOOKcireMor/I00WHa B KPOBI MiZIOCIIIHUX TBApHH.
1.3 PesyabTaT caHiTAPHO-XIMIUMHHX BUIIPOOYBAHD. ’
Ta6:mus 2. Mirpaiis KOMIOHEHTIB IPH MOJIEIOBAHHI YMOB FOpPIHHS npodisiB
MOTIBIHLIXJTOPHIHUX
BuicT B IpojtyKTax ropiHHs, Mr/t Knac
AOCOMOTHHUH Peaysbrar AOCOTOTHUA He6?(§g%“
gy TS N 3a
x T — Pe;ynb raTt JI0BIpHHH - z.(ormp‘mn 15 1.007-76
BUMIpIOBAHHS | IHTEpBal Bt iHTEpBaT
(P=0.95) |s (P=0,95)
450 °C 750°C
A30TY OKCHIH (Y TTEpPEPaxyHKy 5
H.B. H.B H.B H.B 3
Ha okcua azoTy (1V))
Awmiak H.B H.B. H.B H.B. 4
Benson 3.62 0.36 2,49 0,25 2
Bojenb xnopuerni 5.27 0.53 604 e 0,60 2
Byrieith HoTHPHXIOPHCTHH 1.24 0.12 C042 [ 00,04 2
Bo/ieHb 1ianicThit H.B H.B. ﬁfé —HB | - HB 1
Okenn syrieo(IV) 258 26 B sy VHYLD :3'5 _
Oxcnn Byretuo(1D) 69 69 4=\ i2t—F /oA21 4
Crupor 7.51 0.75 3.6 0,36 3
DeHo H.B. H.B. H.B H.B. 2
dopmaib/leria 0.88 0.09 0.69 0.07 2
X10pOeH301 0.73 0.07 0.51 0,05 3
Brpara macu, % 65 75 =
IIporokoa Ne YTIC 17/371-8-25 Apky1 5 ApKy1IiB 6
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1.3.1 BHCHOBOK 32 pe3yJbTaTaMH CAHITAPHO-XIMIYHHX BHIIPOOYBaHb npogiais
NOJBIHLIXJTOPHAHNX

[Tpw ropinHi 00" ekTy BUIPOOYBaHb y MOBITPI eKCTO3MLIIHOT KaMepy OyB BU3HAUEHHWH OKCH/I BYTJICIIO
(I1) i BOJCHb XJOPUCTHH y KOHIEHTpAUfX. [0 MOKYTh BHKJIMKAaTH TOCTPE OTPYEHHS
CKCIICPUMEHTAIBHIX TBAPHH, @ TAaKOK OCH30L. BYIIICUb HOTHPHXIOPHCTHH, OKCHI BYTJICLIO (IV).
ctupost. GopMaibaeria i Xaopoen3ol. 3 BU3HAYCHUX PEYOBHH OGEeH30J1, BOJICHb XJIOPUCTUH, BYTJIELb
HOTHPUXJIOPUCTHIT | (hopMasTbIETl HAEkKATh 10 JPYTOro Kiacy. BCI IHII PEYOBMHM HaJeXkKaTb 0
TPETHOI0 Ta YeTBEPTOTO KJIACIB HEOE3MEKH..

1.4 Pe3y/ibTaTH TOKCHKOJIOTIYHHX BUIIPOOYBaHb

MeToI0 TOKCHKOJIOTIYHHX BHIIPOOYBaHb € BH3HA4eHHs rnokasHuka Tokcuunocti (Her so)
SKMIl XapaKTepU3yeThes K BIIHOUICHHS KiTbKOCTI Marepiany J0 oNMHUII 00'€eMY 3aMKHYTOTO
MPOCTOpPY. MPOJYKTH TOPIHHS SIKOTO BHKJIMKAIOTh 3armbess 50 % TAIOCHIIHUX TBapHH.
Excrosuiist cranosuaa 30+0.5 xB. Y KOXHOMY ICIHTI BHKOPHCTOBYBAIHM OLTMX MHIIEH Baroto
20,0£2.0r.

V KOKHOMY TEMIIEpPaTYPHOMY PEXKHMi 3HAXOINITH Psil 3HAYEHB 3ATEKHOCTI 3arnberti TBapyH B
BIHOIICHHS MACH 3pa3Ky /10 00'€My €KCTO3ULIHHOT KaMepH, sIKHH BUKOPHCTOBYBAIM /LTS pO3paxyHKy
HOKa3HMKa TokeruHocTi Hey so 3a J101omMororo npodiT-aHasisy.

Pesy:ibTaTh TOKCHKOJIOTTYHUX BUITPOOYBaHb HaBeICH] y Tads. 3.

Tabauis 3. Pe3yibraT TOKCHKOIIOTIUHUX BUIIPOOYBaHb.

[[o3HAYCHHS TEMIIEPATYPHOTO PEXUMY BUIIPOOYBAHHSI 450 °C 750°C

Pesybrar BUTIPOOYBaHHS Her so. A 84.5+6.7 79.4+6.4

npod i 1B MOIBIHUIXIOPH/IHHX i 2
0

i HbLL. % 47.82.2 44,6421

1.4.1 BUCHOBOK 32 pe3y/ibTaTaMH BHIPOOYBAHb TOKCHYHOCTI NPOAYKTIB ropiHHs npodisis
NOJIBIHLIXJTOPH/IHHX

Haiimerie 3Hauenns Hejso BUSBUIOCH TpH TemmeparypHomy pexumi 750°C i nopisHioe
79.4+6.4 /', Tomy 3HaueHHs Heiso Npu TemmepaTypHOMY DEkHMMI 750°C BMKOpHCTaHe IJIsl
BCTAHOBJICHHS BETHUMHHA MOKA3HUKA TOKCHUYHOCTI MTPOIYKTiB ropiHHs. 3riHo 3 knacudikauieio 3a 6.16
JICTY 8829:2019 06" exT BHITPOOYBaHb BIIHOCHTHCS J10 KITIacy rfomipHoHeOe3nedHnX (rpymna 12). Piserb
KapOOKCHIEMOITIO0IHY Y KPOBi J1aBOpaTOPHMX TBAPHH CBLTYMTHL TPO TE. WO cMepTeTbHUR edeKT
0GYMOBIICHHIL. TOJOBHUM UHHOM. JTicto okenty Byraewo (1) i BoxHio xiopucToro.

3ATAJIbHUM BUCHOBOK 3A PE3VYJIbTATAMU [MPOBEJAEHUX
BUITPOBYBAHb:
06’k Bunpobysanb - npodini mosisiniaxaIopuaHi 3riano JICTY 8829:2019 3a moxka3HHKOM
TOKCHYHOCTI NPOAYKTIB ropiHHs Mozke OyTH BiiHeceHMii 10 Kiaacy nomipHoHeGe3MeYHNX (rpyna
T2).

Jlosatkosa iHgopmais. Pe3yIbTarTi. HaBeJIEHi B IPOTOKOIL, BITHOCAThCS TITBKH JI0 BATIPOOYBAHOTO

3paska 1poQiiiB MoMBIHIUIXIOPHIHUX

=

BianoBiiajibHHIl BHKOHABEUb

/ ~—— - AJA. Pubakos
nRange, ool 49 "/ npi3BMLC. iHILATH

[1poToko1 cKiaaeHnit y TpbOX npuMipHikax. [Te

aHHs 260 PO3MHOKEHHS LLOrO NPOTOKOIY 0€3 10380y
BHIMPOOYBAILHOT 1a00paTOpiT 3a00POHEHO. =
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