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MEXTOCYAAPCTBEHHUB N CTAHOAPT

CAMAPWIA, EBPOMUIA, TALONIVHWIA, TEPBUW, FONTIbMUIA,
3PEUW, TYNNIA, UTTEPEUIA, NIOTELWIA N UX OKUCU

CneKTpasnbHbIii MeTog, onpefeneHus npuMecelt okuceit rocT
PefKO3eMEbHbIX 3MIEMEHTOB 23862.3-79

Samarium, europium, gadolinium, terbium, holmium. erbium, ytterbium, lutecium
and their oxides. Spectral method of determination of impurities in oxides of rare-earth
elements
MKC 77.120.99
OKCTY 1709

MocTaHoBneHnem ["ocypapctBeHHoro komuteta CCCP no ctaHgapTam oT 19 okta6ps 1979 r. Ne 3988 pgata BBEaeHUs
yCTaHOB/IEHa
01.01.81

OrpaHnyeHve Cpoka feicTBMA CHATO no mpoTokony Ne 7—95 MexrocyfapCTBeHHOro COBeTa MO CTaHAapTu3auuu,
meTponoruu u ceptudukayum (MY C 11—95)

HacToswmii cTaHZapT yCTaHaBNMBAET CNEKTPabHbIN METOZ OnpedeneHns npumeceii okuceit peako-
3eMefibHbIX 3neMeHToB (P33) B camapwu, eBponuM, rafoniMHumM, Tepbun, ronbMuu, apbuun, Tynmm, ut-
Tep6umn. nloTeuumn (NpeaBapuTeNbHO NepeBedeHHbIX B OKUCU) U UX OKMCAX.

MeTop OCHOBaH Ha BO36Y)XAEHUU 1 hoTorpadyeckoil perucTpaLum ayroBbix SMUCCUOHHbBIX CEKT-
pOB aHaNM3MPYeMOro mMatepuana 1 06pasLioB CpaBHEHUS.

MaccoBble 0N PefKO3eMeNbHbIX MPUMECEH HAXOAAT MO rpagyMpPoBOYHOMY Fpadinky.

WMHTepBan onpefenseMblx MacCoBbIX [ONel npumeceii oKuceii:

B OKMCK camapusa:
Heoguma 07110 3% po 1k 10“2%
esponus 07110~3% o 1k 10 2%
ragonnuna  01l¢10 3% o 1k 10 2%

BOKUCU eBpONUNA:
Heoguma  oT |+10-3% go 1k 10-2%
camapus oT 510 3% 8o 5k 10-2 %
ragonnuua ot 5 10“ 3% go 5k 107 2%

B OKUCKU TafoNUHNA:
camapua ot | «10~3% o 1k 10“2%
esponua ot 5* 10"3% fo 5k 10 3%
Tepbus 0T73- 10-3%p0 1k 10-' %
aucnposusa o1 510 4% o 1k 10 2%
UTTpUA oT 3+ 10“4% o 5k 10 3%

BOKUCU Tepbusa:
ragonimHua ot 1+\0~3% o 1k \0~2%
aucnposmsa ot 1+10 3% o 1k102%
nTTpUA oT 1+10-3% fio 1k 10~2%

B OKUCU TonNbMusa:
amcnposusa ot 5 10“3% go 3k 10“2%
apb6ua 0T 5+ 10~3% a0 3k 10~2%
UTTpUA oT 3- \0~*% o 1k 102%

(MN3meHeHHaa pepfakums, M3m. Ne 1)

W3paHue oduumansHoe

B OKUCK 3pbua:
ancnposns ot 5+ 10-3% o 3k 10~2%
ronbMus 0T 5+10-3% g0 3k 10-2%
TYNnS oT 110 3% g0 5k 10"3%
uttepous ot | +10“3% po 5k 10“3%
UTTpUS 0T 3+10-3% go 1k 10~2%

BOKWCKU Ty nus
3pbus 0T 5¢10-4 % fo 1k 10“2%

utTepbus  oT 510 4% po 1k 10-2%
noteHns 0T 5¢10-4 % ao 1k 10“2%
B OKMCU NTTepbunsa:
3pbus 0T 5°10-4%p0 1k 10-2%
TYNnS 0T 3+10“4% o 1k 10-J %

NOTeHHA  OT 5- 10~4%p0 3k 10 3%
nTTPMUA 0T 310 4% po 1k 10-2%
B OKWUCK NwTeuns:
apo6us oT 5- 10~4%po 1k 10"2%
TYynma o7 5- 10-4% go 1k 10-2%
utTepéus ot 1¢10“4% o 1k HO~-3%.

MepeneyaTka BOCMpeLLEHa

W3paHve ¢ MiameHeHnsamu Ne |, 2. yTBep>KaeHHbIMK B anpene 1985r., mae 1990r. (MYC 7—85. 8—90).
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i

1. ObWWE TPEBOBAHUA
1.1. O6wwe TpeboBaHus K mMeTody aHanusa no FOCT 23862.0—79.
2. ANMNAPATYPA, MATEPUATJblI N PEAKTUBbI
CnekTporpa AngpakunoHHbln 4P C-13 ¢ peweTkoin 1200 wtp/mm unm 2400 wtp/mm, paboTato-

B MEPBOM MOPSAKE OTPAKEHUSA, C TPEX/IMH30BOM CUCTEMON OCBELLEHUS UMW aHANOTUYHBIA.
leHepatop gyrosoii AM-2 ¢ fONONHWUTENbHBIM PEOCTaTOM WKW aHaNOTMYHbIA, NPUCMOCOBNEHHBII

4ANna nompKura oyrn nepeMeHHOro Toka BbICOKOYaCTOTHbIM pa3psanoMm.

MuKpOOTOMETP HEPErUCTPUPYHOLWNIA TUNna M®-2 1K aHanor MYHbINA.

.MukpodotomeTp peructpupytowmii Tuna Gl nam GUI ¢ camonucuem GIB1 unam aHanormyHsblii.
CnekTponpoekTop Tuna MC-18 nnu aHaNornYHbIiA.

Becbl aHanuTnyeckme trna A4B-200 nnm aHanoruyHble.

Becbl TopcnoHHble TMNa BT-500 nnn aHanormyHble.

BOKC M3 OpraHnMy4eckoro CTekna.

CTynka n Nectuk u3 opraHMYyeckoro CTeksa.

CTynkKa 1 necTuK 3 ALWMbI.

Meub MydensHasa ¢ TepMoperynaTopom, obecreynBaroWwnm TemnepaTypy go 950 *C.

Turnn dapgoposble Ne 5.

CTaHOK ANs 3aTOYKW 3/1EKTPOAOB.

Yrnn cnektpanbHble OCY-7—3, gnametTpoM 6 mMM.

AneKTpofbl, BbITOUYEHHbIE W3 CMEKTPaNbHbIX yrieii OCU-7—3, guametpoM 6 MM:

- 371EKTPOAbI TUNA «PHOMKa» C TOMNWMHON CTEHOK 1 MM, BbICOTOM Hapy)XXHOW CTEHKM 4 MM. BbICOTOW

«HOXKW» 2 MM, TOMLLMHON «HOXKM» 2 MM:

Hbl€.

rny6buHa kpatepa 3 MM, guametp 4 mm — (1),

rnybuHa kpatepa 2 Mm. avametp 4 mm — (1a),

rnybuHa kpatepa 5 Mm, guametp 2 Mmm — (16),

rny6buHa kpatepa 4 Mm. gnameTp 4 mm — (In),

rnybuHa kpatepa 3 mm. guameTp 4,5 mm — (1r);

- 3M1EKTPOAbI C BbICOTON 3aTOYEHHOW YacTu 10 MM, AuameTpoM KpaTepa 2 MM:
rnybuHa Kpatepa 2MmM, TonwuHa cteHok 0,7—0,8 mm — (11),

rnybuHa Kpatepa 2MM, TOALWMHA CTEHOK | MM —(112),
rnybuHa kpatepa 3MMm, TOMLWMHA CTeHOK 0,7—0.8 mm —(IV),
rnybuHa kpatepa 3MM, TOJILMHA CTEHOK 1 MM —(V),
rny6buHa kpatepa 5MM. TonwmHa cTeHok 0,7—0,8 mm —(V1),
rnybuHa kpatepa 5MM. TONWMHA CTEHOK | MM —VID);

- 9NeKTPO/bl C BbICOTOM 3aTOYeHHOI yacTu 10 MM, fuameTpom kpaTtepa 15 mwm:

rnybuHa kpatepa 4 MM. TonwuHa cteHok 0,7—0.8 mm — (VIII).

