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Breneuue

CepoBonopoa 4 cynbPuasl B MPUPOAHBIX BOAAX ABJIAKOTCA NPOAYKTAMU BOC-
CTAHOBUTEJIBHLIX NPOLECCOB, MPOTEKAIOIWHUX NPH OHUOXHMMHUYECKOM pa3foXeHUH
OpPraHM4YECKUX BELLUECTB, KAK €CTECTBEHHOIO NPOUCXOXKICHHUSA, TAK U [MOCTYIAK0-
[UX CO CTOYHBIMH BOJAMH XUMMUYECKOH, LEINIONO3HO-OYMaXKHOW W MHULIEBOH
[IPOMBILLJIEHHOCTH, XO31HCTBEHHO-OBITOBLIMH CTOKaMH U T.A. Haubonee HHTEH-
CUBHO 3TH MPOLECCHI MPOTEKAKOT B MOA3EMHBIX BOAAX M MPHAOHHBIX CHOSAX BOJ-
HbIX OOBEKTOB, XapaKTEPHU3YIOIIMXCA CNA0bIM repeMeliMBAHUEM, B YCIIOBUSAX Ji€-
¢pHUMTa KHCIIOpOaa.

Oaxoli U3 Haubosee CyleCTBEHHBIX NTPHYHH NOABJIEHUA CYJibPUIOB B BOJAE U
JOHHBIX OTJIOKEHUAX ABIAeTCA cyhabdarpeaykuus. ToJjibko cyabdaTpenyKuu-
pyloluipe 0akTepuu CIOCOOHBI HMCIOB30BaTh CYJb(AT KaK KOHEUYHBIR aKUenTop
BOAOPOAA NPU aHA3pOOHOM abIXxaHUHU. [1000UHBIM MPOAYKTOM TAaKOIr0 BOCCTAHOB-
neHus cynbdara (MM Cynb(paTHOrO ApIXaHHUA) ABIAETCS CEPOBOAOPO:

8 (H-) + SO, — H,S + 2H,0 + 20H"

B kaudecTBe NOHOpa BOAOpOAA CyjbdaTpeAyUHPYIOUINE OaKTEPUH HUCTOJIb-
3YIOT rJ1aBHBIM 00pa3oM OpraHUYeCKHe KHCIOThl, CIHPTHI U MOJAEKYIAPHBIA BO-
aopon. OCHOBHYK) MacCy BBIAGNAIOLIErOCS B MPUPOJe CEpPOBOAOPOJA CJEAYET
CYUTATh KOHEYHBIM NMPOAYKTOM CYJb(ATHOro AbIXaHUA. 3arpA3HEHHbIE BOIBI CO-
nepxkar or 10° no 10° cyJibpaTpeayuupyrounx dbakrepui B 1 CM® BOJBI, 2 cepo-
BOJOPOAHBIH w1 — 10 10’ 6akrepuii B 1 cM’ una.

HenocpenctBeHHO Cynbpduabl MOTYT MOCTYNaTb CO CTOYHBIMU BOJAMH Me-
TAJUTypruueckon, HereaoOuiBatoLiel, HeprenepepabdbareiBalouleli U XMMHYECKOM
[IPOMBILIJIEHHOCTH.

CepoBOAOpPOA OTHOCHUTCA K HEYCTORYHBBIM KOMIIOHEHTaM. Ero KOHUEHTpa-
U B [IPUPOAHBIX BOAAX OBICTPO YMEHBIIAETCA 3a CYET OKMUCIIEHUS pACTBOPEH-
HbIM KHUCJIOPOAOM U OHMOXHMHUYECKHMX MpOoLEcCoB. B pe3ysibraTe OKUCIEHUSA CEPO-
BOAOpoJa oOpa3syercs cepa M CyJbdaTbhl. UHTEHCUBHOCTH MpoLEecCa OKHCJIEHHUS
CEpOBOIOPOIa MOXET JocTurath 0,5 r/amM’ B CyTKH.

CepoBooopo HAXOAMTCA B BOJAX B BHAE HEAWCCOLMUPOBAHHBIX MOJIEKY]
H,S, uoHoB rugpocynbduna HS u, BecbMa peako, cynbpumos S* (npu pH >10).
Konu4ecTBEHHBIE COOTHOLIEHUA MEXY YKa3aHHbIMH (OpMaMu MNpPHUBEEHLI B
tabnuue |. CooTHOWEHHE onpeaenserca, rnaBHbiM obpasom, BenudyuHoi pH Bo-
Ibl, B MEHBILEH CTENEHH BAUAIOT TEMIIEPATYpPa U MUHEPATHU3ALIHA.
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Tabnuua 1 — MonsHsie nonu, %, cepoBomopoaa, rHAPOCYAbPUIAOB H CYJIbPH-
0B B BOJAE B 3aBucuMocTu oT pH npu Ttemneparype 25 °C ¥ MHHEpanusauum

0.5 r/am’

o MonsHas mons, % R -
P H,S HS S*
55 96,5 3,3 -
) 6,0 89,8 10,2 "
6,5 73’6 26,4 -
7,0 46,9 53,1 -
7.5 21,8 78,2 .
) 8,0 | - 8,] 3 9] ,9 =
8.5 2,7 97,3 -
9,0 0,9 B 99,1 -
9,5 0,3 99,6 | 0,1
10.0 0.1 99,6 0,3
10,5 . 98,9 L]
11,0 . _26.8 5.2

Hanuuue cepoBoaopona v CyjibpUAOB B BOAAX CJIYXXHUT [OKa3aTesieM CHJib-
HOTO 3arpA3HEeHUs BOOHOr0 00beKTa OpraHMYECKUMH BELIECTBAMH. BbICOKas TOK-
CUYHOCTBh CEpOBOJIOPO/A, 4 TAKXE OYPHOM 3amnaxX, KOTOPBIA pe3ko yXyALIaeT op-
raHoJIENTHYECKUE CBOHCTBA BOAbI, AENAIOT €€ HENPUTOAHON A1 MUTHEBOrO BOLO-
CHAOXEHUA M APYIrMX TEXHMUYECKHX H XO3AlCTBEHHBIX Hesnel. [loaBneHue cepo-
BOAOpPO/A B MPUAOHHBIX CJIOAX BOAHOIO 00BbEKTA OOBIYHO CHYXHUT MPHU3HAKOM
OCTPOro Ae(pHUHMTA KMCOpOoaa U pa3BHTUS 3aMOPHLIX ABJICHUI. CoaepkaHue ce-
poBOAOpORa U CYNbGHUAOB B BOAax HOpMHUpyeTca. JUis BOAHBIX 00BEKTOB XO35H-
CTBEHHO-IIUTBEBOTO M KYJbTYPHO-OBITOBOIO BOAOIMNOJIL30BAHUA NpPEAEIbHO O0-
nyctuMas koHueHtpauus (I1JK) cynsdpunos u ceporonopoaa (no H,S) cocrasnsg-
et 0,05 mr/am’. TIJIK ans BOmHBIX 06BHEKTOB PLIDOXO3IHCTBEHHOro Ha3Ha4YeHHUs
cocrasiser 0,005 Mr/aMm° B nepecuere Ha S°, I OJHIOTPOQHBIX BOAOEMOB —
0,0005 Mr/am’ B nepecueTe Ha S”.
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PYKOBOASSIIUN DTOKYMEHT

MACCOBASI KOHIIEHTPALIUSI CEPOBOJIOPOJIA
U CYJIBb®UIOB B BOJAX. METOJIUKA BBIIIOJIHEHUSA
U3MEPEHUHA ®OTOMETPHUYECKHUM METOJIOM
C N,N-IUMETHI-n-©EHUJNEHAUAMHHOM

Jlata sBenenus - 2010-03-01

1 O0s1acTL NpUMEHEHHU S

1.1 HacTtosmuit pykoBOAAUIMM HOKYMEHT YCTaHABJIMBAET METOJUKY BbI-
MOJIHEHUA U3MEPEHUM (Ianee — MEeTOAUKA) MAacCOBOM KOHUEHTpallUM CEPOBO-
J0pO/1a H PACTBOPUMBIX B BOJAE WIH KHCIOTE CYNbPHIOB B MpoOaX NpUPOIHBIX
M OYMINEHHBIX CTOYHBLIX BOJ B AMANa30He OT 2 MKI/am° o 4000 Mxr/am’ (B ne-
pecHeTe Ha CEPOBOLOPON).

[Ipu ananusze npod BOABI ¢ MACCOBOH KOHLEHTpaLUMEd cepoBOAOpOda U
cynbdUIOB, npesbimatomeil 4000 MKr/aM’, JomycKaeTcs BHIMOJIHEHHE H3Mepe-
HUH rocie pa3zbaBiieHUs nNpoObi AUCTHILTIHPOBAHHON BOAOM.

1.2 HacTtosamui pyKkoBOAAIUMNA JOKYMEHT NpeJHA3HAYEH NJ1d NPUMEHECHHUSA
B j1adoparopusix, OCYHIECTBIAIOUMX aHAIU3 MPUPOJAHBIX U OUHILECHHBIX CTOY-
HBIX BOJ.

2 HopMaTHBHbBbIC CCHLLUIKH

B HacTosleM PYKOBOJALIEM HOKYMEHTE HUCIOJIb30BAHBI CCHIIKM HAa Cile-
JYIOLIHME HOPMATUBHBIE JOKYMEHTHI:

'OCT 12.1.005-88 CCBT. Ob6mme caHHTapHO-rHTHEHHYECKHE TPeOOBaHUA
K BO34YXY paboueit 30HbI

"OCT 12.1.007-76 CCBT. Bpennnie BemiecrBa. Knaccuduxamus u obinue
TpeOoBaHUs 0€30MACHOCTH

['OCT 17.1.5.04-81 Oxpana npupoasl. I'uapocdepa. iIpubopsl 1 ycTpoi-
cTBa A1 oTbopa, nepBuyHON 00paboTKM M XpaHeHus npod NPHUPOAHBIX BOJ.
O0uMe TEXHUUECKHUE YCIIOBUS

['OCT 17.1.5.05-85 Oxpana npupoasl. [ uagpocdepa. O61me TpedoBaHus K
oTOOpY Npod MOBEPXHOCTHBIX H MOPCKHX BOJ, JibAA U aTMOC(EPHBIX OCAAKOB

F'OCT P HCO 5725-6-2002 TouHocTs (MpaBUJIBHOCTE U MPEIU3HOHHOCTD )
METONOB M pe3yJbTAaTOB W3MepeHuid. Yacte 6. Ucnionkw3oBaHue 3HaUeHUN TOY-
HOCTH Ha MpPaKTHKeE

["OCT P 51592-2000 Bopa. Obuiue TpeboBaHus K otOopy npoo
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MU 2881-2004 Pexomenaganusa. | CHU., MeToauku KONMUYECTBEHHOIO XUMHU-
4eckoro aHanusa. [Ipouenypsl npoBEPKU NPUEMIEMOCTH Pe3yIbTaTOB aHAIH3A.

[Ipumevyanne — CChUIKM Ha OCTAIbHBIE HOPMATHBHBIC JIOKYMEHTBI, IPUBE/ICHE] B
pasnenax 4, b.3, b.4 (nmpunoxenue b) u B.3, B.4 (npunoxenne B).

3 IlpunucanHble XapaKTepHCTHKH NOrPelllHOCTH H3MepeHHSs

3.1 [Ipu coOnroaeHnn BCeX periaMeHTUPYEMBIX METOAUKON YCIIOBHIH TIpO-
BEACHUS H3MEPEHUMN XapaKTEPUCTHUKH MOrpEIIHOCTU PE3yJibTaTa U3MEPEHHUA C
BEpOATHOCTBIO (0,95 HEe AO/DKHBI TPEBBLILIATH 3HAUYEHUMA, NMPUBEAEHHBIX B Ta0-
nuue 2.

Tabnuua 2 — /InanazoH u3sMepeHuii, 3HAUEHUS XapPAKTEPHUCTHK NOTPEILHOCTH
U €€ COCTABJISIOLIMX PH NPUHATOH BEpoATHOCTH P=0,95

Juanazon u3- | Ilokazarens no- | Ilokaszarenp Boc- | Ilokazarene | [lokazarens
MEPEHHIA BTOPAEMOCTH | NPOU3BOAUMOCTH [pa- TOYHOCTH
MACCOBbIX (CpeaHekBaj- (Cpen- BUJIBHOCTH (rpaHuLibl
KOHLIEH- paryuyecKkoe OT- | HeKBaaparuye- (rpanuibl [IOrPELIHO-
TpalHKH cepo- | KIOHEHHME MO- | CKOE OTKJIOHEHHE | CUCTEMaTH4e- CTH)
BOAOPOAA M | BTOPAECMOCTH) BOCHIPO- CKO# 110-
CyJb(HU 0B HW3BOAUMOCTH) PEIIHOCTH)
X, MKr/am* o MKT/IM" OR, MKI/AM” +A,, MKI/IM" +A, MKr/oM>

—

DKCTPAKLUKOHHO-)OTOMETPHYECKOE H3MEPEHHUE

A

Ot 2 no 80 0.3 +0,02-X 0,4+0,04-X 0,3+0,03-X | 1+0,084-X
BKJI.

DoTOMETPHUYECKOE U3MEPEHHE

Ot 50 no 340.01-X 5+0.02-X 4+0,02:X 12+0,048-X
4000 BK1.

[TpH BBIMOJIHEHHU U3MEPEHUH B Npobdax ¢ MAaCCOBOM KOHLEHTpAUMEN cEpPO-
BOAOpOAA U CyabdHIOB cBplle 4000 MKr/OM® MOCE COOTBETCTBYIOLIETO pas-
OaBJICHUA I'PaHMLB] MOrPEIHOCTH U3MEPEHHH MACCOBOH KOHIIEHTPAUHH cepo-
BOJIOPOJIa M CYJNbPUAOB B HCXOAHOI npobe Haxoaat o ¢popmyJie

A=(xAy) -, (1)
rae +A, — nokasare/ib TOYHOCTH U3MEPEHUA MACCOBOH KOHUEHTpALIUU CEPOBO-
nopoaa u cyiasQpuIoB B pa3daBieHHON npode, pacCYUTaHHBIN MO 3a-

BUCHMOCTH, NPUBEACHHOM B TaOIHLE 2;
1 — cTeNneHb pa3daBnIeHUs.
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[Ipenen oOHapyXxeHus cepoBOIOPOAA H CyNbPMAOB IKCTPAKILUOHHO-
dotomeTrpuyeckum MetonoM ¢ N, N-gumerwn-n-peHHIeHIMaMUHOM paBeH
] MI{F/IIMB, $GOTOMETPUYECKUM METOLOM - 20 MKT/IM" .

4 CpencrBa H3MepeHHil, BCIOMOraTejibHble YCTPOHCTBA, peaKkTH-
Bbl, MATEPHAJIDLI

4.1 Cpeacrea H3MepeHHii, BCIOMOraTe/IbHbIE YCTPOHCTBA

4.1.1 ®oromerp vnu cnektpodoromerp mobdoro Tuna (KDK-3, KOK-2,
CD-46, CD-56 u np.).

4.1.2 Becn naboparopheie Bbicokoro (II) kmacca Tounocty no I'OCT
24104-2001.

4.1.3 Becwl nmaboparopHsie cpeaHero (IlI) kmacca Ttounocru mo 'OCT
24104-2001 ¢ HanbonbINM npeaenoM BiBeluuBanua 200 r.

4.1.4 T'ocynapcTBeHHbIE CTaHAApTHLIE 00pa3Lbl COCTaBa BOAHBLIX PacTBO-
poB cyabdpua-uoHoB 7861-2000, 7970-2001 (nanee — ['CO).

4.1.5 KonObl MepHbIe 2-ro Kjacca TOYHOCTH HUcnoaHenus 2, 2a no 'OCT
1770-74 BMecTUMOCTBIO: 50 cm° — 3 wr., 100 eM® — 2 wr., 250 em® — 1 wT.,
500 cM® — 9 wT., 1000 c™® — 1 qur.

4.1.6 broperka 2-ro kiacca TOYHOCTH HcrnoaHenda 1, 3 no 'OCT 29251-
91 BMECTUMOCTBLIO 25 cM”.

4.1.7 IluneTku rpagyupoBaHHbIe 2-I0 Kjacca TOYHOCTH UCNOJIHEHHA |, 2
no 'OCT 29227-91 BmectumocThio: 1 cM® — 7 wrT., 2 oM — 2 wr.,
5cm’ — 10 mr., 10 cM® — 1 .

4.1.8 IluneTku ¢ oqHOM OTMETKOH 2-ro Kj1acca TOYHOCTH UCTIONTHEHUS 2 11O
F'OCT 29169-91 sMecTuMOCTBIO: 5 cM° — 3 wiT., 10 eM® — 1 wit., 20 em® — 1 .,
25¢cm’ — 1 wr., 50 cm® — 1 w.

4.1.9 Linnunapst Mepuble ucnonuenus 1, 3 mo F'OCT 1770-74 BMecTHMO-
cThio: 10 eM’ — 1 wr., 25 cm® ~ 2 1T., 50 cMm” — 1 wr., 100 cm® — 2 wiT., 250 cM’
—1 urr., 500 cm® -2 mr., 1000 cM” — | .

4.1.10 Tlpobupku rpagyupoBaHHBle, MCNOJHEHUs | (KOHHYECKHE), MO
I'OCT 1770-74 BMecTumocTbio 10 oM’ — 2 WrT.

4.1.11 IMpobupku rpamyHpoBaHHBIE UCMONHEHHA 2 C B3aUMO3aMEHIAEMbIM
KOHycoM [4/23 cO CcTeKJNISHHBIMH H TOJHAITHIEHOBBIMM mnpobkamu, XC mno
[OCT 1770-74 BMecTHMOCTBIO: 5 ¢cM” — 7 T., 15 c™M” — 7 WIT.

4.1.12 Konba kounueckas Ku ucnonuenus 2, TC o 'OCT 25336-82 BMme-
cTuMocThio 3000 — 5000 cM’ ¢ NpobKoit U3 CHIMKOHOBOH PE3HHDI.

4.1.13 Boponku agenurennhbic B/l ucnonnenus 1, 3 no 'OCT 25336-82
BMecTHMOCTbI0 1000 cM” — 4 1.

4.1.14 BopoHku naboparopusbie, Tun B, no 'OCT 25336-82 auameTpoM:

3
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36 MM — 7 uT., 56 MM — | 10T.

4.1.15 Crakaubl, Tun B ucnondenusa 1, TXC no 'OCT 25336-82 sMecTH-
MocTbiO: 50 cm® — 1 mit., 100 e’ — 1 mr., 150 cm® — | wrt., 250 cm’ — 1T,
600 cm® — 2 wr., 1000 cm® — 2 wr.

4.1.16 YcraHoBka u3 crekna rpynmnbl TC gns neperodkd xaopodgopma
(kpyrnoaoHHas kon6a tuna K-1 ¢ BzaumMo3ameHseMbIiM KOHycoM 29/32, BMe-
ctumocThio 1000 cM’, nednermarop miMHHOMN 350 MM ¢ B3aMMO3aMeHAEMBIMH
KoHycaMu 19/26 u 29/32, Hacanka tuna H1 ¢ B3auMo3aMeHAeMbIMH KOHYCaMM
19/26-14/23-14/23, xonoaguneHHk THna XI1T-1 pnuHoit He MeHee 400 MM, an-
jgoHxk tHna AHU ¢ B3aumozameHseMbiM KoHycoM MydTel 14/23) no I'OCT
25336-82, tepmomerp nabopartopHelii TJI-50 ¢ B3auMo3aMeHsieMbIM KOHYCOM
KL 14/23, pnuioi HukHel yactd TepMoMeTpa 60 MM M nHMana3zoHOM H3Mepe-
Huga temmneparyp ot 0 °C mo 100 °C, uena penenua wmkansel — 0,5 °C mo
TY 25-2021.007-88, BoasiHas Oaus.

4.1.17 CrakaHuuku ans B3ewwBaHus (Owkcbl) CB-19/9, CB-24/10 no
['OCT 25336-82 — 5 .

4.1.18 Crknsnka ¢ tydycom ucnosiHenua 3 no 'OCT 25336-82 sMecTHMO-
cTbio 0,5 aM° ¢ NpoOKOi U3 CHIIMKOHOBOM PE3HHBI.

4.1.19 [Nanouku creknauuste no 'OCT 27460-87 — 6 1.

4.1.20 Cknsanka C2I" ucnonnenua 1 mo N'OCT 25336-82 BMeCTHMOCTBIO
0,5 am’.

4.1.21 Bonocrpyiineiit Hacoc no 'OCT 25336-82.

4.1.22 IlnuTKa 37neKTpUYECKas € 3aKpbITOH CNHUPAIBIO M peryjaupyeMon
MolUHOCTBIO Harpesa no 'OCT 14919-83.

4.1.23 llInarens.

