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YK 621.187.3.543.3(083.96)
CEOPHVIK METOAMK XMMUUECKIX AHAJTH30B

[TPOMBIBOYHBIX PACTBOPOB ITPH XUMUYECKHX
OUUCTKAX TEMJIOBHEPTETHUYECKOIO PJ134.37.305-97(1-16)
OBOPY IOBAHUS!.

e T—, T el L o e S I

Cpox oeticmaus ycmaroenen
c (01.03.98 ¢

1.OBLIME MOJOXKEHNSA

1. Hacrosum#t COoprux migan piaMeH "VHCTPYKIMM 1O  aHANMTHUYCCKOMY
KOHTPOMIO MPU  XUMHHECKON OUMCTKE TETWIOIHEPreTUHecKoro o00opyJoBaHuA"
(M..CITO Cowsrexanepro, 1982).

2. COOpHHK COOEPXHMT METOAMKH ONpEACNCHUA COACPHAHMA OCHOBHBIX
KOMITOHEHTOB NPOMBIBOYHBIX PACTBOPOB, KOHLEHTPAUMHM pPEaréHTOB W HEKOTOPbIX
HHrUOHTOpPOB,  ATTECTOBAHHbLIE  LIeHTPOM  CcraHuapTH3allMM,  METPOJIOTHH,
ceprupuxanuu n auuensuponsanus (CMCJ1) AO "®upma OPI'POC".

3. Ilpn vcnionp3oBanny METOAUK, BKIIOMEHHLIX B HacTosmuil COopunk, cnenyer
BLITONHATD TpeboBanus 6€301acHOCTH.

IIpn pabote ¢ kUCnoTaMM U LWEOMaMH B COOTBETCTBHH ¢ "[IpaBniiaMH TEXHHKM
Oc3onacHOCTH  NpU  IKCILyaTauudu  TerjoMexaHuwyeckoro  oBopyaopaHus
anekTpocTanuui U Tennoseix cereit” (M. Dueproaromnsnar, 1985),

MPU NPUrOTOB/ICHHK M HCI0AL30BaHMHM pacThopoB B coorsercTbuu ¢ ['OCT
12.1.005-88 nTTOCT 12.1.007-76.

4. K BLINTONHEHNIO AHANN30B AONYCKAKOTCA anila, NMEIOLLHE cpeHee 0Opa3oBaAHNE
U NpaxTidecKut onsiT pabor 3 XuMuueckoi naboparopun He mMenee 3 Mec,



1. METOAMKH ONPEAEJIEHUA COAEPKAHHA
OCHOBHBIX KOMIIOHEHTOB

[NPOMbIBOYHbLIX PACTBOPOB

ONPEAEJIEHHE COAEPXKAHHA B3BELIEHHbBIX PA34.37.305.1-97
BELWECTB 'rPABUMETPHYECKUM METOAOMB
I[IPOMBIBOYHBIX PACTBOPAX

MeToarka periaMeHTHpPYeT MOPAAOK ONpEACNCHUS COAEPIKAHHSA B3BELIEHHbBIX
BEIICCTB PABUMETPUUECKHM METO/I0M B NPOMBIBOMHBIX PACTBOPAxX NpUH XHUMHYECKHUX

OYUCTKAX TETIOIHEpreTHYecKoro o0opyaopanus.
Metoauka obecneunsaeT NONyYeHHE AOCTOBEPHBIX XAPAKTEPUCTHK NOCPELLIHOCTH
OlIpee/IeHUsT COAEpPIKAHHA B3BCIUCHHBIX BEUIECTB MpPY NPUHATON HOBEPHTEIBLHOMN

BEPOATHOCTH U onpeaenser criocobul ux BbipakeHus.
Pe3ynbTaThl ONPEACNEHUA COACPXKAHMA B3BCLUCHHBIX BELIECTB B ITPOMbBIBOUHBIX
pacTBoOpax MCNOAB3YIOT 1A KOHTPOIA 38 KONHMYECTBOM OTMBITBIX OTJIOKEHHH npy

XHMHUYCCKHX OYHCTKaXxX.

1. CBEJEHUS OB OFhEKTE KOHTPOJIA

OO0BbEeKTOM KOHTPOJIA  ABJIAKOTCA IIPOMBIBOYHBbIE pACTBOPBI HMHrHOMPOBAHHDIX
MHHEpANbHbIX KHUCIOT. CONAHON, cyns(paMUHOBOW, CEpHOH, HMIKOMONEKYJISAPHBIX
kucaor {HMK) 1 ux cmech ¢ COMIHON KHCI0TOMH, & Takke LueNodyel npy npOMBIBKAX

OapabaHHbIX, BOXOTPEHHBIX KOTJI0B ¥ O0l1epoB.

2. CPEACTBA U3MEPEHHH, NOCY/IA U BCTIOMOTATE/IbHBIE YCTPOUCTBA

2.1. Tlpu onpeneneHUH COAECPXKAHUA B3BELICHHDLIX BEUIECTB CNERAYET INPUMEHATD
CpeACTBa M3IMEPEHUH, MOCYAy K BCNOMOraTe/ibHb€ YCTPONCTBA, MEPEHEHb KOTOPLIX

npueeaeH B Tadn. 1.2,
Tabauya |

Cpeacraa n3mepennil

HawmeHoBaHue Tun Hnana3oH | lleHa HTHO
U3MEPCHUN | IENEHUSA
‘1. Bech IBJIP-200 J(0-200) r (0,00001 r|I'OCT 24104-88
naboparopHnie
AHATHTHYECKHE | r
2. TepmomeTp Pryraniit |(0-300)°C |5°C TY25-2021.010-88TT
nabopaTopHbIA CTEKJIAHHbIH




Tabauya 2
Hocyaa H BCIOMOraTe/IbHbIE YCTPORCTBA

HaumeHoBaHHE Tun HTO
1. LlanuHap wW3MepHTERbRbINA) — TOCT 1770-74 |
‘BMBCTHMOGTHO 250 c™”

- | |
2. BopoHka koHycooSpasnas — OCT 23932-90 ﬁ
3. biokc crexknsHHbIl __J —_— | —
4. Ounptp GymaxHwift (Genan| — I
WK KpacHas JICHTA)
5. Cymmnbabii wxad CHOJI 3.5.3.5.3.5/3-U3 V4.2 | —

3. METOJ ONMPEAE/IEHHA

Metoa 3aknioyaeTrcA B OTAENHEHMHM HA (UILTPE BCEX B3IBELICHHBIX BELIECTB,
coaepxkammnxca B onpeaeneHHoM obbeMe nepememiatioi nmpoGbl M BIBCUIHBAHUH HX
nocne BuicyluuBaHug npyu remneparype 105°C no nocrosaHHoM Maccsl.

Meron no3sofseT ONpeAcasThL COACPNKAHUE BIBCIUCHHLIX BELIECTB B KMCNBIX M
mengqumx [POMBIBOYHBIX pacTBOpax B AuanaszoHe KoHueHrpauu#h or 0,05 no 1,0
r/amM”,

4. BbIIIOJTHEHHE AHAJIN3A

4.1. lloproroskax onpeaeaeHuIo.
bymaxHbI# (punbTp (6enas uan KpacHas JieHTa) NOMELAalOT B CTEKISHHBIA OIOKC H

CYWIAT B CYIIWIBHOM WKady npu TeMneparype (105+5)°C no nocrosHHOro peca.

4.2, BoInosTHeHHe onpeaesieHHs,

HPH COAEPYKaHUM BIBEUIEHHLIX BECUIECTB B NPOMbIBOMHOM pacteope oT 0,05 no 0,3
r/aM’ Wa aHanu3 otGupator 500 cm’ npo6ni, mpu comepxkauuu Gonee 0,3 r/mm’
or6upatot 100 cM° npo6b!.

H3 xopouio nepemeriaHHoit npo6rl MpOMBIBOMHOrO pacTBopa a MEPHBIM CTakaH
or6upator 100 man 500 cM’ M GUABTPYIOT Yepe3 NMPEABAPHTENLHO BHICYILEHHBIH 10
IOCTONHHOA Macehl unbTp. [lepByio nopumio nonyyeHHoro GunbTpara BO3IBPALIAIOT
Ha QUIBTP, TAK KAK OHA MOXET COAEPkKATh BONOkHA dunsTpara. Crakan M 0cafok Ha
¢unb-Tpe NMPOMBIBAKOT HECKOJIBKO pa3 AMCTH/IMPOBAHHOM BONON, 3areM QUABTD C
0CaJKOM MNOMELIaOT B TOT k€ OFOKC M BBICYIUHMBAIOT JO0 HOCTOAHHOH MACCH ITPH

remneparype (105+5)°C.
ConepKaHNE B3BEUIEHHEIX BEIECTB (I/AM’ ) BBIYKCASIOT MO GopMyne
a-b)-1000
Can =212 ()

rje a — Macca 0roxca ¢ UALTPOM U OCAJKOM, T;
b — Macca 6roKkca ¢ punasTPOM, T;
V— 06beM aHATH3HPYEMOH mpobbl, aM’,



5. HOPMbI NOTPENTHOCTH. ®O0PMbIl NPOCTABJ/IEHHUA PE3YJ/IbTATOB
ONPEAEJEHHA COAEP)KAHHNA B3BELLIEHHbLIX BEILIECTB

5.1. B HOpMATHBHO-TEXHMMECKON [MOKYMEHTAllMM HE YCTAHOBNEHB HOPMAI
MOrpeIIHOCTHA OMPEHECSICHUA CONEPXAHMA B3BEIUEHHBIX BELIECTB B TPOMBIBOYHBIX

pacTBOpax.
PesyabTars! cornacHo MU 1317-86 npeacrapasior B cneayrowen gopme:

C,,C,,FP

5.2. PesynbTar onpeneneHua coaepKaHusa B3BECUICHHBIX BELECTB C AOBEPUTENLHOMN
BEPOATHOCTBIO P = (),9 HaxoauTced no tadi. 3.

Tabauya 3
JAuanaiox Pesyabrar orpenenecHuns

ONPCACIACMBIX | Hipkuas rpanmua (HauMeHnbiuee | Bepxusan rpanuia (Han6onniee
KGHHG;JTprmﬁ, 3HAYEHHeE), r/am’ 3HAYEHHE), [/aAM"

r/ M

r +
0,05-1,0 C,=-0,0011+0,9221C, C, =-0,0057+1,1174C
[Tpumevanue. C,, — 3Ha4eHHUE KOHLUEHTPALMH BIBELIEHHBIX BEUIECTB,
Onpezie/IeHHOEe NaHHBIM METOLOM

5.3. Ilpumep onpegeneHus coaepxaHus B3BEIIEHHBIX BELUECTB B IMPOMBIBOYHBIX

DacTBOpPax.
MPOBECTH AHATH3 COrNacHo (CM. N, 4);
pPACcCUHTaTh COAEP AHHE B3BCLICHHLIX BelecTs no gopmyJie (1)
npu (a - b) = 0,0275 r/am’ 1 V = 500 am”
C,, =0,055 r/am’;

OITPEACIUTh HMKHIOW M BEPXHIOK TPaHHULB! COAEPXKAHUS B3BELIEHHBIX BELIECTB

no tabmn. 3.
C,=-0,001056+0,9221-0,055 = 0,050,

C, =-0,005731 + 1,1174.0,055 = 0,056

Takum 06pa3oM, pe3ybTAT ONpeAeiCHHUA COAEPKAHHA B3BEIICHHBIX BEILECTB
HaxomuTes B rpanntax or 0,050 go 0,055 r/om’.



ONPEAEJNEHHE COAEPXKKAHHHA XKEJIE3A
KOMILVIEKCOHOMETPHYECKUM METOAOM B PA34.37.305.2-97
I[IPOMbIBOYHBIX PACTBOPAX

MeTonnka pernaMeHTHpYeT NnopsiaoK ONpeAcneHNA COHEPMXAaHns PACTBOPEHHOIO
EJe3a B NPOMBIBOYHBIX PAcTBOpPAX  HMHIHOMPOBAHHBIX  MHHEPANBHHIX H
OPraHMYeCKMX  KHCJAOT M KOMIIO3MIMA HAa  OCHOBRE  KOMILUIEKCOHOB
KOMITAEKCOHOMETPHUECKUM METOAOM.

Metoaurka obecrieynBacT NONy4YEHHE JOCTOBEPHBIX XAPAKTEPHUCTUK MOrPEeIIHOCTH
OIPEOC/NICHUA COACPKAHKA KKEJe3a NPH NPUHATOR HOBEPHUTEIHLHOR BEPOATHOCTH M
crioco0Obl UX BhIPAKEHHS.

