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MpeaucnoBue

1 NOAINOTOBIIEH AxuuoHepHbiM 00wecTBoM «HayuHo-uccnenoBaTenbCkuii LEHTP NO U3YYEHUIO
CBOWCTB NOBEPXHOCTU U BaKyyMa» Ha OCHOBE COOCTBEHHOIO ayTEHTMYHOIO NepeBoAa Ha PYCCKUM A3bIK MeX-
AYHaApOAHOro CTaHAApTa, YKa3aHHOrO B NyHKTe 4

2 BHECEH Texnuueckum komuteToMm no cranaaprtusaumu TK 107 «30HA0BAA U Ny4koBas AWarHOCTU-
ka» denepanbLHOro areHTCTBa Mo TEXHUYECKOMY PETYNIMPOBAHUIO U METPONOTMU

3 YTBEPXAEH U BBEJEH B IEVCTBME lMpukasom denepanbHOr0 areHTCrBa no TEXHUYECKOMY pe-
rynupoBaHuto u MeTponorum ot 1 ceHtsidpsa 2016 r. Ne 1017-ct

4 Hacrosawmii ctaHAapT MAEHTUYEH MexayHapoaHoMy ctaHgapty MCO 16243:2011 «XuMuyeckun
aHanu3 noBepxHOCTU. 3anucb U NpeAcTaBieHNe AaHHbIX B PEHTIEHOBCKOW (POTOINEKTPOHHON CNEKTPOCKO-
nun (1ISO 16243:2011 «Surface chemical analysis — Recording and reporting data in X-ray photoelectron
spectroscopy (XPS)», IDT).

HanmeHoBaHMe HaCTOALLEro craHgapra U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUS YKA3aHHOTO MeXay-
HapoaHoro craHgapta ana npueeaeHus B coorsercraue ¢ FOCT P 1.5 (nyHkT 3.5).

Mpy NPpUMEHEHUN HAaCTOALLEro CTaHAapTa PEKOMEHAYETCH UCNONb30BaTbh BMECTO CChINOYHbIX MEXAYHa-
POAHBIX CTaHZAPTOB COOTBETCTBYIOLUME UM HaLUMOHanNbHbIE cTaHaapTbl Poccuiickon ®eaepaumm, ceeeHus o
KOTOpbIX NPUBEAEHbI B AOMONHUTENBHOM NpunoxeHuu JA

5 BBEAEH BMNEPBbIE

lpasuna npumeHeHUs Hacmoswieeo cmaHd0apma ycmaHoeneHsl 8 cmambe 26 @edeparnbH020 3aKoHa
«0O cmaHdapmu3sauuu e Poccutickoli ®edepauuu». MHopmayus 06 UsMeHeHUsIX K HacmosiuieMy cmaHoap-
my nybnukyemcs 8 exe200HOM (N0 cOCMOosAHUKO Ha 1 sHeapa mekyuwiez0 eoda) uHhOPMAUUOHHOM yKa3a-
mene «HauuoHanbHbie cmaHdapmbl», a oghuyuanbHbIll Mekem U3MeHEHUL U rnonpasoKk — 8 eXeMeCs4HOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHble cmaHO0apmbi». B criydae nepecmompa (3ameHbl) unu om-
MeHbl Hacmosiweeo cmaHdapma coomseemcemeyiouiee ysedomneHue bydem orybnukosaHo 6 bnuxaluwem
8bIMYCKE €XEMECSYHO20 UHGhOPMAaUUOHHO20 yKasamens «HauuoHanbHbie cmaH0apmbi». Coomeemcmeayio-
was uHhopmauus, yeedoMmrieHue U meKkemsl pasmewjaromess makxe 8 uHgopmayuoHHol cucmeme obuie2o
nosib308aHuUs — Ha oghuyuanbHoM calime ¢hedeparibHO20 OpaaHa UcronHuUmernbHol enacmu e cghepe cmak-
Oapmusauyuu e cemu VIHmepHem (Www.gost.ru)

© CranaaptuHdopm, 2016

Hacroawmii cTaHaapT He MOXET GbITb MOMHOCTHIO UMW YAaCTUYHO BOCPOU3BEAEH, TUPAXKUPOBAH U pac-
MPOCTpaHeH B Ka4ecTBe opULManLHOro U3aaHus 6e3 paspelueHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
My perynmpoBaHuio U METPONOTnK
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BBeaeHue

PeHTreHoBCKaa hoToanekTpoHHaa cnektpockonus (PPC3) LWMpPOKO MCNONb3yeTca A5 aHanusa noBepx-
HOCTM MaTepuanoB. SNEMeHTbI, cogepxalumecs B obpasue (3a UCKMYeHnemM BOAOPOAA U renust), UAEHTU-
duUMpYOTCA NyTeM U3MEPEHUI SHEPTUI CBA3M SNEKTPOHOB BHYTPEHHMX 060M04Y€EK, C MCNonbL3oBaHneEM ¢oTo-
3MEKTPOHHbLIX CMEKTPOB, U Aanee — nyTem CPaBHEHUS MOSNyYEHHbIX PE3ynbTaToB ¢ TabNUYHbIMU 3HAYEHUSIMU
YKa3aHHbIX SHEPrUit ANs pasfnuyHbIX anNemMeHToB. MHdopmaumua 0 XMMUYECKOM COCTOSIHUM TakuxX 3NeMeHTOB
MOXET ObITb NOMTy4E€Ha HA OCHOBE CPABHEHUS XUMUYECKUX CABUIOB U/Mnu (hOPMbI MUKA B UBMEPEHHOM SHEP-
reTu4eCcKkoM CnekTpe POTOINEKTPOHOB C AaHHbIMU ANA pedepPEHTHBLIX COCTOSAHUIA.

