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[IpaBo THpa2>XHPOBaHHA H PEATH3ALMH OPHHALJIEKHT pa3paboTIHKy.

Meromuka paccMotpeda H ofnobpena OI'Y «DenepansHuil HayYHO-
METOJHYCCKHHA CHTp aHATH3A B MOHHTOPHHIa OKpyxarome# cpeant MITP
Poccum» (DI'Y «DLIAM MIIP Poccumy)
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OBJACTDb ITPUMEHEHHUS

HacTrogumi AOKyMEHT VCTaHABIHBAET METOAMKY BbUTOTHEHHS H3Mepe-
HHH MacCOBOH KOHUEHTPALIUM CEPHOM KHCAOTHL. MapoB H a3po30ied TPHOKCH Ad
Ceph! (B repecdeTe Ha CEPHYIO KHCI0TY) B npodax HpOoMbIINIEHHBIX BbIOPOCOB
Ty pPOMAMMETDHYECKHM METOJOM

J1anazoH uamMepsiembix KoHueHtpatu# ot 1.0 10 300 MF/M"

Memaroiiee BIIHAHHE HMOKCHAA Cepbl VCTpaHseTcs B IpoOIlecce aHanm3a

j00aBAEHHEM B TIOTJIOTUTENLHBIR PacTBOP OPMATHHA.

OnpegesieHo He MEAT OKCHABI a30Ta H v rilepola

1 TIPUTIMCAHHBIE XAPAKTEPUCTHUKH NOIPELIIHOCTH
M3MEPEHUU U EE COCTABJISIOUUX

Hacrosias MeTOAMKE 00LCHETHBAET {10.Tv YHEHHE Pe3ViIbTATOB aHA'TH3A C

[IOIPEUTHOCTHLEY, HE NIpeBhiinaoteti 3HaueHui, npuBe A€HHBIN B Tabiuie |

Tabmmuua 1
3naveHns nokasare.ieldl TOUHOCTH, NOBTOPAEYVOCTH I BOCIIPOH3BO 1NMOCTH
METOANKH
I Hunanazod IMokazateas |  [lokazaTe:s [ToxazaTtesnn
MU3MEPEHH . LIOBTOPSCMOCTH | BOCIIPOHIRO, UMOCTH TOYHOCTH
R .
M1/ (OTHOCHTEABHOE | (OTHOCHTE.IbHOE Cpen-~ | (TPAHHLBI OTHOCH-

CpenneKkBasipaTiie- |  HEKBaIpaTHUESCKOS 1€aLHOH HOrPCHINO-
CKOE OTKNOHCHHE | OTKNOHEHHE ROCHPON3- | CIH MCIOIHIH 1IpH

TOBTOPASMOCTH), BOJIHMOCTH). BESPOATHOCTH
P=0.93),

+5.%
24

G, ,lﬁ] Og .nx’h

:m" l:() Jo 300 TBKI_; 9 [ 12

JHauCcnMA NOKas3aTelyd roYHoOCTH MCTOIWKH HCTIOABIVIOT HDPH

- O(POPMIIEHHH PEIYIILTATOB HIMEPEHHH, BbIIABACMbIX NA0OPATOPHEH,

- oneHike JeareannocT 3adbopatopuii Ha KauecTBO HPOBCUCHHS HCIIbITA-

HHH,
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- OILIEHKE BO3MOXHOCTH HCIIOJIb30BAHMS PE3VIBTATOB H3MEPECHUH IIpH

peaTH3allMi METOIHMKH BHIMNIONHEHUS U3MEPEHHH B KOHKpeTHOH JtabopaTopHH

2 CPEJACTBA U3MEPEHUM, BCTIOMOTI ATEJIBHBIE
YCTPOUCTBA, PEAKTHBBI U MATEPHUAJIBI

2.1 CpeacrBa HamepeHud

CrnextpodoToMETP HIH (OTOIEKTPOKOJIOPHMETP, NO3BO-
N4I0IMUWH H3MEPATh OITHYECKYIO IUIOTHOCTh IMPH [JIMHE

RONHL! 480-49(0 mm
Kioperth! ¢ ToNmuyoH npornomaionlero cjod 50 MM

Becki naboparopHple oO0Iiero HasHadeHHs, HalpUMep

BJIP-200 I'OCT 24104-2001
['upu ["OCT 7328-2001
OneKTpoacHupaTop TV 25-11-1414-78
PryTusiff MasOMeT, LieHa AceHus | MM I'OCT 2405-88
TepmoMeTp n1abopaTopHbiH, JHana3oH H3MEPEHHUH

ot 0-250°C ["OCT 13646-68
BapomeTp-anepous TY 2504-1797-75

CexkyHnoMep,  Knacc 3. UeHa J[eJleHHs CeKyHIHOH

mxa 0,2 ¢

Konbni MepHbie 2-ro Ki1acca TounoctH BMecTmocThio 1'OCT 1770-74
25, 50, 100, 1000 cm’

[TuneTky rpay MpOBaHHBIC 2-I'0 KJIACCA TOYHOCTH

BMECTIIMOCTHIO 1,2, 5, 10 o’ 'OCT 29227-91
[TurieTkd ¢ oqHOH OTMETKOH 2-10 KRacca TOYHOCTH BMe-

CTHMOCTHIO 15, 20 en” 'OCT 29169-91
Mixponumnerky

[IMnHHAPHI MEPHBLE ['OCT 1770-74

['CO ¢ aTTecTOBAHKLIM 3HAYeHHEM MacCOBOI

KOHILIEHTPAIHMH Cy1bdaT-HoHa | Mr/eM’
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2.2 BcnomorarestsHble yCTpoiticTBa H nocy/a

KacceTa crexnsgHHas ¢ TBepRoH HacazxoMt m3 ¢rropornna-

cToBo# cTpykku cedenueM (,1x0,] mm
[1InaHr BakyyMHbIH

Tpy6xu pe3uHoOBbIE

Kon6a ByHsena BMecTumMocTsio 500 cM’ IT'OCT 5496-78

Konbw xornyeckue ['OCT 25336-82
CTakaHBI A1 B3BemmHBAHHA (OIOKCHI) ['OCT 25336-82
BonocTpylinniii Hacoc I'OCT 25336-82
BakyyMusIi Hacoc I'OCT 25336-82
BaxyyMHbil xpas T'OCT 25663-83

Konbbl ToNCTOCTEHHBIE BMECTHMOCTHIO HE 6oJiee 2 IM°
[IpoGooTbopaux (puc. 1, npunoxexune A)

2.3 PeakTHBbLI

Boza mxcTiinpoBaHHas ["OCT 6709-72
bapulf x10puCcTHIH, X. 4. ['OCT 4108-72
Kicnora congHag, X.4. I'OCT 3118-77
Harpas miapoken, X.4. ['OCT 4328-77
ANeToH Win F'OCT 2603-79
CrupT 3TIIOBLIY peXTUMDUKOBAHHbI ["OCT 18300-87
DeHoNPranent (MEIHKATOP) TY 6-09-4530-77
Dopmannn (40% pacreop gopMaibieriia)

DTHISHITTUKOJ b ['OCT 101-75
Kucnora cepras crangapr-tatp (0,05 Mom/pv) TY 6-09-2540-72

Ipumeyanue. [loyckaercs UCTIONb30BAHME CPEICTB H3MeEpeHHs, oGopy -
JOBaHMA M MAaTEpPHAJIOB € METPONIOTHYECKHMHU ¥ TEXHHIECKHMM NapaKTepHCTH-

KaMH# He XYIKe yKazaHHBIX.
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3 METOJ N3MEPEHUS

MeTon 0CHOBaH Ha NOIJIOUIEHMH HapOB H a’spo30jied TPHOKCHIA Cephl U
CEPHOH KHUCJIOTLI PacTBOPOM THAPOKCUAA HaTpud, HaHECCHHOIO Ha TBEpAbLIH
VHEPTHLIA HOCHTENb, B NIDUCYTCTBHH (opMaliyHa d nociedyromeM TypOuiu-

METPHYECKOM OIIpEAEICHHH CyJIbgaT-HOHa 10 OITHHECKOH IUIOTHOCTH CYCHEH-

3uy odpasyomerocs cyIbdara Sapus npH A = 480-490 mm.