Pe3ynbrarbl OnpeaeneHuss COACP)KAHNA PACTBOPEHHOrO Ee3a UCMONb3YIOT LI
pacyeTra KOAMUYECTBA coeauHeHulit Keneia, BLIMBITHIX W3 KOTRAa HUAX Apyroro

060pyr0BaAHHUSA NMPH KHCIOTHOR NMPOMBIBKE.

1.CBEAEHHA Ob OB’ LbEKTE KOHTPO/IA

OOBEKTOM KOHTPOJIA ABJIAETCA NMPOMBIBOYHBIA pAcTBOP, NOJAYHEHHBIR B Mpouecce
KHCTOTHOH OYHCTKH TEIIO3HEPTETHUECKOT0 000pYyA0BAHHUSA H TIOCIIE HEE.

2. CPEACTBA U3MEPEHUNA, NOCYIA, PACTBOPLI H PEAKTHUBDI

[Ipu onpeneneHun coOaepKAaHUA XKeJjie3a CAeAyeT NPUMEHATh CPEACTBA H3IMEPEHHIA,
MoCyAay, peaKkTUBLI U PacTBOPbI, NEPEUCHL KOTOPLIX NpuseacH B Tabm. 1-3.

Tabruya |
—  Cpencreamsmepenmh
HaumeHoBaune Tun JlnanazoH Knacc TouHOCTH
H3MEpeHUH
— . | — — I
Becnt naGoparopnbie T BAP-2CO 0-200r 2
aHATUTHYECKHE
- B A
Tabauya 2
Ilocyna
HanMeHoBauue Tun HTJ1
1. KonbhI MepHbie 2-1000-2; 2-100-2 FOCT 1770-84
2. Konbni koHyeckue — ['OCT 25336-82
BMECTUMOCTBIO 250 oM’
3. Craxan MepHBIii " H-1-50 TXC FOCT 25336-82 |
BMECTHMOCTbIO 50 cM’ |
4. Boponka koHycoo0pa3sHas — i [OCT 23932-79
S. BiopeTka /sl THTPOBAHHA — 1T TOCT 20292-74
BMECTMMOCTBIO 25 cM° _
6. TTureTkH 6-2-10;6-2-5 |  T'OCT 20292-84
|

[IpuBeneHnnie B Tabs. 1 1 2 cpeaCTBa H3MEPeHMIt U TocyAa MOryT ObITh 3aMECHEHEI
HA GHAJIOTUYHBIE C XapaKTePUCTHKAMM HE XYXKE YKa3aHHBIX.
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Tabauya 3
PacTpopbl H peaKkTHBbI

HaumeHoBaHKe | Knaccnpuxaips HT/]

1. Boda AMCTHINMpOBAHKA | — ' TOCT 6709-72
2. Tpunon b, 0,1 H pacteop | — | TV 6-09-2540-72
3. Consnas kucnora, | H . Xu, "TOCT 3118-77
4 A30THaA mcno'ra[ X.4. [TOCT 4204-77
KOHUEHTPUPOBAHHAA |

5. AMmuax Bogubih 10%-Hpil L i ['OCT 3760-79
6. CyiabgocanHunnoBas KHCa0Ta ' TOCT 4478-78
20%-Has wi¥ CynbQocaTuLMaaT

HaTpua 10%-Hbiif L |

7. Ilepcyasdar aMMORMA 3 I'OCT 3766-64

3. METOJA UBMEPEHHUH

Meroa ocHOBaH Ha 00pa30BaHUM MPOYHOrO PACTBOPUMOTO B BOJE KOMIUIEKCa
noHa xenesda (I1I) ¢ AMMaTpHEBOH CO/BKO BTUNCHAHAMMHTETPAYKCYCHOM KUCIIOTHI

(TpwioH b).

TurpoBaHue TPHUIOHOM NPOBOOAT B CHALHOKHCIION cpene (pH = 2) B NpUCYTCTBUH
CyJabpocayIMLUWIOBOH KHCAOTBI, IIPUMEHSEMOH B KauyeCTBE HHAMUKATOPA MNOCHe
HarpeBaHMs Impo6s1 10 Temneparypu 60-70°C.

[Ipy Hamvmuuu B pacThope woHOB xkene3a (III) nocne  nobGavneHus
CYIbOCANUUMIOBOH  KHUCSOTHI  pacTBop  npuobperder  BUIIHEBBIA  LIBET
cyaspocanvinnara kejiae3a, HHTEHCUBHOCTh KOTOPOro 3aBHUCHUT OT KOHLEHTpaLMH
neJela.

[Ipy TuTpOBaHuH npoObl TpHAOHOM b Ccyab(pocayMIMnaT *eae3a pa3pyliaeTcs ¢
obpazoBaHMeM TPHJIOHATA XKeEJI€38, HMEIOWETO JHMOHHO-XEITOE OKpalIMBaHHeE.

Meroa Nno3BOJIAET ONPEeAeIWTh COACPXAHHE JKEJie3a B pacTBOpEe B AHana3oHe
koHueHTpauuu ot 0,1 10 20 r/am’

OnpeneneHrio COAEPXKaAHMA IKeeia MeELaer Medb, XoTtopas npu pH = 2
HEKOJUMECTBEHHO 00pa3yer KOMIUIEKC ¢ TPWIOHOM b, a Takke UHTHOHUTOp U Jpyrue
OpraHMMECKHE COEJHMHCHMA, HaXOoUfLMEcs B IIPOMBIBOYHOM pacTsope. [loaromy
nepea OnpeacNcHHEM MPOM3BOAAT NpeABaApHUTENIbHYID 00paboTKy mpoObl B LEAAX
pa3spylCHNA OpraHMdeCKUX COeAHHEHNH M OTACJICHUA MEM.

4. BBINNIOJIHEHHE AHAJIN3A

4.1. [ToaroroBka npobbi.
Ecnn aHaimsupyemad npoda MyTHas M B HEH COAEPKATCA B3BELLUEHHbIE BELIECTRA,

TO 11poly HeoOXoAMMO OTQHILTPOBATS.
4.2. peapapuTennian o6paborka npobol.
B xoHmueckyro kondy BMecTUMocTBIO 250 oM™ orbupalor nuncrkoi -5 cm
ordwibTpoBaHHO# npo6hl, A06aBnAOT 1-2 CcM’  KOHUEHTPHpPOBAIIION COJstHOM
KHCI0THI (B 3aBUCHMOCTH OT 00BbeMa mpoOul) ,0,1-0,2 r nepeyandara ammonna u 50
cM’ ropsuelt aMcTWLIMpoBaHHO#A Boabl. ITpo6y kunsrar 15-20 Mun sto ofnema S-10

3 3
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CM°, He JIOTIyCKas YMapHBaHMSA ee JOCYXd. 3aTeM OCTOPOXKHO JO0GABISAIOT rOpAYYIo
JMACTWUIMPOBAHHYIO BOAY. PACTBOP AO/KEH MMETH YHMCTO JKENTHI UBeT, HAnH4ue
HEYETKOro )JKEATOr0 OKpallBaHMA CBHACTEIBCTBYET O HEMOJIHOM pPa3pPyUICHUH
OprasMuecKkux meuecrs B npobe. B 3toM cayuyae oOpaforky CrleayeT NMOBTOPUTSH,
A06aBMB BHOBb COJIAHYK) KHC/IOTY M NEpCyabdar aMMOoHHA (2-3 1).

[Ipy vanvuKMy B IPOMLIBOYHOM pPACTBOPE OPraHiecKkyx COCAMHEHMH uX
paspymaior nmyreM ao6asneHns B npofy KOHUCHTPHpoOBAHHOW A30THONH KHMCHOThI
BMECTO NepcyibdaTa aMMonus ¥ consHoll xkucnoter. Ha 1-5 oM’ mpo6st pobGasasior 3-
15 cM’ a30THOM KHCIOTHI. YrapuBaHue MpoObI MPOBOAAT KAK Gbi/I0 YKA3AHO BBILLIE.

4.3. Buiniosinenne onpeacsieH s Npn OTCYTCTBHM MeaM.

[IpeasapurensHo obpaborannyio npoby AOBOAAT N0 KUMEHHA M MEAJIEHHO ITpH
WHTEHCHMBHOM TiepeMENIMBAHNMN HedTpaniyiorT aMMmuakoM, paszOasneHHbIM BOAON B
COOTHOIIEHHH 1:1, 10 NMOABJEHHR OCAAKA T'MAPOOKUCH Kene3a (HO HE [0 TOJIHOro
ocaxaerun). JloOaBNAOT HECKOJBKO Kamnenb COMMHOM KWUCAOTHI A0 TIONHOTO
pacTBOPEHMA THIAPOOKMCH xenesa (pH = 2), BROOAT 2 cM’ CynbpOCATHUMIATE HATPHS
1, Harpes npoOy no Temnepatypst 70°C, turpywor 0,1 H pacrsopom Tpuiona b no
epexona OKpacky U3 BULLIHEBON B TUMOHHO-XKENTYIO.

4.4. PacueT conepxaHHs xKejie3a.
Cozepxanue xene3a (r/iM°) BLIMUCISIOT B nepecdere Ha okcua xenesa (IIT) no

bopmyne

CF:,O, _a 3992-N 1)
V
rae a — o6beM TpHIIOHa B, moweAw it Ha THTPOBAHHE, CM”,
N  — HOpMaabLHOCTh PacTBOpa TPHIOHA b;
V' — aHanusupyemslit 06bem pobbl, cM’;

39,92 — rpamMm-dkBHBaNeHT Fe,(J, B JaHHOMN peakLHH.

4.5. Boinonnenue onpeae/IeHHA B NPHCYTCTBHE MENH.

[peapapurensno obpaborarnyio npody JOBOJAT [0 KMUMEHHUA U MEIJIEHHO TIPH
MHTEHCHBHOM MNEPEMELIMBAHUN HENTPaNIM3YIOT amMMuakoM, pa30aBleHHbIM BOIOH B
cootHowieHud 1:1. [lpyn noABAEHHH OTYETAMBOrO 3amaxa aMMHaka B mpobe
KOJIMMECTBEHHO BBINAaAaeT ruApookucs xenesa. [Ilpoby kumatar 1| mMuH a4
KOaryjasuuy oCaka I'HAPOOKHCH kelie3a M OpicTpo QUIBTPYIOT Yepe3 CMOYEHHBIN
ropsye# Boao# ¢uabTp. Ocagok Ha QUnbTpe MpoMbIBAIOT 2-3 pasa ropsyeil BOAOH,
cobHupas ero co CTeHOK BOPOHKH K LEHTPY.

BopoHky nomeimaror Ha konby, B KOTOpod MPOHIBOAWMAOCH OCAXKAECHUE, QUAbTD
NPOKAIBIBANOT CTEKIAHHON nano4Ykoi M CMbIBAIOT 0caoK B 2-3 npueMa | H consHol
KMCJIOTOMN, pacxoays Ha 310 10-15 cM’ xucnorsi. 3areM dwibTp MpoMbiBaioT 2 pasa
ropgyeH BOOOMN.

PactBop B KOJIO€ HarpepalOT X0 MNONHOTQ pPAcTBOPEHUS OCAAKA YW A0BOAAT
3HaYeHue pH pactsopa aMMHakoM [0 2. [Iepea TturpoBaHHeM rmpoly HarpeBaroT A0
remnieparypsl 70°C, no6asnsmor 2 cM’ cynbdocanuipnara Harpus ¥ turpytot 0,1 H
pacTBOpOM TpwiioHA b 0 nepexona okpackH M3 BHIIHEBON B JIMMOHHO-XEJITYIO.
ConepaaHHe KENe3a BUMUYUCIAIOT KaK YKa3zaHo B 11. 4.4,

5. HOPMbI [TIOTPEITHOCTH. ©OPMbLI TIPEACTAB/IEHHA PE3IYJALTATOB
ONPEAEJIEHHNA COAEPKAHHA XKEJIE3A

5.1. B HOpMATUBHO-TEXHHYECKOM MQOKYMEHTALMHM HE YCTAHOBAEHBI HOPMBI
NOTPELIHOCTH ONIPEAENEHHA CONCPXaHUA XENe3a B IPOMBIBOYHBIX PACTBOpAX.