Hacrosimin ctaHgapT ycTaHaBnmBaeT MUHUMAIbHbIM 06beM MHopmaLum no o6pasuy U yCroBUAM IKC-
nepuMeHTa, KOTOpblE AOMKHbI ObITb BKMIOYEHbI B NPOTOKOM. Pe3ynbrathl aHanu3a A0MmkHbl ObiTh 3anucaHbl
B 0BLLUENPUHATOM (popmaTe, KOTOPbIM AOIMKEH BKMOYaTh B ¢e6a 4OCTATOMHO NOAPOGHYI0 UHAOPMaLUIO, KO-
TOpasi NO3BONUT NOBTOPUTL SKCNEPUMEHT. [aHHbI Marepuan A0mKeH ObITb JOCTYNEH, eCrn 3T0 TpebyeTtcs.

3kcnepvMeHTanbHble YCNoBus U napameTpbl cO0pa AaHHbIX AOMMKHbI ObITb BKMKOYEHbI TaKUM 06pa3omMm,
YTOObI MOXXHO ObINO OLEHUTb KA4€CTBO AaHHbIX.
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HAUMWOHANBbHBLIAN CTAHOAPT POCCUMNCKOWNW OEALEPALUUMU

FocynapcTBeHHasa cuctema ob6ecnevyeHus eaMHCTBa M3MepPeHni
XUMUYECKUA AHATNIN3 MOBEPXHOCTU

PeHTreHoBCKas (pOTOINEKTPOHHAA CMEKTPOCKONUA.
Pernctpauus v npeacraBneHne AaHHbIX

State system for insuring the uniformity of measurements
Surface chemical analysis.
Recording and reporting data in X-ray photoelectron spectroscopy (XPS)

Nara BBeaeHna — 2016—11—01

1 O6nacTb NnpuMmeHeHun

HacToslumii cTaHgapT ycTaHaBnMMBAeT MWHUMAINbHbLIA 00beM UHOPMAaLMKM, KOTOPYIO Heobxoaumo
BKMOYaTb B NPOTOKOI NpY NPOBEAEHUN XMMUYECKOTO aHanu3a noBepxHOCTU U NPUNOBEPXHOCTHLIX COEB UG-
cnegyemoro o6pasua ¢ NOMOLLbIO PEHTIEHOBCKON (POTO3NEKTPOHHOM CNEKTPOCKOMUMU.

Hacrosawmi ctaHaapT NPUMEHSAIOT NPU NPOBEAEHUU KONMMYECTBEHHOIO M KAYECTBEHHOro aHanusa ane-
MEHTHOrO COCTaBa uccnegyembix o6pasLoB.

2 HopmaTUBHbI€ CCbISIKU

B HacToslLLeM CcTaHgapTe MCNONb30BaHA HOPMATMBHAA CCbISIKA HA CNeayOLWNn MeXayHaPOAHbIN CTaH-
Aapt (ans HegaTUPOBAHHOM CChINKK cneayeT NPUMEHNTbh NOCNEAHEE n3agaHne NpUBEAEHHOro CTaHgapTa):

MCO 18115-1 Xumunueckuit aHanu3 noBepxHocTu. Cnosapb. Yactb 1. O6GLme TEPMUHBI U TEPMUHBI,
ucnonb3yemble B cnektpockonuu (ISO 18115-1, Surface chemical analysis — Vocabulary — Part 1: General
terms and terms used in spectroscopy)

3 TepMuHbI N onpeaeneHus

B HacTosilem ctaHgapte npuMeHeHbl TepMuHbl o MCO 18115-1, a Takke cneaylowme TEPMUHBI C CO-
OTBETCTBYIOLLWMU ONPEAENeHNAMM:

3.1 ex situ (ex situ): BHe aHanMTUYECKON CUCTEMBI.

3.2 in situ (in situ): BHyTpM aHanUMTUYeCKON CUCTEMBI.

3.3 aHanuTuk (analyst): CneynanuCt HeNnocpeaCTBEHHO NPOBOAALLMI aHann3.

4 YpOBHM 3anncu 1 NnpeacTaBrieHns AaHHbIX

4.1 O6wana undopmauus

Hacrosiwuii cTaHaapT ycraHaBnNuBaeT MUHUMATbHbLIN 06beM uHdopMaLuu, KoTopas AomkHa ObITb 3a-
nucaHa n copMMpoBaHa B BUAE NPOTOKONIA aHaNnMTUKOM, MPOBOASLLMM aHanua TectoBoro obpasua ¢ nomo-
Wwbto PO3C. YpoBHU 3anucen noapasaensoT Ha LWeCTb OCHOBHLIX 00nacTei:

a) nabopaTopHbIii XXypHan aHanWTUKa UMK SMEKTPOHHBIN XXypHan (HanpuMmep, KOMMbIOTEPHAsA cUCTEMA
XPaHEeHUA JaHHbIX);

U3paHue oduuymansHoe
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b) cnekTpbl;

C) KONMYECTBEHHbIN aHanu3 obpasua;

d) npochunu pacnpeaeneHust aNeMeHTOB Mo rnybuHe;
€) KapTbl;

f) AaHHbIE O XMMKUYECKOM caBUre.