4.1.24 Tlocypma nonudTuneHoBad (IMOJUNPOINMUIICHOBAA) C 3aBHHYM-
BAIOLIMMHUCA MPoOKaMHi BMECTUMOCTBIO S00 cM’ 1119 XpaHEHHUs pacTBOpPOB.

4.1.25 CKIsHKHA 071 XpaHEHUS PacTBOPOB M3 CBETJIOTO H TEMHOI'O CTEKJa
sMecTumocTbio 100 cM’, 250 cm’, 500 cm’, 1000 cM’ ¢ NpUTEPTHIMM HITH 3aBHH-
UHBAKOIUMHUCA NPOOKAMH C IMJIOTHBIM MOJIM3TUIEHOBBIM BKJIAAbILIEM.

4.1.26 CKIAHKH peaKTHBHbLIE C IPHUTEPTHIMM MU 3aBUHUYHBAIOLIMMHCH
npoOKaMuU C IUJIOTHBIM TOJMATU/ICHOBBIM BKJIAJAbIIEM BMECTHMOCTBIO OKOJIO
500 cM’, kaTM6pOBaHHBIE C TOYHOCTBIO + 5 cM’.

4.1.27 CxnsHku ans otbopa npo6 BMecTumocThio 1000 cM’ ¢ mpUTepTHIMH
HJIM 3aBHHYHBAKOIIHUMHCA NPOOKaMHU.

4.1.28 Pe3uHOBbIE, CHJIMKOHOBBIE WM CTEK/IIHHbIE TPYOKM AHAMETPOM
5-6 MM.

[IpumeuvanHue — Jlonmyckaercd UCNOJb30BAHHE JIDYTUX THIIOB CPEJICTB U3MEpE-
HUH, OCY/Ibl H 000PYOBAHUSA, B TOM YUCIIEC UMIIOPTHLIX, C XAPAKTEPUCTUKAMHU HE XY-
e, YEM Y TIpUBEJIcHHBIX B 4.1.

4
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4.2 PeakTHUBbI H MaTepHUAJbI

4.2.1 Harpuii cepHuctoiif, 9-Boaunii (cynbedua HaTpusa) no NOCT 2053-
77, 4.n.a. (AONYCKAaeTCd KBATH(HUKALMA 4.), HIH MapraHel CepHHUCTBLIA (CyJib-
¢un mapranua (II)) no TY 6-09-01-251-85,4. unu Maruuii cepHUCThIH (CYJib-
¢bua marnus) no TY 6-09-03-39-75, 4. UM UMHK CEPHUCTBINA (CyNbdua IHHKA)
no TY 6-09-4891-80, x.4. unu THoauetaMuj (THOYKCYCHOM KHCIOTHI aMHJ) MO
TY 6-09-4000-75, u.

4.2.2 Harpusa rugpookuce (ruapokcua Hatpua) nmo I'OCT 4328-77, u.n.a.

4.2.3 Kucnora cepras o [(OCT 4204-77, x.u.

4.2.4 Kucnora consinas no ['OCT 3118-77, x.u.

4.2.5 Xeneszo xnopHoe, 6-Bogroe (xnopua xkenesa (I111)) no TOCT 4147-
74, u.11.a.

4.2.6 AmoMuHHA xnopuctelif, 6-oaHbld (xnopua amoMuHKA) mo ['OCT
3759-75, 4.n.a. UM ATIOMMHHHA CEepHOKMUCBLIA, 18-BoaHBINA (CyhbdaT amoMH-
Hus) no ['OCT 3758-75, x.u.

4.2.7 KagMHH YKCyCHOKHUCABIN, 2-BOoAHbIH (aunerar kagmus) no ['OCT
5824-79, y.a.a.

4.2.8 Tpustanonamuu o TY 6-09-2448-72, u.

4.2.9 Harpuil NUMOHHOKHCNBIA TpE€x3aMeIUeHHBbIH, 5,5-BoaHbIA (LUTpAT
Hatpusa) no ['OCT 22280-76, u.n.a.

4.2.10 Kanuit aeyxpomosokuchnetit (amxpomar xanusa) no 'OCT 4220-75,
X.4., WJIH KAIHH OBYXPOMOBOKHUCIBIA, cTaHaapT-TuTp 0,1 MOJIL/IM’ KOJIMYECTBa
BeuecTBa 3kBuBasieHTa (KB3) no TY 2642-001-3381-3273-97.

4.2.11 Kanui vogucteiii (voaua xanus) no 'OCT 4232-74, 4y.x.a.

4.2.12 Hatpu#l cepHOBaTHCTOKHUCIBIA, 5-BOAHBIA (THOCYIbDAT HATpUA) O
[OCT 27068-86, u.n.a. uNM HaTpHii CEpHOBATHCTOKHC/IBIA, CTAHAAPT-THUTP
0,1 Monw/am’ KBD no TV 2642-001-3381-3273-97.

4.2.13 Hon kpuctauinyeckuit mo 'OCT 4159-79, 4.n.a., unv HoHd, CTAH-
napt-tutp 0,01 Mons/am® KBD no TV 2642-001-3381-3273-97.

4.2.14 N,N-numertusn-n-gpenunenguaMud cyibpar mo TY 6-09-07-1531-
86, 4., unu auruapoxnaopua no TY 6-09-1903-77 (IMDJIA), u.A.a.

4.2.15 Harpus nogeuuncynsdar no TY 6-09-07-1816-93, u.

4.2.16 Xnopogopm (tpuxnopmeran) no TY 2631-066-44493179-01, x.u.

4.2.17 I'nuuepus no I'OCT 6259-75, u.a.a. (AOMycTUMO 4.).

4.2.18 Kpaxmai pactBopumslit no I'OCT 10163-76, u.

4.2.19 Bona aucrunnuposanHas no 'OCT 6709-72.

4.2.20 YuuBepcanbHas uHaukaropHas oymarano TY 6-09-1181-76.

4.2.21 Ounbtpbl OyMaxkHbie 00e330/eHHble «benas TeHTa» WK «KpacHaf
neuta» no TY 6-09-1678-86.
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4.2.22 OunpTpbl OyMaxkHble 00€330JICHHBIE «CUHAA jJeHTa» no TY 6-09-
1678-86.

4.2.23 Yroab aktuBHbIIH BAY-A no [ OCT 6217-74.
4.2.24 Bara megunuackas rurpockonuyeckas rno ['OCT 5556-81.

[Ippumeudanue — JlonyckaeTcs UCNOJb30BAHUE PCAKTHBOB, H3rOTOBJEHHBIX MO
JpYTOo# HOPMATHBHOM U TEXHUUYECKOH JOKYMEHTALMH, B TOM YHUC/IEC UMNIOPTHLIX, C KBa-
IU(PUKALIMEH HE HUIKE YKa3aHHOH B 4.2,

4.3 JonoaHuTeabHOE 000pPYI0OBaHHEe H PEAKTHBBI AJI IPHTOTOBJICHHA
pPacTBOpa cyJab(pHAa HATPHS U3 HEPACTBOPHMBIX B BOJe CYyJAbPHAOB

4.3.1 Hunmunapbl MepHbie ucnosHenus 1, 3 no ['OCT 1770-74 BMecTHMO-
cToio: 10 M’ -2 wrr., 25 M — | wT., 50 cm® — 1 wr.

4.3.2 Hunuuap MepHbii ucnojiHenusa 2a no ['OCT 1770-74 BMecTUMO-
cThio 100 cM’ ¢ niacTMaccoBoii NPoOKoi.

4.3.3 Cknaguka CH wucnonHenus 1 mo NTOCT 25336-82 BMeCTUMOCTBIO
200 cM”.

4.3.4 Penykrop.
4.3.5 A3or HyneBoH Mapku «A» no TY 6-21-39-96 unu a3ot razoobpas-
HBIN 0C000# uKcTOTHI, 1-# copT no 'OCT 9293-74,

S MeToa u3MepeHu

BbinonHeHHe U3MepEHHH MAacCOBON KOHUEHTPALIMK CEpOBOAOPOAA U CYJib-
¢uaoB POTOMETPUUECKHM METOAOM OCHOBAHO HA CMOCOOHOCTH CepOBOIOPO]A
H CynbpUa0B 00pa3oBBIBATL B KHCJIOH cpede C MNPOOYKTAMH OKHCJICHMS
N,N-aumeTui-n-gpeHunenanaMmHa conbto xenesa (111) MmeTtuneHoBY1O CHHB.

[Tpu MaccoBoii KOHUEHTpauuu cynbdumoB Gonee 80 MKr/am [IPpOBOAT
U3MEPECHUE WHTEHCHBHOCTH OKpPAcKH B BOJAHOM pacTBOpE, NpH MACCOBOH KOH-
HEHTPALMK MeHee 50 MKI/OM’ NpPOBOAAT KCTPAKLMOHHOE KOHLEHTPUPOBAHHUE
OKPALUEHHOI'0 COeJMHEHMA XJIOPOGPOPMOM B NPUCYTCTBHH O0oAELWICYb(daTa
HaTpus, B AManaszore ot 50 g0 80 MKr/aM’ AOMYCTHMO BBINOJIHEHNE H3MEPEHHI
C MCMOJIb30BaHMEM 000MX BapHaHTOB. MakCUMyM ONTHYECKOM TUIOTHOCTH B
BOJAHOM pacTBope Habmoaaercs npu 667 HM, B 3KCTpaKTe — npu 656 HM.

6 TpeOGoBanust 6e30MaCHOCTH, OXPAHBI OKPYXKAKOIIEH Cpeabl

6.1 IIpy BBLINOJTHEHHH U3MEPEHUH MACCOBOH KOHLEHTPALIMH CEPOBOAOPO-
1a v cynb$pHOOB B nNpoOdax NpUPOAHBLIX U OYHULUEHHbIX CTOYHBIX BOJ coOtoaa-
10T TpeOOBaHUA 0€30MaCHOCTH, YCTAHOBJIEHHBIE B HALIMOHAJIbLHBIX CTAHAAPTAX M
COOTBETCTBYIOILHX HOPMATHUBHBIX JOKYMEHTAX.
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6.2 Ilo creneHn Bo3aciicTBHA HA OPraHHU3M BpelHBIC BELIECTBA, UCIIOJIb-
3yEMBIE NPU BBLINOJHEHUH HU3MEPEHUH, OTHOCATCA KO 2-My M 3-MYy KjlaccaM
onmacHocTH o 'OCT 12.1.007.

6.3 CoaepxxaHue HMCIOJB3YEMBIX BpEAHBIX BELUECTB B BO3ayxe paboueii
30Hbl HE JOJ/DKHOQ MPEBBILATHL YCTAHOBJIIEHHBIX MpPEAEe/IbHO AOMYCTUMBbIX KOH-
neurpauui B coorsercteuu ¢ [OCT 12.1.005.

6.4 Ilpurorosnenne pacrsopoB kucnot, JM®JIA, cynbeduaa ¥ BbINOIHE-
HHUE U3MEPEHUN C MPUMEHEHHUEM IKCTPAKLIUU CIIEAYET NPOBOAUTEL NPH HAJIMYHUH
BBITSDKHOW BEHTHIIALIUH.

6.5 XnopodopMHBIE€ IKCTPAKTBI COOUPAIOT B FTEPMETHYHO 3aKpbIBAKOLIYIO-
CA MOCYAY ¢ HEOOJILUIUM KOJMUYECTBOM JUCTWUIMPOBAHHOW BOJLI U YTUIIHU3H-
PYIOT COTMMacHO YCTAHOBJICHHBIM MPAaBHJIaM WIH PEreHEPUPYIOT XJI0po¢dOpM CO-
IIACHO MPHIOXKEHHIO A.

6.6 Oneparop, NOJYYAIOLUA PACTBOP CYb(PHIA C HCNOAB30BAHHEM CXa-

TOr0 a30Ta, JOJDKEH 3HATh M cobnioaars npaBuia 0E30nacHOCTH NpH paboTte co
C)KaTbIMH ra3aMHM.

7 TpeboBaHun Kk KBAaNU(PHKANMH ONEPaTOpPOB

K BBINONHEHHUIO H3MEPEHHUH M 00pabOTKE HMX pe3yJIbTATOB AONYCKAIOTCH

JMLA CO CpeaHUM npodeccuoHanbHbIM 00pa3oBaHHEM, OCBOUBUIME METOIMKY
aHaJIM3a.

8 YcioBHA BhINOJIHEHHS H3IMEpPEHHik

[IpH BBINMOJIHEHMH U3MEPEHUH B 1a0OPATOPUH JOJKHBI ObITH COOTIOEHDI
clneayrole yCJIOBUS

- TEMIIEpATypa OKpYxkawuiero sosayxa (22+5) °C;

- atMmocdepHoe nasieHue ot 84,0 no 106,7 klla (ot 630 no 800 MM pT. CT.);

- BIAXXHOCTB Bo3jiyxa He 6onee 80 % npu 25 °C;

- HanpskeHue B ceTH (220+10) B;

- JaCTOTa NepeMeHHOro Toka B c€TH nutaHusa (50+1) I'u.

9 O100p K XpaHenune npob

OT160p u xpaHeHue npod npoussoaaT B coorBeTcTBHU ¢ [[OCT 17.1.5.05 u
['OCT P 51592. O6opynoBanue and orbopa npod HOHKHO COOTBETCTBOBATH
[[OCT 17.1.5.04 u TOCT P 51592. O6bem oTOMpaeMoO# 1poObl JOKEH OBbITh
He Menee 0,5 aM”.

BcneacTtBue HEYCTOMUMBOCTH CEPOBOAOPOAA U CYJIbPUAOB OTOOP ATUKBO-
Thl BOJHOW MpoObl A1 UX OonpeleneHus Mpou3BoAAT Ha BOAHOM 00beKTe (Cpa-
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3y nocie otéopa npobbl IS ONpeAcsiCHUsS KMCI0poAa) U HEMEIEHHO MPOBO-
JAT IpeABAPUTENBbHYI0 00paboTKy npoOwI.

Ecnu B aHaNIM3HPYEMOI BOJE BH3YaJIbHO 3aMETHO MPUCYTCTBUE B3BELLIECH-
HbIX BelecTB, TO 00beM MpoObl JO/DKEH ObIThb HE MeHee | am’. B CKJISIHKY ¢
NpUTEPTON WIH 3aBMHYUBAIOLIEHicA MpoOKoii BMecTHMOCTbIO | aM’ Ha MecTe
oTOOpa NpoObI HATHBAIOT AHAUTU3UPYEMYKO BOY NOCPeANCTBOM CH(poHa (TpyOKa
H3 KayyyKOBOH WJIHM CUIHKOHOBOH pE3HHBbI CO BCTABJICHHBIM B HEE OTPE3KOM
CTeKNAHHOW TpyOkH juHHOH okono 20 cMm). CTekNsHHBbIH OTpe30K CHPOHA
[MOMEUIAIT B CKIISHKY IOYTH OO AHA, a 3aTeM MEIJICHHO IMOAHMMAIOT Mo Mepe
3aMN0JIHEHUA CKJIAHKH, MTO3BOJIAA [IEPBOH MOPLIUM BO/bI BBUIMTLCH U3 CKIISHKH.

['panyWpOBaHHLIMM MUMETKAMM BMECTHMOCTBIO 5 cM’ moGaensior 5 oM’
pacTBOpa xJopuaa (Wnu cyiabdara) ATFOMHHUA U 3 M’ pacTBOpPa F'MAPOKCHUIA
HaTpua ¢ KOHUeHTpauueil 4 Moys/aM>. CKISHKY 3aKpbIBAOT MPOOKOI, mepe-
MELUMBAIOT COAEPXHMOE, MEPEBOPAYUBAA CKIISHKY BBepX-BHU3 3 — 4 pasa, u
Aal0T OTCTOATHCA B TeyeHue 20 — 30 MUH. 3aTeM ¢ noMollbio cudoHa oTOupa-
IOT U3 CeperHbl CKISHKU MPO3pavyHylO BOAY B KATUOPOBAHHYIO CKJISHKY BMeE-
cTUMOCTHIO 500 CM® ¢ IPUTEPTOI MPOOKOIl UK 3aBMHUMBaKOLIEHCA NMPOGKOI ¢
[VIOTHBIM [OJHMITHJIEHOBBIM BiUlaablieM. [lanee npoBoasaT (QHUKCaALHIO HITH
KOHCEepPBALHIO NPOOLI KaK ONHUCAHO HHUXKE.

Cciy aHanusMpyeMas BOJAA BM3YaAJIbHO TIpO3payHa, €€ MOMEWArT HENo-
CPEACTBEHHO B KaTMOPOBaHHYIO CKJISHKY C NoMOWbK cudoHa. CKISHKY 3a-
[OJIHAIOT BOAOW HOBEPXY M JAKOT BO3MOXHOCTH NEPBLIM MOPLMAM BOJbI BbI-
JIUTBCA U3 CKIISAHKH, NMOJAHUMAs NpPHU 3TOM Tpyoky cudoHa. [Ipody HeMeaieHHO
3aKpbIBAIOT MPOOKOH.

Jna npenorBpauleHUss OKHCIEHHS CEPOBOAOPOAA U CYJIL(PHUAOB cpa3y Mo-
ciie oTdopa npodbl WK MOCIE OCaXICHHUS B3BELUEHHbIX BEILLECTB, NPOBOAAT HX
dbukcaumo, 100aBnass B CKIAHKY 3 cM” pactBopa JIM®JIA u 5 cMm’ pacrsopa
xnopuaa xenesa (II1). [laneHeitas obpaborka npobel H onpeaesieHue cepoBo-
J0poAa U CYJbQUIOB MOTYT ObITh BBINOJIHEHBI B JIJAOOPATOPHH HE NO3JAHEE, YEM
yepes 3 cyTok. [1poOel ¢ 3aPUKCHpOBAHHBIM CEPOBOAOPOIOM XPAHAT B TEMHO-
TeE.

[Ipu HeoOxoauMocTH OoJiee MIMTENBHOrO XpaHEHUsA Mpody KOHCEepBHPY-
toT. JTA 5TOro B CKNSHKY C aHANM3UPYyeMoii Boaoi mobaensior 0,3 cM’ pacTBo-
pa ruApOKCHIA HATPpHUA C KOHLUEHTpauHen 4 MOJTL/AM”, [pU HEOOXOOUMOCTH 10-
BoaAT pH 1o 9-10 no yHUBepCalIlbHOH HHAMKATOPHOM OymMmare, 100aBsiss no Ka-
[UIAM 3TOT 7K€ PacTBOP, @ 3aTeM NpWIKBAIOT 5 cM> 10 %-Horo pacTBopa auera-
Ta KaaMHus.

Ecnu npoBoaaT ¢ukcauuio npod pacteopamu [IMDJIA u xnopuaa xenesa
(1), To opHOBpEeMEHHO cileAyeT 3apMKCHPOBaTh X0J10CTYI0 Ipody. [lns 3Toro B



P/ 52.24.450-2010

3
CKJIIHKY BMeCTUMOCTBIO 500 cM™ HajMBalOT JHUCTHIIHPOBAHHYIO BOOY U oOpa-

0aTbIBAaIOT €€ TaK XK€, KAK H aHAJIU3HPYEMYIO BOLY.

[Ipu nobaBnennu Bcex peakTHBOB, KPOMEe THAPOKCHAA HATPHUA, B NpPoOObI
MUOETKY C pacTBOPOM ONMYCKAIOT MPUMEPHO N0 CepeAUHbl CKJISHKH U MMOAHH-
MaloT MO Mepe BBITEKaHHUA pacTBOpA.

3aKOHCEpPBUPOBAHHYIO NMpOOY NOMYCTHMO XPaHHTh B TEMHOTE B TEUCHHME
ABYX HEIEMb.

10 IToaroroBka K BBINOJIHEHHIO H3IMEPEHHH

10.1 IIpuroroBiienne pacTBOPOB H PEAKTHBOB

10.1.1 PacTBop cepHoit kucnotsl (1:1)

B TepMocToiikuii cTakaH BMecTHMOCThIO 1000 cm’ BHOcaT 400 cm® muc-
THJUTMPOBAHHON BOABI H OCTOPOXHO NpHIMBatoT 400 cM° KOHUEHTPUPOBAHHOIA
CEPHOH KHCJIOTBI, HENPEPLIBHO MEPEMENIUBAsA CMECh CTECKIAHHOH MaJIOYKOH.

[locne oxnaxxaeHus NnepeHocsIT B TOJCTOCTEHHYIO CKIIAHKY. CpOK XpaHEHHS HE
OI'paHHYEH.

10.1.2 PactBop IIM®D/JIA, 5 r/am’

PactopsioT 4 r JIMDJIA B 800 cM’ cepHoii kucnotsl (1:1) (nmoa Taroi).
PacTBOp YCTOMYMB MPHU XpaHCHUH B TEMHOH CKJISHKE B 3alUMLIEHHOM OT CBETA
MECTE.

