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Beenenue

Hacrosmuii JOKYyMEHT yCTaHaBIMBA€T METOAMKY HM3MEPEHHIl MacCOBOM KOHIIEHTpallUH
aHMOHHOTO MOBEPXHOCTHO-aKTUBHOTO BEIIECTBA AJIKMIOEH30JCYyab(poHaTa HaTpus (cynb(oHoIa) B
TEXHOJIOTMYECKHX PAacTBOPaX METOAOM BBICOKOI(D(EKTHUBHONW KUAKOCTHOM Xpomarorpapuu c
yABTPa(HOIIETOBBIM JAETEKTUPOBAHUEM Ha BBICOKOI(D()EKTUBHOM JKHUIKOCTHOM Xpomarorpade
"Munuxpom A-02".

1. ObdnacTy NnpUMeHeHust

Meroavka u3MepeHuil mpeaHa3HauyeHa 111 U3MEPEHUIT MacCOBOM KOHIIEHTPAIIMM aHHUOHHOTO
MOBEPXHOCTHO-aKTUBHOTO  BelIecTBa  alnkwiOeH3oJicyabpoHara Harpus (cynbdoHOoma) B
TexHojorudeckux pactBopax Nel, Ne2 m B HX cMeciX B TMPOU3BOJBHBIX COOTHOIICHUSX,
cozieprKaIIux Takke pacTBop Ne3, MeToOM BBICOKOA(PPEKTHBHOM >KUIKOCTHON Xpomarorpaduu c
yABTPAPUOJIETOBBIM JETEKTUPOBAHUEM Ha BBICOKOA(M(PEKTHBHOM  KHIAKOCTHOM Xpomartorpade
"Muinxpom A-02".

Pacteop Nel comepsxur rumpookucs Harpus (NaOH) 50 r/qM° W mepmaHrasar Kaims
(KMnOy) 5 /M, pactBop No2 conepsxut azotHyto kucioty (HNOs) 5 /oM’ 1 LIABEJIEBYIO KUCIIOTY
(H,C,04) 5 F/,Z[M3. PactBop Ne3 comepxwutr cymbdonon 0,5 F/,I[M3, H,C,04 0,5 F/,Z[M3 u
rexcameradocar Harpus 0,5 r/am’.

JnanazoH M3MepseMbIX 3HAYEHUHW MacCOBOM KOHIIEHTpamuu CyibpoHOIa - OT 4 10
80 Mr/mm°  6e3 pasbaBieHmst mpo6. Ecim  MaccoBas KOHIEHTDAIMs —CyTb(DOHONA MPEBBIIACT
BEPXHIOIO TpaHUIly Iuama3oHa, TO JOIMycKaeTcs pa30aBieHHe MpoObl JUCTUIUTMPOBAHHON BOJOM
TakuM 00pa3oM, 4yTOOBI MaccoBasi KOHIIGHTpAIHs COOTBETCTBOBana auama3ony 40 - 80 M/
XapakTepuCTUKU MOTPEIIHOCTH M3MEPEHUH B ITOM Cllyyae COOTBETCTBYIOT 3HAYEHUSM,
MIPUBEACHHBIM B Tabnuie 1 A 1aHHOTO uara3oHa.

2. Meton nzmepeHuii

Meron ocHoBaH Ha wu3MepeHMH pH TEXHOIOrMYEeCKoro pacTBopa C  IOMOLIbIO
YHHUBEPCAJIIbHOW WHIMKATOPHOM OyMarv, 4YacTUYHOM HeWTpaln3alui ILIEeJIOYHBIX pPacTBOPOB
(KHCTBIE pacTBOPBI AHATM3UPYIOTCS 0€3 HEUTpaln3alum), XpoMarorpadupoBaHuU MOATOTOBICHHOM
npoObl Ha KOJIOHKE C 0OpalieHHO-(a30BbIM COPOESHTOM € perucTpalyell MOIIOUICHUs Ha JJIHHE
BOJIHBI 224 HM M pacdeTy KOHLEHTpalHU Cyab(POHOJA [0 IPalyHpOBOYHOMY I'pauKy C MOMOILBIO
o0pabarsIBarolIei MporpamMMebl, MOCTABIAEMOM ¢ XpoMaTorpagom.

[IponomxurensHOCTh aHanmu3a 20 - 25 MUHYT.

3. MeTpoJsioruyecKue XapakTepuCTUKHA METOAMKHU
[Ipu cobnromeHNN BceX periaMEHTUPOBAHHBIX YCJIOBUW M MPOBEIACHUM aHAINW3a B TOYHOM
COOTBETCTBUH C JIAaHHOW METOJWKOW 3HAUEHHE TMOTPENTHOCTH (M €€ COCTAaBJISIONINX) Pe3yJIbTaTOB
W3MEPEHU JUISI COOTBETCTBYIOIIMX JHANa30HOB M3MEPEHUN HE MPEBBIIIACT 3HAYCHHIA,
MIPUBEJICHHBIX B Ta0OnwmIe 1.

TaGnumal.
[Toka3arens [Toka3arens
TOYHOCTH (IpaHULIBI MIOBTOPSIEMOCTH CKO
J{nama3oHbl N 9
N . a0COMIOTHOM (abcomorHoe CKO MIPOMEKYTOTHOU
U3MEpEeHH MaccoBOM
MIOTPEIIHOCTH), IIOBTOPSIEMOCTH), IPH | MPELU3UOHHOCTH
KOHIICHTpAIAH - -
3 pu P=0,95 P=0,95
cynbhoHOJIA, MT/IM
A, MF/;[M3 Gr, MF/I[M3 OR, MF/I[M3
Ot 4 5o 6 BKIL 1,6 0,3 0,9
Cs. 6 10 15 BKIL. 29 0,5 1,6




Cs. 15 5o 35 BkIL 5,5 0,8 2,9

Ca. 35 mo 50 Bk 5,0 1,7 2,9

Cg. 50 o 80 Bk1. 5,0 1,5 2,7

Nowe

*

10.

1.
12.

13

16.
17.

18.

19.