"patMT NopoLLKOBLIV 0cobolt uncToTbl No FOCT 23463—79.

Kanbka 6ymaxkHas no TOCT 892—89.

Bara meguumHckas komnpeccHas no HTA wnm rurpockonunyeckas no MOCT 5556—81.
CeKyHAOMEP MeXaHUYeCcKuii.

doTonnacTuHkM cnektTporpaduyeckue Tuna 3C n tuna Il YyBCTBUTENLHOCTLIO 154 1nun aHanorny-
obecneymnBaroLLe HOPMabHbIe MOYEPHEHNS aHAIMTUYECKNX JIMHNIA.

CnupT 3TUNOBBIA peKTU(MKOBaHHbIN no FOCT 18300—87.

Kwucnota consiHas no FOCT 3118—77, x. u., pasbaBneHHas 1: 1u 1%-Hblil pacTsop.

KucnoTa wasenesas no MOCT 22180—76, X. Y., HACbIWEHHbIA BOAHLIA 1 0,1 %-HbliA pacTBOPbI.
AmMMuak BogHbIA no MOCT 3760—79.

Llesnit xnopucTbIid.

Hatpwuii gpropucteiii no FOCT 4463—76.

nTnii hTopUCTLIA.

NnTnin yrnekucnbii.

BytepHas cmecb 1— NOPOLUKOBLIA FpaduT, cofepxallimii 5 % xnopuctoro uesns: 5 r Xx10pucToro

Le3nsi cMeLrBatoT ¢ 95 I MOPOLLUKOBOro rpaduta B CTYMKe M3 OPraHWuYeckoro CTek/a, NnepeMeLLnBaioT B
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FOCT 23862.3-79 C. 3

TeyeHue 3 4, fo6aBnAs CNUPT, NOALEePXKMBas Maccy B KalwnLeobpasHOM COCTOSHWU. CMech CyLwwaT B Cy-
WKIbHOM LWKagy npu Temnepatype 100—105 ‘C B TeueHwue 4 u.

BydepHas cmecb 2 —NOpPOLLKOBbIV rpaduT, cogepxalymnii 10 % xnopuctoro Hatpmsa: 10 I X10pucTo-
ro Hatpua cmewwrBaroT ¢ 90 r MOPOLLIKOBOrO rpauTa B CTYMKE U3 AWMbI, NepemMeLlnBaloT B TedeHune | y,
[o6asnas cnvpT, NoAAepXXmBas Maccy B KallmLeobpasHoM cocTosiHMM,. CMeCh CyLIaT B CYLUWUIBHOM LUKady
npu 100—105 ‘C B TeueHue 1u.

BythepHasa cmecb 3 —MOPOLUKOBBIV rpaduT, cogepxawnii 5 % gropuctoro nntus u 5 % yrneknucno-
ro MUTWS: 5 r YTOPUCTOro ANTUA U 5 T YrNeKUCNoro AnTus cmelumsaioT ¢ 90 © NopoLIKOBOro rpauta B
CTYNKe 13 OPraHMYeckoro CTekna, NepemeLlyBaloT B TeyeHne 3 4, f06aBnss cnupT, NojgepXxusas maccy
B KalLMLieobpasHOM coCTOsiHUM. CMeCh CyLLIaT B CyLUW/bHOM LiKadgy npv Temnepatype 100—105 'C B Teue-
Hue 4 u.

BydepHasa cmecb 4 — NOPOLLKOBbI rpaduT, cogepxawmii 10 % dropuctoro Hatpus: W) r dtopuc-
TOro Hatpus cmewumsaroT ¢ 90 T NOPOLLKOBOrO rpagmnta B CTYMKe U3 OPraH1yeckoro CTekna, nepeMeLLm-
BAlOT B TeyeHue 3 4, f06aBnss CNupT, NOALEPXKMBas Maccy B KallnLeobpasHOM COCTOSAHMU. CMechb cyLuaT
B CYLUM/IbHOM LWKady npw TemnepaType 100—105 “C B TeveHue 4 u.

BytepHasa cMecb 5 — NOPOLLKOBLIA rpaguT, cogepxawuii 10 % yrnekucnoro nutus: 10 © yraekmc-
NOro NUTua cmelmsaloT ¢ 90 I MOPOLLIKOBOr0 rpatuta B CTYMNKe U3 ALLUMbI, NEPEMELLIMBAIOT B TeueHue 1y,
fob6asnas cnvpT, NoaAep>KmBasi Maccy B KalimLeobpasHoM cocTosHMM,. CMech CyLLaT B CYLUWUIBHOM LUKady
npu Temneparype 100—105 ‘C B TeyeHne 1u.

OkucK Heofuma, camapus, eBponus, rafonuHws, Tepbus, AUCNPO3Ws, ronbMus, apbus, Tyaus,
UTTEPOUA, NIOTELMS, YACTbIE MO ONPeAenseMbIM NPUMECAM.

CTaHfapTHble pacTBOPbI HeOAMMa, camapus, eBponus, ragonuHus, Tepbus, gucnposns, ronbmMms
apbua, Tynma, uttepbus, noTeuuns, UTTpusa, cogepxawine 10 Mr/cm3 0gHOro U3 nepeyncneHHbix P33 B
pacueTe Ha OKMCb. Kaxablii pacTBOp FOTOBAT OTAENMbHO. 1T COOTBETCTBYHOLLEN OKncu P33 momellaroT B
cTakaH BMmecTuMocCTbio 100 cm3 pobaanstor W) cm3 consHoi kucnotbl 1:1. HarpesaloT A0 MOJHOFO
pacTBOpPEHUS, OXNAXAAKT, NEPeHOCAT B MePHYO Konby BMecTUMOCTbo 100 cM3, fOBOAAT 06bEM AMCTUA-
NMPOBAHHON BOAOW A0 METKU W NMepeMeLlvBatoT.

Pabouve pacTBOpbl ANA MpuroToaneHns o6pasLoB Ha KaXaoi m3 okuceld P33 roToBaT nocnegosa-
TeNbHbIM pa3baaTeHNeM COOTBETCTBYHOLLMX CMeCei CTaHAapTHbIX PacTBOPOB onpesensemMbix P33.

Pa6oune pactsopbl A, cofepxalue no | Mr/cmM3Kaxoro 13 onpefenseMblx 3/1EMEHTOB B pacyeTe Ha
€ro OKMCb: B MEpHYIO K06y BMeCTMOCTbI0 100 cm3nomewatoT no 10 cM3cTaHAapTHbIX PacTBOPOB COOT-
BETCTBYHOLWMX P33, yKa3aHHbIX B Tabn. 1, n f0BOAAT 00beM A0 MeTKM | %-HbIM pacTBOPOM COMSHOM
KNCNOThI.

Pabouune pactsopbl b. cogepxalyme no 0,1 mr/cM3 Kaxaoro n3 onpegensemMblX 31eEMEHTOB B pacyeTe
Ha ero OKu1cb roToBAT pasbaaTeHyem COOTBeTCTBYtOLLero pactsopa J1 B 10 pa3 1%-HbIM pacTBOPOM CONA-
Holn kmcnoTbl. CocTaBbl pabourx pacTBOPOB NpuBefeHbl BTabn. 1

Ta6bnuua 1
CocTaB paboyero pacTsopa
Homep pa6ouero MaccoBas KOHLEeHTpa
pacTeopa HanMeHOBaHMe 3NemMeHTa NMA KaXXA0ro ajieMeHTa “n
pacyeTe Ha el OKWUChb,
mr/cm*
16 NTTpuii 01
1B 0.01
2A [Oucnposnii 1
2b 0.1
3A Spbwuii, nnpwnii 1
3b 0.1
4A Lncnposuii, ronbMuid, Tynuid, NTTpuii 1
4b 0.1
56 NTTepbuii 01
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C. 4T OCT 23862.3-79

Mpogomkexve Ta6n. |
Coe /18 pabouero paosopa

Homep paboyero MaccoBas Konuewurpa*
pact siopa HanveHoBaH1e 3nemeHTa MH KKAOrO 3NeMeHTa 1
pacyeTe Ha et0 OKWCb,

mr/cml

6A 1

66 dpbwuid, TynuiA, UTTpUiA 0.1

6B 0.01

A 1

76 NoTeunii 0.1

7B 0.01

8A Heoaum, eBponuid, ragonnHuii 1

8b 0.1

9A Heoanm 1

96 0,1

10A Camapuii, rafonuHumi 1

HOb 0.1

MA 1

116 Camapuid, Tep6uii, [UCNpPO3UiA, UTTPUIA 01

11B 0.01

12A [afonvHWi, ANCNPo3niA, UTTpUi 1

126 01

13A 1

136 dpbwuii, UTTepbuii, nTeLmnin 0.1

13B 0.01

14A 1

14b dpbwuid, Tynuin, nttepbuii 0.1

14B 0.01

156 EBponuii 01

15B 0,01

Pa6oune pactBopbl B. cogepxawyme no 0.01 Mr/cM3 KaxXaoro U3 onpegensieMbixX 3N1eMeHTOB B pacuyete
Ha ero OKMCb, FOTOBAT pa3baB/jieHMEM COOTBETCTBYHOLLEro pactsopa b B 10 pa3 1 %-HbiM pacTBOPOM
consHoi KncnoTbl. CocTaBbl paboynx pacTBOPOB MpMBeAEHb! B Tabn. .

