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B cootBerctBuu ¢ tpebosannsvMa I'OCT P NCO §725-1-2002 ~+

I'OCT P HCO 5§5725-6-2002 m mHa ocnoBaBAH CBHAETEJbLCTBA 0
MeTposioradeckoit arrecraman Ne 224.02.11.044/200S 8 MBHU nuecennl

mimenennst (IIpomoron Ne 2 3acedanun HTC @I'Y « PI[AO» om 04.05.2005).

Hacrtogmas MeTolMKa NpeAHasHaveHa JUIS U3MEpPeHHsA MaccoBol
KOHHEHTpalu® HpelcibHuX  yraesojgopoaoB C,-C,, (cymMmapHO, B
nepecueTe Ha yIiepoh), HenmpeAenbHBIX yrieogopoaoB C,-Cs (cyMMapHo,
B flepecdeTe Ha yIVIepoJ) H apoMaTHdecKuX yrieBopopojsioB (OeHsona,
TONyosda, O3THNOEH30/1a, KCHAOJOB, CTHpPOJa) INPH HX COBMECTHOM
NpUCYTCTBME B aTMocgepHOM BO3XyXe, B Bo3gyxe pabodeil 30HB M B
HCTOUYHHKAX NMPOMBINUIEHHBX BEIOpPOCOB.

HaumenoBanue olipesiensieMEIX nioka3areneit Juamnason u3MepeHuii,

M/
1pe aenbubie yraesogopoasl C, — Cy,
(cyMMapHO, B IEpecdeTe Ha YIIepon) Or 0,2 mo 1000 BxiI.
Henpeeabane yriaesoaopo st C, — Cs
(cyMMapHoO, B iepecdeTe Ha yIJIepo 1) Or 1 a0 1000 Bxn.
apoMaTHYeCKHe ymieBojopolnl (Oen3zon,
TOJY O0J1, STHIOEH30J, KCHJION, CTAPOI) Or 0,2 npo 1000 Bka.

OnpefenedHmio He MeEMainT KHCIOPOACOAEPXaIUe OpraHHIecKHe
COCIHHCHUS.

1 IIPUITMCAHHBIE XAPAKTEPUCTUKHA
[IOI'PENIHOCTH USMEPEHMH U EE COCTABJISIIOIIHUX

Hacrosmas Meroamka obfeclieduBaeT MnoJiyyeHHE pe3yJIbTaToR
U3MEepEeHUH ¢ NOrpelTHOCTEIO, He IIpeBhIalome 3HaueHnil, npuBe JEHHLIX B

Tadaune 1.

T a6 nuual - 3ygagedns nokazatesielfi TOYHOCTH, IIPAaBHIBHOCTH,
IIOBTOPAEMOCTH, BOCIIPOU3BO KHMOCTH

TToxasatens IToxasatens

ITokasatenn [Toxasartens

[IOBTOPAEMOCTH BOCIIPOH3BOAUMOCTH | IIPaBHILHOCTH TOYHOCTH
(OTHOCHTENALHOE (OTHOCHTENLHOE (rpaHHIbI (rpanuight
CPEAHEKBAAPATHUCCKOE | CPEAHEKBAAPATHUCCKOS | OTHOCHTEIBHOH | OTHOCHTENIBHOM

OTK/IOHEHHE OTKIOHEHHE CHCTEMATHYECKON | NOrpeHOCTH
MOBTOPSEMOCTH), G, BOCHPOU3BONHMOCTH), IIOTrPCIUHOCTH IIpH
or, % [pH BEPOATHOCTH | BEPOATHOCTH
P=0,95), 3., % |  F70.95),
10, %
4 10,5 2 1 23
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3HadeHMS HOKA3aTelsl TOYHOCTH METOIMKH HCIIOJIL3IYIOT NPH.

— oopMIICHIH PEe3ybTaTOB aHAIN3a, BhiaBaeMbIX Jadoparopueii;

~ OLEHKE JeATCIbHOCTH nabopatopuli Ha Ka4yecTBO IIPOBCICHMS
HCMBITAHUI,

- OIIEHKE BO3MOXHOCTH HCIOJNbL30BAHHUA pE3yNLTaTOB aHalu3a mOpu
peaIi3aliiy METOHKH B KOHKpEeTHOH 1abopaTopnHy.

2 CPEJACTBA UBMEPEHHI, BCTIOMOI' ATEJIbHBIE
YCTPOMNUCTBA, PEAKTUBLI H MATEPHUAJIBI

I'azoBblif xpoMaTorpad ¢ IUIaMEHHO-HOHU3AIMOHHLIM JETEKTOPOM
(npeJen aeTeXxTHpoBaHus o Iponany 2.5 X 10 i r/c).

XpoMaTtorpagudeckas KOJIOHKA M3 HepXkaBelolmeH ctany muHo# 1 Merp
H BHY TPEHHHM JHAMETPOM 3 MM.

CucteMa o0pabGoTkm pmaHHBIX. (Ilpm oTcyTeTBHH - JONyckaercs

NPUMEHATH NUHEHKY U3MEPHTENbHYIO, METAIUIHIECKVIO ¢ LeHol aenennd |
mM, ['OCT 427-75; nyny usmepurensnyio, 'OCT 25706-83).

MUKpOKaIbKy HITOP.
CexynaoMep, Ki-3, ueHa genenns 0,2 cex.

KoMnnexT noBepodyHHIX rasoBHIX cMeceil Meran/Bosnyx, TY 6-16-
2356-92 uns rpagyupoBKH XpoMatorpada (Tabn. 2):

Tadonuua?2

Ne HoMuHanLHOC 3HaYEeHue U Ilpeaennr
CMeEcH JOoNnycKaeMbl¢ OTKIOHECHUA 00beMHOM JonyckacMoH
11/0 JONH Macc. KOHICHTPAIHH abconmoTHOMH
MeraHa, MIH (%) MEeTaHa, NOrpeIIHOCTH,

i i il il

3896-87 7,5¢1.,0 mnu™

5,0 £ 0,7

3901-87 _Bé:Oiél,O MAH "

1,5
24,0 3,0 1.0

6

80 £7 4

4 14445 -88 0,08 £0,01 % 0,002
530 £70 13

3903-87 | 12010 man”

ialler

s |4446-88| 0,20+0,02% 0,004
1330 140 30

M

ey m— r— -—
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[IpuMedanue:

1. JonyckaeTcss npHMeHeHUEe TIOBEPOYHEIX I'a30BHX cMeceil ¢ APyrUMH
3HaueHuAMH obbeMHOM jgomm  (MaccoBolf  KOHHEHTpauMH) MeTaHa,

YCTaHOBJIEHHBIMH ¢ OTHOCHTENIbHON norpemHocThIio He 6onee £8 %.

2. 3HaueHus oOBeMHOW Mo MeTaHa, BhIpaXXeHHLBIE B Maa",
NIEPECHUTHIBAIOTCA B 3HAUEHHS MacCOBOM KOHIEHTPALMK MeTaHa MI/M® (IpH
20°C u 101,3 xlIla) nyrem ymHoxenus Ha 0,667.

I'CO Ne 5316-90, stunen/aszor, oObéMHas jons stuneda 30,0 £ 3.0
MITH ", IorpemHocTh *1,5 i uwma FCO Ne 5317-90 , stunen/asor,

1

obbréMHasn nonsg >THieHa 45,0 £ 5,0 Mmag™, morpemHocTs £ 2,5 MIH = HJIH

»TanoH cpapHeHHd BHUWMM 6enzon/azor (Bozayx) Ne 3C 59 ¢ mongpHoit
ponett 6en3ona ot 30 mo 70 MJ]H", OTHOCHTENbHAs NOTPEmHOCTL He Dojlee

5 %.
Becu nabopatopusie Tana BJIP - 200, 'OCT 24104-2001.

Acnuparop mig oTbopa nipob Bo3ayxa, mogens 822, TY 64-1-862-77.
[TumeTkH ra3oBhle, BMeCTHMOCTRIO 250-500 em”.

HInpuis! HedbHOCTEKISHABE, BMECTHMOCTBIO 50-100 eM’,
TY 64-1-1279-75.

TepMollapa XpoOMeEJh-aNiOMeNb, C MHUIMBOILTMETPOM C MNPENETOM
usmepennit 1o 1000 °C, I'OCT 9736-81.

[Teur Mydentnas, obecneunBaronfas Harpes jgo 1000 °C.
Hlxad cymunpumit, TV 64-1-909-80.
Ilear oborpeBa peakropa ot razoaHaausatopa I'XJI-1.

ABTOTpaHCPOpMATOPp NabopaTOPHBIH PeryJIAPOBOYHOIO THUIIA
JIATP - IM, TV 16-671.025-84.

PeakTop KaTaduTHYECKOM OYMCTKM ra3a-HOCHTEJT M3 HepkaBeloel
cranu o6bremoM 70 cm® (TIpwtoxenne B, puc.1).

