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Brenenne

Kanpumii ABiseTcs OQHUM M3 CaMbIX PaclpOCTPAHEHHBIM JIEMEHTOM 3eMHOH
KOpbl. B CBsi3U ¢ BBICOKOW XMMMYECKO# aKTHBHOCTBIO B MPUPOAE KanbLuil BCTpe-
YaeTcst TONbKO B Buie coennHenuii. Kapbonar kanpmus CaCOs; — 04HO U3 cambiX
pacnpoCTpaHEeHHbIX Ha 3eMie coequHeHuid. OH BcTpedyaerca B BHAE MHOTHX MH-
HEPaJIOB — KanblMTa, MENa, MpaMopa, H3BECTHAKA, 1OJIOMUTA M IP.

OCHOBHBIMY HCTOYHUKAMH MOCTYIJICHUs Kankius B NMPHUPOIHBIE BOJBI ABJIA-
IOTCA  NPOLIECChl XWMHYECKOrO BBIBETPHUBAHUS M PACTBOPEHMS COJEPKaIInX
KaTbHHH MUHEPAJIOB, NPEXKJIE BCEro M3BECTHAKOB, JOJOMHTOB, TMIICA H APYIUX
0CaJouHbIX ¥ Meramopduieckux nopof. PacTBopeHuio crmocoOCTBYIOT MUKpO-
OuanbHbIe MPOLECCHl PA3NIOMKEHUS OPraHUYECKHMX BELIECTB, CONMPOBOXIAIOMIME-
¢ noHnwxKeHneM pH. Bonblume xonuyectTBa Kajiblus BBIHOCATCA CO CTOYHBIMM
BOJAaMU CHJIMKATHOM, METaJUTyPrHYeCKOH, CTeKoJbHOH, XMMHYECKOH MpOMBIII-
JICHHOCTH W CTOKaMHU C CElbCKOXO3AHCTBEHHBIX YIoaui, OCOOEHHO MpPH HCNOJb-
30BaHMHM KAJIBLUHHCONEPKALINX MUHEPANbHBIX YI0OpEeHHiA.

B €CTECTBEHHBIX YCIOBUSX W3MEHEHUE KOHLEHTPALMH PAaCTBOPEHHOIO Kajlb-
uus oOyCNOBNEHO INaBHbIM 00pa3soM paBHOBECHMEM YITIEKHCIIBIX COJICH M JABY-
OKHCH yriiepoja. B MUHEpanu30BaHHBIX BOAAX, COAEPALIMX 3HAUYUTEILHOE KO-
JMYECTBO CyJb(aToB, KOHIEHTpPALUS PACTBOPEHHOTO KalbLHUS MOHWKAETCH 33
cuet oOpa3oBaHus ManopacTsopuMoro CaSQy,.

B BoaHBIX 00BEKTaX KaIbLUUH B 3aMETHBIX KOIMYECTBaX MOXKET BbINaJaTh B
ocamok B Bunge CaCO; npu HcnapeHUH BOMDL, a TAKKe B YCJIOBUAX aKTHBU3ALUH
dorocunTesa, compoBoxatouierocs nopolmenneM pH Bogwsl.  XapaktepHoit
0cOOEHHOCTBIO KadbliMa ABIACTCS €ro CKIOHHOCTh ©OOpasoBBIBaTh B [IOBEPXIIO-
CTHBIX BOJAX [OBOJBHO YCTOHuUBBIE mNepechilieHbie pactBopbl CaCO;. HoH-
Hast (hopMa KanbLUsA XapaKTepHa TONBKO IJI MajJOMHHEPaTN30BaHHbIX Bod. [Ipu
YBETUYEHHN MUHEPATM3aLIMU HOHBI KanbLusa oOpazyior HelirpansHble (CaSO4 u
CaCO;) unu sapsxennsie (CaHCO;") unonnele napsi. JJOBONBHO YCTOHYMBHIE
KOMIUIEKCHBIE COENUHEHH Kby 00pasyeT ¢ conepKailMMHUCS B BOAE OpraHu-
YeCKHMY BELIECTBAMH.

B pedHbix H 03EpHBLIX BOAAX COAEPMAHHUE Kaubllysl B OOJIBIIMHCTBE CIIy4aeB
HaxomuTest B npegenax ot 10 go 100 mr/am’. TTpu KOHTAaKTe BOX ¢ MHHEpanamu,
collepyKalllUMH KallbLIUH, ero cojep:kaHHe MOXKeT NMOBBIIIATBCH 10 HECKOJbKUX
COTEH MIJUTUIPAaMMOB B KyOMUeCcKOM JeLrMeTpe.

[TpenensHo ponycruMas koHuentpauws (1K) katbuus B BoJe BOAHBIX 00b-
€KTOB PHIBOXO3AHCTBEHHOTO HazHaueHus cocTasser 180 Mr/aM’, I BOAHBIX
00BEXTOB X035 UCTBEHHO-TTUTLEBOTO Ha3Ha4yeHUs [1]IK Be ycraHoBieHa.
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PYKOBOJASIUIMA TOKYMEHT

MACCOBASI KOHIIEHTPAIIWA KAJIBIUS B BOJAX.
METO/JHWKA BbINIOJTHEHWS U3MEPEHUI
TUTPUMETPHYECKUM METOJOM C TPWJIOHOM B

Jlata BBEIGHHS
2007-04-01

1 O6aacTh NpHMeHEHHS

1.1 Hacrosummii pykoBOOSIUMM JOKYMEHT YyCTaHaBJIMBaecT METOAUKY
BBIMOJHEHUS]  U3MepeHuil (Janee — METOAMKA) MAacCOBOW KOHIEHTPAlLUH
KaJbIUs B MpoOax MPUPOJHAIX 1 OUUIIEHHBIX CTOYHBIX BOJ TUTPHMETPHYE-
CKHM METOJOM B fuamnasoune ot 1,0 xo 200,0 M/,

Ilpn ananuze mpo6 BOABI C MAaccoBOH KOHLEHTpaluued KalbLus,
npesblimatouieii 200 Mr/am’, JIONYCKAeTCs BBIIOJHEHHE M3MEpEHHH rocie
COOTBETCTBYIOIEr0 pa30aBieHus NPoObl AUCTHILTMPOBAHHON BOJOM.

1.2 Hacrosmuii pykoBOAsLIMEA JOKyMEHT NpeHa3HaueH sl HCIOJIB30-
BaHUs B NaOOpaTOPHSX, OCYLIECCTBIAIOMUX aHATU3 IPUPOAHBIX U OUMILIEH-
HBIX CTOYHBIX BOA.

2 HopMaTHBHBIE CCBUIKHA

B Hacrosiuem pykOBOASIEM JOKYMEHTE HCIIOIB30BaHbI CCHLIKH Ha clie-
JYIOLIHE HOPMATHBHBIE JOKYMEHTH!:

['OCT 12.1.005-88 CCBT. O6uue canuTapHO-rurueHuyeckue Tpebosa-
HHUS K BO31YXy paboueit 30HbI

['OCT 12.1.007-76 CCBT. BpenHsie Beuiectsa. Kiaccupukauus u o6-
upe TpeboBanus 6€30MaCHOCTH

['OCT 17.1.5.04-81 Oxpana npupoast. I'napocdepa. Ilpubopsl u ycr-
poiicTBa Ansg oTOOpa, NEPBUYHOH 0OpabOTKH M XpaHeHus Npod NMPUPOAHBIX
Boj. O0LuHe TEXHUYECKHME YCIOBHS

I'OCT 17.1.5.05-85 Oxpana npupoast. I'mapocdepa. O6mme tpeGopa-
HUs K OTOOPY Mpo0 MOBEPXHOCTHBIX U MOPCKMX BOJ, JIbJA H aTMOCHEPHbIX
0CaKOB
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I'OCT P UCO 5725-6-2002 ToyHOCTb (NpaBUIBHOCTh M MPELH3HOH-
HOCTh) METOAOB M pe3ynbraToB usMepeHuil. Yacts 6. Mcnonb3oBanne 3Ha-
YeHHH TOYHOCTH Ha NMPaKTHKE

I'OCT P 51592-2000 Boga. O6uue TpeboBanus k orbopy npo6

MU 2881-2004 Pekomenpauus. [CH. MeTouKku KOJIMUECTBEHHOTO XHU-
MHYECKOro aHanmusa. [Ipouenypb! NpOBEPKH NPUEMIIEMOCTH pE3yJibTaTOB
aHanu3a.

anMe'-! aHue: CcbUlKM Ha OCTaNbHbIE HOPMATUBHBIC NOKYMCHTBI TIpUBEICHEI B
paznenax 4, B.3 u B.4.

3 IIpunucannple XapaKTePHCTUKH MOrPEITHOCTH H3MEPEHMIl

3.1 Ilpu cobnroneHuu BCeX pernaMEHTHPYEMBIX METOXMKON YcnoBui
NpPOBEJCHUS U3MEPeHUH XapaKTEPUCTHKH NOTPElIHOCTH pe3yJibTaTa H3Me-
peHus ¢ BepositHOcThO 0,95 HE NOMKHBI NPEBBILATE 3HAYCHUH, NIPUBEACH-
HbIX B Tabuue 1.

Tab6nuua 2 — [lnanason usMepenuii, 3Ha4eHUS XapaKTEPUCTHK MOIPEHO-
¢ty u ee coctapisiomux (P=0,95)

Tloxazarens IToxasarens | [lokaszarens | Ilokazarenn
JlnanaszoH u3- | MOBTOPSEMOCTH | BOCIIPOU3BO- | MPaBHJIBHO- TOYHOCTH
MepeHuii Mac- | (cpepHexBai- JIUMOCTH CTH (TpanHu- | (rpaHuUB! Mo~
COBO KOHLEH- | paTyyeckoe OT- | (CpelHeKBaj- | Ubl CUCTEMa- | TPELIHOCTH
TPalUHH Kaflb- | KIOHEHUE MO- | pa-THYECKoe | THYECKOH NIPH BEpOAT-
Ly BTOPAEMOCTH) | OTKJIOHEHHE | MOrpPELIHO- HOCTH
X, mr/am’ G, MI/aM’ BOCHPOU3BO- | CTH NpH Be- P=0,95)
HU-MOCTH) | POATHOCTH | A, Mr/am’
or, Mr/am’ P=0,95)
+A,, mr/om’
Or 1,0 no 0,1+ 0,004-X | 0,1+0,031-X | 0,1+0,018-X | 0,240,063 X
200,0 Bxmou.

Ilpu BBIMOJHEHHA H3MEpEHHHt B MPoOax ¢ MACCOBOH KOHLUEHTpalne
kaibuus cebime 200 Mr/aM” mocsie COOTBETCTBYIOLIErO pa30aBiieHus Io-
IPEIIHOCT, W3MEPEHMs He MPEeBLILAET BEAWUMHBI A, rae A - norpeiu-
HOCTb M3MEPEHHS KOHUEHTpALUNH KaibUuus B pa3baBieHHol mpobe; 1 - cre-
neHb pasbaBieHus.