4 TPEBOBAHUA BE3OITACHOCTH

4.1 [lpu BrImoMeHHH H3MepeHH# HeoOxoguMo cobmo eHHe TpeOoBaHHit
TeXHUKH Oe3or1acHOCTH Npy paboTe ¢ XxuMUYecKHMMH peakTuBaMm fio [OCT
12.1.007-76.

4.2 OnexrpobesonacHocTb NMpH pabote ¢ anexkTpoycTanoBkaMu o ['OCT
12.1.019-79.

4.3 PaboTul Ha BrICOTE cnexyer npoBoguTth B cooTBeTcTBUM ¢ CHull III -
4-80

4.4 Opranyzamis oOyyenus padotTHHKoB Oe3onacHocT Tpyaa no 'OCT
12.0.004-90.

4.5 lloMeleHue nabopaTOpuM AOHKHO COOTBETCTBOBaThH TPEOOBAHWSM

noxapso# Oesonacunocty no I'OCT 12.1.004-91 1 umery cpelicTBa NOXApOTY-
werus no ['OCT 12.4.009-83

IIpn orbope npob Bce MCIIOMHMTENH RONKHLI OLITH MPOUHCTPYKTHPOBA-

Hbl TI0 YCROBHAM De3onacHo paboThl Ha pe ANPUATHH.

S TPEBOBAHMS K KBAJIMOUKAIIMA OITEPATOPA
K BbmonseHHIo u3MepeHH# H obpaborke HMX pe3ynbTaToB AONMYCKAKOT
CHELMATUCTA, UMEIOIETO BhICIIee MM cpeJiHee chelHalLHOE XHMHYECKOE 00-
pa30BaHHE KIH ONLIT paboThl B XuMudeckoll nabopaTopHi, NpomeAmero cooT-
BETCTBYIOUIMYE HHCTPYKTaXK, OCBOHBIUEIC METOA4 B NPOIECCe TPEHHPOBKH H
YNIOXCHBIIIETOCH B HOPMATHBL! KOHTPOJIS IPX BHINOJHEHUM TPOUEAYP KOHTPOJIA

[TOTPEITHOCTH.
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6 YCJTOBUS BBHIOJHEHU S IMEPEHUIA

I1pu BbmonHeRNH H3MepeHHH B nabOpaTOpuy J0JIKHLI OBITE COOIIO JeHBI

clie IyIOTIHe Y CIAOBHS:

TEMIIEpaTypa BO3IyXa (20 £ 5) °C,

aTMOcGepHOE JaRIIEHAE 97.3-104,6 xITa (730-780 MM pr.cT),
BIIaXXHOCTH Bo3AyXa He Oonee 80 % npu remneparype 25°C,
qacTOTa nepeMeHHoro Toka  (5011) ['m;

HAIpPSXEHHUE B CETH (2201+22) B.

7 MOAIOTOBKA K BHIIOJJHEHHUIO U3MEPEHUH
7.1 HonroroBka npnbopa

[TomotoBky npubopa kx pabotre B ONTHMH3AMMIO YCIOBHMH H3MEpeHUS

MPOBOASAT B COOTBETCTBHU € HHCTpYKIHeii 10 3KcILTy aTaipu npubopa.

7.2 IloaroroBka xaccetrnl Ans oTO6opa npod

[lepex orbopoM mpo6 HEOOXOMMMO TMOJMOTOBHUTh KAacCETy, KOTOPYIO
BCTaBOT B npobooTbopuuk (IIpuwioxenue A, puc. ).

[ IpoSooTbopHIK npeacTarnser coboit TpvOKy U3 HepxabelolleH CTanH ¢
pe3bbolt Ha oboux koHuax. BHyTpu npobooTOopHuka nomemaercs kaccera. B
KOHCTPYKIRiH MpobooTOOpHHKa NpefycMOTPeHb IBE 3aBHHYHBAIOUIMECS XKECT-
KHE 3arfyHIKH, HMEIOIMC OTBEPCTHA ANA MOAAtH M BHIXOAA aHANH3HUPYEMOro
ra3za 4yepe3 BHYTPEHHIOIO 49acTh KacceThl. K KOHIaM 3ariyllek MpyBapeHHhl Me-
TAUTHYECKHE TPYOKH, C HOMOIIILIO KOTOPHIX K NTPoOoOTOOPHUMKY NPHCOEANHMIOT
BAKYYMHPOBaHHYIO kon0y (ImuHHag TpyOxa), ¥ KOpoTKYIO TpyOKY, Ha KOTOpYIO
HaJeBalOT 3arHyTYI0 (roporactoByio Tpybky. Ha mpiuaHyIo Metanmuyeckylo
TPYOKY HajeBaroT pe3UHOBYIO MPOOKy A MpeaoTBpalleHHs MOcoca BO BpeMS
oTOopa mpoObi raza.
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Jarmymxka npodooTOOpHHKA MMeeT KojblieBble MPOKIAJKH H3 MATKOIO MaTe-
puana (pe3uHa H Jp.) AN CO3ZaHHA IUIOTHONO KOHTAKTa MEXJy 3aIMYINKON H

KacceToit npobooTdbopHIXaE.

Kaccera M3roTaRIHBAETCH M3 CTEKJIAa U COACPXHT XUIAKHM TIOIIOTHTEND

Ha HHepTHOM Hocutene (I Ipunoxenue 1, puc.2).

M 3roTaBIIHBAIOT HECKONBKO PE3HHOBHIX MPOKIAAOK (Pe3HHa BaKYyMHAS)
[MaMeTpOM Ha 2-2.5 MM Oosibille BHYTPEHHEIO AMaMeTpa KacceTsl, ¢ OTBEPCTH-
€M B IleHTpe THaMeTpoM 3-4 MM, ToJimuHoM 4-6 MM.

B kacceTy BCTABILTIOT [IOATOTOBJIEHHYIO PE3HHOBYIO LIPOKJIAAKY, 3a00J1-
HAIOT ropomnacToBol cTpyxkolt cedenueM 0,1x0,1 MM ¥ PHKCHPYIOT BTOPOH
pe3unoBoli mpoxnaaxod. Hipkmolo wacte nogroroBnerHOl TakuM obpasoM
KacCeThl IUIOTHO BCTARTAIOT B PE3MHORBYIO IMPoOKY xoadul byHsena, BnOYaioT
BOJNOCTPYHHBIH HACOC H 3aTE€M BHOCAT B Kaccery MUNETKOH Yepe3 OTBEPCTHE B
pe3uboBoif mpoxiaake 0,5 e’ mornoTuTenbHoro pacteopa (1.7.3.5). Boagyx
IPOITy CKalOT A0 TeX NOp, fI0Ka pacTBOP B KacceTe NOJHUMETCS Ha 1,5-2 cMm. [lo-
clle 3TOro BOJOCTPYHMHRIH Racoc BBIKIIOYAIOT, KacCeTy H3RIEKAOT M3 KOJNOKL
Bynsena 1 3axpbiBaloT ¢ 06eHx cTOpOH pe3HHOBLIMH NIPoOKkaMu. Kaccera roToBa
g oTbopa npo0d rasa 3anoinHEHHYKIO KacceTy XpaHAT M [IEPEeHOCST B BEPTH-

KATLHOM DNOJIOKEHUH BXOAHOH HacThIO BBEDX.
7.3 IlpureToBaeune pacTeopoB
7.3.1 llpuzomoenenue 10% pacmeopa coNAROU KUCTONHI

B mepHyio kon6y BMecTHMOcThi0 100 oM” Hamusasor 30-50 oM’ fmcTi-
MMpOBaHHOK BOAM, Jobapismior 22,7 cM’ coigHoM kucnoThl (p=1,19) ¥ goBoasT

00BbeM 10 METKH JUCTHUIHPOBaHHON BO O

Cpok xpaHeHUs pacTBOpa 6 MecCAIeB.
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7.3.2 Ilpuzomogienue pacmeopa 2udpoxcuoa Hampus
¢ Konyennmpauuei 0,2 MONB/OM
8.0 r rupoxcuia BaTpHs MOMEMIAIOT B CTaKaH, pacTBOPAIOT B HeOOMb-
IIOM KOJIHYeCTBE JHCTHJUIMPOBAHHOMN BOJBL, MOCJIE OXJIAXACHN pacTBOp Nnepe-
HOCAT B MEPHYIO KOJ6y BMecTHMOcThI0 1000 cM” H JOBOJAT A0 METKH IHMCTHII-

JIHPOBAaHHOH BOIOH.

