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MNpepgnucnoBne

1 PABPABOTAH ®egepanbHbiM TOCyAapCTBEHHbIM OGHAXETHBIM YyuypexaeHnem «Bcepoccuiickunii
Hay4yHo-nccnenoBaTesibCKUA UHCTUTYT MeTpPOoaornyeckol cnyxob» (Prey «BHUMMC»)

2 BHECEH TexHuuyeckum KoMUTETOM MO cTaHgapTtmlauum TK 180 «locypapcTBeHHas cnyxba CTaH-
OapTHBLIX CNPaBOYHbIX AaHHbIX»

3 YTBEPXAEH W BBEAEH B AEWCTBWE Mpukasom ®epepanbHOro areHTCTBa MO TEXHUYECKOMY
perynupoBaHuio n metponorum ot 3 dpeBpansa 2023 r. Ne 40-cT

4 BBEJEH BIEPBbIE

MpaBuna NpuMeHeHNs HACTOALWEro cTaHjapTa YCTaHoB/IeHbl B CTaTbe 26 ®defepanbHOro 3akoHa
oT 29 uiwoHa 2015 r. Ne 162-®3 «O cTaHgapTwusauum B Poccuiickoin depepauynmn». MHdopmaynsa o6 ns-
MEHEeHMAX K HACToAlemMy cTaHgapTy NnybMkyeTCcsa B eXerogHom (No coCTOAHUI0 Ha 1aHBapsa TeKkywero
roga) nHpopmaymoHHom ykaszaTene «HaumoHanbHble cTaHfapThbi», a ouunanbHbll TEKCT W3MEHEeHWui
N NonpaBoOK — B eXeMecsa4YHoM MHpopMaLMOHHOM ykasaTene «HauuoHanbHble cTaHfapTbi». B cnydae
nepecmoTpa (3aMeHbl) UK OTMEHbl HACTOALWEro cTaHjapTa CoOTBETCTBYKLULee yBegoMNeHne byneT
ony6amMkoBaHO B 6amxalillem BbIMYCKe €XeMeCsA4YHOro uHgopmauMoHHOro ykasaTensa «HauuoHasnbHble
CcTaHfapTbl». CooTBeTCTBYlOWAaa MHpopMaumsa, yseoMNeHne U TeKCThl pasMeLwalnTCcsa TaKxe B WH-
hopMayMoHHO cucTeme 06LENO NONb30BaHNS — Ha oduymManbHOM cainTe degepanbHOro areHTCcTBa No
TEexXHNYeCKOMY perynmpoBaHunio U meTposiorun B ceTn NHTepHeT (Www.rst.gov.ru)

© Odopmnenne. ®IrbY «NHCTUTYT cTaHpgapTulaummn», 2023

HacTosiwuii ctaHgapT He MOXeT 6biTb MOMIHOCTHLIO WM YAaCTUYHO BOCMPOM3BEEH, TUPAXUPOBaH W pac-
npocTpaHeH B KayecTBe opULMaNbHOIO U3gaHus 6e3 paspeweHna defepanbHOro areHTCTBa No TEXHUYECKO-
My perysimpoBaHui 1 MeTpPosioruu
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HALUWOHANbHbBIN CTAHAOAPT POCCUWMCKOW SEALEPALUMN

FocypapcTBeHHas cuctemMa obecrnevyeHus eguHCTBa U3MEPEHUIA
BOAOPOA W ETO N3OTOIbI
[loBEpXHOCTHOE HaTAXeHune

State system for ensuring the uniformity of measurements.
Hydrogen and its isotopes. Surface tension

fata BBegeHua — 2023—12—01

1 O6nactb NpUMeHeHus

HacTtoawwuii cTaHgapT ycTaHaBAvMBaeT CTaHAapTHble cnpaBoO4YHble gaHHble (CC/l) NOBEPXHOCTHOrNO Ha-
TSXKEHUs BOAOpPOAA U ero U30TOMNOB B AManasoHe TemnepaTtyp OT TpoiHoW Touykn Ao 0,97 OT KpUTMUYECKOIA.
HacTtoAwunin ctTaHaapT pacnpocTtpaHsaeTcsa Ha CC/L sogopoga u ero nsotonos (H2, D2, T2, HD, HT, DT).