J)11 npoBeneHUsA aHaIM3a B OTACJBHYIO CKIAHKY OTIMBAIOT TAKOH 00BEM
pactBopa JIM®JA, kotopsiil TpeOyeTcs 1j1g paboThl B TEUEHUE OJHOTO JIHA.
OcTtaBLmics nocne paboTsl OCTATOK pacTBOPa HE MUCIMOJIb3YIOT.

10.1.3 PacTtBOp xnopuaa xenesza (I11), 5 %-Huli

PacTBopsaroT 5 r xsopuaa xenesa (II1) B 95 c™’ NUCTUILTMPOBAHHON BOJDI
u no6asmaor 1 c™M’ pacTBopa cepHOM KHUCNOTHI (1:1). PacTBOp XpaHAT B Teue-
HUE MecsLa.

10.1.4 PactBop noaeuuicynsdara Hatpus, 0,1 Yo-Hbli

B 100 cm’ AUCTWIUTUPOBAHHOW BoAbl pacTBopaloT 0,1 r moaeuuncynbgara
HaTpus CH;(CH;),,0O80;Na. PacTBop xpauaT He Ooiee 3 Mmec.

10.1.5 PacTBop auerara xaamus, 10 %-Hblil

Pacteopstor 10 r auerara kagMHf B 90 cM’ AMCTH/UTHPOBAHHOH BOBI.
CpoOK XpaHEHHA HE OrPaHHUUEH.

10.1.6 PacTBOp XJ10pHaa UJIH CyJibdaTa aATIOMHHUS

Pacteopsrot 25 r xnopuaa amomunus AlCl; -6H,O (unu 35 r cynbgara

amoMuuus Aly(SO,); -18H,0) B 100 cm’ NUCTUNNIMPOBAHHON BOAbl. CpOK Xpa-
HEHHUA HE OrpaHUYEH.
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10.1.7 PacTBOp rHAPOKCHAA HATPHA, 4 MOJIb/IM’

PactBopsaior 80 r ruapokcuaa HaTpua B 500 cM’ AMCTH/UTHPOBAHHOI BO-
Ibl. PacTBOp XpaHAT B MOJUITWICHOBOH mocyne. Cpok XpaHEHUs HE OrpaHH-
YEH.

10.1.8 PacTBop ruapokcuaa Hatpus, 0,1 Mons/am’

PacTBopsaioT 2 I ruapokcuaa HaTpus B 500 cM’ IHCTHIUTMPOBAHHOMH BOJbI.
PacTBOp XpaHSAT B IUIOTHO 3aKPbITOH MOMHITHICHOBOM nocyae. Cpok XxpaHEeHHUA
HE OrpaHUYEH.

10.1.9 PacTBop TpH3TAHOJIAMHHA

B crakaH BMectuMocThio 1000 cM® BHOcAT 180 r TpuITaHONAMHMHA, HO-
6apnstor 720 cM’ OUCTHIMPOBAHHOMN BOIABI M TLIATEJILHO MEPEMELLINBAIOT.

Ecnu Tpy3TaHOTaMMH HMEET OKpacky (OT kKeJNToH 10 TEeMHO-KOPHYHEBO#H ),
TO €ro ouMinaloT, 1oo6apisada 12 — 20 r akTHBHOTO yris (B 3aBUCUMOCTH OT CTe-
[IEHU OKPACKH), TUIATEJIBHO MEPEMELIMBAIOT U OCTABNAIOT Ha 2 — 3 4aca. Ilocne
3TOr0 pacTBop PUIBTPYIOT uepe3 QUNLTP «CHHAA JIeHTa». B cnyuyae HeoOxo-
JUMOCTH ONepaLHIo MOBTOPSIOT.

10.1.10 PeakunoHHas cMmech

B MepHyio konby BMecTuMocTbio 1000 cM mpunuBaoT 500 cM® AMCTHI-
JIMPOBAHHOM BOIbI, BHOCAT nocienosatenbHo 5,0 r auerara kagMua ¥ 1,1 r
UMTpaTa HaTpHs, nepeMeluBaiot, nobasndaior 400 cM® pacTBopa TPHITAHONA-
MHHA, JOBOAAT AUCTUIUTHPOBAHHOM BOAON 10 METKH H NMEPEMELLIHBAIOT.

10.1.11 Bopa c pH 9-10

B CKIAHKY MM KOJIOy HANIMBAIOT AHUCTULUIMPOBAHHYIKO BOAY, N00ABJAIOT
PacTBOp FMAPOKCHIA HATPHA C KOHLEHTpauMei 4 mMonw/aM’ (M3 pacyera mpu-
MepHO 0,6 cm’ Ha | am’ BOJBI), MEPEMEIIUBAIOT, NPOBEPAIOT BeIHUUHY pH yHHU-
BEpPCAJIbHOM MHAMKATOPHOH Oymaroit u npu HeobxoaumocTu nosoasat a0 pH 9-
10 Tem ke pacTBOpOM ruapokcuaa Harpusa. B panwHelieM npuroroBneHue
BCEX pacTBOpPOB cynbduaa HaTpus ¥ pa3baBiieHHE He3aPUKCHUPOBAHHBIX NMPOO
NpoBOAAT, UCMTONB3Ys Boay ¢ pH 9-10.

[Ilpy nmpuroroBieHUU pacTBOPOB ¢ MAaCCOBOHM KOHLUEHTpALUMUEH CepOBOAO-
poaa menee 100 MKI/amM® cielyeT NMPUMEHATL TONBKO AETa3HPOBAHHYIO JHC-
TH/UIMPOBAHHYKO BOJY, KOTOPYIO NMOJYYalOT JUOO0 KUNsAYEHUEM B TeueHue 20 —
30 MHMH ¥ OBICTPBIM OXJIaXJIEHUEM MO CTPYEH X0JI0AHON BOABI, JIHOO Aerasa-
LIMEN 1O BAKYYMOM, CO3/1aBa€MbIM BOJOCTPYMHBIM HACOCOM.

Jns perazauuMu nojg BaKYYMOM HCIIOJNB3YIOT TOJICTOCTEHHYHO CKJISAHKY C
aucTHIIRpoBanHoit Bonoit (pH 9-10) BMecTHMOCTBIO 0Kon0 5000 cM’. Crtsin-
KY NEpMETHYHO 3aKpbIBAIOT PE3MHOBOM NMPOOKOH C BCTABIEHHOW B He€ CTEK-
JNAHHOW TpyOKOH, BhICTynarwuen u3 odbeux CTopoH npodbku Ha 3 — 4 ¢M. Ha
BHELIHUIA KOHEL TPYOKM HAACBalOT BaKyYYMHBIA LUUIAHI M NPHUCOEAUHAIOT K
ckiianke C2I°, KOTopyro B CBOIO ouepelb MOACOEAUHAOT K OOKOBOMY OTPOCTKY
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BOJOCTPYHHOro Hacoca. Jlerazauuio NpoBOJAT Mod HEOONBIIHM pa3psHkKeHUeM
He MeHee |5 MMHYT A0 NOJHOro NMpEeKpauleHUsA BbIOCNICHUS MY3BIPhKOB rasa.
CkJisHKa MpH Aerasainuu B Lelax 0e30macHOCTH n0/kKHA ObiTh 0OEpHyTa MoJo-
TeHueM. [locne neraszaumn cxisHKY répMETHUHO 3aKpbIBAIOT PE3MHOBOH NMpooO-
koH. /lerazupoBaHHas BOoaa HCMObL3YETCA B TeueHUE 4 YacoB.

10.2 IIpurorosiieHne rpaayMpoBOYHbLIX PACTBOPOB

10.2.1 IIpuroroBaeHue rpaayMpOBOYHBLIX PACTBOPOB U3 PaCTBOPA CYyJibPHu-
N1a HaTpuUA

['pagyupoBouHblie pacTBOpsl roToBAT M3 ['CO ¢ Maccoroil kOHUEHTpalHel
cymbdua-uona 1,00 mr/cm’ (B nepecuere Ha cepoBogopod - 1,06 Mr/cm’).

JJ1s IpUroToBIIEHHs rpadydpOBOUYHOro pacrsopa Ne | BCKpbIBAIOT aMITyJly
U €€ COOECPXKUMOE MEPEHOCAT B CYXYIO HHCTYKO KOHHYECKYIO npobupky. Hemen-
JIEHHO ¢ NOMOIIBI0 YHUCTON CyXOH rpalyMpOBaHHON MUIETKH BMECTHMOCTHIO
5 c™’ ot6uparot 4,70 cm’ obpa3lia U NepeHoOCAT B MEPHYIO KOJIOY BMECTHUMO-
cTbio 50 cM’. O6BEM B koy1Ge NOBOAAT OO METKH NUCTHILTHPOBAHHON BOAOH C
pH 9-10 u nepememnBaror. MaccoBas KOHUEHTpalLUd CEPOBOAOPOAA B IpallyH-
poBouHOM pacteope Ne 1 coctasnser 0,100 mr/cm’ (100 Mxr/cM”).

Ecnu MaccoBas KoHueHTpauua cyinbpuaoB B 1'CO He paBHaA TOYHO
1,00 Mr/cM’, pacCYMTBIRAIOT MACCOBYIO KOHLEHTDAIMIO CEpoBOAOpOIa B Ipa-
AYUPOBOUYHOM pacTBope Ne | COOTBETCTBEHHO KOHLEHTpPAIMM KOHKPETHOIO
0o0pa3ua, TM00 NepeCUYHTHIBAIOT 00BEM CTAHAAPTHOrO 0Opa3ua, KOTOpbIid HEOO-
XOAUMO OTOOpaTh, YTOOB! NONYYHTH PACTBOP C MAacCOBOH KOHLEHTpALUEH ce-
posogopoaa 100 Mkr/cm’,

['panyupoBouHBId pacTBop Ne 1 crnenyer roToBUTh HEMOCPEACTBEHHO Te-
pel UCTIONb30BAaHUEM; PACTBOP YCTONYHUB He bonee 3 u.

[Ipumeuanue — Pacreop B amnyne 1'CO, ucnonbdyeMoit 1Jis NPUroTOBICHHA
rpagyHpOBOYHOI'O pacTBOpa, JOKEH ObITh OECUBETHBIM K NMPO3pauHbIM, €CIIH pacTBOP

B aMIIYJIC M)/THblﬁ HJIK UMEET 3€JICHOBATDLIN LIBET, OH HE NPUIroACH OJA IMPHTI'OTOBJICHHUA
rpalyHpOBOYHBIX paCTBOPOB.

14 NpUroToBNEHUsA rpagyUpOBOYHOro pacresopa Ne 2 nUneTkod ¢ OAHOH
OTMETKOIH BMECTHMOCTBIO 5 cM’ oTOHupatoT 5,00 cM’ rpafyHpoOBOYHOr0 pacTBO-
pa Ne |, MOMELIAIOT €ro B MEPHYIO KOJI6Y BMECTHMOCTBIO S0 CM° H JIOBOAAT AO
METKHM AUCTWUIMpOBaHHoN Bomon ¢ pH 9-10. MaccoBasa koHUeHTpauusa cepo-
BoAOpoda B rpaayupoBoyHoM pactrBope Ne 2 cocrasaser 00,0100 Mr/cM’
(10,0 Mxr/cm’)

I panyupoBouHbIii pacTBOp Ne 2 roTOBST HENOCPEACTBEHHO NEPEN UCIOJIb-
30BaHHEM; PAaCTBOP YCTOHUHB He Oonee | u.
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[Ipu orcytcrBuu ['CO nonyckaercs WCNONb30BaTh aTTECTOBAHHBIE pac-
TBOPbI, NPUIOTOBNEHHBIE U3 THOoaUeTaMuaa cornacuo 10.2.2 unu U3 cyandpuna
HaTpusd, WIKH U3 HEPACTBOPHMBIX B BOAE CYJIbL(HUAOB B COOTBETCTBUH C MPHUJIIO-
KEHHEM b.

10.2.2 [lpuroroBneHue rpadyHpOBOYHBIX PACTBOPOB CEPOBOAOPOHA M3
THOaueTamMuaa

JI1g npurorosiieHHs TpaayUpOBOYHBLIX pPACTBOPOB HMCNONAB3YIOT ar-
TECTOBAHHBIH PACTBOP THOALETAMHMAA C MAacCOBOH KoHLEHTpauuei 200 Mkr/cM’
B IEpecYeTe HA cepoBoaopoa (CM. npuioxeHue B).

J11 IpUroToBNEHUs rpagyHupoBOYHOIo pactBopa Ne 1 ¢ MacCoBOHM KOH-
ueHTpauuei cepoodopoga 100 MKr/cM® NUMETKON C OJHOW OTMETKOIl BMe-
CTUMOCTRIO 50 cM’ oT6HpatoT 50,0 cM’ aTTECTOBaHHOIO PacTBOPa THOALETAMH-
na, NOMEIIAIOT B MEPHYIO koiOy BMecTHMocTbio 100 oM, RoBOAST PacTBOPOM
ruapokcuaa Hatpus, 0,1 Monb/oM’, 10 METKH M MepeMeIlHBaIoT.

["'panyvpoBouHbIi pacTBop Ne 1 roToOBAT HEMOCPEACTBEHHO Nepe HCIOIb-
30BaHUEM;, PACTBOp yCTOHUUB He Gonee 3 u.

JU1s NPUroTOBJIEHUS rpalyrpoBOYHOro pacrsopa No 2 ¢ MacCOBOH KOH-
neHTpaumeii ceposoaopona 10,0 Mkr/cMm® nunerkoil ¢ ogHO# OTMETKOH BMe-
CTHMOCTBIO 5 ¢cM’ oTbupator 5,00 cM’ rpamyupoBouoro pacrsopa Ne | ¢ mac-
coBOI KOHUEHTpauueir 100 Mkr/cM’, MOMeLIAOT B MEPHYIO KONGY BMECTHMO-
cTHIO 50 CM’ ¥ JOBOAAT A0 METKH peakLMOHHOM cMechio (eM. 10.1.10).

['panyrpoBodHbId pacTBOp Ne 2 roTOBAT HENOCPEACTBEHHO Nepe] UCIOIIb-
30BaHHUEM; PACTBOp YCTOHUYMB He Obonee | u.

10.3 YcranoBeHne rpaiyHpoOBOYHbIX 3aBUCHMOCTEI

10.3.1 YcraHoB/IeHUE rpalyMPOBOYHBIX 3aBUCUMOCTEN C HCNOJIb30BaHUEM
pacTBOPOB  Cylb@dHAaa  HATPUA AN BLIMOJMHEHUS  IKCTPAKUMOHHO-
GOTOMETPHYECKHX HIMEpPEHHUI

Jlng npuroToBNIEHHA TPadyHpPOBOYHBIX 00pa3uOB B MepHbie KOIObI BMe-
CTUMOCTBIO 500 cM’ HaMHBAIOT npubnusurensHo 400 cM’ mera3HpoBaHHOI
auctuiumposaHHol Boas! ¢ pH 9-10 (cM. 10.1.11). 3aTem rpanynpoBaHHEIMU
OUNEeTKaMH BMeCTHMMOCTRIO | M 5 cM’ Beoast 0; 0,1 0,25; 0,50; 0,75 1,0; 1,5;
2,0; 2,5; 3,0, 4,0 cM° rpagyHpoBoyYHOro pactsopa Ne 2 ¢ MaccoBOii KOHLEHTpa-
uue#t ceposopoponaa 10,0 MKr/cm”. [IpH 3TOM NUAETKH OMYCKAIOT N0 YPOBHS
BoAbl B Kos10e, He norpyxas B Hee. ToH e BOOOH JOBOASAT 00beM pacTROPOB
10 METKH, 3aKpbIBaIOT MPOOKOH M NepeMELInBaOT, HECKOJIBKO pa3 lepeBopa-
4YHBad KOJIOY BBEPX-BHM3 (HEe BCTpsXMBag). MaccoBas KOHUEHTpaLHUA CEPOBO-
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nopoaa B obpasuax cocrasuT, coorBeTcTBeHHO, 0; 2; 5; 10; 15; 20; 30; 40; 50;
60; 80 MKr/om’. OO0pa3us! roroBaT noouepeaHo. B kaxaeli obpasel cpasy mno-
CJIe IOBEJCHUSA pacTBOpa A0 METKH U NMEpeEMELIMBAHUA MMHUIETKaMA BMECTHMO-
CTBIO 5 CM’ BBOAAT 5 cM’ pactBopa JIMDJA u 5 CM’ pacTBOpa XJIOPUAA JKenesa
(III), onyckass nunerku po ypoBHA XKHAKOCTH B konbe. Konby 3akpbiBaioT
NpoOKOH, TIATENBHO NEepeMENINBaiOT, MIOMEINAIOT B TEMHOTY U HE paHee, ueM
yepe3 30 MHUH nmociie 1o0aBIeHUA PEAKTUBOB [IEPEHOCAT B AEIUTE/IbHbIE BOPOH-
ki BMecTMMOCTbIO 1000 cm’. lanee BHIMONHAIOT IKCTPAKLHMIO 06pa3LOB, Kak
onucarHo B 11.2.

ONTHYECKYIO TIOTHOCTHL XJTOPOQOPMHBIX 3KCTPAKTOB Ha CHEKTPOdOTO-
MeTpe WK POoTOMeTpe C HenpephiBHOM pa3BepTkoil cnekrpa (Tuna KOK-3) us-
MEPAIOT NpPU JUIMHE BOJIHBI 656 HM B KIOBETAX ¢ TOJILUMHON MOIJIOLIAOLIETO
cnoa 2 v 1 ¢cM 1A A4ana3oHOB MacCOBBIX KOHUeHTpauuii ot 2 1o 20 u ot 20 no
50 mkr/am’, coorBercTBeHHo. Ha doTomerpe, cHaGkeHHOM CBETOPHILTPAMH
(tuna KOK-2), — npu 670 HM B KI0BETAX C TOJIMHOMN MOINOIIAIOWIEro €04 2 H
| cM anga auana3oHOB MaccoBbIx KoHueHTpauuit or 2 mo 30 u ot 30 mo
80 MKI/IM>, COOTBETCTBEHHO.

OnTHYeCKYIO IMIOTHOCTh XOJIOCTOrO pacTBOpa U3MEPSAIOT B 00EUX KIOBE-
Tax.

[ 'pagyvpOBOUYHLIE 3aBUCHUMOCTHA PACCUHUTBHIBAIOT B KOOPAMHATAX: KOHIIEH-
TpaLus CEpOBOAOPOAA, MKI/AM® — ONTHYEcKas IUIOTHOCTh METONOM Haw-
MEHBbUIHUX KBaApaToB. | pagyHpoBOUYHbIE 3aBUCHMOCTH YCTAHABIUBAIOT MPH HC-
[Monb30BaHKMU HOBOM naptuu JIM®DJIA unu apyroro npubopa, Ho He pexe | pa3s
B F'OA.

TUnHYHBIA BUA TpaayMpPOBOYHBIX 3aBUCUMOCTER IS 3KCTPAKIIHOHHO-

¢oTroMeTpuueckux UsMepeHuit npupeaed Ha pucyHkax I'.1 u I'.2 (npunoxenrue
[).

10.3.2 YcraHOBNEHHE rpalyHPOBOUYHBIX 3aBUCHMOCTEH C UCIOJIb30BAHUEM
pacTBOPOB CyJibuaa HATPpUA IS BBINONHEHHA (POTOMETPUUECKHUX H3MEPEHUH

JLid OpUrOTOB/IEHUA TpagyUpOBOYHLIX 00pa3lioB B MEpHBIE KOINOb! BMe-
cTUMOCTBIO 500 cM’ HaJIMBAIOT npubnusurensHo 400 cM’ OUCTHIUTMPOBAHHOI
Boabl ¢ pH 9-10, 3areM rpaayupoBaHHbLIMH MUNETKAMU BMECTHMOCTBIO 1, 5 #
10 cm’ mo6asnsior 0; 0,25: 0,50: 0,75; 1,0; 1,2; 1,5: 1,7; 2,0; 2,5; 3,0; 4,0; 5,0;
6,0; 8,0 cM’ rpanyupoBounoro pactBopa Ne 1 ¢ MaccoBo#l KOHLIEHTpaLHEH ce-
poBogopoaa 100 Mxr/cm’. JIoBOAAT 0OBEM pacTBopa B KaXAOH Kojbe 10 MeT-
KM, 3aKpbIBalOT MpOOKOH M nepeMeliMBaroT. KoHUEHTpaluua cepoBOAOpOaAa B
oOpasuax coctaBuT cootBeTcTBeHHO 0; 50; 100; 150; 200; 240; 300; 340; 400;
500; 600; 800; 1000; 1200; 1600 Mkr/am’. OOpa3ubl roToBAT nooyepeaHo. B

Kaxabld oOpasel cpa3y nocsje NoBeAeHHsA pacTBOpa A0 METKH U NepeMeLInBa-
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HUA MHIIETKAMH BMECTHMOCTBIO 5 cM® N0GaBAAIOT 5 M’ pactBopa JIM®JIA u
5 ¢cM’ pactBopa xyopuga xenesa (I1I), ormyckas nUNeTkH A0 YPOBHSA XUAKOCTH
B Konibe. Konly 3akpeiBaloT npoOKkoil, THiaTeNnbHO NepeMENBalOT B He paHee,
yeM ueped 30 MuH nocie no0aBlE€HUSs PEAKTUBOB, H3IMEPSIOT ONTHUYECKYHO
[UIOTHOCTL PacTBOPOB.