Pesynntars cornacio MU 1317-86 npeacraBnaioT B cheaywouiei gopme:
C,C,,P

5.2. Pe3ynbTar onpenencHUs  COAEpKAHMS  JKeie3a ¢ JIOBEPHTENIbHOM
BepOATHOCTHIO P = 0,9 HaxoauTca o 1abi. 4.

Tabnuya 4
| Jlnana3ioH Pe3ynbTaT OnpeeneHus

OMPEACNACMbIX | ™ ™ [y pad rpaHALa BepxHss rpaHHLa
Konuem'paalmﬂ, (Ha¥MEeHbLIEEe IHAUCHHE), (HauGonbluee 3HaYEHHE),

r/aM /oM’ | /oM’

0,1-20 C = 0,097 + 0,996C ._ C, =-0,026+1,028C..

ITpumevanue. C,  — 3HAYECHUE KOHLIEHTPAUMH XKEJIE3a, ONPEAECNCHHOC JaHHBIM
METOOM.

5.3. ITpumep onpeaencHUsA COEPXAHMA XKene3a B MPOMBIBOMHBIX PACTBOPAX:

MPOBECTH aHANM3 (cM. 1. 4),
paccuMTaTh CoAepKaHue xenesa no popmyne (1).
Ipua=51ca’, N=0,05, V=10cm

Creo, = 10,172/0m" ;

£

ONpeIEIUTh HIDKHIOI M BEPXHIOW I'PAHHLIBI COAECPXaHUA Xeneda (cM. n. 5.2)
C,=-0,097+0,996-10,17= 10,03,

C, = -0,026 + 1,028-10,17 = 10,43

TakuM o06pa3oM, pe3yibTaT ONPEACTCHUN COAECPKAHUA Keje3a HAXOAUTCA B
rpanvuax ot 10,03 no 10,43 r/aM’.
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ONPE/JE/IEHHE COAEPYKAHHUA MEAH P134.37.305.3-97
KOMIJIEKCOHOMETPHYECKHM METOJOM
B MPOMbIBOYHBIX PACTBOPAX

Meroanka periaMEHTHUPYEeT NOPAAOK ONPEUC/ICHHA COAepX aHUs COCAUHEHUMN
MEOH B MPOMBIBOYHBIX PACTBOpaxXx MHTHOMPOBAHHBIX MMHEPAIGHBIX H OPraHM4eCcKHX
KUCIIOT M KOMMO3HUMH Ha OCHOBE KOMIUIEKCOHOB KOMILIEKCOHOMETPHYECKHM
METOIOM.

Meroanka obecrnieyuBacr NONy4YEHHE ROCTOBEPHBIX XAPAKTEPUCTHUK TMOrpelIHOCTH
ONpeneneHUs COACPKAHUA COoeluHeHMH Meau IpU NPHHATON ROBEPUTENBHOM
BEPOATHOCTH H CIOCOOBI BX BBIPAKEHMA.

Pe3ynbTaThl ONpeseneHus COAECPIKAHUA COCAMHEHHMH Meau HCTIOAb3YIOT [UIA
pacyera KOJIMUeCTBAa COCAHHEHUH Meau, BBIMBITEIX H3 KOTJIa HWJIH Apyroro
06opyA0BAHHUA NPU KUCTIOTHON MIPOMEIBKE,

1. CBEAERHA Ob OBBLEKTE KOHTPOJIA

OB6beKTOM KOHTPOJIA ABAACTCH MPOMBIBOYHBIN pacTBOp, MOJYYEHHBIH B [poLiecce
KHCJIOTHOH MJIH 1ETOYHON OYHCTKH TEIUT03HEpreTHUecKoro o6opynoBaHus H Mocie

HEC.

2. CPEACTBA H3IMEPEHMH, NOCY/IA, BCTIOMOTATE/ILHBIE YCTPOHUCTBA,
PACTBOPBI U PEAKTHBDI

[Tpy onpeacneHuyn COACPKAHUA MeAU CREAYeT NPUMEHATL CPeACTRA U3MEpeHul,
nocyay, BCOMOraTeNibHble YCTPOHCTBA, pacTBOPH M PEAKTUBLL, [IEPEYEHDL KOTOPBIX
npuBeneH B Tabn. 1-3.

Tabauya !
Cpeacrsa namMepennii
HanmeHoBaHue Tun JnanasoH LleHa neneHus
H3MEpPEHHH
Becs! naGoparopupie | BJIP-200, xnace 2! 0-200 r | 0,0001 r
aHAJTHTHYECKHE
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Tabauya 2

Ilocyaa u BcnoMorate/ibHbie yCTpOHcTBA

HaumeHnopaHue

Turn

HTA

$

#
1. Koabsl KOHUUYECKHE BMBCTHMOCTBIOI

250 cm’

¥

["OCT 25336-82

[

["OCT 20292-84

BMEeCTHMOCTBIO 10 cM

2. broperkm  gaa TUTPOBAHHA —
BMECTHMOCTbIO 25 cM’ 1

3. Kon6sl MepHbIE 2-1000-2; 2-100-2 | T'OCT 1770-84
4 Lluauuap H3MEPHUTENLHBINA — ['OCT 1770-84

5. [luneTku

6-2-10; 6-2-5

['OCT 20292-84

6. Crakan MEPHBIN

h-1-50-TXC

OCT 25336-82

7. BopoHka KOHycooOpa3Hasn

['OCT 23932-79

8. OunbTp 6yMaKHbIA (KpacHas HIH
Oenas neHTa)

TY-6-09-1678-77

PacrBop

bl H PEAKTHBDI

Tabauya 3

'HaumeHoBauHe

Knaccugpuxkaumn

HT/

1. Boaa OUCTUINUPOBAHHAA

r [OCT 6709-72

2. Conanas KMCIOTA X.4 OCT 3118-77
KOHUEHTpHpOoBaHHeH (ru1oTHOCTSH 1,19)
3. AMMHaK BO/IHbIN 4.8 ['OCT 3760-79
KOHLEHTPHPOBAHHbIH

Y. I'OCT 3766-64

4. IlepcynbaT aMMOHHA

5. Tpunou b 0,05 H pacTsop
(roTOBMTCA U3 (PKCaHaNa)

TY 6-09-2540-72

0. Uuaukarop ITAH (0,1%-ubift
CIIHpTOBOM pacTBop)

I'OCT 14091-68

TeEXHHUYEeCKUN

7. CripT 3THNOBLINR pEeKTHPHKOBAHHBIH |

['"OCT 18300-87

8. AuerarHeiit 6ydepHbiii pacTsop pH=
4,8 (pactBopmoTt 136 I yKCYCHO-
KUCIOro HaTpusa B Boae, nodasnsior 60

cM’ NenAHOMN YKCYCHOH KHCJIOTh] H
10BozAT o6beM 0 1 am’
AUCTWLIHPOBAHHON BOAOM)

3. METO/J ONNPEAE/IEHHUA

Meron ocHoBaH Ha 00pa3oBaHMM YCTOHYMBOTO KOMILIEKCA MEIH C TPWIOHOM b B
cnabokucnot cpeme. Ilpu THTpOBaHMM TPWIOHOM b coenuHenwit Mead, B
mpucyrcTBuM Muaukaropa [TAH po3oBo-¢HoneroBas okpacka KOMIUIEKCA "Melb-
[IAH" B TOYKe  JKBHBAJICHTHOCTH  M3MEHAETCA  HA  JXKEJITO-3€JICHYIO,
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COOTBETCTBYIOINYIO KOMIUIEKCY "MeAb-TPHIOH".

[Ipy xoMHaTHOM  Temmeparype peakuys  NPOTEKAET 3aMEMIEHHO U
HEKOJHYECTBERHO, NMOITOMY THTPYEMEIH pacTBOP HArpeBaloT J0 TeMIreparypsi S0-
60°C.

OTHM METOAOM ONpEeaefaeTcs CyMMa MEOM U LIMHKA, €CNH  I1ocHeRHuiH
npucyTcrayer B pactaope. OObI4HO MPHCYTCTBHE UHHKA BEChbMA HE3HAYMTE/NBHO, M
pe3yabTaT aHajin3a BbIAAETCA B nepecuere Ha CuO .

[Tpu comepxauuu Menu B pactBope Menee 2,0 r/aM’ KOHLEHTPALMA LMHKA
HE3HAYMTEIbHA, U €ro INPUCYTCTBHEM MOXHO npeHebpeus. OaHAKO B HEKOTOPBIX
C/Iy4asX BO3MOXXHO NPUCYTCTBUE 3JHAYUTENBHOrO Koau4vecTBa wMHka, 00 >TOM
CBUIETENLCTBYET BHICOKOE cozepkanue Meau B pactsope (8-10 r/am’) npu cnabom
OKpaUIMBaAHUM PACTBOPA B CHHUH UBET MMOCHAE OCAKIEHHA TMAPOOKCHAA xene3a. b
3TOM CAYy4de CICAYET ONPEACNUTh COUCPKAHWE LIMHKA OTAC/IbHO H BBIYECTb €r0 M3
pe3ynbTara aHanu3a. Pa3HocTh OYAET COOTBETCTBOBATH COACPXAHUIO MEAH B
pacTBope.

Meroa TMO3BOMAET ONPENENUTh CONEPXAHHUE MEAH B KMCRBIX U LIEJIOYHAIX
MPOMBIBOYHBIX PACTBOPAX B AMaNAa3oHe KonuexTpauuii ot 0,1 no 10 r/am’ CuO.

OnpeaeneHuio MeH MELIIAET NMPUCYTCTAHE HHTUOUTOPOB, HOHOB Xene3a 1 1IMHKA.

4, BbINMOJIHEHHUE AHAJ/IH3A

4.1. lloaroroBka npoGmni.

Ecnv aHanu3gpyeMas npo0a MyTHAA M B HEH COAEPMHUTCH BIBELICHRbLIEC BEUIECTBA,
TO 1Tpo0y HeoOX0AUMO OTHHIBTPOBATh.

4.2. [Ipeasapurennvnan o6padorka npolol

B koHMuECKYIO KOa0y BMECTHMOCTEIO 250 cM’ ot6upator nunerkoft 2-10 cm’
npo6bl, 706aBaAIOT 1-2 ¢CM> KOHLIEHTPHPOBARHHON CONAHOM KHCIOTHI (B 3aBHCHMOCTH
or o6wema npobm), 0,1 -0,2 r nepcynsdara ammonus u 50 oM’ ropsueit
pucthanuposaHHo# soasl (70-80°C). [Ipoby ynapusaier 15-20 Muu qo obnema 5-10
cM’, He Jonyckas yrapuBaHMA €€ OCyXa. 3aTeM OCTOpPOKHO A06aBiAlOT ropadelt
AUCTUANUPOBAHKON BOALL. (O MONHOM PA3PYHICHUM OpPraHUUECCKUX BemecTs B nmpobe
CBHACTENLCTRYET YHCTO-XKEJITBIA LIBET pacTBOpa.

[lpy HanMyuy B HNPOMBIBOYHOM pACTROPE OPraHMMECKHMX COCAMHEHHI uX
paspymiailor nyrem aofasneHus B npoly muuempupoaaﬂuoﬁ a30THOH KUCJOTH!
BMECTO nepcynbtpa'ra aMMOHHA U coNsHOM kucaoTel. Ha 1 -5 oM’ mpoOsl obabsIOT
3-15 cM’ a30THOM KUCOTHI.

BavaHue HHrUOMTOpA YCTPAHAKOT NpeABaApUTENbHLBIM  Pa3pyUICHUEM  €ro
nepcynsparoM aMMOHHUA B KUCION cpelie, Xee30 OTAeMAI0T OCaAKASHHEM aMMHAKOM.
HeobxomuMo ABYXKPATHOE OCaxaeHHe xene3a, LIMHK THTPYIOT BMECTE ¢ MEAbIO.

4.3. BhinosineHue onpecienun,

[IpensapurensHo o6paboranHyio npoby AOBOAAT A0 KHIIEHMA M MEONIEHHO IPH
MHTCHCHBHOM  TEPEMCIUHBAHHH  HEHTPAIM3YIOT aMMMaKOM [0  [OfABJACHUSA
OTYETAHBOTQ 3anaxa amMMaka B rnpofe, NP 3TOM BHINARAET THAPOOKUCH XKene3a.
[IpoOy KHIATAT 0kOM0 1 MMM JUIL KOAryasuuyd TI'MAPOOKHUCH Kkeneza u ObICTPo
GUALTPYIOT Yepe3 CMOYEHHBIA ropsyeH AMCTHILIMPOBAHHON BOION (bwmrp (6enas
WM KpacHas MCHTa) B KOHWYECKYI0 xonGy BMmecTuMocThio 250 oM. Ocanok
[TPOMBIBAIOT ropsa4eit BOAOH.

