YK 669.74 : 546 621.06 pynna B19
FrOCYAAPCTBEHHBN CTAH AAPT COK3A CCP

MAPTAHEL, METAJITMYECKUN
MeTogabl onpefeneHne cofepXxaHns antoMuHuA rOCT

Metallic manganese. Methods for the determinat oH
of aluminium content 16698.10-71 t

MocTaHoBneHMeM [OCyAapcTBEHHOro KOMHrera cTaHgapToB CoBeTa MUHWCTPOB
CCCP o1 17/11 1971 T. 26 260 cpoK BBeAeHWs yCTaHOB/EH
rrym 1972 r.

Hecobntofexne CTaHfapTa npecnefyetcda MO 3aKOHY

HacTtodwwmiA cTaHgapT pacnpoCTpaHAeTCs Ha MeTalIMYeckuin map-
raHel, 1 ycTaHaB/MBaeT (HOTOXONOPUMETPUYECKUI METOL OnpeaeneHus
cofiepXaHua anioMuHua (Npyu codepxkaHuu antoMuHua ot 0.005 go
0,50%) M 06bEMHbI TPUNOHOMETPUYECKIIA METOA ONpefeneHns comep-
XaHus atoMUHKUSA (Npu cofiepXkaHum antommuHma ot 0.5 go 2%).

| OBWME TPEBOBAHUWA

11 O6wme TpeboBaHWA K MeTogam  aHanmsa — Ho [OCT
16698.0-71.

2. ¢OTOKONTOPUMETPUYECKNA METOA ONPEAENEHWUNA
COAEPXAHNA ANKOMUHNA

21 CywHocTb mMeTofa

MeTog OCHOBaH Ha 06pa3oBaHMKM N aueTaTHoOydepHO cpefe OK-
PaLLeHHOro B KPacHblli LBET BHYTPUKOMIIEKCHOrOCOCANHEHHS  asto-
MWHWSA C aNtOMUHOHOM. 10 MHTEHCUMBHOCTM OKPAcKM KOMMJIEKCa Haxo-
JAT coAepXKaHve alloMuHKUA. -Mellaiowye OnNpeaeNieHnio  3NeMEHTI
npeABapuTENbHO OTAENAT OCAXKAEHWEM M36bITKOM LLENoYM.

22. Annapatypa, peakKTWBbl W pacTBOpPHI

doTo3/1eKTpoKoopumMeTp Tuna ®IK-M wunmn apyroro tvna

KucnoTta asotHasd no FOCT 4461—67 n pasbaBneHHas 1:1.

Kucnota consHas no |1 OC I 3118—67 n pa3basneHHas 1e! |-9
, AMMMak BogHbln no MOCT 3760-64 L pasbaBneHHblid | -1 *
\'" AmmMoHwniA xnopucTeiii no TOCT 3773-60. 20%-Hblii pacTBOp

Wspatve oduunansHoe MepeneyuaTka BOCMpeLeHa
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Hatpus rugpat okucu (Hatp egkwin) no FOCT 4328—66, 20%-
HbIii pacTBop.

YpoTponuH. 30%-Hblil pacTBOp.

AckopbuHoBas kucnota (ButamumH C) mo FOCT 4815—54, 2%-Hbli
pacTsop.

ANIOMUHOH (@MMOHWIHAS  COMb aypUUTPUKApbOHOBOW  KWUCMOTbI)
Ho MOCT 9859—61, pactBop | r/n; roToBAT cnegylowmum 06pa3om:
0,1 r a/lOMMHOHA PacTBOPSAT H HeGONBLIOM KO/MYECTBE XOMOAHON BO-
Obl. PacTBop nepeHocAT B MepHyk Konby BMmecTMmocTbio 100 ma. fo-
NUBAlOT BOAOW [O METKU, MEPEMELUMBAOT U OCTaBAAT Ha  CYTKW.
PacTBOp rofeH K MpUMEHEHUIO B TeYeHue 4 [Hel.

AMMOHWIA yKcycHokucnblid no MOCT 3117—68, 10%-Hblii  CBeXe-
MPUroTOB/EHHBIA  pacTBop.

AMMOHWIA a30THOKMCAbIA no TOCT 3761—65, 2%-Hblii pacTBop.

KBacLbl xene3oaMMoHUiiHble (Kene3o 111-aMMOHUIA CepPHOKWCAbIN)
no NOCT 4205 -68. pacTBOp; roToBAT Cnegyrowmum obpasom: 8,63 r
)KeNe30aMMOHUIAHBIX KBACLOB PacTBOPAIOT MpW CNaboM HarpeBaHuW B
500 mn BOAbl, cogepxalleir 5 Mn pasbaBneHHoli 1: 1 consiHoli Kucno-
Thbl, H JONMBAIOT BOZOMA fO 1N,

1mn pacteopa cofepxut 0001 r xenesa.

ANFOMUHUIA XNOPUCTLINA, CTaHAAPTHbIE PacTBOPbI.

PactBop A; rotoBat cnegytrowmm obpasoMm: 0.1 r cnekTpasbHo-
YMCTOro aNtOMUHMA PacTBOPSIOT B 10 M KOHLEHTPUPOBAHHON CONSHOM
KUCMOTbI 1 BbiNapuBatdT Aocyxa. Cyxoii ocTaToK cMauymBatoT 3—5 mMA
KOHLIEHTPUPOBAHHOW COMSHON KUCNOTbl M CHOBAa BbIMapvBaloT A0CYXa
O6paboTKy CONMsSHOM KWUCNOTOM C MOCNEAYHOLWMM BbiMapyBaHWEM  [0-
cyxa noBTopstoT. Cyxoli OCTaTOK pacTBOPSAKT NpW  HarpeBaHUM U
20 .un pasbaBneHHOM 1: 1 CONAHOM KUCNOThI, AONMBAKT FOpsAYein BO-
foii po 100 .mn A OTUNLTPOBLIBAIOT B MEPHYH K06y BMECTMMOCTHIO
I n 3aTrem pacTBOp OXfaxpjatT, AONMBAKOT BOAOW A0 METKM W Mepe-
MELLMBAIOT.

1nn pactsopa A cogepxut 0.0001 r antoMUHKA.

PacTtBop B, roTtoBsaT cnegytowmm obpasom: 50 mn pactsopa J1 ne-
PEHOCAT B MepHY0 Konby BMecTUMOCTbHO 500 M, JonvBaloT BOAOW [0
METKW W MepeMeLLnBaioT.

1.mn pacteopa b cogepxut 0.00001 r antoMUHuMS.