QOuiubTpyoInuif naTpoH MIA YIaBIUBAHHA KHCIOPOACOACpkallHX
opranu4deckux coeauHeHuill (Ilpmwioxenue B, puc.2).

QuapTpyrouindi  pmarpon  JUIs  YJIABIUBAHUA  HENpeJeAbHHX H
apoMaTH4ecKuX yrneponoponoB (IIlpunoxenne I', puc.3).

Habop cur "On3npubop” mwnn cHT aHaJIOIHYHOIO THIIA.
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baug Bonxsnas, TY-64-1-2850-76.
Crexnopostokso,  OCT 10727-74.
Bara rurpockonuueckas, 'OCT 5556-81.

CeTxa npoBoso4YHas.
Oxcukarop, 'OCT 25336-82.

Konba kpyraoponnas tuna KITI-3 pmectumocthio 250 cM’, T'OCT
25336-32.

ITocy na naGoparopnas ¢pappopoag, 'OCT 9147-80.

Isetoxpom 3K, ¢p. 0,14 - 0,25 mMm 1 0,315 - 0,46 MM, TY 6-09-26-
219-75.

3,3', 3"- HuTpraoTpuIpOIIMOHHTPHA 11 XpoMaTorpaduu,
TV 6-09-06-683-75.

AsorHoxucnblii HuKke b 6-so guuIi, 1 OCT 4055-78.

Maruuit xnopuoxucinsiit 6-sogusiit, TY 6-09-2735-73.

Harpuii xnopuctsiit, ' OCT 4233-77.

Boaa puctumnuposannas, 'OCT 6709-72.

PryTs (I) ceprokucnas (1lonyaenue cm. Ilpuinoxenne A).

Hurpar cepebpa, 1 OCT 1277-75.

Cepnasg xucnora, [ OCT 4204-77.

Consnas xuciora, ['OCT 3118-77.

AnetoH mis xpomatorpaduu, TY 6-09-1707-77.

DOta”on gna XxpoMarorpapnu, TY 6-09-1710-77.

["'excan pns xpomarorpaduu, TY 6-09-3375-78.

Bonopox rexuudeckuit, 'OCT 3022-80, coprHOocTb b.

Bosayx, 'OCT 11882-73.

[IlamoTt, ¢p. 0,86-1,6 MM, TY 390-83.

Il pumeuaHnue Jlomyckaercs MCHONB30BAHME HHBIX CPEJCTB
H3MEPEHHN, BcIoMorarenbHOro  obopyjgoBaHud W peakTHBOB, ¢
METPOJOIHYECKHMH M TEXHUYECKMMH XapaKTEepHCTHKAMH HE XYXe, YeM Y
[TpUBEICHHBIX BHIMIE.



Hanaune 2005 r. ITHJA P 13.1:2:3.25-99

3 METOJX USMEPEHUH

OnpeneneHne colepkaHusg TNpeAeAbHBIX yraesogoponos (C,—Cy
(cymmapHO), HenpeaenbHbIX yraeBojopogoB (C,-Cs (cymMmapHO) ¥
apoMaTHYeCKUX  yrieBogopoaoB (OeHsona, Tonyosa, 5TUnbeH30I1a,
KCHJIONOB, CTHPOJA) OCHOBAHO Ha ra3oxpoMartorpaduieckoM pa3fieleHnH
KOMIIOHEHTOB IpoOBl Ha HacamouHoM koJloHKe, 3amnojiHeRHoH 10%
HUTPHIIOTPUIIPOIIMOHKUTPHIAa Ha ©pBeroxpome 3K, c¢ nociexayoniel HX
peracTpauueif IUIAaMeHHO-UOHH3aUMOHHBIM  AeTekTopoM. llpenenshrre
YIJIEBOIOPOAK PETHCTPUPYIOTCS CYMMAapHO Nocne YIaBiMBaHUS HA QuIbTp
HENpPEeAENbHHX M AapPOMaTHYECKHX YyrieBojopoloB. MHIHMBHIyajbHBIE
apoMaTHUYECKHE YITIEBOJOPOAL PEerucTpUpyIoTcs oTaenbHo. ConepxaHne
HeNnpeaeNbHbIX YIVIEBOJOPOAOB BLIUUCISIETCS II0 Pa3sHOCTH BHIXOLHOIO
CUIBala, IMOJYYEHHOrO IO M NOCie NPUMEHEHNS GUIbTPYIOMEro MaTpoHa.

4 TPEbOBAHUS BE3OINACHOCTH

4.1 IIpu BLIONHCHUHM aBANA30OB HEOOXOAUMO cobIOAATE TpeboBaHUA

TeXHUKH OezonacHocTn npu pabore ¢ xumMmaeckumu peaktBaMu no ['OCT
12.4.007-76.

4.2 Jsnextpobe3omacHOCTE mpu paboTe ¢ SIEKTPOYCTAHOBKAMU IHO
I'OCT 12.1.019-79.

4.3 Opraunzaipsa oOydeHus paOboTHHKOB Oe30IIacHOCTH Tpyla IIo
['OCT 12.0.004-90.

4.4 [lomemenne na®opaTopun AOMKHO COOTBETCTBOBATH TPEOOBaHHIM
noxapHoH Oeszonacuocts no [OCT 12.1.004-91 u umMmeTsr cpeAcTBa

noxapoTtyeHus o 'OCT 12.4.009-83.
S TPEBOBAHHUA K KBAJIMOPHUKAIINH OIIEPATOPA

K BrimonHeHMro u3MepeHui U obpaboTke pe3yabTaTOB ACIYCKAIOT
UL, UIMEIOLIUX BHICILIEE MM cpelHee clieliualbHoc 00pasoBaHye HIIH OIIBIT
paboTel Ha Tra3oBoM XpoMaTorpade HW B xuMmuueckodl Jjaboparopuy,
NpoIeAHX COOTBETCTBYIOINHHA MHCTPYKTaX, OCBOMBIIMX MeET0J B
IpOIECCEe TPEHHPOBKH W YROXKHUBIUIUXCK B HOPMATHBL ONEPATHBHOTIO
KOHTPOIs IIPU BHIIONHEHUH NpOuEe yP KOHTPOIS IIOTPEIHOCTH.
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6 YVCJIOBUS U3SMEPEHUN

Ilpn npoBemenun wusMepenult B snaboparopud poikHL OHTL
cobi101eHbl cie Y IOLINE YCIOBUA .

Temnepatypa Bo3gyxa 20 + 5°C,;

AtMmocdepuoc napienue 84,0-106,7 xIla (630-800 mm pr.cT.);
Bnaxuocts Bo3ayxa He bonee 80% npu remnepatype 25°C,;
Hanpsxkenne B cetu 220 22 B;

YacToTta nepeMensoro Toka 50 £ 1 I,

[Ipy BLINOJNIHEHMM H3MEPEeHHH MOJDKHBI coOmogaThes CREAYIOMME
yCIOBHS XpoMatorpadiyeckoro aHaan3a:

Kononka sanoinnena copbeHTOM - 10% HHUTpIIIOTPUIPONMMOHHUTPHIIA
Ha neeroxpome 3K, ¢p. 0,14-0,25 mm

Hanonnutens punpTpyromero narpona  Maruuit xnoprokucnslit ¢p. 0,25-

ANR YIaBNIUBAHH A 0.50 mm

KUCNOPOACOACP KALIUX OpPraHUYECKUX

COCXHHEHHH

Hanonuurtens Gpunprpytomero natpoa Illamor, oOpabGoTanusifi pacrsopom
1% yNaBJIHBaHHA HENPEAC/ILHBIX U CCPHOKHCJIOH 3aKMCH PTYTH;
4pOMaTHYCCKHX yrICBOAOPOAOB mamot, oOpaboTaHHBIt pacTBOpPOM

AgNO; 8 cepHoli KuciioTe

Katanusatop Ans ounctkd raza- 12.5% oOkHCH HHKENs Ha UBETOXpOME
HOCHUTENA 3K, ¢p. 0,315-0,46 MM

TemnepaTypa TepmocTaTa KONoHok, °C 90

TeMmnepatypa aerexkropa, “C 100

TeMuneparypa peaxrtopa, °C 600

I'as-HocuTens KaTaMHTHYECKH OYHINCHHBIR BO3RYX
Pacxoj rasa-HocuTens, cM>/MUH 25

Pacxon Bonopona, CM°/MUH 30

Pacxos BO3AyXa, CM°/MHH 300

O6beM BBOAUMONR MPobLL, ¢M™ 1

CKOpocTh ABUXCHHA nedTsl 600

MOTeHLIHOMETPA, MM/Y
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BpemMsa xpoMmaTorpaduyeckoro aHanu3a,
MHH

OTHOLMEHHE  BBLIXOJAHOTO  CHTHana
xpoMatorpadga K yMy AONXHO ObITh
HE MCHee

OTHOCHTENbHBIC BpeMEHA YACpKHBAHUA

ONpEACAAEMBIX BEIECTB
(OPHEHTUPOBOYHELIE)
IIpesenvHble  yIiIeBOKOPO ABI

Ci~Cio

ITHT & 13.1:2:3.25-99

10

10:1 (Ilpu orcyTteTBUM cUcTeMBl oOpa-
OOTKH JaHHBLIX MHHHUMAJILHAg BLICOTA
nuxa — 10% oT mKasnasl MoKa3LIBAlOMEro
npubopa) nNpu MHHHUMaNbHOM paboveM
3HAYCHUH mMacimtaba  ocnaabneHus
BLIXOJIHOrO CHryuana.