Ipenen oGHapyxkeuus xanpins 0,6 Mr/am’.
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3HayeHMs NMoKa3aTeNsl TOYHOCTH METOJMKH UCTIONB3YIOT MPH:

~ othopMIIEHHH pe3yNbTaTOB M3MepeHuit, BhiiaBaeMblX JlabopaTopueii;

- OLICHKE JeATebHOCTH NabopaToprii Ha kKauecTBO NPOBEACHUS U3MEpe-
HML;

- OLEHKE BO3MOXHOCTH HCIOJIB30BAHHS PE3yJIbTATOB M3MepeHHUR Ipu
peanu3alii METOIUKN B KOHKPETHOH 1abopaTopuH.

4 CpeacTsa n3MepeHnii, BCnomMoraTe/bHbie YCTPOiiCTBA, peaKTHBBI,
MATepHAJIBI

4.1 CpencTBa H3MepeHHii, BcnoMorarelbHbie YCTPOHcTBA

[Tpy BEINOIHEHHH U3MEPEHUM PUMEHSIOT CIEAYIOIINE CPECTBA U3Me-
peHHH ¥ Apyrue TeXHHYECKHE CPeacTRa:

4.1.1 Becsl nabopatopuslie Beicokoro (II) xmacca tounoctu no I'OCT
24104-2001.

4.1.2 Becnl na6oparopusie cpeguero (III) knacca rounoctn no F'OCT
24104-2001 c npenenom B3BewnBanus 200 r.

4.1.3 TocynapcTBeHHBIH CTaHZapTHBIH oOpasel cocTaBa BOAHOIO pac-
tBopa kanp1usg I'CO 8065-95 (nanee — I'CO).

4.1.4 Koabn! MepHBIe 2 KJacca TOYHOCTH UCMONHEHHUS 2, 2a no FOCT

1770-74 BMECTHMOCTBIO: 250 cM® - 4 wr.
500 cM® - 2 .

4.1.5 TluneTku TpaayMpoBaHHble 2 Kjlacca TOYHOCTH UCNOJHeHus 1, 2

no 'OCT 29227-91 BMeCTUMOCTEIO! Lem® - 5w
2ceM - 3.

S5¢cm® - 1w

10cm® - 1 .

4.1.6 TIUneTky ¢ oAHOM OTMETKOM 2 Kiacca TOYHOCTH MCMONHEHUS 2

mo 'OCT 29169-91 BMeCTHMOCTBIO: 10 em® - 2 wr.
25¢cM® - 2 .

50cm’ - 2w,

100 em® - 2 w.

4.1.7 BropeTku 2 knacca ToyHocTd ucnondesus 1, 3 no 'OCT 29251-91
BMECTHMOCTBIO: S5cm® -1 .
10 em® — 1 1w,

25 ¢cM’ — 1 wr.
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4.1.8 Unnueapel MepHble ucnoiHenus 1, 3 nmo I'OCT 1770-74 Bme-
CTUMOCTBIO: 25 M’ - 1.
50 cM® - 1 .

100 cM® - 2 .

500 cM® - 1w,

1000 cM® - 1 wr.

4.1.9 Tlpo6upku konuyeckas ucnoiHenusa 1 mo 'OCT 1770-74 Bme-

CTHMOCTbIO 10 c™’ - 2 wr.
4.1.10 Konbsi konnuyeckue Ki ucnonnenust 2, TXC, no FOCT 25336-

82 BMECTUMOCTBIO 250 cM® - 10 wr.
500 cM> - 2 wr.

4.1.11 Crakansl B-1, TXC no I'OCT 25336-82 BMecTHMOCTBIO:
100 cM® - 3 wr.

250 cm® - 2wt
400 cM® - 2 mr.
600 cM® - 2 .,
1000 cM’ - 2 wr.
4.1.12 Craxad nonmunponuiIeHOBbIH 250 cM® - 1T,

4.1.13 Bopouku na6oparophsie mo I'OCT 25336-82 auamerpom:
56 MM - 1w,
75 MM - 4 r,
4.1.14 Crakanuuxu nis B3gelnBanus (6rokest) mo 'OCT 25336-82:
CB-19/9 - 2 wr.
CB-24/10 - 1 wr.
CB-34/12 - 1 wr.

4.1.15 Ctynka Ne 3 wiu 4 no 'OCT 9147-80 - 1 wr.
4.1.16 Kononka xpoMarorpaguyeckas auamerpom 1,5-2,0 cM 1 aivHOM
25-30 cm - 1 mr.
4.1.17 Crexno yacoBoe - 1mr
4.1.18 [Tanouxu cCTeKAsHHbIE - 2 wr.

4.1.19 CknsHky 41 XpaHeHUs Tpo6 U paCTBOPOB H3 CBETJIOTO M TEMHO-
ro Crekjia ¢ 3aBUHYMBAIOLUIMMUCS WJIM MPUTEPTHIMHA NPOOKaMH BMECTHMO-
cthio 100 em?, 250 e, 500 CM3, 1000 cn’.

4.1.20 Tlocyna noauaTwiieHoBasi (MONHNIPONUJIEHOBAs) IS XpaHEHUs
npo6 ¥ pacTBOpOB BMECTUMOCTHIO 100 CM3, 250 cm® , 500 CM3, 1000 cM’.

4.1.21 XonoaunsHuk GHITOBOI.
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4.1.22 llIkad cymmnpHblit 0611en1a60paTOpHOro Ha3HAUEHHS.

4.1.23 Dnextponnutka ¢ 3akpbiToil cnupansio no FOCT 14919-83.

4.1.24 VerpoiictBo miist QuiibTpoBaHHs MPo0 C MCIONb30BAHHEM MEM-
OpaHHbIX WK OYMaOKHBIX QUIBTPOB.

JlonyckaeTcst UCIIOJIb30BaHKHE APYTHX THIIOB CPEACTB U3MEPEHHH, MoCy-
Jibl ¥ BCIIOMOT'aTeNbHOro 060pyIOBaHuUs, B TOM YHMCJIE UMIIOPTHBIX, C XapaK-
TEPUCTHKAMMU HE XYK€, YEM y NpUBEAEHHBIX B 4.1.

4.2 PeakTHBBI H MaTepHAJIbI

ITpu BBIMONHEHUH U3MEPEHHH PUMEHSIOT CJIEyIOIIHe PeaKTHBBI U Ma-
TEpHAJBL:

4.2.1 Kanbnuit yrnexucnsiit (kapbonar xansuus) no FOCT 4530-76,
X.4.

4.2.2 Conb punatpuenas stuneHauamun -N,N,N,N-terpaykcycHol Ku-
cnotsl 2-BogHast (tpuiion b) no 'OCT 10652-73, u.x.a.

4.2.3 1unk rpanynupoBadueiii mo TY 6-09-5294-86, u.n.a.

4.2.4 Ammonnit xnopucteiii (xnopun ammonus) mo I'OCT 3773-72,
4. 7.a.

4.2.5 Ammuax Bogubiit mo 'OCT 3760-79, u.x.a.

4.2.6 Harpuit xnopuctsiit (xaopua Hatpus) no FOCT 4233-77, u.n.a.

4.2.7 Hatpus ruapookuce (ruppokcun Harpus) rno I'OCT 4328-77,
4.2

4.2.8 Harpuit cepuuctsiii 9-Boaubiii (cynsduy narpus) no F'OCT 2053-
77, u.n.a., unu Harpust N,N-ausTunputnokapbamar 3-BOAHBIA (AUITHIIH-
trokap6amar Harpusi) no FOCT 8864-71, u.a.a.

4.2.9 Kucnota consnas no 'OCT 3118-77, 4. n.a.

4.2.10 ITypnypat ammonus (Mypekcun) no TY 6-09-1657-72, u.n.a.

4.2.11 HadyronoBstit 3enenslif b.

4.2.12 Dpuoxpom yepHbiit T (xpomoreH uepHsbiii ET).

4.2.13 'mppoxcunamusa ruapoxnopus no F'OCT 5456-79, u.x.a.

4.2.14 Yrosnb akTUBHBIN.

4.2.15 Kpacupl amomokaniesblie 1o 'OCT 4329-77, u.a.a.

4.2.16 bapuii xnopun 2-oaHsiii (xnopup Gapust) no 'OCT 4108-72,
u..a.

4.2.17 Bona nucrunnuponadnas no 'OCT 6709-72.
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4.2.17 VuuBepcansHas unpukaropdas Gymara (pH 1-10) mo TV 6-09-
1181-76.

4.2.18 dunbtps MeMOpannble «Bragunop MOAC-OC-2», 0,45 MKM,
no TV 6-55-221-1-29-89 uau ppyroro THna, paBHOLEHHLIE, 10 XapaKTepH-
CTUKaM MIIM QUIbTPbl GyMaxkHbie 06e330eHHbIe "cruHss Jedra" no TY 6-09-
1678-86.

4.2.19 ®unbTpsl GymaxcHbie obe330eHHbie "Oenast Jedra” no TY 6-09-
1678-86.

JlonmyckaeTcst HCIONB30BaHUE PEaKTHBOB, W3rOTOBJEHHBIX IO APYTroit
HOPMAaTHBHO-TEXHUUYECKO! JIOKyMEHTAlY, B TOM YKCJIE HMITIOPTHEIX, C KBa-
nndukanuelt He HUXKe yKaszaHHo# B 4.2.

5 MeTop u3mepeHuii

Beinonyerue u3mMepeHUil OCHOBaHO Ha COCOOHOCTH MOHOB KaJIbIIHS
00pa30BbIBaTh C TPHIIOHOM b MajiofuccoLMUpOBaHHOE, YCTOWYHBOE B IE-
JI04HOH cpesie coeanHenne. KoHeuHas TOuKa TUTPOBAHUS ONpEReNseTcs 1o
U3MEHEHHIO OKpacKu HHAMKaropa (Mypexcuia) M3 pPO30BOH B KpacHO-
¢duoneroByto. Jlas yBeauueHHUss YETKOCTH MEepexofa OKPACKH MpPeAnovTH-
TEJIbHEE HCIONB30BaTh CMEIIAHHbIH HHAMKATOP (MypekcH] + HadToNOBbIH
3enénbiit b). ITpu 3TOM B KOHEYHO! TOYKE TUTPOBAHHUS OKpacka H3MEHSETCS
OT IpsA3HO-3¢IEHON A0 CUHEH.

Marnuii B yclnoBusix aHanu3a ocaxJaercst B BUAE FMAPOKCUAA U HE Me-
LIAeT ONPENENEHHIO.

6 TpeboBaHus 6e301aCHOCTH, OXPAaHBI OKPYXaloLIeli cpeabl

6.1 Ilpy BBINOAHEHHH U3MEPEHMH MAcCOBOW KOHLIEHTpaUMH KainblUus B
npobax MPUPOAHBIX H OUMLIEHHBIX CTOYHBIX BOJ COONMIOAAIOT TpeboBaHMS
6€3011acHOCTH, YCTAHOBJIEHHbIE B HALMOHANBHBIX CTaHJApTaX U COOTBETCT-
BYIOIMX HOPMATHUBHBIX JOKYMEHTaX.