4. CpeacrBa n3mMepeHMii, BCIOMOrareJbHble YCTPOCTBA, PeaKTHBBI 1 MATEPHAJIbI

4.1. Cpeocmea uzmepenuil, 6Cnomo2amelbHble YCMpoUucmed u Mamepuaisl

. BoicokoaddextuBHBIN KHUIKOCTHBIA XpoMarorpad "Mummuxpom A-02", TP Ne 15117-96 u

KOJIOHKA K HEMY U3 HEpKaBewlled CTalM C pasMepaMu 2X75 MM, 3aloJIHEHHBbIE
obpamenHo-(hazoBeM copbenTom (ProntoSIL 120-5-C18 AQ, "Bishoft", ['epmanmus).

. Becsl maboparopHbie 2 Kilacca TOUHOCTH ¢ LIeHOW neneHus: He Oomnee 0,1 Mr, HanGombIIMM

nperenoM B3BemuBaHusg He Oomee 210 r mo TOCT 53228-2008, nHanpumep, Bech
anekTpoHHble AB momudukamus ABJ 220-4 M, I'P Ne 24527-03.

. ABTOMarM4ecKkHe NUIETOYHbIE J03aTOpbl IMepeMeHHoro oObema Tuna "Jlennumer" —

10 - 100 mxm, I'P Ne 24107-13, 20 - 200 Mk, I'P Ne 37432-13, 100 -1000 Mk, I'P Ne 37432-
13, 1- 10 mu, TP Ne 37432-13, TV 9443-007-33189998-2007 u ogHOpa30BbIE CMEHHBIE

HOCHUKU K HUM.

Muxkponentpudyra ans npodupok tumna "Inmnengopd”, xo 12000 g.

bymara ynuBepcanbHas unaukaropHas nmo TY 60911-81.

ITunerku rpagyuposannsie 5-1-1, 5-1-5, 5-2-10, 5-2-25 no 'OCT 29227-91.

Kon6sl wmepubie 2-25-2, 2-50-2, 2-100-2, 2-200-2, 2-250-2, 2-500-2, 2-1000-2 mo

I'OCT 1770-74.

[TpoOupku MOTUTIPONTUIIEHOBBIE ¢ KPBITITKOM ThMa "DnneHaopd" oobemom 1,5 M.

Membpansl punsrpoBasibHbIe mopuctocThio 0,45 mxm, Tun HA ("Millipore Corporation",

CILIA).

CrexnsiHHBIE OaHKH C 3aBUHYMBAIOIIMMHUCS MPOOKAMHU MIIM KOHUYECKHE KOJIObI CO IITH(aMu

Y CTEKJISIHHBIMU KpbIikamu emkocThio 0,10; 0,2; 0,5; 1.

4.2. Peakxmugvl

Kanmus nepmanranar no 'OCT 20490-75 wnu I'OCT 5777-84.

Harpus runpoxcun no I'OCT 4328-77, 'OCT 11078-78 niau 'OCT P 55064-2012.

. Kucnora azornas, 65 % no I'OCT 4461-77 nmu 'OCT P 53789-2010.
14.
15.

Kucnora masenesas mo 'OCT 22180-76.
Harpus nomudocdar rexanyecknii mo 'OCT 20291-80 nmu nomudocdarnas comns, 300 r mo
TY 3697-002-53923162-2005, (OOO "AxBanonuc", /lyona).
Bona quctunnuposannas mo 'OCT 6709-72.
locymapcTBennsiii  ctanmapTablii oOpazer; coctaBa (I'CO) pactBopa anuonnbix I[1AB,
comepammii 100 wmr/cm’  cymsdonoma, o6sem 5 cm’ (00O "Anamurak-Xum'"),
I'CO 8578-2004.
Aneronutpuin, "copt 0" wm "copt 1" (OOO "HIIK Kpuoxpom", Cankt- IlerepOypr) mo
TV 2634-002-54260861-2013.
Konnentpar amoenta "A". PactBop mepxyopara quTHS B XJIOpHOW Kuciore (4M BomHBII
pactBop LiClIOs B 0,0M HCIO4), SIIMU 1544.7.18.06.00.00.00. Beimyckaercst u
nocrasisiercss OO0 UX "OxoHosa". PacTBop NpPUTOTOBIEH B COOTBETCTBUM C METOAMKOM
U3MEpPEHUM METOAOM BBICOKOA((PEKTUBHOI KUIKOCTHOU Xpomarorpaduu
No ®©P.1.31.2003.00951,  arrectoBan  BcepoccuiickuM  Hay4yHO-MCCIEAOBATEIbCKUM
MHCTUTYTOM METposiornyeckoil ciyx0sl ['occranmapra PO ot 10.12.2003, u npenHa3zHayeH
JUISl TPUTOTOBJIEHUSI pacTBOpa AmtoeHTa "A".

Ipumeuanue: CpencrBa M3MEpPEeHUN JTOJDKHBI OBITh MOBEPEHBI B YCTAHOBJIEHHBIE
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cpoku. JlomyckaeTcs MCIOIb30BaHUE IPYTUX CPEACTB U3MEPEHUN U 000PYIOBAaHUS YTBEPKICHHBIX
TUIIOB, 00ECIEYUBAIOLINX U3MEPEHHSI C YCTAHOBIEHHOW TOUYHOCTHIO. JloMmycKaeTcs MCIONIb30BaHHUE
JUIsS @aHAJIM3a PEaKTHBOB KBAJTU(UKAIMU Y.J1.a. UM X.4., H3TOTOBJIECHHBIX 10 JPYrO HOPMAaTHBHO-
TE€XHUYECKOM JOKYMEHTAIMH, B TOM YHCJI€ UMIIOPTHBIX.

5. TpeOoBaHus 6€30MACHOCTH

[Ipy BBIMONTHEHUM W3MEPEHUI MAaCCOBOM KOHIEHTpAalMU CYIb(oHOIA HEOOXOIUMO
coOmmronare TpeOOBaHMs TEXHUKHA O€30MaCHOCTH MPU paboTe ¢ XUMUYECKHUMHU PEaKTHBAMHU a TaKXKe
TpeOOBaHUs, W3JOKCHHBIE B TEXHUYECKOH JOKYMEHTAIMM HA IKUJAKOCTHBIA Xpomarorpad
"Munuxpom A-02".