23. MpoBepeHne aHanmsa

2.3.1. HaBecky MmeTannmueckoro mapraHua 1r (npy cogepxaHun
anomuHug ot 0.005 1o 0.1%) wm 0,2 r (Npy CoAepXaHUn antoMUHKUA
cebiwe 0.1 go 0,5%) nomewaroT B CTakaH BMeCTUMOCTb0 300—400
M/l H HakKpblBalOT 4acoBbIM CTek/0M. Crerka CABMHYB 4aconoe CTek-
No. NpUANBaKOT HeboNMbLIMMKU MopumuaMKn (BO u3bexaHue pasbpbl3ru-
BaHus) 25—30 mn pasbaBneHHON 1: 1 a30THOW KMcnoTbl. locne OKOH-
YaHMsA GUPHON peakuUM COAEPXXMMOEe CTakaHa HarpeBalT Ha MecyaHoi
6aHe [0 OKOHYaTeNbHOrO pacTBOPEHMS BCeli HaBecku, [06aBnsoT
10 mn pacTBOpa >Kene3oamMMOHWNHBLIX KBAacLOB, & 3aTeM pacTBOP Hbk-
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napvBaloT Aocyxa, NPUOTKPbIB YacoBoe CTekno. Oxnafue CTakaH, ero
HaKpbIBAIOT YaCOBbIM CTEK/IOM, OCTOPOXHO MPUINBAIOT uepe3  HOCUK
CTakaHa Hebombwmmu nopumamu 15 20 MA KOHLEHTPUPOBaHHOW CO-
NAHOM KWCNOTbl W YMEPEHHO HarpeBalOT A0 MNPOCBET/IEHUS PacTBOpa,
a 3aTeM CHOBa BbIMapuBalOT PacTBOp Ha necyaHoil HaHe pocyxa. O6-
paboTKy COMISIHOM KWCNOTOW C MOCNeAYHLWMM BbiMapMBaHWEM — Aocyxa
nosTopatoT. K cyxomy octatky npunvsaioT 5—10 Mn KOHUEHTPUPOBaAH-
HOM CONISIHOM KMCNOTbI, HarpeBalT A0 PacTBOPeHWs Coneld, pasbasnsi-
HOT HebOMbLUMM KOMIMYECTBOM ropsyelt BOMbl UM (DUABTPYHOT  pacTBop
uepes unbTp «benas neHta» B cTakaH BMecTUMOCTbHO 300—400 mn.

Ocafiok Ha (hunbTpe NPOMbIBAOT HECKOMbKO pas ropsuyeil BOAOW v
oT6pacbiBaloT. K pacteopy npuaunatoT 30 mn 20%-Horo pacTeopa
XNOPUCTOr0 aMMOHWS U HEMTPanM3yloT aMMMakoM A0 Hadvana Bblina-
[eHWa ruaparta OKMCU >Kenesa, KOTOpblii 3aTeM OCTOPOXHO pacTBOPS-
0T B pa3baBneHHON 1: 1 consiHOM KMCnoTe, nocne aToro pob6asnsioT
*30%-Hblii pacTBOP YPOTPOMMHa [0 NaTHOTO OCAXAEHWA  TMAPaToB
OKMCK >Kenesa U antoMuHua (NpubnmnsntensHo 30 M) ¥ galoT Bblge-
NIMBLLEMYCS OCafIKy OTCTOATbCA Ha BOAsHOW GaHe npu 70—80*C B Te-
yeHne 10—15 MuH. .3aTeM 0Cafj0K OT(UNLTPOBLIBAIOT Ha (PUALTP «be-
Nnas neHTa», NPOMbIBAlOT 5—6 pa3 ropaunum 2%-HbiM pacTBOPOM a30T-
HOKMCNOro aMMOHWS W KOMMYECTBEHHO MEPeHOCAT B CTakaH, B KOTO-
poM Benocb OCaxeHue.

Ocapgok pacTBopstoT B 20 Mn ropsyeli pas6aBneHHoi | : 1 consHol
KUCMOThI, KANATAT B TeyeHWe 2—3 MUH, HelTpanmsytoT  20%-HbiM
pacTBOpOM €4KOro HaTpa [0 CnaboKWCMON peakuuu W HarpeBaloT [0
KuneHus. MofroToBneHHbI TakuM 06pa3oM pacTrop BAWMBAlOT TOHKOW
CTPYeH B MepHyt konby BmecTumocTbio 200 mf, cogepxalyt 25—
30 mn 20%-Horo pacteBopa eAKOro Hatpa, TakXe Harpetoro fo Ku-
neHus. n KUNATAT 2—3 MuUH. CoflepXXMMOe KONbbl 3HEPrMYHO Mepeme-
LUMBAIOT, OXNaXAAIT, LONVNBAIOT BOAON O METKM W BHOBb NepemeLuu-
BaloT. [locne oTCTamMBaHMA OcajkKa PacTBOp (UIbTPYIOT Yepe3 Cyxoi
(unbTp «benas neHTa» B Cyxylo Kanby, oTbpacbiBaf nepBble NOpLyM

unbTpaTa-
OTbmpatoT 100 MA LWENOYHOTO pacTBOpa, MOAKMCAAKT pa3baBneH-
HOM | : | consAHOM KUCMOTOM (MO NakMycoBOW Gymare) u NpuavBaroT

5 M1 KUCNOTbl B M3ObITOK, KUNATAT B TeueHue 10—15 muH gns  pas-
NOXEHMA aNtOMWUHATOB W 3blNAapHBAlOT C LEMbI0 YMeHbLUEHUA 00beMa,
3aTeM pacTBOp MEepeHOCAT B MepHyl Konby BMecTUMOCTbio 100 mn.
OXNaxgawT, JO/IMBAOT BOZON A0 METKM Y MepeMeLlnBaoT.