Pazg. 2. (Mis3meHeHHasa pegakums, V3m. Ne 1)

3. NoAroToBKA K AHANN3Y

3.1. MpuroToBneHve 06pa3LB CpaBHEHUA

Kaxgaplii 06pasel, cpaBHeHus (OC) roTtoeAT nepef hoTorpadmpoBaHMeM ero CneKkTpa CMeLIMBaHEM
06pa3LoB Ha okMcu P33 ¢ MOPOLUIKOBLIM rpadiMToM B COOTHOLIEHMN 1:1.

3.2. MpuroTosneHne o6pasLioB Ha okucy P33

10 r okncn P33, umcToii no onpefenseMbiM MPUMECAM, MOMELIAOT B CTakaH BMECTMMOCTbIO
1000 cm3, cmaumBaroT BogoM, Ao6aBnatoT 100 cmM3 CONAHOM KUCNOThI, pa3baBneHHon | : 1, n HarpeBaroT 40
NOMIHOrO PacTBOPEHUS.

PacTBop ynapusaroT 40 BnaxHbIX Conel, pacTBopstoT B 100 cM3 AUCTUNNMPOBAHHO BOAbI U B MOAY-
YeHHbIV pacTBOp BBOAAT paboune pacTBopbl A, b nam B B KonnyecTBax, NPUBEAEHHbIX B Tabn. 2—8 (a—e).
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O603HayeHne obpasHa

oorj-1
oorf-2
oora-3
oorpa-4

O603HaueHe obpasHa

oon

oorz2
oors
oor4

0O603HauyeHne obpasua

oors
COorT6
oon
oon
oor9
oono

O603HayeHne 0bpaTuB

0031
0032
00933
0034
0035

O603HaveHne ob6pasua

0036
0037
0038
0039

FOCT 23862.3-79 C. 5

Tabnuwna 2

O6pasLbl Ha oKucy rano.HwHs (OO d)

MaccoBas 401 OKUcKU UTTpUs
noora. %

5-104
leto -’
2-10"3
3¢10-*

KonnuecTBo f06aBNsieMbIX paboumx pacTBOpOB, cM’

13 1B

— 5

1 —

2 —

3 —
Ta6numuya 3

O6pasupl Ha okucy ronbmus (OOT)

MaccoBas o751 OKUCH
ancnposus
B OOl. %

5M0O-3
1.10-2
2-10-2
3-10-2

MaccoBas gons okuceii
apbus, uTTpuUs
B OOl. %

3*10-2
5¢10-3
110-2
2-10-2
3-10-2
5-10-2

KonnyecTBo fo6aBnseMbix paGoumx pacTBOpOB, CM’

2A 26

5

1 —

2 J—

3 —
Tabnuua 4

KonnuecTso fo6aBnsembix pa6ounx pacTBOpoOB, CM*

3A 3b

3
- 5
1 -
2 _
3 -
5 —

Ta6bnuuya 5

O6pasHbl Ha okuncu 3pbus (003)

MaccoBas fjons oKuceit
AUCNPO3nA, 0ABMUN. Tynns,
nttpusa B 003. %

MaccoBas fons OKUCU nTTep6us

B 003. %

I-10 -3
2-10-2
3-10-2
5-1D-3

67

KonnuecTBo foGaBnseMbix paGoumx pacTBOpOB, CM’

1A 45
3
— 5
1 e
5 —
3 —
Tabnuua 6

Konnuecto A06aBnsieMbIX paGoumnx
pacTBopos, em’

5B

G N



C. 6 NOCT 23862.3-79

Tabnuuya 7
O6pasupl Ha okucy utTepbus (OOH)
MaccoHam fons KonnuecTso fo06asnsemblx PAOOHMX pacTBopoB. em’
O6o3HaueHne o6pata  ,,caii 3p6|/19|f1 TynmS, A P P
mnpHa B OOH. 5B 6A 6b B
oont 3-10-4 _ — 3
oonz 510-* - - 5
oo 1i0-J - 1 -
oon4 3-10~J - 3 -
00wus 5-10~J - 5 -
0.0/77) 1010 -2 | - —
Tabnuua 8
M K 1
OGo3Hauetme obpasta ”;Cfe():sg gogggkmoc/l; 07M4ecTBO A06aBnseEMbIX Pabouymx pacTBOPOB, CM
A 76 7B
oonr 5-10-4 — — 5
oons 1i0-J - 1 -
oom9 3-io-J — 3 —
00O 5- ICTJ - 5 —
oon1i1 1%10-2 1 — _
Tabnunuya 8a
O6pa3sybl Ha okncy camapus (OOCM)
OG6o3HaueHne 06pasya MaccoBasi HOMM OKMCeH Konuyectso go6asnsiemMblx pabounx pacTBopos, CM’
CpaBHeHNs HeoAuMa, eBponus, rafonvHus
P 8 OOCM, % SA Kb
OOCM1 1+10-2 I _
OOCM2 5-10-3 - 5
oocm3 3- 10 -3 — 3
OOCWV4 2-1(y-3 - 2
OOCM5 1+10~3 — 1
Tabn nuya 86
O6pasHbl Ha okucy esponus (OOE)
OGo3HaueHme MaccoBas fons okuceit B OOE. % KonunyectBo no6aBnsemMux paboymx pacTBopos, CM’
obpasHa
epanHeHnm
camapum.
neonnma XafoNMHNA 10A 96 106
OOEI 1+10-* 5-10-3 1 5
00E?2 2%10-* leto -2 _ 2 0
OOE3 S5ml10~J 2-10-2 2 5 -
OOE4 leto -2 5-10-2 5 10 —



MOCT 23862.3-79 C. 7

Tabnuuamu
(Or>paLwbl Ha okucw i-anonnHusa (OOT aa)

MaccoBasi nons okuceii B OOlNga. A KonunuecTtBo f06aBnseMbIX paboumx pacTBOpoB, CM’
O6ogHg:s;|me
CS&SHEHMH A(i/li:Mn?)%VslT/I'ﬂ .Tevz)gl;;,ﬂ enponmn MNnA MB MB 156 ISB
OOrl ga! 3-10-4 _ _ 3
OO0l ga2 5*10 -4 - - 5
OO0l ga3 leto—A - 1 -
OOl fa4 3-10-3 - 3 -
OO0r a5 510 -’ - 5 —
OO0l a6 1*10%2 1 - —
OOr ga7 7 e10~2 2 - —
OO0l a8 5-10 -2 5 - -
O0rga9 let0 -1 10 — _
OOl pa 10 5¢10-3 5
OOrpgal'l 3-10 -3 3
OOl pal” 110-3 1
OOrlrpa13 5-10-4 5
OOr gal4 3* 10-4 3
OO0l gals * e 10-* 2
OOl pal16 leto -4 1
OOrpal7 5¢10-* 0.5
Tab6nwnuyasdr
O6pawsbl Ha okucy Tepbus (OO'lH)
O603HaueHme o6pasHa MaccoBas HONs OK/eeH Konn'lCCls» fo6aBnsemMbix paboumx pacTBopos, em’
CpaBHeHWs raﬂOHMHMﬂ,BAOMCOI'!IEO(%ﬂ, nTTPUA, 12A 126
oori 1.10-2 1 _
OO0T2 5¢10-3 - 5
00T3 3¢10-3 - 3
OOT4 2-10-’ — 2
OOT5 lel»-3 — 1

Tabnuuyamu
O6pawbl Ha okucy Tynus (OOTy)

