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Breneuune

Kanbuuit sBisieTCS ONHUM U3 CaMbIX PACIPOCTPAHCHHBIM AJIEMEHTOM 3E€MHO¥
KOphL. B CBAA3U C BRICOKOW XUMHUYECKOW aKTUBHOCTHIO B MPUPOAE KAIBLUHN BCTPE-
yaeTcst TOJbKO B BuAe coenrdenui. Kapobouar kanpuusgs CaCOs; — 0gHO U3 CaMblX
pacnpoCTPaHEHHbIX Ha 3emie coeauHeHUH. OH BCTpevaeTcs B BUAEC MHOTHX MH-
HEpAJIOB — KUTBLIMTA, MENTa, MpaMopa, U3BECTHSKA, JIOJIOMHUTA U JIp.

(OCHOBHBLIMH HCTOYHUKAMH MNOCTYIUVIEHUSA KAJILUUA B NPUPOIHBIE BOIbI SABJIS-
IOTCA  TPOLIECChl XUMHYECKOrO BBIBETPUBAHUS M pPACTBOPEHMA COJCPKALIMX
KaJTbHUHA MUHEPAJIOB, NPEXIE BCEr0 U3BECTHAKOB, AOJOMUTOB, FUMCA U APYIHUX
0cagouHbIX U Meramopguueckux nopol. PacTtBopeHnio crmocoOCTBYHOT MUKPO-
OuaIbHBIE NPOLECCHl PA3/IOXKEHUS OPraHUYECKUX BEIIECTB, CONPOBOXAAIOILIME-
csl OHWXXeHHeM pH. boJsiblive kKonmuyecTBa KaNplUs BBIHOCITCA CO CTOYHBIMM
BOJAMU CHWIMKATHOH, METAJUTYPrUYECKOH, CTEKOJbHOM, XUMHUYECKOMA IPOMBIII-
ACHHOCTH H CTOKaMH € CEIbCKOXO3AHCTBEHHBIX YIOAUNH, OCOOCHHO MPH HCIIOb-
30BaHUM KaJbUHHCOAEPKALNX MUHEPAJIBHBIX YIOOPEHUIA.

B ecTeCTBEHHBIX YCJIIOBUIAX U3MEHEHUE KOHLECHTPALUMHK PACTBOPEHHOIO KaJlb-
Hud OOYCIOBIEHO rJIaBHbIM O00pa3oM paBHOBECHEM YIJIEKHCJIBIX COJICH M JIBY-
OKHCH yrjiepoJa. B MuUHEpain30BaHHBIX BOJAX, COJIEPKAIUIMX 3HAUYUTEIBLHOE KO-
JAYECTBO CYJb(ATOB, KOHLECHTpALUsA PACTBOPEHHOI'0 KajbIUg IMOHWXKAETCH 3a
cueTr oOpazoBaHusa MajiopactBopuMoro CadS0,.

B BOgHBIX 00BEKTAX KAILLUUH B 3aMETHBIX KOJHMYECTBAX MOXKET BBINAJAaTh B
ocanok B Buae CaCO; nOpu UCHAapeHUM BOILI, @ TAKXKE B YCIOBHSIX aKTHBH3ALMHU
QOTOCHHTE3a, COMpOBOXKAAKOLErocs nopblieHueM pH Boabl.  XapakTepHOM
OCOOCHHOCTBIO KanblUA ABJIASTCA €r0 CKIOHHOCTE 0O8pa3oBbLIBATH B I1OBEPXIIO-
CTHBIX BOJAX [OOBOJIBHO YCTOW4HBbIE mnepechilieHHble pacTBopbl CaCOs. HoH-
Hast (hopMa KanmblUUs XapaKTepHa TOJILKO IS MajIoMUHEpPaTn30BaHHBIX Bod. [Ipu
YBETUYCHUU MUHEPATU3aLMU WOHBI Kaibus 00pazyioT HelirpansHbie (CaSO, u
CaCQO3) unM 3apsoKeHHbIE (CaHCOf) HOHHKIE napbl. JOBOJILBHO YCTOMYHMBBIE
KOMIUUIEKCHBIE COEAUHEHUS KATbLUKH 00pasyer ¢ CoAepKauMMHUCS B BOJIC OpraHu-
YECKMMU BEILIECTBAMU.

B pedHbIX H© O3EPHLIX BOLAX COACPKAHUE Kajnblus B OOJIBLIMHCTBE CIIY4YacB
HaxomuTes B npenenax ot 10 no 100 mr/am’. Tlpu koHTaKTe BOX ¢ MHHEpANIaMH,
COZEPKAILMMU KaJIbLUH, €ro COAEPX AHUE MOKET MOBBIINATHECA 10 HECKOJIbKMX
COTEH MUJIJIMTPAMMOB B KYOHYECKOM IELIUMETPE.

[TpenenbHo ponycrumas koHuenTpauud (I1J1K) kansums B Boae BOAHBIX 00b-
EKTOB PLIOOXO034HCTBEHHOTO Ha3HaueHus cocTasysier 180 Mr/aM’, ONS BOAHbLIX
00BEKTOB XO3UCTBEHHO-TIUTLEBOIO Ha3HayeHus [1JIK Be ycTaHoBJieHa.

I11
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PYKOBOJAAHUIUU TOKYMEHT

MACCOBAA KOHHEHTPALM KAJIBIIUA B BOJAX.
METOAUKA BbIITOJTHEHWUSA U3MEPEHUH
TUTPUMETPUYHECKUM METOJOM C TPHJIOHOM b

e e

JlaTa BBEICHM S
2007-04-01

1 O0aacTh NpUMeHEeH U

1.1 Hacrosmmi pykoBOAsIUMHA JOKYMEHT YCTAHABJIMBAECT METOJAMKY
BBIMTONHEHUA  U3IMEPEeHUuH (Jajiee — METOZMKA) MAacCCOBOU KOHIEHTPAIUH
KaJIbLIMS B IPO0aX NPUPOAHLIX H OUUILIEHHBIX CTOYHBIX BOJ TUTPUMETPHUYE-
CKHM METOZIOM B Auana3ode ot 1,0 no 200,0 MI/IM®.

[Ipp aHanms3e nOpoOd BOABl ¢ MACCOBOM KOHHEHTpAaLMEeHd KalbUus,
npesbimaroniei 200 Mr/aMm’, NOMYCKAETCH BBINMOJHEHUE U3MEPEHUM T1OCTE
COOTBETCTBYIOILEIO pa3z0aBieHUs poObl AUCTUILIHPOBAHHON BOAOM.

[.2 Hactosammi pyKOBOASAIIMIA JOKYMEHT IPeaHA3HAUEH IJIS UCIIONB30-
BAaHUS B J1aDOPATOPHUSAX, OCYIUCCTBISAIOIIUX AHAIN3 MPUPOAHBIX U OYMILICH-
HbIX CTOYHBIX BOJ,

2 HopmaTHBHBIE CCHUJIKHA

B nacrosuieM pykoBOAAIEM JOKYMEHTE MCIIO/Ib30BAHBI CCHIJIKUA HA Clle-
AYIOLHE HOPMATUBHBIE JTOKYMEHThI:

['OCT 12.1.005-88 CCbHT. O0wue caHurapHO-rurueHMyeckue Tpedona-
HUS K BO3AYXY pabouey 30HbI

['OCT 12.1.007-76 CCBT. BpenHbie Beniectsa. Knaccudukauus U o0-
e TpedboBaHusa 0€30MaCHOCTH

['OCT 17.1.5.04-81 Oxpana npupoasl. I'napocdepa. Hpubopsl u ycr-
POKMCTBA A8 OTOOpa, NEPBUUYHON 00pabOTKU W XpaHEHUs NMPOO MPUPOIHBIX
BoA. O0IUME TEXHHUYECKUE YCIIOBUS

'OCT 17.1.5.05-85 Oxpana npupoasl. I'uapocdepa. O0mue tpebona-
HUAS K OTOOPY NpPo0 MOBEPXHOCTHBIX U MOPCKHUX BOJI, JibAA H aTMOCPEPHbIX
0CaJIKOB
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I'OCT P UCO 5725-6-2002 ToyHocTbh (NpaBUIBLHOCTE M NMPELHU3MOH-
HOCTh) METOJAOB M pe3yabTaToB U3MepeHui. Hacte 6. Mcnonp3opaHue 3Ha-

YeHUH TOYHOCTH Ha NMPAKTHKE
I'OCT P 51592-2000 Boga. Obmue tpedboBanus k otbopy npob
MU 2881-2004 Pexomenaanus. 'CHU. MeToaguKH KOJIHYECTBEHHOIO XU-

MuYyeckoro aHanmuza. llpounenyps! OpOBEPKH NPUEMIIEMOCTH PE3YJIbTaTOB
dHATH3A.

[IpuMeuyanue: CChUIKM HA OCTANIbHBIE HOPMATUBHEBIE JOKYMCHTEI NPUBEIEHHB! B
pazaenax 4, B.3 u B.4.

3 IIpunucaHubie XapaKTePHCTHKH MOTrPeHIHOCTH H3MeEpeHH i

3.1 Ilpu cobnroaeHmMn BCeX PErinaMEHTHPYEMBIX METOIUKOHM YCJIOBHU
[MPOBEJACHUS M3MEPEHUNU XapaKTEPUCTUKH IMOTPEMIHOCTH pe3ylbraTa H3Me-
peHUs C BepOosSTHOCTBIO 0,95 He NOJIKHBI NpeBblIaTh 3HAYCHUH, NPUBEAECH-

HBIX B TaOm1e 1.

Tabnuna 2 — Jnanasod usmMepesuit, 3HAUEHUS XapaKTePUCTHK NOTPEUIHO-
cTd U ee cocTaBysitomux  (P=0,95)

IToxazatens [loxazatenes | llokasatens | Ilokaszarens
JInanazoH u3- | DOBTOPSEMOCTH | BOCIIPOU3BO- | IPABWIBHO- TOYHOCTH
MEpEHHH Mac- | (cpeaHeKBa- OUMOCTH CTH (rpanu- | (rpaHUuUB! M10-
COBOH KOHLEH- | paTUYECKOE OT- | (CPEeOHEKBAA- | Ubl CUCTEMa- | [PElIHOCTH
TpalUMH Kajib- | KJIOHCHUE I10- | Pa-THYECKOE TUYECKOH PUA BEPOSIT-
LU BTOPSIEMOCTH) | OTKJIOHEHHE | MNOrPEHIHO- HOCTH
X, Mr/am’ Gy, MI/IM’ BOCIIPOU3BO- | CTU NPH BE- P=0,95)
HH-MOCTH) POATHOCTH :J:A,, MT: /iIM3
Or, MI/OM P=0,95)
I O S

Ot 1,0 no 0,1+ 0,004-X | 0,1+0,031-X | 0,1+0,018-X | 0,2+0,063 X
200,0 BxjII0U.

pr-mrar _'“.J._._

[Ipd BLITOJAHEHUHA H3MEPEHHH B Mpodax ¢ MACCOBOM KOHLEHTpaLUHEH
kalplius cebimie 200 Mr/aM°  noche COOTBETCTBYIOWIErO pazdaBiieHUs I10-
PEHIHOCTH M3MEPECHMSI HE MPEBLIUAET BEJIUYUHBI A1, rae A - norpel-
HOCTb U3MEPEHHS KOHLEHTpALNY KajblUus B pa3daBieHHON npode; 1 - cTe-

[IeHb pa30aBjicHU.
[Ipenen oOHapyxenus kanbuus 0,6 MI/aM”.
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3HayeHUs MoKa3aTeNsd TOYHOCTH METOAUKH UCTIOB3YIOT MPHU:
~ O()OPMJIEHUH pe3yJIbTaTOB H3MEPEHMH, BbIJ1aBAECMbIX JJAOOPATOPUEH;
~ OLICHKE AEATENbHOCTH NabopaTOpUil Ha KaUeCTBO NMPOBEACHUSA U3MEPE-

HUMU;
- OLIEHKE BO3MOXXHOCTH MCMOJIb30BAHUS PE3YJAbTATOB M3MEPEHUH IpH

peanu3aliy METOJUKA B KOHKPETHOH 1abopaTopuH.