6. TpeOoBaHus K KBaJM(pUKALUKN ONlePaTOPa

K BeImonHeHnto uaMepeHuii U o0OpabOTKe UX pPE3YyIbTarToB [OMYCKAIOT JIUI, HWMEIOLIUX
KBaJTU(HUKALUIO HE HIKE JIAOOpaHTa - XMMUKA, HABBIKM M OIBIT paboThl B XUMHUYECKOU
nmabopaTopuu, MpoIIeAmux ooydeHrue padore Ha xpomartorpade "Munuxpom A-02" u U3ydnuBIIAX
HACTOSIIIYI0 METOJIUKY.

7. Yca0BUSA BbINOJIHEHUS U3MEPEeHU
[Ipu BeIMONIHEHNH N3MEPEHUi B T1a00paTOpuu TOJHKHBI COONIOAATHCS CIETYIONINE YCIOBHS:

e TeMIeparypa Bo3ayxa 20 +5°C;

e arMocdepHoe JaBleHUe ot 84 xIla no 107 klla;
® OTHOCHUTEJIbHAs BIAXKHOCTH BO3AyXa ot 30% no 80%;

® HANpsUKEHUE NIEPEMEHHOI0 TOKA 220" 33 B;

® YacToTa NEPEMEHHOIO TOKA 50+ 1T

8. IToaroroBka K BHINOJIHEHUIO U3MEPEHU I
[Ipy mOArOTOBKE K BBIMOJHEHUIO HM3MEPEHHUH JOJKHBI OBITH TNPOBEICHBI CIIEAYIOIINE
paboTHI:

e moAroroBka nmocyabl. CTEKISHHYIO MOCYLY MOIOT 0€3 MPUMEHEHHsI COCTaBOB, COIEPKAIINX
MOBEPXHOCTHO-aKTUBHBIE BemecTBa. [Ipobupku Tuna "Innenaopd" UCrnoab3ytoT eTuHOKIbI
U YTHIIN3HUPYIOT;

IIPUTOTOBIIEHUE PACTBOPOB;

MOJIrOTOBKA XpoMarorpada kK pabore Mo HHCTPYKLUH, ITpHIaraeMoi K Ipuodopy;
IIPUTOTOBJIEHUE TPATYUPOBOYHBIX PACTBOPOB CYIb()OHONA;

XpoMarorpa(upoBaHue TpaJydpOBOYHBIX PAaCTBOPOB Cylb(oOHOIA M  IMOCTPOCHHE
IpayMpOBOYHBIX  XApPAKTEPUCTUK €  IOMOINBIO  oOpalaThIBaroIiell  IPOrpamMMbl,
npuaraeMoi K xpomarorpagy;

e 0TOOp M TOATOTOBKA MPOOHI.

9. IlpuroroBjieHHe pacTBOPOB

9.1. Ilpuzomosnenue pacmeopa Nel. Cocmas: NaOH — 50 2/om” u KMnOy - 5 2/oa’.
B wmepryo komby BMectumocThio 100 cM® BHOCAT oKono 70 oM’ JUACTUUIMPOBAHHON BOJBI,
MEJIEHHO MpHUOAaBISAIOT 5T TUAPOOKHCH HaTpus MpH THareabHoM nepeMemnBanuu. [locrie
pacTBOpEHHs] TUJIPOOKHCH Harpusi BHOcAT 0,5 T mepMaHraHara KaJiusi M TaKXe PacTBOPSIOT
nonHocthro.  [locime  oxnmaxkaeHns 1O KOMHATHOM — TeMIEparypbl  JOBOAAT 1O  METKH
JTUCTULTUPOBAHHOM BO/IOH M mepeMemnBaoT. [lepenuBaioT B CTEKISHHYIO OaHKY WJIM KOHUYECKYIO
KoN0y moaxonsmiero oobeMa. PacTBop mpuroneH uisi MCMHOJIb30BaHMS B TEUEHHE Mecsla Mpu
XpaHEHUH B TEMHOM MECTE MPU KOMHATHOU TeMIiepaType.

9.2. Ilpueomosnenue pacmeopa Ne2. Cocmag: HNO; 5 2/om’ u H,C,0,5 2/ont’.
B mepnyro konby Bmectumocthio 100 cM®  BHOCST OKkomo 70 oM’ JUCTUJJIMPOBAHHOW BOJBI,
npubassitoT 0,5 T IaBeIeBOM KUCIOTHI MPH TIIATeIbHOM NepemernuBanuu. [locie ee pacTBopeHHs
O00ABIIAIOT 0,55 e’ 65% a30THOI KHUCJIOTBI, JOBOIAT J0 METKH JAUCTUIUIMPOBAHHOM BOAOW U
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nepeMemnBaioT. [lepenuBaioT B CTEKISIHHYIO OaHKy WJIM KOHMYECKYIO KOJIOY MOAXOMASIIETO
o0bema. PacTBop mpuroieH Ajsi MCMOIb30BaHUS B T€UCHHUE MecsIla PU XPaHEHUU NPU KOMHATHOU
TeMIIeparype.

9.3. Ilpueomosnenue pacmseopa cyrvgporona 10 melear’.
Awmiyny o6semom 5 cm® pactBopa I'CO 8578-2004 konuentparmeit 100 Mr/cm’® annonnsix [TAB
KOJTMYECTBEHHO IEPEHOCST B MEPHYIO KOIOy BMECTHMOCTBIO 50 CM’ M MOBOAAT 10 METKH
JUCTWIMPOBAaHHON BOAOW. PacTBOp mHpHUroieH /Uil MCHOJIb30BaHUS B TEUEHUE Mecsla IpH
XpaHEHUU B TEMHOM MECTe IPH KOMHATHOM TeMIieparype.