PacTBop XpaHAT B Nocy fie A3 NomoTUIeHa. Cpok xpaHeHHd 2 Mecsla.

7.3.3 llpuzomoenenue crupmosozo pacmeopa (perorPpmaneuna

| r perHondrazenna nomMewaoT 8 xoady B gobarnsior 99 cM® 96% S>TH-

noBoro cimpTa. Cpok xpaHeHHs 1 Mecqu.

7.3.4 Ilpuzomoeanenue 20% pacmeopa xnopucmozo bapus
Pacrop rorossat 1o 'OCT 4517-87.
20,0 r xsopxcToro H6apns noMemaroT B KOHMYECKY IO kKonby u goGasngior
80 oM’ mucTuRnEpoBanHOK Bofn. Uepes 18-20 gacoB pacTBop QHILTPYIOT Se-
pe3 WIOTHLIH 06e330neHHbI GUILTD, TPIK b IPOMBITHIM ropsIed BoAOH.

PacTBop XpaHAT A0 BHEMIHHX H3MeHEHUIA.

7.3.5 Ilpuzomoenenue noznomume:tsnozo pacmsopa

B MepHylo kKonby BmecTuMocThio 100 oM

BHOCST WHIHHAPOM 50 car
0,2 Monb/me’ pacTBOpa MMAPOKCHAA HaTpHd, 25 oM ¢dopmManuna, AOBORAT IO
METKH AHCTIULTHpOBaHHOH BOLOH M NepeMenIyBaloT.

PacTBOp roTOBST B JIEHD IIPOBEACHIS aHANN3A.

7.3.6 Ilpuzomoeneriue ocadumenvrois cmecu
3 3
B MepHyio K010y BMecTHMOcTbIO | M” BHOCAT 250 cM™ 3THIICHTTHHKOJIA,
. .
100 cM” 10% pacrBopa constHol kuciorhl, 100 cM® 20% pacreopa XAOPHCTOIO
6apus H mepeMelIHBAIOT, 3aTeM jobammnor 375 oM’ aueTora. Pacteop Tiua-
TCIBLHO NEPEMEMMBAIOT M AOBOJAT 10 METKU JMCTHILIHPOBAaHION BOIOH.
AUETOH MOXXHO 38MEHUTH ITHIIOBBIM CITUPTOM.

PacTBop XpaRST 10 BHELIHNAX U3MeHEHHH.
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/.3.7 [Ipuzomoenenue zpadyupogoinozo pacmeopa

¢ konyenmpayueii 0,1 mz/ca’ cyrvpam-uona

PacTtBop rorosar M3 [ CO B cooTBercTBRHM ¢ npuiaracMoil WHCTPYKIHEH.
B 1 cM® pacTBOpa J0/mkHO coepxarthes 0,1 Mr.

Cpok xpaneHus | mecdn.

Mpu orcyrereun ['CO Ha cynbdar-HOH IpagyHMpoOBOYHEIE pACTBOPHI '0-

TOBST M3 CTAHJIapT-THTPa cepHOH KHCIOTH (cM. [Ipmwtoxerue b).

7.4 IlocTpoentie rpagyapoBoyHoro rpadiusca

Jl11 MocTpoeHHs rpalyHpOBOYHOIO rpadguxa BeoOXOIHMO NPUIOTOBHTL
oOpasusl WIA I'paly HPDOBKHM ¢ Maccopoi koHuewtpauuedt cymvpar-nonos 0,025-
0,25 mr B 50 cM°. Ins 3toro B 6 MepHLIX konbO BMecTHMOCTBIO 50 CM- TIOME-
nraoT 1o 0.5 cM® TIOITIOTHTENLHOTO pacTBoOpa M jajiee BHOCAT rpa Xy {pOBOYHBIA
pacTBOp ¢ koHueHTpauuei 0,1 MI/cM> B COOTBETCTBHM ¢ Tabmmuei 2. 3atem
BHOCAT 40 cM° OCaMTEeAbHOIO pacTBopa, AOBOAAT 00beM PAcTBOPE HUCTHLIH-
pPOBAaHHOM BOJAOH 40 METKH U NEPEMENIKBAKOT B TEUCHHE | MUH.

OHOBPEMCHHO I'OTOBSAT PACTBOP CpaBHEHMA: IR 3TOI0 B MEPHYIO KOJIDY
BMecTHMOCTBIO 50 e’ nomemaior 0,5 cM’ HornoTHTenbHoro pacrasopa, 40 e

OCaAUTENILHONO PAcTBOpa ¥ JOBOIAT A0 METKH AHCTWUIHPOB2ZHHOU BO IO

[IpuroTosieHHbie pacTBOPLI Uepe3 Kax aple 10 MUHYT 11epeMelINBaloT

Yepes 40 MHHYT H3MEPSIOT ONTUYECKYIO ILIOTHOCTL PacTBOPOB Ha CIIEK-
TpoGOTOMETPE HITH (POTONEKTPOKOIOPHMETPE PH JUtMHE BOJHE! 480-490 uMm B
KIoBeTe ¢ TOMIMHOH nornowaomero ciios 50 MM OTHOCHTENIBHO PacTBOpa
CPaBHEHMA.

YcioBus aHanu3a, ero npoBe JeHHe JIOKHBI COOTBETCTBOBATH LML 6 U 9.

CocraB u komu4yecTBO 0Opa3slLOB Ans rpaly HPOBKH IIpUBEjEHL! B Tab-

e 2
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Tabaana 2

CocraB # Ko/m4ecTBO 00pa3noB A8 rparyHpoOBKH

HoMmep |AmuxBoTHas 9acTb pabodero | Maccoast KOHIEHTpallHs

oOpasua rpaxy {pOBOYHOIO cyab¢aT-HOHa B IPa oy npo-
pacTBopa cyibaT-HOHA  [BOYHBIX pacTBopax, Mr/50 cM’
| C=0,1 mr/cm’,
| o
I A Y T I
2 0,25 | 1 ~ 0,025
| 3 0,5 0,05
4 0,7 0,07
5 L2 0,12
6 iy o5
7 25 0,25

T Bl

AHaTH3 IrpagyHPOBOTHLIX 00pasilioB IPOBOILT B MOPSjKE BO3PacTaHMA
X KoHueHTpauuu. Kaxaylo HCKyCCTBEHHYIO cMeCh HeoOXOmHMO (DOTOMETPH-
pOBaTh 3 pa3a C LeAbI0 UCKIIOYEHHS CAydalHbIX pe3vibTaToB U ycpeIHEHHS
JAdHHBIX.

[Io nmomydeHHBIM pe3yabTaTaM CTPOST I'PpaJyHPOBOYHYIO 3aBHCHMOCTE,
OTKJabiBasgs Ha OCH a0CIMCC ONTHIECKYIO [UIOTHOCTh, 4 HA OCH OPAMHAT — CO-
OTBETCTBYIOIIEE 3HATEHHE KOHIEHTPALMHA Cy/ibdaT-HOHOB MI/50 eM”.

['paxyMpOBOYHYIO 3aBUCHMOCTB CTPOAT 1O CpPeJIHHM 3HAYCHHAM H3 5 pe-

3yALTAaTOB U3MEepPeHUM

{lo pesviapTaTaM MNOMy4eRHbIX N3MEPECHAH MOXeT ObITh paCCIHTaHoO ypaB-

HeHHe JIHHEHHOA 3aBUCHMOCTH 110 METOMly «HaHMEHDbILHX KBaApaTOBy.