6.2 Ilo crerneHn BO3NEHCTBUS HA OPraHU3M BpeIHble BELIECTBA, WC-
nomb3yeMble Mpd BLIMOJHEHHH H3MEpPeHHi, OTHOCATCS ko 2, 3 kiaccam
onacHocty o 'OCT 12.1.007.

6.3 ConepxaHue HCIOJIb3yeMbIX BpEAHBIX BELIECTB B BO3Ayxe paboueli
30HbI HE HOJDKHO npeBbiliaTh  ycTaHoBieHHbix [IJJK B cooTBeTcTBHM ¢
['OCT 12.1.005.



PJ1 52.24.403-2007

6.4 JlononHHTeNbHBIX TpeGOBaHHit MO 3KOJIOrHUECKOM 6e30MacHOCTH He
npebsBISeTCs.

7 TpeGoBanus K KBaJndUKAMUH ONEPATOPOB

K Bbimonnenuto u3MepeHuii U 06paboTke HX Pe3yNbTaTOB JOMYCKAIOT-
sl LA co cpeJHUM npodeccHOHaNbHBIM obpazoBanueM uid Ge3 npodec-
CHOHAJbHOTO 00pa3oBaHMs, HO UMEIOIIHE CTaX paboThl B JIaGOPAaTOPUH He
MeHee rojia 1 OCBOUBLIHE METOHKY.

8 Yc10BuS BHINOTHEHHSI H3MepeHHit

ITpu BeINOJHEHUU U3MepeHui B JjabopaTopuH A0JDKHBI ObITE cobmoe-
HBI CJISYIOUIHE YCIOBHS:

- TeMIlepaTypa OKpyaioiero Bosayxa (22+5) °C ;

- atMocgepHoe asienue or 84,0 no 106,7 xIla (ot 630 no 800 MM pr.
CT.);

- BJIaXHOCTh Bo3ayxa He Oonee 80 % npu 25 °C;

- HanpspkeHue B cetH (220+10) B;

- 4YaCTOTa IIEPEMEHHOr0 TOKa B ceTd nutaHug (50+1) I'u.

9 Or0op u XpaHeHHe Npod

Ot6op mpo6 Ui BHINONHEHHS M3MEPEHHH MacCcOBOH KOHUEHTpauWH
Kasipuus npousBogutcs B coorBerctBuu ¢ ['OCT 17.1.5.05 u TOCT P
51592. Ob6opynoBanue ans or6opa npod momkHo cootBercTBOBaTh ['OCT
17.1.5.04 u TOCT P 51592. MyrHble npo6bnl GHIBTPYIOT uepe3 MeMOpaH-
Hbii GuapTp 0,45 MxM uIH GyMakHbIH GUIBTP «cuHAS neHTa». [lepByro
nopuuio GpuiabTpara ciegyer otdbpocuTs. [IpoOb! XpaHAT B CTEKJISAHHON MU
HONUATUIIEHOBOH nocy e He 6onee 6 Mec.

10 IToaroToBKa K BHIMOJHEHHUIO H3MepeHu
10.1 IIpuroroBnenue pacTBOPOB H PEAKTHBOB

10.1.1 PacrBop tpunona b ¢ MonspHoii koHuentpauunei 0,02 MOJTB/ M’
KOJIMYeCTBa BEllECTBA IKBHBaNeHTa (aanee - KBD)

Pacteopstor 3,72 r tpusioHa b B 1 am’ JUCTHJIMPOBaHHON Bozbl. Tou-
HYI0O KOHIEHTPALMI0 pacTBOpa YCTAaHABIMBAIOT [0 PAcTBOPY XJOpHAa
nuHka B cootseTcTBUU ¢ 10.2 He pexe 1 pasza B Mecal.

PacTBOp XpaHsT B MJIOTHO 3aKpbITOH Nocyne.
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10.1.2 PacrBop xJiopuJa ILMHKa C MOJAPHOH koHueHTpauuei 0,02
Mous/am® KBD

OrsewnBaoT 0kojo 0,35 I MEeTANTHYECKOTO LMHKA, CMAaYHBAKOT €ro
HEeOONLIIMM KONUYECTBOM KOHLEHTPUPOBAHHOW COJSIHOM KMCJIOTBl U Ceif-
4ac e MPOMBIBAIOT AUCTHIUTHPOBaHHOH BOJOH. LIHHK CYIAT B CYIIHIIBHOM
wkady npu temneparype 105 °C B TeyeHue 1 4, 3aTeM OxnaxkaaloT M
B3BELIMBAIOT Ha J1a0OpPAaTOPHBIX BECax C TOYHOCTHIO O HYETBEPTOTrO 3HaKA
10ClIe 3ansATOH.

Hapecky nuHKa KOJHYECTBEHHO MEPEHOCAT B MEPHYIO KONOy BMECTH-
MocTbIo 500 cM°, B KOTOpYIO MpeABapHTenbHO BHOCAT 10 - 15 cm® Guau-
CTUIINHPOBaHHOK BoAbl M 1,5 oM’ KOHLIEHTPHPOBAaHHOH COJIIHOM KHCIIO-
Tol. Lunk pacreopsitor. [Tocne pacrBopeHHsi 00beM pacTBopa JOBOAST 1O
METKH Ha KoJIOe TUCTHILIHPOBAHHOM BOOI U NEpeMeIMBaloT.

PaccuuThiBaloT MOJIAPHYIO KOHLIEHTpauMioo xjopuaa wuHka Czp,
mons/am° KBD, B oiyueHHOM pacTBope 10 hopMyJie

C.ori_, )
32,69V

rAe (- HaBecKa MeTaJIMYeCKOro IIUHKa, T;

32,69 - MonsipHas Macca SKBUBaJeHTa UuHKa (1/2 Zn2+), r/MOJb;

V - BMECTUMOCTH MEpPHOH KOJIObI, }1M3.

Ipu pacuere 3HayeHue Cz, OKpYrJIAIOT TakuM 06pa3oM, YTOOBI OHO CO-
nepxano 4 3Havamux uudpsl.

10.1.3 AMMoHuitHO-aMMHaYHbl# GydepHblil pacTBOp

B MepHoii konGe BMecTHMOCTBIO 500 cM’ pacTBopsioT B 100 cM muc-
TUJLTMPOBAHHON BoZbl 7,0 T XJIOPHAA aMMOHHS H JOGABISIOT 75 CM® KOH-
LEeHTPHPOBAHHOro pacTBopa aMMuaka. OObEM pacTBopa JOBOAAT IO METKH
Ha Kofabe AUCTHIAMPOBAHHONH BOROH W TIIATENBHO mMepemeluBaroT. bydep-
HbIH PacTBOP XpaHAT B MOJHUITHUIEHOBOH nocyne He Gosee 2 mec.

10.1.4 Wnaukarop 3puoxpoM yepHbiii T

B ctynke ¢ 50 r xnopuaa HaTpys TIATENbHO pacTupaioT 0,5 r spHoXpo-
ma vepHoro T . XpaHSAT B CKASHKE U3 TEMHOIO cTekna He fosiee 6 mec.

10.1.5 Unaukarop mypexcu

B crynke co 100 r xnopuna HaTpust TIHATENbHO pacTupaioT 0,2 T MypeK-
cujia. XpaHsT B CKIsSHKE U3 TEMHOI'O CTekJia He foJiee 6 Mec.

8
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10.1.6 Cmeurannbiii HHAMKATOP

B ctynke co 100 r xnopuaa Hatpus TwaTenbHo. pactuparoT 0,2 r My-
pexcuna u 0,4 r HadToNOBOrO 3eicHOro b XpaHsr B CKNsHKE U3 TEMHOTO
cTeksa He 6onee 6 mec.

10.1.7 PactBop Hadronosoro 3eneHoro b, 0,8 %-Hblit

B 50 cM? AMCTHILTMPOBAHHON BOIbI pactopstoT 0,4 r HadhTOIOBOTO 3€-
sedoro b. PacTBop XpaHAT B TeMHO# CKIISHKE B TeUCHHE 3 Mec.

10.1.8 PactBop HadTon0BOrO 3eneHoro b, 0,08 %o-uriit

K 5 e’ 0,8 %-Horo pactBopa HadTon0BOro 3eneHoro b nobasmsior 45
cM® IMCTHIIHPOBAHHOM BOIBI M IEpEMeIIHBAIOT. PacTBOp XpaHSAT He Goree
3 nueit.

10.1.9 PactBop ruapokcusa Hatpus, 20 Yo-HelH

PacteopsttoT 20 r ruapokcuza Hatpust B 80 oM’ JUCTUJUIIPOBaHHOH BO-
ZBL.

10.1.10 PactBop ruapokcuaa Hatpus, 8 %-Hmu

PactBopsior 40 r ruapokcua Hatpus B 460 o™’ JUCTHJUTIPOBaHHOMH BO-
JTBL.

10.1.11 PactBop ruapokcusa Harpus, 0,4 %-HLIH

PactBopsttor 2 r ruapoxcuja Hatpus B 500 M’ JUCTUIJUIMPOBAHHOW BO-
Il

PacTBOpBI rHApPOKCHAA HATPHS YCTOHYMBLL IPH XPaHEHUH B IUIOTHO 3a-
KPbITOH TOJHU3THJICHOBOH mocyne.

10.1.12 PaCTBOp cynbhuna HaTpUs

B 50 cM’ AMCTUIIMPOBAHHOMN BO/JbI PACTBOPSIOT 2 I Cynb(uAa HATPpUS.
XPpaHAT B MJIOTHO 3aKPbITOH MOJMITUNEHOBOH NOCYAE B XOJONMIBHUKE HE
Oousiee Henenu.

10.1.13 PacTBOp AusTHAAMTHOKapOaMaTa HaTpUS

B 50 cM® JUCTUIUTHPOBAHHOM BOABI PacTBOPSIOT 5 I' JUITUIAUTHOKAp-
6amaTa HaTpus. XpaHsaT He Oonee 2 Hefenb B XOJIOJUIIbHUKE.

10.1.14 PaCTBOp FMApOXJIOpHJa T’MIPOKCHIIaMUHA

B 100 cM® JUCTHJUIMPOBAHHOM BOJbI PACTBOPSIOT S I' FUIPOXJOpUAa
rUApPOKCHIaMUHA. XPaHSAT B IUIOTHO 3aKpBITOI TEMHOH CKISIHKE B XOJO-
JUJIbHAKE B TEUEHUE Mecsna.

10.1.15 PacrtBop consHo# kucnorsl, 1:3

Cmewneaior 200 CM® KOHILEHTPHPOBAHHOM CONSHOM KHCIOTH ¢ 600 cM’
JHUCTUIUIMPOBAHHON BOJIBI.
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10.1.16 AKTHBHBI yronb

IloaroToBKa aKTHBHOTO YIIsl IPUBEAEHA B IIPUIOKEHHU A.