IIpuBeaennl B Tab1.3.

1 HenpelenbHele C—Cs

3AIOHPYIOTCS CYMMapHbIM HHKOM Jio O€H30a.

Tadnuua3 - OpueHTHPOBOYHBIE OTHOCHTEIbHBIE BPEMEHA Y AEPKHBaHUS

YII1eBOZOPOOB

YTriaeBo10poant OTHOCHTENILHEIE BpEMEHA
Y ACpKHBAHUS

AnndaTtraeckne yrieso0po bl

Cl" Clﬁ

beHzon

Tonyon

OTHnbeH30n

M- + 11- Keunonrnl

o- Kcumnoin

0,31-0,62 £0,05

1,00 £0,15

1,45 +0,2

1,64 0,3
2,221+0,4
2,92 +£0,5

3,98:+0.7

Tunosse XpoMaTorpaMMBl pa3jelieHHs YIIIeBOAOPOAOR, NIONYyYeHHbIe

NpH YKa3aHHBIX YCIOBHIX, ¢ HCIONL3OBAHHEM (HILTPYIOMIETO MAaTPOHA H

Oes vero, npuBedeHu Ha puc. 4 u 5 (IIpunoxenus /I u E).

IPPeKTHBHOCTE

pa3cIuTeIBHON

KOJIOHKH [IpU3HacTCA

YAOBIETBOPUTENLHOM, €CiiM cTeneHp paspewmieHHS (R;) AByX BBIXOMAIIHX

APYT 32 IpYyroM KOMIIOHEeHTOB (OeH30/a H TONYO0Jla) He MeHee 1.5.
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Crenens paspelucHus BHYUHCHIIOT 1o dopMmyJie:

t, —t
R, = ——- (1)
B Tt H,

rae t) ut, - BpeMeHa yaepXuBaHug O¢H301a H ToNyoa, C;
Hi » Hp- HIMPUHA NMUKOB O€H30JIa ¥ TONYONa HA IOJIOBUHE MX BLICOTHI,
c. Ilpn nanuaun cucreMsl 00pabOTKM JaHHKHIX [ ¥ {y MOXHO PAacCUUTATD NO

dopMyaM:
— Sl
M 2)
— S-i-
By = h, (3)

rue h) , hy, 1 51, S - BHCOTH ¥ IUIOHIaA¥ IHKOB 6eH30Ja U ToJIyoa,
COOTBETCTBE HHO.

[Ipy HapymieHUM YyKazaHHOTO YCHOBHMS HEOOXOZHMMO IpPOBECTH
peresepanuio xpoMatorpadpudaeckodf KOJOHKH corjiacHo 11.7.6.

Il pumMmevanusa

1. Hanonnurens o¢uisTpyronero mnartpoHa QI8 YAaBIHBaHUs
KHCIOPOACOAEPXKAIUX OPraHWYECKHX COCAMHEHHI MEHAIOT 4Yepe3 Kax Able
30 aHanu30B.

2. Hanonuuwrens @QUIBTPYIOMIETO NaTpoHa IS YJIaBIUBaHUA
HellpeACAbHBIX B apOMaTHYECCKUX YIMIEBOJAOPO 0B MEHAIOT Yyepes Kax asie 10
aHaJIH30B.

7 IO OTOBKA K BBIITOJTHEHMIO U3IMEPEHMI

7.1 IipuroroBjicHHE KATAIMIATOPA A OYRCTKH I'a3a-HOCHTEIS
OT OpraHH4YecKHX BeImiecTB

B3BEIMMBAIOT ¢ TOYHOCTHIO JO HEPBOro AECATHIHOrO 3Haka 70,0 oM
usetoxpoma 3K ¢ppaxium 0,315-0,46 MM, noMemaioT B papdopoByIO JaImIKy
B 3anmrBarotr 75,0-80.,0 oM™ BOJHOI'O PacTBOpa 830THOKHCIOTO HHKENS M3

pacueTa 12,5 % oxucH HHKENS K BECYy HOCHTEIH.
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CopepXuMoe 4allK¥ BEINIZPUBAIOT JOCYXa Ha JIEKTpUYECKOU INIMTKE
IIp¥ NOCTOAHHOM IIepeMelIpBaHUN. BHCYINEHHBIH KaTaIR3aTOp NIOMEMAIoT
B Myde/sHYIO nedb, YCTAHOBIEHHYIO B BHITAXHOM mxady. B Tevenne 2-x
YacOB IMOCTENEeHHO NOAHMMAaIOT Temmeparypy Ao 600°C m BB AEpXKHBAIOT
npa 3To# TeMlleparype 3 dHaca JO IIOJHOrO yJAalleHUS OKCHUIOB a3oTa.
Iloaroropnmenunl#f xaTaamn3aTop 3achbllaloOT B PeakTop, KOHIULL KOTOPOro
3aKpHIBAIOT TAMIIOCHOM M3 CTEKJIOBATHI.

PeakTop ycTaHaBAMBAIOT B djieKTpolieds oT npubopa I XJi-1.

lTomayy ma nedp BHanpsokeHHs, HeoOXOAMMOro Aaf NOAAepXaHHA
TeMOepaTypsl peakTopa hile 600°C, OCY IICCTBIAIOT yepes
aBroTpadcdopMarop. KoHTposs 3a TemnepaTypoif peakropa OCymMeECTBISIOT
TEpMOIIapoH ¢ MHIIHBOJIETMETPOM.

7.2 Ilpuroronienne ganoHuTeNs PpRILTPYIOUEro NATPORA AJIA
yJaaBJiMBanug OPramuvdeckKuX OpuaMeceii, oTHocsIAXCH K Kiaccy
ANbAErA0B, KETOHOB, CHAPTOB, KAPOOHOBLIX KHC/JIOT H APYTHX
KACTOPOACOAEPRAIIMX OPraHHIecKMX coeAnHeHnil

Kpucramrorngpar Mg(ClO,),-6H,O narpesaior B cymmibEOM mKxady
B dapdoposoit ganike o remnepatypsl 150-160°C. [1pu stol#t Temnepatype
KPHCTAJLIIBI IUIABATCA B KpHcTajusanuoHHolt Boxe. Ilo Mepe ynanenus
BOABl XUIKOCTH 3aTBepAeBaeT B nopucTyro Maccy Mg(ClOy), -3H;0. Bo
BpeMs 3aTBEpJAEBAHHA IpenapaT HeoOXOAMMO NepeMemHBaTh CTEKISHHOMN
NaTo9Koil.

3ateM teMnepaTypy noBblialorT jgo 200°C (o He Bolme 230°C) u
pacIUIaBIeHHYIO COJIb NIpH 3Toif TemnepaTtype BriiiepxkuBaioT 2 4aca. llocie
OXJIaXIC€HHA HaNOJHHUTENhL W3Menb4aloT B dapdopoBoil CTymnke, OTCEHBAIOT

dbpaxuuio 0,25-0,50 MM u 3anonnsior punsTpyonmi# natpon (Ilpunoxenne
B, puc.2).

1.3 IlparoToBnenne copbenTta Auaa yIaBAABAHNSA HENpeAe/bHBIX H
APOMATHICCKHX YTIeBOXOPOROB’

PacteopsioT 4 r cynbdara saxucH pryth B 20 cM° X.4. cepHoH
KHCJIOTHL IIPH HarpeBaHHHK U nNepeMemwdBaHuM. [locne noNHOro pacTBopeHHA
HaBeckH B ¢apdopoBylo wuamky BHocAT 50 r mnlaMora, TWATEIbHO
IICPEMEIIHBAIOT O PaBHOMEPHOIO CMAIMBAHHA 3epeH M BRICYIMHBAIOT Ha
IIMTKE IIPH IIOCTOSHHOM NnepeMentuBauu 15-20 MuH.

v [lonyckaemcs uchnons306ame 20mMoeble NO2NOTMUMENbHLIE NOPOUIKI oM
eazoananuzamopa Yi-2.
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B npouecce BHICYIIMBaHMA OOMNBHO BBIUENSIOTCS DOapel cepHOH
KHCIOTH. BrlcymesHbH copOeHT HacHIAIOT B CKISHKY C© XOpOIIO
npunumpoBagHod NpoOKod M OCTaBIAIOT B JKCHKATOpPEe Hal cepHoi
kuciotod. Ilocie ocTmBaHHA copOEHT nHepecHIaloT B aMIIyJibl, KOTOpHIE
3aMauBaIoT.