MaccoBas 70N oKuceit KonnuecTBo go6GaBnsieMbix pa6oumx pactBopos, em1
0O603HaveHne obpasua 3p6us, WTTEP6NA
Cpanmenns noTeuus B OOTy, A 13A 136 138
OOTy! leto -2 1 — —
OO0Ty’ 5-10-3 — 5 —
00Ty3 3+ 10-3 - 3 -
OQOTy4 1*10“3 - 1 —
OO0Ty5 510-4 5
- n

J-1- 1820 69



C. 8TOCT 23862.3-79

Ta6bnuuya 8
Mopa bl Ha okucu noTeums (O0JT0)
Muccoiiaii mosu OKvceit KonHuyecTno fgobannsembix paboumx pacisopon. cm’
O603HayeHne o6pasHa 3p6us, Tynus, UTTEp-

CpaBHeHUs 61t v 0O/Mo. * HA 146 148
OO0/To! 1.10-3 1 _ —
0O0/o2 5-10-3 - 5 -
0O0/o3 3-10-1 - 3 -
OO/k»4 1%10* 3 - 1 -
OO/J1k»5 5*10—* - - 5
00/106 3.10-4 - - 3
OO0/mo7 1.10-4 - _ 1

Mocne cMelwvBaHUA pacTBOPOB N106aa3fAT AUCTUANNPOBAHHYO BOAY A0 obbema 500—600 cm3 u
ammumak fo pH 1,5—2. PacTBop HarpeBaloT 4O KuneHus, fo6asnsoT 150 cM5 ropsvero HachbIlleHHOro
pacTBopa LLaBeeBoil KNCNOTbl. PacTBOP C 0CaaKoM BbiAepXnBarT 24 u. OcafjoK OTQUIbTPOBLIBAIOT Yepes
(hUNbTP C CUHel neHTol, NnpombiBatoT 20 cM30.1 %-HbIM PacTMOPOM LLIABE/EBON KUCNOTbI, MOMELLAIOT B
thaphopoBbIA TWUrenb, NOACYLUMBAIOT Ha 3MEKTPOM/MTKE W NPOKanuBaloT B MydenbHol neun npu 900 C
[,0 MOCTOSAHHOW Macchl. MMpoKaneHHbIe OKNCU XPaHSAT B 3KCMKATOPE B MaKeTax U3 KasibKu.

Macca HaBecok okuceli P39 10 1. CocTaB, KOHLUEHTpaLmMs U KONNYeCcTBO, CM3, 406aBAsSieMbIX paboumx
pacTBOPOB OKuCeli onpefensembix P33 npuBefeHsl B Tabn. 2—8 (a —e).

4. MPOBEAEHWVE AHAJTIN3A

4.1. AHanusupyemyr npoby vam obpasel, Ha okucu P33 cmeLunBalOT C paBHbIM KOAMYECTBOM MO-
POLLKOBOro rpadura unm 6ydepHoli cMecu B CTyMNKe 13 SLWMbl 40O NOAYYEHUS OL4HOPOAHON cmecu. Cmecb
BbICLIMNAOT Ha IMCTOK KaslbKW 1 [JOBEPXY MAOTHO 3aMo/IHAIOT KpaTepbl 3M1eKTPOL0B MHOMOKPaTHbLIM Morpy-
XXEHUWEM 3M1eKTPoAa B CMeCb. Pa3mepbl 3/1EKTPOJ0B NPUBEAEHbI B pasf. 2.

[Ba anekTpoja, 3anofiHeHHbIX Npo6oi naM 06pasL,oM CpPaBHEHUS, MOMELLAOT B LUTATUMBE BEPTU-
KanbHO, KpaTepamu HascTpeuy Apyr Apyry. Cnektpbl hoTorpaupytoT Ha cnektporpade 4® C-13. CrnekTp
npo6bl 1 06pa3Ha CpaBHEHMS PErMcTpUPYIOT Ha (hoToNNacTVHKe No TpK pasa.

3KCNOHMPOBaHHbIE POTONMACTUHKU NPOABAAIOT, NPOMbIBAIOT BOAON, (MMKCUPYHOT, NPOMbIBAIOT B
MPOTOYHON BOAE B TeyeHMe 15 MUH 1 CyLuar.

4.2. AHanu3 ragonvHna Uan ero OKMUcK

lagonuHnin NepeBoAAT B okmch no MOCT 23862.0—79.

4.2.1. OnpepeneHne Cofep>KaHnsa OKUCK UTTpUs

HaBecky aHanu3npyemMoit npobbl un Kaxgoro obpasua OO A1 —OO0r 14 maccoii 240 mr (cM. Tabn. 2)
CMeLmBatoT ¢ 240 Mr ByhepHoi cmecn 1un nomewwsatoT (cm. n. 4.1) B WecTb 3n1eKTpooB |. Mexzay anekTpo-
[JamMuy 3aKuratoT fyry nepeMeHHoro Toka 14 A. ®oTorpadumpytoT cnekTpbl ¢ akcnosuymeid 120 c. PaccTos-
HVe MeXgy 3/1eKTpojamy BO BPeMs 3KCMO3NLUW NOALEPXKMUBAIOT PaBHbIM 2 MM.

CnekTpbl oTorpadumpytot B obnactv gnnH BonH 300,0—330,0 UM € MOMOLLLIO CNeKTporpaga
[0 ®C-13 ¢ pewweTkoii 2400 wTp/mMm. LLnpuHa wenn cnektporpadga 20 MKM. B KacceTy cnekTporpada 3aps-
XatoT hoTonnacTuHky tuna Il.

(N3meHeHHas pepakums, N3m. Ne 2).

4.3. AHanu3 rofibMus Un ero OK1cu

lonbmuii nepeBogAaT B okuck no FOCT 23862.0—79.

4.3.1. OnpefeneHne COAePXKaHNa OKMUCK UCNPO3NA

HaBecky aHanm3npyemoii npobbl unu Kaxaoro obpasua OOMN —OO0r4 (cm. Tabn. 3) maccoii 60 mr
CMeLUMBAKOT ¢ 60 Mr MOPOLLKOBOro rpagura v NoMeLlatoT B KpaTepbl LWecTn anektpogos IV (cm. n. 4.1).

Mexgay anekTpojamu 3aXuratoT Lyry nepeMeHHoro Toka 14—15A. doTorpaupytoT CnekTpbl ¢ 3KC-
nosuuueit 90 c. PaccTosHWe Mexay 3M1eKTpo4aMu BO BPEMS 3KCMO3ULMM NOALEPXKMBAIOT PaBHbIM 2 MM.

CnekTpbl (hoTorpadupytoT B 061acTh gnmnH BonH 420.0—425,0 HM ¢ momMoLLbio cnekTporpada 4 ® C-13
C peweTkoin 2400 wtp/mm (cm. n. 4.1). LWunpuHa wenu cnektporpaga 20 MKM. B KacceTy crnekTporpaga
3apsKatoT naacTuHKy Tuna 11
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4.3.2. OnpepeneHne coaepXXaHus OKUCen apbus u nttpus

HaBecky aHannaupyemoli npobbl nam Kaxgoro obpasua OOM5 —OOTMO (cm. Tabn. 4) maccoin 60 mr
CMeLMBaloT ¢ 60 Mr MOpPOLLKOBOro rpauta v NomeLlatoT B KpaTeps! LWecTu anekTpogos IV (cm. n. 4.1).
Mexay 3neKTpofaMun 3aXuratoT Lyry nepemeHHoro Toka 14—15 A. ®oTtorpampyroT CnekTp 40 NOSHOro
BbIropaHus npoobl (-90 ). PaccTosHWE MeXAy 3M1eKTPOoaMM BO BPEMS 3KCMO3WULUW MOALEPKMBAIOT PaB-
HbIM 2 MM.

CnekTpbl hoTorpagupyoT B 06nactv gavH BonH 390.0—410,0 HM Cc MomoLb cnekTporpaga
O®C-13 ¢ pewetkoin 2400 witp/mm (cm. n. 4.1). WinpuHa wenwu cnektporpaga 15 MKM. B KacceTy cnekTpo-
rpacha 3apspkaroT NAacTUHKY Tvna 11

4.4. AHanu3 3pbus Um ero okKucu

Apbuit nepeBogaT B okmch no FOCT 23862.0—79.

4.4.1. OnpefeneHne COAepXaHns OKUCel AUCNPO3US, TONbMUS, Tyua, UTTPUS

HaBecKy aHaim3npyemoit Npo6bl W KaxToro o6pasua 0031 —OO035 (cm. Tabn. 5) maccoit 50 mr
cMeLumBatoT ¢ 50 Mr NoOpoLUKOBOro rpatura U NOMeLLAOT B KpaTepbl LLeCTW 3n1eKkTpogos 111 (cm. n. 4.1).