J1/11 MOBTOPHOIO OCKACHHA XKEIE€3a BOPOHKY ¢ (PUABTPOM M OCAAKOM MepeHOCAT
ua xonGy, rae nposommIoch ocaxaenue, Ocanok pactsopsioT B 10-15 oM’ ropsueit
CONAHOM KHCNOTH, pa3daBneHHON aucTwuMposaHHOM Bogo# (1:1). Pwistp
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MPOMBIBAIOT [Ba pa3a Borod. B 3TOM COMAHO-KUC/IOTHOM DacTBOpEe IOBTOPHO
OCAXKIAIOT XKENe30 aMMHAKOM; ocanok GuwibTpYoT, HCIONb3yAs QWIbTp, 4epes
KOTOPbI MPOBOAMWIOCh (HUILTPOBAHME B NEPBRIM pa3. 3areM QUABTD ABAKIM!
NPOMBIBAIOT JACTWILINPOBAHHON BOJoH. OHAbLTPAT U NPOMBIBHEIE Bﬂ,ubl 0bbenUHMOT
¢ nepshiM QUIbTPATOM B KOHHYECKON KOGe BMECTUMOCTBIO 250 cM”.

3HaueHue pH B QUIbTPATE AOBOAAT connnoﬁ KMCI0TOR A0 4-5 (110 yHUBEepcanbHO
HHINKaTOpHOH Gymare), no6asnsmor 10 cm’ auerarHo-6ygepHoro pactsopa (pH =
4,8), 3-4 xkarnH puankaropa [IAH 1 MelneHHo TUTPYIOT IIPH TEMIIEpaType pactBopa
40-50°C 0,05 H pactsopoM TpunoHa b 1o nepexoaa oKpacku or KpacHO-QHONeTOBOM

O XKeJTO-3ENICHOH.

4.4. Pacyer COaepKanHa MEAH.
Coziepaune Mean B BUE okcuaa (1/aM’) onmpesensior ro popmyne

a-N-39,77
Cc‘uo, = % , (1)
rne a — o0beM pacTBopa TpuioHa b, nowealero Ha TUTPOBAHNE (THTPAHTA), cm’:
N  — HOpMaNbLHOCTH PAcTBOPA TPHJIOHA b;
39,77 — rpamM-3kBHBaANCHT Cu() B NaHHON peaku UM C TPUIOHOM b;
V' — ofpeM aHaTH3HpYEeMO# 1polsl, M.

5. HOPMbI NOTPEWLIHOCTH. ®OPMbI NPEACTABJIEHHSA PE3Y/IbTATOB
ONMPEAE/NEHHA COAEPHKAHHUA MEAH

5.1. B HOpMATHBHO-TEXHWYECKOH MNOKYMCHTAUMH HE YCTAHOBJICHAI HOPMbI
NOrPELIHOCTH OTIPERETIEHHUA COACPIKAHNA MENY B MPOMBIBOUHBIX PACTBOPAX.
Peaynbrarsl cornacHo M 1317-86 npeacraBnfior B cneayouieit gpopme:

C,C,,P.
5.2. Pe3ynprar ONpeHEeICHUA COACPKAHUA MEAHN C NOBEPHUTENBHON BEPOATHOCTHIO
P = (.9 HaxonAT no tabén. 4.

. o Tabruya 4
Huana3ox Pe3yanpTar onpencicHuA
Oﬂpeﬂem‘e“";‘ Hwxuan rpaHuua | Bepxuas rpannua (HauGonsiee
KOHUCHTPALHR, 1 (naumensiuee Hauenue), IHAYEHHUE), I/aM!
I/aM />
0,1 -0,5 Ceus, = 0,07+1,058C., | Ceup =0,044 +0,983 C,,
0,5 -10 ” " "
Coro, =-0,034 +0,986C,.,, Ceu, =0,0353+ Cpy
|
IIpumeyanue. C., ~ — 3HAYCHNE KOHLEHTPALMM MEH, ONPEIESIEHHOE JaHHbIM
METOOM.

5.3. IlpumMep onpeneneHus coaepxaHms Meau.
NpoOBECTH aHaNM3 (CM. 1. 4);
PacCUHTATh COACPKAHUE MEJCIH (Cu0Q ) no $popmyae (1):
IMpu V=>5c™’, a = 12,6 cm’; N = 0,05

Cevo, =5 Olle/om’;

OTPENE]HTs HIDKHIOI ¥ BEPXHIO IPaHMUb! COAEPKAHHA MEIM 10 Tabn. 4 s

auana3ola 0,5-10 r/xw
C,=-0,034+0,986-5,011 =4,907;
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C, = 0,03453 + 5,011 = 5,046

TakuM oOpaioM, pe3ynpTaT onpeneieHHs COHEPXKAHMA MEAM HaxXOAUTCA B
rpamuuax ot 4,907 1o 5,046 /oM’
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ONPEJE/IEHUE COAEPYKAHHMA LIMHKA P/ 34.37.305.4-97
KOMIJIEKCOHOMETPUYECKHM METOAOM
B TPOMBIULJIEHHBIX PACTBOPAX

MeroaMKa periaMeHTHpPYET TIOPAAOK  OrpeacNeHus COACPKAHMA  IMHKA
KOMIINTEKCOHOMETPHYECKHM METOAOM [pH XUMHUYECKHX OYHCTKAX

TernJ03HEPTETHYECKOTO 000PYA0BAHNA.
MeToauka ofecneunBaeT IrojyueHne J0CTOBEPHBLIX XapaKTePUCTHK IOrpeItHOCTH

OIIpeReNIeHUs] CONEPXAHMUS LMHKA APH OPUHATON J0BEPUTEILHOH BEPOATHOCTH M

Crrocobbl UX BbipaKCHHA.
Pe3ynbTaTht ONpeac/ieHUsT COHEPMAaHMA LIMHKA HWCNOJB3YIOT /1S KOHTPOAA 3a

KOJIUYECTBOM OTMBIThIX COEAHUHEHUN IMHKA PN XUMHUUYECKHX OMUCTKAX.

1. CBEAEHHA Ob OB'HLEKTE KOHTPOJIA

OOBEKTOM KOHTPOJIS ABJIAIOTCA MNPOMBIBOYHBIE pPAaCTBOPbl HHIHOMPOBAHHBIX
KHCIOT (ConsaHoM, cyashaMUHOBON), wenoueH, a TaKKe PAcTBOPh! KOMIIEKCOHOB U
KOMITO3MLIMH HA UX OCHOBE C TUMOHHOMN MK CepHON KHCIIOTaMMU.

2. CPEJICTBA U3MEPEHHH, NOCYAA, BCMOMOTATE/ILHBIEYCTPONCTBA,
PACTBOPBI U PEAKTHUBbI

[1pn onpeaeneHHH coaepKauns LIMHKa ClieAyeT NPUMEHATh CPEACTBA U3MEPECHUIN,
nocyay, BCIIOMOrarenbHbIe YCTPOHCTBA, PACTBOPhl U PEAKTHUBLI, NMEPEYEHb KOTOPbIX

npuseneH B raba. 1-3.

Tabnuya 1
] Cpeacrsa Himepenuil B

Haumenosanne | Tun Jinana3ox MeTtponoruyeckue [[pumMedanue
I | H3MEpPEHUNA XapaKTepPHCTHUKH i
1. Bechr BJIP-200! 0-200r Llena aenenus 0,00001 r |TOCT 24104-
naboparopHbie 88
AHATMTHYECKME |
2. pH-MeTp pH-121'| -1++14 | OcHosHas aGcomoTHAs —

norpewHocts +0,04
3. Tepmomerp TJI-2 0-100°C OcHosHas abcomoTHan —
nabopaTropHbLIA [ NOrpemHocTs +1°C
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Tabauya 2

ITocyas m BcnoMoraTe/ibHbie yCTpoitcTna

HaumeHnoBanme Tun [ HTJ }
1. Konbb! MepHRIE 2-1000-2 | TOCT 1770-84 ]
2. Kon6bl KOHMMECKHE BMECTHMOCTBIO 250 cM’ — ["OCT 25336-82
3. BropeTky mjd THTPOBAHUA BMECTUMOCTHIO 5* — I'OCT 20292-84 |
n25 e’ |

4. BopoHka xoHycooOpa3Has — ['OCT 23932-79 |
5. .u};uﬁmp Mpmwmmﬂ BMECTHMOCTLIO — 'OCT 1770-84 |
10 ¢c™ |

6. [Tunerka 2.2-10 | TOCT 20292-84 |
7. Kaneabuuua 1na OqHOKpaTHON TO3HPOBKH — [OCT 25336-82 |
8. OunbTp OyMaxHbIl (kpacHas wiH O6enas — —

NexTa) i

il

Tabauya 3
_ PacTBOpbl H PEAKTHBbLI
‘HanMeHOBaHHe Knaccugnx HT]
aUMA

4

1. Boaa aucTuannposaHHan

|

kel

['OCT 6709-72

2. Tounon b, 0,1 H u 005 H pacrsoput{ u.pa. TY 6-09-2540-72
(roroBATCH U3 (PUKCaHana)

3. ConsHas KHCI0TA KOHLEHTPHPOBAHHA X. U, TY 6-09-2540-72
(nnotHOCTB 1,19)

4. YkcycHan kucnora 20%-HON KOHUEHTpALIHH | X i F'OCT 61-75

5. AMMHaK BOOHBIH, 25%-HbIil KOHUEHTpaLUH X.4 ['OCT 3760-79
6. Tuocynodar HATPHUS KPHUCTANTIHUECKUH Y, —

7. [lepcyabdar aMMOHHA KPHCTANTHYECKH Y. i —

8. HMHAMKATOp KCHICHONOBBI OpaHKeBbIl,
0,1%-1o6i#t BOAHBIN pacTBop (pacTeopsior 0,1 1
uHaukaropa B 100 cM’ QUCTHANTHPOBAHHON
BOJIbl)

i ek

9. AuerarHo-Oydepumiit pactsop pH = 4.8
(pacTropmoT 136 r yKCYCHO-KMCIOTO HATPHA B
BOAE, A06apagI0T 60 cM’ KOHLEHTPHPOBAHHO!M
YKCYCHOM KHMCNOTBI ¥ aoBogatr obmem 10 |

M)

L

10. CrMpT 3THI0BBIA  peKTUHHKALMOHHBIA
TEXHHYECKHN

I'OCT 18300-87

i

3. METOA U3MEPEHUHA

Meroa ocHoBaH Ha 00pa30BaHNH YCTONYMBOrO KOMILIEKCA MHKA C TPWIOHOM b B

cnabokucnon cpene.

[lpn THTpPOBAHHMM cCoemuHEHHH UHWHKA TpWIOHOM b B

ITPHCYTCTBHH MHAMKaTOpa KCHWIEHOJOBOTO OPaH)XEBOr0, KPACHO-KOPHYHEBAA OKpACKa
KOMIJIEKCa "IIMHHK-HHAMKATOpP" B TOYKE 3KBHBANEHTHOCTH HM3MCHACTCA HA XEITO-

OpPaHXEBYIO, COOTBETCTBYIOLLYIO KOMILIEKCY "LUMHK-TPHIIOH",
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OnpeaeneHHIo COACPXaHHA IMHKA MEIAeT MPHCYTCTBHE MOHOB Kene3a,
AMOMHHHSA U ME[H.

Keneso ¥ amMOMHHMHA OcaXnaldT aMMHaxOM B BHae I'MAPOKCHIOB, & Medb
CBA3RIBAIOT NEPEA TUTPOBAHMEM 1ITHHKA B THOCYb(AaTHLIN KOMILIEKC.

Mertoa 103BOJAKET OINPEAENUTH CONEPKAHME LHUHKA B KHCIbIX H 1LEeNOYHBIX
IPOMBIBOYHbIX PACTBOPAX B QMANA30HE KOHLIEHTpauy ot 0,1 110 1,0 r/mv’.

4. BbIITO/IHEHHE AHAJ/IN3A

4.1. Iloarotroska npofni,
Ecnu anaausupyemad npoda He npospauHa, 4 B He#l CONEPIKATCA B3BEILUCHHBIC
pellecTsa, To npoby HeoOXonHUMO OT(HHILTPORATD.