9.4. Ilpucomosnenue pacmeopa cyrvdonona 1 me/em’.
10 cM® pactBopa cynbhoHONA ¢ KOHIEHTpaummeil 10 Mr/cM®  MEPEHOCAT B MEpHY KOIOY
BMECTHMOCTBIO 100 CM’ ¥ JIOBOIST 10 METKH AMCTHIUTMPOBAHHON BOIOH. PacTBOp mpuromeH s
WCIIOJIb30BaHUS B TEUEHHE HEJeNU MpU XpaHEHUH B TEMHOM MeCTe IPU KOMHAaTHOW TeMIepaType.

9.5. Ilpucomoenenue pacmeopa Ne3. Cocmas: cymsporon 0,5 2/om’, HC:04 0,5 2/om’ u
cexcamemagocam nampus 0,5 2/on’.
C [OMOUIBI0 CTEKISHHON THIETKH 5  cM cynp(oHONa KoHUeHTparmend 10 mr/cem’,
MIPUTOTOBIIEHHOTO MO MYHKTY 9.3, mepeHocsAT B MepHyro koiuOy Ha 100 CM> ¥ JOBOIAT O METKH
pactBopoM Ned. IlepenuBaioT B CTEKISIHHYIO OaHKY MOAXOASIIEro oobema. PactBop mpuroaen s
WCIIONIb30BAaHUSl B TEUEHUE [BYX HENeNb IPH XpaHEHWH B TEMHOM MeECT€ IMPU KOMHATHOM
TeMIIeparype.

9.6. Ipucomosnenue pacmeopa Ned. Cocmas: H>C:04 0,525 2/om° u cexcamemagpocgpam
nampus 0,525 2/om’.
B mepayro konly BmectumocThio 200 cM® BHOcAT okoio 150 o’ JUCTUJTMPOBAHHOW BOJIBI,
npubasisitor 105 mr rekcametadocdara HaTpus, TIIATEIbHO TnepememuBaroT. [locime ero
pactBopenust aobasistor 105 mr H,C,04. Ilocne ee pacTBopeHHsT pacTBOpP JTOBOIAT 1O METKH
IUCTWUTMPOBAHHOM BOJOW M TepeMemnBaroT.  [lepenuBaoT B CTEKISIHHYIO OaHKy — WIH
KOHMYECKYI0 Koj0y moaxofsmiero o0bema. PacTBop mpuromeH sl UCIOJIb30BaHUS B TEUCHHE
Mecslla IPU XpaHEHNUN IPU KOMHATHOW TeMIEpaType.

9.7. llpueomoenenue pacmeopa Ne5. Cocmas: H;C,04 100 2/on’.
5t H;C,0O4 BHOCAT B MEpHYIO KOJOy BMECTHMOCTHIO 50 CM3, N06aBIAIOT OoKOIo 90 oM
TUCTWJUIMPOBAHHON BOJbI, IMEPEMEIIMBAIOT JI0 MOJHOTO pAcTBOPEHHS, MAOBOIAT 1O METKH
IUCTWUTUPOBAHHOM BomoW.  IlepenuBaroT B CTEKISIHHYIO OaHKy MM KOHMYECKYIO KOJOy
noaxosuiero oobema. PactBop mpurojeH uis UCHOJIb30BaHMS B Te€UEHHE Mecslla MPU XpPaHEHUU
[pY KOMHATHOW TeMIeparype.

9.8. Ilpuecomoenenue snroenma "A".
50 cm® KOHIIEHTpara 31toeHTa "A'"- pacTBopa nepxjopara JIMTUs B XJIOpHOH kuciore (4M BoaHbIN
pactBop LiClO4 B 0,1M HCI1Oy), AIIMUA 1544.7.18.06.00.00.00, mepeHOCAT B MEpHYIO KOJOY Ha
II[M3 U JIOBOIAT JO METKU AMCTHILTUPOBaHHOW Bojoil. CocraB monydeHHOro pactsopa: 0,2M
LiCIO4 — 0,005M HCIO,.

10. IIpuroroB/jieHue rpagyupoBOYHBIX PACTBOPOB CYJIb(OHOIA

10 cM’ pactBopa cyibdonona 1 mr/em’, IIPUTOTOBJIEHHOIO N0 MYHKTY 9.4, mepeHocAar B
MEpHYI0 KOJOy BMecTUMOCThIO 100 oM u JOBOMST /0 METKHM JUCTWIMPOBAHHOW BOIOM.
TTo/ydeHHBIH PaCTBOP MMEET KOHIIEHTPALHIO Cyib(onoma 0,1 mr/cm’.

25cM®  pactBopa cyiabdoHona 0,1 MI/cM® TIEpPEHOCST B MEPHYIO KOJIOYy BMECTHMOCTBIO
50cM® W JOBOIAT 10 METKH JUCTUUIMPOBAaHHOM BOMOM. IlomydeHHBIM pacTBOp HMeET
KOHLIEHTpaLHIo cylbdonona 0,05 Mr/cm’.

10 cM®  pactBopa cymbdonoma 0,05 Mr/cM® TIEPEHOCST B MEPHYIO KOIOy BMECTHMOCTBIO
50cM® m JTOBOMST 1O METKH JUCTAJIMPOBAHHOW BOnOW. [lomydeHHBIH pacTBOp UMeEET
KOHLIEHTpa1uio cynbponorna 0,01 mr/cm.

25cM®  pactBopa cymbdorona 0,01 Mr/cM® MEPEeHOCST B MEPHYIO KOJIOY BMECTHMOCTBIO
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50cM® W MOBOIAT 10 METKH JUCTUUIMPOBAHHOM BOMOM. IlomydeHHBI pacTBOp HMeeT
KOHLIEHTpaLHIo cyiIbdonona 0,005 mr/cv’.

20 cM® pactBopa cymbhorona 0,005 MIr/cM® MepeHOCAT B MEPHYIO KOOy BMECTHMOCTBIO
50cM® m JTOBOMSIT 1O METKH JUCTUJIMPOBAHHOW BOnOW. [loydeHHBI pacTBOp UMeEET
KOHIIEHTpALHIO cyib(onoma 0,002 mr/cm’.