OT6MpaloT annKBOTHYHO YacTb pacTteopa 20 Ma (MpW MCXOLHON Ha-
Becke 1r v cofiepXaHun antomMuuma ot 0,005 go 0.05%). 10 mn (npu
MCXOAHOW HaBecke 1 r u cogepXaHun antoMuHMst  cBbite 0.05 go
0,10%) wm 10 mn (nNpu mcxofHoi Hasecke 0.2 T 1 cofepXaHumn anto-
MuHMS cBbiwe 0,1 go 0,5%). nomewaloT B MepHyl0 Konby BMeCTu-
mMocTbto 100 Ma, NpuauBaloT pa3baBneHHblid | :1 pacTBop amMMumaka Ao
CnaboLLenoyHon peakumm (No NakmMycoBoil Gymare), a 3aTem MOAKUC-
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NAT pasbaBneHHON 1:9 CONSHOW KUCMOTOA M NPUIMBAKOT 2 M KHKC-
NnoTbl B M36bITOK. K cogepkumomy Konbbl npubaBnsioT 5 ma 2%-Koro
pacTBopa ackopbWHOBON KWUCMOTbl. 2 MA pacTBOpa allOMUHOHA 1 10 Mn
10%-Horo pacTBopa YKCYCHOKMCNOro ammoHus. [locne npubaBneHus
KaXA0ro peakTMBa pacTBOp MepemelumBatoT. [onyyeHHbIi  pacTBOp
[JONMBalOT A0 METKM BOAOIA M nepemewivBatoT. YUepes 10—15 MUH u3-
MepAT ONTWUYECKYHO MNOTHOCTb PAcTBOpa Ha (DOTOKONOPUMETPE C CU-
HAM CBeTO(UNbLTPOM (06nacTb cBeTonponyckaHHs 435 -155 MMK) B
KlOBeTE C TONMWWMHOA cnos 50 mM. B kayecTBe pacTBOopa CpaBHEHMWS
NPYMEHSIOT BOAY.

OfJHOBPEMEHHO Yepe3 BCe CTalMM aHann3a MPOBOAAT KOHTPO/bHBbIN
OMbIT Ha cofiepXaHue antoMUHKA B peakTuBax.

Mo HaiifleHHOMY 3HAYeHWMI0 OMTUYECKOM MIOTHOCTU aHausnpyemo-
ro pacTeopa C y4eTOM MOMPaBKN KOHTPO/LHOrO OfMbITa HaxogAaT Co-
[epXXaHue aloMUHMS M0 KaIMOPOBOYHOMY rpaduKy.

2.3.2. TMocTpoeHne KannbpoBOYHOrO rpadinka

B wecTb MepHbIX K06 BMecTMMOcTbi0 Mo 100 Mn Kaxgas Hanuea-
10T U3 MHKpo6topeTkH 0.5: 1; 2; 3; 4 5 Mn cTaHgapTHOro pacrtsopa
b. uto cooteetcTtByeT 0.005; 0,01; 002; 0.03; 0,04 n 0.05 mr antOmMu-
HUs- B ceabMyto Konby CTaHAapTHbIA pacTBOp He BHOCAT, OHa Chy-
XWUT 018 ONpefeneHns MonpaBkM Ha COAepXXaHue afloMUHUSA B peak-
TUB3X.

PacTBopbl pa3baenaloT BOAOW A0 25 MA, NPUNMBAKOT NO 2 M/ pas-
6aBneHHON 1:9 cONSAHOM KMCNOTbI, HO 5 M 2%-HOro pacTBopa ackop-
6WHOBOI KuncmoTbl, Mo 2 mn 0.1%-Horo pacTBOpa allOMUHOHA U MO
10 mn 10%-Horo pacTtBopa YKCYCHOKWMCNOro aMmmoHus. ocne npu6as-
NEHNS KaKAOro peakTuBa pacTBOPW nepemewwnBatoT.  [osyyeHHble
pacTBopbl [0/1MBalOT BOAOM A0 MeTKVM W nepemeluvsatoT. Yepes 15
20 MWH U3MEPSIOT OMTUYECKYIO MIOTHOCTL PacTBOPOB Ha (POTOKONOPU-
MCFpe C CUHWM CBeTO(unbTpoM (06n1acTb CBETOMPONYCKaHHA 435-
455 MMK) B KtOBeTe C TOMLWMHON cnos 50 mm. B kayecTBe pacTBopa
CPaBHEHWUA MPUMEHAIOT BOZY.

Mo HageHHbIM 3HAYeHWAM OMTUYECKOW MAOTHOCTM  PacTBOPOB C
YYeTOM MONpPaBKN Ha 3arps3HeHNe peakTUBOB W COOTBETCTBYHOLMM
KOHLEHTPaLMAM aflOMUHMS CTPOSAT KannOpOBOUHbLIA TrpatiK.

24 TlopcuyeT pe3ynbTaToB aHanusa

2.4.1. CofepXaHKe atOMUHUS B MeTai/IMyeckom mMapraHue (X) 1
NPOLeHTaxX BbIYUCNAKOT MO (hopMyne:

H ! é-Jgfu *

rae:

g - *KONMYECTBO aNOMUHWSA, HaligeHHOe Mo KanMbpoBOYHOMY rpa-
UKy, B Mr;

C — HaBecKa, COOTBETCTBYIOLLAA a/IMKBOTHOW 4YacTW pacTBopa, a I.
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2,4.2. Jonyckaemble pPacXoXAeHWA MeXAy pesynbTatamn aHanusa
He JO/MKHbI NPEBbILATL BENIMYMH, YKa3aHHbIX B Tabn. I.
Tabnuua |

nn! e, FHIMA pe-
CO*rp*a«i« »IHOMHWIK 1 o, 3yanaTm%:|ElaI£Lu’\ mp
»K.

Or 0.065 go 0.01 0.002
Co. 001  » 0.02S 0.031
* 0.025 *0.05 0.01
» 005 »0.10 0.015
* 010 » 050 0.02
0 020 >050 0.03

3. OBbEMHbIA TPUNOHOMETPUUYECKUIM METOJ OMPEAENIEHUSA
COAEPXAHWA ANKOMUHWNA

31 CyuwHoOCTb MeTOAa

MeTop ocHOBaH Ha 06pa3oBaHUK 6GeCLBETHOr0 BHYTPHKOMIMIEKCHO-
ro COefiMHeHMs antoMuUHUA ¢ TpuaoHom b B pacteope npu pH 5—6 u
06paTHOM TUTPOBaHUM W36bITKA TPUNOHa b PacTBOPOM CONM LWHKa B
NMPUCYTCTBUN WHAMKATOPa KCW/IEHO/IOBOrO OpaHXesoro. MetluatoLme
OnpefieNeHnto 3/1IeMeHTbl MpefBapuUTENIbHO OTAENSAT OCaXAeHUEeM W3-
ObITKOM  LLEeNouw.

3.2 PeakKTuBbl W pacTBOpbI

Kucnota asotHas no MOCT 4461—67 n pasbaBneHHas 1: 1

Kwucnota consHas no MOCT 3118—67 u pas6asneHHas 1:1u 1;9.

AmMuak BogHbIi no MTOCT 4760—64 n pasbasfeHHbIA 1: !

AmMoHUIA xnopucTbii o TOCT 3773 -60. 20%-HbIil pacTBOp.

HaTpusa rugpat okucy (Hatp egkuii) no TOCT 4328 -66.