4 CpeacrBa uzmMepeHnii, BCHOMOratTejibHbie YCTPOHCTBA, peaKTHBBI,
MAaTepHAJIbI

4.1 Cpencrsa uzmMepeHuii, BcmoMmorarejbHbie YyCTPOHCTBA

[Ipy BBEINONHEHUU U3MEPEHUN NMPUMEHSIOT CICAYIOUME CPEACTBA H3Me-
PEHUI U ApyIrue TEXHUUYECKUE CPEJICTRA:

4.1.1 Becni nabopatopubie Beicokoro (II) xmacca tounoctu nmo 1 OCT
24104-2001.

4.1.2 Becol nabopatopssie cpeanero (IIT) knacca tounoctu no ['OCT
24104-2001 ¢ npenenom B3pewnBanus 200 r.

4.1.3 T'ocynapcTBeHHbIH CTaHAAPTHLIM 00pasell coCTaBa BOJHOrO pac-

tBOpa kanpuus I'CO 8065-95 (nance — I'CO).
4.1.4 KonbGnl MepHBIE 2 Kllacca TOUHOCTH UCModHeHus 2, 2a no 1'OCT

1770-74 BMeCTHUMOCTBIO: 250 cm® - 4 wr.
500 cM” - 2 WT.

4.1.5 IluneTku rpaaydpoBanHble 2 KJacCa TOYHOCTH UCHOJHEHUs 1, 2

rno ['OCT 29227-91 BMECTUMOCThIO:  cM® - 5.
2 cM> - 3 W,

S5em - 1.

10cm® - 1 wr.

4.1.6 Ilunetku ¢ oaHoll OoTMETKONH 2 Kjacca TOYHOCTH MCHNOJHEHUS 2

no ['OCT 29169-91 BMecTUMOCTBIO: 10 cM® - 2 1WT.
25 cM” - 2 .

50cM® - 2 IWT.

100 em® - 2 .

4.1.7 bropetku 2 xnacca Toynoctu ucnoygaesus 1, 3 no ['OCT 29251-91
BMECTUMOCTBIO: 5cMm -1 .
10 cm” — 1 1.

25 em” — 1 wr.
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4.1.8 Hunusapsl MepHbie ucnosiHenus 1, 3 no ['OCT 1770-74 Bwme-

CTHMOCTBIKO: 25 ¢cMm” - 1 mT.
50 cm® - 1 wir.
100 cM® - 2 wiT.
500 cm® - 1 .
1000 cm® - 1 1.
4.1.9 IIpobupxn konuyeckasa ucnojHenus 1 no I'OCT 1770-74 Bme-
CTUMOCTBIO 10 cM® - 2 wWiT.
4.1.10 Kono6sl xoHnyeckne KH ucnosdenus 2, TXC, no 'OCT 25336-
82 BMECTUMOCTBIO 250 cM” - 10 .
500 cm” - 2 .

4.1.11 Crakanel B-1, TXC noI'OCT 25336-82 BMECTUMOCTBIO:
100 cM® - 3 wr.
250 cM® - 2 wiT.
400 cm” - 2 wr.
600 cM® - 2 1T,
1000 cM® - 2 .
4.1.12 CtakaH noJIMnpoIuJieHOBLIi 250 cm” - 1 1.

4.1.13 Bopounku snaboparopusie o I'OCT 25336-82 auameTpom:
56 MM - 1 .
75 MM - 4 T,
4.1.14 CrakaHuuku pJig B3BewuBanus (0rokcen) no I'OCT 25336-82:
CB-19/9 - 2 wr.
CB-24/10 - 1 wr.
CB-34/12 - 1 wr.

4.1.15 Ctynka Ne 3 unu 4 no 'OCT 9147-80 - ] wr.
4.1.16 Kononka xpomarorpapuyeckas guametpoM 1,5-2,0 cM 1 JyivMHoOM
25-30 cm - 1 oI,
4.1.17 Crexyto yacopoe - 1 .
4.1.18 Tlanoyku cTexISHHbIE - 2 UIT.

4.1.19 CknsHKY Ans XpaHeHus npod U paCTBOPOB K3 CBETJIOIO U TEMHO-
ro CTekjaa ¢ SaBHH‘-IHBa}OLU,HMHCH AT TIPUTEPTLIMH NpoOKaMHu BMECTUMO-
cthio 100 e, 250 e, 500 em”, 1000 e

4.1.20 Hocyﬂa nomaTnneHOBaﬂ (nonnnponuneﬂosaﬂ) 1St XpaHeHHH
npo6 ¥ pacTBOpPOB BMecTUMOCTbIO 100 eM’, 250 e, 500 em, 1000 om’.

4.1.21 XonoauabHUK OBITOBOM.
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4.1.22 llkad cymnnabpHbii 0611enadopaTopHOro Ha3HaAUEHU .

4.1.23 DnextpordTka ¢ 3akpslToil cnupainsio no ['OCT 14919-83.

4.1.24 YcTpoHcTBO AJjist QUILTPOBAHUA NPOO C UCMOIb30BAHHEM MEM-
OpaHHbIX UK OYMaKHBIX (DHIIBTPOB.

JlonyCcKaeTest MCITONb30BAHUE APYIUX THIIOB CPEACTB U3MEPEHUHN, MTOCY-
Abl ¥ BCOMOrareasbHoro o0opy10BaHus, B TOM YUCJIE UMIOPTHBIX, C Xapak-
TEPUCTHKAMH HE XYXKE, YEM Y IPUBEJACHHBIX B 4.1,

4.2 PeakTHBBI H MATEPHAJIBI

[Ipu BHIMOJHEHUH U3MEPEHUN TTPUMEHSIOT CIEAYIOUINE PEAKTUBLI H Ma-

TEPHAJIBL;
4.2.1 Kanpuuit yraekuciaslit (kapdonar xansiusi) no ['OCT 4530-76,

X.U.

4.2.2 Cons nuHatpuenas stuiieHauaMuH -N,N,N,N-TeTpaykCyCHOU KH-
cnoThl 2-soaHas (tpuJiod b) no I'OCT 10652-73, 4.1.4a.

4.2.3 I{unk rpanynaupoBaHubiil o TY 6-09-5294-36, 4.1.a.

4.2.4 AmMouuid xnopucteii (xyiopua ammonus) no I'OCT 3773-72,
y.J1.a.

4.2.5 Ammuak Bogssii no ['OCT 3760-79, 4.n.a.

4.2.6 Hatpuit xnopucteiil (xaopua Hatpus) no ['OCT 4233-77, u.n.a.

4.2.7 Harpuga rugpookuck (ruapoxcup Harpusi) no ['OCT 4328-77,
Y4.]1.4.

4.2.8 Harpuii cepuuctoiii 9-soaubiil (cynsdun Hatpusa) no 'OCT 2053-
77, u.n.a., und Hatpus N,N-gustuaguraokapbamar 3-BOAHBIN (AUITUIAU-
Tuokapdbamar Hatpust) no 'OCT 8864-71, u.x.a.

4.2.9 Kucnora consHag no ['OCT 3118-77, 4.1.a.

4.2.10 Ilypnypatr aMmonus (Mypekcun) mo TY 6-09-1657-72, u.1.a.

4.2.11 HadroJioBbIHM 3€AEHBIN b.

4.2.12 Dpuoxpom uepHbiii T (xpomoreH uepHbliii ET).

4.2.13 I'mapoxcunamuna ruapoxiopud no 'OCT 5456-79, u.x.a.

4.2.14 Yronb aKkTUBHBI.

4.2.15 Kpacupl amtoMmokanueBble 110 [ OCT 4329-77, u.x.a.

4.2.16 bapuii xnopun 2-soanbiii (xnopup 6apus) no ['OCT 4108-72,
4.11.4.

4.2.17 Boaa nucrumupoanHag mo [ OCT 6709-72.
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4.2.17 YuupepcanpHas unaukaropsas 6ymara (pH 1-10) no TVY 6-09-
1181-76.

4,2.18 Ounptpst MmemOpanuble «Bnagunop MDAC-OC-2», 0,45 MM,
no TY 6-55-221-1-29-89 unu npyroro Tuna, paBHOLEHHBIE N0 XapaKIepH-
CTUKAM UJU QUIbTPbl OyMakHbIC 00€330J1€HHBIE "cuHAsa nenta" 1o TY 6-09-

1678-86.
4.2.19 Ounbrpsl OymaxHeie 00e330y¢HHbIe "Oenas geHTa" no TY 6-09-

1678-86.

JlomyckaeTcst UCMONb30BAHUE PEAKTUBOB, M3rOTOBJEHHBIX MO APYroH
HOPMATUBHO-TEXHUYECKOHN JIOKYMEHTALUU, B TOM UYHCJIE UMIIOPTHBIX, C KBa-
AUQUKAUUEN HE HHXKE YKa3aHHOH B 4.2.

S Merox uamMepeHum

BrinonHenue M3MEPEHU OCHOBAHO Ha COCOOHOCTH HOHOB KaNbIIUS
00pa3oBbIBaTH C TPUIIOHOM b MajOAUCCOLIMUPOBAHHOE, YCTOMYHBOE B IIE-
JIOYHOH cpee coecauHeHue. KoneuHas TOUKa TUTPOBAHHUS ONpeaensieTcs Mo
U3MEHCHHUIO OKpacku HHAUKATopa (MYpEeKCHuaa) u3 pO30BOH B KpPACHO-
GHoNeTOBYIO. [l yBEIUUYECHHUST YETKOCTH MEpexoha OKPACKH IIPeANOYTH-
TEJIbHEE KCIOJb30BATh CMELUIAHHBIH HHAMKATOP (MypeKcua + HadTONIOBLIH
3eEHbIM b). Ipy 3TOM B KOHEYHOH TOYKE TUTPOBAHHUS OKPACKa U3MEHSETCS
OT I'PsA3HO-3EIEHON 4O CUHEN.

Mariuii B yC/IOBUSIX aHaJM3a OCaXIAETCSd B BUAE T'MAPOKCUAA H HE MeE-

[1aeT OIpPEALICHUIO.
6 TpeboBanusi 6e301aCHOCTH, OXPAaHbI OKPYKAIOLUIEH cpeabl

6.1 [Ipu BBIIOSHEHUHU U3MEPEHUH MACCOBOM KOHUEHTpPALUMH KallbUMs B
npoOax MPUPOAHBIX H OYMIUEHHBIX CTOUYHBIX BOJ COONMIONAIOT TPeOOBaHUS
0€301aCHOCTH, YCTAHOBJICEHHLIE B HALIHOHAJIBHBLIX CTaHAApTax U COOTBETCT-
BYIOLIMX HOPMATHUBHBIX JOKYMEHTAX.