2 HopmMaTuBHbIE CCbIIKU

B HacToAwem cTaHgapTe Ucnonb3oBaHa HOpMaTMBHAA CCbl/ika Ha creAylowunin ctaHgapT:
FOCT 34100.3 HeonpepeneHHocTb namepeHusa. Yactb 3. PyYKOBOACTBO MO BblpaXeHW HeonpepneneH-
HOCTU M3MepeHusa. lononHeHne 2. O6o06LWeEHNE Ha cayYyail MPON3BOMBLHONO YMCNa BbIXOAHbIX BeANYUH

MpumeuaHue — MNpu NOML30BAHUK HACTOSILLMM CTAHLAPTOM LieSIecoo6pasHo NPOBEPUTL AeliCTBUE CCbIIOYHBIX
CTaHAapToOB B MH(OPMALMOHHOM cMcTEME 06LLEro No/b30BaHNs — Ha ogmuManbHOM caiite ®eaepanbHOro areHTCcTea no
TEXHWYECKOMY PEery/impoBaHnio U MEeTPOsIOrMKU B CETU VIHTEPHET WK Mo eXerogHoMy MHgopMaLMoHHOMY yKasaTento «Ha-
LMOHa/IbHbIE CTaHAapTbl», KOTOPbIA OMY6ANKOBAH MO COCTOSHMIO Ha 1 itHBapsi TEKYLLero roga, v no BbiNyckam exeMecsiy-
HOTO MHDOPMALMOHHOTO yKasaTtesns «HauuoHanbHble CTaHAaPThbi» 3a TEKYLUWIA rofd. ECnv 3aMeHeH CCbI/IoYHbIA CTaHaapT,
Ha KOTOpbIi AaHa HeAaTVpOBaHHAsi CChINKA, TO PEKOMEHAYETCS UCMO/b30BaTh [EACTBYIOLYI0 BEpPCUi0 3TOr0 cTaHaapTa
C YY4ETOM BCEX BHECEHHbIX B f@HHYI BEPCUI0 M3MEHEHWI. ECNM 3aMEHEH CCbITOYHbIA CTAaHAAPT, Ha KOTOpbI AaHa aaTw-
poBaHHas ccblfika, TO PEKOMEHAYETCA WUCMO/Ib30BaTbh BEPCUIO 3TOr0 CTaHAApTa C YKasaHHbIM Bbile rOfOM YTBEPXAEHUS
(NpuHsATWS). ECNK nocne yTBepXAEeHWs HaCTOSLEero CTaHaapTa B CCbINIOYHbIV CTaHAAPT, Ha KOTOpLIA AaHa faTupoBaHHas
CCblI/IKa, BHECEHO U3MEHEHWE, 3aTpariBaioLlee MosIOKEHNe, Ha KOTOPOE AaHa CCbl/iKa, TO 3TO NOJOXEHNE pekoMeHayeTcs
NpUMeHaTb 6e3 ydeTa faHHOro U3MEHEHUs. ECNM CCbiNOYHbIN cTaHgapT OTMEHeH 6e3 3aMeHbl, TO NOJIOXKeHWe, B KOTOPOM
[laHa CCblIfIKa Ha Hero, PeKOMEeHAYeTCA NPUMEHATb B YacTu, He 3aTparnBalrolLeit aTy CCbifky.

3 MeTopa onpeaenieHNss NOBEPXHOCTHOIO HaTshKeHUs1 M30TOMOB BOAOpOAA

MoBepXHOCTHOE HaTAXeHWe a — TepMoAuHamuueckas xapakTepucTmka NoOBEpPXHOCTU pasaena AByX Ha-
X0ASWNUXCS B paBHOBecuu ¢pas, onpegensemas paboToil 06paTMoro M30TepMOKUHETMUYECKOTO 06pa3oBaHus
eAnHULbl NAolaamn 3Toli NOBEPXHOCTK pasfena npu ycroBuu, YTo TemnepaTypa, 06bEM CUCTEMbI U XUMMUYE-
CKMe NoTeHuManbl BCeX KOMMNOHEHTOB B 06euX (pasax oCcTaloTCs NOCTOAHHbLIMU.

B pamkax KBaHTOBO-MeXaHWYEeCKOro 3aKOHa COOTBETCTBEHHbLIX COCTOSIHUIA BbipaxeHue ans 6espasmep-
HOr0 NOBEPXHOCTHOTO HaTSXEeHUs npeacTaBfeHo B BUAE

0*= 0 (bT,)-'Bp ~213=00(1 - THH (@ + nT), (1)

roe K — nocTosiHHaa BonbumaHa;
FK— KpuTuuyeckass TemnepaTypa;

M3gaHne opuuynanbHoe
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pK— fAaBNeHue B KPUTUYECKOW Touke, T =777K;

T — Temnepartypa.
MapameTpbl a0, A, N ABAATCA (PYHKUUAMU KBAHTOBO-MEXaHU4YecKoro kputepus f:

N = [77-412 (7(7)~5/6 p k~1/3,

00=10,474 - 9,3841 1 + 3,6241 N12- 0,50449 N3,

rpe h — nocTtosiHHas MnaHka;

m — macca MOJIeKybl.
3HayeHus T pk, J MONEKYyNsApHbIX COeAUHEHNIT N30TONOB BOA4OpPOAa NpuUBeAEHbl B Tabnuue 1.