YpoTponuH, 30%-Hblii pacTBop.

LIMHK MeTannuueckunid, cogepxxatmii 99.99% umMHKa.

LuHk xnopuctbid no FOCT 4529—69, 0.01 M pactBop; rOTOBAT
cnegyowmm obpasom: 0,6537 r MeTaIMYECKOro  LMHKa PacTBOPAOT
npu HarpeBaHunm B 20 MmN pa3baBneHHoin 1: | CONSIHOM  KWCMOTbI.
PacTBop NepeHocAT B MepHY0 KoNby BMECTUMOCTbIO 171, AO/MBAOT
BOJOM 10 METKN U rMepemMeLLnBaloT.

KcnneHonoBbliin  opaHxeBblil.  0,05%-Hblii  CBEXXENPUTOTOBNEHHBIN
pacTsop.

AMMOHWUIA yKcycHokucnblld mo FOCT 3117—68.

Kucnota ykcycHas no NOCT 61—69. negsaHas.

AugeTaTHO-6y(epHas cmecb (pH 5—6); roToBAT cregyowmm o06-
pasom; 500 r YKCYCHOKMC/IOrO aMMOHUS PacTBOPStOT B BOAE, Npubas-
nAT 20 MA NeasHOW YKCYCHOM KMCMOTbl U AONMBatOT BoAoM Ao 1n.
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KBacubl >xenezoammMoHuiiHble no OCT 4205—68, pacTBop; roto-
BAT CrefytolmmM obpasom: 8.63 T Kene3oaMMOHWIHBIX KBaculoB pacT-
BOPSAIOT Npu cnaboMm HarpeaHun B 500 Ma BOAbl, cogepxauieid 5 mn
pa36aBneHHOl | : 1 consHol KMCnoTbl, 1 pa3baBnaloT Bogoi o 1

TpunoH b (komnnekcoH Ill. gByHaTpHeBas COMb  3TWUMIEHANAMUH-
TeTpaykcycHoi kucnotel) mo FOCT 10652—63. 0.01 M pacTBop; roTo-
BAT Cleflytolwmm 06pa3om; 4 1 npeHap3Ta pacTBOPAIOT B BOfE Npu cna-
60M HarpesaHuW, GUNbLTPYIOT PACTBOP B MEPHYHO KOGy BMECTUMOCTbLIO
| n. oxnaxparT, JOBOAAT BOAOW [0 METKM U NepemeLuvBatoT.

Tutp pacTBopa TpunoHa b (T), BblpaXeHHbI B I/MA antOMUHUS,
BbIYUC/IAOT HO (hOpPMYe:

T - 0.0002698 ~

0.0002693 — TeopeTuyecknii TuTp 001 M pactBopa TpwioHa b. BbI-
PaXeHHbIA B I/MA alOMUHWS;
K — CcOOTHOLLEHNe Mex [y pacTBopamu TpuinoHa b u xnopwu-
CTOrO LMHKa, onpejenseMoe ciefytoLmm o6pasom.
ANVKBOTHYIO 4acTb pacTBOpa KOHTPONLHOrO OMbITa, paBHYt 06be-
My aHann3Mpyemoro pacTtBopa, MOMeLWAlT B Konby BMECTUMOCTbIO
250—300 M u HeliTpanu3ytoT paszbasneHHol | : 1 consHol KucnoTon
o pH 1—2 (go cuHe-(bMoneToBoOl OKpackn Bymary KOHro). PacTBop
faonvearoT Bogon fo 200 mn, npunmsatoT 10 mn pacTteBopa TpwuioHa b.
10 .un aueTaTHO-Oy(hepHOro pacTBopa, KUMATAT 3 —4 MUH, OXNaXgarT
B NPOTOYHOW BoOAe, [06aBNAOT 1 MA pacTBOpa KCWIEHOMOBOTO OpaH-
)KEBOFO ¥ OTTHTPOBbLIBAlOT M36bITOK TpunoHa B 0.01 M pacTBopom
X/IOPUCTOrO LMHKa [0 MoMyyeHns (h1oNeToBO-KPacHOIo OKpalUuBaHMA.
CoOTHOLLIEHWE MeXAy pacTBopamu TpuioHa b M X1opucToro LmH-
ka (K) BblumcnsaoT no hopmyne:

K £l
rge:
0, — KO/IMYeCTBO pacTBopa TpwnoHa b. B3ATOe ANA  TUTPOBaHWUS,

B M\
Ja — konnuecTBo pacTBopa XMOPUCTOrO LMHKA, M3PAcXOJ0BaHHOE
Ha TUTpPOBaHWe pacTBopa TpunoHa b, B mn.
33. lMpoBepeHne aHanmsa
HaBecky MeTan/Myeckoro MapraHua 1r mnomewarT B CTakaH
BMecTMMOCTbI0 300—400 MN M HAKPbIBAKOT 4acoBbiM CTekoM. Crerka
CABMHYB 4acOBOE CTEK/0, MPUUBAIOT HEGO/bLUIMMM MOpUUsMA (BO 13-
6exaHue pasbpbi3rmBaHus) 25 30 mn  pasbaBneHHou | : 1 a30THOI
KUCNOTbI. Tocnie OKOHYaHWs GypHOM peakuun  COAEPXMMOe  CTakaHa
HarpesalT [0 OKOHYaTeNbHOro PacTBOPEHUS BCe HaBecku, [06aBns-
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10T 10 MA pacTBOpa >KenesnamMOHMWIAHBLIX KBacLoB, a 3aTeM pacTrop
BbINApMBalOT [0CYyXa, MPUOTKPbLIB 4acoBOoe CTeKNo. OXxnafus CTakaH,
€ro HakpbIBalOT 4acOBbIM CTEK/IOM, OCTOPOXHO MPUANBAIOT He60/bLUIN-
My nopuuamy 20 .M+ KOHLEHTPUPOBAHHON CONSHOW KUCAOTbl U yMEepeH-
HO HarpesaloT [0 NPOCBET/IEHMA PacTBOpa, & 3aTeM CHOBa BblNapuBa-
I0T pacTBOp Ha necyaHol H6aHe gocyxa. O6paboTKy CONMSIHOW KMCMOTOM
C nocnegytollein 06paboTKoi focyxa NoBTOpstoT. K cyxomy ocCTaTky
npuansaloT 10 MA  KOHLEHTPUPOBAHHON CONAHOW KUCMOTbl, Harpe.a-
10T A0 pacTBOpPeHUs coneli, pa3baBnsloT HeGOMbLUMM KOMMYECTBOM FO-
psAven Bofbl M (UALTPYIOT PacTBOp Yepe3 (uUNbTp «b6enas feHTa*- B
CTakaH BMecTumocTbio 300—400 mn. Ocafok Ha (uAbTpe NPOMbIBAKOT
HECKO/IbKO pa3 ropsyeil Bo4OM 1 0T6packIBatoT.