3atem B3pemmBaioT 3 r AgNO; u pacTeopsioT B 54,3 cM’ cepHoi
KHCJIOTHI IUIOTHOCTHIO 1,84 r/eam . O6pabaTrIBalOT HIaMOT IMPUIOTOBICHHBIM
3%-ubM pacTBOopoM AgNO; B cepHOM Kuciore u3 pacdera Ha 1 r copbenra
0,2 cM’ pacTBOpa.

IIpurororieHnnii TaxuM obpasomM copbeHT mnepeMEeMUBAIOT H
NOMeMmaloT B aMITyJIk, KOTOPEIEe 3aMauBalOT Ha ropelke.

[IpurotoBieHHLIMA copbeHTaMu 3aHOJAHAIOT CTEKJIAHHBIN
dunsrpyromuii matpon (IIpunoxenme I, puc. 3). B ys3kuil xonen
cTekngHEHON TpyOkM amamMeTrpoM 5 MM BKAAJHBaOT Hebosnpmol BaTHBIR
TaMIOH JIHHON 5 MM ¥ Yepe3 muUpokuil KoHel TpYOKH, cOe AMHEHHON BCTHIK
C BOPOHKOY, B BEPTHKAIBHOM IOJIOXKEHHUH IIPH JIEFKOM H IIOCTOAHHOM
NOCTYKMBAaHUM UITHIPbKOM O CTEHKM TpyOkM HachmaroT Jo BTopoH
nepeTsKH cijioif mamora, obpaboranHoro pacreopoM AgNO; B cepHol
KHCJIOTE, TPETHIO M YeTBEPTYIO OJMBH! 3aOJNHAIOT MaMOTOM, ¢OpaboTaHHbM
pacTBOpOM CepHOKHMcaol 3akucu pTyTH. CHHMAOT BOPOHKY, BKJIAaABIBAIOT
KyCO4YeK IMIPOCKONMIECKOH BaThl CJIOEM 5 MM H HEMEIJICHHO 38KpPHIBalOT
3ariy mKaMu oba KoHIa naTpoHa.

OunpTpyIOIUA TATPOH M BCKpHITHE aMIOyjIbel ¢ OCTaBMHMUCH
NIOTNIOTUTENHHBIMH TIOPOIIKAMHM JOJIKHEI OBICTPO 3aKpPBIBATHCA 3arily IIKaMH
M XpaHUThCs B 3KCHKAaTOpe HaJ{ CepHOM KHCIIOTOH.

1.4 llpuroroBnenne copbenta

[iBetoxpoM 3K  dpakuun 0,14-0,25 MM obpabarniBaioT
KOHLICHTPUPOBAHHOH CONAHOYU KUCIOTOH B Te9EHHE 3 9acoB.

[Iocne ob6paboTku LBEeTOXpOM OTMHBAIOT AMCTMWIUIHPOBaHHOM Bojol
N0 OTpHUATENLHONW peaku@H Ha HOHH XjIopa (KOHTPONMUPYIOT IO

a30THOKHCIIOMY cepedpy).
O6paboranusiit Hocurens cymar mpu 200°C B Teyenme 3-X uHacos,

npokanusaiot npu 1000°C 4-5 qacos.

7.8 IIpuroronjienne HACANKH

JJ1g MpUroTOBNIEHHS HacaJKH B3BEIIMBAIOT ¢ TOYHOCTHIO JO NEPBOIV
gecaTHIHOro 3Haxa 30,0 om’ copberra H paccunranioe xoaudectso (10%
OT MACCH TBEPAONO HOCHMTENs) HEMOABWXKHOH a3k HUTPUIOTPHIIPO-
MHOHWTPWIa € TOYHOCTBIO JO BTOPOro MAecATHIHOro 3Haka. HaBecky
Henmo ABHXHON xuaAxoH a3l pactBopsioT B 35,0 - 40,0 CM° aneToHa.
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B xpyrmoJoHHy10 kon0y 3acHiialoT HOCHTENL M TyJa Xe BHOCHT

PaCTBOPEHHYIO HeNOABHXHYIO (azy. OObeM pacTBOpMTENsA AONKEH OLITH
TaK¥M, YTOOHR Haj MOBEPXHOCTHIO TBEPHOTO Hocurels obpazoBancsg cioid
pactBopa He Oonee 5 MM. BHACpXKHBAIOT B TedeHHe daca. PacTBoputens
BEIIAPUBAIOT B BHTHKHOM IIKady OpH OCTOPONKHOM I[EepeMenIiBaHUH
CONEPXUMOro KoJXObl M HarpeBaHHM Ha BojsHO! OaHe mo Tex MNop, MOkKa
HacajJxa He craHer culmydeil. OKOHYATENbHO HAacaAKy BBHICYNIHBAIOT Ha
BO3yXe KO HCYCIHOBEHMA 3allaxa pacTBOPUTENS.

7.6 IloaroToBxa xpomatorpadnaeckolt KoJI0HKH

XpoMaTorpapuyeckyio KOJOHKY TPOMBIBAIOT TNOCAEAOBATENbHO
BOJION, 3TAHOJIOM, I'€KCAHOM, BRICYMIHBAIOT B TOKE BO3AyXa M 3alIOIHAIOT
copbenroMm. IIoATOTOBICHHYIO KONOHKY IOJACOEAHHSIOT K XpoMaTorpady u
KOHJUIINOHUPYIOT B TOKE rasa-Hocureld pu Ttemueparype 20°C B teuenne
8 mwacoB. Ilocnme 53TONO KONOHKY NOACOSAHHAIOT K JACTEKTOPY H
KOHAUIIMORHUPYIOT ee mpH Temnepatype 90°C po crabmnuzamuu HyXEeBO#H
JUHAR IPH MaKCHMAaNnbHOU YyBCTBHTEILHOCTH IpHbOpa.

1.7 lloaroToBKa XpoMaTorpagpa

[lopgkniogyenne xpomarorpaga K ceTH, IIpoBepka Ha TepMETHYHOCTh U
BHIBOJ] HA PEeXHM BBHIIOJNHAIOT COIMIACHO HMHCTPYKIMH II0 MOHTAaXy U
SKCIUyaTaly XpoMarorpada.

Metoauka npexycMaTprBaeT cheIyloue N3MEHEHNS B ra30Boii cxeme
xpoMaTtorpada (IIpunoxenue XX, puc.6):

- YCTAHOBKY KaTaJIHTHYECKOIO peakTopa HIA OYHUCTKH rasa-HOCHTEN
(BO3yXa) OT OpraHHYecKux npuMecei nepea 610xoM NOoArOTOBKY Fasos,

- MCKIIOYEeHHe ¢HUIbTpa B IJHMHAH Tra3a-HocHTens BO H30exaHue
HaKOIUIEHUS OpraHWYecKMX IipuMecelfi Ha HeM, JalOIIHX (OHOBOE
3arpsa3HEeHHE;

~ HCKJIIOYCHUE BEHTUIS TOHKOH peryjiMpoBKH Ha IHHHH ra3a-HOCHUTEN s
B 6510Ke IIOATOTOBKH ra30B I8 YCTPAaHEHHS M3MEHEHHUs! JaBJICHHS B CHCTEME
1pu BBOJe Ipofsi B XpomaTorpadg,

- NIpHMEHeHrEe KpaHa-Jo3aTopa ¢ TE(UIOROBBIMH YIUIOTHHUTENLHLIMH
3NEMEHTaMH;

- BBeJIcHHEe (PWILTPYIOLIErO IaTPOHA ANA YIaBlHBAHUA OPraHUYECKUX
npuMecel, oTHOCAMMXCA K Kiaccy anbAerdjoB, KETOHOB, CIIMPTOB,
KapOOHOBLIX ~ KHCJAOT, TpPOCTHIX H  CHOXHBIX 3¢upoB  (Te.
KHCIIOPOACOAEPKAaHX OPraHAYEeCKUX COEJ{MHEHHH),

- BB ACHHE PHMIBTPYIONIETrO MMAaTPOHA IS YAaBARBAHHS HEIpe JeNbHBIX
4 apOMaTHYECKHX YIJIEBOJOPOJOB.

11
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7.8 I'panynpoBka xpomaTorpada

['pagyupoBky  xpoMmarorpada i  OHaNa30HA  H3MEPHAEMEIX
xoHuenTpauut or 0,2 no 1000 Mr/m> NPOBOJAT METOAOM abcomoOTHON
KaaHOpOBKH, HCHONBL3YS CEpPHMIO IPaXYHPOBOUHBIX CcMecedl ¢ pa3zTUIHBEIM
cojepxaHueM MeTaHa (cM. 1m.2 Tabu.2). Eci H3MepeRus INpeliionaracTes
NPOBOAUTL B Oojlee y3KOM [AHANA30He H3MepAeMBIX KOHUeHTpauui, To
KOTHUYEeCTBO I'pafy MPDOBOYHBIX CMecell MoXeT ObITh YMEHLIIEHO A0 TpéX.
Hanpumep: npu u3MepeHMAX B jghamazone ot 0,2 go 150 mr/Mm® s
IrpaxyHpoBKUd MOTYT OnITh mpuMeHeHEl cMecH NeNel-3 u3 Tab6n.2. Kaxnyio
CMech He MEHee 3 pa3 [oJaioT B XpoMarorpadudeckyio KOJNOHKY M Ha
MOJYdEeHHBIX XpOMaTOorpaMMax ONpelensioT 3HaueHUsd Ivloniafell nMUKoB B
MM’ WIH e]l. CU.

