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Benzjnes. Determination of Plumbum Content by Complexometric Titration

OKCTY 0209

Nara seenenua 01.01.74

Hacrodimmm cravgapt pacnpoCTpaHACTCA HA STWINPOBAHHBIEC ABUALIMOHHBIE U AaBTOMOOMJIBHBIC OCH -
3UHBI U YCTAHABJIHBACT METO OIMPEIACIACHUA COACPXKAHUA CBUHIIA.

CYIIHOCTh METOIA 3AKJIIYACTCA B PA3JIOXKECHUU COCIMHECHUN CBUHLIA KUITAUYEHUEM MTPOOBI ¢ CONSTHOM
KHUCIAOTON OO0 OOpa30BaHUA XJIOPHUIOB CBHHLA H IMOCICAVIOIIEM KOMIUIEKCOMETPHUYECKOM TUTPOBAHHUU
PAaCTBOPOM JUHATPUEBOM COJU STUICHAMAMUHTETPAYKCYCHON KUCAOTHI (au-Na-DTA) B npUCYyTCTBUU
MHIUKATOPA KCHJICHOJIOBOIO OPAHXEBOrO.

Crangapt coorBercTByeT CT CHOB 2875—38].

la. METOJI OTEOPA ITPOB

la.l. OT60p M moarorosBka nmpodo — no I'OCT 2517.
(Beenen nonosHuTebHO, M3M. Ne 1).

1. AIIITAPATYPA, PEAKTUBbBI 1 MATEPUAJIbI

1.1. /g npoBeaeHUS MCIBITAHUA NpUMeHSIOT anmnapar mo HT/;

MEPBI BMECTUMOCTH CTCKIAHHBIE TexHuueckue mo 1'OCT 1770;

wwmaaper 1—25, 1—-50, 1—100, 3—25, 3—50, 3—100;

KOJIOB 2—100—2, 2—1000—2;

nunerku 1—2—1; 1-2, 2—2—5, 2—2—10, 2—2-—-25, 2—2—-50, 2—2—100 o T'OCT 29227 (ana
BCACBIBAHUA O0pa3la U peakTUBOB MPUMEHAIOT PE3UHOBYIO TPYILLY );

oopetku 1—2—5—0,02; 1—2—10—0,05; 1—2—25—0,05; 6—2—5 o I'OCT 29251;

konobl TMTIA KH BMecTuMocThio 250 mau 500 cm?® mo TOCT 25336:;

BopoHKH BJI mo I'OCT 25336;

kaneapbHua mo 'OCT 25336;

ctakanbl THNa B wim H BMecTumoctoio 250, 400, 600 cm? mo TOCT 25336:;

TepMoMmeTpel 1J1-4 4A2, TJI-4 4b2, TJI-5 2b1, TJI-5 2b2 wiu TUH-5—3 no I'OCT 400;

MAJTOYKA CTEKIAHHAY ¢ PE3MHOBBIM HAKOHCUHHUKOM;

SJICKTPOIUIUTKA;

BECHI Ta0OpaATOPHBIE OOLIETrO HA3HAUYECHUA ¢ HAUOOJABbIIUM IIpeacsaoM B3ewmuBaHud 200 r, 2-ro Kjiacca
TOYHOCTH.

J1a npoBeaecHUS UCIIBITAHUN MPUMEHSAIOT CACAYVIONIUE PEAKTHUBEI, X. U.:

kucaora conaHad no 'OCT 3118, pacreop koHueHTpauuu 0,1 Moab/am>;

kuciaoTa azotHad mo 'OCT 4461;

TpWwIOH b (conp muHaTpueBas 3TWieHAUaMUHTeTpaykKCycHOM KUcaoTel) mo 'OCT 10652, pacTtBop
koHUeHTpauuu 0,01 Moab/am?;

Kaaui a30THOKUCIABIN Mo ['OCT 4217,

yporponuH TexHudyeckum mo 'OCT 1381;

MHOUKATOP KCHJICHOJOBBIU OPAHXEBBIN;

ceruHeL a30THOKUCIBIN o 'OCT 4236;

N3nanme opHImMaAIbHOE Ilepeneyarka pocnpemena

*
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nepekuch Bogopona o 'OCT 177, 30 %-ublii pacTBOp;
pasoaBurenb, TOIMBO 1C-1 mo 'OCT 10227;

Bona oumuctwoiuposanHad ¢ pH 5,4—6,6;

Hedpachl.