6.2 Tlo cTeneHu BO3JCUCTBUS HA OPraHH3M BpeAHble BELIECTBA, MUC-
MOAb3YEMbIe NMPU BBLITOJTHEHHUU H3MEPEHHH, OTHOCATCH KO 2, 3 KJjlaccaM
onacHocty no 'OCT 12.1.007.

6.3 ConepxaHue WCIOJb3yeMbIX BPEIHBIX BEUIECTB B BO3AYyXe padoueii
30HbI HE JOJDKHO NpeBbIlaTh  ycTaHoBJeHHBIX [IJIK B cOOTBETCTBHM C
['OCT 12.1.005.
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6.4 J1onojHHUTENIbHBIX TPEOOBAHHUM 10 IKOJOrHUYEeCKON 0€30MTaCHOCTH HE
NpeNbSBIIETCS.

7 TpeGoBanusi K KBaJu(PHUKALHH ONNepaTOPOB

K BBIMOJIHEHHIO U3MEPEHHH U 00paboOTKe UX PE3YJIbTATOB JOMMYCKAIOT-
Cs MIa CO CpelHuM IMpodeccHoHanbHBIM 00pa3oBaHUeM UM Oe3 npogec-
CHOHANBHOIO 00pa3oBaHMs, HO UMEIOLIKUE CTaXX padoOThl B J1aOOPATOPHHU HE
MEHEE roZla U OCBOMBLIKE METOJUKY.

8 Yci10BHUS BLINOJHEHU S H3MEPCHUH

[Tpu BBITIOJMHEHUU U3MepeHUi B tabopaTopuu JAOJDKHBI ObITE COOJIOE-
Hbl CJACAYIOUIME YCIOBHS:

- TeMIlepaTypa OKpyxarouero so3ayxa (22+5) °C ;

- atmoc(eproe nasinerue ot 84,0 no 106,7 xIla (ot 630 no 800 MM pr.
CT.);

- BJIAXXHOCTB Bo3ayxa He dosee 80 % npu 25 °C;

- Hanpsbkeuue B ceTH (220+10) B;

- 4aCTOTA NEPEMEHHOI0 TOKa B ceTy nutaHus (50£1) 1.

9 OT00p ¥ XpaHeHHe Npod

O100p Npo0 AJ1s BBHINOJHECHHS M3MEPEHMHW MacCOBON KOHLEHTPALUH
kanpuus npousBoautcd B coorBeTcTBUM ¢ ['OCT 17.1.5.05 u T'OCT P
51592. Obopynosanue ans orbopa npod A0LKHO cooTrBeTcTBOBAThE 1'OCT
17.1.5.04 n 'OCT P 51592. Myruble npobbs! GUABTPYIOT 4epe3 MeMOpaH-
Hoit GUABTP 0,45 MKM HIn OYMaXKHbLIA QUIBTP «CUHAA JieHTa». llepByro
nopuuI0 GUILTPATA cAeayeT OTOPOCUTh. IIpoOb! XpaHST B CTEKJIAHHOH MU
MOJIMATUIIEHOBOH NOCyAE He Goliee 6 Mec.

10 IloaroroBKa K BBLINOJHEHHUIO U3MEPEHHH
10.1 IIpurorosieHue pacTBOpoB H peaKTHBOB

10.1.1 PacrBop Tpunona b ¢ mosspHoit koHuentpauuen 0,02 MOJIB/ 1M
KOJIMYECTBA BeIeCTBa S3KkBUBayeHTa (fanee - KBJ)

PactBopstor 3,72 r TpunoHa B B 1 AM® AMCTHIIMPOBaHHOH BOJbL. Tou-
HYK) KOHIIEHTPAUMK pacTBOpa yCTaHABJIMWBAIOT [0 PacTBOpPY XJopuzaa
nuHKa B cooTBeTcTBUU ¢ 10.2 He pexxe |1 pasza B mecn.

PacTBOp XpaHsT B NJIOTHO 3aKPLITON MOCYAE.



PJ1 52.24.403-2007

10.1.2 PactBOop XxJjiopuja LMHKA C MOJSIpPHOM koHUeHTpauued 0,02
Mouib/iim® KBD

OtgewiuBaroT okoyio 0,35 r MetaJyIMUecKOoro HMHKA, CMAauHBAIOT €ro
HeOONbLIIUM KONUYECTBOM KOHUECHTPUPOBAHHON COJISHOH KHMCJOTHI U CEil-
4ac K€ MPOMBIBAIOT AUCTHIAKRPOBAHHON BOAON. LIMHK CYIIAT B CYIIHJIBHOM
wrapy npy temneparype 105 °C B tedenue 1 4, 3aTeM OXJNaxIamOT W
B3BELUUBAIOT Ha NAOOpaTOPHBIX BECaX C TOYHOCTHIO 10 YETBEPTOro 3HAKA
[1OCJIe 3ansTOH.

Hapecky HuHKa KOJIWYECTBEHHO NEPEHOCAT B MEPHYIO KOJOY BMECTH-
MOCTBIO 500 cvM”, B KOTOPYIO MpeJBapUTeNbHO BHOCST 10 - 15 cM® 6Guau-
CTWIMPOBAHHON BoAbl U 1,5 CM° KOHIIGHTPUPOBAHHON COJSHOW KHCIIO-
Tel. Llunk pacrTeopstoT. Ilocne pacrBopeHuss o0beM pacTBopa JAOBOASAT 10
METKH Ha K0JIOe MUCTHIINPOBAHHOU BOJOH U MEPEMELLINBALOT.

PaccyuThiBaioT MOJAPHYHD KOHUEHTpauui xjopuga uLMHKa Cg,p,
mosb/iM° KBD, B moJIydeHHOM pacTBope 1o GopMy e

C.fn = q > (1)
32,69V

rJe ( - HaBeCKa METAJIMYECKOrO [IUHKA, T;

32,69 - MOJsipHas Macca S5KBUBaJIeHTa LUHKa (1/2 Zn2+), I/MOJIb;

V - BMECTHMOCTb MEPHOI KOJIGBI, M.

ITpu pacuete 3HayeHue Cy, OKPYragiOT TaKUM 00pa3oM, YTOOBI OHO CO-
nepxano 4 3Havaliix UMOpsl.

10.1.3 AMMoBHUITHO-aMMHa4YHbIH Oy(hepHbIil pacTBOP

B mepHOM k040e BMECTUMOCTBHIO 500 M pactBopsroT B 100 CM® ZiHcC-
TWUIAPOBaHHOM Boabl 7,0 T' XJAOpHAA aMMOHHS M JOGABISIOT 75 CM® KOH-~
LLEHTPUPOBAHHOro pacTopa aMmmuaka. O0beM pacTsopa JOBOASIT 10 METKH
Ha Koibe AMCTHANMPOBAHHOH BOMOH M THIATEABHO NEpeMeIuuBaoT. bydep-
HbIA pacTBOP XpaHsAT B MOJIUITHIIEHOBOM [10Cyle He Doniee 2 Mec.

10.1.4 Ungukarop 3pHOXpOM UepHBIU |

B ctynke ¢ 50 r xnopyaa HaTpus TIHATENLHO pacTupatoT 0,5 r apruoxpo-
Ma yepHoro T . XpaHAaT B CKASHKE U3 TEMHOIO CTEKa He OoJiee 6 Mec.

10.1.5 Unpukatop mypekcu

B crynke co 100 r xyiopuaa HaTpus TiatenabHo pactuparoT 0,2 © Mypek-
cujia. XpaHsT B CKJISHKE U3 TEMHOI'0 CTeKja He 0oJiee 6 Mec.

3
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10.1.6 CMeLIaHHBIA HHAUKATOP

B crynke co 100 r xnopuaa Hatpus TwareabHO. pactuparoT 0,2 r my-
pekcuaa U 0,4 r HAQTOJOBOrO 3€JEHOr0 b XpaHsaT B CKNSHKE W3 TEMHOIO
CTeKJia He DoJiee 6 mec.

10.1.7 PactBop HagToN0BOrO 3¢ieHoro b, 0,8 %-Hpli

B 50 cm” OUCTUIIMPOBAHHON BOJBI pacTBOPAIOT 0,4 r HAPTOJIOBOTrO 3¢-
aeHoro b. PacTBop XpaHAT B TEMHOH CKJISSHKE B TEYCHHE 3 MEC.

10.1.8 PactBop HadTonoBoro 3eneHoro b, 0,08 %-nplid

K 5 cm” 0,8 %-Horo pactBopa HahTONOBOro 3eneHoro b 1o6asasior 45
CM® HCTUIUTMPOBAHHON BOMBI M MepeMeIluBaloT. PacTBOp XpaHST He Goee
3 mHel.

10.1.9 PactBop ruapokcuaa Hatpus, 20 Yo-HpiH

Pacteopsrot 20 r rugpokcuaa Hatpus B 80 CM® UCTHJUTMPOBAHHOM BO-
bl

10.1.10 PactBop rugpoxkcuaa Hatpus, 8 Yo-HbIH

Pactsopstor 40 r ruapokcuaa Hatpus B 460 oM NUCTHIIMPOBAHHOM BO-
JIB].

10.1.11 PactBop ruapokcuna Hatpus, 0,4 %-Hbli

PacTBopstor 2 r rugpokcuja Hatpus B S00 o™’ IUCTUJLIMPOBAHHOH BO-
bl

PacTBOpBI THAPOKCUAA HATPUS YCTOUYHUBEL IPU XpaHEHUHU B IUIOTHO 3a-
KpbITOH MOJUITUIICHOBOM IMOCYE.

10.1.12 PacTBOp cynbua HaTpUs

B 50 cM’ AMCTHIIMPOBAHHOM BOJbI PACTBOPSIOT 2 I' Cy/abduaa HATPHS.
XPpaHAT B MJIOTHO 3aKPBITOW MOJUITUJICHOBOH NOCYAE B XOJOJUJIBHMKE HE
bosee Henelu.

10.1.13 PacTBOp AusTUIAUTHOKApOaMarTa HATPUS

B 50 cm’ JUCTHILTUPOBAHHON BOABI PaACTBOPSIOT 5 I' AUITHIAUTHOKAP-
Oamara HaTpus. XpaHaT HE OoJice 2 HeAellb B XOJIOAUILHUKE.

10.1.14 PactBop ruapoxjiopuaa ruipOKCHIaMyiHa

B 100 cm NUCTHJIJIMPOBAHHON BOJBI PacTBOPSIOT 3 I THAPOXJIOpUAA
FMAPOKCUJIAaMUHA. XPaHAT B NJOTHO 3aKPBITOW TEMHOM CKIISIHKE B XOJIO-
JUJIbHHUKE B TEUCHUE MECALIA.

10.1.15 PactBOp coisHOM KUCIOTHI, 1:3

Cmewmsaor 200 cm” KOHLICHTPUPOBAHHON CONSIHON KUCIOTHI ¢ 600 cM
AUCTUIIITMPOBAHHOM BOJIKI.

3
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10.1.16 AKTHBHBIH YIOJb
IloaroroBka akTHBHOTO yIJjid IPUBEACHA B IPHIOKEHHHU A.