[TonyueHnble JaHHLIE 3aHOCAT B TaONUIY, aHATOTHIHYIO NpUBEACHHON
HUXKe.

Tabnruad

Maccopas HamepeHHoe Cpennee IIpusenentoe
KOHLCHTPAUA MCTaHA 3HAYCHUC 3HANCHUE 3HaYeHHUE IOAAH,

(npu 20°C u 101,3kITa), | nnomanu, mm”® | nnomann, Mm? MM
3
MTI/M

C, Si1: S125..- Sy Snei

C; Si1; Si2;-.-Sin S Srpi

Cm Sml; Sm2;---Smn- Sm SI'!P:m

llpy ananmse xaxIoH rpayupoBOYHO¥ cMeCH  TPOBEPHIOT
BBLIIIOJIHEHHE CJICAYIONEro YCIOBHS:

S, e —Sim
mex _"imin 0% < 10% | (4)

lebg—

\F
- MaKCHMallbHas IUIOINajih XpoMaTorpaduyeckoro ImumKa, MM’ HIH

2
Simin -~ MUHHMaJIbHAS IDIOMIaJAbL XpoMaTorpadudgeckoro muka, MM~ WM

el.cq,

S, - cpeHee apudMeTHIECKOE IUIOmAafell THKOB.
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[Ipy HeBbMOJHEHHH ycnoBuA (4) aHaIN3 IpagyHpOBOYHOH cMecH
noBropsoT. llpu nosropHOM HeBmNonHeHHM YCIOBUS (4) BBSCHAIOT U
YCTPAHSAIOT NPHYUHEL, MPHBOJAIHE K HERLINOJIHEHUIO 3TOI0 YCIOBUA.

[IpuBenenHoe 3HaveHme rnomanu (S,,) MHKa MeraHa B 1-0if cMecH
PacCuUnTHIBAIOT N0 PopMye:

Sie =Si - M (5)

re Si- cpeAHee 3Ha9eHHe IUIoma A THKa METaHa B 1-OH cMecH, MM’ HIH

B el.cY.;
M - macmTad ociabneRus BRIXONHOI'O CUTHAJIA.

Ilo DoJMy4YeHHBIM  JaHHBIM  ONpEAeNMIOT  IpadyHpPOBOYHBIE
koapduiments (K, ... K;, ....Ky) no dopmyne:

K, =S, /C ©)

['paxympoBogHyIO- XapaKTepHCTHKY NPH3HAIOT YAOBJETBOpHTENbHON
IIpH BHINOJIHEHUH CJIEAYIOIETO ¥ CIOBUS:

(K — K, )/ K)100% <15% | (7)
rae K, - MakCUManbHBIH M3 m rpay *poBOYHBIX K03QPHUUEHTOB;

K i - MEHUMAaNLHEIHR U3 m rpay MpOBOYHBIX K03 PUIIHEHTOBR,

m —~ INCIIO I'pay APOBOYHLIX kK03¢hdHIHEHTOR,

K — cpenHeB3BelIEHHOE 3BaYeHME I'paJy UPOBOUHBIX KO3(p{HIIMEHTOB,
pacCHUTaHHOE 110 (POpPMYNIe:

K =m/(i1fKi) (3)
=

ITpn sesninonHernun ycioBus (7) BBICHAIOT H YCTPAHSIOT NPUYHHEL,
IPUBOZANIHE K HEBBIMOJHEHHIO 3TOro ycJoBHA. [locne wero moBTOpHrOT

[IpOLEAY PY OCTPOSHHUS Ipafy UpOBOYHOM XapaKTepPUCTHKH.

B nponecce rpaxyupoBka usMepsioT aTMocdepHoe aasreHue (F,,).

Kontpons crabuiabHOCTH rpafy HpoBOYHON XapaKTepHCTUKH TIPOBOJT
He pexe OAHONO pa3a B JeHb, HCIIONB3YS OJHY M3 Tra30BBIX cMeceH,

IIpUMEHSEMBIX [IPU Ipaly MpoBKe XpoMaTorpada.
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['paxyupoBounyio XapaKTEPHUCTHKY CuMHMTalOT crabmabHod rmipu
BHINIOJIHEHMH CIEAYIOMErO YCJIOBHA:

S ) z-( ),
.I.(__f.% O 100% <12% (9)

np )zp

rae (5,,).- 3HAYEHHe HpUBEACHHOH InomajiM NHUKa, pacCUMTAHHOE NPH

KOHTpoJIe cTaOUILHOCTH Ipagy HPOBOYHON XapaKTEpUCTHRY, MM’ WX €X.CY.;

(S,,p) p - 3HAaUCHHE NPHBEACHHOH IUIOINAAH NHKA, pacCYHTAHHOE IPH
NOCTPOEHUHM rpaly UpOBOYHOU XapaKTepUCTHKH, MM’ BITH eJ.cY.;

z ~ nonpaBo4Hkif ko3pduumeHT, (cMm. pazgen 10).

[Ipy HeBRINONHEHUH yCIOBHA (9) BHMCHAIOT H YCTPAHAIOT NPHYHHE,
NpUBOAAIHEe K HecTaOMIBHOCTH TIpaZydpoBOYHOMN XapaKTEpHCTHKHU, K
NOBTOPAIOT NPONEAYPY KOHTPOoJd  CcTaDMILHOCTH  rpajiyUpOBOYHOHN
XapakTepucTHKHM. [Ipnm [OBTOPDHOM HeBHINIONHEHUH YycnoBHA (9) CTpoOAT
HOBYIO I'paJly HPOBOYHYIO XapaKTEPHCTHKY .

8 OTBOP ITPOb

O160p npob cnexyer npoBoduTes B coorBercTBry ¢ 'OCT P 50820-95
«O6opy IoBaHHE  ra3004YHCTHOE M  NbUleyJAaBiIuBaiomee. Meroan
onpeJieIleHUs 3alBUICHHOCTH ra3onbuieBblX uoTokoB», IIHIA @ 12.1.1-99
«Meroauueckue pexkoMeHRanMM 10 orbopy npob 1npm onpeleneHUH
KOHIIEHTpALIMX BpeAHHIX BemiecTB (ra3oB M HOapoB) B BHOpocax
NMpOMBINUIEHHBIX Npexnpusatuii». J{ng npod Bo3gyxa paboueit 30HH - ['OCT
12.1.005-88 «CCBT. Obmue caHurapHO-rUrHeHuyeckme TpeOGOBaHHA K
BO3AYXY pabouyeil 30HB» NpPU YCTAHOBUBIIEMCS TEXHONOTHYMECKOM PEkKHME
paboT oOcye xyeMoro HCTOYHHKA BhIJCHEHHS 3arpA3HAIONMX BEMECTB B

arMocdepy.

AHanusupyeMH# ras oTOHpaloT B CTEKISHHEIE Ia30BBIC MHICTKH Ha
250-500 cM’ ¢ 3aXHMMaMM Ha KOHLAX WIN B [€JIbHOCTEKIAHHAE NIIPHITH Ha
50-100 cM’ ¢ 3aXHMOM. AHATH3MPYEMLIM TA30M NPOMbBIBAIOT ITHIIETKY B
TeueHEe 2-3 MHH. co CKOpocTbio 0,5-2 AM°/MEH, NepeKpRBalOT 008 3aKkHMa
OJHOBPEMEHHO, BHIKNOYAlOT achHpaToOp U OTCOSAMHAIOT ITHIETKY OT
CHCTEMBI. |
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[Tpu orGope npo6® npoMBHOPOCOB, HaXOMMIMMUXCHA NOJ paspekKECHHEM,
HeoOXoUMO cleAnTh 3a TeM, uToOH B oTtoOpannyro npoby He mnomnaln
Bo3xyx. B mnpouecce otrbopa usMepseTcs TeMIeparypa W JaBleHHE
(pa3pexeHue) rasopol mpoOhl y IHNETKH.

Cpox xpaHeHus npod He domee 5 4.

9 BLINOJIHEHUE U3MEPEHII

['azoBble  MHINETKH MM LEALHOCTCKASHHBIE  THIPUOBL
aHANHU3APYEMBIMU TIPodaMH IpeNBapUTENILHO BHIEPXKHUBAIOT B NOMEINCHUM
0 XOMHATHOX TEMNIEPATYPHI.