OnNTHYECKYIO UIOTHOCTL PACTBOPOB HU3MEPAIOT HA CHIEKTPOGOTOMETPE HIIH
¢oTomMeTpe ¢ HenpepbiBHOH pa3epTkoii cniektpa (Tuna KOK-3) npu pinne
BOJIHBI 607 HM B KIOBETaX C TOJIUIMHON morjiowmarwuero ¢inosa 5, 2 u 1 oM ang
AUANa30HOB MAacCCOBBLIX KOHUEHTpauuid ot 50 go 240, or 240 go 500 u or
500 go 1600 mkr/mM’, coorBeTcTBeHHo. Ha doToMeTpe, CHAGkKEHHOM CBETO-
¢unbrpamu (Tuna KOK-2), — npu 670 uM B KioBeTax ¢ TOJILMHOR MOrNouan-
mwero ¢nog S U 1 oM a1s quanasoHoB MacCOBBIX KOHUeHTpauui ot 50 no 400 u
ot 400 o 1600 MKF/IIMS, COOTBETCTBEHHO.

ONTUYECKYIO TUIOTHOCTh XOJIOCTOr0 pacTBOpPA U3MEPAIOT BO BCEX NMPUME-
HAEMBIX KIOBETAX.

[ ‘pagyupoBOYHbIE 3aBUCHMOCTH PACCUYUTHLIBAIOT B KOOpAWHATAX: KOHLEH-
TpalMs CEpOBOAOPOAA, MKI/AM > — ONTHYECKas IJIOTHOCTh METOOOM Hau-
MEHbLIHUX KBaJPaToOB.

TANUYHBIA BUA rpaJgyHpPOBOYHBIX 3aBHCHMOCTEll Mg (POTOMETPHUUECKHX
H3MEpEeHUil npuBeacH Ha pucyHaxu ['.3 u .4 (mpunoxenue I').

10.3.3 YcTaHOBNEHHUE rpagy UpOBOYHbBIX 3aBUCHMOCTEN ¢ UCNIOJIb30BAHUEM
pacTBOPOB THOALETAMM/IA AJIA BbIMOJIHEHUSA IKCTPAKIIHOHHO-(POTOMETPHUECKHX
H3MEPEHHUH

B rpaayHpoBaHHble NPOOHUPKH BMECTUMOCTBIO 5 CM> IpaflyHpOBaHHbIMH
NUNEeTKaMH BMECTHMOCTBIO | U 5 M’ npunusatot 0; 0,1; 0,25; 0,50; 0,75; 1,0;
1,5; 2,0; 3,0; 4,0 cm rpagyypoBOUYHOro pacreopa Ne 2 ¢ MaccoBOi KOHLEHTpA-
uuen ceposonopoaa 10,0 MKI/CM® M IOBOZAT 00beM 10 5,0 cM” pPEAKLIMOHHOH
cMmechto 10.1.10 n ocTopoxkHO nepemewiuBaloT. O0pa3ubl rOTOBAT MOOUYEPEaHO.
B kaxayw npoOUpKy cpa3y nocne AOBEACHHSA pacTBOpaA 0 METKH M NiepeMe-
wuBaHua podasnsor | cm’ pacteopa IM®DJIA, npobupKy 3aKpbIBAlOT npob-
KOl M MepeBOPAYUBAIOT BBEPX-BHH3. OTKPHIBAIOT NpoOHPKY, A06aBngioT 1 cM’
pactBopa xyopuaa kene3a (IlI), npobupky 3akpeiBatoT npoOkOil, OCTOPOXKHO
[MepeMeInBalOT HECKOABKO pas, nepeBopavykBas BBEpX-BHU3 (HE BCTPAXUBadA), U
[MOMELIAI0T B TEMHOTY Ha 30 MMH.

[Tocne pa3BUTHS OKpPACKH MEPEHOCAT COAECPXUMOE NpoOMPOK B MEpHbLIE
KONObI BMECTHMOCTBIO 500 cM’, 0OMBIBas MPOGHUPKU HECKOIBKO pa3 THCTHILIN-
pPOBAHHOW BOJIOM, OBOAAT 00beM B MepHOW koyide AUCTUIIMPOBAHHON BOAOMH
10 METKH W THIATEIbHO NepeMellnBaroT. MaccoBas KOHIIEHTpALUHA CEPOBOAO-
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poaa B oOpa3uax coCcTaBHT, cooTBeTCTBeHHO, 0; 2; 5; 10; 15; 20; 30; 40; 60;
80 MKI/aM".
PacTBOp U3 MEPHBIX KOJIO NEPEHOCAT B ACIUTENBHEIE BOPOHKH BMECTHMO-

3
cTthi0 1000 cM™ ¢ panee BBIMOJHAIOT JKCTPAKUUIO O0Opa3LoB, KaK OMMCAHO B
11.2.

HM3MepeHHe onTHYeCKON IJIOTHOCTH 3KCTPAKTOB M pacyeT rpalyHpoOBOU-
HOH 3aBUCUMOCTH NIPOBOAAT, Kak onucado B 10.3.1.

10.3.4 YcraHoBieHHe rpalyMpOBOYHbBIX 3aBUCHMOCTEH C UCIOIb30BaHHEM
PacTBOPOB THOALETAMMAA /Ui BLIMIOJTHEHUSA GOTOMETPUUECKUX UIMEPEHUN

B rpagyupoBaHHble MPOGHPKH BMECTHMOCTBIO 5 CM° IpagyMpOBaHHBIMH
NMUMNEeTKaMH BMECTUMOCTEIO 1, 2, S oM’ npunuearot ¢; 0,25; 0,50; 0,75; 1,0; 1,2;
1,5; 1,7; 2,0; 2,5 cm’ rpanyupoOBOYHOro pacteopa Ne | ¢ MaccoBOor KOHUEHTpa-
umeit 100 mxr/cm’ u 1,5: 2,0; 2.5; 3,0; 4,0 cM’ aTTeCTOBAHHOIO pacTBOpPA THO-
alleTaMHIa ¢ MaccoBoll KoHueHTpauueit 200 MKr/cM® W 1OBOAAT obbeM 10
5,0 cM’ peakLMOHHOH CMeChio OCTOPOXHO NnepemMewmuBaroT. O6pas3ubl roTo-
BAT noovepeaHo. B kaxayio npoOHUpKy cpa3y mnocie AOBEJCHHA pacTBopa IO
METKH M MepeMeIlBaHus 106asnstioT 1 cm’ pactBopa JIM®JIA, npodupky 3a-
KpbIBAIOT MpPOOKON M NepeBOpadyHBalOT BBepX-BHH3. OTKpLIBAIOT MPOOHPKY,
no6asnsor 1 cm’ pacTtBopa xjiopuaa xenesa (Ill), nocne yero npobupky 3a-
KpbIBAlOT MPOOKOH, OCTOPOXHO MNepeMELIMBAIOT HECKONBLKO pa3, MepeBo-
pauvBas BBEpX-BHH3 (HE BCTpPAXHMBAA) U NIOMELLAIOT B TEMHOTY Ha 30 MHH.

[locne pa3BHTHUA OKpPacKH MEPEHOCAT COAEPXKUMOE NMpOOMPOK B MEPHbIE
KOJI6b BMECTUMOCTBIO 500 cM’, 06MbIBas NPOOUPKH HECKOJBLKO pa3 AMCTHUILIH-
POBaHHOH BOJOH, N0BOAAT OOBEM pacTBOpa B MEPHOH K0J10€ AUCTHIUIMPOBAH-
HOH BOJIOH 10 METKH H TIIATENBHO NepeMELINBalOT.

KoHueHTpauus cepoBoaopoa B 00pa3lax COCTABHT, COOTBETCTBEHHO, O;
50; 100; 150; 200; 240; 300; 340; 400; 500; 600; 800; 1000; 1200;
1600 mxr/am’.

H3MepeHne ONnTHYECKON TUTOTHOCTH PpacTBOPOB H pacyeT rpayupoOBOYHOM
3aBUCUMOCTH NPOBOAAT, Kak orucaHo B 10.3.2.

10.4 KoHTpPOJAL CTA0OHILHOCTH FPAAYHPOBOYHON XapaAKTEPHCTHKH

KoHTposIb CTaOMIIBHOCTH TIpagyMpPOBOYHONH XapaKTEPUCTHKU MPOBOIAT
PU NPUroTOBJIEHUU HOBOro pacreopa JIM®JIA, HO He pexe | pa3a B kBapTall.
CpencrBaMH KOHTpPOJIA ABJIAIOTCS 00pa3ibl, HCNONbL3YyEMbIE€ IS YCTAHOBJIEHHA
rpagyupoBOYHON 3aBUCHMOCTH 1o 10.3 (He MeHee Tp€x). [lomyckaercsa mnpo-
BOAUTb KOHTPOJIb CTAOMIIBHOCTH IpayUpOBOHHON XapaKTEPUCTUKH IS OJHOH
3aBUCHMOCTH, €CJIH APYTHe He HUCMOJIb3YIOTCS U1 U3MEPEHHH MACCOBOM KOH-
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LHEHTpaUuu cepoBoaopoaa B npobdax Boakl. [ pagyUpoBouHas XapaKTepHUCTHKA
CYHUTAETCH CTAOUIILHON MPHU BBINMOJHEHUH YCIIOBUM:

‘Xr""Cr‘ < OR, (2)

rae Xr — pe3yjbTaT KOHTPOJIBHOTO U3MEPEHUS MACCOBOM KOHLICHTpALUU CEPO-
BOJOPO/A B 06pa3iie, MKI/aM;
Cr — npUnUcaHHOE 3HAYEHUE MAacCCOBOM KOHILIEHTPALUMH CEPOBOAOPOJA B
obpasLe, MKI/aM;
Or — MOKa3aTeJb BOCOPOH3BOAUMOCTH 11 MAaCCOBOH KOHLIEHTpAlLIHU CEPO-
Bogopona Cr, MKr/aM” (cM. Tabnuiy 2).

Eciu yc/ioBUE CTAOMIBHOCTHU HE BBIMOJHAECTCA L1 OAHOIO rpaJlyHpOBOY-
HOro obpasua, HEOOXOAUMO BBINTOJIHUTL MOBTOPHOE H3MEPEHHE 3TOro odpasua
IJIA UCKIIIOYEHMS pe3ysibTara, coaepkauiero rpyoyr norpewHocts. [Ipu no-
BTOPHOM HEBBITNOMHEHUHU YCIIOBUSA, BBIACHAIOT MPHUUYUHLI HECTAOUIILHOCTH, YCT-
PaHAIOT UX U NOBTOPAIOT M3IMEPEHHUE C UCMNOJIb30BAHHEM APYrux 00pa3loB,
[peayCMOTPEHHbIX METOAUKON. EC/IM rpalyupOoBOUYHas XapaKTEepUCTHKA BHOBD
He OyaeT yJaoBIETBOPATH YCJIOBRHIO (2), YCTAaHABIMBAIOT HOBYIO Ipagy4dpOBOY-
HY10 3aBHCHUMOCTb.

[Ipy BLIMOJIHEHUHU YCJIOBUA (2) YUYMTBHLIBAIOT 3HAK PA3HOCTH MEXOAY H3-
ME€pPEHHbIMU U MPUMUCAHHBIMH 3HAYCHHUAMH MAcCCOBON KOHLEHTpAIUH CEPOBO-
aopoaa B obpasuax. Jra pa3zHOCTb OOHKHA UMETh KaK MOJIOKHUTEILHOE, TaK U
OTPULATEJILHOE 3HaYeHUE, €CJIH K€ BCE 3HAUCHHUA KMEKT OOMH 3HAK, 3TO FOBO-
PHUT O HAIWYHU CHUCTEMATHUYECKOrO OTKJIOHEHHUA. B TakoM ciyuae Tpedyercs
YCTAHOBUTb HOBYIO PpafyHpOBOYHYHO 3aBUCUMOCTb.

10.5 KaaubpoBka CKJAHOK AJIA BbINOJIHEHHST H3MEpeHHii cepoBOAO-
poaa ¥ cyab¢pHaOB

[Ton6uparoT peakTHBHbBIE CKIAHKH BMECTUMOCTBIO 0K0JI0 500 cM’, 06BbeMb
KOTOPBIX OTIMYAIOTCA APYT OT Apyra He Gosnee dyeM Ha 50 cM°. 3aTeM KaXAyo
CKJIAHKY HaNoOJIHAIOT BOAOH MOJ npoOKy, 0e3 my3blpbkOB BO3AyXa, KOJIUYECT-
BEHHO IMepesiIMBalOT BOAY B CYXOM MEpHbIH LUJIHHAP BMeCTUMOCThIO 1000 cM’ U
u3mepatoT e€ 00beM. [ToBTOPAIOT npoueaypy 2 pa3a u CpeAHee U3 NoAyU4eHHbIX
3JHAYECHUH MPUMHUMAIOT 32 BMECTUMOCTb CKIAHKHU. [lony4eHHY0 BMECTUMOCTH
HaAMUCbIBAIOT JIMOO HAa CKIAHKE HECMbIBAKOWIEHCA KPacKoM, MO0 B »ypHane,
€CJIM Ha CKJISHKY HAHOCAT €€ HOMED.
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11 Beinosinenune u3mepeHuii

11.1 Iloaroroska 3aKoHCEpBHPOBAHHBLIX NMP00 K BLIMOJHEHHI0 H3IMe-
pPeHHH cepoBOAOpPOAa U CYyabdHIOB

Ecau Ha mecte oTbopa nMpoObl NMpoBeAeHO KOHCEPBUPOBAHHE CEPOBOMAO-
pona aleTaToM KaaMus, To B J1abopaTopum B npody MureTkaMd BMECTUMOCTBIO
5 cM” no6aenaioT 5 cm’ JIM®JIA u S oM’ pacrsopa xsopuaa xenesa (I11), mo-
rpyasi MUIETKH OO0 NOJIOBHHBI CKJIAHKHU W MOJAHHUMAA UX BBEPX [0 MEpE BbITE-
KaHHA pacTBOpoOB. Ilocne BBeneHUA PeaKTHBOB CKIAHKY 3aKpbIBAIOT MPOOKOM,
TLIATEJILHO MEepEeMELIHBAIOT H NMOMEWAIOT B TeMHOe MecTo. Uepes 30 MuH npo-
BOJAT OMNpeaesieHue cepopoaopoaa B coorserctbue ¢ 11.2. OQHOBpEMEHHO BBI-
HOJHSAIOT XOJNIOCTO OMBIT, UCMONB3YH 500 CM° THCTHUTHPOBAHHOM BO/BI.

11.2 BoinosHeHHe H3MepeHHil cepoBOAOPOAA H CYJIb(PHIOB

11.2.1 Ecnu ananusupyeMas Boaa mnocljie QUKCHPOBAHHA CEpOBOIOPOIA
pactBopaMu JIM®OJIA u xnopuaa xenesa (III) Bu3zyasbHO HE OkpalllecHa WIH
OKpacka €/Ba 3aMETHAa, COAECPXKUMOE CKJIAHKH NMEPEHOCAT B ACIIUTELHYHO BO-
POHKY BMECTHMOCTBhIO 1000 cM’, rpalyHMpOBaHHON MUNETKOH BMECTUMOCTBIO
5 cm® nobaBmaoT 3 cm® 0,1 %-Horo pacrBopa Aozelmicy/ibdara HaTpus,
BeTpaAxUBaoT 10 pa3 u ocrasmaoT ctoAaTh 10 MuH. 3ateM nobasasior 10 CM°
XJIOPOPOpMa M IKCTPArMpPyIOT METWICHOBYIO CHHb B Teyenue 2 MuH. [locne
paccioeHus a3 IKCTPaKT PUABTPYIOT Yepe3 OyMaKHbIil QHALTP (MM KOMOYEK
BaTbl), CMOUYCHHLIA XJ10pOodOopMOM, B rpaJlyHpPOBAHHYIO MPOOUPKY BMECTHMO-
cThio 15 cM’. 3aTeMm [IPOBOAAT MOBTOPHYIO 3KCTPAKLHIO 4 cM’ XJIopodopMa B
TEYCHUE 2 MUH. DKCTPAKT PHILTPYIOT B Ty e NMpoOupky. Eciu 3kCcTpakT no-
CliIe BTOPOH 3KCTPaKLMH OKpallleH B ro1yO0oi UBET, MPOBOLAT TPEThbKO IKCTPaAK-
uuio 3 cM’ xsnopodopma B Teuenue | MuH. OGbEAMHEHHDIH IKCTPAKT JOBOJAT
xnopodopMoM 10 15 cM’, mepeMeLINBaIOT M He MO3ZHee, YeM vepes | 4 niMe-
pAOT ONTHYECKYIO IUIOTHOCTh Ha cnekTpodoToMeTpe HIH GPOTOMETPE C HENpe-
PbLIBHOH pa3BepTKOM crniekTpa NMpH JMHE BOJHBI 656 uM (Ha doTomerpe, cHAb-
YKEHHOM CBEeTO(MIbTpaMH, — npH 670 HM) B KIOBETAX € TOJIAHON IOIIOLIAK0-
iero cnog 2 win | ¢M B 3aBUCHMOCTH OT HHTEHCHBHOCTH OKPACKH.

11.2.2 Ecnu aHanu3zupyeMas Boaa ¢ 3aMKCHPOBAHHBIM CEPOBOIOPOJIOM
HMEET SIBHYIO ToNlyOyI0 OKpacKy, TO MPOBOAAT NPAMOE HPOTOMETPHUYECKOE OII-
pelesieHue CEpOBOAOPOaA, HIMEPAA ONTUYECKYIO IUIOTHOCTh BOJHOI0 pacTBOpa
Ha (OTOMETpE WIM COeKTpoGOTOMETPE NMpHU JJIHHE BOJIHBI 667 HM (Ha ¢oTo-
METpE, CHAaOXKEHHOM cBeTOUIbTpaMH, — NpH 670 HM) B KIOBETAX C TOJIIHHOMN
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MOrJIoWAKLIEro ¢jod 5, 2 uav 1 ¢cM B 3aBUCUMOCTH OT UHTEHCUBHOCTH OKpa-
CKH.

ONTHYECKYIO MJIOTHOCTL XOJIOCTOrO OMNbITA BLIYHTAIOT W3 ONTHYECKOM
[UIOTHOCTH Npoo.

11.2.3 Ecau B KloBeTax ¢ TOJIUMHON MOrIOIIAKOLIErO CJIOd 5 ¢M ONTHYE-
CKasg TMUIOTHOCTh BOJHBIX pacTBOPOB € 3aPHUKCHPOBAHHBIM CEPOBOJOPOIOM
MEHBIIIC ONTHYECKOH IUIOTHOCTH, COOTBETCTBYIOILIEH MACCOBOH KOHLEHTPALHH
cepoBogopona 50 Mkr/mm’, To npoOy NOJIHOCTBIO CIIENYET MEPEHECTH B HEIIH-
TEJIbHYIO BOPOHKY M NPOBECTH 3KCTPAKUHOHHO-QOTOMETPUUECKOE OMNpeaere-
HUE CepoBOAOPOAa, kak onucaHo B 11.2.1.

B TOM ciay4ae, korga onTvyeckas IJIOTHOCTb BOAHOIO pacTBOpa, H3MeE-
pEHHAas B KIOBETAaX C TOJILUMHON norjowamuero ¢aoa | cM, BBIXOAMT 3a Mpe/e-
Jb! TPaXyUPOBOYHOH 3aBUCHMOCTH, CJIEAyeT pa30daBUThb OKpalLleHHBLIA pacTBOP
M MOBTOPHTHL U3MepeHHe. [ 3TOro MUMeTkon ¢ OJAHOM OTMETKOH oTOMparoT
20 cM® pacTBOpA, MOMELLAIOT €r0 B MEPHYIO KoJI0y BMecTuMOCThIO 100 cM’, 110-
BOAAT A0 METKM OUCTWIIMPOBAHHOH BOAOM WU NEepeMEelIMBarOT. AHAJOrHYHO
pa30aBAgOT XOJOCTYIO NMpoody.