10.1.17 CycnieH3us ruipokcua amtOMUHUSA
[{puroroBnenne cycneH3uu rUAPOKCUIA alIOMUHHS NPUBEACHO B MPH-

noxeHuu b.

10.2 YcTanosjieHHe TOYHOH MOJSIPHOH KOHUCHTPAMH PacTBOpA
TpUJoHa b

B KOHHYECKYIO KOAOY BMECTUMOCTHIO 250 CM° ¢ NOMOIIBIO MHOETKH C
oJIHOM oTMeTKOM BHOCAT 10,0 cM’ pactBopa xyiopuaa uuHka (10.1.2), nodas-
as0T 90 cm’ AUCTHJUTUPOBAHHON BOBI, cM” aMMOHHHHO-aMMHAYHOT'O Oy-
¢epHoro pacreopa ¥ 70-100 Mr uaaukaropa spuoxpoma yeprnoro T. Coaep-
KMMOE KOJIOBI TILATEJbHO MEPEeMELIUBAIOT U TUTPYIOT M3 OIOPETKH BMECTH-
MOCTBIO 25 ¢M~ pacTBOPOM TpHJioHa b 10 mepexosia oxpacku 13 $hroJeToBO-
KPACHOH B royiy0yio (CHHIOIO).

MosapHyro KOHIEHTpaluuio pactBopa Tpullona b Cqy, Mone/mm KBD,
paCCYUTRIBAIOT MO PopMyJie

Cr, = Cp. IZ | 2)
Tp
rae Cz, — MOJsIpHasi KOHLUEHTpalys pacTBopa XJIOpHAA LUMHKA, MOJIB/IIM”
KB3;
V2, - 00beM pacTBOpa XJIOPHJIA [IUHKA, cM”.
V1, — 00beM pacTBOpa TpWIJIOHA b, NOUICAILNH HA TUTPOBAHHE, cM”.

11 Borinosinenue H3MepeHH il

11.1 Bo16op ycitoBUH THTPOBAHHAA

O0BEM aHKBOTLI NPOOLI BOJBI A5 BHINOJHEHUS U3MEPEHU MAcCOBOH
KOHLUEHTPALUWH KaJbllisg BbIOUPAIOT UCXOJS U3 U3BECTHOH BEJIHYMHBI YXECT~
KOCTU BOJIbI HJIM 110 PE3yJIbTaTaM OLIEHOYHOI'O TUTPOBAHUS.

JIng oueHoyHOro THTpOBaHUS oTOuparT 10 cM® Bogbl, noGassioT 0,2
cM” 8 %-HOro pacTBOpa rugpokcuaa HaTpus, 20-30 MP HHIMKATOPA MYypDEK-
CHJIa U TUTPYIOT pacTBOPOM TpulJioHa b 10 mepexona okpacku U3 po30oBOil B
KpacHO-(pHoJaeToBYIO. 10 BeTHUUHE U3PaCXOA0BAHHOIO HA TUTPOBaHUE 00b-
éMa pacTBopa TpuijioHa b BLIOUPaAOT U3 TaONMLIBI 2 COOTBETCTBYIOIHI 00D~
eM aJIMKBOTbI NPOObI BOJBI /ISl BBIMOJIHEHUS U3MEPEHHE MAacCOBOM KOHLIEH-

TpallUu KaJbL}4.
10
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Tabnupa 2 - O0béM npoObl BOIABI, PEKOMEHAYEMBIH [Jisi BBINOJHEHUS
H3MEPEHU MACCOBOU KOHUEHTpALIMU KalblUg

Benwunna xxectkocty Boabl, | Menee 5| Or 50010 | Or 10 10 20 | bonee
mMons/mm> KBD BKJIIOY. BKJIIOY. 20
O0beMm pactsBopa tpuyioHa b, | Menee2 | Or2 no 4 Or4 108 | boee 8
M3PACXOA0OBAHHEIM ITPU OLIE- BKJTFOY. BKJTHOY.

HOYHOM THUTPOBAHUH, cM”

PexoMeHayeMBblil 00bEM 100 50 25 10
ANIMKBOTH! MPOOBI BOABI, CM’

B 3aBHCUMOCTH OT KOHIEHTpALlMY KaJblIUs THTPOBaHHUE CICAYET NPOBO-
JUTH U3 OIOPETKH NOAXOAALEH BMECTHMOCTH. LECIU mo pesyjbTataMm ole-
HOYHOrO TUTPOBAaHUS 00beM TpunoHa b menee 0,4 CM HIIN BEJIHUYMHA XKe-
CTKOCTH MeHee | Mmonb/aM° KBD, Hcnons3yloT GIOPETKY BMECTUMOCTBIO 5
M’ [1pu 06’beme rpuiioHa menee 0,8 CM° HUTH BeJmLmHe YKECTKOCTH OT 1 J10
2 MMose/am” KBD - OHOPETKY BMECTUMOCTBIO 10 cM’; TIpH 6onee BBICOKON
KOHueHTpauHH KaJIbLUUMST HJIM BEJIUYHUHBL XKECTKOCTH — GmpeTKy BMECTUMO-
cThio 25 cm”. IIpu oTcyTeTBHH GropeTKH BMGCTHMOCTI:PO 10 cM> MOXKHO Hc-
[TOJb30BATh OIOPETKY BMECTUMOCTBIO 25 CM; JONMYCKAeTCs 3aMeHa GIOPETKH
BMECTHMOCTBIO 5 cM~  GIOpeTKOii BM@CTHMOCTBIO 10 cM°, OIHAKO 3ameﬂa
MHKPOGIOPETKH BMECTHMOCTBIO 5 CM° GIOPETKOM BMECTUMOCTBIO 25 cM’ He-

AOMYCTHMA.
11.2 TutpoBanue

11.2.1 B xonuueckyo kojidy BMECTUMOCTBIO 250 cM> OTMEPHBAIOT TH-
IeTKOMU TpeﬁyeMbm 00beM aIMKBOTHI MPOOBI, TOBOIST, ean HEOOXO VMO,
1o 100 cM® QUCTHINMPOBAHHOMN BOAOH, 100ABISIOT 2 M’ 8 %-HOrO PacTBO-
pa rugpokcuaa Harpus, 0,2-0,3 r uggukaropa mypekcuaa (cm. 10.1.5) nim
cMellanHoro upaukaropa (cM. 10.1.6) u TuTpyroT pacTBOpOM TpuJioHa b 1o
nepexo/ia OKPacku U3 po30BOH B KpacHO-GUOJIETOBYIO IPH MCIIONB30BAHNUH
MypekcuJa WJIH U3 IPA3HO-3€JEHON B CHUHIOK IIPH TUTPOBAHHUHU CO CME-
IIAHHBIM HHAMKATOpOM. lloBTOpsAOT TUTpOBAHHE H, €CIH PACXOXKACHHUE
00beMOB TpUJIOHA b MeXAy napaifieTbHbIMU THTPOBAHHUAMM HE [PEBBILLIACT
MPUBEACHHBIX B Tabnuue 3, 3a pesyiapTar NPUHUMAIOT CpelHee 3HaUYEHHE
o0bEMa TpuiIoHa b. B npOTHBHOM ciiyyae NOBTOPAIOT THTPOBAHHUE 10 NOJY-
YEHHUSA JJONTYCTUMOIO pacXOXXJICHUA Pe3yIbTATOB.

11
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[1.2.2 Ecnn B nepuoj XpaHeHUs B MpoOe Bpimal ocajokK kKapOoHaTa
KaJdblLiMsl, HEIIOCPEACTBEHHO TM€pe] BbITOJHEHMEM U3MEPESHUH NPO3pavyHyo
yacTh MPoOBI JEeKAHTUPYIOT (MIIM CIIMBAIOT IIOCPEACTBOM CU(POHA) B YHUCTYIO
CYXYI0 kK0JIOYy. OCTaBIIMUCA B CKIISHKE 0CafoK pactBopstoT, 1o0asus 0,5 - 1
CM’ KOHILIEHTPHPOBAHHOH COJITHOM KHCAOTBI. 3areM NpPO3payHyH YacTh
npoObl ¥ KUAKOCTL C PACTBOPEHHBIM OCAAKOM COECAUHSIOT BMECTE H HEH-
Tpaan3yoT 20 Y%-HeIM PAaCTBOPOM IUAPOKCHIA HATPpHS, 10DaBIAs ero no Ka-
MJIsiM ¥ KOHTponupys pH no nHaukatopaoH Oymare. Jlanee oTOuparoT aju-
KBOTY MOJYYEHHOr0 pacTBOpa H IPOBOISIT TUTPOBAHUE.

Tabnupga 3 - JlonycTHMBbIe PacXOXIECHUS MEXKAY TapauiejbHbIMU
THTPOBAHHUAMH B 3aBUCHMOCTH OT 00beMa pacTBopa TpuaoHa b

O6BeM pacTBopa TpunoHa B, uapac- | o3 | CB.3 108 | Cs. 8 nol2 | Cr.12
XOMOBAHHOIO Ha THTPOBAHHE, cM’ BKJIFOY. |  BKJIFOY., BKJIFOH.
JlonyctuMoe pacxoxaeHue 0,05 0,10 0,15 0,20
00BEMOB TPUIOHA B,H_CMB

wn

— — -

11.2.3 ing nmony4yeHus: JOCTATOYHO YETKOrQ IMEPEXoJa OKpacKu IMpH
TUTPOBAHUH CO CMENMIaHHBIM UHIUKATOPOM BaXXHO COOTHOILICHHE MYPEKCHAA
1 HA(TOJIOBOro 3€JleHOro B cMecH. 1 pasHbIX NMapTUi HMHAUKATOPOB 3TO
COOTHOUIEHHE MOXeT OBITh pa3HbM. ECAHM HNpH HCOONB30BAaHUM CYXOTO
CMEILIAHHOI0 HHAMKATOPA HE YAeTCA NOJYUUTH YCTKUM MEepexo OKPACKH B
KOHEYHOM TOYKE TUTPOBAHUS, CIEAYET UCIIONL30BaTh HAPTOIOBBIN 3€JICHbIH
B BUze 0,08 %-Horo pactBopa (cM. 10.1.8). TutpoBaHue npoROASAT ClEAYIO-
UM 00pazoM. OTOUpaAOT aTUKBOTY BOJIBI B KOHHYECKYHO KONOY, 100aBNSIOT
2 cM” 8 %-HOoro pacTBOpa rupokcuaa Harpus, 0,2 — 0,3 r uHAMKaTOpa My-
pexcuaa (cMm. 10.1.5), nmepeMelInBaOT U NPUIUBAIOT PacTBOP HA(TOJOBOIO
3eneHoro b a0 Tex mop, noka pactBop INPHOOPETET IPA3HO-3ENESHYIO OKpa-
cky (Bcero uper npumepiHo 0,9-1,2 cM” pacteopa). llocne atoro THTPYIOT

npoOy B coorBercTBUU € 11.2.1.
11.3 YcTrpanenHe MeIiarouX BJHSIHHIA

11.3.1 BbInoaHeHUIO H3MEpeHHMH MAaCCOBOMl KOHUEHTpalluM KasblLui
MelLaloT HOHbI xkejesa ( Goabuie 10 Mr/aM®), kobanbTa, HHKENs (bosbLIE
0,1 mr/am°), amomunus (Gonbuie 10 Mr/am’), meau (30,05 MI‘/}IM3), BBI3bI-
Bas HEYETKOE U3MEHEHHE OKPACKHA B TOUYKE DKBUBAJIECHTHOCTH, JIHOO TOJIHO-
CTBIO UCKJ/TIOUYast BO3MOXHOCTb UHAHKALIMU KOHEYHOH TOYKY TUTPOBAHUAL.