4.2. llpeapapurenvuas o6paborka npolbl.
B KOHUYECKYI0 KonGy BMeCTHMOCTbIo 250 oM’ o'rﬁupam nunetkod 10-25 cm’

POMBIBOYHOrO pacTsopa, ao6apnsor 5-10 cM’ KOHUEHTPHPOBAHHOM CONAHOM
KHCJIOTBI (B 3aBHcHMOCTH OT 00BbeMa npobnt), 0,1 -0,2 r nepcynbdara aMMonus n 50

cM> ropsuelt AMCTHAIMPOBAHHON BOABI TeMnepatypoi 70-80°C. Hgoﬁy HarpeBatOT
10 KMIAYeHHa M ynapuBawotT 15-20 MMH po ob6nema 5-10 cm’, He ponyckas
yrapypaHius €€ aocyxa. O IMOAHOM pa3pylIeHHWH OpraHHYeCKHX BEIECTR M
MHTHOUTOPOB B Npode CBUAETENbCTRYET NPO3PAYHOCTL PaCTBOPA,

4.3. BoinosiHenne onpeaeieHns.,

K npenvapurensio obpaborannoit mpofe noGasnaior ropaueit AUCTUNNUPOBAHHON
soabr a0 obpema 50 cM’ M aoBoasT m0 kunAyenus, CHAB MPo6y ¢ OrHA, MeAICHHO
poGapyator  aMMHak  (IpM  HMHTCHCHBHOM  NEpeMEIUMBaHMN) [0 MNOABJICHUA
OTHETJMBOIO 3anaxa aMMHuaKa B npole 1 BrinageHHA rHAPOOKUCH XKeEesa,

[TpoOy KArMATAT OKONO 1 MHH ANA KOAryNaUMH IMAPOOKHCH Xejeia H ObICTpO
GUILTPYIOT 4Yepe3 CMOUYEHHBIA ropsueli aucTWINIHpoBaHHOM BoaOH (anpr (Genan
WIM KpacHas JIeHT&) B KOHHMYeckyl0 konby BMmecTHMocThlo 250 cM’. Ocanok
NMPOMBIBAIOT TropAYed AUCTHANHPOBAHHON BOAON. I[1A MCKAOMEHMS BOIMOXKHOCTH
JAHDKEHHUS Pe3yNsTaToB OfpefeieHHs COAEPKAHUA LHHKa HeoOXOAHUMO NMOBTOPHOE
OCAKACHNE XKEJie3a,

Jliist MOBTOPHOrO OCHKACHMA JKENe3a BOPOHKY € PUALTPOM U OCANKOM nepeuocﬂ'r
na konby, B KoTopoH npoBoaunoch ocaxzeHue. Ocamnok pacrpopsaior 10-15 M
ropsyet  COMAHOW  KHCNOTHI, pa3bapicHHON AUCTHINMPOBAHHON BojoM B
cooTHolleHnM 1:1. PHABTP NMPOMBIBAIOT BA pa3a BoJAOH. B 1nojy4YeHHOM CONSHO-
KMCJIOTHOM pAacTBOPE INOBTOPHO OCAXAAIOT XKEJIE30 aMMHAKOM, 0CaoK QWIbTPYIOT
4epes TOT e OymMaxHsiif PUILTD U B Ty K€ KOHMUYECKYIO kK0N0y BMECTHMOCTHIO 250
CM~, KOTOpbI€ OBLIM HCIIONL30BRAHBI IIPU NEPBOM OCAXKAECHHM HKENe3a, M HABAX/bI
MPOMBIBAIOT FOPAYEH JUCTHIIUPOBAHHON BOAOKH.

PuieTpart, MOAYYEHHBIA IOCAE ABYKPATHOIO OCAKIACHUS XKEJe3a, ynapusaloT 10
obvema 100 cM’, oxnaKaalOT O tTeMneparypbl 40°C u noaxmcanior 20%-HeIM

pACTBOPOM YKCYCHOM KHUCNIOTHI 00 3Ha4eHud pH =4+5. B nmogxucneHnyio npoby

n06asnAioT |1 I KpUCTALUTHMECKOTO THOCYAbaTa HATPHUA W OCTABJIAIOT HA 5 MUH 1A
CBA3bIBAHHS MEAM B THOCY/Ib(ATHLIA KOMIUIEKC (pu Hanpyud B npobe Goabuioro
KOJMYECTBAa MeAX QWILTPAT MYTHEET, YTO HE MELIaeT AabHEHIIEMY THTPOBAHMIO) ,
nocie uero noGasnmor 5 oM’ alieraTHo-Oydepuoro pacrsopa, 6-7 kanenb
HHAMKATOPA KCHJICHOMIOBOTO OPAHIXKEBOIO H THTPYIOT TPHJIOHOM b 10 nepexona B
TOYKE JKBUBAJIEHTHOCTH OT KpacHO-KOpHYHEBOH oxpackn a0 xeiarod. Ilpu
HeOGONBIIHX KOHLICHTPALMAX LIHHKA OKpacka pacTBopa H3MEHAETCH O1 oparkeBol o

WETTOH.
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Coznepxanue upunxa (r/am’) BeraucmoT no gpopmye
~a-N-32,69

CZ:I 7 T (l)
rae @ — o6beM pacTBopa TpWIOHa B, roleAIero Ha THTPOBAHKE, CM
N — HOpM&JILHOCTb PacTBOPa TPUIOHA b,
32,69 — rpaMM-3KBMBWIEHT Zn B JI@HHOM Peaxunu C TPHJIOHOM b;
V' — o0bem ananmsupyemoii npo6sl, om”.

5. HOPMbI NNOTPEMIHOCTH. ®OPMbI NPEACTABJIEHWA PE3YJIBTATORB
ONPEAEJEHHA COAEPXKAHHA LIUHKA

J.1. B HOPMaTUBHO-TEXHU4YECKON [OOKYMEHTALMH HE YCTAHOBJIEHBI HOPMBI
[IOTPELIHOCTH OMNPEAEIIEHH COACPKAHKA UMHKA B MPOMBIBOYHBIX pAcTBOpAaX.
Pesynbrarsl cornacHo MU 1317-86 npeacrasnsior B cneayrowei popme:
c,C,,P.

5.2. Peaynbrar onpenenenus coAepKaHut UMHKA C JOBEPUTEIHHON BEPOATHOCTDIO
P = 0,9 vaxoaurca no tabn. 4

labnuya 4
HAuanasoH PesyabTar onpeaeneHHs
OTTpEe e NACMBIX Huxnss rpanvua Bepxras rpanuna
KOHH&HTP?“““: (HaNMEHbLLIEE 3HAYEHHE), (HanOonblICE 3HAYEHHE),
r/am r/ HM3 r/ ,IIM3
0, 1 "'1,0 C; = -0,0045-'- 0,9789 CHE.M Cﬂ = '010087 +1!0532 Cum
lIpumeuanue. C , — 3HA¥EHHE KOHLIEHTpALMH LIMHKA, ONpPEaEIEHHOEC JaHHBIM
METOOM.

5.3. IlpuMep onpeneneHus coaep/KaHus LMHKA B MPOMBIBOYHBIX pacTBOpax:
npovecTy ananus (cm. . 4);
paccHHUTaTh Coaep@caHue uuHka o gopMmyne (1).

ITpna =177 oM V=25 cm; N=0,05

C,, =0,52/0m;
ONMPEAETHTD HWKHIOK H BEPXHION IpaHMLIbl COAEPKAHUA LHHKAE
no tabn. 4.

C, =-0,0045 + 0,9789-0,5 = 0,49 ;
C, =-0,0087 +1,0532-0,5 = 0,52

Takum o6pasom, pe3ynbTaTs ONpeAeNeHMs COAEPHKAHUA LIMHKA HaxOAATCA B
rpanuuax ot 0,49 no 0,52 r/am’.
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ONNIPEAEJEHHUE COAEP2KAHHUA CYMMbI P/34.37.305.5-97
KAJIBLINA U MAT'HHA B ITPUCYTCTBHUH 2KEJ/IE3A

M MEAY KOMILTEKCOHOMETPUYECKUM
METOAOM C MHAHUKATOPOM KHCJ/IOTHBIM

XPOM TEMHO-CHHVUM

Meroauka periaMEeHTHpYET MOPAAOK OIPENENCHUs COACPNAHNA CYyMMb! KalbLiys
H MarHus KOMIUIEKCOHOMETPHYECKHMM METOAOM ¢ MHAUKATOPOM KHCJOTHBIM XPOM
TEMHO-CHHHUM IIPH XHMHMECKUX OHNCTKAX TCINTOHEPTI'CTUMECKOT O oﬁopy,uonaum.

Meroauka obecrneurBaeT MONy4YeHe NOCTOBEPHBIX XAPAKTEPHUCTHK MOrPELHOCTH
OnpeAeNeHUA CONEPKAHUA CYMMBb] KaJIbLMA M MarHus NpH NMPMHATON LoBEPUTETLHOM

BEPOATHOCTH W CIIOCOOBI UX BBIPAXKEHUS.
PeaynpTarsl ONpeaeieHUs COACPKAHMA KalbUMis W MArHdsg B NPOMbIBOYHBIX
pacTBOpax  MCIOAB3YIOT AN KOHTPONAA 38  KAUECTBOM  OTMBIBKH

TEIUIOIHEPreTHYECKOro 060py10BaHHUA.

1. CBEAEHHA Ob OB BEKTE KOHTPO/IA

(OOBEKTOM KOHTPONA ABJAIOTCA NPOMLIBOYHBIE pPaCTBOPbl MHHEPAIBHEIX KHMCIIOT,
pPAcTBOPBI KOMITO3ULIMI HA OCHOBE KOMIUICKCOHOB, pacTBOPb! KapOOHOBBIX KUCJIOT M
CMECH HX C CONAHOM KMCIOTOHN, couep kaiuue OOHOBPEMEHHO 00JbIN0E KOJIUYEeCTBO
KanbUMA, MarHus, >Kene3a M HE3HAUUTENbHOE KOJUYECTBO MEOU. OTH PAcCTBOPSI
MPUMEHAIOTCA IS XHMHUYECKMX OYHCTOK KOTJIOB CPEAHEro M BBICOKOIO JAABJIEHMA U

NPH NPOMBIBKAX IMPOMBIILJIEHHbIX KOTE/bHBIX.

2. CPEICTBA U3MEPEHHH, TOCYAA, BCTIOMOTATE/IBHBIEYCTPOMCTBA,
PACTBOPDbI U PEAKTHBbDI

[Ipy onpeaeeHUH COACPXAHUSA CYMMb! Kajlbliid U MArHus CICAyeT [IPHMECHATh
CpEACTBA U3MEPEHMI, BCIOMOraTeNbHbIE YCTPONHCTBA, OCYAY, PACTBOPKI U PEaAKTHBAI,
epev4eHs KOTOPbIX IPUBEAEH B Tabn. 1-3.

Tabauya 1
Cpeacrsa usmMepenuii _ i
HauMeHoBaHne Tum Iuanazon Knacc TOMHOCTH
L HIMepeHu
Becw naboparopHbie BJIP-200 0-200 r I 2
AHATUTHYCCKUE
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Tabnuya 2

ITocyaa m BCHOMOTraTe/IbHbIE YCTPOHCTBA

HaumeHoBaHHE L T HTA ]
1. 1‘Kcmfm KOHMYECKHE BMECTUMOCTBIO 250 — ['OCT 25336-82
CM

- | !
2, BIOpETKH U THTPOBAHHA BMECTHMOCTBIO 5 — ['OCT 20292-84 |
n2Scm 1 )
3. Kosibnl MepHbIe | 2-1000-2 | TOCT 1770-84
(4. 1{wiMHap W3MEPHUTEAbHBIA BMECTHMOCTBIO — ['OCT 1770-84 ]
10 cM’
5. [Tumetka ) 2-2-10 | FOCT 20292-84

—

6. KaneapHnua 11 ORHOKPATHON ROIMPOBKH

F'OCT 25336-82

7. Boponka koHycoo6Gpa3Has

| [OCT 23932-79

l

1

8. ®unpTp 6ymaxupill (kpacHas wnm Oenas
JIEHTA)

ppglp—

PacrBopbl H peaKTHBLI

Tabruya 3

HaumMeHoBaHe

Knaccuduxk
auMA

HTJL

1. Boga aucTWUIHpOBaHHASA

["OCT 6709-72

*2. Consauas
(noTHOCTS 1,19)

KHCJIOTA KOHUEHTPHpOBaHHAs

X.H.