7.5 KorTpoab cTa0HALAOCTH rpaAyYHPOBOIHOH XapAKTEPHCTHIH

| paxyupoBOYHYIO 3@8BHCHMOCTD OTITHYECKOHR [LIOTHOCTH PacTBOPOB IPO-

BEPAIOT HE peke OJHONO pa3a B TPH Mecsia, a Takxke npu cMeHe noboro u3 pe-

aKTHMBOB WIH 3aMEHE (POTOIEKTPOKOJIOPHMETPA HIH CHEKTPOGOTOMETPA.
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CpeacTBaMyt KOHTPOJST SRISIFOTCA BHOBB INPUTOTOBJIEHHBIE 00pasubl Wit rpa-
Iy IPOBKH (HEe MeHee 3 00pa3loB U3 NIPpUBE AeHHLIX B Tabuue 2).
['pa mypOBOTHYIO XapaKTEPUCTHKY CUHTAaOT cTAOMILHOK NpH BLITIOJNHE-

HUH Jis XaxJoro oOpasia and rpaly HpOBKH CJIeLYIOIEro YCJIOBHA
| X-C lSl,%JR‘,

roe X — pe3ynbTaT KOHTPOJIBHOIO M3MEPEHHSA MACCOBOH KOHUEHTpALWH CYJib-

¢aT-HoHOB B 0Opa3ue Ajis rpaly HpOBKY,

(' — aTTecCTOBaHHOE 3HAYEHME MACCOBOH KOHIEHTpAUMY CyIb(aT-HOHOB B
oOpas3iie s IrpagyupOBKH,
Or — cpeJHEKBaJpaTHYECKOE OTKJIOHEHHE BHYTPHIabopaTOpHON Npeim-

3UOHHOCTH, YCTAHORIICHNOE IIDH peaJIM3alHH METOTHKH B JI&60P3TOPI~{H_

[Tpumeuanue. [lonycTuMo cpeaHeKkBafpaTHYECKOE OTKJIOHEHHE BHYTPH-

nabopaTopHOH NpelH3HORHOCTH IPH BHEAPECHHH METOMHKH B tabopaTtopmy yc-

TAHAB/IMBATH Ha OcHOBe Bhipaxerus: Or = 0,84 0g | ¢ nocieylomuM yToy-

HEHHEM [0 MepPE HAKOIUleHHS HHdopMaluu B Ipoliecce KOHTpoNs crabunbHo-

CTH pe3yJibTaTOB aHaJIN3a.

3HauyeHMs O, mpuBejeHs! B Tabmuue 1.

Ecan yenoBie cTabmwibHOCTH IpajfyMpOoBOYHON XapaXTepHUCTHKM HE BHI-
oNHAeTCAd TOMBKO IS ofHoro obpasna i rpalyHpoOBKH, HEOOXOAWMO BHI-
[IOJIHHTh TMOBTOPHOE H3MEPEHHE 3TOro 0Opasla ¢ UENbI0 HCKIOYEHHA pe3ylib-
TaTa, Co AepXamero rpyoyio norpemHsoCTb.

Ecnu rpajyupoBodHas XapaKTepHMCTUKa HECTaOWIILHA, BBIACHAIOT IPHIHU-
HBl H NOBTOPSIOT KOHTPOJIb C HCMONb30BaHHEM HpYIvX oOpasioB LIS I'palyH-
POBKH, IPENYCMOTPEHHBIX MeToAMKoH. [IpH 1OBTOPHOM OOHapyXeHHUM HecTa-

OUNbLHOCTH IPaJyHPOBOYHOH XapakTePUCTUKYU CTPOAT HOBLIK Ipa Xy UpOBOUHLIH

[paguK.
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8 OTBOP ITPOB

O160p mpo6 cnexyer nposomuts B coorBerctBHr ¢ [ OCT P 50820-95

«O0opy oBaHAe Ta300YUCTHOE N THUKRYJIaBMMBatomee. MeTombl onpe fenerus
3AMLUICHHEOCTH rasoneUieBRX noTtokoBy H [IHI[ @ 12.1.1-99 «Meromugeckue
peKOMeHAAIMH o otbopy npod Ipu onpeneneHAM KOHUEHTPANMM BpEIHLIX
BEIHecTB (ra30B H MapoB) B BHOPOCaX NpOMBINUIEHHBIX NpeMIpUITAD OpH yc-
TAHOBHBIIEMCS TEXHOXOIHYECKOM pexuMe paboThl obOciefyeMoro HCTOYHMKA
BEIZEJIEHBA 3aIPA3HAIOIINX BEMECTB B aTMocdepy.

Mecro mia otOopa npob BHOHpaOT Ha NpIMONHHEHHOM YIaCTKE ra3oxo-

Ja Ha AOCTATOYHOM YJANCHHH OT BEHTHASTOPOB, 34 IBIDKEK, OTBONOB H APYIHX

110106 HbIX yCTpoHCTB.

Ina aganm3a seobxoxumMo otobpats ot | go 30 ™ aHAII3HPYEMOTO Ia-
33, OXKHJaeMasd KOHIICHTpai|si CyIb(aT-HOHA B XOTOPOM cocTamigeT oT 1 fo
300 Mr/M°. PexoMeRNyeTcs fpa clocoba otéopa mpob rasa: cnocob 1 - ¢ moMo-

MKHIO BAKYYMHPOBAHHEIX KOO H cocob 2 - ¢ MOMOIIBIO 3MEKTPHIECKONO aciiy-

paTopa WiH Apyroro nody iaresd pacxoa rasa.

Cnocob 1.

B xadecTBe BakyyMHpPOBAHHOH KOJOB cieXyeT HCIOIb30BaTh TOMACTO-
CTCHHYIO OyThUIL BMECTHMOCTHIO Be Oojee 2 JIM} Bragaie reobxozumMo mpo-
BECTH KaMHOpoBKY OYTHUIN. ByThUIb MOIOT, 3aMOJHTIOT AUCTA/UIMPOBAHHONK BO-
FO¥l [0 mepeniyBa B 3aKPHIBAIOT KPLIMIKOH. 3aTeM KPHIIIKY CHAMAIOT, Tepenn-
BAKOT BoAy #3 OyTHUIM B IWUIKBAP, 00beM IMIMHIPA —V,, OCTATOK BOJBI MTOMe-

MAIOT B APyroffi MUIAHAP K $uKcHpyloT 06beM —V,. O6mpit obrem (V, mv)
paBeH BMECTHMMOCTH KaJuOpyeMoH Oy THUTH.

V=V[+ V‘z

Hamepenune obrema V nposogat He meree 10 pas.

11
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PaccuanThiBaIOT Cpe/Hiit pe3ynsTaT maMepeHuit (Ve,, IM°) 110 GopMy e

%=Z%, (1)

rZe 0 - YHCI0 HIMEePEeHHH.

IIpobxy ¢ BaxyyMHBIM KpPaHOM IUIOTHO BCTARISIOT B KOJOY H [IPOBEPAIOT
repMeTHYHOCTD. [1JI1 3TOro NoACOE AMHIIOT KOOy C KpaHOM K BaKYYMHOH cHc-
TeME B co34aloT paspaxerHe 85-90 xlla (640-680 MM pr.cT). BakyyMunii Hacoc
BRIK/IOYAIOT ¥ CNEJAT 3a 0OKa3aHUIMH MaHOMeETpa. EcCiH MOKa3aHUSA He MeHS-
I0TCH B Te9eHHe 2-3 MUH, TO K0J10a ¢ XpaHoM repMeTHyHa. ECiH H3MEHIeTCd, TO
He00X0 IHMO MPOTEPETh KPaH U YIUIOTHMTD IIPOOKY .