PactBopsI cynb(oHoNa ¢ KoHIeHTpamusamu 0,002—0,1 mr/cm’ (i 2-100 mr/om’)
MCTOJNB3YIOT B JICHb IPUTOTOBJICHUS JJIs TIOCTPOCHUS I'PAAyHPOBOYHOTO TpaduKa.

['pamynpoBOYHbBIE pacTBOPHI XpoMarorpadupyroT B ONMCAHHBIX HUKE YCIOBHSX (IMyHKT 11).

[Tpumepsl XpomMaTorpaMm rpaynpoBOYHBIX PAcTBOPOB NpuBeacHbI B IIpuiioxkennu 1.

11. YcaoBust xpomarorpaguu

e KomoHka: ProntoSIL-120-5 C18 AQ

e DOmoecHT "A": 0,2M LiClO4 — 0,005M HCIO4 B qucTHILTHPOBAHHOW BOJE
e OmoeHT "b": ALETOHUTPUI

e Pacxon anmroeHra: 150 Mm*/MuH

e [I’panuent: pererepamms: 500 mm’ - 50% B, 1600 mm® - o1 50% 10 90% B
e Temmneparypa KOJOHKHU: 35°C

e J[TUHBI BOJH AETEKTOpA: 210, 224, 230 am

e [locTrosiHHas BpEMEHU: 0,18 ¢, MeToa u3MepeHusi — OAHOITYYEBOM

e [IpombIBKA UIJIBL: BKJI. MPOMBIBATh TUCTUJUIMPOBAHHON BOIOM

e [IpoMbIBKa HH)KEKTOpA: BKJL

e (OOwveM mpoObI 20 MM,

12. IlocTpoeHue rpayupoOBOYHBIX XaPAKTEPHCTHK

C momoipio 00pabaThIBalOIIE MPOrpaMMBbl, TOCTABISIEMOM BMeCTe C Xpomartorpadom,
PACCUUTHIBAIOT TUIOIMIAIN MUKOB TOMOJIOTOB aKUIOCH30JICYIh()OHATOB HATPUsS HA JJTUHE BOJHBI
224 HMm, a Takxke % miIomanu s Kaxaoro u3 yeteipex romosnoro C10 - C13. B cooTBeTcTBUHU C
MPOLIEHTHBIM COOTHOIICHHEM IUIOMIAJM KaXKIOTO TOMOJIOTa BBIYHCISIOT €r0 KOHIIEHTPAIWIO B
MI/IM® M HCIONB3YIOT €€ JUIS MOCTPOCHHS IPaAyHPOBOYHBIX XAPAKTEPUCTHK IS  KAXKIOrO H3
YEeTHIPEX KOMIIOHEHTOB.

KoHTponb cTaOMIbHOCTH TpalyHpOBOYHBIX XapaKTEPUCTHK MPOBOIAT HE peXke OJHOTO pasza
B KBapTaJ, a TAaKXke MOCJIe PEMOHTA WIJIH JIOJTOTO MPOCTOs Mprudopa, Mpu 3aMeHe MapTHil pEaKTHBOB.

KoHTponbs cTaOUIBHOCTH TpayHpOBOYHON XapaKTEPUCTHKU MPOBOIAT C MUCIOIb30BAaHUEM
KOHTPOJILHOTO 00pa3mna. KoHTpombHBIM 00pa3lioM SBISIETCS CBEKEIPUTOTOBJICHHBIN PAacTBOP
cynb(oHoIa MaccoBoi kKoHueHTparun 0,05 — 0,1 mr/cm’, moxyderHsii pas6asnennem ['CO mwim
pactBopa cynb(oHoa 1 Mr/em’. N3mepenHoe 3HaueHHWE MACCOBOM KOHIICHTpAIMHU CyIb(oHOIa
paccunthiBaroT 1Mo popmyne (1), momaras K= 1.

MaccoByI0 KOHIIGHTPALHIO CYIbhoHoma B mpobe ( C, MI/aM’) BEIMHCISIOT 10 (hopMyre:

C=Cwum. *K, (1)

rae C u3M. - MaccoBasl KOHIIGHTpAIUs CylTb(OHONA, pacCUUTaHHAS IO TPagydPOBOYHBIM
rpadgukaM Kak CyMMa KOHIIEHTpaIuii TOMOJIOTOB ankuioeH3ocyinbhonaroB Harpus C10 - C13;

K — xoadpdunment pazbapneHust mpoObl paBHBIA OTHOIIEHHIO CyMMapHOTO oObeMa MpoObI
nocye no0aBieHus K MpoOe HEUTPaTU3YIONIUX PACTBOPOB K IMEPBOHAYAILHOMY 00BEMY MPOOHI,
oTobpanHoMy Ut anammsa (1 ev’).

['pagyrpoBOYHYIO XapaKTEPUCTHKY MPU3HAIOT CTAOWIBHOM, €CIM H3MEPEHHOE 3HaYeHHE
MacCOBOHM KOHIIEHTpalMu Cylb(oHOIA OTIMYaeTcsl OT 3aJlaHHOro0 He Oonee, ueM Ha +0,5 A, Tae
A — moKa3aTesib TOYHOCTH U3MepeHuit (Tabmwuma 1).

Ecnu ycrnoBue CTaOMIBHOCTH HE BBIMONHSIECTCS, TO TMPOBOISAT MOBTOPHOE U3MEPEHHE 3TOTO
KOHTPOJILHOTO 00pasia. Pe3ynbTarsl HOBTOPHBIX U3MEPEHHUM CUMTAIOT OKOHYATEIbHBIMHU.