4.2 3anucb aHanNUTUKa

4.2.1 UpenTudukauma n noaroToBka odpasua

JTaGopaTopHbIii UM 3MEKTPOHHDIN XypPHan A0MKEH coaepXarth Ans Kaxaoro obpasua cneayioLyo uH-
dhopmauuto (nomkHa bbITb 3anucaHa goctatodHas uHdopmauus, NO3BONSOLLASA NOBTOPUTHL M3MEPEHUS NO3A-
Hee):

a) HaMMeHOBaHME U KOHTaKTHbI agpec nabopatopuu unu 3akasquka, npefocrasnsiowlero obpased,
3NEKTPOHHLIN aapec U HoMep TenedoHa, ecriv TakoBbIE UMEIOTCS;

b) yHUKanbHbIN HOMep o6pasua.

MpuMmevyaHune — YHUKaNbHbIA HOMEp — 3TO HOMep Uccnegyemoro obpasia, NpUcBanBaeMblil B aHanuMTye-
cKoii nabopatopuu U He Ucnonb3yeMslit ANs kaknx-nnbo Apyrux obpasLos;

¢) onucaxue ofpasua Ao 1 nocne nposeAeHUs aHanu3a (B TOM YuCne CBEAEHUS O ero BHELUHEM Buae,
LUEpOXOBAaTOCTH, LIBETE WU APYIUX OTNUYUTENBHBIX YepTax);

d) gara npoBefeHNA USMEPEHUIA;

€) JaHHble aHanuTKKa, Ha3BaHWe M opraHu3auum, u noapasaeneHus B opraHusauuu, rae paboraer aHa-
NUTHK;

f) BCe geTanu OTHOCUTENLHO ex Situ NoAroToBku oOpasua A0 aHanu3a (BKno4Yas AeTanu 0 MeToae Kpe-
NAEHUs, OpPUEHTaLMIO Ha aepxartene o6pasua OTHOCUTENBLHO KaKMX-NGO KOHKPETHLIX 0COOEHHOCTEN NoBepXx-
HocTu, Bbin N 06pasew paspesaH, U ecnu Tak, To Kakum 06pasom, NoapoobHYI0 MHGOPMAaLUIO O MOObLIX OYUCT-
Kax pacTBopuTenem u T. 4.) (CM. npumevanue 1);

@) BCe AeTanu OTHOCUTENbHO in Situ noaroToBku obpasua A0 aHanu3a (BKNo4as 04MCTKY MOHaMM apro-
Ha, HarpeB obpasua, packon obpasua u T. 4.) (CM. npuMeydaHue 2).

MpuMevyaHune 1— PykoBoACTBO Mo NOAroTOBKE U KpenneHuto obpasuos npusegeHo B UCO 18116.

MpumMmevyaHue 2— ObpauyeHue c obpasuamu, NpegLlecTByioLlee aHanuay, onucaHo B UCO 18117.

4.2.2 YcnoBua aHanusa

MNoapo6HbI NepeyYeHb YyCroBuin aHanuaa aomkeH ObiTb 3anucaH B nabopaTtopHOM U/Unu 3neKTPOHHOM
XypHane (gomkHa ObiTb 3anuMcaHa Bcsl MHGopMaLms, NO3BONAIOLAs NOBTOPUTL M3MepeHust nosaHee). Un-
¢hopmayusa AOmKHA BKNIOYaTDb:

a) HaMMeHOBaHNe NN uaEHTUPUKALUIO UCNONb3YyEMOTro 000PY0BaAHUS;

b) ucnonb3yemblit PEHTFEHOBCKMI MCTOYHUK U MOMNSAPU3aLIMIO PEHTTEHOBCKOTO Myyka, €Crnu 3T0 UMEET
3HaueHue (cnekTtpanbHas nuHua Al Ka, cnektpanbHasa nuiua Mg Ka, MoHoxpomaTtuyeckas (C y3kuM crnek-
Tpom) cnekTpanbHaa nMHUA Al Ka, CUHXPOTPOH U T. A4.);

C) MOLLHOCTb PEHTFeHOBCKOro M3rny4yeHus (cnegyer 3anucarb Kak MMHUMYM [Ba M3 Tpex CreayloLmx
napameTpoB: MOLLHOCTb, aHOAHOE HanpspkeHUe, AMUCCUOHHBIN TOK);

d) BXOAHYIO U BbIXOAHYIO LUMPUHY LLENU aHanm3aTopa, €Cnu OHa perynupyercsi, 1 MHpoOpMaLumIo O Nio-
ObIX ApPYrMx HACTPOWKaX paspeLUeHus;