10.1.17 CycneH3us ruApOKCH/1a ANOMUHHS

IpurotoBienne CycrneH3uu TMAPOKCHUAA alIOMUHHS NPUBEJEHO B HpHU-
sioxeHuu b.

10.2 YcranoBJjeHHe TO4HOH MOJSAPHOH KOHUCHTPALMH pPAcTBOPa
Tpniona b

B koHuueckyio konby BMecTAMOCTBIO 250 cM> C TIOMOILBIO HHUTETKH C
oJiHO# oTMeTKo# BHOCAT 10,0 oM’ pacTtBopa xjopuaa uunka (10.1.2), no6as-
A0T 90 M’ TUCTHINPOBAHHON BOIBI, 5 CM® AMMOHHIHO-aMMHAYHOTO 6y-
(epHoro pacrsopa u 70-100 Mr urzuxaropa spuoxpoma yepHoro T. Coaep-
JXHUMOE KOJOBI TIIATENbHO NMEepeMEINMBAIOT U TUTPYIOT W3 OIOPETKH BMECTH-
MOCTBIO 25 eM’ pacTBOpoM Tpuinona b 1o nepexona okpacku u3 guoneroso-
KpacHo#t B rosiy6yio (CHHIOI).

MonspHyio KoHeHTpauuio pacteopa Tpuiora b Crp, mons/mm°> KBD,
PacCUHTHIBAIOT IO GopMmyIie

Crp = cz,,.gu )

>
g

rae Cz, — MomsipHas KOHLEHTpallus pacTBOpa XJIOPHJA LMHKA, Mons/am>
KB3;

Vz, - 06beM pacTBOpa XIOpPUAA LMHKa, oM’

V1, —~ 00bem pacTBopa Tpuiiona b, noweaiunii Ha TATpOBaHuE, oM.

11 BoinosHeHue H3MepeHui

11.1 Beiop yc/tioBuii THUTPOBaHHS

O6BEM aNHKBOTBI NPOOLI BOXBI JUIst BBINOJIHEHUS U3MEPEHH MacCOBOM
KOHUEHTpALMH Kajbllist BBIOGHPAIOT HCXOAS M3 U3BECTHOH BeJIHYMHBI KECT~
KOCTH BOJIbI HJIH 110 Pe3yJIbTaTaM OLEHOYHOI'O TUTPOBAHHUSL.

Jlns ouenousoro TuTpoBanns oréuparot 10 eM’ Bogel, gobasisior 0,2
cM’ 8 %-Horo pactBopa ruApokcHIa HaTpus, 20-30 MI HHIMKATOPA MypeK-
CHJIA ¥ TUTPYIOT PacTBOPOM TPHJIOHA B o nepexona okpacku U3 po3oBoil B
KpacHo-¢roaeToBy0. 10 BeNH4IHHE U3PpacXOA0BAHHOIO HA THTPOBaHUe 00B-
&Ma pacTBopa TpiJioHa b BHIOHPAIOT U3 TaONHLBI 2 COOTBETCTBYIOIMH 00b~
€M aIMKBOTbI MPOOBI BOABI 715 BBINOJHEHUS U3MEPEHHH MacCOBON KOHLEH~
TPaLMK KalbLHUA.
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Tabauna 2 - O0béM npoObl BOABL, pPEKOMEHAYEMBIH Al BHIMOIHEHHS
H3MEPEHU I MacCOBOM KOHUEHTPALMK KaJlbL{Us

Bennunna sxectkocTy Boabl, | Menee 5| Or 51010 | Or 10 1o 20 | Bonee
mmons/mm° KBD BKJIIOY. BKJIIOU. 20
O6veMm pactBopa TpuiioHa b, | Menee2 | Or2 o4 Or4 108 |Bonee8
H3pacXoJOBaHHBIHN MpH olLie- BKJTIOY. BKJTIOY.

HOYHOM THTPOBAHHH, CM"

Pexomennyemblit 06peM 100 50 25 10
ANMKBOTH NPOBHI BOABL, CM

B 3aBHCHMMOCTH OT KOHIEHTpalMK KanbLUs THTPOBAHHE CJIENYET NPOBO-
JUTb U3 OIOpEeTKH MOAXOoAsIel BMECTHMOCTH. Ecim no pesynpTaTam oue-
HOYHOro TUTpOBaHus 00beM TpuioHa b menee 0,4 cM® WK BeNMYMHA HKe-
crkoctn Menee 1 mmons/mm® KB, UCTIONB3YIOT 6I0PETKY BMECTHMOCTBIO 5
cM’; mpu 06'I>CMC Tpuona menee 0,8 cM® WM BETMUHHE XECTKOCTH OT 1 no
2 Mmone/am’ KBD - 6roperky BMeCTHMOCTHIO 10 o’ npu Gonee BBICOKOI
KOHLEHTPAUMH KaNbLM HIIM BEIUMYHHBI XKECTKOCTH — 6xopeTKy BMECTUMO-
cThio 25 e’ Ipu otcyrcrBuy GropeTkH BMCCTI/IMOCTI;[O 10 cM’> MOXHO HC-
110J1b30BaTh 6}opeTKy BMECTUMOCTBIO 25 CM’; uonycxaercx 3aMeHa OI0peTKH
BMECTHMOCTBIO 5 CM’ GropeTkoit BMCCTHMOCTBlO 10 cM®, onnako 3ameﬂa
MHKPOOIOPETKH BMECTUMOCTBIO 5 oM’ 610peTKOif BMECTHMOCTBIO 25 eM’ He-
JOIMyCTHMA.

11.2 TutpoBanue

11.2.1 B koHuueckyto Kondy BMECTHMOCTbIO 250 CM> OTMEPHBAIOT IH-~
neTKok TpeﬁyeMLm 06beM aMKBOTHI MPOGHI, JIOBOJUAT, - €C/IH Heo0XoauMo,
a0 100 e’ IMCTHIAPOBAHHOM BOAOH, 106aBAsOT 2 M’ 8 %-HOro pacTBo-
pa ruapokcuaa Harpus, 0,2-0,3 r ungukaropa mypekcuaa (cm. 10.1.5) nmu
cMeianHoro unaakaropa (cM. 10.1.6) u TuTpyroT pacTBopom TpusioHa b 1o
Tnepexo/ia OKpPacKu U3 po3oBoH B KpacHO-(GUONETOBYIO MPH HCMONB30BAHHU
Mypekcuaa HJIH U3 IPS3HO-3€NEHOM B CHHIOIO IIPH TUTPOBAHMU CO CME-
IIAHHBIM HHAMKATOpOM. [IOBTOPSIOT THTpOBaHHE M, €CIIH PACXOXACHHE
o0bemoB TpunoHa b Mexay napainiensHeIMH THTPOBAaHUSIMH HE MPEBbIILACT
NpUBEJeHHBIX B Tabnuue 3, 3a pe3yiabrar MPHHUMAIOT CPEfHEE 3HAUEHHE
o6béma Tpusiona b. B npoTtiBHOM ciyuae noBTOPSIOT THTPOBaBKE A0 NOJY-
YEHHs AOMYCTHMOTO PacXOXJCHUS pe3ynbTaToB.
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[1.2.2 Ecan B nepuoj| XpaHeHMs B INpoOe BhlMal OcaloKk kapOoHaTa
KaTbL{Hsl, HEMOCPEACTBEHHO IEPEe/l BHINOJHEHHEM M3MEPEHUH MPO3pauHyto
YacTb MpOOBI AEKAHTHPYIOT (WU CIHBAIOT IIOCPEACTBOM CU(OHA) B YHCTYFO
CyXy1o k0J10y. OcTaBIIMHCS B CKIISIHKE OCafloK pacTBopsitoT, 1o0asus 0,5 - 1
CM~ KOHLEHTPHPOBAaHHOH CONAHOH KHCJIOTbI. 3aTeM IPO3payHylo 4acTh
npoGbl U KHUAKOCTH C PACTBOPEHHBIM OCALKOM COCAMHSAIOT BMECTE U HEll-
TpanusytoT 20 %-HeIM PacTBOPOM I'HAPOKCHJA HATpUs, 10DaBIIAg ero o Ka-
msM 1 koHTponupys pH no ungukaroproit 6ymare. [lanee orOuparoT anu-
KBOTY MOJYYEHHOTO pacTBOpa U NPOBOAST THTPOBAHME.

Ta6bnuua 3 - JlonycTUMble PacXOXACHHS MEXAy MapalielbHBIMH
THTPOBAHHSAMH B 3aBHCHMOCTH OT 06beMa pacTBopa TpuioHa b

O6Bem pacTBopa TprioHa b, m3pac- | Jlo3 | CB.3 mo 8 | Cs. 8 nol2 | Ce.12
XOJOBAHHOTO Ha THTPOBAHHE, CM BKJTIOY. |  BKJIFOY. BKJTIOH,
JlonycTuMoe pacxoxIeHue 0,05 0,10 0,15 0,20
obBemoB TpuioHa b, om’ )

11.2.3 Jing mosyyeHus AOCTATOYHO YETKOrO Mepexofa OKPacKu MpH
THTPOBAHUH CO CMEIUAHHBIM HHIUKATOPOM BaXKHO COOTHOLICHHE MYPEKCHAA
1 HaTONOBOrO 3€NeHOr0 B cMecH. J{JIsl pasHbIX MapTHHi HHIMKATOPOB 3TO
COOTHOWIEHHE MOXeT ObiTh pasHpiM. Ec/M NpH MCHONB30BAaHHM CYXOro
CMELIAHHOrO HH/JMKATOPa He YAaeTCs MONYYHTh YSTKUH HepeXoa OKPacku B
KOHEYHO} TOYKe TUTPOBaHMS, CIeAyET HCNOIb30BATh HA(TONOBbIH 3eIeHbIH
B BHAe 0,08 %-Horo pactBopa (cM. 10.1.8). TuTpoBaHHe npoOBOAAT ClenyiO-
UM 06p330M OT6upatoT aNUKBOTY BOABI B KOHUMYECKYIO KONOY, 100aBNSIOT
2 cm’ 8 %-HOro pacTBOpa rHApokcuaa Hatpusi, 0,2 — 0,3 r HHIMKATOPa My-
pexcupa (cm. 10.1.5), nepeMelunBaOT U IPHIIHBAIOT PaCTBOP HA(PTOIOBOro
senenoro b g0 Tex mop, noka pacTsop, NPHOOPETET IPA3HO-3ENEHYI0 OKpa-
cky (Bcero uner mpumepso 0,9-1,2 cm’ pacreopa). ITocne sToro TUTPYIOT
npoby B cootBercTBUM ¢ 11.2.1.