11.2.4 Ecnu onTtu4deckas MIOTHOCTh MPOOBI MO-NPEXHEMY BbLIXOOAUT 3a
npeaenbl 3aBUCUMOCTH, JTUOO0 KOrjaa npy A00aBJICHHH peakTHBOB 00pa3yeTcs He
CHUHAA, a CHHeBaTo-pHoNneToBas (GUOJETOBAsA) OKpACKa, WIH MOABIACTCA XKeEJ-
TOBATO-0€/bIH 0CaOK (MYTb) CEpbl, IPH HAIMYMH AHATM3HUPYEMOH BOJbI Clie-
IlyeT MMPOBECTH IOBTOPHOE OIlpejie/ieHue, MpeaBapuTebHO pa30aBUB HUCXO/I-
Hy10 npo6y. Jins 3Toro B MepHylo konby BMecTHMOCTbIo 100 cm® BHOCAT 70 cM’
Bozsl ¢ pH 9-10, 3arem nunerkoii go6asasior ot 1,0 10 10,0 cM’ aHanM3Upye-
MOM BOJbl, JOBOAAT 00BEM pacTBOpa B KOJIOE OO0 METKH U MEepeMeLIUBaAlOT, M-
peBopauMBas KonbOy BBepX-BHM3. 3areM A00aBnfAl0T mo | cM’ pacTBOPOB
JIM®DJIA u xnopuaa xkenesa (III) u BHOBb nepemewinBatot. Yepes 30 MUH U3-
MEPAIOT ONMTHYECKYIO MIIOTHOCTL BOJAHOI0 pacTBOpa.

11.2.5 Onpenenenunio ceposogopoaa M cyabpuaoB ¢ N,N-numeTusn-n-
dbeHUIEHIMAMUHOM MELIAOT B3BEIUEHHBbIE BellecTBa. MIx ycTpaHAwoT coocax-
J€HUEM C TUAPOKCHAOM AaMOMHHHUA, MpPU ITOM, OLHAKO, TEpPSIETCA U 4YacCThb
CyJ1bHAOB, HEPACTBOPUMBIX B BO/1€, HO PACTBOPHUMBIX B CHJIBHOKHCIION Cpejie.

KpoMme Toro, Meuiarolee BIMssHUE HA ONPEACIICHHE CEPOBOAOPOA U CYJlb-
(GHUI0B MOIyT OKa3biBaTk CYNb(HTHl U THOCYIb(ATHI MPH MAaCCOBOH KOHIIEH-
tpauuu Gonee 10 mr/am’, NPakKTUYECKH HE BCTPEYAIOLUCHCS B NMPUPOAHBIX H
OUYMHLICHHBIX CTOYHBIX BO/IaX.
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12 BorunciieHde pe3yibTATOB H3IMEPEHHU I

12.1 Ilpu u3MepeHHH ONTHYECKOH IJIOTHOCTH BOJHOI'O pacTBOpa Macco-
BYIO KOHLEHTpPAUHIO CEpOBOAOPOAA U CYNb(PHUOIOB B aHAIM3UPYEMOH Npode Bo-
bl B MEPECUETE HA CepoBOAOpod X, MKI/OM’, HAXOAAT MO COOTBETCTBYIOLLEI
rpagy MpOBOYHOH 3aBUCHMOCTH.

[Ipu pa3baBneHHH OKpAIIEHHOrO PacTBOpA WIH MCXOAHOM MpoObl BBOAAT
[onpasKy Ha pa3basneHnue.

12.2 Ilpu vcnonb30BaHHK 3KCTPAKLMOHHOIO BApHAHTA MAacCOBYHO KOHIIEH-
TPaLUIO CEPOBOAOPOAA H CYyNbPUAOB B aHANMU3UpPyeMOl npobe BOOLI B mnepe-
cueTe Ha cepoBOaOpOA X, MKI/OM , paCCUHTHIBAIOT N0 hopMyJe:

C.500
= 3

roe C — MaccoBasi KOHLUEHTpALKMA CEpPOBOAOPOJAA U CYJIb(PUIOB, HANACHHAA MO
rpadyMpOBOYHON 3aBHCHMOCTH, MKI/IM ),
V — BMECTHMOCTE KaJIHOPOBAHHOM CKJIAHKH, CM’;
V, — cyMMapHbiit 06beM pactBopoB JIM®PIA u xnopuana xenesza (111), no-
6aBnsieMblit B He3aKOHCEPBHPOBAHHYIO MO0y, cM’; U1 3aKOHCEPBH-
poBaHHO# npoOwl V| = 0.

12.3 Pe3ynsrar n3MepeHus B JOKYMEHTAX, MPEAYCMAaTPHBAKIIHAX €0 HC-
[MOJIb30BaHHE, NPEACTARIAIOT B BUAE:

X+ A, MKF/,L[M3 (P ™ 0,95), (4)

rae +A — rpaHuubl XapakTEPUCTHK MOTPEIIHOCTH PE3YyJIbTATOB U3MEPEHUS 11
JaHHOW MAaCCOBOH KOHILIEHTpAaLMHd CEepoBOAOpoAa U CYJIb(UOOB,
3
MKI/OM™ (CM. Tabnuuy 2).

HucneHHble 3HA4YE€HHA pe3yJibTaTa HM3MEPEHUA HOOJDKHBI OKAHYMBATbCA
LM(PPOH TOro e paspana, YTo H 3HaAYEHHS XapaKTePUCTHKH MOTrPELIHOCTH; MO-
ClIEJHHUE HE JOJDKHBI Coziepkarh OoJiee 2-X 3Ha4aLux Uudp.

12.4 JJonycTUMO npeacTaBasTh pe3yJibTaT B BUJE:
XA, (P=0,95) npu ycnosuu A, <A, (5)

rae + A, — rpaHuubl XapakTepUCTHK MOTPELHOCTH pe3yJIbTaTOB H3MEPEHHH, YC-
TaHOBJICHHBIE [PH pealiu3allid METOAUKH B jabopaTtopuu U obecre-

YHBAEMbIC KOHTPOJIEM CTAaOUNIBLHOCTH pE3YJIbTaTOB M3IMEPEHUI,
MKL/IM” .

[IpuMevanue — JlonycTUMO XapakTEPUCTUKY [OrPELIHOCTH pe3yibTaTOB U3Me-
PEHHH NPH BHEAPEHUH METO/IMKU B 1aDOpPATOPHU YCTAHABIMBATE HA OCHOBE BbIPAXKEHUSA
Ap= 0,84 A c nocnenyomuM yTOYHEHHEM O MEPE HAKONNECHUA HHPOPMALIHK B TIPO-
1ICCCE KOHTPOJIA CTAOMNBHOCTH pe3yNbTaTOB H3MEPEHHH.
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12.5 MaccoByl0 KOHLIEHTPALMUIO CEPOBOAOPOJAA B aHAIU3UPYEMOH Mpoode
BOAbl PACCYHUTBHIBAIOT, UCXOAA M3 CYMMApPHOr0 COAECpXAHHA CEpoBOAOpOJAa M
cybpHI0B, HAHACHHOTO B pe3yJibTaTe aHAIM3a, a TaK)Xe MOJBLHOH JOJH CEepo-
BOIOpOAAa B 3aBUCUMOCTH OT Temneparypsl U pH Boasl (cm. Tabnuuy 3). na
MPOMEXYTOUYHBIX 3HAUYEHHUH TeMIieparypsl MOJIBHYIO N0 cepoBoaopona i
HaxXoasaT METOAOM JIMHEHHOH HHTEPNOJIALIHH.

12.6 MaccoByro KOHUEHTpALUHIO cepoBoaopoaa X MKI/IM’, HAXOAAT

H»S§?
no ¢gpopmyne

XHZS = X1, (6)

rae X — MaccoBas KOHIUEHTpAUHUA CEpOBOAOpOAa U Cynb(PpUOOB B NEpecyeTe Ha
CEepOBOAOPO, MKT/IM;
JI ~ MonbHas A0 CEpOBOAOPOIA B OOLIEM COAEPXAHUH CEPOBOAOPOA H
cynb¢duaos (cM. Tadbnuuy 3).

3HAYE€HUA MOJIbHOW NOJIM, MpUBEACHHbIE B Tabnuue 3, MOXKHO HCMOJIb30-

3
BaTb npu MHHepanu3auuu npood ot 0,2 no 1,0 r/am". [Ipn MuHepanu3zaumu Me-
Hee 0,2 mosyyeHHOE 3HAYeHHE Xy,s CHEAYET YMHOXHTD Ha 1,05; npu MuHe-

panu3zauuu 6onee | r/amMm’ — Ha 0,95.

12.7 Pe3ynbTar pacuera MacCOBOH KOHLEHTpalUUU CEPOBOAOPOJAA B JOKY-
MEHTAaxX, NpeayCMaTPUBAIOIIHUX €r0 UCITOIL30BAHUE, IPEACTABIIAIOT B BHIE:

Xit,s TAy,ss mxr/am° (P = 0,95),

(7)

rane +Ay, ¢— rpaHHLbl XapaKTEPHCTHK NOTPEUIHOCTH pacyeTa MacCoBOM KOH-

LEHTPAUMH CEPOBOAOPOAA, MKI/OM .

Tabnuua 3 — MosibHas 10na cepoBOAOpPOAa B 3aBUCMMOCTH OT pH u Temmnepa-
Typbl PH MUHepanu3auuu 0,5 r/am’

‘ ol MoJibHas 10J15 ceponoaopgﬂa, eJIMHHL, IIpH Temneparype, °C

| 0 5 1 10 | 15 20 | 25 30
5,0 0,993 0,992 0,991 0,990 0,990 0,989 0,988
5,1 0,992 0,990 0,989 0,988 0,987 0,986 0,985

5.2 0,989 | 0988 0,986 0985 | 0983 | 0982 | 0981

53 | 0987 | 00985 0,983 0,981 0,979 | 0,978 | 0,977
5,4 0,983 0,981 0,978 0,976 0,974 0,972 0,971
55 | 0979 | 0976 | 0973 | 0970 | 0968 | 0965 | 0,963
5,6 0,974 0,970 0,966 (0,963 0,959 (0,957 0,954

5,7 0967 | 0963 | 0,958 0,954 | 0950 | 0946 | 0943
5,8 0,959 0,953 0,947 0,942 0,937 0,933 0,929
5,9 0,949 0,942 0,935 0,928 0,922 0,917 0,913
6,0 0,937 0,928 0,919 0,912 0,904 0,898 (0,893
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pH MonbHas 10,1 CepoBOAO pOAa, EAHHHL, [TpH Temnepatype, °C
0 D 10 15 20 25 30
6,] 0922 | 0911 | 0,901 0,891 0,882 0,875 0,869
6,2 0,904 0,891 0,878 0,867 0,856 0,848 0,840
63 | 0,882 0,866 0,851 0,838 0,825 0,816 0,807
6.4 0,856 0,837 0,820 0,804 0,790 0,778 0,768
6, | 0,825 0,803 0,783 0,765 0,749 0,736 0,725
66 | 0,789 | 0,764 | 0,741 0,721 0,703 0,689 0,676
6,7 0,748 0,720 0,695 0,673 0,633 0,638 0,624
6,8 0,702 0,671 0,643 0,620 0,598 0,582 0,568
69 | 0,652 0,619 0,590 0,565 0,543 0,526 0,512
70 | 0,598 0,564 | 0,533 0,508 0,485 | 0,469 | 0,454
7,1 0,542 0,506 0,476 0,450 0,428 0,412 0,398
7,2 0,484 0,449 0,419 0,394 0,373 0,358 0,345
7,3 0,427 0,393 0,364 0,341 0,321 0,307 0,295
7,4 0,372 0339 | 0,312 0,291 0,273 0,260 0,249
1,5 0,320 | 0,290 | 0,265 0,246 0,230 0,218 0,208
7,6 0,272 0,245 0,223 0,206 0,191 0,181 0,173
7,7 0,229 0,205 0,186 0,171 0,158 0,150 0,142
7,8 0,190 0,169 0,153 0,140 0,130 0,122 0,116
79 | 0,158 0,140 0,126 0,115 0,106 0,100 0,093
8,0 0,129 0,114 0,102 0,093 0,086 0,081 0,077
8,1 0,106 0,093 0,083 0,076 0,070 0,065 0,062
82 | 0,086 0,075 0,067 0,061 0,056 0,053 0,050
8,3 0,069 | 0,061 | 0,054 0,049 0,045 0,042 0,040
84 | 0,056 | 0,049 | 0,043 0,039 0,036 | 0,034 0,032
8,3 0,045 0,039 0,035 0,032 0,029 0,027 0,026
8,6 0,036 0,031 0,028 0,025 0,023 0,022 0,020
8,7 | 0,029 0,025 0,022 0,020 0,018 0,017 0,016
88 | 0023 | 0020 [ 0018 | 0016 | 0015 | 0,014 | 0,013
8,9 0,018 0,016 0,014 0,013 0,012 0,011 0,010
9,0 0,015 0,013 | 0,011 0,010 0,009 0,009 0,008
9,1 0,012 0,010 | 0,009 0,008 0,007 0,007 0,007
9,2 0,009 0,008 | 0,007 0,006 0,006 0,006 0,005
9,3 0,007 | 0,006 | 0,006 | 0,005 0,005 0,004 0,004
94 | 0,006 0,005 0,004 0,004 0,004 0,003 0,003
9,9 0,005 0,004 0,004 0,003 0,003 0,003 0,003
9,6 0,004 0,003 0,003 0,002 0,002 0,002 0,002
9,7 0,003 | 0,002 | 0,002 | 0,002 | 0,002 0,002 0,002
9,8 0,002 0,002 0,002 0,002 0,001 0,001 0,001
9,9 0,002 0,002 0,001 0,001 0,001 0,001 0,001
10,0 0,001 0,001 0,001 0,001 0,001 0,001 0,001
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12.8 IlorpewHocTs pacyera MacCOBOM KOHLIEHTPALMM CEepOBOAOpPOAA
3
Ay,s» MKI/OM®, HAXOAT MO hopmyite

_ A
At,s = Ruops 'V(Y)z +8;2:.H ; (8)

rA€ Opy — OTHOCHMTEIBbHAA NOrPELIHOCTb pacyeTa MacCOBOM KOHUEHTpaUHuH ce-
poBOJIOpOaa, OOYCIIOBIEHHAs MOrpeUIHOCTLI0 U3Mepenus pH.
Opy MPUHHUMAET 3HAYEHHS:
- (0,090:pH — 0,51) npu pH ot 5,8 10 8,8 BKIIOUUTENBHO;
- 0,3 npu pH cBbie §,8;
- npy pH Huxke 5,8 norpeuwrHocThio pacdera, 00YyCHOBJIEHHOR IO-
rPEeLIHOCTHIO H3MepeHua pH, MoxHO npeHebpeub.

12.9 Pesyneratbel u3MepeHUH OQOPMIIAIOT NPOTOKOJIOM WM 3alUChIO B

)XypHane, no ¢gopmam, NpuBeIeHHLIM B PykoBoacTBe no kadecTBy Jiaboparo-
PHHU.

13 KonTpo/b KauecTBa pe3y/ibTATOB H3MEPEHHHR NMPH peaU3alMH
METOAHKH B J1abopaTopHu

13.1 O01mne noaoXKeHus

13.1.1 KoHTposib KayecTBa pe3ynbTaTOB U3MEPEHHHN IPH peau3aliui Me-
TOAMKH B J1IabOpaTOpHU NpeayCMATPUBAET:

- ONEPATUBHBLIA KOHTPOJIb HUCIIOJHUTEEM IMPOLEAYPbl BBINOIHEHUS HU3ME-
peHuil (Ha OCHOBE OLIEHKH MOBTOPAEMOCTH M MOrPEIHOCTH MpPHU peanu3aluy
OTAEJIbHO B3ATON KOHTPOJIbHOMH MpOLEaypbl);

- KOHTPOJIb CTADMJIBHOCTH pE3YJIbTATOB U3MEPEHUH (HA OCHOBE KOHTPOJIA
CTaOWJILHOCTH CPEAHEKBAAPATHUECKOTO OTKIOHEHHUSA MOBTOPAEMOCTH, MOrpeLl-
HOCTH).

[3.1.2 IlepuOAUYHOCTH ONEPATUBHOIO KOHTPOJIS UCIIOJHUTENIEM MPOLIETY -
Pbl BBIMOJIHEHHA U3MEPEHHH, a TAK)KE peaIU3yeEMbIE IIPOLIEAYPbl KOHTPOJIA CTa-
OMJILHOCTH pe3yJIbTATOB BBHINOJHAEMBIX U3MEPEHHIH periaMeHTUpPYIOTCH B Py-
KOBOJCTBE IO Ka4yeCTBY J1a0OpaTOPUH.

13.2 AAropuTm onepaTHBHOro KOHTPOJIf NOBTOPHEMOCTH

13.2.1 KOHTpO/Ib NOBTOPAEMOCTH OCYILUECTBAAIOT M1 OAHOH npobbl B ce-
pyuHu U3 10 — 12 npoO. g 3Toro orouparoT A€ aIUKBOPBI MPOOLI BOAbI U Bbl-
MOJIHAIOT H3MEPEHUA B COOTBETCTBUH C METOAMKOH OJHOBPEMEHHO I 00E€UX
AJIUKBOT.
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13.2.2 Pe3ynbTaT KOHTPOJIBLHOI MPOLEAYPBI fx, MKI/AM’, PACCUHTBIBAIOT MO
dhopmyie
rH:‘Xl_XZIE (9)

rae X, X; — pe3yJibTaTbl Napauie/ibHbIX H3IMEPEHUH MaCCOBOH KOHUEHTpaLHUH
cepOBOAOPO/a B Npobe, MKI/aM".
13.2.3 Ipesen NOBTOPAEMOCTH I,, MKI/OM, pacCYUTHIBAIOT 1O (OpMYy.ie

r,=2,77 "G, (10)

rae o, — [oxKasarelb NOBTOPSIEMOCTH, MKF/ 1M’ (cM. Tabauny 2).

13.2.4 Pe3ynbTaT KOHTPOABHON MpouUeaypbl JODKEH YIOOBJIECTBOPATh YCIO-
BHIO

I <r, (11)

13.2.5 Ilpn HecobmoneHun ycaoBus (11) BBIMOMHAKOT BHEIUIAHOBOE KOH-
TPOJIbHOE U3MEpPEHHUE C ApYyroi npoboi BoAbl, MPH MOBTOPHOM HEBBLINOJIHEHHUH
ycnoBus (11), BBIACHAIOT MPHYHMHLI, MPUBOAALINE K HEYOAOBICTBOPUTENbHBIM
pe3yjibTaTaM, ¥ IPUHUMAIOT MEPDBI N0 UX YCTPAHEHHIO.

13.3 AJropHtm onepaTHBHOIr0o KOHTPOJIA Npoueayps! BbIMOJHEHHA
H3MepeHH ¢ HCNOJL30BAHHEM MeT0/1a 100aBOK

13.3.1 JInd BLIMOJHEHUA OMEPATHBHOIO KOHTPOJA UCMNOJIL3YIOT JIBE AJIUK-
BOTbI MPOObI BOJbl, 3aKOHCEPBUPOBAHHBIE aLETATOM KaiMuA. B 0J1HY H3 allMK-
BOT BHOCAT O00aBKy pacTBOpa Cylib(puaa, Morpyxas MUNETKY A0 CEpeldHHbI
CKJIIHKH Y NMOAHHUMAA €€ 10 Mepe BbITEKAHHUS pacTBOpa.

Ecinu B maboparopuu UCNONBL3YIOT pacTBOp THOoALETaMHaa, 100aBKY BHO-
CAT B 3aQMKCHPOBaHHYKO npoldy. Ing 3toro npumMepHo 90 % 3adukcupoBaHHON
NpoObl U3 CKJIAHKK MEPEHOCAT B ACNIUTEJbHYIO BOPOHKY WM B KOHHYECKYIO
KO0y (B 3aBUCHUMOCTH OT OKpackH). JloO0aBKy rOTOBAT aHAJOTH4YHO [IPHUIo-
TOBJIEHHUIO IPaJAYHMPOBOUYHBIX 00pa3liOB U BHOCAT B NpoOy OKpalleHHbIH pac-
TBOP M3 NPOGHUPKH BMECTHMOCTBIO 5 cM°. OcTaBleiics B CKIISHKE YaCThIO MPO-
Obl OnonackuBalT NpPOOUPKY 2 — 3 pa3a, NPUCOEAMHAIOT OCTATOK K OCTAILHOM
npobe u TIIATEBHO €€ NEPEMEIHBAIOT.

13.3.2 OnepaTUBHBIA KOHTPOJIb MCIIOJIHUTENEM MPOLEAYPH! BbIMNOJTHEHHUA
U3MEPEHUN MPOBOIAT MYTEM CPABHEHHA pPe3ylbTaTOB OTHENBHO B3ATOH KOH-
TPOJILHOM npoueaypsl K ¢ HopMaTHBOM KOHTpoJis K.

13.3.3 Pesynbrar KOHTpOJILHON npoueaypsb K, MKI/IM’, pacCUYUTHIBAKOT
no gopmyne
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Ke=| X' -X-C]. (12)

rae X' — pe3ysibTar KOHTPOJBHOIO M3MEPEHHA MACCOBOM KOHLEHTPALHWHK CEpo-
BOZOpO/a B MPo6e ¢ H3BECTHOM 10GABKOM, MKI/AM’:
C — BenMYHHA J100aBKH, MKI/IM" .