€) SHepruio NponyckaHua aHanuasaropa (B 9B) unu koadpuumeHT 3ameaneHus;

f) reomeTpuio 06ny4YeHUs, ABNSIOLLYIOCS BaXKHOMN ANl KONMUYECTBEHHOTO aHanu3a (HanpasreHue peHT-
reHOBCKOrO Nyyka no OTHOLLEHUIO K HaNpaBINEeHUIO AETEKTUPYEMOTO (POTOINEKTPOHA); PAaCCTOAHME MeXay 00-
pa3suom u aHogom B cnyvae Bo3OYXAEHUSI HEMOHOXPOMATUYECKUM PEHTFEHOBCKUM U3NYyYEHUEM, ECIU 3TO
paccTosiHMe U3BECTHO;

g) yron, 3agalowmmn HanpasneHue perucrpaumum UHOOPMATUBHOIO CUrHanNa, UCMONb30BAHHbIA ANSA U3-
MepeHus;

h) naBneHne B aHaNUTMYECKON Kamepe 0 U B TEYEHME aHanu3a;

i) nnowaak, Ha KOTOPOW BLINOMHAETCA aHanu3 (ONpeaensaeTca HaCTPOKon Auadparmel n yBenuyeHnem
06beKTUBA, UMK C UCNONBb30BaHWEM AWAMETPA NMyyka ANA CUCTEMBI, B KOTOPOI NNoLaab aHansa onpegens-
€TCcs ANaMeTpOM PEHTFeHOBCKOro NATHA);

j) HaYanbHYIO IHEPTUI0 (NMPEANOYTUTENBHO KaK SHEPIrUIO CBA3U UMU KMHETUYECKYIO SHEPTUIO);
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K) KOHEYHYIO 3HEPrUI0 MU AManasoH CKaHWPOBaHWUS;

[) Yucno ToYek AaHHbIX, BbIpaXKEHHOE KaK LIENoe YUCOo UM Kak YMcno, BOMbLT/LIAr, U LUMPUHY SHepreTu-
YeCcKOro kaHana;

m) BpemMs cbopa AaHHbIX, BbipaxkeHHoe nubo kak Bpems/wiar, nubo Kak NonmHOe BPEMS C yKasaHuewm
BPEMEHW U3MEPEHMUS U ANTUTENbHOCTU PEHTIEHOBCKOro 0BnyyeHus;

n) yCNoBWA KOMNEeHcaumu 3apsga, ecnv Ucrnonb3oBanach KoMneHcauus 3apsga;

0) 3HayeHue yrna permcrpauuu ans OTOANEKTPOHOB, €CINU STOT Yol MOXET ObiTb U3MEHEH UHCTPY-
MeHTanbHbIM 06pasom;

p) ecnu CpeacTBO UBMEPEHUI MOXET paboTaTh C Pa3NUYHLIMU PEXUMAMU AT TUH3, UCTMONb3YEMbIN PEXUM.

Bcs BbiweykasaHHasa nHopmaumsa BNoCNeaACcTBUM JOIKHA ObiTh NepeaHa aHanuTMKOM, NPOBOAALLUMM
aHanu3, 3akasduky rno ero 3anpocy Bmecte ¢ aHanuM3oM P®3C gaHHbIX. 3aka3yMk U aHanuTUK onpeaensior
dopmart, ucnonb3yemblii AN nepegaqu aTo MHdopmauuu. Hanpumep, akcnepumeHTansHas WHopmaums
MOXET COAEPXKATbCA B NPUIOXEHUN UMK B SKCMEPUMEHTAaNbHOIN YacTu npoTokona.

PeHTreHOBCKMIA (DOTOBNEKTPOHHDIN CNEKTPOMETP AOMKeH ObITb oTkanubposaH B cooTBeTcTBUU ¢ CO
15472 unu ¢ NOMOLLbIO METOAA KanuBPOBKK, YKA3aHHOTO B JOKYMEHTaxX M3roTOBUTENS.

4.3 CneKTpbl

Bce P®3C cnekTpel, NOCTaBNSEMbIE 3aKa34yuKy, AOIDKHbI COAEKATb CNeAYyIOLLYI0 MUHUMATbHYIO UH-
dopmaumio;
a) nuk unu obosHaveHue obnactu (Hanpumep, C 1s, Cu 2p3/2).

MpuMmedaHue — 1s — oBo3HauYeHUe NePBOI 3MNEKTPOHHON 0GONOYKM aToMa KUCIIopoaa, S — COOTBETCTBYET
S-3MeKTPOHY;

b) oGosHaueHue ocu abeuuce, Hanpumep, SHepPrus CeA3N Eg UK KMHETUYeckas sHeprus E;

C) MeTKM Ha ocu abcuymuce, nokasbiBaloLWmMe AnanasoH CKaHMPOBAHMSA MO SHEPTUU, HANPUMEP TOYKM OT
0 3B go 1200 3B, unu kak 3Hepruio, COOTBETCTBYHIOLLYIO LiIeHEe AENEeHus LKanbl;

d) o6o3HaYeHne ocu OpPAUHAT, NOKasbiBaLLee NMMBOo YMCO OTCYETOB, MO0 YUCNO OTCHETOB B CEKYHAY,
nM6B0o NpoCTO LUKAanNy B YCNOBHbIX €4MHULIAX;

€) METKM Ha OCM OpAMHAT, NMOKAa3bIBAIOLLUME MHTEHCUBHOCTb KaK YMCIO OTCYETOB B CEKYHAY HA AeneHue
WKanbl Mo YMCNO OTCYETOB Ha AEnEHKe LWKanbl (YMCII0 OTCHETOB HA KaHAan MIM YUCNO OTCYETOB B CEKYHAY
Ha KaHan);

f) nonHoe Bpemsa c6opa AaHHbIX B 0TOOpaXxxaemoi obnacru;

g) Nobyo UCNONb3yeMyto CCbINKY, KacaioLLylOCa SHEPrUi, Takylo Kak, Hanpumep, C 1s (C-H) (=285 3B),
1 Gbina nu WKkana sHepruin OTKOPPEKTUPOBAHA B COOTBETCTBUM C 3TOM CCbIIKOWA;

h) nHdhopmaumio 060 Bcex PyHKLMsAX no 06paboTke AaHHBLIX, NPUMEHEHHbIX K He06paboTaHHbIM Chek-
Tpam, HanpumMmep, CriaxxuBaHue, kKoppekuus PyHKLUMKU Nnepeaayu, yaaneHue peskux BbiIopocos.