[IpuMeuvanue. JomyckaeTcs NIPUMEHSITh IPYTUC CPEACTBA U3MEPSHUM C METPOJIOTMYSCKMMU XapaKTCPHC-
TUKAMHU ¥ ODOPYIOBaHME C TEXHUUYECKUMM XapaKTEPUCTHKAMHU HE XVXKE, a TAKKE PEaKTUBBI IO KA4E€CTBY HE HIXKE
YKa3aHHBIX B HACTOSALIEM CTaHIapTeE.

1.2. Ilpu oTcyrcTBHUM amnmapaTta IS pa3aoXeHUs NMpUMEHsS0T Koady tunoB K-1—250—19/26 TC,
Knu-1—500—29/32 TC wnu I1-1—250—29/32, I1-1—500—29, I1-1—500—29/32 o I'OCT 25336 ¢ xono-

mibHUKOM THNoB XII-1—200—19/26, XIII-1—300—29/32 wm XCB o 'OCT 25336.
Pasn. 1 (M3menennasa pesakous, M3m. Ne 2).

2. ITOAT'OTOBKA K UCIIBITAHUIO

2.1. IlpurorToBaeHue OyPepHOTroOo pacTBOpa

S0 T ypoTpONMUHA, B3BELICHHOTO ¢ MOTrpelIHOCThIO HE Oosee 0,01 r, pacTBOpAOT B OUWIUCTUILIHPO-
BAHHOW BOJE B MEPHOM Koa0e BMecTUMOCTBIO 100 cM? M 10BOAAT 0OBEM 1O METKHM.

22. Il puroTtoBaenue 00lM pacTBOpa Aa30THOKHCIOIO CBHUHIA

3,312 r a30THOKMCAOrO CBUHLA, NMPECABAPUTEIIBHO BBICYHICHHOrO npu temmneparype 100—105 °"C no
MOCTOSHHOM MAaCChl MU B3BCUICHHOIO ¢ MOrpeinHOCThIO He Oosee 00,0002 r, paCTBOPAIOT B OMIUCTHILIUPO-
BAHHOI BOAE B MEPHOI KomOe BMECTUMOCTBIO 1000 ¢M? M 10BOIAT 0OBEM OO METKH.

2.1, 2.2 (M3venennas penakuusa, M3m. Ne 1).

23. Il purorToBiIeHHNEe CMEMAaHHOIO MHAHKATOpPaAa

MuaukaTop KCWICHOJMOBBIN OPAHXKEBBINM B CYXOM BHIE TIIATSJIBHO PACTUPAIOT B CTYIIKE C A30THOKHUC-
JILIM KajiueM B cooTHoueHuu 1 : 100.

JlonyckaeTrcd npuroToBiacHue cMemraHHoro uHaukaropa mo I'OCT 4919.1 u ucrnmonb30BaHUE HACHI-
LICHHOTO PacTBOPA MHIUKATOPA. XPAaHUTH PACTBOP B TEMHOM CKJIISHKE HE 0ojee 15 CyT.

(Usmenennas pegakuus, Msm. Ne 2),

24. Il purortToBaenmne 00lM pactBoOopa TpuiaoHa b

3,72 r TpunoHa b, B3BELICHHOIO ¢ MOTpelnHOCTHIO He 0ojee (0,0002 1, paCTBOPSIOT B OUTUCTUILUTHPO-
BAHHOW BOJE B MEPHO# KOa0e BMeCTUMOCTBIO 1000 cM? 1 1oBOAAT 00BEM 1O METKH.