11.3 Yerpanenue Memiarouux BJansiHni

11.3.1 Beinonnenuto usmepenuii MaCCOBOI/I KOHUECHTpALU{ KadbLusA
MCILIZIOT HOHBI XKenesa ( 6onbe 10 MI‘/,IIM? xobanbTa, HUKENS (6om>uxe
0,1 Mr/aM’), amoMuHus (6onbure 10 Mr/mm°), Memn (30,05 Mr/am’), BbI3bi-
Bas HEYETKOE M3MEHEHHE OKPACKH B TOYKE DKBUBAJIEHTHOCTH, JIHOO MOJHO-
CTBIO UCKITIO4as BO3MOKHOCTb MHANKAUUH KOHEYHON TOUKH THTPOBAHMUSL.
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Jipyrue katvoHbl, HanpuMmep, cBuHel, kaamui, mapradey (II), wuHK,
CTpOHIMH, OGapuil NpY BBICOKUX KOHUEHTpAuMsaX (kKak mpaBWJIO He BCTpe-
YaKOUMXCS B MPUPOAHBIX BOJAX) MOTYT YaCTHUHO THTPOBATbCS BMECTE C
KasbliieM M MarddeM M MOBBIIATh pacxo] TpuioHa b. Jljis ycTpaHeHus uiuu
YMEHBIICHUS] MeMIaloILero BHHﬂHl/lﬂ KaTHOHOB METaJIOB Kk mpobe mepen
THTPOBaHHEM npn6aBnmoT 0,5 cM’ pacTBopa cymb(UIa KM JMITHIIUTHO-
kapbamara Hatpus u 0,5 cM® pacTBOpa TMAPOXJIOpUAA THAPOKCHIIAMUHA.

11.3.2 Pe3ynbTarbl THTPOBAHHUS MOTYT OBITH HCKaXEHBI B ancyTCTBHu
3HaYMTENbHBIX KonuwdectB aHuonos (HCO;™, CO;, POy, SlO; . Has
YMEHbIIEHHs UX BIUSHUs Mpoby ciiefyeT THUTPOBaTh cpasy Iocie 1o6as-
JIEHUsI TUAPOKCUIA HATPHS U HHJMKATOpA.

11.3. 3 Memwatouiee BIUSHUE B3BEILEHHBIX BELIECTB  YyCTpaHseETCs
QUIABTPOBAHUEM NTPOOHIL.

11.3.4 Ecmu npoba BOABI 3aMETHO OKpalleHa 3a CYET NMPUCYTCTBUSA
BELICCTB NMPHPOJHOrO HJIH AaHTPOIIOTEHHOTO MPOUCXOKACHHUS, 3aTPyAHSETCS
¢dukcanys KOHeYHOW TOYKM TUTpOBa-HHUA. B 3TOM ciydyae mpoby mepex
BBIHOHHCHHCM HU3MEpEHUI clefyeT HpOIMYCTUTh CO CKOpOCThIO 3 - 5
CM’/MHH Hepez XpoMaTorpaduueckyio KOJNOHKY, 3arlONHEHHYI0 aKTHBHBIM
yriem (seicota cnost 15-20 cm). Tlepssie 25-30 cm’ npoOsl, MpolueAeH
4yepe3 KOJOHKY, 0TOpachIBakOT.

Kax npaBuno, okpauieHHble COSOUHEHHS aHTPOMOTEHHOTO MPOHCXOXK-
JIeHUsl cOpOMpPYIOTCS aKTHBHBIM yIJIeM TPAaKTHYECKHU MOJHOCTBIO, B TO
BpeMs KakK MPUPOIHOro (ryMycOBbl€ BEILECTBA) - JIUIIB YacTH4HO. TIpH He-
YCTpaHSiEMOH aKTUBHBIM YIJleM LBETHOCTH INpoObl, 0OYCIOBIAEHHOM rymy-
COBBIMU BELUECTBAMH, OIMpE/ICICHNE KOHEYHOM TOYKH THTPOBAHHMS 3HAUH-
TEeJIBHO O00JerdaeTcsi MCMOJb30BAHUEM JUISL CPaBHEHUs CJIErkKa NepeTHTpPO-
BaHHOI poObI 3TOH k€ BOALI (MPOOLI-CBUAETENS).

11.3.5 Ecnu BbicOKasi LBETHOCTb HE MO3BOJIAET YCTAHOBUTH KOHEUHYIO
TOYKY THTPOBaHUS, ISl YCTPAHEHUS LBETHOCTH MOXHO HCIOJIb30BaTh CyC-
I'ICH3I/IK) TUAPOKCHAA alntoMHHUs. JIns 3TOro B crakan BMeCTPIMOCTBIO 400 -
600 cM’ ¢ IOMOLIBIO MHNETKH BMeCTHMOCTRIO 100 o’ noMelaor 200 cm’
npoBbl, NPUIUBAIOT K Hell rpayMpOBaHHON MPOGHPKOH 6 CM’ CyCeH3uH
I'MAPOKCHA alIOMHHHUS, EPEMELIMBAIOT O obeclBeUHBaHMs MPOOBI H AAIOT
orcToAThCS. DuipTpytoT npoby uepe3 GymaxHbiif QuapTp "Genas neHTa",
HpOMbITbII/I JUCTUATMPOBAHHON BOJOH B MEpHYIO KOJOY BMECTHMOCTbLIO
250 cM”.
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Ocanox B crakaHe ¥ GUILTP MPOMBIBAIOT 2-3 pa3a HEOOJBIIMME NOPUUAMU
JUMCTHJITMPOBAHHON BOABI, COOHpas NPOMbIBHBIE BOAbI B Ty e konby. [To-
Cclle 3TOro JIOBOJAT PacTBOP B KONOE O METKH, MEPEMELIUBAIOT, OTOMPAIOT
U3 KONObI HEOOXOAMMYO ANHKBOTY M TUTPYIOT €€ B COOTBETCTBHM ¢ 11.2.

11.3.6 IIpx JOCTATOYHO BBICOKOH KOHUEHTPAIMH KaJblUA YCTPaHUThH
MeILaKIIKe BIUSIHIS MOXKHO pa3baBieHueM npoObl JMCTHIIMPOBAHHOH BO-
Zo#.

12 Berunciaenue 1 opopmienune pe3yapTaToB H3MepeHH
12.1 Maccosyio X, Mr/aM° , ¥ MOJIPHYIO X, MMons/am’ KB3, koHUEeH-
TpaLHIO KajblLus B aHAIM3UPYeMOii mpobe BoJbl HAXOIAT Mo GopMyiam

20,04-Cppypy -Vinpp 1000 Conp Vi 1000
X= L Wi X, =~ — ®3)

rae 20,04 - macca Mons KBD kanbius (1/2Ca), r/mons;
Cup - MOJIApHAs KOHUEHTpAlUs pacTBOpa TpuioHa b, mons/mm’  KBD;
Vip - 00bEM pacTBOpa TpUJIOHa b, NOIUEAIIEro Ha THTPOBAHUE npoOBsI,
oM’
V - 06seM npoBbl BOJBI, B3STHIA [T THTPOBAHHSA, CM".

Ecnu ycrpaneHHe UBETHOCTH HPOGHI OCYIIECTBISNIOCH C MOMOLIBIO CyC-
MeH3UK rujpokcua amoMuaus (cM.11.3.5), monydeHHsIH pe3yibTaT yMHO-
x)aror Ha 1,25.

12.2 PesynbTaT U3MEPEHHMS B AOKYMEHTax, NpeNyCMaTpUBAIOLIUX €r0
HCIO0JIb30BaH e, PEACTABISAIOT B BHAC:

X+ A, Mr/am° (P =0,95), @)
rae X - cpendee apudMeTHveckoe 3HaueHHe ABYX Pe3YJbTATOB, PasHOCTh
MEXJIy KOTOPbIMH He NpEeBbIaeT npejesia noBropseMoctH r (2,77 ¢;). 3Ha-
4eHHs O, NpHBeeHbI B Tabauue 1;

+A - rpaHuIbl XapaKTEPUCTUKK NMOrpeIUHOCTH pe3yJIbTaTOB U3MEPEHUHI
JUTst IAaHHOM MaccoBOlM KOHLEHTpaLMu Kanbuus (tabnuua 1).

Uucnennsle 3HaYeHNs pe3ynbTaTa W3MEpeHHH NOKHBI OKaHUMBATbCA
undpoi Toro xe paspsAa, UTO U 3HAYEHUS XAPAKTEPHUCTHKH MOTrPEIIHOCTH;
nocneH|e He IOJDKHBI CoAepxaTh 6onee ABYX 3Hayallux uugp.
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12.3 JlonmycTHMO NpeACTaBNATL Pe3yNbTaT B BUJE
X +A, (P=0,95) npu ycnoBuu A< A, )
rae +A, - rpaHUIbl XapaKTEPUCTHK MOTPELIHOCTH pe3ynbTaTOB U3MEPEHHUIA,
YCTaHOBJICHHbIE IPH PEATH3ALMUA METOIUKHU B TaGOPAaTOPHUH U
obecrieunBaeMble KOHTPOJEM CTabUJIBHOCTH pe3yJIbTaToB U3Mepe-
HHH.

MpumeyaHwue - J[OMycTHMO XapaKTEPHCTHUKY NMOTPEIHOCTH pe3ysIbTaToOB H3Me-
PEHMI NIPU BHEAPEHUH METOAUKM B J1JaOOpAaTOPUM yCTaHABIMBATh Ha OCHOBE BRIpAXKE-
HuA A= 0,84'A ¢ nocnexylomyiM YTOUHEHHEM 110 Mepe HaKkoruieHUs nHdopMaLuy B
MpoLecce KOHTPOUI CTabUIIBHOCTH PE3YJIbTaTOB U3MEPEHHUH.

12.4 Pe3ynbTatThl U3MepeHuit 0QOPMIISIOT TPOTOKOJIOM HITH 3aIIHChHIO B
*xypHasie 1o Gopmam, NpuBeJeHHBIM B PyKOBOACTBE 1O KayecTBy Jabopato-
puH.

13 KonTpouns kadecTBa pe3yJibTaTOB H3MepPeHMii PH peaNH3auuy
MEeTOJHKH B J1a0opaTopuu

13.1 O6uue noa0KeHUA

13.1.1 KoHTpone kayecTBa pe3ynbTaTOB U3MEPEHUI PH peatu3aliuu
METOAMKH B 1abOpaTopHH NpefycMaTpUBAET:

- OMepaTHBHbBIH KOHTPOJIb UCMOJHHTENEM POLEAYPSI BEIIOTHEHHS H3-
MepeHuii (Ha OCHOBE OIIEHKH MOBTOPSEMOCTH, TIOTPEILIHOCTY P pean3a-
LMY OTAENBHO B3ATON KOHTPOJILHON APOUEAYpSHI);

- KOHTPOJIb CTaOMJIbHOCTH PE3YJLTATOB H3MEPERMUIi (Ha OCHOBE KOHTPO-
1151 CTaOMJIBHOCTH CPEAHEKBAAPATHUECKOTO OTKJIOHEHHS ITOBTOPSEMOCTH,
CpeaHEeKBaAPaTHYECKOrO OTKJIOHEHUS BHYTPUIAb0paTOpHO MpeLd3HOHHO-
CTH, IOrPELIHOCTH).

13.1.2 IlepuoauuHocTh ONEPATHBHOI'O KOHTPOJIS U POLEAYPbI KOHTPO-
J151 CTAOUJIBHOCTH PE3Y/bTATOB BBIMOIHEHUS U3MEPEHUH pernaMeHTHPYIOT B
PykoBoacTBe 1o KayecTBy 1abopaTopuy.