3. AMMHak BOOHBIHN 25%-Hbi#

X 4. { TOCT 3760-79

4. Ilepcynsdar aMMORNA KpHUCTAIIKIECKITT

Y

P ]

(rOTOBUTCA U3 PUKCaHana)

5 Tpwiow b 0,1 H »n 0,05 H pacrsop

Y4.71.4,

TV 5-09-2540-72 |

(pacTBOPAIOT 2 T BEUIECTBA B
JAUCTHWIMPOBAHHON BOJBI)

6. Cynsdun Hatpua 2%-Ho# KOHUEHTpalHH
100 o™’

Y. A.a.

|'7. X0pHUCTBI aMMOHMH

X.Y.

roCT 37173-72

Oxonvanue mabauyol 3

HauMeHoBaHNE

Knaccupuk
aus

HT]I

8. MHavkaTop KUCIOTHRIM XPOM TeMHO-CHHU
0,5%-uolt xoHueHTpatmu (pacrsopsuior 0.5 r
uHAKKaTopa B 20 cM’ aMMHa4HOro GydepHoro
pacTBopa H AoBoAs- o0mreM pacrsopa o 100
M’ ITHJIOBBIM CIIUPTOM)

4

['OCT 14091-68

9. Cmmpr 3THNOBBIM  pPEeKTHMKOBAHHLIMN
TeXHHUYEC KM

I'OCT 18300-87

10. A3zotamMm KucioTa (TUIOTHOCTD 1,33)

X\

— o 3

11. AmMMmuaynblii Oydepusidi pacrsop pH= 10
(pacTBOpOT 20 I X.4. XJIOPHCTOr0 aMMOHMS,
nobasnsmor 100 oM 25%-Horo pacrsopa
aMmMuaka H pasbammwsmor g0 1 M’
AMCTHJITHPOBAHHOMN BOAOH).

r—
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3. METOA ONPEAEJIEHHA

Meron ocHoBaH Ha 00pa’oBaHMM MPOYHBIX, PACTBOPHMBIX B BOJE KOMILIEKCOB
KanbliMgy M MarHugd C TPWIOHOM b npu onpeaeneHHoM 3HaueHuw pH cpeanr B
MPHCYTCTBHY MHAMKATOPA KUCIOTHOTO XpOM TEMHO-CHHErO.

OnpegeneHMI0 CYMMBb! KATBLMA ¥ MACHUS MELIAIOT JKeENe30, Meab U nuuk. Xenezo
YAQIAKOT B BUAE FMAPOOKCHAOB, & 3aTEM B NMOJYYEHHOM (puibTpare, CBA3aB MElb M
IMHK Cynb@uaOM HATPHA, OMpPeAeNfOT CYMMY KalbLMA M MArHHA THUTPOBaHUEM
TPHAOHOM b ¢ HHAHKATOPOM KHCIOTHBIM XPOM TEMHO-CHHKM.

Metoa ro3BoigeT ONpPEACNUTh COACPXKAHHUE CYMMbLI Kanbuusli M MAarHHs B
MPOMBIBOYHbIX PACTBOPAX B IHANA30HE KoHIEHTpaumit o1 0,2 10 15 r/am’.

4. BbINO/IHEHHE AHAJIN3A

4.1. llpeapaputennnan obpaborka npoboi.

B koHnueckyro koaby BMeCTHMOCTEK 250 CM orbupalor nunerkoit 1-5 cm’
orpunsTpoBaHHot 1npodbl, nodasnaT 1-5 cM’  KOHUEHTPHPOBAHHOM CONAHOI
KHCJIOTBI (B 3aBUCHMOCTH OT 00bema nmpobnn), 0,1-0,2 r nepcynbdara ammoHua ¥ 50
cM’ ropsuei QUCTHILIMPOBAHHOI BO/b! (Temnepa'rypoﬁ 70-80°C). Ilpo6y ynapupaior
15-20 mMun go obwema 10-15 cm’, ue NONYyCKadA YIapHUBAHHSL ee A0CyXa. 3aTeM
OCTOPOXHO [100aBNAIOT ropa4eH ﬂnwmnnponannoﬂ sopolt 10 obbema 20-30 cm’
PactBop noyoxeHn ObiTh mpo3paudeiM. Hanvuue B npobe ocagka CBHAECTENBLCTBYET O
HETIOJHOM pa3pyUICHHH OpraHHYecxux Bewects, B atom caydyae o6pabotky cneayer
[TOBTOPUTH, A00ABUB BHOBb COJIAHYK) KMCJIOTY U NepcyabdaT aMMOHHA,

O6paboTky pacTBOPOB KOMMO3HUMN HA OCHOBE KOMIUJIEKCOHOB U NPH HAIWYHUH; A
HUX OpraHvyecKHX COCAHHEHHH NPOBOUST fIyTeM nobasieHus B npoﬁy
KOHLEHTPHUPOBAHHON a30THOR kucnothl. Ha 1-5 cM’ mpobst moGasasor 3-15 oM
a30THON KUCI0THI. Y apyusaHne npobel NPOBOAAT KAK YKa3aHO BBILIE.

4.2. Boinonnenne onpeae/ieHus,

Oﬁpaﬁmauuym npo0y pasbasndgoT ropsyeil AUCTWIJIHPOBAHHOK BOAOH 10
o6bemMa 20-30 cm’, npu HEMPEPLIBHOM MepeMelBaiHu N00aRIfI0T No KarusM
KOHueHTpprJBaHHbIﬁ aMMHaK [0 BBIfIaficHHs JKeje3a B BUAE THAPOOKUCH. [Ipoby
KHTATAT OKono 1 MHH IUIA Koaryasuuy xeneia n ObiCTPO (MIBLTPYIOT 4epes
CMOYCHHBIH ropsueii JMCTHARUpoBaHHOA Bofoi dunpTp (Oenas Mnn KpacHas neHTa)
B KOHMYECKYIO KoMBy BMECTHMOCTbIO 250 cM’, ocafok Ha PMABTPE MPOMBIBAIOT ABA
pasa ropauei ,uuc'rmumponannoﬁ BoaoOH, coOOMpas ITPOMBIBHBIE BOABI B Ty € KOOy,
K dwibTpary ao6apnsior | cM’ pacTsopa cynsuaa Harpus 2%-HON KOHLIEHTPALMH,
nepeMelHBaloT, A06aBAMOT 5 cM® aMMHauHoro GydepHoro pacTeopa u 7-8 Kamens
HHJIMKATOpa KHMCJIOTHOI0 XpOM TEMHO-CHHEro M TUTPYIOT pacTBopoM TpuinoHa b 0,1
wii 0,05 H xoHueHTpalMH 10 H3IMEHEHUS OKPACKH OT KPacHOM 10 CHHE-CHPEHEBOM.

4.3. Pacuer cogepxaHuf CYMMBI K2JbLIUHBA H MATHHA.

Conepxanvie cyMMbl KallblIMA ¥ Margua B nepecyere Ha Ca, I/aM’ BRIYKHCISIOT NO
dopmyne

a-N-20

Cn, = , (]
Ca V ()

rae a — o6beM pacTBOpa Tpuiona b, mome/iero Ha TUTPOBAHHE, CM,
N — HOPMaJILHOCTB PACTBOPa TPHIOHA b

20— rpaMM-3KBUBANEHT KaNbIMA;

V —— 06'beM aHamu3Hpyemoit mpoGsi, oM’

22



5. HOPMbI NOTPEIIHOCTH. ¢0PMbI NPEACTABJIEHHA PE3Y/IbTATOB
ONPEAEHEHHA COAEPXKAHHUA CYMMbI KAJIBIIUA H MATHHA

5.1. B HOpMaTHBHO-TEXHUYECKON NOKYMEHTALWMH HE YCTAHOBJICHbI HOPMEI
NOrPECIIHOCTH OTIPEAENICHUS COAEPXAHUA CYMMBI KaNbUUA W MATHUSA B IMPOMBIBOYHBIX
pacTpopax,

Pesyantarsl cornmacHo MUY 1317-86 npeacrasasior B cneayoweht popme,

c,C,P.

5.2. Pe3yabTaT ONpeAeNeHHd COAEPKAHUA CYMMBI KaJbLMS M MAarHus
NOBEPHTENBHON BEpOATHOCTEIO P = (0,9 HaxouuTcs o Tabn. 4.

B Tabauya 4
Huana3on Pesyabrar onpeaeneHus
onpenenﬂemw}c . Hiwkuss rpaHnua BepxHsas rpaHnua
KOHLEHTPA-UHA,I/IM” | (yayvenniee 3naueHue), | (HauGonbluee IHANEHUE),
* r/am’ ‘r r/am’
0,2-15 C, =-0,003+0978 C,, C, =0,001+0,996 C_,
IIpumeyanue. C ,,— 3HAYEHUE KOHLIEHTPALMH CYMMBI KabLIMA ¥ MarHu,
OnpeAeNeHHOE JaHHBIM METONOM.

5.3. TlpyMep onpenencHun COREPXXaHUA CYyMMBI KaJIbLiMA 1 MArHU
NpOBECTH @HAJIKU3 (CM. N1, 4},
pacCumuTaTh COEPIKAHHE CYMMBI KABIHA M MArkus 1o dopmyie (1).
Mpua = 1,98 cM’; N=0,05, ¥ =10 cm*

C., =0,1982/0m;

OTIPENENATh HIDKHWIO W BEPXHIOI) TPAHUULI COJCPXKAHUA CYMMBI KaJlbLMA H
Marnug no tadn. 4

C, =-0,003 +0,978-0,198 = 0,186
C, =0:001 + 0,996-0,198 = 0,1982

Takum 0Opa3oM, pe3ynbTaTr ONpeaeaeHHs COAEepKaHHUA CYMMbI KQIbLMS H MArHus
HaxoAMTcs B rpaHuuax ot 0,186 10 0,1982 r/am’.
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ONPEAEJIEHHNA COAEPKAHHUA CYMMbI PA.34.37.305.6-97
KA/IbUUA U MATHHUA B INIPHCYTCTBHHA
KEJIE3A U MEJH

KOMIIVIEKCOHOMETPHYECKHUM METO/ZI0M C
HHANKATOPOM I1AH

Mertoauka peraaMEHTHPYET MOPAAOK ONpeAcICHUs COAECPKAHHA CyMMb! KalbLUA
M MarHia KOMIUICKCOHOMETPHHMECKMM MeToAOM ¢ uHaukaropom I[IAH B
MPOMBIBOYHBIX pacTBOpPaxX MNpPHW XHUMUYCCKHX OYHCTKAX TENJIOIHEPreTHYECKOro
obopynoBaHus.

Meroauka obecrneunBaer 1oJay4yeHHe QOCTOBEPHBIX XaPaKTEPUCTHK MOIPELIHOCTH
ONpeaeNICHNs coiepKaHUA CYMMBI KalbUMsA ¥ MarHHs MpH NMPHHATON 10BEPUTENIHLHOH
BEPOATHOCTH U CIOCOOBI HX BRIPAKEHYA.

PesynbTarel onpelencHus coaepKaHug KaJbUMA UM MarHus B IPOMBIBOYHBIX
pacTBOpax  MCMIOAB3YOT  OJf  KOHTPOAA 32  KAYECTBOM  OTMBIBKH

TEIUTO3HEPreTHECKOro 000opynosanus.

1. CBEAEHHUA OB OB bEKTE KOHTPOJIA

OOBEKTOM KOHTPOJIA ABAAIOTCA IMPOMBIBOYHbIE PACTBOPH MHHEPWILHBIX KHCJIOT H
pPacTBOPEI KOMIIO3HIIMH Ha OCHOBE KOMILUIEKCOHOB, COAEpXAUIUE OAHOBPEMEHHO
GOJIBILIOE KONHYECTBO KAJIbLMA, MarHus, KejJe3a MW MEIW, I[MPHMEHAEMBbIEC I
XHMMHYECKMX OYMCTOK KOTJOB CPEAHEr0 M BBICOKOrO JaBJICHUA U IIPU [TPOMBIBKAX
[IPOMBIILIIEHHBIX KOTEIbHbIX.

2. CPEACTBA H3MEPEHHH, NOCY A, BCIOMOTATE/NBLHBIE YCTPOHCTBA,
PEAKTHBbBI H PACTBOPBI

IIpy ompeneneHuH COAEPKaHUA KaJbUHA U MarHus cieayeT NMPUMEHATL CPENCTBa
H3MEPEHHUH, BCTIOMOTATCbHbIE YCTPONCTRA, ITOCYRY,
pPEaKTHBEI U pacTBOPHL, NEPEYEHDL KOTOPLIX NpuBeacH B Tabn. 1-3.