[Ipe pBapurensHo HeoOxoauMO ybemuThcd B TepMETHIHOCTH CaMOM cHe-
TEMbI 3aMepa BakyyMa. [l 3Toro oTBepcTHe LiNaHra, yepes KoTopoe MpOBOAIT
BaKyyMHpOBaHue KOJObl, [LIOTHO 3aKpHIBAIOT CTEKISHHONR NANMOYKOH H co3JaI0T
B cHcTeMe paspsaxenve 85-90 xila (640-680 MM pr.cT). OTKIHOTAIOT BaKyyM-
HbIf Hacoc M clefdT 3a NoKa3aHUAMHKH MaHOMeTpa B Teuenue 3-5 muH. Ecim oHn
He MeHMIOTCA, TO BaKyyMHas CHCTeMa I'epMeTHYHa, €C/IH HabmogaioTcs uiMe-
HEHMI, TO HEoOXOMMO YIVIOTHHTH MeCcTa COeMHeHUs PEe3MHOBOIO IUIAHTA CO
CTEKIIIHHBIMH TpyOKaMu U Mocji€ 3TOro CHOBA IPOBEPUTH NEPMETHIHOCTD CHC-
TEMBI.

JUis coepunenus pobooTOOpHUKAE M BaKyyMUPOBaHHOH Koubbl BO Bpe-
Ms oTbopa pob rasa 1esecoodpa3Ho NMPUMEHATh BAKYYMHEIH [UIAHI.

[Ipu moacoeAMHEHVH KOJIOB X CHCTEME 3aMEpa paspeKCHWA HaBJICHHE B
KoJibe yBeIWYHBAETCA, TAK KaK ITORCOEAUHIEMAas 9acTh H3MEPHTENbHON CHCTe-
Mbl HMeeT AaBiicHHe, paBHoe atMocdeproMy. [l ompe aenenusa nomnpasku AP
[IPOBOAAT CNERYIOLIHHA 3KCTIEPHMEHT .

Konby orxagusaior o paspexennms 33,3-66,5 xlla (400-500 MM pr.cT).
(P). 3akpbiBalOT BaKyYMHLIH KpaH KOJIOBI H OTCOCAMHAIOT KONy OT M3MEpH-
TeJIbHOH cucreMel. [lpH 3TOM JaBleHue B M3MEPHTENLHON CUCTEME CTRHOBHTCA

paBHLIM aTMoc(pepHOMYy CHOBa IO JCOEJUHAIOT KOOy K H3MEpUTESILHOM CHC-
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TeMeE, OTKPRIBAIOT KpaH H H3MEPAIOT paspexeHne Pi. . 3aTem 3aKphBAIOT KpaH

KOMOBI, OTCOEAHRMOT KOJNOy OT W3MEpHTENIbHOH cHcTeMbl. YKa3aHHbBIE ONepa-
MK JIOBTOPSIOT JO TeX IOP, IIOKa paspexeHHue B konbe He craHeT 2-2,5 klla
(15-20 MM pr.c1). Takyio ceprio 3aMepoB paspexeHus HeobxouMo IpOBECTH
3-4 paza g kaxao# xouOnl. [lo nosryueHHBIM FaHHMM DOACIHTHIBAIOT AP =
P; - P;+) ¥ cTposaT 3aBucuMocTh AP, oT P,, oTxnaguisas Ha ocu opauHaT AP;, a Ha
ocn abcimce cooTBercTBYIOMEe 3Hadenne P KamubposoaHas 3aBucHMOCTD 14~

HelHa.

JIna uckmodeHHd BIMAHUS IApOB BOILI Ha oToOpaHHBLIM 0OBheM IpoOHI
rasa, HAMMBAIOT B KoA6y 20 cM’ BOJ, IVIOTHO 3aKPHIBAIOT ee Mpobkoii ¢ Baky-
YMHBIM KPaHOM, BaKyyMHpyIOoT konly no paspexeHus 853-960 x[la (640-
700 MM PT.CT.) #H DPOBEPAIOT €€ IEPMETHIHOCTh. /11 3TOro 3aKphIBalOT BaKy-

YMHBEI KpaH, Koi0y OTCOENMHAIOT OT BAKYYMHOH CHCTEMBI, IepeBOPadIHBaAIOT

ee BBEpPX JHOM M CIIEAAT 3a NOSBJIICHUEM ITy3HIPLKOB rasa B xHukol ¢aze xoi-
OnL Ecimu my3spbKH rasza OTCYTCTBYIOT, TO KOnda lepMETHYHA, €CIH IIPHCYTCT-
BYIOT, TO ITpoOKy ¢ KpaHOM HeoOXo MO YIUIOTHWTH U 3aTEM 3aMEpUTh paspe-
xeHue B KoJibe ¢ nocnexyiomeli mposepkof repMETHIHOCTH.

[TogrorasmuBaioT kaccety no n.7.2. Y npoboorboprol Touxu 6biCTpO
BLIHMMAIOT NMPoOKY M3 KacCeThl, BCTARIMIOT ee B IIPpobooTOOPHUK K IUIOTHO 3a-
KPHIBAIOT 3arnymkaMu. Ilepen orbopoM npoOu koHell TpyOkH kpaHa BakyyMH-
poBaAHON KONOK ¢ MOMOMKBIO PE3MHOBONO BaKYYMHOIO NUIAHTA COSHHHSIOT C
JUIMHHBIM KOHIIOM MeTajuindeckod TpyOxn sarmyuky npoboorbopHika. Ha ko-
pOTKHH KOHEL Bropo# 3arlymKH OAEBalOT 3arHyTYIO TeQIOHOBYIO TPYyOKy, no-
MemaoT npobooTOOPHUK B ra3oXoj, NpH 3TOM HOCHK 3arHyroit TpyOKm Ha-

MPaBIfIOT BAOJL A30BOYO notoxa. 3arHyrad Ted:ionosas TpyOka npejBapu-
TeJABHO IUIOTHO 3anoiiHaeTcs ¢ropoiuiacToBoi crpyxkoit 0,1x0,1 MM Ha ImdHY
5-10 ecM. 10 HeobxoauMo IS TIPEAOTBpPAEHUS NONA JaHUS TBEPALIX YacTHI B

IOMNIOTHTE/ILHYIO KacceTy. 3aTeM OTKPHIBAIOT BaKyyMHuI kpaH M oTOMpaloT

mpoby rasa B TeqeHue 2-3 MMH, [IOCJIE YEI0 3aKpbIBAIOT KpaH, BHIHHMAIOT IIpO-

13
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000TOOPHUK M3 ra30X0/jd, OTBMHYHBAIOT 3arily MIXYy, H3BJIEKAIOT KACCETy H3 Ipo-
600TOOpHIKA U 3aKpHBAIOT €€ INOTHO ¢ 0OCHX CTOPOH TEMH X€ PE3HHOBLIMA
npobkaMH. KacceTy noMemaior B noymmTiiieHOBr Memodex. Konaby Beiaep-
KHUBAIOT B mabopatopud B TedeHme 30 MUHYT K 3aMeplioT paspexerre (Prow).
I1To 3navenmo P, ¥ xaNHOpOBOYHOH 3aBHCHMOCTH HaXOASAT IOIPABKY HA pas3-

pexeHpe rasa B konbe AP.
Pacger 06peMa po6H CyXOro rasa PR HOPMATbHEIX YOIOBESX (V,, M)
IIPOM3BOAMTCH 110 pOpMYJIE:

Y 23y ~Poy ~ APY2(V, ~0,02)
“ 1013+ (273 +1) - &)

ri¢  Puy ¥ Py — paspexenrie B xonbe cCOOTBETCTBEHHO A0 H nocine orbopa
rpoOsi rasa, klla.;
V, — eMKOCTb KOJIOKL, M
t - TeMnepatypa B 1abopatopun, °C,
AP — nonpaBka Ha pa3peXeHHe B Kojl0e OpH ee MO AXMIOMEHNA K CHCTEME
AMepeH, xila;

0,02 — 06beM IHCTIWLIMPOBAHHOM BOAK B BAKYYMHPOBAHHOM KoJI6e, M .
Cnoocob 2.