[Tpu 5TOM ecnu yciaoBHe CTAOMILHOCTH TPaIyHPOBOYHON XapaKTEPUCTUKH HE BHITIOTHSIETCS,
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TO IPAAYHPOBKY IIPOBOISAT 3aHOBO.
13. OT60p npod
[TpoObl TEXHOJIOTMYECKUX PAcTBOPOB OTOMpAIOTCS B €MKOCTH M3 cTekia. OtOupaemblit
06beM JTOIDKEH 00eCIIedHBaTh IPEICTABUTEILHOCTD POObI (He MeHee 1 1M°). 3aTeM U3 CTeKISHHOI
eMkocTH oT6npaor 1 — 1,5 cM® 1po6bl B mpo6upKy Trma "drmernopd” ¥ MPOBOAT MOATOTOBKY
poOkI U ofpesenieHne cylIb(GOHOIA [0 OMUCAHHOW HUXKE METOTUKE.

14. IloaroroBka nmpoobI

Ecny TeXHOIOrMYeCKui pacTBOP MYTHBIN WM UMEET BUJUMBIN OCAN0K, TO Iepel Ha4alIoM
MOATOTOBKM MPOOBI  OKoio 1,5 cM’ pactBopa ueHtpudyrupytor 1 mua npu 2000g Ha
MHKpOLEHTpH(Yre U OTOMpaloT 1 cM’  CymepHaTaHTa s jJaigbHeimmx mpomenayp. He
pEKOMEHIyeTCsl LEeHTpUudyrupoBanue MTpoObl 0e3 HEOOXOAMMOCTH, T. K. MPH OTOW MPOLEaype
MIPOUCXOIUT YMEHbIICHNE KOHIICHTPALUU CYAb(POHOIA.

C moMompi0 yHHMBEpCAIHPHOW WHIWKATOpHOW Oymarm wm3mepsior pH mpoOsl. Ecom pH
pacTBopa MEHBIIIE WM paBeH 8—9, TO B CTEKIITHHYIO MPOOUPKY Ul aBTO03aTopa Xpomarorpada
ot6uparoT 50 MM’ POBBI U Cpasy XKe aHATH3UPYIOT 6e3 IPeIBAPUTEILHON TOATOTOBKH.

Ecnmu pH Oonbine 3Toro 3HayeHHs (pacTBOp CHIJIBHO IIENOYHOH), TO K 1 oM’ poObI ¢
MTOMOIIBI0 aBTOMAaTHYECKOTO0  IMHIETOYHOTO Jo3aropa gobasistor 0,2 e’ pactBopa  Ned,
aKKypaTHO IepeMelnBaloT 1 cHoBa u3MmepsitoT pH. Ecnu mocne nob6asnenus pactBopa Ned pH
MEHBIIIC WJIH paBeH 8—9, TO B CTEKISIHHYIO TPOOUPKY JIJIs1 aBTO/103aTopa Xpomarorpada orouparot
50 M’ npoObl U cpa3y aHanusupyrT. Eciu pH Gomnbie Toro 3Ha4YeHWs, TO B PacTBOP MPOOBI
JOTIONHUTENBHO 100aBIsoT 0,2 cM’ pactBopa Ne5, akKypaTHO MEpeMEIIUBAIOT, MOCJe Yero 0e3
u3Mepenus: pH orbuparot npoly A5 aHaIu3a 1 HEMEUIEHHO aHAIN3UPYIOT.

Jlo6aBneHHbIE O0BEMBI YUWTHIBAIOT TPH pacueTe KOHIICHTpAIMH CylIb(OoHOIa B Tpooe,
YMHOasi Ha COOTBETCTBYIOUIH K0((UITMEHT pa30aBiIeHUs MPOOHI.

15. BoinosiHeHHe U3MepeHui

Jns monmydeHMs  pesynbTara H3MEpPEHUS MacCOBOM  KOHIEHTpalMU  Cyiab(hoHOJa
aHATU3UPYIOT JIBE AJIMKBOTHI OTOOpaHHOH MpPOOBI B YCIOBUSX MOBTOPSIEMOCTH (OJUH OIEpaTop,
OoMH HAOOp MEpPHOW TMOCYHbI, OIHA TMApTHUS PEaKTUBOB, KOPOTKUH MPOMEXKYTOK BpeMeHwH). [Ipu
IIPOBEJICHUH PYTUHHOT'O aHaJIN3a AOIYCTUMO aHAJIM3UPOBATh OJHY AJIUKBOTY.

VYcnoBusl BBIMOJHEHUST M3MEpeHUM  omucaHbl B TyHkTe 11. B mpouecce mpoBeaeHus
HECKOJIBKUX TMOCIEA0BATEIbHBIX XPOMATOTPAMM KOHTPOJIHUPYIOT MAaKCHUMAJIbHOE JaBJICHHE Ha
konoHnke. Ecmm HaOMIOaeTCs MPUPOCT MAaKCHUMAaJbHOTO  JaBIEHUS Uil  HECKOJbKUX
nocnenoBaresibHbIX Xpomarorpamm Ha 0,2 mlla (duro xapakTepHO Ui IIEJIOYHBIX MPo0), TO
HEOOXOAMMO TIPOBOAMTH XpoMaTtorpadupoBaHue pacTBopa Ne2 TmoOcCie KaKIOW MIET0YHON MPOObI
JUI IPOJIEHUS pecypca KOJIOHKH.

[Ipumepsl XpoMarorpamMm i TeXHOJOrnueckux pactBopoB Ne 1 m Ne 2, comeprkammmx
cynbdonon, npuseneHs! B [Ipuio:xkennu 2.

16. O0padoTka pe3y/1bTaTOB M3MepPeHMIt

XpomarorpaMMy aHaJIM3UPyeMOH mMpoObl 00padaThIBAlOT, HWCIIONB3Yysd MPHIIAraeMyr K
npubopy mporpammy oOpabotku. [lo rpaxynpoBoYHBIM TpaduKaM BBIYHCISIOT MAacCOBYIO
KOHIIEHTPAITUIO Kaxaoro u3 romosioroB cyiabhonoma C10 - C13 u cymmupytotr. Ecnu B mporecce
MOJTOTOBKH MPOOBI K HEW J00aBISUIM HEUTpaIM3yIOLIHEe PacTBOPBI, TO PE3YJAbTaT YMHOXKAIOT Ha
k03¢ dUIMeHT pa30aBIeHUs MPOOHI.