13.3.4 Hopmatus kourpons K, Mxr/am’, pacCcyYMTbIBAIOT N0 popmMmyJie

K = -\/(Am{,)2 +(AL ), (13)

rne A ,,— 3HaYeHUA XapaKTEpHUCTHUKH MOrPellHOCTU PE3yJbTaTOB U3MEPECHHM

YCTaHOBJICHHbIE B TA0OPAaTOPHHU NpPU peaIM3alMUd METOOHUKH, COOT-
BETCTBYIOLLIME MACCOBOM KOHLEHTPAUUH CEpOBOAOPOAA B NMpobe ¢
n06aBKoi, MKI/aM’:

Anx — 3HAQYCHHA XAPAKTEPHUCTHKH NOrPEIIHOCTH PE3YJIbTATOB U3MEPEHHH,
YCTaHOBJIEHHBIE B 1a0Oparopuu npd peaiM3alld METOAMKH, COOT-

BETCTBYIOLLIME MACCOBOM KOHLEHTPAUMWU cepoBOAOpoda B padoueit
npo6e, MKI/aM’.

llpumeuanue — Jlonycrumo jjig pacdyera HOpMaTHBa KOHTPOJS HCIIOJb30BaTh

3HAYCHUSA XapaKTEpPHCTHK MOrPEUIHOCTH, NMOJYHEHHbIE PACYETHBIM NMYTEM N0 GopMyiaM
AN =084A uA =084-A .
X JIX X

X

13.3.5 Ecnu pe3ynsTar KOHTPOJIBLHOH NpOoLEAYPhl YAOBJIETBOPAET YCIOBHIO
NpouUeaypyY NPHU3HAIOT YAOBJIECTBOPHUTEILHOIN.

[1py HeBbINMONIHEHUH YCnoBUA (14) KOHTPONBHYIO NpOUEAYpPY MOBTOPAIOT.
[Ipy noBTOpHOM HEBBINMOIHEHUH YCNIOBHUA (14), BRIACHAIOT NPUYHUHBI, MPUBOASA-
M€ K HEyJOBJIIETBOPHUTEJILHBIM PE3ynbTaTaM, H MPUHUMAIOT MEPHI 0 X YCT-
pPaHEHHUIO.

14 IlpoBepka npuemMjIeMOCTH Pe3yJILTATOB, NOJYYEHHBIX B YCJIO-
BHSX BOCIIPOU3IBOAUMOCTH

14.1 PacxoxaeHue Mexnay pesyjbTaTaMd HU3MEPEHUH, MOJIyYEHHBIMH B
ABYX Jaboparopusix, He OO/DKHO IMpeBbILIATH Mpefiesa BOCIPOU3IBOAUMOCTH.
[Ipy1 BeIMONHEHHH 3TOrO YCNOBHA MpUEMIIEMBI 00a pe3ysbTara U3MepeHUit U B
KayecTBE OKOHYATENbHOIo MOXeT ObITh UCIOJIb30BaHO UX Obluee CpeaHee 3Ha-
YeHHE. JHAYEHHE Ipeesia BOCIIPOU3BOAUMOCTH R, MKT/OM’, PaCCYHTBIBAIOT I10

dbopmyre
R=2,770x. (15)
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14.2 Ilpu npeBbIlIeHUH mnpeaesa BOCMPOU3BOAMMOCTH MOTYT OBITb HC-

MOJIb30BaHbl METOALI OLIEHKU MPHUEMIIEMOCTH PE3yJIbTATOB U3MEPEHUH cornac-
HO pazaeny S TOCT P UCO 5725-6 unu MU 2881.

14.3 I1poBepka npHEMJIEMOCTH NPOBOAMUTCA MPH HEOOXOAMMOCTH CpaBHE-
HUS pe3ybTaTOB U3MEPEHHUHN, MOJTYYEHHBIX ABYMSA 1a00paTOpUiIMHU.
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IpunaoxkeHue A
(pekoMeHayeMoe)

Perenepanus xjopogopma

XnopodopMHbIE IKCTPAKThI MOCHE OKOHYaHMA aHaln3a coOupaloT B OTHAE/b-
HYI0O TeMHYIO CKJIAHKY C HeOONBLIMM KOJHYECTBOM AUCTHIUIMPOBAHHON BOJBI U
3aTeM pereHepupyroT. g 3Toro ¢ivB xjopogopMa NOMEIIAIOT B ACIHTEIbHYIO
BOPOHKY BMECTHMOCTBIO He MeHee | IM’, 106aBisoT paBHbIi 06beM AUCTHILIH-
POBAHHOM BOABI U BCTPAXMBAIOT BOPOHKY 2 MHH. Ilocie orcranBanusa xnopogopm
GUIBTPYIOT 4epe3 COH BaThl WM 2 HEIUIOTHbIX OyMaXkHbIX QUILTpPa B Nepe-
FOHHYIO KOJ0Yy.

CoenMHAT KOMIIOHEHTHI YCTAHOBKH )14 MEPETrOHKH, HArpeBalT Koidy Ha
BOAAHOMN OaHe U MNEpPEroHAIOT XJIOPOJOpPM B CTEKIAHHYHO NOCYRY, oTOMpast Ppak-
[H10, KUOALLYIO 1pu TeMneparype ot 60,5 °C go 62,0 °C. [lepByro nopuuo oT-
rona, kanamyo Huwxke 60,5 °C, Bo3BpaluaioT B CJIIUB, & OCTAaTOK IOC/E OTITOHKH
YTUAH3HUPYIOT B COOTBETCTBHH C YCTAHOBJIECHHbLIMH npaBujiaMH. IIpu Heobxoau-
MOCTHU MOBTOPSAIOT NEPETOHKY €lle pa3, P 3TOM NMEpPBYIO MOPLMIO OTrOHA U OC-
TATOK MOCJie OTrOHa BO3BPAlLAlOT B CIIMB.

I BBLINOMHEHUS HU3IMEPEHUH MACCOBOM KOHUEHTpaAUMU CEpPOBOLOPONAA U
CYNb(HIOB B BOIAE MOXHO HCIMOJIb30BaTh TaK)Ke CJHMBBI XJIopodopMa, 00pasyro-
lHecs MpU OoNpelcneHu ApYrux Mnokasaresnei (Kpome MetajuioB). PereHepaiusd
3THX CJIMBOB IPOBOJUTCSH COIJIACHO NMPUBEACHHOM BBIIIE METOJHKE.
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IIpunoxenue b
(PEKOMEHAYEMOCE)

MeToaHKA MPHIOTOBJ/ICHHA ATTE CTOBAHHBIX PACTBOPOB
cyab(puaa Hatpus AP1-S, AP2-S and ycraHOB/IeHHst TPAJYHPOBOYHDLIX
XapPAKTEPUCTHK NMPHOOPOB H KOHTPOJA TOYHOCTH H3MEepEeHH MaCCOBROH

KOHLIEHTPALMH CepOBOAOPOAA H CYIbPUA0B POTOMETPHUECKUM
MeToaoM ¢ N,N-numeTni-n-¢peHnjieH 1 HaMHHOM

b.1 Hazna4yenne n 06,1acTHL NPUMEHEHHUSA

MeToauka npefHa3Hauy€Ha i1 PYKOBOJCTBA MPH MPHUIOTOBJIEHHUH ATTECTO-
BAHHBIX PACTBOPOB, HUCIONB3YEMBIX /I YCTAHOBJICHUA MpalyUPOBOUYHBIX Xapak-
TEPUCTHK NPUOOPOB U KOHTPOJIS TOUHOCTH U3MEPEHUI MacCOBOM KOHLIEHTpALUH

CEpPOBOAOPOAA U cyNbPUAOB POTOMETPHYECKUM METOAOM B NPUPOAHBIX H OUH-
[LIEHHBIX CTOYHBIX BOJAX.

b.2 MeTpoJsornyeckne XapakTepHCTHKH

MeTponornyeckue XapakTepUCTHKHM aTTECTOBAHHLIX PACTBOPOB cyJibduia
HaTpus B IEpECcUYETE Ha CepOBOAOPOA NpuBeAeHsI B Tabnuue b.1.

Tabnuua b.1 — MeTrponornueckue XapakTepUCTHKHY aTTECTOBAHHBIX PAaCTBOPOB

3HauYEHHUE XapPAKTEPUCTUKHU
HauMeHoBaHHE XapaKTEPHUCTHKH JJI8 aTTECTOBAHHOrO pacTBOpa

AP1-S AP2-S

ATTECTOBAaHHOE 3HAUY€HHE MACCOBOW KOHLEHTpa-

3 1000 100
LIMH CEPOBOIOPOAA, MKI/CM __ __
[ paHULBI NMOrpelIHOCTH ATTECTOBAHHOIO 3HAYeE-
HHUS MAacCCOBOH KOHLEHTpaUMH CepOBOAOPOAA + 22 + 2,4

(P=0,95), MKI/cMm"

b.3 Cpeacrsa H3MepeHHH, BCIOMoOrare/ibHbie YCTPOHCTBA, PEAKTHBAI

b.3.1 Becbl naboparopHsie Boicokoro (1) kimacca rounoctu no 'OCT 24104-
2001.

b.3.2 Becw naboparopusle cpeanero (I11) knacca toynoctu no 'OCT 24104-
2001 ¢ naubonbUM nipeaenomM B3iBewinBadus 200 r.

b.3.3 Konbbi MepHbie 2-ro kiacca TouHocTH ucnoyiHeHus 2 no 'OCT 1770-
74 BMecTHMOCTBIO: 50 cm” — 1 wiT., 250 cm® — 1 wr., 500 cm® — 3 .

b.3.4 bropetka 2-ro knacca To4HOCTH ucnojHeHusa 1, 3 mo 'OCT 29251-91
BMECTHMOCTBIO 25 M.
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b.3.5 lluneTku rpanyupoBaHHbIE 2-10 KJ1acca TOYHOCTH HUCIIOJHEHHUs 1, 2 no
['OCT 29227-91 smectuMocTsio: | c™M’ — 1 wit., 2 ¢’ — 1 wt., S cM® — 2 .

b.3.6 IluneTku ¢ OAHOM OTMETKOMN 2-r0 Kjacca TOUHOCTH HUCMONHEHHUA 2 Mo
FOCT 29169-91 BMeCTHMOCTBIO: S cM® — | mrt., 10 cM® — 2 Wr., 25 c™M® — 1 wr.,
50 ¢cm® — 1 .

b.3.7 Unnuuapel Mepuble ucnonneHua 1,3 no TOCT 1770-74 BMecTHMO-
creio: 10 cM® — 1 mr., 25 cm® — 2 wr., 50 cM® — 1 wr., 100 ¢ — 1 wr,
250 cm” — | mt., 500 ™’ — 1 .

b.3.8 Llunuuap MepHbii ucrionHeHua 2a no I'OCT 1770-74 BMeCTUMOCTBIO
100 cM’ ¢ NONUITHUNEHOBOI MPOGKOIA.

B.3.9 Crakaubl, Tin B ucnosiHeHus 1, TXC no 'OCT 25336-82 BMecTUMO-
cthio:; 50 cm® — 1 ., 150 cm® — 1 wt., 250 cm” —1 ., 600 cM® — 2 INT.

b.3.10 Konopl koHnyeckue KH ucnondenus 1, 2, TXC ¢ npobkamu o ['OCT
25336-82 BMecTHMOCTBIO: 250 c™’ — 2 ., 1000 cM’ — 1 wr.

b.1.11 Crakanuuku ans sipewinBanus (Oiokcel) CB-19/9 u CB-24/10 no
["OCT 25336-82 — 2 .

b.3.12 I1pobupka rpanyuposarHas ucnosHenus 1 no ['OCT 1770-74.

b.3.13 Cxinauka CH wucnonvHeumna 1 nmo 'OCT 25336-82 BMeCTHMOCTLIO
200 cMm’.

b.3.14 Peaykrop.

b.3.15 A3or HyneBoit mapka «A» no TY 6-21-39-96 unu a3zot razoobpa3HbIi
0co00it uuctotsl -1 copt no ['OCT 9293-74.

b.3.16 Llixa¢ cymuneHbIi 001E1a00paTOPHOrO Ha3HAYCHHUS.

b.3.17 Lllnarens.

b.3.18 PdnakoHbl TEMHOr0 CTEKJA ¢ MPUTEPTLIMH NPOOKAMH WIH 3aBHHYH-
BAlOIWIMMHCSA KpbILUKAMM [JI8 XpaHEHUs aTTECTOBAHHbIX PacTBOPOB BMECTHMO-
cTbio 100 cM’.

b.3.19 CxJIAHKH U1 XpaHEHHUA pacTBOPOB U3 CBETIONO U TEMHOIO CTEKJIA.

b.3.20 Ilocyna nonu3TU/IeHOBAas C 3aBUHYMBAKOIIMMUCA NPOOKAMU BMECTHU-
MOCTBIO S00 cM’ [U1 XpaHeHHUs PacTBOPOB.

b.3.21 Kagmuii ykcycHOKuUcnbId, 2-BoaHbid (auerar kagmus) no I'OCT
5824-79, 4y.51.a.

5.3.22 Hon kpucrasmudeckuit no 'OCT 4159-79, u.a.a., uu #old, cTaHAAPT-
tatp 0,01 monms/am® KBD no TY 2642-001-3381-3273-97.

b.3.23 Harpuili cepHOBATUCTOKHUC/IBIA NATUBOAHBIN (THOCY/Ib(MAT HATPHUA) 1O
['OCT 27068-86, u.n.a., UIM HaTpUil CEPHOBATUCTOKMCIIbIA, CTAHAAPT-THTP
0,1 monb/mmM’ KBD no TY 2642-001-3381-3273-97.

b.3.24 Kanuii aByxpoMoBokuc/bld (auxpoMar kaius) no ['OCT 4220-75,

X.4., WM KaTUil ABYXPOMOBOKHCBIH, cranaapt-Tutp 0,1 Mons/am” KBD no TV
2642-001-33813273-97.
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b.3.25 Kpaxman pacrsopuMsblii no 'OCT 10163-76, u.
b.3.26 Kanuit nogucteit (moaun xkanus) mo 'OCT 4232-74, u.n.a.
b.3.27 Xnopodopm (Tpuxaopmerad) no TY 2631-066-44493179-01, x.u.

b.4 UcxoaHble KOMIIOHEHTH! AaTTECTOBAHHBIX PACTBOPOB

b.4.1 Harpuit cepuuctoiil, 9-Boanbi (cynspua Harpus) no 'OCT 2053-77,
y.n.a. (Zornyckaercda kpanuukauus 4.), KIM MapraHelu CepHHUCTBIH (CynbPua Map-
rabua (II)) mo TY 6-09-01-251-85,4. unu MarHui CEpHUCTBIN (Cybpua MarHus )
no TY 6-09-03-39-75, 4. un¥ UMHK cepHUCTBIA (CynbPua uuHka) o TY 6-09-
4891-80, x.u.

b.4.2 Kucnora consuHas no F'OCT 3118-77, 4.1.a.

b.4.3 Harpuit ruapookucs (ruapoxcua Hatpus) o 'OCT 4328-77, 4.4.a.

b.4.4 I'nuuepun no 'OCT 6259-75, 4.a.a. (10NMyCTHMO 4.)

b.4.5 Boaa nucrunnupoBanHas no ['OCT 6709-72.

b.5 IIpoueaypa npUMroToBJAeHHUs BCNOMOraTeJbHbIX PAaCTBOPOB

b.5.1 PacrBop auxpomara KanuAa ¢ MOJAPHON  KOHUEHTpaUHWe#H
0,0200 monu/am° KBD

Ha nabopaTopHbix BeCax BBICOKOIO KjlacCa TOYHOCTH B3BEUIMBAKOT ¢ TOYHO-
CThIO A0 4erBepToro 3Haka nocie 3anaroi 0,4900 — 0,4908 r auxpomara kanus,
MpeaBapUTEIbHO BbICYLIEHHOro B TeueHue 2 4 npu 105 °C, pacTBOpsAIOT B AMUC-
THJUTMPOBAHHOMN BOJIE B MEPHOi KOJI6e BMecTHMOCTBIO 500 cM’, JOBOAT A0 OT-
METKHA U NEPEMEIIUBAIOT. XPAHAT B TUIOTHO 3aKPHITOH TEMHON CKIISHKE HE Oonee
6 Mec.

[1py ncnosib30BaHMU CTaHAApTa-TUTPA NOCJAEOHHHA pacCTBOPAKOT B AUCTHILIH-
POBaHHOIi BOE B MEPHOI kon6e BMecTUMOCTbiO 500 cM’, 3aTeM OTOUpAlOT MH-
neTkol ¢ oaHoi oTMerko#t 50,0 M’ TOJIyYEeHHOro PacTBOpa, MEPEHOCAT ero B
MEPHYIO KOOy BMECTHMOCTbIO 500 cM’, JOBOAAT 0OBEM IMCTUWUTUPOBAHHOM BO-
IOW 10 METKH U NepeMEILIUBAIOT.

b.5.2 PactBop THOcynbdara HaTpuAs C MOJAPHOH KOHLEHTpaLMUEH
0,02 Mosis/am® KBD

PacTBopstoT 2,5 T THOCYb$aTa HaTpus B 500 CM° AHCTHINHPOBAHHOM BO/IbI,
KOTOPYIO IPEABAPUTEBHO KUIATAT B TeUYeHUE 1,5 4 ¥ OXJIAKAAOT A0 KOMHATHOM
reMnepatypsl. JIns KOHcepBalUHH 106aBasioT 2 cM’ xnopodopma. PacTBop mc-
MoNb3YIOT HE paHee, UeM 4depes S JHEH 1noclie NpUroToBiaeHUus. PacTBop xpaHAT B
CKJIAHKE M3 TEMHOro cTexja. TOYHYIO KOHUEHTpalUHK THOCYJb(para HaTpHUsA OIl-
peaeIAIOT B COOTBETCTBUHU € b.5.8 He pexe 1 pa3za B MecHil.

[Ipy ucnons3oBaHUK CTaHAApTa-TUTpA MNOCICAHUNA PAcTBOPAIOT B fpeaBa-
PUTENBHO MPOKHNAYEHHON B TEYEHUE 1,5 U U OXJIAXKAEHHON AHUCTUJUTUNPOBAHHOM
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BOJIE B MEPHO# Konbe BMecTHMOCThIO 500 cM’, 3aTeM OTOUPAIOT MUMETKOMH C Of-
Ho#t oTMeTKoili 50,0 CM’ MOJTY4eHHOro pacTBOpa, MEPEHOCHT Er0 B MEPHYIO KOJOY
BMECTHMOCTBIO 500 cM’, TOBOJAT 06BEM JUCTHUTUPOBAHHOM BOJOH KO METKU H
nepeMeLlnBaloT.

b.5.3 PacTBop iloaa ¢ MonspHoii koHueHTpauuei 0,02 Mose/om° KBD

PacTBOpAIOT S I HOAMAA KAIMA B 25 CM° AUCTHUIMPOBAHHON BOAbI, J00aB-
0T 1,3 © KpUCTAJUIHUECKOro HoAaa; Mocjie ero pacTBOPEHUS MPUIMBAIOT €lle
470 cM’ AMCTHIUTMPOBAHHOM BO/bl U MEPEeMELIMBAIOT. PACTBOP XpaHAT B CKIIHKE
M3 TEMHOIO CTeKa. TOYHYIO KOHUEHTPALMIK pacTBOpa Ho/la YCTaHABIMBAIOT TaK,
Kak onucaHo B b.5.9 He pexe 1 pa3za B Mecill.

IIpu ucnonbs30BaHUMH CTAHAAPTA-TUTPA NOCAEAHUN PACTBOPAIOT B JUCTHILUIH-
POBAaHHOM BOJIe B MEpHOH K0J10€ BMECTUMOCTBIO 250 M.

b.5.4 PactBop conaHoil kucnoTsl (2:1)

Jlo6aBnaioT k 170 cM® AMCTHLTHPOBaHHOM BOABI 340 cM’ KOHLIEHTPUPOBAH-
HOH COJIAHOHW KHCJIOTHI U MEPEMELIUBAIOT.

b.5.5 PacTBop noauna xanus, 20 %-Hbi#

B 160 cm’ IUCTUWUTHPOBAHHOM BoAbl pacTBOpAOT 40 r uwoauaa kanusa KI.
XpaHAT B TEMHOH CKJIAHKE He Oonee 1 Mec.

b.5.6 PacTBop kpaxmana, 0,5 %-Hblit

B36anTeiBator 0,5 r kpaxMana ¢ 20 cM’ AMCTHUIHPOBaHHON Boabl. Cyc-
NEH3HIO MOCTENEHHO MPUWIMBAIOT K 80 CM’ KMMNALIEH AHCTHLUIMPOBAHHOH BOJIbI M
KUNATAT ewe oT 2 A0 3 MUH. [locie oxnaxaeHus pacTBOpP KOHCEpPBHPYIOT 100aB-
NeHueM 3 Kanenb xJjiopodopma.