Mexay 3neKTpoamu 3aXnraroT ayry nepeMeHHoro Toka 12—13 A, dotorpatmpytoT CAeKTp ¢ 3Kcno-
3uumeli 90 c. PaccTosiHVe MeXay 3MeKTpo4aMy BO BpeMS SKCMO3ULUM NOALEPXKMBAIOT paBHbIM 1.5 MM.

CnekTpbl hoTorpagupyoT B 06nactv gavH BonH 310,0—350,0 HM ¢ MomoLb cnekTporpaga
O®C-13 ¢ pewetkoin 1200 witp/mm (cm. n. 4.1). LLnpuHa wenm cnektporpaga 15 MKM. B kacceTy cnekTpo-
rpacha 3apsxatoT nnacTuHky' Tuna 3C.

4.4.2. OnpegeneHne coflepXXaHns OKUCK UTTepous

HaBecky aHanusvpyemoli npobbl unn Kaxgoro obpasua 0036 — 0039 (cm. Tabn. 6) maccoii 50 mr
CMeLrBaloT ¢ 50 MI NOPOLLKOBOro rpadmta U NOMeLLalT B KpaTepbl Wwectun anekTpogos Il (cm. n. 4.1).
Mexay aneKkTpojamMmn 3aKUratoT Lyry nepeMeHHoro Toka 12—13J1. dotorpadupytoT CNekTp € 3KCNo3nLm-
eii 60 c. PaccTosiHMe MeXay 3N1eKTpoAamMy BO BPeMS 3KCMO3WLMN MOAAEPXKMBAIOT paBHbIM 1,5 MM.

CnekTp oTorpadupytoT Bo6naeT gnvH BonH 390,0—400,0 HM ¢ nomoLbto cnekTporpada AP C-13
c peweTkoi 1200 wtp/mm (cm. n. 4.1). LWWnpuHa wenu cnektporpaga 12 mkm. B kacceTy cnektporpada
3apsKkaloT nnacTuHky tuna 3C.

4.5. AHanu3 n3tepous Uam ero oKmucu

WNTTepbuii nepeBoaaT B oknch no FOCT 23862.0—79.

4.5.1. OnpefeneHune cofepXaHns OKUCER 3pbus, Tynus, uttpus

HaBecky aHann3mpyemoii npobbl unn kaxagoro obpasua OON1 —OOWU6 (cm. Tabn. 7) maccoii 50 mr
CMeLrBaloT ¢ 50 Mr NOPOLLKOBOro rpaduTa U NOMeLLaoT B KpaTepbl WwecTn anektpogos Il (cm. n. 4.1).

Mexay anekTpojamu 3axuratoT ayry nepeMeHHoro Toka 14—15 /1. doTorpaupyoT CNekTp ¢ 3KCno-
3uumeii 105 ¢ ¢ npeaBapuTenbHbIM 06XXUTOM B TeueHue 15 ¢. PaccTosiHMe MeXay 371eKTpoLamu BO Bpems
IKCNO3NLMMN NOAAEPKMBAIOT PaBHLIM 2 MM.

CnekTtpbl oTorpagupytot B ob6nactv anvH BonH 310.0—335.0 HM C MOMOLLBLIO CnekTporpaga
O®C-13 ¢ pewetkoin 1200 wtp/mm (cm. n. 4.1). LnprHa wenm cnektporpaga 15 Mkm. B KacceTy cnekTpo-
rpacha 3apskaloT nnacTuHKy Tuna 3C.

4.5.2. OnpefeneHne cogepXxaHus oKucu noTeums

HaBecky aHanuaupyemoii npobbl nam kaxaoro o6pasya OON7 —OOH 11(cm. n. 3.2 Tabn. 8) maccoi
60 Mr cmelumBatoT ¢ 60 MI MOPOLLKOBOro rpaduTa M MOMeLLalOT B KpaTepbl WeCTu 31eKTpogoB 1V (cm.
n. 4.1).

Mexay aneKTpojamu 3aXxuratoT ayry nepeMeHHoro Toka 14—15A. doTtorpagmpyoT CnekTp ¢ 3Kcno-
3uymein 90 c. PacCTosiHME MeXay 3MeKTpodaMy BO BPeMs 3KCMO3ULUW NOALEPXKMBAKOT PaBHbIM 2 MM.

CnekTpbl oTorpagupytoT B 06n1actun AavH BonH 260,0—270.0 HM C MOMOLLBIO CnekTporpaga
OdC-13 ¢ peweTkoit 1200 witp/mm (cm. n. 4.1). LLinpuHa wenm cnektporpaga 15 MkM. B KacceTy' cnekTpo-
rpaga 3apskaroT nnacTuHky tmuna 3C.

4.6. AHasIiM3 camapusi U ero oKucu

Camapwuii nepeBogsT B okuncb no FOCT 23862.0—79.

4.6.1 OnpepeneHune copepxXxaHnsa OKUCK eBponus

HaBecky aHanm3npyemoii npobbl 1 Kaxaoro obpasya OOCM 1—OOCM5 maccoit no 180 Mr nomeLua-
10T B KpaTepbl Tpex rpaduToBbIX 3MEKTPOAOB TUMa «ptomMka» (1a). Mpu 3anonHeHUM 3NeKTPOAOB OKMCb
camapusa BbICLINAIOT Ha NIMCTOK Ka/ibKU 1 JOBEPXY MIOTHO 3anO/HAIOT KpaTepbl 3/1EKTPOA0B MHOrOKpaT-
HbIM NOTPY>KeHNEM 3/1eKTPOa B OKMCb caMmapuns. MpoTuBoanekTpogom cnyxuT anektpog (VI1), 3anonHeH-
Hblli 6ythepHOI cMeckbio 2.

e 7



C. 10IMOCT 23862.3-79

[Ba anekTpoga, 3anofiHeHHble Npo6oli nan 06pasLLOM CPaBHEHNS, NOMELLAOT B LUTATUB BEPTUKASIb-
HO. KpaTepamu HaBCTpeuy ApYr ApYry. AHOLOM CYXWUT 3N1eKTPOZ, 3arnofHeHHbIV aHanM3upyemoin npo6oi
nm 06pasLoM CpaBHEHNS, KaTOAOM — 3M1eKTPO/, 3ano/HeHHbI 6ydepHOR cmecbio. Mexay anekTpogamu
32KUratT ayry NoCcTOAHHOro Toka cunoin 10 J1. doTorpadmpytoT cnekTpbl ¢ 3kcno3uymelt 60 c. Pacctos-
HVe Mexay 3M1eKTPo4aMmn BO BPEMS 3KCMO3ULIMN MOAAEPKMBAIOT paBHbIM 3 MM. CreKTpbl hoTorpagupytoT
B 061acTu anuH BonH 285,0—300,0 HM ¢ nomoLbio cnekTporpada AP C-13 ¢ pewweTkoid 2400 wTp/MM.
LLnpuHa wenu cnektporpada 20 MKM. B kacceTy' cnektporpaga 3apskaroT potonnactuHky tvn 1.

4.6.2. OnpegeneHve cofep>XaHnsa OKMUCel HeoaMMa, rafo/IMHMS

HaBecky aHanm3vmpyemoit npobbl M Kaxgoro obpasya cpaBHeHus OOCM 1—OOCM3 maccoii no
40 Mr cmeLwmBatoT co 120 Mr rpadMTOBOr0 NOPOLLKA B CTYMKE M3 ALLMbI L0 NOMYYeHUs OAHOPOAHOW MaccChl.
CMecCb BbICHINAKT Ha SINCTOK KafibKui W JOBEPXY M/I0THO 3aMONHSAT KpaTepbl ABeHaAuaty rpapuToBbiX
anektpogoBs (VIII). [Ba anekTpoga, 3anosHeHHbIX NPo60i 1AM 06pas3yoM CpaBHEHMS, NOMeLIaoT B WTa-
TUB BEPTUKANbHO, KpaTepamy HaBCcTpedy Apyr Apyry. Mexay afeKkTpofaMun 3aXuratoT fyry nepemMeHHoro
Toka cunoin 15 A n cotorpadmpytoT cnekTp ¢ akcnosuuueid 90 c. PaccTosHUe MeXay 3/1eKTpojamu BO
BPEMS 3KCNO3NLMN MOLAEPXKMBAIOT 3 MM.