Tabnuuya 1— 3Ha4YeHUss KPUTUYECKMX NapamMeTpoB U KpuTepwus J1 AnA N30TOMNOB BoAopoAa

Bewectso
rK K
pk, MMa
n

nT2
40,44
1,850
0,418

DT
39,42
1,773
0,461

A =1,265 + 0,079 N,

oD2
38,26
1,650
0,515

n=0,110 + 0,75 1,

nD2
38,35
1,665
0,516

HT
37,13
1,570
0,520

HD
35,90
1,484

0,605

OueHka norpewHocTen onpegensetca B cooTBeTcTBum ¢ FOCT 34100.3.
CpefHaa kBagpatvyeckas NorpelwHoCcTbL annpokcumMmaunm kputepusa J1 coctasnaet 0,96 %. Makcumanb-

HOe OTKNoHeHune — 1,2 %.

nH2
33,24
1,297
0,756

pH2
32,98
1,294

0,760

(2
3
4
®)

CTaHJapTHble CNpaBOYHble 3HAYEHNS MOBEPXHOCTHOTO HaTAXEHUs M30TOMOB BOAOPOAA W ero opTo-na-
pamogndukaunii npusegeHbl B Tabnuue 2.

Tabnuuya 2— CraHgapTHble CnpaBOYHble 3HaYeHUSA NOBEPXHOCTHOIO HaTshkeHus a. 103, H/M n3oTonos Bogopoa

r K
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

pH2
2,952
2,791
2,628
2,463
2,295
2,126
1,955
1,784
1,612
1,441
1,270
1,101
0,935
0,772
0,614
0,462
0,319

nH2
2,990
2,830
2,667
2,502
2,335
2,166
1,996
1,824
1,653
1,481
1,311
1,142
0,975
0,811
0,652
0,499
0,354

HD

3,377
3,184
2,989
2,792
2,594
2,396
2,198
2,000
1,802
1,606
1,412
1,221
1,033
0,851

HT

3,673
3,462
3,249
3,035
2,821
2,607
2,393
2,180
1,968
1,757
1,549
1,345
1,144

oD2

3,751
3,535
3,319
3,101
2,883
2,665
2,448
2,231
2,016
1,803
1,592
1,384

nD2

3,784
3,567
3,350
3,131
2,913
2,694
2,476
2,258
2,042
1,828
1,616
1,407

DT

4,025
3,793
3,560
3,327
3,093
2,860
2,628
2,398
2,168
1,941

1,717

nT2

4,181
3,938
3,694
3,450
3,207
2,964
2,723
2,483
2,245
2,010
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OkoHuyaHne Tabnuupl 2

TK pH2 nH2 HD HT on?2 nD2 DT nT2

31 0,188 0,220 0,674 0,948 1,180 1,202 1,497 1,778
32 — — 0,504 0,758 0,982 1,003 1,280 1,549
33 — — 0,345 0,577 0,789 0,809 1,069 1,326
34 — — 0,200 0,405 0,605 0,623 0,865 1,108
35 — — — 0,247 0,430 0,447 0,669 0,897
36 — — — 0,109 0,269 0,284 0,483 0,694
37 — — — — 0,127 0,139 0,310 0,502
38 — — — — — — 0,156 0,324
39 — — — — — — — 0,165

B6nn3n TemnepaTypbl TPONHOW TOUKM CpeaHAS KBagpaTuyeckas MOrpelwHoOCTb kputepusa J1 coctaBs-
naet 0,6 % n yBenumymBaeTcsa NPUMEPHO NIMHENHO MO Mepe NOBbIWEHUA TemnepaTypbl, gocturaa 1,5 %
npn T=0,97 k. Ha pucyHke 1 nokasaHbl OTK/IOHEHUSA CTaHAAPTHbIX CNPABOYHbIX AaHHbIX OT 3KCNEepPUMEH-
TaNbHbIX AAHHBIX.

OTK/IOHEHNA 3KCNEPUMEHTA/IbHBIX 3HAYEHMUII NOBEPXHOCTHOMO HATSKEHWSI OT PAcCUMTaHHbIX N0 ypasHeHWo (1):
7— nD2; 2— oD2; 3— nH2; 4 — pH2, 5— nH2, 6 — nD2, 7— pH2, 8 — nH2, 9 — nH2; 10 — pH2;, 11 — nH2; 12— nD2

PucyHok 1— OTK/IOHEHWSA CTaHAAPTHbLIX CNPaBOYHbIX AAHHbIX OT 3KCNEPUMEHTasbHbIX JaHHbIX
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KntoueBble cnoBa: rocygapcTBeHHas cuctema obecneyeHus eguHcTBa W3MeEpPEHWU, BOLOPOA M €ro U3oTonbl,
NOBEPXHOCTHOE HaTsaXeHue
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