MaccoByI0 KOHIGHTPALHIO CYTbhoHoa B mpobe (C, MI/IM’) BBIMHCISIOT 10 (hopmye 1.

Pe3ynprar eIMHUYHOTO H3MEpPEHUS OKPYIIAIOT U 3alMCHIBAIOT C YUCIOM JECSITHYHBIX
3HAKOB Ha O/IMH OOJIbIIIE, YeM UMEET MpeieN OBTOPSIEMOCTH, IPUBEICHHBIN B Tabnuie 2.

3a pe3yabTaT U3MEPEHHs MacCOBOM KOHLEHTpaluH cyib(GoHONa B Mpode MNPUHUMAIOT
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eNUHUYHBIA pe3yabTaT WM cpeaHee apupmerndyeckoe 3HaueHue Ccp. pe3yabratoB n =2
napaiieNIbHbIX ONpeAeNeHu, sl KOTOPBIX BBITIOIHSAETCS YCIOBHE:
Cmax —Cmin < r, (2)

rae Cmax — GONbIIUI pe3yibTaT MapauieIbHbIX H3MEPECHHH, MI/IM;
Cmin — MeHBIIUI pe3ynbTaT napajjieabHbIX H3MEPEHUH, MF/I[M3;
I — 3HAYCHHE MPeIeNa OBTOPSEMOCTH, MI/aM’ (Tabiua 2).

[Ipu HeBbIMOMHEHWH YyCIOBHUS (2) MOTYT OBITH HCIOJB30BAHBI METOIBI TPOBEPKU
MPUEMIIEMOCTH PEe3YJbTaToB MapaUIeNIbHbIX M3MEPEHUH U YCTAHOBJICHHUS OKOHYATEIbHOTO
pesynbrara coracHo pazaeny 5 TOCT P UCO 5725-6-2002.

17. Odopmiienne pe3yabTaTOB U3MepeHHI
Pe3y/bTar u3MepeHuit Cyab(poHONA B MI/IM® TPEACTABISIOT B BUJE:
CxA;
rie C — eIMHIYHOE H3MEPEHHE HIIK CPEIHEE 3HAYCHUE U3 JIBYX H3MEPEHHH, MI/IM;
+ A — rpaHHIBI A0COTIOTHOM MOTPENIHOCTH U3MEPEHUH, M/, npezcTaBiIeHHble B Tabnuue 1.
UucneHHOE 3HAUYEHUE pe3yabTaTa M3MEPEHHUs JOJDKHO HMETh CTOJBKO K€ AECCSITHUYHBIX
3HAKOB, YTO U 3HaYCHHE aOCOIIOTHOM MOTPEIIHOCTH.

18. KoHTpO/1b TOYHOCTH pPe3y/1bTAaTOB H3MepeHMit
[TepronUYHOCTh KOHTPOJSI YCTAHABIMBAETCS IUIAHOM KOHTPOJS TOYHOCTH PE3YIbTAaTOB

M3MepeHuit m1aboparopumu.

18.1 Oyenka npuemanemocmu pe3yibmamos usmepeHull 8 yCio8usx no8mopaemocmu

[IpoBepky nmpueMiIeMoCTy pe3ybTaToB NapajlIebHBIX U3MEPEHUN, TTOTYUYEHHBIX B YCIOBHSIX
HOBTOPAEMOCTH, TPOBOAAT CPaBHEHHEM (DAKTUYECKOIO PACXOXKICHUS Ty MEXKIY OByMs
napajuleJIbHBIMA U3MEPEHUSIMH C IPENENIOM IOBTOPAEMOCTH I JiIs n =2. 3HA4YCHUSA Ty U T
PACCUMTHIBAIOT 1O (HOpPMyIIaM:

r(i) = Xmax = Xmin (3)
r = f(n) o, 4)

rae f(n) - KOAPPUIMEHT KPUTHUYECKOTO IUANa3oHa Uil N MapaUIeNbHBIX H3MEPEHUH IO
I'OCT P UCO 5725-6;

O; - IOKA3aTeNIb IOBTOPSIEMOCTH, MI/IM’, BEIYUCISIEMBIH Ul KaKIOTO JUAA30Ha H3MEPCHHUIA
OTIIeIBHO (TIpUBeeH B Tabmuie 1).

Ecnu abcomorHoe pacxokaeHue (rg) HPEBBINIAET Hpesiesl MOBTOPAEMOCTU I, HEOOXOAUMO
MOJTYYUTH €llle JBa pe3yJabTara U3MEepPEHHH.

3a pe3ynprar M3MEpPEeHUN NPUHUMAIOT CpelHee apu(PMETHUECKOe 3HAUYCHUE pPe3yIbTaToB
YeThIPEX HU3MEpPEHUH, €CIIU BBIMOIHIETCS YCIOBUE

| Xmax - X |S CR0,95 (5)

min

e Xmax, Xmin — MAKCUMAJIbHOE U MUHUMAJIBHOE 3HAUCHHUS W3 YETBHIPEX MapalIeIbHBIX
9 3
WU3MEPEHUH, MI/AM;

Xep— cpenHee apu(MeTHYecKoe 3HAYEHUE NapalIeIbHbIX H3MEPEHUIT;

CRy9s — 3HaueHHE KpPUTHUYECKOIO [uamna3zoHa aias ypoBHA BeposTHocTH P=0,95 u n
pPEe3YJBTATOB M3MEPEHUH BBIUUCIAIOT 1O (Gopmyne (6) s KakIoro auana3oHa HW3MepeHUn
OTJIEJIBHO, MF/;[M3:

CRO,95 = f(l’l)‘Gr (6)
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3nauenus r 1 n=2 u CRy 95 an1s1 n=4, npuBeneHsl B TabauIe 2.