HanbHenwasn nHopMaLna MOXET ObITb BKIIOYEHA NO XXENAaHWUIO aHaNMTUKA UK No Npocbbe 3akasumka.
Mpumepbl PPIC cnekTpos NpuseAeHbl B NpUnoXeHum A (CM. pucyHku A.1 u A.2).

4.4 KonuvyecTBeHHasi UH(popmauma

Mpu o6paboTke POIC AaHHbIX U Nepeaye Ux 3aKasuuKy B BUAE KONMYECTBEHHBIX AaHHBIX crieayloLuas
UHdopMaLmMsa 0 cnocoBe Nosy4YEHUst KONMUUYECTBEHHBIX JAHHbIX TAKKE AOIMKHA ObITh OCTYNHA 3aKa34uKy, eCnu
Tpebyercs:

a) Konu4yecTBeHHas Mogernb, Hanpumep, OA4HOPOAHOE TBepAOe Teno; OAHOPOAHOE TBEpAOe TErNo, no-
KpbITOE CII0eM 3arpsisHeHUst; TBEPL0e Teno, coAepKallee Crou;

b) HauMeHOBaHWE M BEpPCUs UCNONbL3YyEMOro NPOrpaMMHOro obecneveHusi no 06padoTke uHpopmaumu;

C) TMN POHOBOrO CUrHana, Ncnonb3yeMoro Ansi 06paboTkn AaHHbIX, BKMIOYAs HAYaNbHYIO U KOHEYHYIO
TOYKM, €CNK 3TO NPUMEHUMO;

d) ncnone3yemsie KOIPMULUEHTLI YYBCTBUTENBHOCTM (KaK MO BLICOTE, TaK U NO NAOLAAN) U UX UCTOY-
HWUKMW, HanpUMep: OT NPOM3BOAUTENS, BHYTPEHHUE CTAHAAPTLI, TEOPUS;

e) niobble Apyrue Ucnonb3oBaHHbIE NONpaBoyHbie PakTopbl U X 060CHOBaHUE, HaNpPUMep, LWEepPOXoBa-
TOoCTb 06pasua, obpaTtHoe paccesHue, MaTpuyHbie 3EKTbI;

f) oueHMBaemas nNorpeLLHoOCTb, onMcaHHas, Hanpumep, B UCO 20903;

g) MeToA, UCMONb3yeMblii At BbIAENEHUS BbICOTbI MUMKA UM NIOLAAN NUMKA U3 NPUMbIKAIOLLMX NMUKOB
B Cry4ae, Koraa npegoctaBnsercs uHdopmauusi o6 aToMHOM Aone KOMIMOHEHTOB, UMEIOLLIMX ONpeaeneHHoe
XUMUYECKOE COCTOSHUE;
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h) ecnu Bbina ucnonbL3oBaHa annpoKCMMaLusi C MOMOLLBIO KpUBOW (CDOPMUPOBaHKUE PE3yNbTUPYIOLLE-
ro nuka), ucnonb3yemas(ble) annpokcummupytoas(me) dyHkuua(mm) (Hanpumep, rayccoBa yHkums), niobble
OrpaHM4YeHust anNpPoKCMMaLunM U Mepa TOro, HaCKONMbKO aekBaTHa Obina annpokcuMauus;

i) nHdpopmaLms 0 NOBbIX KOPPEKLMSAX, MPOBEAEHHBIX AN MEPTBOTO BPEMEHW, OKHa CMEKTPOMETPa U T. A.;

j) nHcbopmaumsa o0 NBLIX ANEMEHTAX, HAMEPEHHO UCKMIOYEHHBIX U3 KONMMYECTBEHHOrO aHanusa (Takux
Kak yrnepoaHoe 3arpsi3HeHne noBepxHOCTH).

4.5 Mpodunu pacnpeneneHns anNeMeHTOB NO rmy6uHe

Mpochunu pacnpeaeneHns anemMeHToB no rnyéuHe MoryT ObiTb NPeACTaBnNEeHb! B BUAE Habopa CNeKTpoB
unu B BuAe npodunen pacnpeaeneHus no rnybuHe, nonyv4eHHbIX nubo npy aHanu3e nnowaaun nukos, nmbo
npu M3MEPEHNM BbICOTHI MUKOB Ha cnekTpax. ECnu gaHHbIe Nony4eHbl KONMYECTBEHHO, HYXXHO MPUHATL B pac-
YyeT hakTopbl, NepeyncrneHHsle B 4.4, 1 OTMETUTb UX TaM, r4e 9T0 NpMMeHUMo. Kpome Toro, Konu4yecTBeHHOE
3Ha4yeHue rnybuHbl AN BbINOMHEHWA NpodhunmMpoBaHmsa no rmybuHe ¢ nomMowbo PO3C U NOCNONHOIO UOH-
HOrO pacrnbIfieHUs MOXXHO OLEHMUTb, UCMONb3YA CKOPOCTb MOHHOTO PaChbINEHUss CTaHaapTHOro obpasua npu
TaKuX Xe YCroBuAX 3KCnepuMeHTa (CM. pUCYHOK A.3 MpunoxeHus A).