(U3menennan pesakuusa, U3m. Ne 1).

2.5. Vcranosnenue dakropa tpuioHa b: k 20 cm? pacteopa 0,01 Moab/aM? a30THOKHMCIIOTO CBUHLA
no6asnioT 5 cm? pacreopa 0,01 MoB/IM? CONAHON KUCAOTHI, 2 CM> pacTBOpa YPOTPONIMHA M 3—5 Kameib
HacbIeHHOro pacrteopa win (,08—0,10 r cyxoro ¢cMemraHHoro MHIUKATOpa OO0 MOJIVYCHUS CHUPECHEBOM
OKPACKM U TUTPYIOT paCTBOPOM TpWIOHA b 10 mepexona OKpacKu B YCTOMUMBBIN KEJTHINA LIBET.

DakTOp pacTBOpa BBIUUCIIIOT O GOpMyIe

20

roe 20 — o6beM pactBopa 0,01 MOAb/IM? A30THOKUCIOrO CBUHLA, CM>;
J — 00beM pacTBOpa TPWIOHA B, M3pacXOMOBAHHBIN HA TUTPOBAHUE, CM>.
2.6. Tlepen uCIbITAHUEM AMIMApPaT MPOMBIBAIOT HEDPACOM, MPOCYLLIMBAIOT U HATIOIHAIOT UCIIBITYEMBIM

OCH3HWHOM.
2.5, 2.6 (A3menenHnas penakuusa, U3m. Ne 2).

3. IIPOBEAEHHUE UCIIBITAHUA

3.1. B xoa0y npudopa uyepes 3arpy304Hyr0 BOPOHKY, B 3aBUCUMOCTH OT MPEANOaAaracMoro cogepxa-

HUY CBUHLA, HAJIMBAIOT OCH3UH, MPEeABAPUTEIBHO OXJAXIACHHBIN 10 (15 = 0,5) "C, u pa3daBureb, 00beM
KOTOPBIX YKa3aH B Ta0a. 1, u 50 ¢cM’ KOHUEHTPUPOBAHHOM COMMHON KUCIOTHL.

Taonwmnmma 1

KoHueHTpauma cBuHLA, I/aM> O6beM pookI, cM? O0beM pasbaBuTens, cM>
Ho 0,2 100 50
Cs. 0,2 mo 0,8 50 50
» (0,8 23 75
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Ilocne 3amoMHEeHHA KOOI 3aKPBbIBAIOT KPAH 3arpy304YHON BOPOHKHM M BKIIIOYAIOT OOOrpeB IpHOOpa
Ha MOJIHYIO MOLIIHOCTB IO Hayajia KMIICHUA, 3aTEM ¢ ITOMOLIBIO aBTOTpaHCHOpMaATOpa PEryJIUPYIOT HATPEB
TaK, YTOOBI KOHACHCAT U3 OOPATHOrO XOJOIUJILHUKA CTEKAA OTACIAbHBIMU KATLJISIMH.,

ComepXuUMOe KOJOBI KHUIATIAT 30 MHH, NOCJEC 3TOr0O BBIKJIKYAIOT O00IpeB, NMPUOOP OXJAKIAKOT
10—15 MUH M CIUBAIOT HDKHUM CIIOM — DKCTPAKT COMTAHOKHCIIOrO pacTBOPA XJIOPUCTOIO CBUHIIA B CTAKAH
BMECTUMOCTBIO 250 cM>.