Iloaroroska k otHopy nMpob ocymecTrIgETCs TaK XK€, Kak NpH crocode 1.
CxeMma ot60pa npeacraniieHa Ha puc.3 B [Ipanoxenne A

st orbopa npobrl rasa BKIIOYAIOT acOMpalMOHHOE yeTpodcTBo. OTO0pD
IIPOU3BO AT ¢ pacxonioM 0,5-2 mv’/mum. ITocie ot6opa Ipo6hl OTKIOYAIOT ac-
OHRpaIRORHOE YCTpoHcTBO, BHIHAMAIOT npoOooTOOpHMK M3 rasoxola, OTBHHIH-
BAIOT 3aNIyIIKy B W3BJICKAIOT Kaccery K3 mpobooTOOpHEKE, 3aKpLIBAIOT €e
IUTOTHO € OOEHX CTOPOH TEMH %€ pe3HHOBLIMHA n1pobkami. IIpy oTbope mpobrl ¢
[OMOIIHI0 METOJA BHyTpeHHed GUNbTpaiMy JOMycKaeTes UCNOMb3OBaHAe IPo-
GooTbopHUKa npH TeMnepatype rasos go 150°C. ITpu Goxee Brcokoif Temnepa-
Type BeoOX0JHMO PUMERATh METO BHEINHEH (HILTpaIiH.
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Pacuer orobpannoro obvema (V,, m«) poOBl CyXOro raza npH HoOp-

MAJILHLIX YCIOBHAX MPOH3BOAMTCH IO POPMYIE:

273% (P £ AP) %V,

V ———
® 1013*(Q273+1t) &)

rae P —atMocdepnoe pasnenne, xlla.;
AP — m3brmroyHOE AaBneHue (pa3pexeHne) nepes acnuparopoM,; kl1a;
Vipon — 06BEM IIPOIIY MEHHOTO HEpe3 KacceTy rasa, M |
t — TeMIlepaTypa rasa, IoCTYMAaroNiero B aCNHPalHOHHOE )chpoﬁcmofC.

O61eM OpoIyMEHHOrO depe3 KacceTy rasa onpeaeinsercs no hopmye:

Vien =0 *T

fpon
rae o —pacxoj raza, M3/MH1~1;

T — BpeMs oTOOPA, C.
9 BBITIOJIHEHUE II3MEPEHHI

B nabopatopiu xaccetry npomeBaioT (IIpunoxenuu A, puc. 4). ng 3to-

O B CTaKkaH BMECTHMOCTHIO S0 cM® BHocAT muneTkol 20 cM’ AHCTHUIMPOBaH-
Holl Boasl. KacceTy noMemaror B craka. K BxoaHo# 4acTH kacceThl MPHCOE -
HIOT ¢ IIOMOMILIO PE3MHOBOIO NUIAHIAa CTEKIAHHYIO eMKOCTh. K eMKoCTH noj-
COCIMHAIOT PE3UHOBYIO FPYHYy H € €€ NOMOMKIO MPOKadYHBAIOT BOLY Yepe3 Kac-
CeTy ITh pa3. 3aTeM KacCeTy IIepeBOPadyBaloT B NPOKAYHBAIOT eIne NATh pas.
M3 craxara B MepHy1o Kos6y BMecTHMOCThIO 50 cM” nepenocsT 10 cM® nosny-
4eHHOTO PacTBOpa, Ty 1A Xe BHOCAT 40 CM> 0CaAMTENLHOIO PAcTBOPA, TLIATENb-
HO MepeMemMBaIoT B Teyenme | MuH. [TapaliensHo roTOBAT pacTBOp CpaBHEHHS
U MIPOBOJAT BCe ONepallH [0 MOJNOTOBKE pacTBOpa X GOTOMETPHPOBAHMIO TIO

n. 7.4. llo 3ra4eHmIo ONTHIECKOH [UIOTHOCTH ONPEACISIOT COAEPXaHHe CYIIb-

¢$aT-HOHOB 10 I'pa Iy HPOBOTHOMY IPadHKy.

£S5
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His nocnepytomero otbopa npoObl raza xacceTy BCTaBisIOT B Konby
byH3ena, BKTOYAOT BOJOCTPYHHBIH HAcoc, MPOITyCKaioT depe3 Kaccery 250-
300 oM THCTWUIMPOBAHHOH Bopl. lloclie mpoMbIBaHHMS IUCTWUIMpPOBaHHOMH
BOJOH B K4CCETy BHOCST 25-30 M 3THIIOBOIO cnupTa (IIpH 3TOM BOOOCTPY i-
HBEIH HacoC BBIKTIOYEH) H MPOKauMBAIOT BO3AyX B TedeHue 10-15 mum. Ilocie

3TOI0 KACCeTY NOTOBAT K pabote o 1. 7.2.

10 OBPABOTKA (BbIYMICJIEHUE)PE3YJIbTATOB H3MEPEHHU

KoHueHTpaino TPHOKCHAA CEPHI B [IEpecdeTe Ha CEPHYIO KHCIOTY H Ccep-

HOH KHCIOTHI (CYMMapHO) B aHAMH3HPYEeMOM rase (X, MI/M) PacCYUTHIBAIOT MO

dopmyne:
~m=*V=*]10208 %1000

X
V] * Vn ’ (4)

rAe m — KOJHYEeCTBO CYJIb(ar-HoHa, HaiiIGHHOO N0 I'pa fy HpPOBOYHOMY I'pa-
(rxy, M,
V - 06beM aHATH3MPYEMOTO pacTBopa, (20 cM);
1,0208 —~ xo3pduieHT nepecaera cynb¢haT-HOHOB HA CEPRYIO KHCIOTY;
V) — &THKBOTa aHaJIM3HPYEMOTO pacTBOpa, B3ITasl IS AHATH3A, CM

0 1 3
V, — 00BeM ra3oBo#t mpobsl, pKBe AeHHOM K HOPMAJILHBIM YCIOBHSM, M
3a pe3ymbTar aHanH3a X, NIPHHMMAIOT CpefHee apHPMETHYECKOE 3Ha-

YeHUe ABYX Mapalne lbHBIX ONpeleNIeHUH aJMKBOTHI [IOTNIOTHTEIbHOIO pacTBoO-
pa.\; HA;

_.JL’,l+X1

X
T 2

>

VI8 KOTOPHIX BBINIONHAETCA ClIeRyIOliee yCIOBHE"
X1 - Xy < 1 (X +X;)/200, (3)

TAE T - Mpejaes NOBTOPSIEMOCTH, 3HaYeHUE KOTOporo npusBeieHo B Tabnuue 3.
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Taonuua 3

3HageHus npejena IOBTOPIEMOCTH ITpH BepogTHOCTH P=0,95

Huanason naMepenuii, | 1Ipepen mopropsaeMocTH (otnocHtensHoe 3HaYeHNS fO-

NyCKaeMOI0 PACXOAKACHHS MEXKIY ABYMH pS3YbTaTaMH Na-
PAUISJILHLIX ONpSACICHH i),

r, %
ot 1,0 g0 300 Bxu. 25

il —

Ilpy HeBbimoMHEHHH ycioBHA (J) MOryT OBITH HCIIOIB30BAHEI METOME
NPOBEPKH NPHEMIEMOCTH DPe3yJIbTaTOB NapalUleSbHEIX onpejeneHud H ycTa-

HOBJIEHHUSA OKOHYATENbHOIO pelyasbTrata cormacHo pasgena 5 TOCT P HUCO

5725-6.

Pacxoxaeme Mex Iy pe3ysIbTaTaMH aHAIM3a, OJYYECHHBIMY B IBYX Jia-
OopaTopusax, He NO/HKHO NPEeBHIMATD Ipejiesia BOCPOou3BoMMocTH. [IpH BhI-
TNOJIHEHUH 3TOlO YCIOBHS IIPHEMAEeMb! 00a pe3yJIbTaTa aHaiu3a, H B Ka4eCTBe

OKOHYAaTeJIbHOrO MOXeET OBITh HCIOJIbL30BaHO HX cpejiHee apudMeTirIecKoe 3Ha-

JeHHE. 3HA9CHUC NpeJieNia BOCITPOU3BOAHUMOCTH TIPHBEICHO B Tabiiie 4.