MpumevyaHue — WamepeHue rmybuHbl pacnbineHns npyu npounmposaHun no rmybuxe onucaHo B MCO/TO
15969.

Mpwn nonyyeHun npochbuneii pacnpegeneHns saneMeHToB no rnybuHe u3 KNMHOBUAHLIX CEYEHUI UNK Kpa-
TEpOB, MMEIOLLMX BUA MENKUX yrnyBneHuit, rmybuHy MOXHO OLIEHUTbL NYyTeM reOMeTPUYECKOro pacyera.

Cneaytowias uHcopmauus aomkHa GbiTb 4OCTYNHA U, ecnu HeobxoauMo, NpeaocTaBneHa BMecTe ¢
npocunamm pacnpeseneHus 3NeMeHToB no rnybuHe:

a) 0603HayeHne oCK OpaMHAT, HanpuMep aToMHas aons (BMecTe ¢ UHdopmaumei 0 KONU4YeCTBEHHOM
aHanu3se, Kak ykasaHo B 4.4) Uy HOMUHaNbHOE YNCHO OTCYETOB;

b) MeTku Ha ocu opaMHaT, NoKasbIBaOLWME aTOMHYIO AOMIO, YUCIIO OTCHETOB, YUCIIO OTCHETOB B CEKYHAY
UM NPOCTO LUKany B YCMOBHbIX €4MHULIAX;

¢) o6o3HaueHne ocu abcumce, T. €. BPEMSA PACTbINIEHUS UIK pacveTHaA rmyouHa;

d) meTkn Ha ocu abeuymce, nokasbiBaloLme Bpems Unu rmyouHy;

€) Ana npodunen, NoNyYEHHbIX NPU UOHHOM PACHLINIEHUN — CKOPOCTb PacnbINEeHUs U matepuan, uc-
nonb3yemeli Ana KanubpoBKU CKOPOCTU paCnbINEHus;

f) nHcpopmayumio 06 aHeprum U AnaMmeTpe MOHHOIO Ny4Ka, O TOKE MOHHOIO MyyKa U O NNoLaau, NoaBeEpr-
LUeics MOHHOMY PacrbINIEHUIO UMW PACTPOBOMY CKAHUPOBAHMIO.

4.6 KapTbl U NMHENHbIE CKaHbI

Mpu npepocraenedun POIC-kapT nnu NMHENHbIX CKAHOB (CM. PUCYHOK A.4 npunoxxeHust A), cneayto-
Lwas uHcdopMaLus B criydae HeobxoAMMOCTH Takke AOMkHA ObITb NPeaoCcTaBrieHa 3aka3quky (B criyyae, ecnm
uHdopMaLus NpeaoCcTaBnNseTCs kak YacTb Npohuna pacnpeaeneHus aneMeHToB no rnybuHe, Takke cneayer
BKMIOYUTb MH(POPMALMIO, MEPEUHUCTIEHHYIO B 4.5):

a) naeHTuUKaLUOHHbIE AaHHble 0 POIC nuke n/mnu KapTupoBaHHOW Nowaan BMecTe ¢ MHgopma-
uuen o Mmetoae yaaneHus ¢poHa;

b) nncpopmanus o none o63opa kaptbl (N0 0cam X u Y);

¢) uHcpopmaums o kanmbposke nonsa 063opa KapTbl NO 0CAM X u Y,

d) nHbopmauma 0 KapTMpPOBaHHOM CBOMCTBE, HaNpPUMep aTOMHONM Aorne, BMECTE C LIBETOBOM LUKArOMN,
€Crnu 3T0 NPUMEHUMO;

€) MeToA, UCNOJNb3yeMbI ANsl KAPTUPOBAHUSA, HANPUMEP, NapannenbHbIi cOOp AAHHbLIX, CKAHUPOBAHUE
C NOMOLLBIO NPEAMETHOTO CTONUKA, CKAHMPOBAHNE PEHTTEHOBCKUM NMYYKOM, CKAHUPOBAHUE C NOMOLLLIO BXOA-
HOM NUH3bI.

4.7 Undpopmauma 0 XMMMUYECKOM COCTOAHUN

Ecnun P®3C cnekTpbl aHanu3unpyloTcs Ana NonyYeHUs CBEAEHUN 0 XMMUYECKOM COCTOSIHUM, Creaylo-
Liasa aKcrnepuMeHTanbHas MHpopMaLma A0mMKHa CONPoBOXaaTb HABOP CNEKTPOB:

a) anemeHT M xumudeckas popmyna, oTeevalowasn KaxaomMy XMMUYECKOMY COCTOSAHMIO (eCnu npeno-
CTaBMATCH CNEKTPbI, YETKO 0003HAUUTL 3HEPrUI0 CBA3U ANA KAXKAOT0 KOMIMOHEHTA);

b) ccbinka Ha Gasy AaHHbIX, coaepXaLlyo MHpopmaumio, yKkazaHHYIO B NEPEYUCTIEHUM a);