Tabruya 1
Cpeacrea n3mepenui
HavmeHoBaHHE Tun Jlnanasox Knacc ToUHOCTH
U3IMEPEHUIA
Becsl naboparopHbie BJIP-200 0-200 r 2

AHATATHYCCKHC
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Tabruya 2

IHocyaa u Becnomorareiblbie yerpoficrea

HaumeHnoBaHue | Tvm HTA
1. Konbs1 koHM4ECKHE BMECTHMOCTBHIO — | TOCT 25336-82
250 cm’ | “
2. bropeTka IS THTPOBAHHMSA — 'OCT 20292-74
BMECTHMOCTBIO 25 M’ |
3. Konbbi MepHble 2-1000-2; 2-100- | TOCT 1770-74 |
|

2 2-50-2 |
4. LIunuHAp U3MEPUTENbHBIH ’ — I'OCT 1770-74
BMECTHMOCTDIO 10 cm’
5. ITunerka 2-2-10 ["OCT 20292-74
6. Kanensruua ais 0gHOKPATHOM | — ["OCT 25336-82
JAO3HPOBKH |
7. Boponka xornycoobpainas — ["OCT 23932-78
8. ©unptp OymMaxkubiil (kpacHas WK — — |
Oenas nieyra)

Tabauya 3
PacTBophbl H PEAKTHBDI

HanmeHoBaHHe Knaccudumxaupys HTI

1. Bona nucrunnupoBaHHas

ey

I'OCT 6709-72

12. Tpunou b 0,1 H pactsop rorosurca n3 4.J1.a. TY 6-09-2540-72
¢ukcaHana
3. AMMHaK KOHUIGHTpMPOBaHHbIA y.J.a. ['OCT 3760-79
4. Conanas KUCJI0Ta KOHLUEHTPHPOBAHHAS X.4. TY 6-09-2540-72
(mnorHocts 1,19)
5. IlepcynsdaTr aMmMOHUS 4y 1.4, —
KpHCTATHYECKUH
6. YKCyCcHasA KHCIOTa X.Y. | 'OCT 61-75
7. Auerar HaTpus | X. 4. I'OCT 196-68
Oxonvarnue mabnuyvol 3

HanmeHoBaHMe Knaccudpukaum HT O

i1

8. PacrBop unauxaropa ITAH 0,1%-noit
KOHUEHTpaLmHM (pacTBopaior 0,1 r
uHAMKaTopa B 100 cM’ 3THIIOBOTO CITHPTA.
PacTBop ycToH4uB.)

9. CrmpT 3TUIORBIN pEKTHPUKOBAHHBII!
TEXHHYCCKHUH

'OCT 18300-87 ]

10. AneraTHeiit 6ydepHbiit pacTBop pH=
4,8-5,0 (pacTBopmioT 136 T YKCYCHOKHMCTOrO
HATPHA B BOJIE, PHIMBAIOT 60 M’ JieasHOI
YKCYCHOM KHCJIOTBI B A0BOOAT 00meM 10 1

M)
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3. METOJ ONPEAEJEHMA

Merton ocHoBaH Ha o0pa3zoBaHMM IPOYHLIX PACTBOPHMBIX B BOJE KOMILIEKCOB
KaJIbLIHA ¥ MArHus ¢ TpUIOHOM b npH onpeneneHHOM 3HaYeHHH pf cpeapl.

OnpeneneHio CYMMBI KQIbLMA A MarHis MeElIaroT Xeje30, amroMUHHN, Menrs N
MHK, Kene3o 1 amoMMHUR yaansior B BuAE rUAPOOKCHAOB. B noayuenHoMm
dunsTpaTe Meab, NIMHK ¥ CYMMY KanbilMd M MarHus ONpenesioT, OTTUTPOBSIBAS HX
[IPH pa3NHYBHX 3HAYCHHAX pH ¢ naaMKaropoM [TAH.

Mertoa rno3BonsieT ONpeaeNdTh COAEPAHWE CYMMBI KAbLUA W MArHuA B
MPOMBIBOYHBIX PACTBOpAX B AHANA30HE KoHueHTpauu# ot 0,2 1o 15 r/am’

4. BbIlIOJITHEHHE AHAJIH3A

4.1. IlIpeapapurennnan o6paborka npobui,
B koHMye¢ckyro konby BMecmMocnm 250 ¢’ orbupator nunerkoft 1-5 cm’

HceaenyeMoit npo6bl, 106asnmior 1-5 cM’ KOHIIEHTPUPOBAHHOA CONAHON KUCHOTHE (B
3aBUCUMOCTH OT 06Bema npobrt), 0,1 -0,2 r nepcynbdara ammMoRus u SO cm’ ropaueit
HHCTHJIJIHPDBHHHGﬁ BO/1bI (Temncparypoﬁ 70-80°C). I'lpoby xunarar 15-20 muH Ao
o6BbeMa 5-10 cM’, He JOnyCcKas ynapHBaHus €¢ J0CYyXa. 3a'reM OCTOPOXHO AobaBaAtOT
ropayeit nuc'mnnuponaﬂﬂoﬁ pofioH o ofvema 30-40 cM’. Pacrsop momken ObITH
Npo3payHblM, HaJHYKWE B3BECH CBHMAETENBCTBYET O HEMOMHOM paspylieHUM
OPraHMMECKHX BewecTs B npobe. B atoM cayuae oOpaboTky crneayer NOBTODHTS,
n00aBUB BHOBb COJIIHYXO KMCIIOTY M NEpCynbdar aMMOHHS.

O6paborky npoObl pacTsopa KOMMNO3HLUMHM Ha OCHOBE KOMIUIEKCOHOB HIIH
JTUMOHHON KHUCJIOTHI, & TAKXKE NPH HATHYKUHA B NPOMBIBOMHOM PACTBOPE OpPraHMYECKUX
COCAHHEHUH MIPOM3BOIAT NyTeM AobaBareHHA B npoOy lconuempupoaauuoﬁ a30THOH
KUCOTHI BMECTO nepcyﬂhdpma aMMOHHMSL ¢ conauott kucnotel. Ha 1-5¢cM” mpoGel
106aBIAIOT 3-15¢M° KOHIEHTPHPOBAHHOM a30THOI KHUCIOTHI.

4.2. BoinoNHeHHe ONpPeaeICHHR.
K npeasapurenbdo ob6paboranHoil npobe A0OGaBaAIOT ropsieil qUcTHIHPOBAHHOS

BOABl 10 o6bema 30-40 cM’ M OCTOPOXKHO TPH HENPEPHIBHOM MepeMEelBAHNM
n00aBNAI0T NO KaraaM KOHLIEHTPHPOBAHHBIA aMMHAK 10 TNOsABIEHHA OyppIX XJIOMNbEB
FHAPOOKCHAA JKENe3a H OTHYETIIMBOTO 3anaxa aMMuaka. [IpoGy kunaTar oxono 1 MUH
IUIA KOAryJIsiiMM THADOOKHUCH Xeje3a H ObIcTpo (UABTDYIOT 4yepe3 CMOYEHHBIM
ropadefi AUCTHIIHPOBAHHOR BoOAOMH clmnmp, (benmas wim kpacHas JieHTa) B
KOHMYeCKY1o Konby BmecTUMOCTRIO 2350 cM” (pwaeTpar 1). Ocagox Ha ¢unbTpe
ABKIAB! MPOMBIBAIOT ropsyell AHCTWUIMPpOBAHHOA BOIOH, a 3areM pacTBOPAIOT Ha
dwisTpe ropsauedt consHoM xmcnoroit (reMneparypoit 60-70°C), pazbaeneunoit »
coOTHOWEHHMH 1.1, M coOMpaIOT pacTBOP B TOT XK€ CTAKaH, rA€ NPOBOAHIIOCH MEPBOE
OCKIACHHE THAPOOKCHAA Keje3a, ABAKAL MNpoMbisad  ¢GunbTp ropsueit
OUCTHIUIMPOBAHHON BOAOM.

B COMAHO-KMCIOM pAacTBOpPE MOBTOPHO OCAKIAIOT MKENEe30 KOHLECHTPHPOBAHHBIM
aMMHaKOM, 0CAJ0K (QUABTPYIOT M HPOMEIBAIOT, coOOMpas (QuiIbTpaT W NPOMEIBHBIE
Boabl B GwisTpar 1. B nony4eHHOM nOCIE¢ MABYKPATHOrO OC@XACHHUA Kese3a
$WIbTpaTe OTTUTPOBLIBAIOT CyMMY MEIM #M LMHKA, VI 4Yer0 Nno YHMBEpPCaIbHOM
MHIHKaTOpHOM Oymare JoBOJST 3HAYEHHE papacTsopa a0 4-5, HarpesaoT pacTsop A0
Temrieparypu 60°C, pobasmsmor 10 M’ alieTaTHO-OyepHOro pacresopa, 3-4 karu
0,1 %-Horo pacrBopa unaukaropa I IAH u 6sicTpo THTPYIOT pactBopoM TpwioHa b 1o
nepexoaa KpacHOH OKpackH pacTBopa B XKenTylo.

OtrurposaHHylo npoby oxnakaawor, aobasasior 10 cM’ KOHIEHTPUPOBAHHOrO
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aMMuaka. [logBneHue B pacTpope KPacHOM WIH pO30BON OKpacky CBHIAETENLCTBYET O
HQIMYUM B HEM K&NbLIMA WIH MAarHua. PacTsop THTPYIOT TPWIOHOM b A0 nepexona
KpacHOM HWIH pO30BOH OKPECKH B XKENTYIO.

4.). PacueT coaepKanit CYMMbl KQbIHA H MATHHA.

ComepikaHue CyMMBI KaTbLA H MarHus B nepecyere Ha Ca (r/aM’} BIYMCIMOT 110

dopmyne

a N-20
C. = ]
C v (1)
rae a — obbeM pacTeopa TpuiaoHa b, nouleawiero Ha THTPOBAHME, MOCHE

noGapneHus aMMHaKa 1 nosbilieHus pH npoboi, om’;
N — HOPMAJILHOCTL PACTROPE TPWIOHA b,
20 — rpamMM-3KBUBANCHT KAJNBIUSA,
V' — o6beM aHanu3upyemoit pobel, cM’,

5. HOPMbI NNOTPEIHOCTH. ®OPMbI NPEACTABJ/IEHHA PE3YJIbTATOB
ONMPEAEJNEHHUA COAEPXKAHHSA CYMMbI KAJIBIIHA U MATHHUA

5.1. B HOpPMATHBHO-TEXHHYECKOH [OKYMECHTAUMH HE YCTAHOBJIECHBI HOPMb!
[IOrPELIHOCTH ONPEACTIEHUS COAEPKAHUA CYMMbl MArHUA U KANBUHUSA B MPOMBIBOYHBIX
pacTBopax.

Pesynbratsl cornacHo MU 1317-86 npeacrasasgioT B caeayioueit gpopme:

c.C,P

5.2, Pesynbrar onpeacncHUs COAEpXKaHMA CYMMBI MarHud M KaIbLMA ¢
HOBEPUTENLHON BEPOATHOCTBIO P = (0,9 Haxoaurcs no tadn. 4.

Tabauya 4
Jl1ana3ox Pe3ynbTar onpencieHus
ONPEACIAEMBIX Hykuss rpanuua Bepxuss rpanuna
KOH[I&HTpJalmﬁ, (HauMeHblLEE JHAUEHHE), (HauGonbluee 3HAUEHUE), |
r/am r/am’ r/aM”
02-15 | C,=-0,007+0983C,_ C = -0,008+1,008 C.__
ITpumevarnue. C,,, — 3HAYEHUE KOHUECHTPALUKYN CYMMBI KJIbLIMS U MarHms,
OnpeaeeHHOE AaHHBIM METOOM.

5.3. Ilpumep onpeaeneHun CoaepKaHNA CYMMbI KabLMsA U MarHyA:
IPOBECTH aHAIMN3 (CM. 1. 4);
PAcCUHTATh COAEPKAHNE CYMMAb] KNI H MarHua no popmyne (1).
[Ippa=174 eM N=01, V=2cM
C.,=7,402/0m;
ONpeACIUTh HIDKHIOKW M BEPXHION TIPAHMUBI COAEPKAHUS CYMMbI KaJbIUSl M
Maruus no tabn. 4

C, =-0,007 + 0,983-7,40 = 7,27;
C, = -0,008 + 1,008-7,70 = 7,45 .

TakuMm 00pazoM, pe3ynbTar ONPEACRCHUS COAEPKAHUA CYMMb! KANLIMA ¥ MATHUS
HaXOAMTCA B rpanmuax ot 7,27 no 7,45 r/mm’.
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PA3AE/JIbHOE ONNPEAEJNEHHME COAEPXKAHUA P) 34.37.305.7-97
KAJIbLIUA U MATHHA B IPUCYTCTBHUH
XKENE3A

N MEAH KOMIIVIEKCOHOMETPUYECKHM
METOAOM C HHAHUKATOPOM KHCJIOTHBIM
XPOM TEMHO-CHHUM

MeTrolHKa perjlaMeHTHpYeT MNOPAAOK pPa3fCNbHOr0 ONPEACIEHUA COACpKAHHUA
KanbUHss M MarHna H3 OAHOH npoObl KOMMAEKCOHOMETPHYECKHM METOAOM ¢
HHIMKATOPOM KHCJIOTHBIM XPOM TEMHO-CHMHMM B IPOMBIBOYHBLIX pPACTBOpax IIPH
XUMHYECKHX OYHCTKAX TEILUIOIHEPTETHYECKOr0 060pya0BaHHA.