CnekTpbl hoTorpadupytoT B 06n1acT ANUH BOSH 425.0—435.0 HM (Mpy onpefeneHnun HeoanmMa)
n 300,0—310.0 HM (Mpw onpefeneHWn rafosiMHUSA) ¢ NOMOLLbO cnekTporpada AP C-13 ¢ pelueTKoi
2400 wtp/mm. WnpuHa wenn cnektporpadga 20 Mkm. B kacceTy cnekTporpada 3apsxatoT hoTonnacTuHKy
T™n 1L

4.7. AHann3 eBponus Un ero oK1Mcu

EBponuii nepeBogsaT B oknch no MOCT 23862.0—79.

4.7.1. OnpegeneHne CoflepXXaHUs OKMCen HeoamMMma, camapus, ragonnHus

HaBecky aHanu3upyemoi npobbl 1 kaxgoro obpasua cpaBHeHus OOEI — OOE4 maccoit 100 mr
cmeLumBatoT ¢ 400 Mr MOPOLLIKOBOrO rpadmTa B CTYMKe U3 ALLMbI J0 MOMYYeHUs 0LHOPOAHON cmecu. CMech
BbICHINAIOT Ha Ka/lbKy W MOTPYXEHWEM 3/1EKTPOAA B CMECh JOBEPXY MAOTHO 3aro/HAKOT LWECTb rpafuUTOBbIX
anekTpogos (I). [Ba anekTpoga, 3anonHeHHble Npo6oi 1n 06pasLoM CpaBHeHMsA, MOMELLAIOT B LUTATUB
BEPTVKa/IbHO KpaTepamu HaBCTpeuy Apyr Apyry. Mexay anekTpofamu 3aXuratoT fyry nepemMeHHoro Toka
15—16 A. doTorpadupytoT CnekTpbl € 3Kcnosuuuein 80 ¢ nocne NpeABapuTeNbLHOrO 06XNra B TeYeHue
60 ¢ Npy 3aKpbITON Wenwn cnekTporpada. CnekTpbl hoTorpadmpytoT B 06n1acTi a/inH BonH 385 HM. LW npu-
Ha Wwenwu cnektporpada 15 MkM. B KacceTy cnekTporpadga 3apsXatoT naacTuHKy tvn 1.

4.8. AHanu3 rafiofiMHMA WA ero OK1cK

lagonuHnin nepesBofsaT B oknch no FOCT 23862.0—79.

4.8.1. OnpefeneHne cofep>xaHns OKuceid camapus, Tepbus, AUCNPO3Na, UTTPUS

HaBecky aHanm3mpyemoli Npobbl 1 Kaxkaoro obpasua cpaBHeHns OO ga!l —OOIM a9 maccoit 300 mr
cmeLlunBaroT co 100 Mr 6ydepHoii cMecn 3 B CTYMNKE U3 ALWMbI 40 NOAYyYeHUs OLHOPOAHOW Macchbl. Cmech
BbICHIMNAKOT Ha IMCTOK Ka/bKN M MHOTOKPATHLIM MOTPYXXEHWEM 3/1EKTPOA0B B CMECH MI0THO [JOBEPXY 3a-
MONHAIOT KpaTepbl 31eKTPogoB (1r). SneKTpog ¢ aHanu3npyemoi npoboi unm 06pasLoM CpaBHEHMS Cly-
XXWT aHOAOM, KaTOAOM ChyXWT 3nekTpog (V). 3anonHeHHbI 6ydepHoi cmecbio 4. Mexay anekTpogamm
3aKUratoT Ayry nocTosHHOro Toka 13 J1. Bpems akcnosuuum 90 c. CnekTpbl JoTorpatmpytoT Ha CreKkTpo-
rpace AP C-13 ¢ peweTkoi 1200 wp/Mm B 06nacTn 410,0—440,0 HM. B KacceTy 3apskatoT h0TONNaCTWH-
Ky Tun Il.

4.8.2. OnpepeneHune cofiepXaHns OKUCK eBponus

Hasecky aHanu3vpyemoii npobbl M Kaxzoro obpasua cpasHeHus OOlMpal0 —OOlMgal7 maccoi
40 Mr nomewaoT B anekTpos (1B) M Nerkum MocTyKMBaHWeM 3neKTpoda L06MBalOTCA paBHOMEPHOro
pacnipegeneHus npobbl B 06beme kaHana B pgpyroii anektpog (VII) nomewatoT 6ydepHyto cMech 2 myTem
MHOTOKpPaTHOrO MOrPYXXeHUs B Hee 3nekTpoda. Mexay 3neKkTpojaMmn 3aXuratoT ayry NoCTOAHHOMO ToKa
10 1. SneKTpoA ¢ Npoboii CNYXXNT aHOAOM, 3N1EKTPO/ C BythepHOl CMecbio — KaTo4oM. PaccTosiHme mexay
anekTpodamu nogaepxmeaerca 2 MM. CnekTpbl oTorpadumpytoT Ha cnekTporpade AP C-13 ¢ pelleTkoi
1200 wtp/mm B 061acTn 460 HM. Bpems akcnosuymm 30 ¢. B KacceTy cnekTporpada 3apspkatoT ghoTonnac-
TUHKY Tvn 1.

4.9. AHanu3 Tepbus WK ero oKncy

Tep6uii nepeBogaT B okucb no MOCT 23862.0—79.

4.9.1. OnpepgeneHvie COLEPXKaHUA OKUCK rafloIMHKA

Hasecky aHanuampyemoii npobbl 1 Kaxgoro obpasua cpaBHeHuss OOTI — OOT5 maccoii 100 mr
cMmeLumBaroT co 100 Mr 6ycepHOin cMecr 5 1 MOMeLIatoT B KpaTepbl LWEeCTW rpadmToBbIX 3nekTpogos (VI).
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Mexzay anekTpofamu 3aXXKUraroT Ayry nepemeHHoro toka 14—15A. Bpems akcnosmumm 90 ¢. PaccTtosHue
MEX[Y 3NeKTpofamu BO BPeMS 3KCNO3NLMM NOAJEPKUBAIOT 2 MM.

CnekTpbl (hoTorpadumpytoT B 06/1acTh AnnH BoH 295,0—305.0 HM ¢ momoLwbio cnekTporpaga 4 ® C-13
C peLueTkoii 2400 wtp/mm. LWvpuHa wenw cnektporpada 20 MKM. B LEHTP KacceTbl cnekTporpada 3apsxa-
10T (hOTONNACTUHKY TnN II.

4.9.2. OnpefeneHne cogepXaHns oKMCK AUCnpo3smns

HaBecKy aHanm3vpyemoii nNpobbl 1 Kaaoro obpasua cpaBHeHus OOT1 — OOT5 maccoid 150 mr
CMeLrBaloT co 150 Mr MOPOLUKOBOro rpaduta v NMOMELLAKOT B KpaTepbl LIECTU rpauTOBbIX 3N1EKTPOLOB
(1a). Mexay anekTpojamMun 3axuratoT ayry nepemeHHoro Toka 14—15 /1. Bpems akcno3uumm 90 ¢. Pacctos-
HVe MeXay 3NeKTpoAaMu MoALep>KUBatoT 2 MM.

CnekTpbl oTorpacupytoT B 06nactn anavH BonH 410,0—425.0 HM ¢ NOMOLLbIO CnekTporpaga
L& C-13 ¢ peweTkoii 2400 wrp/mm. LWnpuHa wenu cnektporpada 17 mkm. B KacceTy'cnekTporpada 3aps-
XaroT poTonnacTuHky tun 3C.

4.9.3. OnpefeneHne cogepXaHns oKMCK UttTpus

HaBecky aHanusupyemon npobbl U Kaxgoro obpasua cpaBHeHuss OOT1 — OOT5 maccoii 90 mr
cmewwnBatoT ¢ 90 Mr NOPOLLKOBOro rpauTa U MOMELLAIOT B KpaTepbl wectn anektpogos (VI). Mexay
3/1eKTpoAaMu 3aXuratoT 4yry nepemeHHoro toka 14—15 J1. Bpems akcno3uuum 90 c. PaccTofHme mexay
3NeKTpoAamMu no BPems 3KCMO3ULMM NOLAEPKMBAKOT PaBHbIM 2 MM.

CnekTpbl (poTorpadupytoT B o6nactv nnH sonH 320.0—330,0 HM C NOMOLLbIO CcrnekTporpaga
O ® C-13c peweTkoit 2400 wrp/mm. WnpuHa wenn cnektporpadga 22 MKkM. B kacceTy cnekTporpada 3aps-
XaroT hoTonNacTUHKy Tuna 3C.