C) NONyLUMPUHA NUKOB (MONHAs LUMPUHA NUKOB HA YPOBHE NONMIOBUHHOM UHTEHCMBHOCTH), €CNK OHAa Obina
n3MepeHa;

4
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d) ecnu Gbina ucnonb3oBaHa annpoKCUMaums C MOMOLLLK KPUMBON ((DOPMUPOBAHUE pe3ynbTUpYoLe-
ro NuKa), HasBaHue U Bepcus NPOrpaMMHOro obecnedyeHusi, MCNonb3oBaHHadA(ble) annpokcuMupyloLas(me)
dyHKUMa(um) (Hanpumep, rayccoBa (pyHKuus), Nodble orpaHnYeHns annpokcumauum u mepa Toro, HacKomMbKO
ajeksaTHa bbina annpokcumauus;

€) KMHeTUYecKasi aHeprus Nobbix BbISBIIEHHbIX OXe-NMMKOB U 3HayeHue MobbiX paccunTaHHbix Oxe-
napameTpoB.

5 Nepepaya gaHHbIX 3aKa3unKy

[poTokoNn A4OMKeH OTBeYaTb COOTBETCTBYIOLLEMY HOPMATUBHOMY AOKYMEHTY (€CnM TakoBOW MMEEeTCs)
MO OTYETHbIM pe3yrnbratam UMM COOTBETCTBYIOLLMM BHYTPEHHUM NpoLesypam, HO B NIOOOM criydae JOmKeH
BKITIOYaTb B Ce0s1 KaK MMHUMYM AaHHble U NoANUChL (MNW APYrov MAEHTUPUKALMOHHbLIN 3HAK UMK NevaTtb) aHa-
nMTUKa 1 aaTy npoBeaeHUss USMEPEHUN.
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Mpunoxexne A
(cnpaBo4yHoE)

Mpumepbl cnekTpoB

PucyHkn Al 1 A.2 ABNSOTCA NpuMepaMy 0630PHOTO CMEKTPa U CreKTpa BbICOKOrO paspeLleHusi COOTBETCTBEHHO.
CnekTpbl NoslyyeHbl A1 (DOTOPE3UCTHOTO MOIMMPONWIEHOBOrO MOKPbITUSI (CTOPOHA CyXOil MieHku). PucyHok A.3 npej-
CTaBnsieT coboii npumep npoduseii pacnpeaeneHns 3eMeHTOB Mo Fy6KHe, a PUCYHOK A.4 NOKasbiBAET NPUMeEpPbl XUMU-
UECKMX KapT.

Mo ocn X ykasaHa aHeprus cBssu (B 3B), a no ocu Y — 4ucio oTcHeToB B CekyHAy. [anbHelias uHhopmauys, Takas kak Bpemsi
c6opa faHHbIX, KanMBpoBKa IHEPreTMUeckoli LWKasbl U KOppekuus 3apsiga, npuBejeHa B 1aGopaTopHOM WM 371EKTPOHHOM XypHasiax.
(OaHHble npegocTasneHbl Thermo Fisher Scientific)

PucyHok A.1 — ®oTope3ncTHOE MOMUMPONUIEHOBOE MOKPLITHE.
O630pHbI CNEKTP, coAepXallili MUHUMaTbHYO MHGOPMaLMIO
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Mo ocn XykasaHa aHeprus cBAsn (B 3B), a no ocn Y — 4nCno OTCHETOB B CeKyHAy. VHhopmaumsa o napameTpax annpokcumauum
npvBegeHa B 1abopaTopHOM WM 3/1IEKTPOHHOM XypHanax. (JaHHble npegocTtasneHbl Thermo Fisher Scientific)

PucyHok A.2 — doTope3ncTHOe NoaMnponuiIeHoBoe NoKpbIThe —
cnektp C 1s, npeacTaBasiowmii coboii pesynbTar annpokcumMaumu,
BbINO/IHEHHOW C NOMOLLIbIO CTAHAAPTHOr0 KOMMEPUYECKOro nporpaMmmMHOro obecneveHuns
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Mo ocu XoTnoxeHa rnybuHa (B HM), a No ocn Y — aToMapHasa KoHueHTpauus (B %). Cnoit Ta20 5 Ha TaHTane 6bln NpoaHannM3npo-
BaH C Nomolubio PPSC npodmavpoBaHna C UCNONb30BaHNEM WOHHOMO pacnblieHnsa. MNpodunb, NokasbiBawWNA yBennyeHne aTomapHoi
KOHLeHTpauun c rnybuHoil, cootseTcTByeT Ta 4f (4f — o6o3HaueHne 4YeTBepTOli 3/1I€KTPOHHON 060104kM aToMma kucnopoga, f — cooT-
BeTcTByeT f-anekTpoHy). Mpodunab, NokasbiBaOWMNA YMEHbLIEHVE aTOMapHOl KOHUEeHTpauun ¢ rnybuHoli, cootBetcTByeT O 1s. YcnoBus
3KCMepuMeHTa: 3HeprMa MOHHOro My4yka aproHa coctasnsieT 1 kaB, TOk myyka paBeH 3 MKA, niouwajb CKaHMPOBaHUA paBHa 4 X 2 MM,
yron paseH 58° No OTHOLWEHWI0O HOpManu K obpasyy, BpalieHne oTCyTCTBYeT, obuee Bpema TpaBneHun 900 c. CkopocTb TpaBneHus boina
oTkanmbpoBaHa C NMOMOLWbI CTaHAapTHOro o6pasya Ta20 5. Mpodunn pacnpegeneHns no rny6uHe 6GbIIU NOMYYEHbl C MOMOLLbI MpPO-
rpaMMHOro o6ecnevyeHns, peannsylolwero annpokCMMaLmnio TMHENHON hyHKLMen C MOMOL b0 MeTofa HauMeHblNX KBagpaToB. (JaHHble
npegoctaBneHbl Thermo Fisher Scientific)