12



P 52.24.403-2007

Jpyrue KaTtuoHBbI, HApuUMEpP, CBUHEL, kaaMui, Mapradel] (Il), UMHK,
CTPOHLIMHM, Oapuil NpH BBICOKUX KOHLEHTpanusax (Kak NpaBUJIO HE BCTpe-
YarWUXCd B MPUPOAHBIX BOAAX) MOTYT YAaCTHUYHO TUTPOBATHCS BMECTE ¢
KaJbLIMEM U MAarHyueM W IMOBbIIIATE pacxoj TpuaoHa b. JIng ycrpaHeHus UM
YMEHBILICHHSI MELIAIIEero BIWAHUS KaTHOHOB METANJIOB K MNpobe mepen
TUTpOBaHKEM npubapistoT 0,5 CM” pacTBOpa CynbMUIa MM JUSTHIIUTHO-
kapbamara HaTpus u 0,5 CM~ pacTBOpA PHAPOXJIOPU/IA THAPOKCHIAMHUHA.

11.3.2 Pe3ynpTaTbl TUTPOBAHUS MOTYT OBITb UCKAXKEHBI B TIPUCYTCTBHH
3HA4YUTENbHBIX KosudecTB aHuoHoB (HCO; , CO;, PO,, Si032'), Ing
YMEHBIIEHUS UX BIUSHUS NMpoOy CHIeAyeT TUTPOBaTh cpasy Iocie aA00aB-
JIEHUS TMAPOKCHAA HATPUS U HHIUKATOPA.

11.3. 3 Memawiuee BIUSHUE B3BEUWICHHBIX BELIECTB  YCTpPaHSETCH
dUIBTPOBAHUEM NPOOHL.

11.3.4 Eciu npoba BOABI 3aMETHO OKpallleHa 3a CUYET NMPHUCYTCTBHA
BELLICCTB MPUPOJHOrO UJIH AaHTPOIIONEHHOIO MPOUCXOXKICHUS, 3aTPYAHSIETCS
GUKCcalus KOHEYHOM TOYKHM TUTPOBa-HUA. B 3TOM cnyyae npoOy nepej
BBITIOJIHEHUEM H3MEPEHHH CIEAYET TPONYCTUTh CO CKOPOCTLIO 3 - 5
CM /MHH uepes XpOMATOrpapMyeCKyrd KOJOHKY, 3alIONHEHHYIO aKTHBHbLIM
yriieMm (Beicota cios 15-20 cm). Ilepsbie 25-30 cM npoObl, IpOILCALICH
YepE3 KOJIOHKY, 0TOpaChIBAIOT.

Kak npaBuno, okpailieHHbIE COCAUHEHHUS AHTPOMOIrEHHOrO IMPOHUCXOXK-
JIEHUS COpPOHPYIOTCS AKTHUBHBIM YrieM TPaKTUYECCKH MNOJHOCTBK), B TO
BpeMs KakK MPUPOAHOrO (I'YMYCOBbLIE BEILECTBA) - JIMIIBL YaCTUYHO. IIpu He-
YCTPAHAEMON aKTuMBHbBIM YIJIEM LIBETHOCTU TpOoObl, OOYCJIOBIEHHON rymy-
COBBIMUM BEIUCCTBAMU, OMpe/eJICHUE KOHEYHOHW TOYKHU TUTPOBAHUA 3HAUYU-
TEJIBHO 00JieryacTcss MUCMNOJIH30BAHUEM IS CPABHEHUS CJIErKA NEPETHUTPO-
BAHHOM 1POOLI ATOM XKe BOJAbI (IPOOLI-CBUAECTENS).

11.3.5 Ecnu BBICOKAsT UBETHOCTH HE MO3BOJISICT YCTAHOBUTL KOHEUYHVYIO
TOYKY TUTPOBAHUS, JJIl YCTPAHEHHS LIBETHOCTH MOXHO HCIIOJIb30BaTh CYC-
MEH3UIO THAPOKCHAA allIOMUHUA. [l 9TOro B ¢takaH BMeCTUMOCTBIO 400 -
600 cM” ¢ [IOMOLILIO NUTNETKU BMeCTUMOCTRIO 100 cM” nomeriaroTt 200 M
npoObl, PUIMBAIOT K Hell IPaJyHpOBAHHON NPOGUPKON 6 cM® CyCreH3HH
MMAPOKCH A AFOMMHMS, IEPEMENIMBAIOT A0 oOecuBEeYHBaHUs MPOObI ¥ aI0T
OTCTOATHCS. DUIBTPYIOT Npo0y yepe3 OyMaxkHbIW GuiabTp "Oenas yeHrta',

OPOMBITLIM JUCTUAJUPOBAHHOU BOJAOW B MEPHYK) KOJOY BMECTHMOCTHIO
3
250 c™m”,

13
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Ocanok B cTakaHe M (PUILTP NPOMBIBAIOT 2-3 pa3a HEOOJILIIMMU TOPHUSIMHU
AUCTHIJJIMPOBAHHON BOJIbl, cOOMpas IpOMBIBHEIE BOABI B Ty k¢ KoJOy. Ilo-
CJle 3TOro JIOBOJST pacTBOP B KOJIOE 10 METKH, NMEPEMEUIUBAOT, OTOUPAIOT
U3 KOJObI HEOOXOAUMYIO ATMKBOTY U THTPYIOT €€ B COOTBETCTBUM € 11.2.
11.3.6 IIpy nOCTATOYHO BBICOKOM KOHUEHTpPALMU KaJlbUMS YCTPAHUTH
Melliarolfe BJIMSIHUS MOXHO pa3z0aBlicHUEM nmpoObl JUCTHIUIMPOBAHHON BO-

LOH.

12 Boruhciaenue H oopmMieHue pe3yjabTaTOB H3MEepeHH |

12.1 MaccoByro X, MI/ M , ¥ MOJISIpDHYIO X,,, MMOJIB/M” KB3, koHueH-
TPallHIO KajblLHs B aHAIU3UPYEMOH Mpo0e BoAbI HAXOIAT M0 OpMYyJIaM

3 p " mp o mp " mp
7 U X, % , (3)

rne 20,04 - macca mons KBD kanbius (1/2Ca°"), r/mois;
Cup - MOJSIpHAsl KOHLECHTpAIMsl pacTBOpa TPUJIOHA b, mons/am°  KBD;

Vmp - 00b€M pacTBOpa TpHiOHa b, noiueaniero Ha TUTpPOBaHUE NPOOEI,

3
CM ;
3

V - 0o0beM npoObl BOABL, B3ATLIA IJIs1 TATPOBAHHA, CM".

X.._

Ecnu ycTpaHeHHe UBETHOCTH OpOoObl OCYILECTBIAIIOCH C TOMOUIBK CYC-
[IEH3UH rUApOoKcHaa amoMuHus (cM.11.3.5), noJydeHHblH pe3ynbTar yMHO-
XaroT Ha 1,25.

12.2 Pe3ynbTaT U3MEPEHUS B JOKYMEHTAX, NPEAYyCMATPUBAIOLUUX €rO0
HUCIOJIL30BaHUE, MPEACTABIAIOT B BUJE:

X+ A, Mr/am® (P =0,99), (4)
rae X - cpeaHee apupMeTU4eckoe 3HAU€HUE ABYX PE3YJNbTATOB, PA3HOCTD
MEXJ1y KOTOPhIMU HE NpPEBBILIAET Npejesia NoBTopsAaeMocTy r (2,77 ¢;). 3Ha-

YeHMS ¢, NPUBEACHBI B TadAUNE |;
+A - rpaHuIibl XapaKTEPUCTUKHA TTOTPEIIHOCTH PE3YIhTATOB U3MEPECHUMN

IS JAaHHOHW MAacCOBOM KOHLIEHTpAUUU Kaibuus (Tadanua 1).

UuclieHHbIe 3HaYEHUSl pe3yjbTaTa HU3MEPEHUH JIOJDKHBI OKAHYUBATHCS
uudpoii Toro xe paspsaa, YTo U 3HAYECHUS XAPAKTEPHUCTUKH MOIPELIHOCTH;

nocjieHue He NOJIKHBI COAEpkKaTh 0oJiee ABYX 3HaYalUuX Hu@p.
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12.3 JlonycTHMO NpeAcCTaBJIATh PE3YILTAT B BUJE
X +A, (P=0,95) npu yciioBun A< A, (5)

rae +A, - FpaHuIbl XapaKTEPUCTUK NOTPELUHOCTH PE3YJbTATOB H3MEPEHUM,
YCTAaHOBJIEHHBIE IIPU peaTU3alUA METOIUKH B 1a00OpPaTOPHH H
obecrieunBaeMble KOHTPOJIEM CTAOUJIBHOCTH PE3YJJbTATOB U3Mepe-

HHUH.

[IpumeyaHue - JIONyCTUMO XapaKTEPUCTUKY MOTPEINHOCTH PE3yIETATOR H3ME-
PEHUIT NTPU BHEAPCHUH METOAUKY B JIAOOpATOPHUH YCTaHaBIMBATL HA OCHOBE BhIpaXe-
Hua A= 0,84°A ¢ nocneaylomumM yTOUHEHHEM 110 MEpPE HAKOTUIEHUS UH(OpMaLIHU B
[POLIECCE KOHTPOJIA CTaOUIILHOCTH PE3YIILTATOB U3MEPEHHH.

12.4 Pe3yabTaThl U3MEPEHUH OQOPMIISIIOT TPOTOKOJIOM MU 3alIHCHIO B
KypHaje mo ¢bopMam, NPHUBEACHHBLIM B PYKOBOACTBE 1O KaUeCTRY J1abopaTo-
pHH.

13 KonTpoas KauyecTBa pe3y/ibTATOB H3MePEeHU NPH peaH3auuu
METOAUKH B JlabopaTopuu

13.1 O61ne noJaoxedust

13.1.1 KoHTposb KauecTBa pe3ybTaTOB U3MEPEHUM IIPH peain3aluu
METOIUKH B JA0OpaTOpHUH NpeaycCMarpuBacT:

- OIEPATHBHBIA KOHTPOJIb UCIIOJHUTENEM IIPOLEAYPHI BEITOTHEHUS U3-
MEPEHUH (Ha OCHOBE OLICHKH MOBTOPSEMOCTH, MOT'PEILIHOCTY NP peasIn3a-
WU OTJICIBLHO B3ITOW KOHTPOJBHON MPOUEAYPH!);

- KOHTPOJIb CTaDUJILHOCTH PE3YbTaTOB H3MepEeHni (Ha OCHOBE KOHTPO-
JI1 CTAOUJIBHOCTH CPEAHEKBAAPATHUCCKOTO OTKJIOHEHMS IOBTOPSAEMOCTH,
CPEAHEKBAAPATUUECKOrO OTKJIOHEHUS BHYTPUIIA0OPATOPHOH NPEeUU3UOHHO-
CTH, NOrPEUIHOCTH ).