Onpe zesienne apeAeabHBIX YI71€BO ZOPO OB B CMECH c
Hellpe JeIbHLIMH YIVICBO JOPOAaMH [IPOBO AT ITyTEM ABOHHOIO anain3a. Jlns
sroro  npody Bo3Ayxa BHITECHSIOT B J03y KpaHa-Jio3aTopa depes
GHALTPYIOMHUY NaTpOH, yNaBIHBAaIOMHYU HeNpelelbHbie U apoMaTHYECKHE
yrieBoaopoAn, u Oe3 patpoHa. TunoBblie XpoMaTorpaMMBl KOMIIOHEHTOB
BO3AyXa, INOJy4YECHHBIE IIPM YKa3aHHLIX YCIOBHMAX, C HCHONb30BaHHEM
¢unpTpylomero naTpora HW 6Oe3 Hero, npuBejeHsl Ha pHe. 4 U O
(Ilpmwroxenus /]l n E).

[laTpoOH ¢  XNOPHOKHCIEIM  MarHMeM  JI8  YJIaBJIMBaHHA
KHCJIOPOACOACPXKAMUX COCANHEHH HaXOAUTCA B CXeME IIOCTOAHHO.

Beoa npobnl B XxpoMaTorpad OCYmMECTBIAIOT KPaHOM-A03aTOPOM He
Menee 3 pa3. KpaH-Jo3arop DepeBORIT B HOJNOXERHE «oTOOD»,
NOJCOEMHAIOT MINIPHLN MIHM Ta30BYIO NMIIETKY H BoITeCHA:0T Ipody (B
o6beme 20-30 eM”) B fAo3y. O6bem npobu1, BBogMMOI B XpomaTorpad, 1 e’
BurecHenue npod H3 NUNETOK OCYMIECTBISIOT HACHIIIEHHBIM pacTBOPOM
XJIOPHCTOTO HATpHUi. 3aTeM OTCOEJUHSAIOT MIMPULl HAM ra3’oBYIO NMHUIETKY OT
KpaHa-Zo3aTopa /AIA BHIPaBHHBAHMA B HEM JaBIeHUI H uepe3 1-2 cex
nepeBoJIT KpaH-Z03aTOp B NojokeHHe «aHaud3». IloacoeanneHue H
OTCOEAMHEHHEe MmNpHna (UHUIETKH) HeoOXoAMMO OCYMIECTBIAATh TAKUM

obpazoM, urobul B Mpody He nonan BO3AYX.
B npoiiecce anaiiu3a u3MepAIoT aTMocdepHoe masnenue (P,).

[Ipn HEo6XOAMMOCTH B NMpOLECCE AHANN3a MOXHO MEHATb MacumTab
ocnabneHAd BEIXOAHOIO CUIHATIA.

15
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10 OBPABOTKA PE3YJIHLTATOB U3MEPEHUMN

s xaxpo# npoOnl BEMHUCHAIOT cpegHee 3HAUCHUE IUTOMARH ITHKA

1A Xaxxaoro xoMmnonenrta (B) no ¢popmyiie:
12
Sy = 3 Sy , MM’ HIIH efl. 1., (10)

s
TRe 5 p - IUIOIIAAH XpoMaTorpadpuIeCKHX MMKOB, UIT KOTOPHIX BHITONIHAETCH
ycaoBde (4). llpH ueBbinonweHuu yclnoBHA (4) BBEMICHAIOT M YCTPaHAIOT
NPHYHHABI, IPHBOMIMHE X HeBHIloNHeHNIO yciaoBud (4). Ilocie wgero

npoLenypy, OIHCAHHYIO B pa3feiie 9, NOBTOPIIOT.
Hnsg xaxjpo#i npoOsl BHYUCAAIOT 3HAYEeHHE NpHUBEJeHHON miomann

nuKa O B,, (MM* 1nm el c1.) o opmye (5) pasnena 7.8.

MaccoByio KOHUEHTpalMIO NMpeeNnbHLIX (B Nepecuére Ha yriaepol) M
apOMaTHYECKUX YIAE€BOJOPOJOB BHYHCIAIOT 10 GopMyle:

3(—B=SBHPABKZf, (11)

MI MT

rze: K - rpaxy upoBOUHBIH KOI(PHIHEHT, ~——— WIH

M 'MM2 M3 -CA.CY. ,
Ay - K03 IUITHEHT OTHOCHTENbHON TYBCTBHTENHHOCTH JJIsl BENIECTBA
"B" (tabn.5);
Z - NONpaBOYHMH ko3¢dHIUEHT, YUUTHBAOIHAK pa3Inund B

aTMOc(EepHOM JaBNeHHM Ilpu IrpagympoBke W npu ananuse. Kos¢pdunuenr
BHITUCIAETCS IO hopMyJIe:

Z = P“" (12)

rne Py, m Py- armMocdepHoe apaBiieHHe NpH rpagyHpoOBKE M IpH
aHanuze, klla;

f - xoadduinenT g npuBeseHus 3HadeHUN MaccoBoM KOHIICHTpALKU
K TeMIIepaTy pe, COOTBETCTRYomMed MPHHATHIM HOPMAJIbHHM YCIOBHSAM.

Ilpu amanuse Bo3zxyxa paboueil 3ombl {=1,00; pesynrrar naMepeHuis
npuBenéd k Temmneparype 20°C (293 K) m gaBinenmo 101,3 xIla. Ilpu
aHanuse arMocgepHoro Bo3xyxa M BHOpocoB f=293/273=1,07;, pesynprar
u3MepeHHl npuBeA&H K reMnepatype 0°C (273 K ) u pasaeamo 101,3 klla.

MaccoByro KOHIIE HTPaLUIO HeIpe Ie/ibHbIX YII1€BOAOPO OB
BLIYHCIIOT 110 QopMyJie:
Xu =M (Spen—Spn) AuK z f (13)

rac M- macnitad ocnabnennss BLIXOJHOTO CUTHaNa,
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Ay - ko3hPHUHEHT OTHOCHTENBLHOM WYBCTBHTEJIBHOCTH N4
HellpeIeIbHEIX YIiIeBoopoaoB (Tadi.s);

S g - [NOMAAs NHKA CYMMB I[peJelbHBX H HEHpeIeHbHBIX
YyTIIEBOJOPOAOB Ha XpoMaTorpaMme 6e3 naTposa, MM’ HJIH B €1.CY.

Sy - IUIOIMAAb IHKa NpeJeNAbHHX YriIeBOAOPOAOB Ha XPOMATOrpaMMe ¢
aTPOHOM, MM’ HJIX B €1, CU.

Il puMeaan nae 3HadeHns kod3¢PHINEHTOR OTHOCHTENLHOH
qy BCTBUTEJILHOCTH MPEJCNbHEIX M HENpeAeNbHBIX YTIeBOAOPOAOB YKA3aHE]
C Y3€TOM nepecuéra Ha yriepoh. JAnd nepecuéra npuMensiach ¢opMyina:

~12-n-C
M

T

C, (14)

rre Cy - MaccoBas KOHIICHTpaLHS yIriaepoa, MT/M:
n - KOJAIECTBO aTOMOB YTIJIepoAa B MOJIEKYJi€;
M; - oTHOCHTENbHAL MOJIEKYJSIpHAs Macca YTJIEBO JOPO A,
C - MaccoBas KOHIICHTPAIMA MeTaHa, MI/M".

Tabunumal - Koshduimentn oTHOCHTENbHON Ty BCTBHTEILHOCTH
IS IIAMEHHO-HOHH3aIIHOHHOTO JAETEKTOpa

YT1neBoaopo AL KoadppuuueHTh OTHOCHTEILHOI
qQyBCTBUTENLHOCTH (A)

MeTtau

IipenensHbie yrieBOAOPOADLI 0,75
Ci—Cio
( B nepecyere Ha C ) 0,92

( B nepecyeTe HA NPONaH )
JTUNEH
Ilponunex
ByTHneHLI
AMHJICHDI

0,88
0,88
0,88
0,88
0.85
0,85
0,81
0,83
0,83
0,83
0,81

Tonyon
IranbeH30n

0- ,M- ,II- Kcuwionbl
Crupon

17



18

HH/J P 13.1:2:3.25-99 Hananue 2005 1.

Pacxoxaenne MexIy pe3yiabTaTaMH H3MepeHHH, NOJyYeHHBIMH B
ABYX nxabopaTopusx, He AOJDKHO IpeBHINATh Npejielia BOCIIPOH3BOJUMOCTH.
[IpH BHIIIONHEHUN 3TOTO YCIIOBHS NpHeMiIeMbl 00a pe3yibTaTa H3MEePeHHs, i
B KayecTBE OKOHUYATEJLHOIO MOXET ORITh HCHOIB30BaAHO MHX CpelHee
apu(pMeTHYECKOE 3HAYE HHE.