K pacteopy npunusatoT 30 .1 pacTtBopa X/IOPUCTOr0  aMMOHUA,
HeTpanu3yloT pacTBOPOM ammMuaka [0 Hayana BbiNajeHus —ocafka
rmgpara OKWCK Xefie3a, KOTOPbIA 3aTeM OCTOPOXHO pacTBOPAIT B
pasbasneHHol 1: 1 conaHoi kucnoTe, 406aBNAOT pacTBOP YPOTPOMM-
Ha [0 MONMHOro OCaXAEHWA rupparta OKWUCK >Kenesa, pacTsop altoMu-
Hua {npnbnmnsntensHo 30 MA) U 4AKOT BbIAENMBLUEMYCA 0CaAKy OTCTO-
ATbCA Ha BoAsHON GaHe nmpu 70—80°C B TeueHme 10 -15 muH. Mocne
3TOro 0CafioK OT(hUNbTPOBLIBAIOT Ha PUALTP «benas feHTa», NPOMbI-
BatOT 5—6 pa3 ropsaunMM pacTBOPOM a30THOKWCIONO aMMOHWUS U KO-
YECTBEHHO MepeHOCAT B CTakaH, B KOTOPOM BefioCb ocaxpeHue. Oca-
[OK pacTBopsAloT B 20 M.I ropsadyeit, pasbasneHHol 1: | consiHOW Kwuc-
NOTbl. KUNSATAT B TeUeHWe 2 3 MUH. HEMTPanu3ytoT PacTBOPOM efAKo-
ro Hatpa Ao cnaboKWCNOi peakuMn W HarpesaloT A0 KuneHus. [log-
FOTOBNEHHbLIA TakMM 06pa3oM pacTBOpP B/MBAOT TOHKOW  CTpyeli B
MepHYH0 Konby BmMecTUMOCTbIO 250 M, cofepxawyto 30 mn pacTteopa
eflKOro HaTpa, TaKXe Harpetoro A0 KWMeHus, W KUNATAT 2—3 MUH
Copiep>XMMoe Konbbl 3HEPrMYHO MepeMeLlnBatoT, OXNaxaatT, 40nvBa-
0T BOAOW O METKM WM BHOBb NepemellvBaloT. [locne  oTcTamBaHms
ocafika pacTBop (WIbTPYIOT uyepe3 Cyxoi (GunbTp «b6enas neHTa» B
Cyxylo Konby, oT6pacbiBas nepeble nopuuy guabTpara.

OT6MpaloT MUMeTKOM aIMKBOTHYKO YacTb aHanu3vMpyemoro pacTBO-
pa 100 mn {npn copepxxaHun antomMuHms oT 0.5 go 1%) wam 50 mn
(Npn copepxaHuy antoMuHMA cBblie 140 2%). MOMELAlOT B KOnby
BMeCTUMOCTbO 500 .«1- pa3b6aBnsatoT Bogoid Ao 200 Mn 1 HeiATpanuay-
l0T pa3baBneHHON consHoin kucnotoi go pH 1—2 (go cume-duroneTo-
BO/ OKpacku 6ymarn koHro). K pactsopy npubasnsioT 20 ma 0,01 M
pacTBopa TpuioHa b, 20 mn aueTaTHO-Oy(hepHOro pacTsopa W KUMATAT
5 MWH. 3aTem oxnaxpjaloT B NPOTOYHON BOfe, J06aBNAOT 1 M Xeun-
NIEHO./I0BOr0 OpaHXeBoro M OTTUTPOBLIBAKOT M36bITOK TpunoHa B 0.01
M pacTBOpOM XNOPUCTOrO LMHKA [0 MNONYy4YeHUs (MONETOBO-KPaCHOIo
OKpaLumBaHus.

34. MopcyeTr pes3ynbTaToB aHanusa

3.4.1. CogepxaHvie a/llOMUHNA B MeTa/IIMYecKoM MapraHue (A") B
NpoLEeHTax BbIYUCAAKOT Mo (hopMmye:
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rge:

T — TuTp 0,01 M pacTBopa TpuioHa b, BbIp@XEHHLIA B r/Mn ano*
MHHHS;

0 — konnyectBo 0,01 M pacTtBopa TpunoHa b, gobaBneHHoe Ans
CBAA3bIBAHUSA a/IIOMUHUS, B MJT;

c, — Konuyectso 0,01 M pacTBopa XMOPUCTOrO LMHKA, M3pacxopo-
BaHHOE Ha TUTpPOBaHWe M36bITKa TpuioHa b. B mn;

K — coOTHOLLEHNe MeXAay pacTBopamy TpuaoHa B un xnopucToro
LINHKa;

C — HaBecKa, COOTBETCTBYHLLas aJIMKBOTHOM YacTW, B3ATOW AN
TUTpOBaHWUA, B T.

3.4.2. Jonyckaemble pacxoXAeHus Mexay pesynbTaTamn aHanusa

He [OO0/DKHbl NpeBblllaTbh Be/IMYMH, YKa3aHHbIX B Tabn. 2.

Tabnunua 2
JouyckaabiMB [qcxo»(rc
CO3CPXKMHA AHOMAHVA B S aynaTaTal\%I m» Y

Ot 0.5 po 1.0 0.04
Cu. 1.0 » 20 OOfi



W3meHeHne 76 | FOCT 16698.10—71 MapraHel, MeTananyeckuiti. MeTogpl onpefe-
NIEHNA cofepXaHusa antoMUHnUs

MoctaHoBneHnem [ocyfgapcTBeHHoro komuteta CCCP no craHgaptam ot 23.05.84
J6 1703 cpok BBefeHWs YCTaHOBJ/IEH
c 01,12.84

Mopf HaumeHoBaHWeM cTaHfapTa npoctaBuB Kog: OKCTY 0809.
HanmmeHoBaHMe cTaHfapTa W3N0XWUTb B HOBOW pefakuuu; «.MapraHeu- meTan-

JIMYECKU W MapraHel, MeTanNNyeckwii a30TMPOBaHHbI. MeToh onpefeneHus anto-
MUHNS

Metallic manganese and nitrated manganese. Method for the determination
of aluminium».