3aTeM COAECPKHMMOE KOJOBI ABA pa3a o0padaThiBAIOT OUAUCTUIUIMPOBAHHOM BOOOM: B KOJOY MPUIIH-
BatOT 50 ¢M? OMAMCTWLIMPOBAHHON BOIBI, BIKJTIOYAIOT 00OTPEB MPUOOPA HA MOJTHYIO MOLLIHOCTD M HATPEBAIOT
COICPKUMOE KOJOBI B TECUCHHUE 5 MHUH, MOCJIE STOrO O0OIPEB BHIKIIIOYAIOT, OXJIAXKIAIOT COACPXKHUMOE KONMOBI
B TeycHUe 10—15 MHUH ¥ CIMBAIOT HUKHUM CJIOM B CTAKAH ¢ PACTBOPOM XJIOPUCTOTO CBHHIIA.

(U3menennas penakuusa, U3m. Ne 1).

3.2. Ilpwm orcyrcTBHM npudOoOpa, yKazaHHOro B 11. 1.1, pasnoxeHue COeIUMHEHUM CBUHLIA BEAYT B KOJIOE
C NMPUULTH(POBAHHBIM K HEH XOJOJUJIBHUKOM 1O 11. 3.1 (0€3 pazdaBuTeas).

ITocie 10—15-MUHYTHOrO OXJIAXKICHUA COOCPKUMOE KOJOBI NEPEIUBAIOT B IACIUTCIBHYIO BOPOHKY.
TTocine paccaoeHUs JKUAKOCTH HKHHUM CTOM (COITHOKMCIBIN PACTBOP XJIOPUCTOIO CBUHILIA) CIMBAIOT B CTAKAH.

beH3UMH U3 OeauTeIbHONH BOPOHKHU MEPEAUBAIOT B KOJIOY, B KOTOPOM MPOBOOWIOCH PA3JIOXCHUE, U
ABAXKABL O0OpadaThIBAOT OMANCTWIIUPOBAHHOM BOAOM IO ImI. 3.1. IIpOMBIBHYIO BOLY CAMBAIOT B CTAKAH C
PAaCTBOPOM XJIOPHUCTOIO CBHHIIA.

IIpu pa3sHOrIacHAX, BOSHUKIINX B OLCHKE KAUeCTBA MPOAYKLIHHU, PA3JIOXKCHUE AJKWIbHBIX COSIUHE-
HUH CBUHLIA TIPOBOIIT TOJABKO IO M. 3.1.

3.3. DKCTPAKT, MOAYUYCHHBIH 1O 1. 3.1 uiam 3.2, OCTOPOXKHO YIIAPUBAIOT HA 3aKPBITON 3JCKTPOIIIMTKE
NPUOJU3UTENIBHO 10 2 CM>, 3aTEM OKHUCISIOT €r0 a30THOM KUCIOTON M MEePEKUCHIO BOoAopona. [Uid 3Toro K
IKCTPAKTy H00aBas1oT 0,5 CM> a30THOM KUCIOTHI, OCTOPOXHO MEPEMELIUBAIOT, 100ABISIOT | ¢cM? mepekucu
BOJOPOJA U BHOBb MEPEMEIINBAIOT.

[Tocne 3TOro 3KCTPAaKT BHOBBL VIIAPHMBAIOT HA JJACKTPOIVIMTKE OO TEX IMOP, MOKA HE HUCIAPUTCH
MOCACTHAS KAIUIA JKUAKOCTH, HO HE JOMYCKAs MPOKAIUBAHUA CYXOro OCTAaTKa.

CTakaH ¢ CyXMM OCTATKOM CHHUMAIOT C 3ACKTPOIUVIMTKHU, JAKT €My OCTBITb U OCTABASIOT CTOSATH IO
TATOM B XOJIOMHOM MeECTe IO TeX MOP, MOKA HE YAeTy4aTCsad BCEe OKUCIBI a30Ta.