13.1.2 IlepyuoaM4HOCTH ONEPATUBHOIO KOHTPOJISI M NIPOLIELYPbl KOHTPO-
JIsi CTADUJIBHOCTU Pe3YJibTaTOB BBITOJHEHUS U3MEPEHUN PErIaMEHTHPYIOT B
PYKOBOJICTBE MO KaYECTRY J1abopaTopuu.

13.2 AnropurTM onepaTHBHOI0 KOHTPOJIS NOBTOPSIEMOCTH

13.2.1 KOHTpO/ab NOBTOPAEMOCTH OCYLIECTBISIOT AJIA KaXKAO0ro U3 pe-
3yJIbTATOB U3MEPEHHH, NOJYUYEHHBIX B COOTBETCTBUU C METOAMKOH. st 3TO-
ro OTOOpaHHyro npody BOJbI ACIIT HA JBE YACTH, U BBINOJHSIOT U3MEPEHUS

B COOTBETCTBUM C pa3aesiom 1 1.
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13.2.2 Pe3ynbTaT KOHTPOJbHON MPOHEAYPHI Ty, MI/AM, pPacCUYMTHIBAIOT
Mo (GopMyJie
B l X1~ Xz I ; (6)

rae Xi, X, — pEe3yJAbTaThbl U3MEPEHUH MACCOBOM KOHLIEHTPALMM KalbLMs B
3
npo0Oe, Mr/am".

13.2.3 [Tpemen MOBTOPSEMOCTH T, MI/AM", PACCYHTBIBAIOT [0 popmye
=277 o, (7)
FJe G, — [0Ka3aTeNb IIOBTOPSIeMOCTH, Mr/am° (Tabumina 1).

13.2.4 Pe3ynpTaT KOHTPOJIBHON IMpoueayphbl JOJDKEH YIOBJIETBOPATDH yC-
JTOBHIO

<r,. (8)

13.2.5 Ilpu HecobmoaeHun ycnoBus (8) BBIIOJHAOT €ie ABa U3MEpe-
HUSI M CPABHHMBAIOT PasHUIlY MEXAY MAKCUMAJbHBIM U MUHHUMAJIbHBIM peE-
3yJIbTATAMM C HOPMATUBOM KOHTPO.S paBHBIM 3,6°6.. B ciaydae moBTOPHOIO
PEBBILLIEHUS MpeJieia TOBTOPSAEMOCTH, MOCTYMAT B COOTBETCTBUU C Pa3-

neiaoMm 5 TOCT P UCO 5725-6.

13.3 AJIropuTM OHEPATHBHOI0 KOHTPOJSA NPOREAYPHI BbINOJIHEHHUS
H3MepeHHil ¢ HCHOJIL30BAHMEM MeTo/a J00aBOK COBMECTHO C METO/A0M

pazbaBJieHUus npood

13.3.1 OnepaTuBHBIN KOHTPOJIE MPOLECAYPHI BBIIIONHEHUS U3MEPEHUN C
HCIIOJIL30BAHMEM METOJA 100ABOK COBMECTHO C METOAOM pa30aBjieHUs MNpo-
OBl IPOBOJSIT, eCIH MACCOBAd KOHUEHTPALIMS KalbIA B pabouell npobe co-
crasisieT 10 Mr/am° 1 6osiee. B IpoTHBHOM cilydyae OMepaTHBHBIH KOHTPOID
MpOBOJAT ¢ UCIOJIL30BAaHUEM MeToa 100aBoK coriacHo 13.4. [lns BBeaeHus
nodaBok ucnone3ylorT | CO UM arrecTOBaHHbBIN PacTBOP KalabLiUs (IPUJIO-

xeHue B).
13.3.2 OnepaTuBHBIA KOHTPOJIb HUCIIOJHUTENEM IPOUEAYPH! BBIMOJIHE-

HUS U3MCPEHUM MIPOBOISAT NMYTEM CPaBHEHUS PE3YJIbTATOB OTHEIbHO B3ATOH
KOHTPOJBHOH pouenypb! K, ¢ HopMaTuBOM KOHTpPOJIS K.
13.3.3 Pe3ynbTaT KOHTPOJILHOM npoueaypsb! Ky, MI/IM°, PACCUMTHIBAIOT

1o popmyie

-—//

Ke=X" +@-n-x'-¥-c, (9)
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riae X’- pesyjbTaT KOHTPOJBHOTO HM3MEPEHHMs MAacCOBOM KOHIEHTpallUu
Kanbuusi B mpode, pa30aBJICHHOH B 1 pa3, ¢ M3BECTHOM J00ABKOM,
MI/IM;
X' - pe3yJbTaT KOHTPOJIBHOIO HM3MEpPeHHs MacCOBOM KOHIEHTpPALUu
Kanbliusi B npoode,

. 3
paz0aBleHHOMN B 1) pa3, MI/IM;

X - pe3yabTaT HU3MepeHUs MaCCOBOM KOHLICHTPAIMH KaJlbLus B paboyeii
npobe, Mr/aMm:
C - KOHLEHTpauus 100aBKU, MI/IM’.

13.3.4 HopmatuB xoHTpoJIs K, MI/ M, PACCUYHUTBIBAKOT 110 opMye

N ~N2 . A2 2 10
K \/Aﬂx" +(77 1) Aﬂx' +Aﬂx ’ ( )

rae Ay (A, U A, ) — 3HAYEHHS XapaKTEPUCTHK MOTPEIIHOCTH pe3yibTa-

TOB U3MEPEHUH, YCTAHOBJECHHBIC IPH peaiM3alliil METOAUKHU B Jia-
OOpaToOpHM, COOTBETCTBYIOLLIME MACCOBOM KOHIEHTPALUU KaJbIHs
B pa30aBsicHHOH n?06e ¢ nobdaskoil (pazdaBicHHOH Npode, padbo-
qeit mpode), Mr/aMm’.

[IpuMeuanue — JlonyctuMo Ijist pacuyera HOpMATyuBa KOHTPOJIS MCIIOJIL30BATh 3HA-
YEHUS XAPaKTEPHUCTUK MOIPEUIHOCTH, [MOJYYEHHBIE PACYETHBIM NyTeM I[10 GOpMYyJIam

Aﬂx1:0,84' ﬁ\x,lzi zﬁﬂxlo,g‘”-l'ﬁx.

13.3.5 Eciv pe3ynbTar KOHTPOJBHOM MNPOLCAYPHI YIAOBJIETBOPSET YCIIO-
BU1O:

| K¢ 1<K, (11)

MPOLENYPY aHaIU3a NPU3HAIOT YAOBIETBOPUTENLHOM.

[1py HesbinoyiHeHun yciaosus (11) KOHTPOJIBHYIO Mpoueaypy MOBTOPSIOT.
[Ipy nosTopHOM HEBBLINOAHEHHH YCJIOBUS (11), BBISICHSIOT NMPUYUHDLL, TPH-
BOAALME K HEYAOBJICTBOPUTEIbHBIM pe3yNbTaTaM, U NPUHUMAIOT MEPLI IO
HX YCTPAHEHHUIO.
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13.4 AJIropuTM OINEPATUBHONO KOHTPOJISI Ipoueaypbl BHINOJTHEHHUS
H3MEPCHUH ¢ HCTIOJIL30BAHHEM MeTo4a 100aBOK

13.4.1 KouTposib UCNOJHUTENIEM NPOLEAYPHl BBITOJHEHUS W3MEPEHHUH
NPOBOJAT MYTEM CPaBHEHHUS PE3YJbTATOB OTACIBbHO B3ATOM KOHTPOJIBHOMU
npoueaypsi Ky ¢ Hopmarusom koHTpoJis K.

13.4.2 PesynbpTar KOHTPOJILHON npoueaypsl K, MI/m, paCCUYUTBIBAIOT
1o (hopMmyJie

K. =x/ -%-C, (12)

rae X' — pe3ylbTaT KOHTPOJLHOIO M3MEPEHHsS MacCOBOM KOHIEHTpaLUH
KaJablUMsg B NPOOE ¢ U3BECTHOM JOOABKOM, MF/)IIM3;
X — pe3yjbTaT M3MEpEHH S MAaCCOBOH KOHIEHTpAlUH KalbIus B pado-
yel npobe, Mr/am-;

C — KoHueHTpanus 100aBKH, MI/AM".
13.4.3 HopMaTuUB KOHTPOJIS ITOrpelIHOCTH K, Mr/aM, pacCYHUThIBAIOT MO
Gopmylie

K = (A2 +(An)? (13)
rne A . (A,x) - 3HAYCHUS XapaKTEPUCTUKH MOIPEIIHOCTH PE3YJIbTaTOB

M3MEPEHUH, YCTAHOBJICHHBIC TIPU peaIM3alliud METOHU-
KK B J1adOpaTOpud, COOTBETCTBYIOLLIME MAacCOBOM  KOH-
HeHTpauuu kKajabuust B npobe ¢ pgobaskoi (pabouycii

npooe), MI/IM".

[TpuMeuanune — JIOmyCcTUMO [Jis pacyeTa HOPMAaruBa KOHTPOJIA HCIOJIBb30BATH
3HAYEHHUA XapaKTEepPUCTHK MOrPEIIHOCTH, MOJIYYCHHBIE PACYETHBIM ITyTEM 110 (hopmMyJiaM

A =084 A u Ay =084A,

JX

3.4.4 Ecau pe3ysibTaT KOHTPOJIBHON NPOLEAYPHI YAOBIETBOPAET YCIOBUIO
K< K, (14)

NpOUEAYpPY MPHU3HAKOT YAOBAECTBOPUTEIHLHOM.

[Ipy HeBbINOJHEHUH YCHOBHS (14) KOHTPOJILHYIO IIPOUEAYPY [TOBTOPSIOT.
[Tpy NOBTOPHOM HEBBHIOJIHEHUHN YCN0BUs (14), BBISCHAOT NPHYUHBI, NPU-
BOJSIIME K HEYAOBJIECTBOPHUTECIbHBIM pPe3yiabTaraM, U IPUHUMAIOT MEPHI 110

UX YCTPAHEHHUIO.
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14 I1poBepka npuemMJIeMOCTH pPe3yjibTATOB, MOJY4YaEMbBIX B YCJOBHSIX
BOCHPOM3BOAHMOCTH

PacxoxpneHue Mexay pe3ybTaTaMd M3MEPeHHil, IOJyYeHHBIMH B JBYX

nabopartopusax He HOKHO TMPEeBbIMIAThL Mpedena BOCHPOM3BOAMMOCTH R.
[Ipu BBINOJHEHUH 3TOrO YCAOBUS NpUEMIIEMbl 00a pe3ysibTaTa U3MEPEHHH U
B KQUECTBE OKOHYATEJIbHOIO MOXET ObITh HCHOJB30BAHO UX O0LUIEE CPCAHEE
3HaueHUe. 3HaueHue R pacCUUTHIBAIOT O opMyJie

R=2,77 - oy . (15)
[Ipy npesblllIeHHH Npelieaa BOCOPOU3BOAUMOCTH MOTYT ObITh MCIOJIB30-

BAHBI METOJbI OLIEHKH MPHEMJIEMOCTH PEe3YJbTAaTOB M3MEPEHHUH COrJIacHO
paznena S I'OCT P MCO 5725-6 unu MU 2881.