((MpogomkeHne cm cTp. 68)
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BBOAHYIO uYacTb W3N0XWUTb B HOBOW pefakuwmun: «HacToAwwWin cTaHpapT ycTa-
HaBnMBaeT (OTOMETPUYECKUI A WUCTOA OMpeAeneHUs anloOMWHWS NpU  MaccoBoi fAone
aNlOMVHNUSA a MeTaNN4YeckoM MapraHue X MeTanMyecKom a3OTMpOBaHHOM MapraH-
ue ot 0,02 go 0.07 %.

MeToa ocHoBaH Ha o6pas3oBaHUW B aueTaTHobydepHoll cpege (pH 4.7) okpa-
LUEHHOTO » KPacCHbIii LBET BHYTPUKOMMIEKCHOTO COEAUHEHWUS allOMUHUS C antloMu-
HOHOM. AMIOMWHUIA BMeECTe C )KenesoM OTAeNAlT YpPOTPONWHOM, 3aTeM MeLuatoLue
onpefeneHNto 3NeMeHTbl OCaXAalT €AKUM HATPOM B MPUCYTCTBMM GOPHON Kuc-
NOTbI».

MyHkT 1.1. 3ameHnTb ccbinky: FOCT 166980—71 Ha OCT 13020.0—75.

(MpoponmkeHue cm. cTp. 69)



(MpogonkeHne nameHenns Kk FOCT 16698.10—71)

Pasgen | pomonHuTb nyHKTOM — 120 «1.2. JlabopaTtopHas npoba AomkHa
6bITb NPUrOTOBNEHa B BUAE TOHKOrO MOPOLUKA C Pa3MEpPOM YacTul,  MPOXOAALUX
yepes cHTO ¢ ceTkoii Nf 016 no FOCT G613—73».

Pasgenbl 2. 3 UCKNHOUUTD.

CTaHfapT [ONOMHUTL pasfenom — 4:

«4  ®OTOMETPUYECKMNI MeTof,

41. AnnapaTtypa, peakTWBbB W pPacTBOpPbLI

CnekTpodoToMeTp uan (HoT031eKTPOKONOPHMETP.

Kucnota asotHaa no MOCT 4461—77, pactsop 1:1.

Kucnota cepHas po MOCT 14262—78. pacteop 1:1.

Kucnota consHas no FOCT 14261—77 H pactBopbl 1:1 un 1:100.

Kucnota (ptopuctosogopofiHas no MOCT 10484—78.

Kucnota 6opHas no NOCT 9656—75.

Kucnota xnopHas nnotHocTbio 1,53 nan 1.67 r/cm*.

Kucnota ykcycHas no FOCT 61—75.

KncnoTa 3ckopbuHO3as. pacTBOp C MaccoBOi foneit 2%.

AMMOHMIA xnopucTelii -no TOCT 3773—72, pacTBOp C’ .Maccosoii foneii 20%.

AMMOHWIA a30THOKMCAbI no TOCT 22867—77, pacTBOp C MaccoBoi goneii 2% .

AnomvHoH no FOCT 9859—74, pacTsop; roToBsa?  crefylowuMm 0o6pasom:
0.1 r anlOMWHOHa pacTBOPAIOT B HEOOMbLIOM KONMYeCTBe BOAbl. PacTBOp MNepeHo-
CAT B MepHYH KONGy BMecTUMOCTbiO 100 cMm5 [0BOAST A0 METKM  BOAOW, nepe-
MeLMBalOT. OCTaBNAKT Ha CYTKW, pacTBOp XpaHAT He 6onee 10 cyT.

Hatpua rugpooxkce no FOCT 4328—77, pacTBOop C MaccoBoil goneii 25 %;
roToBAT B MpUCYTCTBUM 4 © GOpPHOW Xxucnorbl Ha 1 AM* peakTuBa. XpaHAT B Mo-
NN3ATUNEHOBOW nocype.

Kanuii nHpocepHoxkenslii no FOCT 7172—76

Hatpuil cepHWCTbIA (HaTpuili cynbgug) no FOCT 2053—77, pacTBop C Mmac-
coBoii foneit 5 %. XpaHAT B NONU3TUNEHOBOW mocyge.

HaTpuii ykcycHokumcnblii mo FTOCT 199—78.

ByctepHblii pactBop (pH 4.7); roToBAT cnegylowum o6pasom: X 3 cMl yk-
CYCHOW KuUCnoTbl NpubaBnstoT 6.8 I YKCYCHOKUCNOrO uarpus, pasbaBnsaioT BOAOWM
[0 14M3 1 nepemeLLnBatoT.

Ypotponud no FOCT 1381—73. pacTBOp C MaccoBoii goneit 30 *o.

dckondrancku no FOCT 5850—72. cnupToBOW  pacTBOP C MaccoBoi  [A0-
neii 0.1 %.

KBacubl >kenesoaMMoHuitHble no FOCT 4205—77, pacTBop; TOTOBAT Chefyto-
WM o6pasom: 8,63 T Xene30aMMOHMIAHbLIX KBAaCLLOB PacTBOPSIOT MNpu cnabom Har-
peBaHun B 500 cm* BoAabl, cogepxalieid 5 ck’ pacTBopa consHoi kucnoTbl 1:1, ne-
peBOAAT B MepHyl0 Konby BMecTUMOCTbIO 1 M3 [OBOAAT A0 MeTKM BOJOW u ne-
pemeLLnBatoT.

AntoMuHuiA MeTanamueckunii no TOCT 11069—74.

CTaHfapTHble pacTBOPbl aNtOMUHUS.

PactBop A; rotoBaT cnegywlwum ob6bpasom: 0.1 r anlOMUHUA  pacTBOPSAT
npn HarpesaHun B 20 cM5 pacTeBopa ConsHOI Kkucnotel 1:1,  npuausaioT 4—5 Ka-
nesib  pacTsopa as30THOW KWUCNOTbI, KWMATAT, OXNaX[alT, pacTBOp  NEPeHoCUT
B MepHyl0 Konby BMecTUMOCTblO 1 AM!. JOBOAAT A0 METKM BOAON W MepemellnBatoT.

MaccoBas KOHLeHTpauus antommuHus B pacTtBooe A pasu3 0,0001 r/cv-1

PactBop b: rotoBaT cnegytowwmm o6bpasom: 50 cm5 pacTtBopa A nepeHocAT
B MEpHYI0 Konby BMecTMmoCTbto 500 cm*, [OBOAAT A0 METKM BOAOM W nepemewu-
BatoT.

MaccoBas KOHLeHTpauus aniomuHua B pactBope B pasHa 0.00001 «/cm™.