PacTBOp Mcnonb3ayercs A0 MOMYTHEHHUA.

b.5. 7PacTBOp auerara kaaMus, 10 %-HbIi

PactBOpstor 10 r auerara kagmus B 90 cm’ OUCTHIIIMPpOBaAHHOM BOABI. CpoOK
XpaHECHHUA HE OrpaHHYEH.

B.5.8 PacTBop rumpokcuaa Hatpus, 0,1 Mons/am’

PacTBopsiror 2 r ruapokcuaa Hatpus B 500 cM’ NUCTHJUIMPOBAHHOW BOJBI.
XPpaHAT B NOJIMATHIEHOBOH NOCY/e.

b.5.9 YcranoBneHne TOUHOM KOHUEHTPALMM pacTBOPA THOCYIbgaTa HaTpHUA

B koHuyeckyrw konby BMecTHMOCTbIO 250 cM® nHanuBaoT 80 cMm’ awmc-
TU/JTMPOBAHHON BO/bI, 3aTEM NMHUNETKOH ¢ 0AHOH OTMEeTKOH BHOCAT 10,0 c™’ pac-
TBOpA JUXPOMATa Kajiusi ¢ MOJspHO# koHuUeHTpauuei 0,0200 MOJIL/,I[M3 KB3, no-
6aBnsioT 5 cM® 20 %-HOro pacTBopa HoaMAaa kamua U 10 cM® pacTBopa CONAHOI
kducnotel (2:1). Konby 3akpbiBaloT NpoOKOil M CTaBAT B TEMHOe MecTo. Yepes
5 MHH THUTPYIOT BbIACIUBIIUACA HOa paCTBOPOM THOCY/Ib(aTa HATPHA OO OJIEeAHO-
x€ntoit okpacku. Ilocne sroro nobdbasndaror 1 c™’ pacTBOpa Kpaxmajia U Mmpojo-
KAKOT TUTPOBAHHE MO KannaM 10 obecuBeyuBaHUa pacTBopa. OnpeneneHUe Mo-
BTOPAIOT M TNPH OTCYTCTBUH pPacXOXACHUA B 00BEMAx TUTpaHTa Oo0Jice uYeM
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0,05 cM’ 3a pe3ynbTaT onpeeneHus 6epyT cpeaHee apupmMeTnyeckoe. B nporus-
HOM CJTyyae MOBTOPAIOT THTPOBAHHUE A0 MOJYYEHHUS PE3YJILTATOB, OTIHUAIOLLIMXCS
He Gosiee yeM Ha 0,05 cM’. MonspHyio KOHLEHTpALHIO pacTBOpa THOCYJIb($aTa Ha-
Tpusa Cr, Monb/aM° KBD, HaxomaT no dopMyJie
Ca V|

V,

3
rae C,— MOJgpHas KOHUCHTpAUUsA pacTBOpa JUXpomara Kanusg, moib/am™ KBO;
L 1 B i 3
V| — 00b€M pacTBOpa AMXpoOMaTa KaJiud, OTOOpaHHbBIA MUIMETKOH, CM ;
L] 3
V,— 00Bb€M pacTBOpa THOCYJIb(paTa HATPHA, NMOLUEAILET0 HA THTPOBAHHUE, CM".

C, = (b.1)

b.5.10 YcraHoBnenue TOUHOMH KOHLUEHTPALUMH pacTBOpa Hoaa

B kOHHuYecKyw koiby BMecCTHMOCTBIO 250 cM’ HanuBaiotr 70 cM’ aHc-
THJUTHPOBAHHON BOJIbI, MUNETKOH ¢ OIHOMN oTMeTkoi mobasnsior 10,0 cm’ pac-
TBOpa Mozaa, 3areMm 10 cM’ pacTBOpa COJIAHOM KUCIOTHI H TUTPYIOT THOCYJIb(aToOM
HaTpHA 10 6JeqHO-kENToH okpacku. 3ateM n06asasioT | cM’ pacTBOpa KpaxMmasa
U TUTPYIOT MO KaIyiaM A0 odecuBeynBaHUsA pacTBOpa. THTpOBaHHME NMOBTOPSIOT
ewé 1 — 2 pasa 4 npu OTCYTCTBHH pacXOoxXJaAeHHA B 00bEMax pacTBopa THOCYJIb-
dara Hatpus Gonee 0,05 cM’ 3a pe3y/NbTAT NPHHUMAIOT CPEAHIOID BEIMYHHY. B
[IPOTUBHOM ClJly4yae MOBTOPAKOT TUTPOBAHHE A0 MOJYYEHHA Pe3yJbTaTOB, OTJIH-
yarommuxca He 6ojiee yeM Ha 0,05 cm”.

MossipHy10 KOHUEHTpaLUK pacTBopa moaa C,, mons/aM° KBD, HaxomsaT mo

dopmyJie
Cr-V;

Cu= v,

(B.2)

rae V; — 06bEM pacTBopa THOCY Ib(aTa HaTPHs, MOLIEAIIEr0 HAa TATPOBAHHE, CM";
. . 3
V,4— 00b€M pacTBOpa oaa, c™M™.

b.6 Pacuer npeae/ioB BO3MOXKHbIX 3HAYEHHH NOrPelIHOCTEH NMPHIOTOB-
JIECHHS BCMIOMOraTe/ibHbIX PACTBOPOB

b.6.1 Pacuer npenena BO3MOXKHBIX 3HAYEHHil MOrPELIHOCTH Ay, MONB/IM’,
IPUTOTOBJIEHHA pacTBOpa AUXpOMAaTa KajlkMsi ¢ MOJSPHOU KOHIEHTpaLue
0,0200 Mosnb/am’ KBD npoBoasaT no dopMyne

_ Av,
—C,[l'\( ) +( ) +( VS) ’ (53)

raoe Ap — npelenbLHOe OTKJIOHEHHE MacCOBOW N0JIM OCHOBHOIO BELUECTBA B pEAK-
THBE OT MPUITHCAHHOIO 3HAYE€HUA L, Yo;
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W — MaccoBas A0Jid OCHOBHOIO BEWIECTBA, NMPUIIMCAHHAA PEaKTHBY KBAJIH-
dbukauuu «Xx.4.», %o;
Am — npenesibHasd NOrPEeLIHOCTL B3BCIIUBAHMA, T;
m — Macca HaBECKH AUXPOMATaA Kajlui, I;
A"s_ npeac/jibHOoe OTKJIOHEHHE BMECTHMOCTH MEPHOH KOIObI OT HO-

3
MHUHAJILHOIO 3HAYEHUA, CM
. 3
Vs — BMECTHMOCTb MEPHOM KOJNOBI, CM”.

[Ipepen BO3MOXHBIX 3HAYEHHH MOTPEIIHOCTH NPHIOTOBJIEHUS PAcTBOpPA M-
XpOMaTa KaJHA C MOJIAPHO# KoHleHTpauneit 0,0200 Mons/am’ KBD pasen:

0. [ Ol 10,0002,
B =002 \/(99,9) *(o.a908 *

b.6.2 Pacuer npepenia BO3MOXHBIX 3HAUYEHHI MOrPEIIHOCTH A,, MOJIL/IM’,
MPUIrOTOBJIEHUS pacTBOpa THOCYNb(aTa HATPUA C MONMAPHON KOHUEHTpalHeH
3
0,0200 Mmoab/amM™ KB3 npoBoadaT no ¢popmyne

0,5 .2

_ 3
200 0,000029 Mons/oM

A =C._- +( )+(Av : b.4
T_T‘V( ) Vz)ﬂ ()

3
rane Ay — npeaenbHoe OTKJIIOHEHHE 00beMa V| OT HOMHUHAJIBHOTO 3HAYEHHSA, CM;
]

Ay — npeaenbHoe OTKJIOHEHUE 00bemMa V, 0T HOMHHAJIBHOTO 3HAYE€HMA, oM™,
2

[Ipenen BO3MOXHBIX 3HAYEHUH MOrPELIHOCTY MPUTOTOBJIEHUS pacTBOpa THO-
cyJibdaTa HaTpUs ¢ MONIAPHOI KoHLeHTpauueii 0,0200 monb/aM® KBD pasen:

s [0,000029,
Ar=0,02- (%05 )2 +(

b.6.3 Pacuer npenena BO3MOXHbBIX 3HAYEHUH MOrPEIIHOCTH Ay, MOJB/AM’ |
v " . 3
NPUroTOBJIEHHUA pacTBopa Hoda ¢ MONApHOW koHueHTpauuen 0,02 Mmons/aM™ KB3
NPOBOIAT MO GopmyJie

004) +( )2 = 0,00022 mMonb/aM’.

r'-

AH=CH-\( =y +( ) +( ) (B.5)

3
rone Ay — npeaenbHoe OTKJIOHEHHUE 00beMa V; 0T HOMMHAIBHOIO 3HAYEeHHSA, CM;
3

3
Av — npeaelibHOE OTKJIOHEHHE 00beMa V4 OT HOMUHAJIBHOTO 3HAYEHUS, CM .
V
4
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[Ipeaen BO3IMOXKHBIX 3HAYEHHUH NMOrPELIHOCTH NMPUIOTOBJICHHUA pacTBOpa Hoaa
¢ MOAPHO# KoHueHTpauueit 0,02 mosis/am° KBD paBeH:

_ ~1.0,00022,2 0,04
Ae=0.02502 ) (T

)’ +(—(i)—’-'01- 2 =0,00031 monb/am’ .

b.7 Ilpoueaypa npHroToB/JIeHUN ATTECTOBAHHBIX PACTBOPOB

b.7.1 [IpuroroBnenne arrecropanHoro pacteopa AP1-S

b.7.1.1 [Ina npurorosnenus pactBopa AP1-S u3 cynedpupa HaTtpus BbIOH-
paloT KPYIHbIE MPO3payHble KPUCTAIUIBI C €4Ba 3aMETHBIM 3€JICHOBAThIM HJIH Ce-
POBAaTbIM OTTEHKOM (MYTHBIE MEJIKME€ KPHUCTA/JIbl HEMPUIOAHbI), OMOJACKUBAIOT
AUCTUJUTMPOBAHHON BOIOH U1 YAAJICHUS CJIEAOB CEpbl U CYJb(PATOB C MOBEPXHO-
CTU U OTKUMAIKOT QUILTPOBAHHON OyMaroi.

BipewnBaor 0,4 r oOpaboTaHHBIX KpUCTANNOB Cyabduiga HATpUs, IOME-
LIAIOT BO (PIAKOH U3 TEMHOIO CTEKJIA, PaCTBOPAIOT B 25 cM” OIUCTUWLIIMPOBAHHOM
Bobl ¢ pH 9-10, 1o6asnAOT 25 ¢M’ CIMLEPHHA U TILATEIBHO [epeMeLIMBaloT.

TouHyIO KOHLUEHTpaUMIO CYJibduaa B NMOMYYEHHOM pPACTBOPE OIPEAC/IAIOT
HOOOMETPHUUYECKH KAaK OMMUCAHO B b.7.2.

[Ipy oOTCYTCTBMM peakTHMBa Cynbduaa HATpHUA AaTTECTOBAHHBIA pPacTBOP
AP1-S MOXHO NONY4YUTh U3 HEPACTBOPUMBIX B BOJE CYNb(PUIOB.

b.7.1.2 Jlna nonyueHuss pacTBopa CyjbHaa HATPUA U3 HEPACTBOPHMOrO B
BO/Ie CYJib(pUAA UCNIONB3YIOT YCTAHOBKY, M300pa)keHHYIO Ha pUCYHKe b.1.

)

] — peaykrop; 2 — peakUUIMOHHAA CKJIAHKA (CKJIAHKA LJIS OTAYBKH);
3 - nornoTuTeNnbHas CKJIAHKA

PucyHok b.1 - CxeMa yCTaHOBKHM UIS OTAYBKH CEpOBOAOPOAA

B cknaHky ana otayBku 2 nomewaroT 2,0 r cynbsduaa maruda (uiam 3,0 r
cynbduaa Mapratua, uaM 3,5 r cyneduaa uMHka), 35 CM’ JMCTHIIIMPOBAHHOM BO-
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[bl, IEPEMELINBAIOT, 3aTeM 106aBnsioT 25 cM’ 10 %-HOro pacTBOpa auerara Kaj-
MHUA ¥ BHOBb MepeMelnBaoT. HachlliaoT CHCTeEMy a30TOM B TEYEHUE 2 MHUH, I10-
faBas ras 4yepes O/10K peryJMpoBKM pacxona rasza 1 (peaykrop). 3aTeM NpUIIH-
BajoT 2 CM’ pacTBopa CONAHON KucnoThl (2:1) u npoaysaioTt azoroM 10 Mux s
yhaleHus: cyibPuUTOB B BHIAE OUOKcHAa cepbl. [locne 3Toro mobaBndgT elie
10 cM’ pacTBopa cONsAHOM KMCJIOThI (2:1) U OTAYBaIOT CEPOBOROPOA B TeueHHUe |
yaca, MCMoJb3ys B Ka4e€CTBE MOrMOTUTENLHOHW CKJAAHKH 3 LUIMHAP BMECTHUMO-
cTbio 100 cm’, copepxatunii 50 cM’ pacTBopa TMAPOKCHAA HATpUsA C KOHLIEHTpa-
uueii 0,1 Mons/am’. Tlocne OTAYBKHM J0BOAAT O6BEM MOMJIOTHTENBLHOTO PacTBOpPA
B uWinuHIape no 100 CM’ TTIMLEPUHOM, 3aKpbIBAIOT MPobKOii, TIIATENBHO nepeMe-
[IMBAIOT (HE BCTPAXUBAA) U NEPEHOCAT PACTBOP B TEMHYIO CKJIAHKY.

TouHyl0 KOHLEHTPALUIO CYIb(pHIa HATPUS B NEpecUeTe Ha CEpOBOAOPO O-
peaensatoT cornacHo b.7.2.

b.7.2. YcTraHOBIEHHE TOYHOH KOHLEHTpAUUH Cyab(dPHaa B aTTECTOBAHHOM
pactBope API-S

B konby ¢ npobkoii BMecTUMOCTbIO 250 cM’ HanuBaloT 70 cM’® AMCTHILIHPO-
BAHHOI BOJBI, MUMNETKOI ¢ OAHOMH oTMeTKOi no6aBnsoT 25,0 cM® pacTBopa Hona,
10 cM’ consHo#t kucnorel (2:1) M NUNETKON ¢ OAHON OTMETKOIA [IPUIIABAOT
5,0 cM’ nonyueHHOro pactsopa cyibdpuaa Hatpus. Konby 3akpriBaroT npoOKoi,
nepeMelInBaoT ¥ MOMELLAXOT B TEMHOE MecTO. Hepe3 5 MUH OTTHTPOBLIBAIOT MU3-
ObITOK HOaa pacTBOPOM THOCYJb(daTa HaTpUA A0 ONEAHO-KEITON OKPACKHU. 3aTeM
nobapnsoT 1 cM’ pacTBopa Kpaxmana M MpoJoJKAIOT THTPOBAaHHE MO KaIUIAM 10
obecuBeurBaHHsa pacrBopa. Ecau nocne mobaBieHusa pacTBopa cynbduaa HaATpHUS
Mol obecuBeTUICA, CleAyeT NMOBTOPUTL ONpPEAeNeHHe ¢ MEHbIUMM KOJIHYECTBOM
pacTBopa cyabduaa, OTOOPAHHBIM I'PAAYHPOBAHHON MHUIETKOW BMECTHMOCTHIO 2
M.

MaccoByrlo KOHLIEHTPAUHK Cylbduja B MepecueTe Ha CepoBOAOPOL
C,, MKI/CM’, HAXOAT 10 GOpPMYJie

_ (Cu-Vg ~Cr-V7)-17,04-1000
-

C Va ;

(B.6)

rae Ve — 00beM pacTBOpa Hoaa, OTOOpPaHHBIA MTUIIETKOMH, CMS;
V7 — 00B€M pacTBOpa THOCYb(AaTa HATPHS, H3PACXOJOBAHHOTO HA TUTPOBA-
HHe U3GBITKA pacTBOpa oA, CM
17,04 — macca mona KB3 cepoBoopoaa, r/MoJb;
Vs — 00beM pacTBopa Cynb(puaa HATPUS, OTOOPAHHBII AJ15 TUTPOBAHHUA, CM”.

b.7.3 IlpuroToBneHue aTrecToBaHHOro pacreopa AP2-S.
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O6bem pactsopa AP1-S, cM’, KOTOpBIi HEOGXOAUMO B3STh UIA MONYYECHHS
3 y y
50,0 cM™ atrecroBaHHOro pactsopa AP2-S ¢ MaccoBOH KOHLEHTpALMEH CEPOBO-
3
nopona 100 MKr/c™m™, pacCUMTBIBAIOT M0 GopMyJie

Y 100-50 5000
AP1-S = C, c

B MepHyo konby BMecTUMOCTBIO 50 cM’ nomem@aor 30 cM’ aUCTHIUIH-
poBaHHOH BoAbl ¢ pH 9-10, npunuBaroT paccUUTaHHBIH 00BEM ATTECTOBAHHOIO
pactBopa AP1-S rpagyupoBaHHOI MUMETKOH BMECTHMOCTBIO 5 CM’, OmycKas Iu-
[MeTKy A0 YPOBHA BOAbl B KojibOe, moBoasdT o0beM pacTBOpa B KOJIOE N0 METKH
apactTunnuposaHior Bogou ¢ pH 9-10 u nepeMewiusaior.

[lonydeHHOMY pacTBOpPY MPHUIKCBIBAIOT MACCOBYK) KOHLEHTPALHIO CEPOBO-
nopoaa 100 MKT/CM.