[IpuMeuanue — TIpoBepka NPUEMIIEMOCTH IPOBOAHMTCA MPH HEOOXOAUMOCTH
CPaBHEHHS pe3yNbLTaTOB U3MEPEHHUN, MMOTyUYEeHHBIX JBYMS J1a00paTOPHAMH.
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IIpunoxenue A
(00s13aTeIBbHOE)

HloaAroroBKka aKTHBHOIO YIJIf

Ilopuuio akKTUBHOIO YIJid, JOCTATOUYHYIO IJ 3allOJHEHUS KOJOHKH,
MOMELIAIOT B TCPMOCTONKYKD  KOHMYECKYI0 Konby, nodasisrot 100- 150
M pacTBopa CONSHOH  KHCNOTH 4 MOJIB/IM> W KHMSITAT 2-3 u, HaKpHIB
KOJIOY 4acOBBIM CTEKJIOM. ECiu pacTBOpP KMCIOTHI OKpAalKBACTCSH, IOBTO-
pSIOT OIEepaluio A0 T€X IOp, I[OKAa OH He OCTaHEeTCs OECUBECTHBIM. YTOJIb
OTMbIBAIOT JUCTUJUIMPOBAHHOK BOAOW 10 3HaueHHUs pH, COOTBeTCTBYIOMIE-
ro pH 1ucTujumupoBaHHOM BOABI 10 YHUBEPCAJIBHOW MHAUKATOPHOUN OyMare,
nodasisor 100-150 cM® pacTBOopa TMAPOKCHIA HaTtpus 1 MOJIB/IIM” U BbI-
nepxkuBaroT 8-10 4. Eciu nosiBaseTcs okpacka, ornepaluio NoBTOPSIOT.

OYUUIEHHBIH Yroiab OTMBIBAIOT JUCTUUIMPOBAHHOU BOJIOM [0 HEH-
TPaJbHOH peakUHH [0 YHUBEPCAJIbHOW HHAMKATOPHOH Oymare. XpaHAT B
CKJISHKE ¢ JUCTHJITUPOBAHHOHU BOJOM.

[Tocne npomnyckaHusi KaxKaoW MpoObl BOABI YrOJib B KOJOHKE pEreHe-
pupyIoT npoMbiBaHueM 0,4 %-HbIM pacTBOPOM TMAPOKCHUJIA HATPUS 10 HC-
YE3HOBCHHUS OKPACKM HOCIEHHEro, 3areM AUCTH/UIMPOBAHHOW [0 HEH-

TPaJbHON peakiui.
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IIpuaoxenue b
(0b0s13aTEeNbHOE)

IIpuroropijienue CyCneH3uH rMAPOKCHAA AJTIOMHHHS

B crakan BMecTHMOCTBIO 1 AM° nomemaroT 500 cm® OUCTUIIUPOBAHHOH
BOAbI M pacTBOpSOT B HEeW 63 I  amoOMOKaJMeBbIX KBAaCLIOB
(KAI(S0O,4), 12H,0). Harpeparot pactBop mnpumepHo ao 60 Cn [pyu I10-
CTOSHHOM MepeMELINBaHUM MeJUIeHHO TIpubaBisor 28 cM> aMMHUAaKa BO/I-
Horo. JlaroT cMecu OTCTOSTBCS B TE€UEHUE 1 4, a 3aTeM NPOMBIBAIOT He-
CKOJILKO Pa3 JUCTHJUIMPOBAHHOW BOAOH, NEKAHTHUPYS KUAKOCTH HaJ Ocai-
koM. Ilocnennsis mpoMbiBHAg BOJa HE AOJDKHA JaBaTh MOJOXUTEILHON pe-
aKIHK Ha cyiabdartbl (npoda ¢ pacTBOPOM Xjopuaa Oapus). JJasg npuroTos-
JICHUs pacTBOpa xjopuja dapus B 80 M AUCTUJUIMPOBAHHOUW BOAKI PACBO-
pator 10 r xynopuna Gapus, npubasiasiorT 10 cM® KOHLEHTPUPOBAHHOM COJS-
HOM KHCJIOTHI U NepeMelunBaroT. st nposBeeHus npoObl Ha Cyabdarthl K S
M MPOMBIBHOH BOAb! IpuauBaroT 0,5 cM pactBopa xyiopuaa Oapus. Ilo-
MYTHEHHUE CBUACTEILCTBYET O MPUCYTCTBUH CYJIL(AaTOB B IPOMBIBHON BOJE.
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Ipuinoxenue B
(peKOMEHAYyEMOE)

Meronuka

NPUrOTOBJICHHS ATTECTOBAHHBIX PACTBOPOB KaJIh U
AP1-Ca u AP2-Ca

B.1 Haznadenune u 00JiacTh NPUMEHEHU S

Hactosmias MeToauKa perjiaMeHTUPYET HPoUeaypy NPUrOTOBICHUS aT-
TECTOBAHHBIX PACTBOPOB KaiblUsl, NMpeJHA3HAYECHHBIX AJIS KOHTPOJS TOYHO-
CTH pe3yJIbTaTOB HW3MEPEHHH MACCOBOM KOHILECHTPALUU KaJIbLUSA B NPUPOL-
HbIX U OYULIEHHBIX CTOYHBIX BOAAX THTPUMETPUUECKUM METOJIOM.

B.2 MeTpoJiornyeckue XapaKTepHCTHKH

MeTponoruyeckue XxapakTepUCTHKH aTTECTOBAHHBIX PACTBOPOB IpHUBE-
neHbl B Taoauie B. 1.

Tadbnuna B.l1 - Merponornyeckyue XapakKTE€pUCTHUKHU aTTECTOBAHHBIX pac-
TBOPOB KaJbIIUA

3Ha4YEHHUE XAPAKTCPUCTUKHU JIA

Haumenosanue xapakTepucTKH aTTECTOBAHHOIO pacTBOpa
AP1-Ca AP2-Ca
ATTECTOBAHHOE 3HAYEHHE MACCOBOH KOHIIEH- ~
a 50,00 5,000

TPALKH Kalbliks, MI/CM’

[ 'paHuIIBl NOTPEWHOCTH YCTAHOBJICHUSA aTTe-
CTOBAHHOI0 3HAYEHNSI MAacCCOBOU KOHIIEH- 0,50 0,052
tpauuy kansuus (P=0,95), Mr/cMm”

e

B. 3 CpeacrBa uaMepeHUH, BCIIOMOraTe/IbHbIe YCTPOHCTBA

B.3.1 Becol nadoparopusle Beicokoro (II) knacca tounoctu no ['OCT

24104-2001.
B.3.2 Konbbl Mepurbie 2 kjacca tounocty 1o FOCT 1770-74 smecTuMo-

CThIO 250 cM° ~ 2 1T,
B.3.3 I'lunerka ¢ ool otmeTkod o 1 OCT 29169-9]1 BMecTUMOCTBIO

25 e,
B.3.4 [unuuap mephstit mo FOCT 1770-74 BmectumocTsio 100 em” .
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B 3.5 CrakaH XUMHUYECKUH MOJUIIPOIUIICHOBBIN BMECTUMOCTBIO
250 cm”.
B.3.6 Crakan B-1, TXC no 'OCT 25336-82 BmecTuMOCTBIO 250 cM”,
B.3.7 IIpoMbiBanka
B.3.8 [1anouka crexkassHHasl.

B.3.9 Crexno yacosoe.
B.3.10 llInarens.

B. 4 UcxoaHble KOMOOHEHTBI ATTECTOBAHHBIX PACTBOPOB

B.4.1 Kaneuuit yrnekucnoiii (kapdooHnat kansius) o 'OCT 4530-76,
X.4. OcuoBrOM komioHeHT — CaCQO3, MaccoBas 10As KOTOPOro He MeHee 99

%, monexynspHas macca — 100,09.
B.4.2 Kucnora consinasg no 1 OCT 3118-77, x.u.
B.4.3 Bona aucrunnnposadnas, | OCT 6709-72.

B. 5 IIpoueaypa npuMroToBJeHUS ATTECTOBAHHBIX PACTBOPOB

B.5.1 IlpuroropieHue arrecToBaHHOro pacteopa kansuus AP1-Ca

Ha Becax BBICOKOro kjiacca TOYHOCTH B3BEUIMBAIOT B IOJHIIPONHJICHO-
BOM CTaKaHe BMeCTHMOCTBIO 250 cm” 31,216 1 KapOOHaTa KaJiblUs C TOYHO-
CTbIO JIO YETBEPTOro 3HAKA Nocie 3anidTod. HaBecky cMauuBaroT AUCTUIUIM-
POBaHHOW BOJOH U f00aBasIOT NOCTENEHHO 120 ¢cM™ contsiHoM Kucnotsl (1:1)
npd nepemMcemiMBanud. HakphIBalOT CTakaH YMCTBIM YAaCOBBIM CTEKJIOM U
OCTaBJISIIOT CTOSITL 10 PACTBOPEHUS.

[locnie pacTBOpPEHHUST OCTOPOKHO, 10 MAJIOYKE, NIEPEHOCAT PACTBOP UEPE3
BOPOHKY B MEPHYIO KOJIOY BMECTUMOCTEIO 250 cM. Tpu-yeTeipe pasza orno-
JIJACKUBAKOT CTAKAH ¥ BOPOHKY JAUCTHIJIMPOBAHHOMN BOJON U NMEPEHOCAT CMbi-
BbI B TY e K0J0y. JIOBOAST pacTBOP B KOJIOE AUCTUILIMPOBAHHON BOJOU J10
METKH U [1epeMelInBaroT.

[lonyuenHomy pacTBopy NPUITUCHIBAIOT MACCOBYIO KOHLEHTPALUIO
kaJbiusg 50,0 mMr/em”.

B.5.2 [Tpurorosnenue arrecToBaHHOro pactesopa AP2-Ca

B MepHyo koli0y BMECTUMOCTHIO 250 cM® BHOCHT 25,0 cM pacTBoOpa
kanbuust AP1-Ca nunerkoii ¢ 0jHO OTMETKON BMECTUMOCTBIO 5 cM°. OFn-
€M pacTBOpa JOBOAAT JO METKM Ha KOJ0€ AUCTUIIMPOBAHHOW BOAOH M Ie-
peMelluBaloT.
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[lojlyyeHHOMY pacTBOPY TMPHUIIMCBIBAIOT MAaCCOBYK) KOHUEHTPALMIO
3
kaneug 5,00 mr/cm”.

B.6 Pacyer MeTPOJIOrH4YeCKHX XapPAKTEPUCTHK aTTECTOBAHHBIX pac-
TBOPOB

B.6.1 Pacuer MeTposiornuyeckux XapakTepuCcTHK aTTECTOBAHHOIO PacTBO-
pa AP1-Ca
ATTECTOBAHHOE 3HAUYCHHUE MACCOBON KOHIEHTPALUK Kalbius |, MF/CMB,

pacCUYUTBHIBAIOT N0 (PopMyIIe

4 .
Cl ~ m-40,03-1000 | (B.1)

V100,09
rae m — Macca HaBecku KkapOoHarta Kanslus, I

V — BMECTHMOCTH MEPHOM KONIBbL, CM”;
40,08 u 100,09 — macca MoJs KanplUMd U KapOOHATa KajbL M, COOTBET-

CTBEHHO, I/MOJIb.