42. NpoBefeM He aHanmsa

4.2.1. HaBeCKy MeTa//IN4yeCcKoro MmapraHua WAM MeTanInyeckoro asoTUPOBaHHO-
ro mapraHuya maccoir | r (npu maccoBoii gone  anoMmuuHus 0? 0,02 go 01 %)
wan 0,2 r (Npu maccoBoi fone amoMuHus cebiwe 0.1 fo 0,7%)' nomewarT B nna-
TUHOBYIO W/ CTCK/IOYTNEPOAUCTYIO HalKy, npuavsaloT 10 cM3 (TOPUCTOBOAOPOA-
Hol 1 10 QW XNOpHOW  KWUCNOT, pacTBOPAIOT NPW YMEpPeHHOM HarpeBaHuu 1 yna-
puBalOT A0 yAaneHwWs NapoB XNOPKOW KUCNoTbl. CTEHKW valku o6mbiBaloT Bogon W

(MpogomkeHne cm. ap. 70)
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TYH YallKy NpuauBaldT 5 cM* CONSHON KUCNOThl,
1, 3aTeM I'Ipl/l aBanT 50—60 CM* BOMbI, Mepe-
o _

wanuunn

— —I auvjaj, HPKLWWPbLIB 4acoBoe CTeKNO, WXN3ajMB CTakaH, oc-
T0p0>KHO npuanBaloT HebonblWKMMK nopunaMu 15—20 cM* CONfHOM KUCNOTbl U yMe-
PEHHO HarpeBalOT [0 MNPOCBET/NEHUA pacTBoOpa, 3aTeM CHOBa BbiNapuBalT [0OCyXa,
NpUOTKPbLIB YacoBoe cTekno. O6paboTKy CONSHOM KUCNOTbl C MOCNEAYOWMM Bbina-
puBaHMeM pgocyxa MoBTopsloT. K CyxoMmy ocTaTKy npunusatoT 10 cM» CONsHOW Kuc-
NOTbl. HarpesaldT [0 pacTBOpeHWs coneit, npwunmsaloT oT 60 Ao 80 cm» ronsuen
BOMIbI W (DUNLTPYIOT pacTBOp 4epe3 MNOTHbIA (uAbTp € fobaBneHwem (QUALTPOGY-
MaXHoM Maccbl. OCTaToK Ha (UAbTPe MpOMbIBAIOT 6—8 pas ropsynm pacTBOPOM
CONAHON KucnoTbl 1:100. unbTpaT (OCHOBHOW pacTBOP) COXPaHSIOT.

duabTp € 0CaAKoM MOMeLaT B MAaTWHOBbIA 7urenb. BbICYLUMBAIOT, 0aONA0T
1N npokanusawT npu TemnepaType 600—700°C. Oxnagus Turens, npubasnaoT
3—4 kawnm pacTBopa CepHOW KUcnoTbl, 5—6 cM* (DTOPMCTOBOJOPOLHON  KUCNOTbI
1 BbiNapuBalT focyxa. lpn6aBnaloT 1 r MHPOCCPHOKKCNOrO Kanus W CNnaBnswoT
npu Temnepatype 700—300°C. Mnau BblwenaumsaoT B 100 cmM3 ropsyero pact-
BOpa COMAHOM KucnoTbl' 1:1 npu cnabom HarpeBaHuW. 3aTeM  TuUrenb  BbIHUMAIOT
M3 cTakaHa W TuaTenbHO 06MbIBalOT BOAOA. OCHOBHO pacTBOp W pacTBOpP OT Bbl-
LenaynBaHns nnasa 06beAMHAIOT, NMepeMeLlnBalOT W BbinapusaldT A0 o6bema 150cm».
K pactBopy npunusatoT 20 CM* X/IOpUCTOrO aMMOHMWA, HarpesalT [0 Temneparty-
pbl 70—80 ‘C. ycTaHaBnuBaloT pH 2—3 N0 yHUMBepcanbHOW WHAWKATOpHOW 6ymare,
npunusatloT 30 cM* pacTBOpa ypoTponuHa. BbimaBlwemy ocafKy ruApooKuceit™pgatoT
nocToaTb npu Temnepatype 70—80'C B TeueHne 2—3 Muu. locne 3Toro 0cafok
UNbTPYIOT uepes (GUAbTP CpeAHeli  MAOTHOCTW, NpoMbIBalOT 5—6 pa3  ropaunm
pacTBOPOM a30THOKWUC/IIOrO amMMOHWUA W KO/IMYECTBEHHO MEPeHOCAT B. CTakaH, W KO-
TOpOM Benocb ocaxpeHue. OcafoK pacTBOpsitoT W 20 cM» pacTBopa CONSHOW Kucno-
Tbl 1:1. KUNATAT B TeuyeHUe 1—2 MUH, HeWTpanusylT pacTBOPOM TUAPOOKUCU HaT-
pvsa [0 Havana BblfjeNleHna TUAPOOKUCK Keresa.

3aTeM TOHKOW CTpyeli npu nepemewnBaHUN npunuealoT B M36bITOK 30 cm*
KUMALWEro pacTsopa rWAPOOKMCK Hatpua. [MpunusaloT 1—2 cM* pacTBopa CepHUC-
TOro HaTpusa. PacTBop KumATAT £—3 MUM, OXNaXAAIOT, MEPEHOCAT B MEPHYH KO-
6y BMecTMMOCTbiO 250 CM*, [OBOAAT 4O MeTKM BOAOW M nepemewmBaloT. PacTsop
QUNLTPYIOT uepe3 Cyxoii (UAbTP CpefHell MAOTHOCTW, OTGPOCMB  MepBble  Nopuun
unbTpata, cobupas cto B KOnAby MAM cTakaH W3 NnacTMaccbl WAW NOAW3TUAEHA.

4.2.2. OT6upatoT' aNMKBOTHYK 4YacTb pactBopa 10 CM» B KOHWYECKYH  KOnby
BMeCTUMOCTbI0 100 cm», npubaBnstoT 20 cM* Bogbl M 1—2 Kanau pacteopa (heHon-
(hTanenHa, HeNTPanu3yloT HECKONbKMMW KannsMmy pacTBopa COAAHOW kucnoTbl 1:1
[0 M3MEHeHUs OKpacki MHAWKaTopa, npunuealoT 1 cM» pacTBopa COMAHOW Kucno-
Tbl 1:100, 1—2 cm* pacTBOpa ackopGMHOBOA KWCNOTbI M OCTaBNAT Ha 3—5 MUH.
3aTem npu nepemelinBaHun pob6asnawT 20 cM* OydepHoro pactsopa, 2 CM* pacT-
BOpa a/lOMUHOHA, AOBOAAT A0 METKW BOAOW WM MepemelLuBatoT.