3HayeHue npepena pocrnpouzBoauMocTH (R, %) mpH BeposTHOCTH
P=0,95 xnga Bcex koMnoHeHTOB paBHO 29,0.

lipy npeBbllleHNM MOpefiela BOCHPOM3BOAUMOCTH MOIYT ORITH
MCTIOJIB30BaHEl METOIbl [POBEPKHA NPHEMIIEMOCTHU PE3YJLTaTOB HM3MepeHmit

coritacHo pasgena 5 'OCT P KCO 5725-6.
11 O®OPMJIEHUE PE3YJIbTATOB H3MEPEHHMI

Pesyiaprar wusMepeHns B [JOKYMEHTaX, IIpelyCMaTpPHBAIOUIHX ero
HCIIONB30BaHUE, MOXeT OBITL npeacTaBiek B Buje: X + A, P=0,95,
rae A - moka3aTejyb TOYHOCTH METOJHKH.

3HaueHne A paccuuTHBaIOT o dopmyne: A = 0,23X.

Homycramo pesyabraT H3MepeHHs B JXOKYMEHTAX, BhIJlaBa€MBIX
naboparopueli, npencrapnarh B Buge: X x A, P=0,95, npu ycnosmm A, <
A, rne

X — pe3yAbTaT U3MEPEeHHUs, NONYSeHHHH B COOTBETCTBHH C IPOIIUCHIO
MeTO IHKH,

+ A, - 3HaueHHME XapaKTEpUCTHKU NOTPEMIHOCTH Pe3yJibTaTOB
HM3MEPEHHH, YCTAaHOBICHHOE TP pealu3aluyu METOAHKHM B jabopaTopuu, U
obecrieunBacMoe KOHTpoJIeM CTaOHIBLHOCTH pe3yJlbTaToOB N3MepeHMIA.

12 KOHTPOJIb KAUYECTBA PE3VJILTATOB U3MEPEHHUI
ITPH PEAJIM3AIIMY METOJHUKH B JIABOPATOPUU

KoHTtponr kawecrBa pe3ynbTaTOB H3MEPEHHMH [pH pealu3anuu
METOAUKH B JIJabopaTopHi IpefycMaTPABAET:

- ONEPAaTUBHLIA KOHTPONS NMpOUEypH U3MepeHHHN (Ha OCHOBE OlEHKH
MOrpemMHOCTH TIpU  peajJu3aldH  OTHENBHO  B3dTOH  KOHTPONBHOHU
NPOLE Ky Pbl);

~ KOHTPOJb CTaOMIBLHOCTH pEe3yJAbTATOB H3MEpeHHH (Ha OCHOBE
KOHTPOJIA CTaOMALHOCTH cpeJHEKBaAPaTHYSCKOT0 OTKIOHEHNS IIOBTOpPIEMO-
CTH, Cpe AHEKBaAPaTHIECKOTO OTKJIOHEHNS BHy Tpunaboparopnoit
NPEeNU3HOHHOCTH, NOTPEIIHOCTH).



Hanamme 2005 1. I & 13.1:2:3.25-99

AJropuTM ONEPATHBHOIO0 KORTPOJIA NPONCAYPLI HIMEPERHM C
npaMeHeHneM o6paInoB AJisl KOHTPOJIS

OOpa3uaMu 18 KOHTPOJSA SBIAIOTCA 3TaJOHBI CPABHEHHMS ~ Ia30Bble
cMeCH 3TUNEH/a30T ¥ 6eH301/a30T (BO3AYX).

OnepaTUBHHN KOHRTPOIb HpOLEOYPR M3MEPEHHI IPOBOJAT Iy TEM
CpaBHEHHA pe3ylibTaTa OTHENbHO B3aTOH KOoHTposubHONM npouexypul K, c

HOpMATHBOM XOHTpOng K.

PesyibTar KOHTpOnbHO! mponeypri K, paccHUTHIBAIOT IO POpMYJIE:

K, =| X,- jo, (15)

rie X, - pe3yapTaT u3MepeHuM MaccoBOH KOHIEHTpAaIHHM OlIpeHeiNieMoro
KOMIIOHEHTa B ofpa3ne Jjis KOHTPOJM, Mriv’, paccYMTaHHHEYN no dopmMmyie
(11) MeTo MUKy,

®, — obbeMHags WK MoJsigpHas nolis atuneda (bensona) B obpasne 4
KORTPOJIA, MJIH";

J ~ ko3¢ PHUIHEHT nepecueTa 3HaueHHH oObeMHoM (MossipHON) poONIH
(vnn') B 3HaYEHHA MaccoBo} koHmeHTpanuu (Mr/m”) npu 20°C u 101,3 kIla.
g atanena j= 1,16; miga 6enzona j= 3,24.

HopMaTuB koHTposd K paccauTeBalOT 10 Gopayie
K= A,

rae + A, - XapakTepUCTHKa IOTPEINHOCTH pe3ylbTaToOB H3MEpeHHH,
COOTBETCTBYIOINAs AaTTeCTOBAHHOMY 3HadeHMIO oO0pasilla Il KOHTPOIM.

A, =0015,;0,. ©J,~ OTHOCHTENBHOE  3HAYCHHE  XapaKTEPUCTHKH

IIOrPEeNIHOCTH PE3YIILTATOB H3MEepeHuH.

IlpumMedanHe- lonycTuMo XapakTEPHCTHKY NOIPEUIHOCTH
pe3yJibTaToOB H3MEPEHHMH MNpH BHEIPEHHH METOJHKH B JlabopaTopHu
yCTaHaBIWBAaTh Ha OCHOBEe BupaxeHus: A, = 0,84 A, ¢ nocmexayionim
YTOYHEHUEM II0 Mepe HakoIUleHMs HHPOpMalHM B NpPOLIECCE KOHTPOL

cTaOMIBLHOCTH PesyIbTaTOBR H3MepeHHuH.
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[Ipouenypy u3MmepeHuii [PU3HAIOT YJAOBIECTBOPUTENLHON, npH
BHIIIOJITHEHNH YCJIOBHUA

K. £ K (16)

I[lpu HeBomonHeHun ycenorud (16) KOHTPOIBHYIO UPOHEAYPY
nopropaioT. llpy noBTrOopHOM HeBHIIONHeHHM YycioBus (16) BBIMCHAIOT
IpHYIMHLI, [PUBOAIIIKE K HEyHOBIETBODUTEILHHIM pe3ynbTaTaM, H
IIPUHHMAaIOT MEPH NI0 X YCTPaHEHHUIO.

[leproAu9YHOCTL OIlEpaTUBHOIO KOHTPOMS MPOLEAYPH H3MEpEHUH, a
TakXe peajm3yeMble Npoueaypsl KOHTPOIs CTaOMIBHOCTH pe3ynbTaToB
M3MepeHUll pernaMeHTHpYIOT B PYKOBOACTBE 10 XadecTBY JabopaTopHHu.
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TITPHJIOKEHHE A

Hpuarorosnenne pryrn (I) cepHoxnciiont

(10.B Kapsaxun, HM.HF. AmnremoB. YucThle XxXuMHYecKHE BelIeCTBA.
Mocksa. 1974r. cTp.312)

1. Ilpenapar peaxTHBHON THCTOTHI MOXHO IIOJYYHUTh PaCcTBOPEHUEM
PTYTH B KOHLICHTPHAPOBAHHOHK cepHOI KHCIIOTE:

2Hg + 2H,S0, = Hg;SO+ SO, T+2H,0

HarpeBarot (nod mazoii) 1 Bec.u. pryta ¢ 0,5-1 Bec 4. HySO4 (1. 1,84
r/cM®), Toka OpHONW3UTENBHO IOJIOBHHA PTYTH He nepelieT B TBEPAYIO
conb. Hencnons3oBanmHyI0 pTyTh cAuBaioT. Conb MpoMbIBalOT HeOONBIINM
KOJTHYIECCTBOM XOJOAHOH BOAM U CYHIAT.

2. CepHOXHMCHAYIO PTYTh MOXKHO IIOJAYYHTh, oOcaxjaas e¢ CcepHOH
kucnorol u3 pacrsopa cona Hg,”'.

Hg,(NO,), + H,S0, = Hg, SO+ 2HNO;

B pactBop Hga(NO3), npubaBnsioT pa3damiieHHYIO cCepHYIO KHCIOTY
(1:2) mo noxmoro ocaxaerus Hg,SO4. Ocanoxk mpoMuiBaloT HEOONBLIHHM
KOJIMIECTBOM BOJLI U CyHIAT.

21



NPAJIOXKEHHE b

PEAKTOP KATAJIMTHYECKON OUYACTKHA I'ABA-HOCHTENSA

SO AN ANNNY

//14

Pre. 1
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NPAJIOXXEHHE B

VYCTAHOBKA ©@UILTPYIOINEIO NATPOHA JJIA YIABJIHBAHHKS
KHCJIOPOACOAEPKAINAX OPTAHAYECKHX COENUHEHRUAM

NTERRN S TS
h:.’l: /7 7 ////// L NS /{

& et i “I_—

§ ///////////

\

" I

1 ~ creHka TepMocTaTa; 2 — NePEXOAHHK; 3 — CTEKIAHHEIR NATPOH,
4 — raiixa;5 — npoxianka; 6 — raiika; 7 — wpoKnaaxa;
8 — coenaHuTENbAA TPpYOKa; 9 — rafika.