Pacuer npenesiia BO3MOXHBIX 3HAQUEHUW NOIPELUHOCTH YCTAHOBJICHHS
v 3
MaCCOBOW KOHUECHTpalUK Kanbuus B pacreope AP1-Ca A,, Mr/cM”, npoBo-

AUTCA 110 popMmye:

r
A A A

. H N2 M \2 V \2
Ay =Cp (7 +CE +(55)

(B.2)

rae C; — IpUNUMCAHHOE PacTBOPY 3HAYEHUE MACCOBOM KOHLEHTPALIUU KaJib-
1M, MI/CM:
A, — npeaenbHoe 3HaYCHHE BO3MOXKHOTO OTKJIOHEHHS MacCOBOH JIOJIU
OCHOBHOT'O BELIECTBA B PEAKTUBE OT MPUIIMCAHHOIO 3HAYEHHUS |,
70;
L — MaccoBast A0J18 OCHOBHOTO BEIIECCTBAa B PEAKTHUBE, NMPUNKCAHHAS
peakTHBY KBATM(PUKALIMU X.4., %;
A,,— npeaesibHas BO3MOXXHAs NOTPELIHOCTh B3BEILIMBAHUS, T
m — Macca HaBeCKM KapOoHaTa KaJabUus, I';
Ay — npefieIbHOEC 3HAYEHHUE BO3MOXHOTO OTKJIOHEHUS 00beMa MEpPHOM
KOJIOBI OT HOMHHANBLHOTO 3HAYCHUS, CM;
V — HOMHHAJIbHBIH 00BbEM HCIOJB3YEMONH MEPHOH KOJOBI, cM”.
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[TorpeliHOCTh YCTAHOBJICHUS MAaCCOBOW KOHLIGHTPAUMH KalbLus B pac-
tBOpe AP1-Ca paBHa

1,02 0,0006.2 03
V900" * 317160 T 55

B.6.2 PacyeT METPOJIOrHUYECKHUX XapaKTEPUCTUK aTTECTOBAHHOI'O PacTBO-
pa AP2-Ca

ATTECTOBAHHOE 3HAYCHUE MACCOBOM KOHLIEHTpauuu Kaibuus C,, MI/CM”,
PACCUUTBIBAIOT 11O (popMYyJie

y2 = 0,50 Mr/cm”.

Al =50,0-

1 (B.3)

roe C; — npunucanHoe pactsopy AP1-Ca 3HaueHue MacCOBOH KOHLIEHTpA-
MU KaJdblM, MI/CM;
V| — o00bem pactBopa AP1-Ca, otOupaeMblil MAIETKOMH, M
V, — BMECTHMOCTH MEPHOI KOIGbI, CM.
PacueT nmorpeiHoCcTd YCTaHOBJIEHHWS MAcCOBOH KOHLUEHTPAUUU KaJlbLUUs B
pactBope AP2-Ca A,, MI/CM°, TIPOBOIMTCS MO (hopmyie:

A A

A V V

_ , 112 I 2 232

8 =Cory [P+ P2 (B.4)

rae C, — npunucanHoe pactsopy AP2-Ca 3Hauenne MacCoBOHW KOHUEHTpA-
MUY KaJdbl{Usi, MT/CM” .
Ay — norgemﬂocm [IPUTOTOBIEHUS arTecTOBaHHOrO pactsopa AP1-Ca,
MI/CM”;
C; — npunucaHHoe pactBopy AP1-Ca 3HauyeHne MacCOBOM KOHUECHTpALlUU
KaJbIlysL, M/ M .
v~ NpeaeibHOEe 3HAYEHUE BO3MOXKHOI'O OTKJIOHEHHS o0beMa Vi OT
HOMHHAJILHOTO 3HAYEHHS, CM”;
V; — o6bemM pactBopa AP1-Ca, orGupaeMblii mUIeTKOH, CM';

AV — NPCACJIBHOC 3HAHUCHHWC BO3MOXHOI'O OTKJIOHCHHUA BMCCTHUMOCTHU
2

. 3
MEPHOM KOJIOBI OT HOMUHAJILHOTO 3HAYEHUS, CM";

. 3

V5 — BMECTUMOCTB MEPHOU KOJOBI, CM™.

A
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[lorperHocTh YCTAHOBJIEHMST MAaCCOBOM KOHLICHTPAUMUH KaJlblMg B pac-
TBOpe AP2-Ca paBHa

. 0502 006 > )y _

\ 0,052 MI/CM".

B.7 Tpebopanusi 6e301aCHOCTH

Heobxonumo cobaropate obinue TpeboBaHHsi TEXHUKH O€30MacHOCTH
pu padoTe B XUMUUYECKUX 1ad0paTOpUsX.

B.8 TpeGopaHus K KBaJMPHUKAUMH HCTTOJHHUTEICH

ATTECTOBaHHBIE PACTBOPHl MOXET I'OTOBUTH MHXXEHEP UJIH JIADOPAHT CO
cpeHuM npodeCCUOHaNbHBIM 00pa30oBaHHeM, MPOLIEAIUUMH CHEeIHAILHYIO
[MOJATOTOBKY U MMEIOWMH CTaX padoThl B XUMHUYECKON J1adOPAaTOPUH HE Me-

Hee 6 MeCsILIEB.

B.9 TpeboBanusi K MAPKHPOBKeE

Ha ckngHKU ¢ arTeCTOBAaHHBIMH PACTBOpPAMHM AOJLKHBI OBITh HAKJIEECHBI
YTUKETKH C YKAa3aHHEM YCJIOBHOTO 00O3HAYeHUS aTTECTOBAHHOIO paCTBOpA,
MacCOBON KOHUCHTPAIMY KAJbUUS B paCTBOPE, MOrPEIIHOCTH €€ YCTAaHOBE-
HUS A 1aThl IPUTI'OTOBICHUS.

B.10 YciaoBust XpaHeHus

ArrectoBagHbiii pactBop AP1-Ca XpaHsT B NIOTHO 3aKpLITON CKIISHKE

B TEUEHHE roja.
ATrecTroBaHHblil pacTBop AP2-Ca XpaHST B MAOTHO 3aKpbITON CKJISHKE

He 0oJiee 3 Mec.
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deaepajbHas CIyK0A 110 THAPOMETCOPOJTOrHY H MOHUTOPHUHTY
OKPYKAXOWICH cpeabl

rOCYJAPCTBEHHOE YYPEKIEHHUE
«CUIPOXUMUYECKHA MHCTUTY T»

344090, r. PoctoB-na-/lony

np. Crauku, 198

dakc: (8632) 22-44-70
Tenedon (8632) 22-66-68
E-mail ghiCaaanet.ru

CBUJIETEJBCTBO N 55.24-2006
00 aTtTecTanuu MBHU

MeToAuKa BBIIMOJHEHUS UBMEPEHUHN MACCOBOU KOHYEHMPAYUU KAbYUS
8 800C MUMPUMEMPUYECKUM MEMOOOM C MPUNLOHOM b.

paspaboranHas 'Y « uopoxumuueckuu uncmumymy (1I'Y I XH)

U perjiaMmeHTupoBandas P 52.24.403-2007
arrectoBaHa B cooTBeTrcTBUM ¢ [OCT P 8.563-96 ¢ usMeHeHUsIMH

2002 r.

ATTecTalMs OCYLIECTBJIEHA MO PE3YNbTaTaM OKCHEPUMEHIMANbHLIX UC-

Cle00BaAH UL

B pesynbrare arrecranuu MBH ycranosneno:

1. MBH cootsercTBYET NpelbsaBAsgeMbIM K HEH METPOJOTHYECKUM Tpe-
OOBaHHSM W 00J1aIaCT CIAEAYIOIUUMH OCHOBHBIMU METPOJOrHYECKHMHU Xa-
PaKTepPUCTUKAMM:

JlnanasoH U3MEPEHHH, 3HaYEHUsI XapaKTEPUCTUK NOTPELIHOCTH M €€ CO-
crapisiroiux  (P=0,935)

JlnanazoH us-
MEPEHHUH Mac-
COBOH KOH-
LIEHTPalnuu
KajabLug
X, Mr/aM’

Or 1,0 o
200,0 BkmOY.

[loxazarens
[IOBTOPAECMO-
CTH (CpeaHe-

KBa/I-

PAaTHYECKOE

OTKJIOHEHUE

[IOBTOPAECMO-
CTH )

0,1+ 0,004-X

[lokazatene
BOCHPOH3BO-
JTMMOCTH
(cpenHeKkBan-
pPaTHYECKOE
OTKJIOHCHHE
BOCIPOU3BO-
OUMOCTH )

0,140,031-X

IMokaszarenn
NpaBUJIILHOCTH
(rpaHuLBI CUC-
TEMATHUYECKOH
NOTPELIHOCTH

[IpU BEPOAT-
HocTH P=0,95)
+A., M/ oM’

0,1+0,018-X

[lokazaTens
TOYHOCTH
(rpaHUUB! NO-
FPEUIHOCTH
[IPU BEPOST-
HocTu P=0,95)

+A, Mr/am’

0,2+0,063 X




2. Jlpana3zoH U3MepeHUil, 3HaYEHUs NIPEeAECIOB NOBTOPSIEMOCTH U BOCHPO-
W3BOJUMOCTH NPH JIOBEPUTENILHON BeposiTHOCTH P=0,95

Juanazon usmepe- | llpenen nosropsemo- [Ipenen BOCIPOU3BOAUMOCTH
HUl MacCOBOH KOH- | CTH (11 IBYX pe3yjib- | (3HaYCHHE AOIYCKaeMOro pac-
[ICHTPpAUH KaJib- TATOB MapajenbHbiX XOXKACHUA MEXIY JBYMS pe-

[}, OIPEENICHUN ) 3yJILTATAMH U3MEPEHUU, TTOJTY-
X, MI/aM’ r, MI/ M YEeHHBIMH B Pa3HbIX Jlaboparo-

pusix, NMpH BEPOATHOCTH

1 ] | P=0,95),R, mr/am’

Ot 1,0 10 200,0 0,3+0,011-X 0,3+0,086°X
BKJIHY.

-

3 Ilpu peanuszauyy METOANKHU B 1a00paTOpUH 00ECIICUHBALOT:

- ONECPATUBHBIH KOHTPOJIL UCIMOMHUTENEM NMPOUEAYPhl BLIIIOJHCHUS U3-
MEpeHUH (Ha OCHOBE OLUECHKH ITOBTOPAEMOCTH U IOTPELIHOCTH IPU peain3a-
UM OTAENbHO B3SITOW KOHTPOJBHOU MPOLECAYPHI);

- KOHTPOJIb CTabUNIBHOCTH PE3yJbTAaTOB H3MEPEHHH (Ha OCHOBE KOHTPO-
a8 cTaOUJILHOCTH CpeAHEeKBaAPATHYECKOTO OTKIIOHEHHST MOBTOPSEMOCTH,
CpEeJHEKBAAPATHUYECKONO OTKJIOHEHUS BHYTPHJIA0OPATOPHOH MPELH3HOHHO-

CTH, MOrPEIIHOCTH ).

[Tepno/IMYHOCTDL ONIEPATHBHOIO KOHTPOJIA U NPOUEAYPbhl KOHTPOJIS CTa-
OUIBHOCTH PE3YNbTATOB BBIMOJHEHUS U3MEPEHUI PErIaMEHTHPYIOT B PyKoO-

BOACTBE IO KA4YeCTBY na60paT0pMH
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