4.10. AHann3 TyNMs WM €ro OK1cK

Tynwnit nepeBogsT B okuchk no MOCT 23862.0—79.

4.10.1. OnpefeneHvie COAepXXaHns okucein apous, nttepbus

HaBecky aHanusmpyemoil npobbl 1 Kaaoro obpasua cpasHeHus OOTyl — OOTy5 maccoit 60 mr
CMeLVBaloT ¢ 60 Mr NMopoLIKOBOro rpadura v MOMeLLaloT B KpaTepbl LUECTU rpadUTOBbLIX 3/1EKTPOA0B
(V). Mexay aneKkTpogamu 3aXuraroT agyry nepeMeHHoro toka 14—15A. Bpems akcnosmuum 60 c. PaccTo-
AHME MEeXAY 3N1eKTpojamy BO BPeMs 3KCMO3ULUM NOALEPXKUBAIOT PaBHLIM 2 MM.

CnekTpbl hoTorpagupytoT B 06nactun anamH BonH 322.5—330.0 HM C MOMOLLBI0 CnekTporpaga
L& C-13 ¢ pewweTkoii 2400 wTp/mm. LLnpuHa wenn cnektporpadga 15 MKM. B KacceTy' cnekTporpadha 3aps-
XaroT poTonnacTuHky tun Il.

4.10.2. OnpefieneHne CoOAep>KaHNA OKUCK NoTeLns

HaBecky aHanM3MpyeMoin OKUCK TyaMs UAn Kaxaoro obpasua cpaHeHus OOTyl —OOTy5 maccoit
80 Mr cmeLumBaroT ¢ 80 Mr MOPOLLKOBOTrO rpadMTa M NOMELLAKT B KpaTepbl LLECTU FPpagiMToBbIX 31eKTPO-
o (VI). Mexay anektTpogaMmun 3axuratloT gyry nepemeHHoro Toka 14—15 A. Bpems akcnosuuum 60 c.
PaccTosHne Mexgy 3neKTpofamu MoAAepXKMBatOT PaBHLIM 2 MM.

CnekTpbl oTorpagupytot B 06nacT A7MH BOAH 255.0—265,0 HM C NOMOLLbLIO CnekTporpaga
LOdC-13 ¢ peweTkoin 1200 wrp/mMm. LWwnpuHa wenu cnektporpada 20 mkm. B kacceTy cnekTporpada 3aps-
XakoT hoTonnacTuHky Tmn 3C.

4.11. AHanv3 NoTeLuns UM ero oKucu

JoTeymnin nepeBogmnT B okncb no MOCT 23862.0—79.

4.11.1. OnpepgeneHve cofepXXaHus oKucein apbus, Tynus, ntrepbus

HaBecky aHanm3mpyemoin npobbl 1 kaxaoro obpasua cpasHeHus OOJ0! —OO/07 maccoit 60 mr
CMeLLMBaKT ¢ 60 Mr MOPOLLKOBOrO rpaduTa B CTYMKe U3 AWMbl 40 MOMYYeHUs OAHOPOAHONW Macchkl. CMech
BbICbIMAKOT Ha JIMCTOK Ka/lbKy W JOBEPXY MAOTHO 3anO/HAT KpaTepbl LUEeCTV rpapuToBbIX 3/1EKTPOAOB
(IV) MHOroKpaTHbIM MOTPY)XXeHWEM 3/1eKTPOAOB B CMeChb. [1Ba 31eKTPOAA, 3an0SHEHHbIX Npo6oii uam 06-
pasLoM CpaBHEeHWs, MOMELLAIOT B LUTATUB BEPTUKANLHO, KpaTepamy HaBCTpeuy Apyr Apyry. Mexay anek-
TPOAaMu 3aXKMratoT Jyry nepemMeHHoro toka 14—15A. 9kcnosuuma 60 c. PaccTosHMe Mexay aneKTpoLamu
BO BPEMSA 3KCMO3ULMN MOALEPXKMBAIOT PaBHbIM 2 MM.

CnekTpbl (poTorpadupytoT B 06nactv gnunH BonH 310.0—335.0 HM ¢ momoLwbIo cnekTporpada 4 $ C-13
c peweTkoin 1200 wtp/mMm. LLUuvpuHa wenn cnektporpaga 15 MKM. B KacceTy cnekTporpada 3apsxaroT
(hotonnacTuHky tun Il

4.6—4.11 (BBefeHbl fOMNONHUTENBHO, A3M. No 1)

5. OBPABOTKA PE3YJIbTATOB

B kaxpoii cnekTporpamme (pOTOMETPUPYIOT MOYEPHEHUS aHANUTUYECKON NMHUW OMNpesensieMoro
971EMEHTA U NINHWUU CPABHEHUS UAM NOTapudMa OTHOLIEHWUS! UHTEHCMBHOCTEN aHaIMTUYECKUX UHWIA 1
(hoHa B crekTpax npo6 1 06pasLioB CPaBHEHUS.

J.0-1XJ1) 73
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5.1a. C nomowbio MukpodotomeTpa M®-2 hOTOMETPHPYHOT MOYEPHEHUS aHAIUTUYECKUX NIMHUIA
onpefenseMoro anemMeHTa 5 v AMHWUIA cpaBHeHUs 5. nan hoHa N BbIYMCASAKT Pa3HOCTb NOYEPHEHUIA

AS=S3—S wnwm AS” Sa—
Mo Tpem mapanfiefibHbIM 3HaveHuam A5,, A52 [154, nonyyYeHHbIM MO TPeM CMEKTPOrpammam, CHATLIM /14
KaXJoro obpasua, HaxoasT cpeaHeapugmeTyeckoe pesynbtatoB AS. o 3HayveHusm Ig Cu AS ans o06-
pasLioB CpaBHEHWS CTPOAT rpafyMpoBOYHbIA rpagnk B koopauHatax (4S . Ig C). Maccosyto gonto onpege-

NAeMoVi mpuMecy B Npobe Haxof4aT Mo rpafyvMpoBOYHOMY rpaduky no 3HadeHuto AS ans npobbl, nony-
YEeHHOMY M0 TPeM CMeKTPorpaMmam, CHATbIM ANs Npoobl.

(BBegeH gononHutensHo, M3m. Ne 1).

5.1. C NOMOLLbIO PerncTpupyoLLero MMKpo(hoToMeTpa B KX /0 CNeKTpOrpaMme 3anmucbiBaloT KOH-
Typ aHaIMTUYECKO NMHUK ONpesensemMmoro anemeHTa (cM. Tabn. 9) n 6nmnsnexatlero gpoHa. 3atem Ha nony-
YeHHOV perucTporpamMme W3MepstoT BeNMUUHY /m (pacCTOsiHME OT IMHMU TeMNOBOro TOKa 0 BbiCLUEN
TOYKN KOHTYpa IMHUN B MUNNIMMETPaX) U BeNNUUHY /i (pacCTOAHME OT IMHUW TEMMOBOIO TOKA [0 TOUKW,
nexalleii psaoM C OCHOBaHMEM KOHTYpa MHWUU) W BbIYUCASIOT BENUYUHY

Ta6bnuuya 9
Ocuona Onpegensiembiii AnvHa nonHb! ONVHA nonuu Macconas fons ; MpumeHsemblii
3NeMeHT aHanuTNYecKon nwwwu CPABHE-  ONpefenseMbix OKUCel  MUKpPO(OTOMETP
NINHWUN, HM HUW, Hm P33. A
Heognm 430.357 ®oH 1.10-31 -10-1 Pcructpupy-
Okucb rowui
camapus Esponuii 290,668 290.680 1. 10*J—1-10-J M®-2
CagonuHuii 303,405 DoH 1-10-3 1-10-2 Pcructpupy-
oLwnii
OKucb Heognm 401.22 DoH 1.10-}—=2- HO-r
esponus Camapwit 366.14 DoH 5-10-3—5-10-* M®-2
agonuHuii 365.46 DoH 5¢103-5°1Q-2
Camapwuit 447.088 DOoH 1¢10-31 10 -2
459.404 - 5-WH—3-10-1 M®-2
EBponuii 462.724 ®oH 3« KO*4—1.10-3
Okucb 466.189 1.10-3-5-10-3
rafjonuHus Tepbuii 433,845 DoH 5.103—1-10-J Pcructpupy-
towmi
[Oucnposnii 418.678 DoH 5m10—=-5-10-3 M®-2
WNnpwii 410,238 PoH 3-10—4-5-10~3
321.668 DOoH 5-H0—=-3~*10-3 Pcructpupy-
towui
[agonuHuii 303,285 DoH 1-10-3-5-10-3 Pcructpupy-
o wnii
303,285 303,34 3*10-3—I - 10~2 M®-2
Okuch Tepbus 418.681 ®oH 1+10-3—5*10-3 Pcructpupy-
towui
[Oucnposuii 418.681 419,06 3-10-3—1-10-2 M®-2
324,228 PoH 1+10-3—5-10-3 Pcructpupy-
towui
Wrrpuit 324,228 324.22 3-10—3—1-10-2 M®-2