PucyHok A.3 — lMpumep npoduneii pacnpegeneHns 3N1eMeHTOB No rnybuHe,
NOJIy4EeHHbIX ¢ NomMoL b P®3C
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22,5095 79,5586

PucyHok A.4 — Tpumepbl KapT, NOJTyYEHHbIX € NOMOLLbI0 P®3C

a) Kapra pacnpefeneHvns OTHOCUTENIbHON KOHLEHTpauumy aTtomapHoro yrnepoja, cogepxauerocs B CF2; kapta
noslydeHa c UCnonb3oBaHneM crnekTpasibHoro nvka C 1s.

b) KapTa pacnpefeneHus 0THOCUTE/bHOI KOHLEHTpaLuy aToOMapHOro yrnepoaa, 4719 KOToporo peann3oBaHa CBsi3b
C — C; kapTta nony4yeHa c UCnonb3oBaHMeM crnekTpasibHoro nuka C 1s.

YcnoBusa aKcnepvMeHTa: KapTupoBaHvWe C NMOMOLLbI0 MPefMeTHOro CToNuka, pa3mep nsatHa cocTtasnfetr 30 MKM
ONA MOHOXPOMaTUYECKOro PEHTIFEHOBCKOrO u3nyyeHnsa B nnHun Al Ka, pasmep wara 10 MKM, 3Heprus nponyckaHus aHa-
nnzartopa 150 3B, 64-kaHa/bHbIi CHUMOK CNEKTPa Ha KaxXApblii NUKCeNb, NNHEHbIV oH, U3 ornbatoweii C 1s BblumTascs
NIMHENHbIA (OOH, MPYMeHanach annpoKCMMaLms NUKOB, KOIMYECTBEHHas MHdopmauma 6bl1a nonyvyeHa n3 annpokcumMm-
poBaHHbIX MMKOB. (JaHHble npegocTaBneHbl Thermo Fisher Scientific).
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Mpunoxexnue JA
(cnpaBouHoe)

CBeaeHUs 0 COOTBETCTBUU CChINIOYHbIX MeXAYHAPOAHbIX CTaHAAPTOB
HaLMOHanNbHbIM cTaHgapTaM Poccuickon Pepepauumn

Tabnwuya OA1

O6o3Ha4eHne cCblNoYHOro CteneHb O6osHaveHne 1 HanMeHoBaHue
MeXAyHapoAHoro cTaHaapTa COOTBETCTBUSA COOTBETCTBYIOLLEro HaLoHarIbHOTO cTaHAapTa
MCO 18115-1 — *
NCO 15472 — *
NCO/TO 15969 — *
MCO 18116 — *
NCO 18117 — *
MCO 20903 — *

" CoOTBETCTBYIOLLUMIA HALMOHArLHLINA CTaHAapT OTcyTCTBYeT. MexayHapoHeIit CTaHAapT Ha A3bike opuUriHana Ha-
xopuTtes B efepansHOM UHEOPMaLMOHHOM (hOHAE TEXHUHECKUX PErTIaMEHTOB U CTaHAapToB.
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ISO 15472
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Buonuorpadusn

Surface chemical analysis — X-ray photoelectron spectrometers — Calibration of energy scales
Surface chemical analysis — Depth profiling — Measurement of sputtered depth

Surface chemical analysis — Guidelines for preparation and mounting of specimens for analysis
Surface chemical analysis — Handling of specimens prior to analysis

Surface chemical analysis — Auger electron spectroscopy and X-ray photoelectron spectrosco-
py — Methods used to determine peak intensities and information required when reporting results

1



FOCT P UCO 16243—2016

YOK 543.428.3:006.354 OKC 71.040.40

KnioueBble Croea: XMMUYECKUW aHanu3 NoBEepXHOCTU, PEHTreHOBCKAs (POTOSNMEKTPOHHAsA CMEKTPOCKOMMs,
npeacTaBneHne AaHHbIX

PepakTop E.C. Ckeopuyosa
Koppektop I"B. Slkoenesa
KomnbtoTepHas BepcTtka FO.B. MMonoeoli

CpaaHo B Habop 05.09.2016.  lMoanucaHo B Nevats 22.09.2016.  dopmar 60 x 841/8. FapHuTypa Apuan.
Yen. nev. n. 1,86.

Ha6paHo B N[ «tOpucnpyaeHuusa», 115419, Mocksa, yn. OpaxoHukuase, 1.
www.jurisizdat.ru  y-book@mail.ru

M3paHo Bo ®I'YT « CTAHOAPTUH®OPM», 123995, Mocksa, MpaHaTHbIl nep., 4.
www.gostinfo.ru  info@gostinfo.ru



http://files.stroyinf.ru
http://www.mosexp.ru#
http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293752/4293752248.htm