Tabnuna 4

3uadeHus nMpejena BOCIPOH3BOAMMOCTH IIPH BEPOSTHOCTH P=(0,95

[lpenen BoCIPOH3BOAMMOCTH (OTHOCHTEIbHOS 3HA-

YeHHES JIONYCKAaSMOTO PACXOXICHHS MEXKTY IIBYMA pe-
3Y/AbTATAMH HIMEPCHUI, NONTYUSHHELIMU B pa3HbIX
nabopartopuax),

R %
ot 1,0 xo 300 Bxi. 34

Juana3oH U3MepeHHi,
MM

[Tpu npeBLImenyn mpe fiela BOCIIPOU3BOAMMOCTH MOTYT OBITL HCIIONB30-

BaHbI METOJLI OICHKH NPHEMIIEMOCTH PE3Y/IbTATOB @HAaIH3a COINIacHO pasfena 5

['OCT P HCO 5725-6.
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11 OOOPMJUIEHUE PE3YJALTATOB UBMEPEHUH

PesynpraT aHalli3a X, B JOKYMEHTAX, IIpe AycMaTPHBAIOMMX €M0 HCIOMb-

30BaHue, MoXeT ObITh NpefcTanies B BUAC: X, T A, P=0,95,
riae A - moxasateib TOYHOCTH METO JAKH.

3ragenne A pacCurTHBaOT o Popmyne: A = 0,010 -X,. 3nagzenne &

IpuBe JeHO B Tabmmile 1.

JlonmycTiMO pesyJIbTaT aHAJM3a B ROKYMEHTaX, BbIZABaeMBIX Jaboparo-
puell, IpeACTaBIaTh B BUiC: X, + 4,, P=0,95, npu ycnosun A, <A, rne

>

Xp — PE3YABTAT AHANK3A, [IOJYYCHHbIH B COOTBETCTBHM C NPOIIUCLIO Me-
TOJIHKH,
t+ A, - 3Ha4YeHHE XapaKTEPHCTUKH HOIPEIIHOCTH pPe3yNbTATOB aHamH3a,

YCTAHOBICHHOE MNpH peann3allii METOAMKHM B JabopaTopHH H odecrnieauBaeMoe

KOHTpOJIeM CTabHWIbHOCTH Pe3yNbTaTOB aHAIN3A.

ITpumeuanue. Iipn npelcrapneHAd pe3yNbTaTa aHAMM3a B JOKYMEHTaX,
BhijaBaeMbIX JlabopaTopuei, yKa3sBaloT:

— KOJIMYCCTBO Pe3VALTATOR HapaIeHLHbIX ONpelcieHul, HCIIOAb30BaH-
HBIX 1 pacdeTa pe3ybTarta aHaTu3a,;

— CII0co0 onpejieieHus pe3yJjbTaTa aHajin3a (cpemHee apHPMETUIECKOE

3HaYEHHE HITH MEMAHA Pe3yAbTaToOB NMapaLIENbHBIX ONpelesicHn).

12. KOHTPOJIb KAYECTBA PE3YJIbTATOB AHAJIM3A TIPH
PEAJIM3AIINA METOAUKH B JIABOPATOPHUI

KouTponb kaqecTBa pe3ynbTaToOB aHanM3a IpH peajiu3anii METOTHKH B
nabopaTopHH IIpeRyCMaTPUBAET:

- ONEPATHBHLIH KOHTPOJIb OpOLEAYpPH aHaNK3a (Ha OCHOBE OUEHKH I0-
IPEMIHOCTH NPH peant3aliMi OTAENBHO B3ATOH KOHTPONBLHOH IpoIie Ay phl),
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- KOHTPOJb CTAaOHIBHOCTH pe3yTbTaTOB aHANH3a (HA OCHOBE KOHTPOJIA
CTaOWILHOCTH CpefHEeKBaApaTHYECKOro OTKIIOHEHUS IOBTOPSEMOCTH, CpeaHe-

KBapaTHIEKOr0  OTKJIOHEHMA  BHYyTpuAabopaTopHo#l  MPEUM3HOHHOCTH,
IIOrPEeIHOCTH).

Anzopumm onepamitenozo KOHMPONR npoyedypst aHaIU3a
C npuUMeHeHues obpasyoe 01 KOHMPOIR

OnepaTHBHEL KOHTPOIb NpOLEAYPH aHaNW3a OpOBOAAT NMyTEM cCpaBHE-

HUA pe3yibTaTa OTHEeJILHO B3STOH KOHTPOAbHOH pouexyphl K, ¢ HOpMaTHBOM
koHTpoy K.

PesynetaTt xoRTpOnbHO#M nponienypui K, paccuHTHBAIOT N0 dopMyJie:
K, =|C,-C| ©)

rae C_,, — pe3ynbTaT aHalH3a MacCoBO¥ KOHLIEHTpaUMH CYJib($aT-HOHOB B 00-

pasie I KOHTPOS — CpefHee apHPMETHYECKOe IBYX Ppe3yJbTaToB napall-
JISNBHBIX OIIpeJeJICHMH, PACXOXAEHHE MEXIy KOTOPhIMH Y JOBIETBOPSET YyCsIO-
BHIO (3) pasgena 10;

C — aTtrecTOBaHHOE 3H2UeHHWe o0pasia AN KOHTPOIS.

HopMaTus xoHTpOong K paccaHTHBaIOT 110 Popmyie:
K= A,

ric * 4, - XapakKTEpHCTHK2 MNOTPEMHOCTH PE3YJILTATOB aHAaNH3a, COOTBETCT-
BYIOIIAS aTTECTOBAHHOMY 3HadeHMIO obpasna Ui KOHTpPOII.

ITpumeuanue. J[lonlyCTHMO X8pakTEPHCTHKY HOIPELIHOCTH DE3YNbTaTOB
aHan{3a MPH BHEAPEHMHA METOAHKU B 1adOpaTOpUU YCTAHABIMBATh Ha OCHOBE
BeIpaxeHua: A, = 0,84-A, ¢ nocieyomuM YyTOYHEHHEM N0 Mepe HaKOILIe HUS
HHPOPMALMHU B ITpoLiecce KOHTPO:1 CTadWILHOCTH pe3ybTaTOB aHalH3a.

ITpouenypy ananusa IpH3HAIOT VIOBICTBOPHTCIBHOH, NIPH BHITIOMHEHHH
YCJIOBHA:

K. <K (7)

llpu HeBbmosiHEHMY YCNOBAS (7) KOHTPOIBHYIO [POLERYPY NMOBTOPSIOT.
[lpu nopropHOM HeBLMOJNHEHHU ycsioBHd (7) BBLUICHAIOT NMPHIMHLI, NPHBOASI-
I¥e K Hey ROBJIETBOPUTENBHLIM pe3yabTaTaM, ¥ NPHHAMAIOT Mepbl 10 HX YCT-
PAHEHMIO, [IEPHOAMYHOCTD OIIEPATHBHOIO KOHTPOJA MNpoueLypbl aHajiu3a, a

TAKXE pealusyeMhie polledypPhl KOHTPOs cTaOWILHOCTH pe3yiibTaTOB aHalH-
34 perfiaMeHTHPYIOT B PykoBoacTBe 10 kadecTBy nadopaTopuu.
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IIpunoxenne A
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Puc. 1 IpoGootGopuuk

1 — Tpy6xa (npobooTbOpHHK); 2 — KONBHEBRIE MPOKIANKH; 3 — 3arTYIIKH;
4 - ¢propornacrosas TpybkKa.
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Puc. 2 lHor1oTHRTe1ILHAS KacceTa
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Puc 3
Cxema ycTaHOBKH AaR 0T00pa npob ¢ noMombio WIeKTPORCHHPATOPA

1 — npoboorbopuux; 2 — mpobka; 3 — cxnauxa Jlpexcens; 4 — TepMOMETD;
5 — Tpo¥HHuK; 6 — PTYTHEIHN MaHOMETD; 7 — acIIHpaTop.