13.2 Anropur™m onepaTHBHOr0 KOHTPOJISI HOBTOPSIEMOCTH

13.2.1 KoHTpoJb NOBTOPSEMOCTH OCYUIECTBISIOT IJI KaXKAOro U3 pe-
3yJIbTATOB U3MEPEHHH, NOTYyHEHHBIX B COOTBETCTBUH C METORUKOM. J{ns sT0-
ro orobpaHHyto npoby BOAbI AENAT HA JIBE YACTH, U BBIMOIHSIOT U3MEPEHHS

B COOTBETCTBHM ¢ paszaeiiom 11.
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13.2.2 Pe3ynibTaT KOHTPOILHON NPOLELYPHI T, MI/AM, PacCYMTHIBAIOT
o hopmyne
ne= | Xi-Xe|, (6)
rae X;, X, — pe3yabTaThl U3MEPEHHH MacCOBOM KOHHEHTPALUMM KalbLUs B
npobe, Mr/am’.

13.2.3 Ipenen MOBTOPAEMOCTH I, Mr/am’, PacCUYMTHIBAIOT 10 HopMmyITe
1, =277 o, ©)
IJIe O, — MoKa3aTelb TOBTOPSEMOCTH, Mr/aM° (TaGuua 1).

13.2.4 Pe3ynbTaT KOHTPONBHOH NMpOLENYPhl JODKEH yIOBIETBOPATh YC-
JIOBHIO

I <ry. )

13.2.5 Ilpn HecobmoneHun ycnoBus (8) BHIMOJNHSIOT €lle JBa U3Mepe-
HMSL ¥ CPaBHMBAIOT Pa3HUIly MEXIy MaKCHMAJIbHbIM U MHHUMAJIBHEIM pe-
3y/bTaTaMHM ¢ HOPMATHBOM KOHTPOIS paBHEIM 3,6:,. B ciyuae nosropHoro
NpEBBILLIEHHS Tpefena MOBTOPAEMOCTH, MOCTYHAlOT B COOTBETCTBHH C pa3-
nenoM 5 TOCT P UICO 5725-6.

13.3 AJropuT™M ONEPaTHBHOIO KOHTPOJA NPOLHEAYPH! BHINOJIHEHUS
H3MepeHHii ¢ HCHOIL30BAHHEM MeTo/Aa 100aBOK COBMECTHO ¢ METOAOM
pazbaBjeHus npo0

13.3.1 OnepaTuBHBIA KOHTPONL MPOIEAYPHI BBIIONHEHHS H3MEpEHUi C
UCIIOJIb30BaHUEM METOJA 106aBOK COBMECTHO C METOIOM pa3baBlieHHs Mpo-
Obl TPOBOJIAT, €CIH MaccOBas KOHLEHTpALMs Kabnus B pabouelt npobe co-
cransier 10 mr/am’ i Gonee. B IIPOTHBHOM C/ly4a€e OIEpaTHBHBIM KOHTPOIb
NpOBOJAT C UCIOJIb30BAHHEM MeToa 100aBok cornacHo 13.4. Jlng BBeqeHUs
po6asok ucnone3yloT 'CO unu arrecToBaHHbIH pPacTBOp KaibLus (MPUIO-
xeHue B).

13.3.2 OnepaTuBHBIf KOHTPOJb UCIIOJHUTENEM MpPOLENYPHI BHITOJHE-
HUSL U3MEPEHUH MPOBOISAT MyTEM CPaBHEHUS Pe3yJibTaTOB OTHAEIBLHO B3sTOR
KOHTpOJIbHOH npouenypst K ¢ HopmatuBom xoHTposs K.

13.3.3 Pesynbtat kKoHTpONbHOM npouenypsl K, MI/IM’, PACCHHTHIBAIOT
no ¢opmyne

Ke=%"+-n-x'-%-c, ©
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rje X7- pesyJsTaT KOHTPOJIBHOIO M3MEPEHMS MACCOBOM KOHLEHTpaLuu
KanbLust B npobe, pa3baBieHHOH B 1) pas, C H3BECTHOI N00aBKOMH,
Mr/am>;
X' - pe3ylbTaT KOHTPOJBHOIO H3MEPEHHS MAcCOBOM KOHIIEHTpALHH
Kanbius B npobe,
pasGaBIIcHHOM B 1) pas, Mr/aM>;

X- pesynbTaT M3MepeHHs MacCOBOM KOHLEHTPALHH KalbLUus B paboueli
npobe, MI/ M,
C - KOHIEHTpauus 106aBKH, MI/IM .

13.3.4 Hopmarus kouTposs K, MI/ZIM’, PACCUHTBIBAIOT 11O opMyJie
P

K= 2 a0t a (10)

rae Ayy(Ayy B Ajyl) — 3BHAYEHHS XapaKTEPUCTHK MOFPELIHOCTH Pe3yJibTa-
TOB U3MEPEHMUH, YCTAHOBJIECHHbIC IPH Peai3allii METOAMKH B Ja-
60paToOpHy, COOTBETCTBYIOMINE MAaCCOBON KOHLEHTPALMU KallbLHs
B pa30aBieHHOMH n?o6e ¢ mobGaskoii (pasbasiaennoil npobe, pabo-
yeit mpobe), Mr/aM”.

in[M €YaHHue — ﬂOﬂyC’I‘PlMO IJIst pacueTa HopMaryBa KOHTPOJISL UCITOJIE30BATE 3HA-
YCHUSA XapPaAKTEPHUCTHK MOIPEIIHOCTH, MOMYHEHHBIC PACYETHBIM NYTEM I10 d)opmynaM
Apy=084A 1 Apy=084A .

13.3.5 Ecnm pesynprar KOHTPOJBHOH MpOLEAYPHI YAOBJIETBOPSET YCIO-
BHIO:

IKel<K, a1

ApoLeNypy aHaji3a MPU3HAIOT YAOBJIETBOPUTENBHOM.

I[Tpyu HeBbinonHeHun ycnoBust (11) KOHTPONBHYIO MPOLEAYPY MOBTODSIOT.
[Ipy noBTOPHOM HeBbITONHEHHH YcnoBust (11), BBUICHSIOT NPUYMHbLL, pPH-
BOZASAILME K HEYLOBJETBOPUTENbHBIM PE3yNbTaTaM, ¥ NPUHUMAIOT MEpPHI M0
UX YCTPaHEHHIO.
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13.4 AJICOPHTM ONEPATHBHOIO KOHTPOJISA NPONEAYPHI BhINOJIHEHUS
HM3MePEHMI{ ¢ HCMOJIb30BAaHHEM MeToxa J00aBOK

13.4.1 KoHTpoJib HCIIOJHUTENEM MNPOLEAYPhl BBIIOJHEHUS W3MEPEHUMN
[IPOBOJAT MyTEM CPAaBHEHHs! PE3yJIbTATOB OTAEIBHO B3ATOH KOHTPOJILHON
npouenypsi Ky ¢ Hopmatusom xonTposs K.

13.4.2 Pe3ynpraT KOHTpOJIBHOM mpouenyps! K, M/, pPacCUUTHIBAIOT
o ¢opmyie
K. =x/ -% -C, (12)
rae X' — pe3yabTaT KOHTPOJLHONO H3MEPEHHs] MAccOBOM KOHLEHTPalHuH
Kanplus B Npode ¢ u3BeCTHOM [0OABKOi, mr/am’ ;
X — pe3yJbTar H3MEDEHUA MaccoBOH KOHLEHTpalUUH Kanblus B pabo-
yeit mpobe, Mr/am’;
C — KOHUEHTpAAs J0GABKH, MI/IM .

13.4.3 HopmatuB koHTposis rorpemHocty K, Mr/JIM3, PpacCYUTBIBAIOT MO
dopmyne

K = (A2 +(Ag0)? (13)

rae A . (A,) - 3HayeHHUS XapaKTEePUCTHKH MOTPEIIHOCTH Pe3ylbTaToB

W3MEPEHUH, YCTaHOBJIEHHBIE NpPHU pealu3audy METOIU-
KH B J1abOpaTopHH, COOTBETCTBYIOLIME MacCOBOH  KOH-
HEeHTpauMy Kanbuus B npobe ¢ pobaBkoit (paGoucit
npobe), MI‘/}.IM3.

Mpumedanue — JIomycTuMO IS pacyeTa HOPMATHBA KOHTPOJIA HWCIOJIbL30BATh
3HAUYCHHUA XapaKTEPUCTHUK MOTPEUIHOCTH, MOJyYCHHBIE PACYETHBIM ITYTEM 110 q)opmy.naM
A ,=084A n Ay, =0,84-A

!lX/ ’ x/ X ’ X

3.4.4 Ecnu pe3yabTaT KOHTPONBHOM MpOLEefypbl YAOBIETBOPSIET YCIOBHIO

| K< K, (14)

NPOLERYpPY NPU3HAIOT YAOBIETBOPUTEIHHOM.

[Ipu HeBbimonHeHnu yciaoBus (14) KOHTPONbHYIO IPOLELYPY MOBTOPSIOT.
ITpu noBTOpHOM HeBbinosHeHnn yciousi (14), BHISACHSIOT MPUYUHBI, TIPHU-
BOJSILIME K HEYNOBJIETBOPUTENbHBIM PeE3yJibTaTaM, U NPHHUMAIOT MEPbI 110
MX YCTPaHEHHUIO.
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14 IIpopepxa npueMJIeMOCTH pe3yJbTaTOB, MOJY4aeMbIX B YCJIOBHAX
BOCHPOM3BOHMOCTH

Pacxoxnenue Mexay pe3ylbTaTaMH H3MepeHUi, MONy4eHHBIMH B ABYX
nabopaTopusx He NOJDKHO JpeBbINIATh Mpefiena BOCHPOU3BOAMMOCTH R.
Tpy BBIMOJIHEHHUH TOTO YCJIOBHS NpHUEMIIEMbl 00a pe3ysbTaTta U3MEPEHHH U
B Ka4€CTBE OKOHYATEJILHOTO MOXET ObITh HCTIONB30BAHO UX O0LIee CpeaHee
3HaueHue. 3HayeHne R paccuuThIBaIOT N0 opmyie

R=2,77 - oy . (15)

[Tpy mpeBbILIEHHN MIPeesia BOCIPOM3BOAUMOCTH MOTYT GBITh HCIIOJB30-
BAHBI METOAbI OLEHKH MPUEMJIEMOCTH pe3yJbTATOB M3MEPEHHMH COrjiacHo
pasznena 5 'OCT P UCO 5725-6 wnu MU 2881.