Yepes yac M3MepsAOT OMNTUYECKYH MIOTHOCTb aHanu3npyemoro pacTsopa Ha
cnekTpooToMeTpe npu AnvHe BOMHbI 530 UM WMAM Ha  (OTO3/MEKTPOXONOPHMETpE
B Auana3oHe AMH BOMH OT 510 go 540 HM. PacTBOpOM CpaBHEHWUS CNYXWUT BOja.

Mocne BbIYUTAHWUS 3HAYEHUS OMTUYECKOW MAOTHOCTW pacTBOpa  KOHTPONbHOrO
onbiTa M3 3HAYEHUS OMTUYECKOW NNOTHOCTW pacTBOpa aHaAM3MpyeMoil Mpobbl Haxo-
AAT Maccy aftoMUHUSA MO rpasympoBOYHOMY Trpaduky.

4.2.3. ina nocTpoeHMs rpagyMpoBOYHOrO rpamka * ceMb M3 BOCbMU WOHWYe-
CKMX Konb BMecTMMocTbio no 250 cwm* oT6bupatoT 0.5; 11.0; 1.5; 2.5; 3.5; 5.0; 6.0 cm*
cTaHfjapTHoro pactsopa b. 4yto cootBeTcTByeT  0.000005; 0.00001; 0,000015;
0.000025; 0.000035; 0.00005: 0.00006 r anioMuHus, B BocbMylo Konby cTaHfapT-
Hblli PacTBOP He MpWINBAIOT. Bo Bce konbbl npunvsaioT  no 100 cvm* BoAbl,
no 10 cvm* pacTBopa >ene30aMMOHWIAHbIX KBacLOB, HarpeBalT [0 KUMEHWs, HeiT-
pann3yloT pacTBOPOM TWMAPOOKMCU HaTpua A0 Hayana Bbl[eNeHUs TUAPOOKNCK HKe-
nesa. 3aTeM TOHKOW CTpyeidi npu nNepemeLiMBaHUM NPUAMBAOT U U36bLITOK 30 cM*
KUMALWEro pacTsopa ruapookucu Hatpusa. PacTBopbl KUMATAT 2—3 MHKU, OXJiax-

(MpopgomkeHue cm. cTp 71)
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faloT, nepenuBaloT B MepHble KOM6bl BMECTUMOCTbIO Mo 2!>0 cM5 AONUAAT A0 MeTKu
BOAOI W nepemewvBatoT. [lanee aHanM3 NPOBOAAT, KakK YyKasaHo B n. 4.2.2.

PacTBOpOM CpaBHEHWS CNYXWT pacTBOpP BOCbMOW  KONGbl,  He COfepXalluii
CTaHAapTHOro pacTBopa aNtoMUHUA.

[10 MOMyYeHHbIM 3HAYEeHUAM OMNTUYECKUX MNOTHOCTEN W COOTBETCTBYHOWMWM UM
mMaccaM anloMUHUKN CTPOAT rpafyvMpOoBOYHbINA rpaduk.

43. O6paboTKka pe3ynbTaTtos

4.3.1. MaccoBylo A0 anoMuHusa (A’) B NpoueHTax BbIYUCAAT Mo (opmyne

X~

rge n»| — macca anlOMUHUW B pacTBope MNpobbl, HalfeHHas Mno  rpagyvpoBOYHOMY
rpaguky, r;

(Mpogon>keHne cMm. cTp 72)



(Mpopgo.e>keHne n3meHenna k FTOCT 16698.10—71)
T — Macca NaocCku, COOTBETCTBYHL,As anuKBOTHOW 4acTW pactBopa, T.
432. AGCONOTHblE [AOMYCKaeMble PAaCXOXAEHUS  pe3ynbTaToB  napannenbHbIX
onpeAeneHnii HC [OMKHbI MpeBblllaTh 3HaYeHWid, yKasaHHbIX a Tabauue.

Maccom* pon* antomMuHus, % J10conoTXMC A0MyCKaeMble pacxoxgaeHuu, %

Ot 0.02 go 0.06 0.01
C*. *06 * 0,10 0.02
*0.10 » 0.20 0.03
»0.20 » 0.50 0.04
0.05

.+ 0,50 > 0,70
(MYC V231984 1)



M3meHeHne Ne 2 TOCT 16698.10—71 MapraHel, MeTaniMueckuii 1 MapraHel, meTan-
NIMYECKMIA a30TUPOBaHHbIA. MeTog onpesfeneHns antoMUHNS

YTBepXAeHO U BBefjeHO B feiicTBue [locTaHOBNeHMeM [OCYf[apCTBEHHOK — KOMWTETa
CCCP no ynpaBneHuio Ka4yecTBOM MNpOAyKUWM W cTaHgaptam oT 28.09.89 $» 2980
[ata BeegeHus 01.05.90

BsoaHas 4acTb. 3ameHUTb 3HayeHue. 0,07 Ha 0.7.

Pasgen 1. 3ameHuTb ccbiikn TOCT 130200 75 Ha FOCT 27349--8?. TOCT.
6613- 73 »a TOCT 6613 -86

MyHKT 4.1 Wcknounts cebinky: FTOCT 5850 72

MyHKT 4.3.2 U310XUTb B HOBON pedakumm *4 3 2. HOpMbl TOYHOCTM W HOPMATW-
Bbl KOHTPOAS TOYHOCTU OMNpejeneHWs MaccoBOW [ONM allOMUHUA TMPUBEfEHbl B Taii-
MLE

177porio.ix.vmo <gr.  100)



(MpogomkeHne namerenns \ TOCT 16698.10—?/",

[onyck.N'kble pasyoabiwsa .

cpCA»TX

T
N % p £3Y.1I-T.itOit AHYX  *- Tpex Ha pesynbraTe»
Uuncconm JO/N apto«|[>1Nel, VI s = -wannsa  Bbl- ~Rn zm* p)B'menb- 223#%3?0%)8?’
- UJT].HCMMEGI * Ibl* 0C pa3|/|* 0 e2-
5 LVt pC,CI,*I'I»I/I»VI mw TCTOMHNIHP
ye.touman 3Ha*KHUY <«
oy
ih i
OT 0.02 fo 0.05 mKIOY. 0.01 0.01 0,01 0.01 0.004
CB. 0.05 ». 0.1 0.01 0.02 0,01 0.02 0.01
» 0.1 » 0.2 0.02 0.03 0.02 0.03 0.01
> 02 » 05 . 0.04 0.05 0.04 0,05 0.02
05 5 0.7 0,05 0.06 0,06 0.06 0.03

(HYC V2 1 1«0 1)
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