T
Cxema YCTAHOBKH Ui NPOMBLIBKH HOTJOTHTEIBHBIX KACCET

| — craxaH: 2 — KaccerTa; 3 —pe3dHOBLIA IINAHT; 4 ~ CTEKNIAHHAA EMKOCTD; 3 - pe-

3MHOBAA Ipyuwia.
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A D 13.1.46-04

Ipraoxenne b

IIparoroBiieHue rpaXydMpPOBOTHLIX PACTBOPOB H3 CTAHAAPT-THTpA

cepnoit kmcToTHI (0,05 MONIBL/AM’)

1 ITpuzomoenenue 0CHOBHO20 ZpadyuUposOHO20 PACMEOPA CEPHOY KHUCIOMBI

¢ konyenmpayueii 5,00 mz/em’ uz cmandapn-numpa (0,05 mons/or’)

ConepxuMoe OJHOM aMIynH (ukcaBala CEpHOM KHCIOTH PacTBOPSIOT B

3
MepHOH konbe BMECTHMOCTHIO | AM™ B HEOONBLMOM KOIMYECTBE AUCTHWLIHDO-

BaHHOH BOIBI, JOBOAAT 00beM A0 METKH JUCTWUIHPOBaHHOM BOZOM M TIIaTems-

HO NepeMeIIHBaloT.

Cpox XpaHeHHA 6 MecsaneB.

2 Ilpuzomoenenue pabouezo 2padyupogoinozo pacmeopa

cepHont kucnomst (A) c konyenmpayueii 0,5 m/em’

Pactpop roToBaT pa3baBleHMEM OCHOBHOIO I'paly HpOBOYMHOIO pacTBOpa

B 10 pas.
Cpok XpaHeHus 3 MecsLia.

3 I[Ipuzomoenenue pabouezo zpadyupoeounozo pacmeopa

ceprou kucronmwt (b) c konyenumpayues 0,25 mz/em’

50 cM’ IpaXyHpOBOYHOIO pacTBOpa A IIHNETKOH BHOCAT B MEPHYIO Ko6y

sMecTHMOcTBIO 100 eM”. JloBoasaT pacTBOp A0 METKH THCTWILIHPOBAHHOHW BOAOH

H TIepeMelIABAIOT.

Cpok xpaHeHus 1 mecit.

Jns MOCTpOeHUd IpaayHpPOBOYHOIO rpadgrka HeoOXoHAMMO NMPHIOTOBHTD
oOpa3nel QN TpagyHpoBKHM € MaccoBOM KOHUEHTpalpie#f cepHOR KHMCIIOTHI

0,025-0,25 Mre 30 CM”



ITHJT & 13.1.46-04

Jlns sToro B 6 MepHHIX ko6 eMkocThio SO o’ momemaroT mo 0,5 oM’
NOMJIOTHTENLHOTC PacTBOPa H Jajiee BHOCAT pabouuit rpa gy BpOBOYHEIK pacTBOp

b B cooTBeTCTBHH ¢ TaOimmeit 1 FaHHOIO mpuioxeHud. 3aTeM BHocHT 40 CM®

OCagUTeIIHOIO PacTBOpPa, JOBOIIT O0beM pacTBOpa HHCTHUIMPOBAaHHOM Bo O

10 METKH H NIEPEMEIIHMBAIOT B TeUeHHH | MHH.

Tab.mnpa 1

CocTtaB ¥ xomEYecTBO 00pa3noB 419 rPagyHPOBKH

Homep |AsmuxBoTHag 9acTh pabogero | MaccoBad KOHIEHTpa MU
| obpasna | pacTBopa cepHOM KHCIOTH | cepHOM KHCIOTH B IpaxyHpo-
C=0.25Mr/cA’, BOYHBIX pacTBopax, Mr/S0 cM°
oM

Jlajiee IpoBoAST M3MEpEeHNns 110 IT. 7.4 METO MK
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INOCYJIAPCTBERHBA KOMMTET POCCAHCKON OEJAEPATIMHY
10 CYAHIAPTH3IAIMH H METPOJIOTHH

ST YT «YPATLCYKHR RAYTHO- «THE URALS REREARCH

HCUCIEROBATRILCKHA INSITIUTE FOR

HEHCTHTYT METPONIOMHH - METROLOGY»-

FTOCYAAPCTEENRRIR B AYTHLIN STATE SCIENTIFIC
_METPONOTRESOIAAIERTY  __ ~~~~ ~~~~ METROLOGICALCENTRE ==~~~

620219, Exsrepmafrypr, Ouxxz (3431) 303-117 Dept. 124, 4, Kramoenmsysicaya Ste, Paxr (3432) 302-117

T CII-824, Temdoar (3437} $02-295 620219, OSP3$24, Elxierminarg, Phacre; (3432} 302.293
_yn Kpecmospuobctia A ;6 04 Emeibpesevafuoirn  ~ Rosds oo Egall pmeva@isnen

CBHAETEJNBCTBO M 224.02.03.046 / 2004
CERTIFICATE
00 aTTECTRIING METOABKH ALUTOAHCHER HIMEpCHER

LIERIND IXQRAQTUYCCKOID KORIRDORS re,ie8; ‘-"'u_l..'!..!m_! 2. {YIOUXKE(
STTCCTOBRHA B c:oorse'rcmm ¢TOCTDP B.563-96.

Anecmunu o-cymac'mnem 0 PESYALTRTAM MEMPOIOITUYECKOY IXKCTIEPMUID  MAMEPUQARO08 1)
P v . spe Nl

B peaym'rm m'emam ymnomeﬂo. 9T0 METOQAMKA COOTBETCIBYCT OPCALARIMCMBIM K Hen
METPOIOrHICCKIM  TpeDOBaHMAM ¥ ofmamser CHexyOITMMA OCHOBHEIME  METPOXOTHICCKHMH

XAPAKTCPHCTHKAMA'
1. Jipariaso” HIMEpCHUil, IHATEENA NOKAIFTENCH TOTH
JAnaneson [Toxasgrens
3 NOBTOPIEMOCTH
mrf (oTRoCHTeILBOS
CPCABCIBABDATHHCOKDC
OTKROHCHEE TORTOPSEMOCTH),

ot 1.0 50 300 sxa.

2. HwnanasoH HSMEpPERK¥, 3HIYEHHRR nPEARNIOB TDORTOPAEMOCTH H  BOCIPOM3BOIMMOCTM IIpA
JOBEDHETENLHOPN REPOTTROCTH P-O.SES_

Apnanason IIpenen nosropREMOCTH [Ipeaen mnpo»ﬁngxrﬁmcm
ernuil, (OTEOCHTEMMHOC IRFTCHRE JOLTYCKAEMOTD (0OTROCETENLBOC JEATICHRE SOUYCRALMOTO
M1 DACROXNCHRS MCAZY AAYMS PCIYTLTATAME | PRCXONKICHEE MEKLY ABYMI DEYISTATAMN
EApAXACILEIX capenesexudt), T, % maepesit, mnywﬁ:ﬂmr paIBEMX
OOURLIVUE . [+ ]
or 1.0 go 300 pxn ~ 25 34

3 TIpu peamm3suny MeTONRKE B rOoparopum ofecneunsaoT.
- XOBTPOSTb HCTIONHATENEM NPOLICAYPh BHDOANCHHUS HsMepenHi (Ha OCROBE OLICHKH TOTPEWHOCTH NpA
PeAMSATAN OTACABHO BINTOR KOETPORBLHOA NponeRyphl);

KONTPOM: CTACMABHOCTH PEIYILTATOB KIMEepeHHH (MR OCBOBE KORTPORR crabmnbRocTH
CPeIHCKXBAAPATHYCCKONOD  OTIVIONEHHS  NOPTOPREMOCTH, cpcmaem.npa'rmecmrﬁ OTKAOHEHMUA
BHYTPHNA0OPATOPHON NPEIBNIHOBHOCTH, BOrPEMIHOCTH).
ANTOPHTM XOHTPOAR HCNOAHHTENEM IIPOUCAYPH BAIIOIHCHHA W3
METOAMKY BRIMONIACHUA MIMCPEHUR
pouenypsi xoHTPOAS CrabmibHOCTH pesynm‘ams RIS
PyxopoacTre no KATecTey AdOpaTOpHi ’

.uoxyume Ha

4. lata gptaguy cerneTemxorea 02 02.2004 r.

3aM. QHPEXTOPE O HayIROR paboTe