(b.7)

b.8 Pacuer npeaenoB BO3IMOXKHBIX 3HAYEHHH MNOrpelIHOCTEH
NPHroTOB/JIEHHA ATTECTOBAHHLIX PACTBOPOB

5.8.1 Pacuer npenena BO3MOXHBIX 3HAUYEHHil MOTPEIIHOCTH A;, MKI/CM,
NPUIrOTOBJICHUSA pacmopa AP1-S, npooasaT no (])OpMyJ'Ie

Avy
=Cr\( =% +( ) +( 6) +( 7) 7 ) : (b.8)

raec Ayﬁ — MpeaeabHOE 3HAYEHHE BO3IMOXKHOIO OTKJIIOHEHUS 00beMa Vg OT HOMU-

3
HAJIbHOTO 3HAYEHMS, CM;
Ay — npeneabHOE 3Ha4Y€HUe BO3MOXKHOIO OTKJIOHEHHA 00beMa V; OT HOMHU-
7

HANBHOTO 3HAYEHHA, CM";
Ay — NpeaebHOE 3HaUEHHE BO3MOXKHOTO OTKJIIOHEHUA 00BbeMa Vg OT HOMHU-
B

3
HaJIbHOrO 3HAYEHHSA, CM;

[Ipenen BO3MOXHBIX 3HAUYEHHUH TOTPELIHOCTU TMPHUIOTOBJIEHUA ATTECTOBAH-
HOro pacrsopa API1-S pagseH:

_ ~1.0,00022,2 , ,0,00031,2
A, = 1000 \( 00 )" +( 003 )? +

y 3
b.8.2 Pacuyer npenena BO3MOXHBIX 3HAYEHUHN MOTPEIIHOCTH Aj, MKI/CM™, MPH-
roToBJicHUA pacTBopa AP2-S, npoBoast no ¢gopmyne

003

HOR): +(--—) + (99392 =55 pcrven®

Av
A2=c2~\( & + (2 —+—(\,10 , (5.9)
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roe C, — npunucaHHoe pactBopy AP2-S 3HaueHUe MacCOBOM KOHLEHTPALIMU Ce-
poBoaOpOaa, MKI‘/CMH;
Ay — npenesjibHOe 3HAYEHUE BO3MOXKHOIO OTKJIOHEHHUS BMECTHMOCTH MEPHOM
9

KOJIObI OT HOMHMHAJILHOTO 3HAYEHHUS, CM";
Vo — HOMUHANBbHAs BMECTUMOCTH MEPHO KOJIBEL, CM”
Ay — npeaenbHOe 3HAYCHHE BO3MOXHOI'O OTKJIOHEHHA oObeMa Vg OT HO-
10

MHHAILHOrO 3HAYEHHS, CM";
V1o — 06bem pacTBopa AP1-S, oTo6paHHbIHi MHMETKOMN, CM’.
[lpenen BO3MOXHBIX 3HAYEHUN MOMPEIIHOCTH [MPUIOTOBICHUS aTTECTOBAH-
HOro pactsopa AP2-S pagen:

A= 100+ (2252 + (327 4 2

005

) = 1,9 mxr/cm’.

b.9 TpebGoBaHnsa 6ezonacHOCTH

b.9.1 Heobxoanmo cobmoaath obue tpeboBaHUA TEXHUKH O€30MacHOCTH MpPH
pabore B XMMHUECKUX J1adopaTopHsX.

b.9.2 [IlpurorosneH”e pacTBOpOB CYJb(PUAA HATPHA CIEAYET MPOBOAWUTHL IPH
HAJTHYUH BBITAXKHOHW BEHTHIIALHH.

b.9.3 Oneparop, nony4aroivi pacTBop Cyjab(Puaa ¢ HCNONB30BAHUEM CXATOrO
a30Ta, A0JHKEH 3HaTh U cobmoaars npaBuna 6e3onacHocTy NpU paboTe CO CKATBIMH
ra3aMu.

b.10 TpeGoRaHuf K KBANTHPHKALHUH ONEPATOPOR

ATTECTORaHHBIE PACTBOPbI MOXET FOTOBUTb MHXEHEP WJIM JIaDOPaAHT CO cpel-
HUM creuManbHbiM  o0pa3zoBaHHEM, NPOIUEANIHE CNeLUAJILHYKD MOArOTOBKY M
HUMEIOLIMI CTaX paboThl B XMMHYECKOM 1a0OpaTOPUH HE MEHEE roaa.

b.11 TpeboBaHHsE K MAapKHPOBKE

Ha CKNsIHKHM ¢ aTT€CTOBAaHHLIMH PACTBOPAMHM HOJKHbI OBITH HAKJIEEHbI 3TH-
KETKH C YKa3aHHEM YCIOBHOro o003HayeHHA aTTeCTOBAHHOIO PacTBOpa, MAcCOBOM
KOHLUEHTpAUMU CEPOBOAOPOJA, NOrpelHOCTH €€ YCTAHOBJICHHMA H AaThl [pU-
roTOBJIEHHA.

b.12 YcnoBus xpaHenusi

b.12.1 ArrectoBaHHbIH pacTBop AP1-S XpaHAT B NNOTHO 3aKpbITOH TEMHOWM
CKAAHKE B XONOAMNbHHUKE He 6onee 3 CyT.
b6.12.2 ArrectoBaHHblii pacTBop AP2-S XpaHEHHIO He MOANEKHT, pacTBOp cle-

AYET FTOTOBUTh HEMOCPEACTBEHHO nepel NPpUMEHEHHEM MU MCIOJL30BaTh B TE€UEHUE
3.
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Ilpunoxenune B
(peKOMEH1yeMO¢E)

MeToaHKA NPHIOTOBJIEHHA ATTECTOBAHHOIO PAacTBOpPA THOALlETAMMK/AA
AP3-S 1ast yCTaHOB/IEHHS TPAJYHPOBOYHbIX XapaKTEePHCTHK NpudopoB
H KOHTPOJS TOYHOCTH H3MEpPEeHHH MAaCCOBOH KOHUEHTPALIUH
CepoBOAOPOAA H cYJAbPHAOB GPOTOMETPHUECKHM METOA0M
¢ N,N-aumernia-n-pennieHaHaMHHOM

B.1 Haznayenue u 06J1acTh NIPHMEHEHHHA

MeToauka npeaHazHayeHa Ui PYKOBOACTBA MPU NPHUrOTOBIECHHH aTTECTO-
BaHHOro pacrBopa AP3-S, ucnonbiyeMoro anai yCTAHOBJIEHHS paadyHpPOBOUYHBIX
XapaKTEePUCTHK NPHOOPOB U KOHTPOJIS TOUHOCTH U3MEPEHUI MAaCCOBOIl KOHLIEH-
Tpauvy cepoBOaOpoaa M CynbhOuIoB HOTOMETPUUECKHM METOAOM B TIPHPOIAHBIX
¥ OYUILIEHHBIX CTOYHBIX BOJAX.

B.2 MeTpoaornyeckue XapakTepHCTHKH

B.2.1 ATrTtecToBaHHO€ 3HaY€HHUE MACCOBON KOHUECHTpAUUM THOALCTAMHUIA B
nepecyere Ha cepoBofopos B pactsope AP3-S coctasnsier 200 MKI/cM’.

B.2.2 ['panuua norpeliHOCTH YCTAHOBJICHHUSA ATTECTOBAHHOIO 3HAUEHHS Mac-
COBOH KOHUEHTpalLMH THOALETaMHUJa B MEPECUETE HA CEPOBOAOPOA B pacTBOpE
AP3-S cocrapnser + 3,1 MKI/CM”.

B.3 CpeacTBa H3mMepeHHii, BClIOMOraTebHble YCTPOHCTBA, PeaKTHBbI

B.3.1 Becol naboparopusie Bbicokoro (II) knacca rounoctu no 'OCT 24104-
2001.

B.3.2 Becnol 1aboparopusie cpeanero (I11) knacca rounoctu no 'OCT 24104-
2001 ¢ HaubonsuM npeaenoM BisewmBaHus 200 r.

B.3.3 Kosba mepnas 2-ro knacca touHoctd uenonHenus 2 no ['OCT 1770-74
BMECTHMOCTBIO 250 cM” .

B.3.4 Crakan, Tun B ucnonHeHusa 1, TXC nmo ['OCT 25336-82 BMecTUMO-
cTbio 1000 cm”.

B.3.5 Crakanuuku ansa s3peltuBaHud (Orokcel) CB-19/9, CB-24/10 no N'OCT
25336-82.

B.3.6 [TonustineHosblii daakoH BMecTHMOCThIO 1000 cM.

B.3.7 CxJifiHKa 43 TEMHOrO CTEeKja ¢ 3aBUHUYUBAIOHIEHCK NPOOKOH ¢ HONMU-
STHIEHOBBIM BKJIAApIIEM BMECTHMOCTBIO 250 CM® [l XpaHEHHA aTTeCTOBAHHOIO
pacTtBopa AP3-S.
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B.4 Ucxoanbie KOMNOHEHTHI pacTBOPOB

B.4.1 Tuoaueramun (THOYKCYCHOM KUCIIOTHI aMHa) o TY 6-09-4000-75, u.
B.4.2 Hatpus rugpookHCh {ruapokcun satpusa) no 'OCT 4328-77, 4.x.a.
B.4.3 Boaa qucruinuposanHdas no 'OCT 6709-72.

B.S llpoueaypa npMroroB/ieHHs BCIOMOraTe/ibHbIX pacTBOPOB

PacTBop ruapokcuia Harpus, 0,1 Monn/am’

PacTBOpsIOT 4 T ruapokcuaa sarpus B 1000 cM’ AUCTHIUTMPOBAHHON BOJbI.
PacTBOp XpaHAT B IUTOTHO 3aKpbITON MOMUITUNIEHOBOH nocyne. Cpok XpaHEHHS
HE OI'PaHHYEH.

B.6 Ilpoueaypa npuroToB/ieHH pacTBopa THoaneTamuaa AP3-S

B uenouHoit cpene 1 mones tHoaueramuaa CH;CSNH,; o6paizyer | Monb
cynbduna natpus (Ipy nepecyere Ha CeEPOBOAOPOA - | MOJIL CEPOBOIOPOAA):

CH3CSNH2 + 3NaOH — CH3COON3 + Na,S + NH4OH

B3peumBalor B 010Kce Ha J1abopaTOPHBIX BECAX BRICOKOrO KJ1ACca TOYHOCTH
0,110 - 0,111 r THoaueTaMHuaa C TOMHOCTHIO IO YETBEPTOrO 3HAKA IMOCIE 3aNiITOMH,
KOJIMUECTBEHHO MEPEHOCAT €ro B MEPHYIO KONOy BMecTHMOCThIO 250 cMm’, pac-
TBOPAIOT B HEOONBIIOM KOJIMYECTBE pacTBOpa MAPOKCHAA HATPHA C KOHIEHTpa-
LHei 0,1 MOJIB/IM”, JOBOAAT OOBEM pacTBOpa A0 METKH TEM € pacTBOPOM H
[IEPEMELLIHBAIOT.

[ToryyeHHOMY PacTBOPY MPHINHUCHLIBAIOT MACCOBYI0 KOHUEHTPAUUIO CEPOBO-
nopoaa 200 MKF/CM".

B.7 Pacyer MeTpPONOrHYECKHX XapPAKTEPUCTHK ATTECTOBAHHOIO
pacteopa AP3-S

ATTECTOBaHHOE 3HAYEHHE MACCOBOH KOHUEHTpaUuH CepoOBOAOpOAa B pac-
tBOpe AP3-S C, MKI/CM’, pacCUMTHIBAIOT N0 HopMyIie

m-341,,08-106
V-7513 °

rae m-— Macca HaBeCKH THOALIETaMHUA, I;
V — BMECTUMOCTb MepHOIi KonbbI, cM’;
34,08 u 75,13 — MosIApHBIE MacChl CEpPOBONOPOIA ¥ THOALlETAMK1a, COOTBET-
CTBEHHO, I'/MOJIb.

C= (B.1)
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PacyeT NOrpemHoOCTH NpuroToBieHus pactBopa AP3-S, A, MKI/CM’, BBINOJI-
HAIOT MO (pOpMYJIe

A=C -

Ap 2 A 2 AV 2
4+ (1) (Y B.2
rae Ap — npenesibHOE OTKJIIOHEHHE MaCCOBOM JI0JIH OCHOBHOI'O BEIUECTBA B peak-

THBE OT [IPHITHCAHHOrO 3Ha4YeHUsA [, Yo;
W — MaccoBas JOJIs1 OCHOBHOIO BellecTBa (THOALETAMHAA) B PEAKTHUBE, TPH-
MACAHHAA PEaKTUBY KBAUTH(PUKAUMHK «4», Yo,
A — NpeacnbHas NOrpeiuHoCTh B3BSIIMBaHU, T
Ay — MpenenbHOe OTKJIOHEHHE BMECTUMOCTH MEPHOM KOJIOBI OT  HO-

MHUHAIBHOI'Q 3HAYECHHUA, CM3;

IlorpewHocTs npurorosienus pacreopa AP3-S paBHa:

A=200- (222, 900022 0302 _ 31 \kr/em®.

V 985 0,105 250

B.8 TpeGosanus 6e30nMacHOCTH

Heobxoaumo cobmomatek oOiude TpeOOBAHHUA TEXHHKHM 0€30IMacHOCTH IIpH
paboTe B XMMHUYECKHX JJabopaTopusXx.

B.9 TpedoBanus k kBaandHKaluHy ONepaTopon

ATTECTOBaHHbBIE PACTBOPBI MOXET FOTOBUTH HHXEHEP WIM JabdOopaHTt co
CpeOHUM cCIliellManbHbIM 00pa3oBaHUEM, MPOLICAWHH CHIECHHAIBHYK) NOArOTOBKY
H UMEKOLIUIA CTax pabdoTel B XHMHUYECKOM 1abopaTOpuH HE MEHEE roJa.

B.10 TpeboBanusa k MapKkHpoBKe

Ha CKJIAHKY ¢ aTTecTOBaHHBIM PacTBOPOM JOJIKHA ObITh HAKJIE€HA 3TUKETKA
C YKa3aHMEM YCIOBHOro 0003HaY€HUA aTTECTOBAHHOI'O pacTBOpa, MAaCCOBOM KOH-
HEeHTpalHd CEePOBOACPOAa B pacTBOpE, NMOrPEIHOCTH €€ YCTAHOBJICHHS W NaThl
MPUTOTOBJIEHHA.

B.11 YcaoBus xpaHenusn

PactBop AP3-S XpaHAT B IJIOTHO 3aKpPbITOH TEMHOH CKJISHKE B XOJIOAMJIb-
HUKE HE Oosiee 3 CyT.
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Hpuaoxenue I'
(CrIpaBOYHOE)

['paaynpoBouHbBIE 3aBHCUMOCTH AJS onipeae/ieHHs
cepoBoaopoaa H cyabPuaoB

1 N 2

o
A

0 10 20 30 40 50
Koxuenrpauus cepoBofopoaa, MK/

1 - kioBeTa 2 ¢M; 2 — KloBeTa 1 oM
PucyHnok I'.1 - I'pagyupoBouHble 3aBUCUMOCTH 1Sl IKCTPAKLMOHHO-
(poTOMEeTpHYECKHX H3MEPEHHH Ha cieKkTpogoTOMEeTpax WIH (PpoTOMeTpax
C HENPEPBIBHON Pa3BEPTKON CNIEKTPA NPHU AIMHE BOJIHBI 656 HM

0,9

e e
Oh ~} o0
[ — =
&

OnTHYecKas MIOTHOCTD
(=K =~ =
O = 0 W A W
&

10 20 30 40 50 60 70 80 il
KoHUeHTPALHA CCPOBOACPOAA, MK/ "

1 - ktoBeTa 2 cM; 2 ~— KioBeTa | cMm
PucyHok I'.2 - I'paanyuMpoBoYHble 3aBUCUMOCTH I IKCTPAKIIHOHHO~

¢oroMeTrpuuecKUX U3IMEPEHUH Ha (PoTOMETpaX, CHaDXKEHHBIX CBETO(UIIBTPAMMU;

ceeToQunbTp 670 HM
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' 3

08
0,8

0,6
0,6

04
02 0,4
0 0,2

0 100 200 300 400 500 500 900 1300 1700

)
KoHueHTpaima ceposoaopona, Mlﬂ‘fnuj Koungtpauss CepoBoROPORA, MKT/AM

1 — kioBeTa 5 cM; 2 — kioBeTa 2 ¢cM; 3 — KioBera | CM
Pucynok I'.3 - ' panyupoBouHbIE 3aBUCUMOCTH 111 GOTOMETPHUYECKHX
U3MEpPEHUH Ha criekTpodoTOMETpaX HIH GOTOMETPAX C HEMPEPHIBHOM
pa3BEPTKOM CreKTpa NpH JAJTUHE BOJIHBI 667 HM

0.8
!
0.8 \ )
0,6
0.6
0,4
04
02 0.2
0 0
0 100 200 300 400 400 800 1200 1600

3
KowmpeHrpaums ceposonopoaa, MKr/an’ KoseHTpauss cepoBoacpOaR, MKI/aM
1 - koBeTa 5 cM; 2 — kroBera 1 ¢cMm
Pucynok I'.4 - ['panynpoBOYHbIe 3aBUCHMOCTH UTS (POTOMETPHUECKHX
U3MEpeHHiT Ha GPoToMETpax, CHAOXKEHHbIX CBETOQUILTPAMH;
cBeTOQUILTP 670 HM
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DepepananHas cayx0a no r{ApoMeTeopoOJIOrHH
H MOHHUTOPHHIY OKPYKAIOIIEH cpeabl

TOCYAAPCTBEHHOE YYPEXKIEHUE
MMIPOXUMMYECKUA HHCTHTYT

344090, r. PocToB-Ha-/[oHY Dakc: (863) 222-44-70
np. Crauku, 198 Tenedon (863) 297-51-63
E-mail: ghi@aaanet.ru

—y

CBHUIAETEJIbBCTBO
00 aTrecTauuu METOAUKH BbINONHECHUS HU3MepeHUH Ne 104.24-2009

MeToauKa BBIMONHEHHUS W3MEPEHHH MAcCOBOM KOHLEHTPAUUHM CEPO-
BoJAopoAa U cyabduaoB B Boaax doromeTpuyeCkMM MeToaoM € N,N-
AUMETHI-N-DEHNTEHIHaMHUHOM,

pazpabotaHHag | ocynapCTBeHHbIM yupexaeHueM [ HAPOXUMHUYECKHIH
MHCTHTYT

U periamenTHpoBaHHas P/l 52.24.450-2010 MaccoBass KoHIeHTpa-
LKMS CEPOBOAOPOJA M CYJbPUAOB B BoAaX. MeToAuKa BBHIMOIHEHUA U3ME-
pPEHUH (POTOMETPHUYECCKUM METOOM C N,N-auMeTu1-n-
(peHUTCHAUAMHHOM,

aTTecToBaHa B COOTBETCTBHHU ¢ [TOCT P 8.563-96.

ATTecTalHs OCYLUECTBICHA MO pe3ybTaTaM IKCIEPUMEHTATbHLIX HUC-
CJICIOBAHHH.

B pesynbTare arrecTalMd YCTaHOBJIEHO, YTO METOJAMKA BBINOJHECHUS
H3MEPEHUI COOTBETCTBYET MpeAbABASeMbIM K HE METPOJIOTHUYECKHUM TpeE-
6oBaHUAM KU 00/1aaeT METPOJOTHYECKHMH XapPaKTEPUCTUKAMHM, MpPHBE-
ACHHBIMH B Ta0JMuax |1 u 2.



Tadbnuua 1 — JlnanasoH u3MepeHUi, 3HaYEHUsE XapaKTEPUCTUK HOrPEIIHO-
CTU U3MEPEHHH H €€ COCTABJIAIOLIUX [IPU NPUHATON BepOATHOCTH P=0,95

' luanazon u3- | ITokasarens no- | INokasarens Boc- | [lokasatens | INokasarens
MEpEHHH BTOPACMOCTH | IIPOU3BOAHMOCTH [pa- TOYHOCTH
MAaCCOBBIX (cpeaHekBaa- (cpen- BUJILHOCTH (rpaHULIEI

KOHLIEH~ paTH4YeCKOEe OT- | HEKBaIpaTHUE- (rpaHHULbI [MOrpeLIHO-
TpalUMuil cepo- | KIOHEHUE MO- | CKOE OTKJIOHEHHE | CUCTEMaTHYE- CTH)
BOAOpONA H BTOPAEMOCTH) BOCIIPO- CKOH I10-
cybpUI0B M3BOAMMOCTH) rPeIHOCTH )
X, MKr/om’ G,, MKI/IM" Gr, MKI/1IM” +A,, MKI/OM® | A, MKI/am’
IKCTPAK UIHOHHO-(POTOMETPHUHUECKOE U3MEPEHHE
Or21080 | 03+0,02X 0,4+0,04X | 0,3+0,03X | 1+0,084-X
BKJI.
DOoTOMETPHUYECKOE UBMEPEHHE
Ot 50 0 3+0,01-X 5+0,02-X 4+0,02X | 12+0,048X
4000 BKJI.

Tabnuua 2 — J{uanazoH u3MepeHUid, 3HaueHUs NPeaesIOB [TIOBTOPAEMOCTH H
BOCITPOMU3BOAUMOCTH IIpH NPUHATON BepossTHOCTH P=0,95

JiMana3oH U3MepAEMBIX
KOHLEHTPALIUH CEpOBO-
A0pOaa U CyNbHUIOB
X, MKI/IM”

[Ipenen nosropsemMocTy (s
ABYX pE3YJILTATOB Nnapai-
NENBHBIX ONpeacncHui)
r, MKI/OM®

[Ipenen BOCIPOU3BOOUM O-
CTH (U1 ABYX PE3YJIbTATOR
HU3MEPEHHI)

R, MKI/am"

IKCTPAKLUHOHHO-POTOMETPHUECKOE€ H3MEPEHHE

Ot 2 no 80 Bk

0,8+0,06-X

1,1+0,11-X

- —— — -y - Ear.Lam

DOTOMETPUUECKOE UBMEPEHHE

LTS Ty T LT R I T PR T TP _

Ot 50 no 4000 BK1.

8§ +0,03-X

14+0,06-X

[Ipu peanuszanuu METOAMKHY B 1aboOpaTOpUH 00ECIIEUUBALIOT:

- ONIEPATHBHLIA KOHTPOJIb HCIMOJHUTEJNEM MNPOLEeAYPbl BBINOJHEHUS
U3MEPCHHUIN (HA OCHOBE OLEHKHU IMOBTOPSAEMOCTH, MOTPEIIHOCTH IIPH pea-
JIA3alMH OTAEJIbHO B3ATOH KOHTPOJILHOW NpOLEAYPHI);

KOHTPOJIb CTaOHUJIBHOCTH PE3YJIbTAaTOB HU3MEPEHUH (HA OCHOBE KOH-
TPOJisi CTAOMJILHOCTH CPEAHEKBAJAPATHUECKOrO0 OTKJIIOHEHUA ITOBTOPIAEMO-

CTH, MOTPELUHOCTH).




AJIrOPUTM OMEPATHBHOrO KOHTPOJIS UCHOJHUTENEM MPOLEAYPbl BbI-
MOJHEHWA u3Mepenuit npuseacu B PI{ 52.24.450-2010.

lleproaMYHOCTE ONEpPaTHBHOrO KOHTPOJIS U MPOUEeAYpbl KOHTPONA
CTaOUJILHOCTH pe3yJIbTaTOB BBIMOJHEHHS H3MEPEHHH periaMeHTUPYIOT B
PykoroncTBe MO KayecTBY 1abOpaTopuu.

xERHS 2009 I.

EAWHF EOr Uff

JHara BblI1ayH 7

[ maBHBLIN