Y100kl COKpaTUTHL BpEM4 Ha MMPOBEICHUE AHAJIM3A, JOMYCKACTCS MOCIE CIMBAHUA SKCTPAKTA B CTAKAH
MOMECTUTh €r0 Ha SACKTPOIUIUTKY A YIIAPUBAHUA U KAXKAYIO MOCISAVIOUIVIO BOOHVIO BBITSLKKY CIIUBATH
B OTOT XK€ CTAKAaH U MPOAO/KATh YIIAPUBATH A0 MOJYUYEHHUA CYXOro OCTATKA.

(U3menennan penakuusa, Usm. Ne 1, 2).

3.4. B cTakaH ¢ OXJAXACHHBIM CYXUM OCTATKOM I00aBmsAiOT 50 ¢M® OMOUCTWITMPOBAHHON BOIBL.
OCTaTOK pacTBOPAIOT, MOMEIIMBAY CTCKISIHHOM MAJIOYKOM ¢ PE3MHOBBIM HAKOHCYHUKOM. EcCiM ocTaTok
MOJHOCTBIO HE PACTBOPACTCH, HATPEBAKT COACPKUMOE CTAKAHA IO IMOJIHOIO PacTBOPEHUSA OCAIKA.

[Mocne oxaxaeHusd pacTBopa 10oasadior 5 cm® 0,1 Monb/oM> pacTBOpa COMAHON KUCIIOTHI, 2 CM> pac-
TBOPA YPOTPOIMMHA U 3— Kaneab pacreopa wiM (,08—0,10 r cyxoro ¢cMeIaHHOro HHIUKaTopa a0 MmojIyuyeHHU
CUPEHEBOM OKPACKHM U TUTPYIOT TPWIOHOM b 10 nepexosa OKpacKu B YCTOMYMBBIN KEJITHIN LIBET.

ITapamieabHO NPOBOOAT KOHTPOJbHBINA OIIBIT.

(A3menennasa penaknus, M3m. Ne 2).

3.5. (Mckmouen, U3m. Ne 1).

4. OBbPABOTKA PE3YJ/IbTATOB

4.1. Konuenrpauuo csuHua (C) B r/aM° BEUMCAAIOT IO HOpMYyJIe

(Vi=V,)-2,072-f
C_ : : V 9 (2)

roe V; — o6beM pactBopa au-Na-3JTA, u3pacxoLoBaHHBII HA TUTPOBAHUE, CM>;
V, — 00beM pactBopa au-Na-3/1TA, H3paCXO,I[OBaHHBIH HA KOHTPOJIBHBIIA OIBIT, CM>;
2,072 — macca cBuHLA, 3kBUBaieHTHAd 1 cM? 0,01 Mons/aM? pacTtBopa au-Na- IBZ[TA r;
f— daxkTOop pacTBopa ,I[H -Na-BJ1TA;

V — 06beM nmpoOkl, CM>.
IlpumMeuvanue. g nepecdyeTa Ha MacCy CBMHIIA B IpaMMax B 1 Kr O6H3MHAa HEOOXOANMO MOIYICHHDBIN pPe3y/IbTaT

PA3ICANTDb HA IUTOTHOCTD MCIIBITYEMOTO OCH3MHA, N3MECPCHHYIO IpHu TeMmmeparype (13,0 £ (,5) °C mo I'OCT 3900.
Maccy TeTpasTUaCBUHLA (#717) B TpaMMax B 1 Kr OSH3MHAa BBIYUCIAIOT IO (POpMyIie

m; = 1,561 - m,

e m — Macca CBMHUA B 1 Kr O¢H3MHA:
1,561 — xo3ddpuLMeHT nepecueTa CBUHIIA B TETPASTIJICBUHELL.

(U3menennas penakous, Usm. Ne 1, 2).
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JEHUMN.

(U3menennas pesakoua, Usm. Ne 1).
4.3, 4.4 (Mckmouenni, M3m. Ne 2).