Puc. 2
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NPUJIOXEHHE I

OWIHTPYIOHNMHI HATPOH IS YIABJIUBAHUA
KHCJAOPONCOAEPKAHNINX OPTAHNYECKHX COEAUHEHUN

Prc. 3



IMPHJINOXEBHE I

THIIOBASI XPOMATOTPAMMA PA3JIEJEHHUA HCKYCCTBEHHON
CMECH YTJEBOHOPOAOB A KHCIAOPOJACOIEPKAINUX COEIH-
HEHUHA HA KOJXOHKE C HATPAJIOTPHIIMOHUTPHIOM

3
4 2 1
& 5
2
7 ¢ 7
&
£ 1
2 )
e N
s 3 £ z Zz £ & F ¥ = £ ( ¢
Bpems, mun Bpema, Muu
a
6

a — anaxn3 6e3 QUALTPYIOHIEro marpoHa
6 — aHaNN3 ¢ QUABTPYIOMMM NATPOHOM

l - rexcan; 2 ~ aTENaueTaT; 3 — OeH3oi + alleToH; 4 — METHAITHIKETOH,

3 — Tonyon; 6 — 6yrrHnanerart; 7 — m,n — XCHIOMKI; 8 — 0-KCHNON, 9 — CTH-
pOIL.

Puc. 4
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NPANOXEHHE E

THNOBAA XPOMATOTPAMMA PAIIEJIEHUS HCKYCCTBEHHOH
CMECH IOPEJAEJLHEX, HEOPEHEJHHRX H APOMATHUYECKHX
VIJIEBOJAOPOJOB HA KOJOHKE C HETPRJIOTPHIIHOHATPHIOM

f

§
--r——-—--':r———.—-—-—'——ﬂ-*-‘_—'i_-'_"'-‘ .
ad 72 6§ & 4 3 2 ¢ 0 2 71 @
Bpems, MHH Bpeas, uut
a 6

a — ananu3 6e3 punsTpylomero narpona: 1 — rexca -+ HenpenenbHkLe yrie-
BOAOPOAR!; 2 — Benzon; 3 — Tonyold; 4 — m,n — KCANOTHI,
d —0-KCHIO0X;, 6 — CTHpOI.

6 — anann3 ¢ $unasTpyromimM naTtpoHoM: 1 — rexcas.

Puc. 5
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INPUWJIOXEHHE K

HNPAHIIMIIHAJIBHASA CXEMA I'A30BOH OBBA3KH XPOMATOI'PA®A

1,2 — 6annoHsI CO CXKAThiM BO3IYXOM M BOAOPOAOM COOTBETCTBEHHO; 3,4 — PEAYKTOPR!; S — neys npabopa
I'XJ1-1; 6 — peakTop; 7 — 60K NOATOTOBKM ra’os; 8 — peryjaarop naejieHus; 9 —gpoccens; 10 — dunerp;
11 — 610k a”Hanusaropa; 12 — QAARTPYIOUINIE TATPOR AJIN YIARIUBAHESA HEIIPERCAGHBIX B aPOMATHRECKUX YIJIEBOKO-
poaoB; 13 — xpaB-go3atop; 14 — QuNBTpyomu NAaTPOH AN YNABNMBAHUA KUCIOPONCOLEPKAIUX COeAUHEHHH;
15 — xpomarorpaduaeckas KOJIOHKA; 16 — geTekrop; 17 - ycunurens; 18 — perucrparop.

Puc. 6



TOCYIAPCTBEHILIA KOMATET POCCUHCKOM ®EJEPAIMU
IO CTAHJAPTASAIINA H METPOJIOTHH

OTYI «YPATIRCKHU HAYYHO- «THE URALS RESEARCH
HCCHEAOBATENLCXHA INSTITUTE FOR
HHCTUTYT METPOJIOIMH» - METROLOGY»-
TOCYBAPCTBEHHBI HAYYHBIA STATE SCIENTIFIC
METPOJIOTHUECKHA LIEHTP METROLOGICAL CENTRE
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__va. KpacioapuMefickar. 4. mb, 224 E-mal: metod224@uniimru Russia E-mail: metod224euniimru
CBUHJIOETEJBCTBO N 224.02.11,044 / 2005
CERTIFICATE

00 aTTECTAUMH METOAHKH BLINOJHCHAN W3MEDEHKH
MeToanka BLINOAHERHA HIMEPEHHH Maccoswx Konyewmpawuil npedeavnvrx yzaeeodopodos C; ~ Ciy

(CymMMapHO, 8 nepecyeme HA Y2nepood), nenpedenbuvix yeaeeooopodoe C, — Cs (cymmapo, 8 nepecyene
ua yaaepod) u_apomamuteckux yaneeodopodos (Genzona, monyonq, smuaben3ong,_KCUAONOS, Cntupoaa)

NP1 UX COGMECIHOM NDUCYMCMEUU 8 QMMO HOM 8030YXe, 8 xe ouett 30Hs! 1 BILIAC I bIX
gu10pOCax MemoooM_2a3060it xpomamozpaguuy,
paspaborasnan Kazanucxum [THY a«Openedmexumzasodur (2. Kazauw), IAQ «TFOB3KOII» (2. Mocxea

MH « bEJTHH I KOMIT» (2. Hosonoaoux),

arrecrosasa B cooTeercrenn ¢ TOCT P 8.563-96.

ATTeCTaljis OCYUIECTBICHA 110 PE3YNLTATAM MeIMPOA0ZNYeCKOll IKCHepMU3bl MaAmepuanos no pazpabom-
Ke MemoouKy GuINOnHEHUR UaMepeHuil.

B pesynnrare aTrecTaluMM YCTAHOBAGHO, YTO METOAMKA COOTBETCTBYET IPEXbARASCMEIM K Helt MeTpono-
rHYeCKHM TpeboB2HHAM U 00N1afaeT CIeAYOWNMI OCHOBHEIMH METPOJIOT HYECKHME XAPAKTEPHCTUKAMMU:
1. HanmenopaHue onpenenaeMslx mokalareseti, Inara3on u3MepeHrii

Hanmenoranue onpenenseMux moxasarenei JHanasoH uaMepenuit, mrim”
npenensueie yrresopopoast Cy — Cio
_{cymmapHo, B nepecyere Ha yriepoR) Or 0.2 501000 =mxn. -

Henpenensybie yraesonoponst Cz — Cs
(cyMMapHO, B NEPECYETE Ha YIIEPOX Or1 no 1000 Bxa.
apoMmarudeckne yraesogaopons (benson, Tonxyon,
3Tunbenson, KCHIION, CTHPOT Or 0.2 1z0 1000 Bk
2. 3HadyeHus nokazarenei TOHHOCTH, NPABHALHOCTIH BOCITPOM3BORHMOCTH L
[loxasatens nosropse- | Iloxasatens Bocnpoms- | IToxasarens npasunk- | [lokasarens TOYHOCTH

MOCTU  (OTHOCUTENBHOE | BOAUMOCTY  (OTHOCH- | HOCTH (rpaHulE OTHOCH- | (FPaHHus!  OTHOCHTCAL-
CPCAHEKBAIPATHYCCKOC TOJILHOC  CPSAHCKBaApa- | TCIbHOH CUCTCMAaTHYC- HOH ROrPCLIHOCTH TIPH

OTKIOHCHHE  WIOBTOpPAE- | THUECKOC  OTKIOHCHME | CKOit NOrpeIHOCTH OPH | pepoatHocTh  P=0.93),
Mocty), G, % BOCHPOU3IBOAMMOCTH ), | BeposTrOocTH P=0.95), 15, %
B Cr, Yo L 1O, Yo
4 | 10.5 9 23 _

5. Ilpn pea_._nmaunn MeTOANKH B naboparopuu obecneunsaioT:

- ONepaTHBHBIA KOHTPONb NPOUEAYPH! MIMEPEHHH (HA OCHOBE OUEHKH MOTPELIHOCTH MpH peasH3auiy
OTHENLHO B3ATOM KOHTPOJLRON NPOLENYphl);

- KOHTPOJIb cTaOUABLHOCTH PE3YNBTATOB H3IMEPEHHH (Ha OCHOBE KOHTpONA CTabunbHOCTH CpeaHekpanpa-
THYECKOTO OTKJIOHEHHA MNOBTOPREMOCTH, CPENHEKBAMPATHHECKOrO OTKJIIOHEHHA BHYTPHIIAOODPATOPHOI

NpEU3KOHHOCTH, NOTPELHOCTH).
ANropuUTM ONEPATHBHOTO KOETRATH A QUEAYPb! H3IMEPEHHl NpHBEACH B NOKYMEHTE Ha METONMKY Bbl-

NOSHEHHS uamcpemi 0 |
[Tpoueaypel koHTPOHLIR SREOSRRITICTHAEMBIX HIMEPEHHH PEraMeHTHPYIOT 8 Pyko-
BOACTBE 110 KayecTy 04", '

3aM. mupexTopa N0 RASBHOIY -PATE « 8 24 S P o C.B. MenpeaescKix