Tabnuma?2
. IIpenen Kputnueckuit Kputnueckas
Jnama3oH usmepeHui
o TTOBTOPSIEMOCTH, T, nuanasoH, CRy s, pa3zHocTtb, CDy o5,
MacCOBOM KOHILIEHTPALUU 3 o 3 3
3 mr/am” (P=0,95) mr/om”  (P=0,95), MI/M”,
cynbhoHOa, MI/IM . . S
npun =2 npu n =4 py Nj=np= 2
Ot 4 no 6 BKIIL. 0,8 1,0 2,1
CB. 6 10 15 Bk 1,0 1,3 3,7
Cs. 15 go 35 Bk 1,8 2,5 6,7
Cs. 35 no 50 BkII. 4,4 5,7 6,7
Cs. 50 go 80 Bk1. 4,1 5,2 6,1

Ecnu ycnoBue (5) HE BBINOJNHSETCS, BBISICHIIOT MPUYUHBI MPEBBIMICHUS KPUTHYECKOTO
JMana3oHa, YCTPAHSIOT WX U MTOBTOPSIOT BHITIOJTHEHUE U3MEPEHHU B COOTBETCTBUU C pasaenamu 11-
16 DaHHON METOINKH.

18.2. Ilposepxka npueminemocmu pe3yibmamos UsMepeHull, HNOIYYEHHbIX 6 YCI08USX
BHYMPULAOOPAMOPHOU NPEYUSUOHHOCTIU

[IpoBepKy mNpHUEMIIEMOCTH PE3yJIbTaTOB HW3MEPEHHH B YCJIOBHSAX BHYTPHJIA00pAaTOPHOMN
MPEIM3UOHHOCTH TMPOBOAAT HA OJMHAKOBBIX 00pa3llax pas3Hble OMEparopbl C HCIOIH30BAHHEM
pa3HbIX HAaOOpOB MEPHOM MOCYIbl M MUIETOYHBIX J103aTOPOB, PA3HbIX MMAPTHH pPEaKTHBOB B
npeenax oaHou 1abopaTopum.

[TpuemneMoCTh pPE3yIbTaTOB HM3MEPEHUM, IMONYUYEHHBIX B YCIOBHSX BHYTPUIA0OpaTOpPHOU
MPEIM3UOHHOCTH B COOTBETCTBHH C JaHHOW METOAWMKOM, OIEHUBAIOT CPAaBHEHHWEM PAa3HOCTH ITHUX
Pe3ybTaToOB ¢ KpUTHUECKO# pasHocThio CDg 95 Mo Gopmyie (7):

| Xept — Xep2| < CDo o5, (7

e Xept, Xep2 - CpEIHHE 3HAYEHUS] MACCOBOM KOHLIEHTPALUU Cylb()OHOIIA, OITy4YEHHbIE B
IIEpBOM ¥ BTOPOU I'PYIIIIax U3MEPEHUN, M/

CDy 95 — 3HaYeHHE KPUTUYECKOM Pa3HOCTH JAJISi MaccoBOM A0iH Cyab(oHOJa, ONpenesieMoe
o gopmyre (8) ams KakKI0To [uarna3zoHa U3MEPEHHH OTAeIbHO, MI/IM”,

1 1
CD. .= 2 gl —
nos = J). [or =0, +( on 2n2), ®

71 Ny, Ny — YUCJIO MapaJUIeTbHBIX U3MEPEHUMN B MEPBOM M BTOPOU IpyImnax U3MEpEHUH.
. 3

OR - TTOKa3aTellb BHYTPUIa00paTOPHOM MPEIM3NOHHOCTH, MI/am” (Tabmuma 1).

3navyeHue kputuueckoil pasnoctu CDg s 11g ny = ny = 2, npuBeaeHo B Tadnuiie 2.

Ecnmu kpuTHYeckasi pa3HOCTh HE MPEBBINICHA, TO TPUEMIIEMbI 00a pe3yibTara U3MEpeHui, |
3a OKOHYATeJIbHBIN pe3yabTaT IPUHUMAIOT UX 00lIee cpefiHee 3HadeHHEe Xcpi,2, KOTOPOE BBIYUCIISAIOT
o dopmyie:

X cpl cp?2 (9)




Ecin kputudeckass pa3HOCTb IPEBBILLIEHA, BBIOJHSAIOT MPOLEAYpPHI, M3JI0XKEHHbIE B 5.3.3
I'OCT P UCO 5725-6. ITpu paznomacusix pykoBoactsytorcs 5.3.4 TOCT P UCO 5725-6.

18.3. Konmponv cmabunbnocmu noxazameneii. MOYHOCMU pPe3YIbMamos usmepeHutl npu
peanuzayuu MemoouKu 6 npeoenax 1abopamopuu
[Ipu koHTpoJie CTAOMIBHOCTH pEe3YJAbTaTOB M3MEPEHUN HCHOJIB3YIOT METOIbl KOHTPOJIS
CTaOUITBHOCTH CTAHJAPTHOTO OTKJIOHEHHS TIOBTOPSIEMOCTH M TPOMEKYTOUYHON MPEIU3UOHHOCTH B
cootBeTcTBUU ¢ pazaesoM 6 TOCT P UCO 5725-6, ¢ «PyKoBOACTBOM IO Kauye€CTBY», U APYTUMHU
JOKYMEHTaMHU, JEHCTBYIONIUMU B JIA0OPATOPUH.
[lepuonuyHOCTH ~ KOHTPOJS ~ CTAOMJIBHOCTH  PE3yIbTAaTOB  BBINOJIHEHUS  M3MEPEeHUN
pernamMeHTupyroT B «PyKoBOJCTBE 1O Kau€CTBY».

19. bu6anorpadus
1. TOCT P 8.563 - 2009 Meronuku (METO/bI) BBIMIOJHEHUSI U3MEPEHUM.

2. TOCT P UCO 5725-(1-6)-2002. TounocTth (MpaBUWILHOCTh M MPEIU3UOHHOCTH) METO/IOB U
pe3ynbTaTOB U3MEPEHU M.

3. PMI' 61-2010. Iloka3arenu TOYHOCTH, TMPABUIBHOCTH, MPEUU3UOHHOCTH METOAMK
KOJIMYCCTBCHHOI'O XUMHUYCCKOI'O aHaJIn3a. MCTOI[BI OIICHKU.
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