IIpumeuanue — [IpoBepka NPUEMSEMOCTH TPOBOAUTCA MPH HEOOXOAUMOCTH
CpaBHEHHs Pe3y/IETATOB U3MEPEHHH, MOTYYEHHBIX JBYMs JIaG0OPaTOPHAMM.
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IIpunoxenue A
(obszarennHOE)

IloaroroBka aKTHBHOTO yrias

IMopuyio akTHBHOIO yIJIA, JOCTaTOYHYIO [ 3alOJHEHUS KOJOHKH,
TOMELIAIOT B TEPMOCTOMKYIO ~ KOHHueckylo konby, pobasnsror 100- 150
Y pacTBOpa CONSIHOM  KHCNOTBI 4 MOJB/AM™ M KHISTAT 2-3 4, HaKphIB
Konby 4acoBbIM CTEKJIOM. Eciu pacTBOp KHCIOTHI OKpAlIMBAeTCs, MOBTO-
pSAIOT ONepauuio A0 TeX IO0p, MOKa OH He ocraHeTcs OecUBETHbIM. YToib
OTMbIBAIOT AUCTHIUIHPOBAHHOH BOJAOH IO 3HaueHus pH, COOTBEeTCTBYMOLIE-
ro pH quctHinmMpoBaHHoOM BOJBI 1O YHUBEpCANbHOM HHANKATOPHOM OyMare,
noGasisnor 100-150 cm® pacTeopa rumpokcnma Hatpusi 1 Monb/aM® H Bbl-
nepxuBatoT 8-10 u. Ecnu nosiBasieTcst okpacka, OIlepaldio NOBTOPSIOT.

OuHuIeHHBIH Yrojb OTMBIBAIOT JUCTWIIMPOBAHHOH BOJOH 1O Heli-
TpaJbHOH peakuUHH MO YHMBEPCAllbHOH HMHAMKATOpHOH Oymare. XpaHAT B
CKJISIHKE ¢ RUCTHJUTMPOBAHHON BOJOH.

ITocne npomyckaHust kaxaoH NpoObl BOABL YroNib B KOJNOHKE pereHe-
pupyior npombiBanueM 0,4 %-HBIM PacTBOPOM T'HAPOKCHJA HATPUS JIO MC-
YE3HOBEHHUSI OKPACKM HOCIEAHEro, 3aTeM AUCTHIJIMPOBAHHON 10 Hei-
TPAJIBHOH peakUuH.
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Hpnnoxenue B
(obs3atenspHOE)

HPHFOTOBJIBHHO CYCHCH3HH 'MIPOKCHAA AJIIOMUHHS

B crakan BMecTUMOCTBIO 1 JJM3 nomemaioT 500 cm’ JUCTHJUTAPOBAaHHOH
BOABI W pacTBOpstOT B Hel 63 I  amOMOKanMeBHIX KBaclOB
(KAI(SOy), 12H,0). HarpesaroT pactBop mnpumepHo o 60 °C v npu m0-
CTOSHHOM TepeMElHBAHUN MENEHHO NPUBABIAIOT 28 CM® aMMHaKa BOJI-
Horo. JlaloT cMecd OTCTOATbCS B TeueHHe | 4, a 3aTeM NMpOMBIBAIOT He-
CKOJIBKO pa3 IUCTHJIMPOBAHHOM BOJOH, JIEKAHTHPYS UIAKOCTH Ham ocal-
koM. IlocnenHsis mpombIBHAS BOJA HE JOJDKHA JaBaTh NOJIOXHUTENLHOH pe-
aKIMK Ha cynbdarsl (npoba ¢ pacTBOPOM Xjiopuaa Oapwus). J{nd npuroToBs-
JIeHUs pacTBopa xjopuza 6apust B 80 cM~ JUCTHIUIMPOBAHHOH BOJABI pacBO-
psror 10 r xnopuza Gapus, npuGasnsior 10 cM® KOHLEHTPHPOBAHHOM CONS-
HOM KHCJIOTHI M IIepeMeluMBatoT. J{ist mpoBeieHus mpobbl Ha cyabdaTsl K 5
oM’ NPOMBIBHOH BoOZbI NMpuiuBaioT 0,5 cM® pactBopa xnopuaa 6apus. ITo-
MyTHEHHE CBUJETENILCTBYET O MPUCYTCTBUH CYJI()ATOB B TPOMBIBHOMH BOJE.
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Hpunoxenne B
(pexoMeHayemoe)

Meroauka
IPHIOTOBJIEHHS ATTECTOBAHHBIX PACTBOPOB KaJIbIusi
AP1-Ca u AP2-Ca

B.1 Hasuadenue u 06/1acTh NpUMEHEHUS

Hacrosiuas mMeroauka periiaMeHTHpyeT NpOoLeAypy NPUrOTOBIEHHUS at-
TECTOBAaHHbIX PACTBOPOB Kasblius, IPEAHA3HAYEHHBIX AJISI KOHTPOJISE TOUHO-
CTH pe3yJbTaTOB M3MEpPEHHH MacCOBO} KOHUEHTPALMK Kalblus B NPHPOA-
HBIX M OYHMILEHHBIX CTOYHBIX BOJAAX THTPUMETPUUECKUM METOAOM.

B.2 MeTpoJioruueckue XapaKTepHCTHKH

Mertponoruyeckue XapakTepHCTHKU aTTECTOBAHHBIX PacTBOPOB NpHBe-
nensl B Tabaune B.1.

Tabauna B.l - Merponornueckne XapakTepHUCTHKHM aTTECTOBAHHBIX pac-
TBOPOB KaJbLUA

3HaueHne XapaKTePUCTHUKH JI

Hanmeﬂoaaﬂue xapaKTepnchH aTTECTOBAHHOIO pacrsopa
AP1-Ca AP2-Ca
AT’I’ECTOB&HHOC 3HAYCHHE MaCCOBOﬁ KOHLEH-
i 50,00 5,000

TPALMU KaNblus, Mr/cM’

I'paHMLBI MOTPELIHOCTH YCTAHOBJICHUS aTTe-
CTOBAHHOIr0 3HAYeHHs MAacCOBOI KOHIIEH- 0,50 0,052
Tpaunn kansuus (P=0,95), mr/cm’

B. 3 Cpeacrea n3mepeHuii, BCioMoraTenbHble yCTpoiicTBa

B.3.1 Becsl na6oparopusie Beicokoro (II) knacca rounoctu no F'OCT
24104-2001.

B.3.2 Kon6bl Mepupie 2 knacca roudoctu o FOCT 1770-74 BmecTiMo-
CTbIO 250 em>~ 2 wi.

B§3‘3 IMunerka ¢ oxnoii ormetkoii no FOCT 29169-91 BMecTUMOCTBIO
25cm”.

B.3.4 Linnmnaap mepusiit no FOCT 1770-74 BmectumocTtsio 100 o’

22



PJ1 52.24.403-2007

B 3.5 Crakan XuMH4YECKU# NOTUITPONHICHOBBIH BMECTUMOCTBIO
250 cm’.
B.3.6 Crakan B-1, TXC no I'OCT 25336-82 BMectumocThiO 250 e’
B.3.7 IlpombiBanka
B.3.8 I1anouka crexknsHuas.
B.3.9 CrexJio yacoBoe.
B.3.10 llInaTens.

B. 4 HcxoqHble KOMIOHEHTHI ATTECTOBAHHBIX PACTBOPOB

B.4.1 Kansuuii yriexucisiii (kapbonar kansmus) no FOCT 4530-76,
x.4. OcHoBro#M komnorenTt — CaCQs;, MaccoBast 105 KOTOpOro He MeHee 99
%, monexynisipHast Macca — 100,09.

B.4.2 Kucnora consnas no F'OCT 3118-77, x.4.

B.4.3 Bopa mucrunnuposansas, FOCT 6709-72.

B. 5 IIponeaypa npuroToBJieHHs aATTeCTOBAHHBIX pacTBOPOB

B.5.1 IIpuroTtossieHue aTTeCTOBAHHOIO pacTBopa Kajibuusa AP1-Ca

Ha Becax BBICOKOro Kjacca TOYHOCTH B3BELIMBAIOT B MONUIPONHUIEHO-
BOM CTaKaHe BMECTHMOCTHIO 250 cM” 31,216 r kapGoHaTa Kanbls ¢ TOUHO-
CTBIO IO YETBEPTOro 3HaKa Mocne 3amsroi. Hasecxjy CMavuBalOT AUCTHIIU~
POBaHHOH BosIO# U Ko6GaBasioT nocrenedHo 120 cm” consino#t kucnotel (1:1)
npy nepemetidBaHdd. HakphBaloT cTakaH YHCTHIM YaCOBBIM CTEKJIOM U
OCTaBJISIIOT CTOSTD 10 PAaCTBOPEHHUL.

[Tocne pacTBOpeHHst OCTOPOXKHO, 110 NaJl0YKe, NEPEHOCT PacTBOP Yepes
BOPOHKY B MEPHYIO K0Jji0y BMECTUMOCTBIO 250 cM’. Tpu-yeThIpe pasa oro-
JIAaCKUBAOT CTAKaH ¥ BOPOHKY AUCTHIIMPOBAHHON BONOW U MEPEHOCAT CMbi-
BBl B TY ke K0Ji0y. JIoBOAST pacTBOp B KOJNOE AUCTHIIIHPOBaHHOM BOJOH 10
METKH U NepeMelInBaroT.

[NonyuenHOoMYy pactsopy NPUNUCHIBAIOT MAacCOBYIO KOHLIEHTPALHIO
kanbuus 50,0 mr/em”.

B.5.2 [Tpurorosnexue arrecTopaHHoro pacrsopa AP2-Ca

B mepuyio konfy BMecTuMocThio 250 cM® BHocaT 25,0 eM® pacTBopa
Kanbuust AP1-Ca nunerkoif ¢ 0jHOM OTMETKOM BMECTUMOCTBIO 5 M. OGb-
€M pacTBOpa JOBOJIAT /10 METKM Ha Ko0jbe AUCTUIIMPOBAHHON BOJOH H Ie-
pPEMEIINBALOT.
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[lonmyyeHHOMY pacTBOpPY TpPUIMCBIBAIOT MAacCOBYIO0 KOHLEHTPALHIO
Kanbuus 5,00 mr/em’,

B.6 Pacuer MeTpOJIOrH4eCKHX XapaAKTEPHCTHK ATTECTOBAHHBIX pac-
TBOPOB

B.6.1 Pacuer METpONOrHueckux XapakTePUCTHK aTTECTOBAHHOIO pacTBo-
pa AP1-Ca
ATTECTOBaHHOE 3HAUEHHE MAcCOBOL KOHIEHTpaUuu Kaneius C, Mr/cm’,
paccuMThIBAIOT O (hopmyne
Cl _m 40,081000 (B.1)
V100,09
IZie m — Macca HaBeckH KapOoHaTa KalibuHus, T;
V — BMECTUMOCTb MEPHOH KOJIOBI, CM3;
40,08 u 100,09 — macca mMoss kanpLug U KapOOHATa KanbLUs, COOTBET-
CTBEHHO, I'/MOJIb.