74
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Mpogon>keHne Tab6n. 9

fo) Onpefensemblii [OnvHa nonHel [nvHa BONHBbI MaccoHam ponst MpumeHseMblii
CHOBa 3MEMeHT* aHaInTuyecKoun JIMHNK CpaBHEe- onpepensaemMblX OKuUceun MMKpOdJOTOMeTp
NVHUW, HM HUA. UM P33. «
Lvcnposuii 422.110 ®oH 5.10“33. 10-2 Peructp»!y y -
OkKucb rowui
rofbMus Sp6uit 400.797 ®oH 5.10—3. 10’
NTTpUit 398,260 ®oH s 10-J-1i . i0-J
Ouncnposuii 346,097 _ 5.10-J-3 . 10-1
OKuch 3p6us Ionbmuid 345.600 - 5- 10“J3* 10-’ Peructpupy-
Tynuii 336,224 ®oH 1. 10i—5. 10*J foLnii
NTTepbunii 398.787 - 1. 103-5. 10“J
NTTpuMit 332,787 — 3-10“3 1 . 10“J
OKWMCb Tymus Ap6uii 326.478 ®oH 5-10 ..« . 1042 Peructpupy-
roLmia
NT1Tepbun 328.937 328.95 5-10 4-1. 10-1
328.88 M®-2
ToTewuii 261,542 262.49 5-10 .— 1.10~2
261.52
"p6uii 323.059 ®oH 5 i0— 1*10-2
OKuCb Tynwii 313,126 doH 3- 10~*-1* 10-1 Peructpupy-
nTTEpOMA rownin
NMioTeuuii 261,562 ®oH 5*10 4. 10-1
NTTpwii 332.787 ®oH 3-i0-4— - i0-2
dp6uii 323.059 323,07 Cwvs e n
Oxkuch 304.28 TRt
noTeuus 326,478 327,14
Tynwii 318,02 5-10—5. 10 M®-2
313.126 319,60
NTTepbwnii 328,85 L e 1
328,937 329.04

Mo Tpem crnekTporpammam, CMATLIM ANS KaX4Oro 06pa3u,a, BbIYNCNAOT ]'IOFapVI[pM OTHOLUEHUA UNH-
TEHCMBHOCTU NUHUIK onpeaendaeMoro afieMeHTa K UHTEHCUBHOCTU CbOHa

No ("), (81

HaxogsT cpegHeapugMeTnyeckoe

No
Mo 3HayeHusm Ig Cu [HA 06pa3L0B CPaBHEHUA CTPOST rPagynpPOBOYHBINA rpadnK B KOOp-
anHatax (IgC * £). Mo atomy rpagyvpoBOYHOMY rpauKy no 3HayeHuto 4na aHanusupye-

MO Mpo6bl, HANAEHHOMY KaK cpegHeapuMeTMYecKoe pe3ynbTaToB TpexX MmapainefibHbIX OnpeaeneHui,
HaxofAaT CoAep>kaHne onpefensieMoil npuMecu B Npooe.

(U3meHeHHas pepakums, M3m. Ne 1).

5.2. PacxoxzeHue pe3ynbTaToB TPex napannenbHbIX onpegeneHnii (0THOLEeHMe HanbobLLero pesynbTa-
Ta K HAMMEHBLLEMY), a TaKKe PacXOX/eHWe pe3ynbTaToB ABYX aHaIn30B (OTHOLEHWe 60/bLUero pesynsTara
K MEHbLLEMY) He JO/MKHbI MPEeBbILLATb 3HAYEHWIA JOMYCKAEMbIX PACXOXAEHWIA, NpnBeLeHHbIX B Tabn. 10.

J2x 5
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OcHoBa

Okucb camapus

Okucb eBponus

OKucb
rafioNIMHns

OKuch Tepbus

OKMCb rofibMust

OKucb 3pbus

OKuCb Tynus

OKuUCb UTTep6UA

Onpesensemasi MprMech

OKUCb HeogMma
Okucb esponus
OKUCb ragonmHna
OKuCb HeogMMa
Okucb camapus
OKUCb ragonmHna
OKucb camapus
Okucb esponus
Okuch Tepbus
OKuchb Ancnposns
OKuCb UTTpUA
OKUCb ragonmHna
OKuMCbANCNPO3UA
OKWCb UTTpUA

OkKucb ancnposua

Okuch 3pbus

OKuCb UTTPUA

OKwuchb aucnposuns

OKUCb rofbMust

OKuch Tynua

OKuch UTTEPOEUA

OKWCb UTTPUA

Okuch 3pbus

Okucb unepbus
OKucb noTeuns

Okuch 3pbus

76

Maccosas gons. %

1*10 -1*10 3
1«10 -'-1* 10-3
1-10 -1 «10 3

110 31 10 3
5- 10 >-5* 10"
5-10 3—-5m10 3

1410 -1 «10 3
5- 10 -5-10 3
3-10 >-1+10 1
5-10-'-1+10 3
3-10 '—5- 10-1

1410 -1 10 3
1410 -1 <10 3
110 >-1+10 3

5-10 3
1e IO-*
3*10 3

1410 3
210 3
5101

110~
3-103
5¢101

W
e ' 1
=
@
wWww

3103
-1103
-1 103

Gy
ocoB BB

I—‘I:‘m

_
BEBo
wwd

Tabnuuya 10

Jonyckaemoe
pacxoxaeHve

17
18
17

19
19
19
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Mpab6asmenre Tabn. 10

Ocrosa Onpegensemast MPUMECh Maccosas gons. % gf&fﬁ:mg
3-HW 19
OKuUcbTyNNA 1¢10* 18
1101 17
OKuUCb UTTEP6US
5ml0 * 19
OKuchb noTeums 1-10 1 18
3*10-* 17
3-10 * 19
OKUCb UTTpUA 1-10 1 18
1410 « 17
Okuch 3pbus 5-10 «-1-HH 16
OKuch noTeums OKuch Tyma 5¢10 *1+10 2 16
Okuch uTTepbms 1010 *-1 10" 16
5.3. Mpy KOHTPONE BOCMPOM3BOAMMOCTM MapaifebHbIX OnpefeneHnii U3 Tpex 3HadeHnin [ - AS, u

ASr NOMHEHHbIX N0 TPEM CNeKTporpaMmMam npobbl, BbiGUpatoT 6onbluee JIS{ v MeHbLuee [/ 3HaYeHNs U
HaxogAAT Mo rpafyvpoBOYHOMY rpaduiKy COOTBETCTBYHOLLME MACCOBbIE JONM MPUMeCei. PacxoXaeHuns Mex-
Ay NoNMyyYeHHbIMU pe3ysbTaTaMy (OTHOLIEHWE HaMGONbLIEro K HaMMeHbLUEMY) He [O/KHO NPeBbllLaTh
3Ha4YeHW AOMYCKaeMbIX PAaCXOXAEHW, NpuBeAeHHbIX B Tabn. 10.

Mpy KOHTPO/Me BOCMPOM3BOAMMOCTM NapansefibHbIX OMPeAeneHnidt U3 Tpex 3HaYeHuid
MOJTy4YeHHbIX MO TPEM CMEKTPOrpamMMam Mpobbl, BbIGUPAOT HambosbLUee (lgH =

HaMeHbLLee 3HAUEHMS N HAXOAAT MO rPafyMpPoOBOYHOMY rpadivKy COOTBETCTBYHOTHE COAepXKa-

HUSA NpuMeceil. PacXoXaeHWs Mexay NnofyyveHHbIMU TakuM 06pa3om pesynibTatamu Tpex napanfiefibHbIX
onpeaeneHnii (OTHOLLIEHMe HanBONMbLLErO pe3ynbTaTta K HAUMEHbLUEMY) He AO/MKHbI NMPEBbILIATh 3HAYEHW
[ONyCKaeMbIX PacXOX/eHWiA, ykazaHHbIX B Tabn. 10.

(M3meHeHHaa pefakums, W3m. Ne 1)
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