51. CX0aUMMOCTDH

5. TOYHOCTDb METO/JA

4.2. 3a pe3yabTar UCIIBITAHUA MPUHUMAIOT CPEIHEES APHU(PMETHUECCKOE IBYX MOCICIOBATEIBHBIX OIMPEIc-

JIBa pesyaprara onpeaciacHUum, MOJIYYCHHBIC MOCACAOBATEABHO OJHUM MCIIOJIHUTEIIEM B OIHOM J1a00-
paToOpUM, MPHU3HAIOTCSH JOCTOBEPHBIMHU (C 95 % -HOM JOBEPUTEAbHON BEPOSITHOCTBLIO), €CJIM PACXOXICHUE

MEKAY HUMHU HE MPEBBIIIACT 3HAUCHU A, IPUBEICHHOIO B TA0I. 2.
52. BOCIpOHU3BOOIUMOCTH

JIBa pe3yiabTara UCHBITAHUM, MOJYYCHHBIC B JBYX JAOOPATOPMIX, MPHU3HAKOTCA JOCTOBCPHBIMU (C
95 %-Holl JOBEpUTECABHON BEPOSITHOCTBIO), €CJIM PACXOXIACHUE MEXAY HUMHM HE MPEBLILIACT 3HAUCHMS,

[IPUBECACHHOIO B Ta0. 2.

Tadbnumua 2

r/om3
KoHLeHTpaLys CBUHLIA CXOIUMOCTB Bocnpou3BoOAUMOCTE
Jo 0,2 0,02 0,04
Cs. 0,2 1o 0,8 (0,04 (0,08
> 0.8 0,04 0,08

Pazn. 5 (Beenen aonoanureanno, M3m. Ne 2).
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NHOOPMAIIMOHHBLIE TAHHBIE

1. PASBPABOTAH U BHECEH MunuctrepcTtBoM He(pTenepepadaTeiBaomen 1 He()TeXuMHIECKOH MPOMBIIII-
aennoctu CCCP

PASPABOTYUKHA

N.E. Kammun; H.I1. Cocauna, xana. TexH. Hayk3.B. Macaennukosa; E.M. HukonopoB, 1-p xum.
HayK; B.B. byararaukos, kana.texH.HaykK; JI.A. CanoBaukoBa, kaHa.TexH.HayK; T.I'. Ckpaduna,
kKaHa. TexH. Hayk]l.B. Ilomoanckan; B.A. BoporaukoBa, kana. xuM. Hayk1.B. Epemuna

2. YTBEPXKJIEH U BBEJIEH B TEMCTBUE IlocranosieHuem T'ocyaapCTBEHHOr0 KOMMTETA CTAHAAPTOB
Cosera MunuctpoB CCCP ot 12.04.72 Ne 737

3. BBAMEH T'OCT 13210—67

4. Cranpapr noanoctbio coorsercTyer CT CHB 2875—81

5. CCbIUVIOYHbBIE HOPMATUBHO-TEXHUYECKHUE JOKYMEHTDI

Oo6oszHauenve HT/I, Ha KOTOpBIY 1aHA CCHIJIKA Homep myHKTA

[OCT 177—388
['OCT 400—30
['OCT 1381-73
[OCT 1770—74
[OCT 2517—385
['OCT 3118—77
['OCT 3900—85
['OCT 4217-=77
I'OCT 4236—77
I'OCT 4461—77
['OCT 7518—383
['OCT 10227—86
['OCT 10652—73
['OCT 25336—82
[OCT 2922791
[OCT 29251—-91
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6. Orpannyenue CpoxKa AeHCTBHA CHATO MO NMPOTOKOaY Ne 4—93 Mexrocyaapcrsennoro CoBera no CraH-
aapTusanyu, merpoaoruu u ceprupukamuu (MYC 4—94)

7. IIEPEN3JJAHUE (mapt 1999 r.) ¢ N3menenuamu Ne 1, 2, yreepkaennbivi B pepane 1983 r. u okTadpe
1989 r. (UYC 6—83, 1-90)
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