Pacyer npenesna BO3MOXHBIX 3HAYEHHH MOIPEIIHOCTH YCTaHOBJICHHS
MaccOBOH KOHIEHTpaluK kanpuus B pactope AP1-Ca A, mr/em’, NpOBO-
autcs no gopmye:

A A
A, =€, '\/(7‘62 +(Cmy2 4 (2 (B2)

rae C; — NpUIMCAHHOE PaCTBOPY 3HAYEHUE MACCOBOM KOHLEHTpaUUH Kaslb-
1ust, Mr/em’;
A, — npefenpHoe 3Ha9eHUEe BO3MOXKHOTO OTKJIOHEHHS MacCOBOH J0JH
OCHOBHOIO BELIECTBA B PEAKTHBE OT MPUIIUCAHHOTO 3HAYEHUS |,
%;
Il — MaccoBasi J0Jis OCHOBHOTO BeLIECTBa B peakTHBe, NPUMUCAHHAS
peakTHBy kBanupukanuu X.u., %;
A~ npezienbHas BO3MOXKHAS! HOTPELIHOCTE B3BELIHBAHUS, T}
m — Macca HaBecku KapboHaTa KanbLus, T}
Ay — npesienbHOE 3HAYEHHE BO3MOXHOTO OTKJIOHEHUS 00beMa MEpHOI
KONGbI OT HOMHHAJBHOTO 3HAYEHNS, CM",
V — HOMHHAa/IbHEIH 00bEM HCI0NB3YEMOI MepHOI KOJIOBI, oM’
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[TorpeiHOCTh yCTaHOBJIEHHS MAcCOBOH KOHLIEHTPAlHH KanbLus B pac-
tBope AP1-Ca pasHa

_ ) 0,0006,> 2_
A, =500 100 +(31,216) +(250) 0,50 mr/cm’.
B.6.2 Pacuer METPOJIOrHYECKUX XapaKTEPUCTUK aTTECTOBAHHOIO pPacTBO-
pa AP2-Ca

ATTECTOBAHHOE 3HAYEHHE MAcCOBOH KOHUEHTpaluu Kanbius Cp, Mr/cM’,
paccyuTHIBAIOT 1O opMyie

C,=—1-1, (B.3)

rne C; — npunucanHoe pactBopy AP1-Ca 3HaueHHe MaccoBoOii KOHLEHTpa-
LMY KaJbLIUA, Mr/CM3;
V| — 06seM pactBopa AP1-Ca, oTOupaeMblit NHNETKOH, CM3;
V, — BMECTHMOCTH MEPHOIi KOJIObI, oM.
Pacuer morpermnocTu yCTaHOBHCHHﬂ MacCOBOH KOHLEHTpalUU KaibUMs B
pactBope AP2-Ca A,, Mr/cMm®, TPOBOIHTCS 1O popMyIIe:

A A
A V. V.
=C.- (212 4 ()2 4(_2)2
8y =Gy P+ 2 (B4)

rae C, — npunucanHoe pacTBopy AP2-Ca 3HaueHHe MacCOBOM KOHLEHTpa-

LMK KaJTbLst, MI/CM’;

Ay — nor3peumocn; [IPUTOTOBNIEHUS aTTecToBadHOro pactsopa AP1-Ca,
Mr/cm’;

C; — npunucanHoe pactBopy AP1-Ca 3HaueHue MaccoBO# KOHIIEHTpAIUH
KaJIbIust, MI/IM”;

AV — NpeAesbHOE 3HaUYEHHE BO3MOXKHOIO OTKJIOHEHHs obbeMa Vi OT

1

HOMHHAJILHOTO 3HAYEHUS, CM’;
— 06bem pacrBopa AP1-Ca, orGupaemslit nuneTkoH, oM
Ay, — TpeAeNbHOC 3HAYEHHE BO3MOXNKHOIO OTK/IOHEHHsS BMECTHMOCTH
2

MEPHOH KONGbI OT HOMMHAILHOTO 3HAYCHHUS, CM';
o 3
V;, — BMECTUMOCTb MEPHOM KOJIObI, CM™.
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[MorpewHocTb ycTaHOBNEHUs! MacCOBOM KOHLEHTPALUMH Kalbllid B pac-
TBOpe AP2-Ca paBHa

0,50
50,0

O 06 )2 = 0,052 mr/em’.

2

250

B.7 Tpeboanus 6e300aCHOCTH

HeobxoanMo cobnioyath obiue TpeGOBaHUS TEXHMKH OE€30MacHOCTH
npu paboTe B XUMHYECKUX 1ab0paTOpHsX.

B.8 TpeGosanus K kBaauQHKaLHMH HCHOJTHATECH

ATTECTOBaHHBIE PaCTBOPHI MOXET TOTOBUTH HHXKEHEP MM JIabOpaHT co
CpemHHM npodecCHOHANBHBIM 00pa3oBaHHeM, MPOILEANINH CIelHaIbHYIO
IIOArOTOBKY U MMeIOLIHii CTax paGoThl B XHMU4ECKOH TabopaTopuu He Me-
Hee 6 MecsLEB.

B.9 TpeGoBanusi K MAPKHPOBKe

Ha cknstHKH ¢ aTTeCTOBaHHBIMH PacTBOPaMH JOJDKHBI OBbITh HaKJIEEHH
STHKETKH C YKa3aHHEM YCJIOBHOrO 00O3HAYEHHMS aTTECTOBAHHOTO pacTBOpA,
MacCOBOH KOHUECHTPALMH KaJbLi{s B pacTBOPE, IOrPEIIHOCTH €€ yCTaHOBIIE-
HUS U JaThi IPUrOTOBNEHUS.

B.10 YcjoBust XpaHeHHA
ArtecroBanHblii pactBop AP1-Ca XpaHsT B IUIOTHO 3aKpPHITOH CKISHKE
B TEYEHHUE roja.

ArtrecToBaHHbIH pacTBOop AP2-Ca XpaHST B IJIOTHO 3aKphITOH CKISHKE
He Gonee 3 mec.
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®deaepaibhas ciiyx6a M0 ruIpoMeTeopOJOrHH H MOHHTOPHHTY
OKpY:Kaiomieii cpeant

T'OCYJAPCTBEHHOE YYPEXJAEHUE

«UAPOXUMUNYECKHAU HHCTUTYT»

344090, r. Pocros-na-Jlony
np. Crauky, 198

®axc: (8632) 22-44-70
Tenedon (8632) 22-66-68
E-mail ghiQaaanet.ru

CBUAETEJIBCTBO N 55.24-2006
00 atrectanuu MBU

MeTOonuKa BBITOJIHEHNS I/I3M€peHPIl71 MACCOBOU KOHUEHMPAYUU KANLbYUSL
8 800¢ MUMPUMEMPULECKUM MEMOOOM C MPULoHom b.

paspaborannas ['Y «l uopoxumuueckuii uncmumymy ('Y I'XH)
U perjaMeHTHpoBanHas P/ 52.24.403-2007
arrectoBana B coorBercTBUM ¢ [OCT P 8.563-96 ¢ u3zMmeneuusamu

2002 .

ATTeCTalMs OCYIIECTBIEHA MO PE3yNbTATaM IKCHEPUMEHMANbHLIX UC-

clledosanull

B pesynsrare arrecranuu MBU ycranorneso:

1. MBH cootBeTcTBYyeT npeabsaBAsieMbIM K HEH METPOJOrHYECKHM Tpe-
GoBaHusIM U 00aJaeT CIEAYIOIHUMH OCHOBHBIMU METPOJOTHYECKUMH  Xa-
PaKTEPUCTUKAMH:

JlnanazoH u3MepeHHi, 3HaYeHUsl XapaKTEPUCTHK NOTPELIHOCTH U ee Co-
crapisroux  (P=0,95)

TNoxazatens [Tokazarens Ioka3zaTens Moxasatens |
JluanazoH uz- | MOBTOPSEMO- | BOCHPOM3BO- | NPaBUJIBHOCTH TOYHOCTH
MepeHHit Mac- | cru (cpenHe- JHUMOCTH (rpanuLBl cuc- | (rpaHHLBI No-
COBO KOH- KBaj- (cpenHekBai- | TeMaTH4ECKOM rPEUIHOCTH
LEHTPaLHH paTHYeCcKoe paTHyecKoe | TIOTPEIIHOCTH | IPH BEPOST-
Kanbuus OTKJIOHEHHe OTKJIOHEHHE npu Bepoar- | Hoctu P=0,95)
X, Mr/aM’ MOBTOpPAEMO- | BOCMpou3BO- | HocTH P=0,95) | %A, mr/am’
CTH) JHUMOCTH) +A,, Mr/am’
o,, MI/am’ O, MI/IM’
Or 1,0 no 0,1+ 0,004-X | 0,1+0,031-X 0,1+0,018-X 0,240,063 X
200,0 Bkmou.




2. lnana3oH u3MepeHuH, 3HaYeHUs NPeJenoB NOBTOPSEMOCTH H BOCIPO-
U3BOAMMOCTH TIPH JIOBEpHTENbHOIT BeposTHOCTH P=0,95

Juanason usmepe- | Ilpenen noeropsieMo- | Ilpenesn BOCIpOM3BOAUMOCTH
HUit MaccoBO# KOH- | CTH (U1 ABYX pe3y/b- | (3HaYeHHE JOIyCKaeMOro pac-
LIEHTpauuK Kajb- TAaTOB MapaJuIeNbHBIX XOXKIEHUA MEXIY IBYyMA pe-

s, OIpeNEICHUIA) 3yJibTaTaMd H3MEPEHUH, Moy~
X, mr/am’ r, Mr/oM’ YEeHHBIMH B Pa3HbIX Jlaboparo-

pusIX, TIPH BEPOSATHOCTH
P=0,95), R, mMr/am>
Ot 1,0 no 200,0 0,3+0,011-X 0,3+0,086-X
BKJIOY.

3 Ilpu peanMzauuy METOMKY B 1ab0opaTOpHy 06ECIIEYHBALOT:

- ONEepaTHBHBIH KOHTPOJE MUCMOMHUTENEM NPOUENYPHl BbUIOJHEHUS U3-
MepeHuit (Ha OCHOBE OLEHKH ITOBTOPSIEMOCTH M NOTPELIHOCTH TIPU peanu3a-
UM OTHEIBHO B3ATOH KOHTPOJLHOH MpOLEAypbl);

- KOHTPO/b CTabUIBHOCTH Pe3yNbTaTOB H3MepeHHuH (Ha OCHOBE KOHTpO-
A CTaGWIBHOCTU CpPEeAHEKBAAPATHYECKOTO OTKJIOHEHHS ITOBTOPSEMOCTH,
CpEIHEKBaAPaTHYEeCKOro OTKJIOHEHHs] BHYTPHIaOOPAaTOPHOH MPELU3HOHHO-
CTH, IOTPELIHOCTH).

INepruoan4HHOCTL ONIEPAaTHBHOIO KOHTPOJIS ¥ NPOUEAYPhl KOHTPOJs CTa-
GUJIBHOCTH PE3yNbTATOB BLIMONHEHHS H3MEPEHHIT PeraMeHTUpYIoT B Pyko-
BOJCTBE MO KAYECTBY na6oparo‘p1’m.

e
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