Mertonuka ofecneunBaeT noay4yeHue JOCTOBEPHLIX XAPAKTEPUCTHK NMOrPEILIHOCTH
pPasfie/IbHOIO  ONpEHCHACHHUA COACpXKAaHUA KaldbMAd M MarHus [pH IPHHATOH
AOBEPHTCABHON BEPOATHOCTH U CMOCOOB! UX BHIPAXKEHUA.

Peaynbrarel pasf€fIbHOrO OMNpEAENCHMS COACPXKAHHMA KAIbLUMA WM MArHWs B
MPOMBIBOYHBIX PACTBOPAX HCIIOAB3YIOT /I KOHTpPOJA 38 Ka4yeCTBOM OTMbIBKHU
TEMJI0IHEPreTHUECKOro 000pyA0BaHHA .

1. CBEAEHHA Ob OB BEKTE KOHTPOJIA

OObEKTOM KOHTPOJIA ABAAIOTCA MPOMBIBOYHBIE COJIAHO-KMUCOTHBIE PACTBOPDI,
pacTROPB! KAPOOROBBIX KUCAOT H CMECU HX C COJIAHON KMCROTON NMpU MUHUMANbLHOM
COAECPKAHHM Kejie3da M MEOH, TMNpPUMEHAEMBIE IR XUMUYECKMX OQYUCTOK
Ter100OMEHHOro 060Py10BaHMA U NPOMBILIEHHBIX KOTENbHbIX.

2. CPEJACTBA U3MEPEHHMH, NOCY/IA, BCTIOMOTATE/NbHBIEYCTPOHCTBA,
PACTBOPbBI U PEAKTHUBbDI

[Ipy onpeneneHUH PasACNnbHOTO CojJepXKaHWA KalbLUHMA M  MarHus Ccneayer
[PUMEHNATh CPEACTBA HIMEPEHUH, BCNOMOTraTelbHbIE YCTPORCTBA, NOCYAY, PACTBOPEI
M PEAKTUBBI, NICPEYEHb KOTOPLIX NMPHUBEEH B Tabn. 1-3.

Tabruya |
CpeacTBa H3MepeHnnit __
HaumeHoBaunue Tun Huana3on Llena nenexnus
H3MEPEHHIA
Bechl 1a60paTopHBIE BJIP-200 0-200r |  0,0001r
aHANIMTHYECKHE 2-TO
KJ18CCa TOYHOCTH
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[focyaa m BcnoMorare/ibAble yCTpolcTBa

Tabauya 2

HanmeHoBaHue Tvm HT ]
1. Kon6b1 KOHMUECKHE BMECTHMOCTBIO 250 cM — ["OCT 25336-82
2. Bm?erm JU1A TUTPOBAHUA BMECTMMOCTBHIO 5 1  — TOCT 20292-84 |
25 ¢cMm

3. Konbbl MepHbIE 2-1000-2 | TOCT 1770-84 |
4, I_Igmuu,np H3MEPHUTENIbHbIA BMECTHMOCTHIO — | rOCT 1770-84
10 cM

5. IlumeTka 2-2-10 | TOCT 20292-84

6. KaniensHuna Ui ORHOKPaTHON JO3HPOBKH

[TOCT 25336782

7. BopoHka xorycoobpa3Has

|

['OCT 23932-79
o

8. ®wibTp Gymakunitt ({pacHas unu Oenas nexra)

=

gy -

Tabruya 3
PacTBopb! H peAKTHBBI
Hamenosaune Knaccubuk | HT/
dlnsi |
|. Boaa auctnnnupoBanHas — ['OCT 6709-72
2. CongHan kucnora 2 H xonueHTpaunu (165 | xu —
CM> KOHUEHTPHPOBAHHOMN CONAHON KHCIOTHI
PacTBOPAIOT B | M’ AHCTHTHPOBAHHON
BO/bI)
3. AMmuax BoaHbIN 25%-HoM KOHUEHTPALHH X. Y. [TOCT 3760-79
4. Tpunon b ¢ukcanan Y. I1.4. TY 6-09-2540-72
5. Xnopucrtbilt aMMOHHNA X.4. I'OCT 3773-72
6. UuankaTop KUCNOTHBIM XpOM TEMHO-CHHHMH — ["'OCT 14091-68
0,5 %-nolt KoHUeHTpauuy (pacTBoOpsoT 0,5 1
unMkaropa B 10 cM” ammuauHoro 6ydepHoro
pacTsopa M xoBoaaT o0beM pacTeopa A0 100
CM’ ITHIIOBBIM CTIUPTOM)
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Oxonvarue mabauyo: 3

HaumeHoaume Knaccudukaiy HT] |
U

7. CrpT 3THIOBBIN pEKTHPHKOBAHHBLIMN — ['OCT 18300-87

TEXHHYCCKHA ] | »

8. JasrmngurnoxapbamMuHaT HaTpus 4. J.a. ['OCT 8864-71

KpHACTAIHYSCKNAH |

9. Pactsop eaxoro Hatpa 2 H KOHLeHTpauwH — —

(80 r cyxoro eakoro HaTpa pacTBOpPSIOT B l
IMCTHUIMpOBaHHOMH BoAE B dapdoposolt
KpyxKe. [locne oxsmaxaeHns ero nepeinpaioT
B MEPHYIO KO0y H N0BOAAT 00BbEM
MHUCTHITHPOBAHHOMN BOAON 110 | J.'[Mj) |

10. AMMuayHbiit OydepHsiit pacTeop pH= 10 — | — |
(pacTBOpAIOT 20 I x. v. XJIOPUCTOr0 AMMOHHA,
noGapnsor 100 cM’ 25 %-Horo pacrsopa

aMMHaKa u nopoasart obbeM pactsopa no |
OM° AMCTHTMPOBAHHOR BOAOH) |

3. METO/] OTIPEAEJIEHHSA

Meroa OCHOBaH Ha 00pa30BAHMHM MPOYHBIX, PACTBOPMMBIX B BOAE KOMILIEKCOB
KanbUUss M MarHus ¢ TpWwioHOM b rnpu onpeaeneHHOM 3WaueHUH pH cpeasl »
[PUCYTCTBHH HHANKATOPA KUCIOTHOTO XPOM TEMHO-CHHETO.

OnpeaeneHmo CoAcpXKaHusl KaTbLMAAd ¥ MarHHA MELIAT KENE€30, MEAb U LIMHK,
KOTOpbIE CBA3BIBAIOT B KOMIUIEKC AaudTHiauTuokapbamMunaroM Harpua (IJK), a
3aTeM M3 OAHOM npoOb! IPH pa3sHOM 3HAYCHUM pH Cpeabl ONpeAeNdoT OTACILHO
COJCpKAHME KanbLIMAM MarHust TUTPOBAHHEM TPUIOHOM b ¢ HHAMKaTOpOM

KHCJIOTHRIM XpPOM TEMHO-CHHHM.
Meroa no3Boaser ONpeaeiuTh COAEPKaHUE KaJIbLMsA B IMMPOMBIBOYHBIX PacTBOpax

B JMana3oHe KoHueHTpauuii ot 0,2 10 10 r/am’ ¥ Maruus B AaNa3oHe KOHLEHTpaLM
oT 0.6 10 3 r/mm°.

4. BbITIOJIHEHHE AHAJIN3A

4.1. Boinoanenune onpeae/ieHuA.
B koHmueckyo koafy BMecTHMocThio 250 cM® orfuparor numerkoit 1-3 cm’

aHaIM3UpyeMoro pacteopa u godaBnsoT x Hemy 0,3-1 r JIZIK, KOTOpbIH BBOAAT MO

JACTAM H MEPEMECILIMBAIOT.

ITo wMepe BBemenma JJIK Beipagaer MeIKOOMCIIEPCHBIH O0Caj0K 4YepHO-
KOPHYHEBOI'O 1[BETA, M pPACTBOP TEMHEET, OCAAOK MOCTENEHHO YKPYIMHACTCHA, H
pacTBOp CTAHOBHTCA mnpo3payHbiM. Yepes | MuH pobasmmor  50-60 oM’
RACTALTHPOBaHHOIH Boabt. EcH ocanok 0OWIsHbIH H 3aTEMHSET PaCTBOP HACTOIBKO,
4yro 310 OyJeT Mewarh THTPOBAHUIO, TO PacTBOp QWILTPYIOT HIH OTOHpatoT Impoby
MeHbIIEro obnemMa u nosTopsoT o6paborky IJIK. B ordmnsTpoBaHHo#M 1mpobe
ONpee/sIOT 3HaueHue pH 1o unaukaropHoii 6ymare. Ecim pH MeHs1ne 8, nosozsr
ero 3Hayenue 10 8-9 pacrsopoM 2 H enkoro Harpa. 3areM BBOAAT 5 e’ 2 H pacTeopa
€aKoro Harpa, ITocne NOJHOIO OCHKACHMA THAPOOKHCH MarHMs (OKOMO 5 MHH)
BBOJAT 6-8 Kanems MHIHMKATOpA KHCAOTHOTO XpOM TEMHO-CHHEro ¥ THrpywt 0,1 H
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umm 0,05 H pacrsopom tpunona b fo mamMeHeHMsi KpacHOM okpacku B PMOIETOBO-
roay0yro, pUKCHpys KOJHMECTBO pacTBopa TPWIOHa b, NouIeMNero Ha THTPOBAHHE
HOHOB KaJIbLHA.

OrrurpoBanHyio npofy Helrpanusylor pacrBopoM 2 H consHOM KHCIOTB! [0
3Hauenns pH =8+9 . Ilocne nonnoro pacTeopeHus r’MAPOOKNCH MarHus 100aBamoOT

5 cM’ ammuauHO-GydepHoro pacTeopa. ITosBneHue B mpoGe KpacHO#H WM PO30BOIA
OKpPacKM CBHJETEABCTBYET O HAIMYMHMM MArHua, KOTOpbiid OTTUTpOBBIBAIOT 0,1 HIH
0,05 H pacrBopoM TpuioHa b 10 H3MEHEHHS OKPACKH B CHHEBATO-CHPEHEBYIO,
GHUKCHPYS KOMUYECTBO pACTBOPA TPHIOHA b.
4.2. Pacuer colepaHns KANbLIHA H MATHHA.
ConepxaHue KaTbLua U MarHus (I/aM°) BRIYHCISIOT 0 opMy-
a-N-20

CC - V :(1)
b-N-12,6
CM = % 3 (2)

Tae au b — pacxopn pacTeopa Tpuaona b (TUTpaHTa), nOMIEAIEro Ha THTPOBAHNE
HOHOB KAJIbLMA U MarHUA, CM",

N — HOpMaJIbHOCTb pacTBOpa TpHIOHA b,

V— ofeM npoObl, B3ATON 119 aHANM3A, CM° .

20 1 12,16 rpaMM-3KBMBAICHTHI KAIHIIMA ¥ MATHHA.

5. HOPMbI NOTPETHOCTH. ©OPMbI NNPEACTABAEHUSA PE3YJILTATOB
PA3JEJIbHOTO ONIPEJAEJIEHHUA COAEPXKAHHUA KAJIBIINA U MATHHA

5.3. B HOpPMaTHBHO-TEXHMYECKON [JOKYMEHTAllMH HE YCTAHOBJIEHBI HOPMbI
IIOrpEIIHOCTH  PasAC/IbHOIO ONMPENECNEHNS CONEP)KAHMSA KaNbLMs H MarHus B
[IPOMBLIBOYHBIX PACTBOpaXx.

Pesynbrarst cornacho MU 1317-86 npeacrasasior B ciaegyrouiei gpopMme:

C,C,P.

5.2. Peaynbratsl pa3genbHOro ONpPENE/ICHHMA COICPIKAHUA KaJIbLMA W MarHusa ¢
AOBEPUTENBLHON BEPOATHOCTHIO P = (0,9 Haxomart o tabn. 4.

Tabnuya 4
JvanaszoH Pe3ynbTar orpeneneHus
ONPCACTACMBIX HwxHsas rpanuua | BepxHsas rpaHMLa
Kouucmpja.mﬁ, (HayIMEHBLIEE 3HAYEHHE), (HanBospllee 3HAYEHNE),
r/am /oM’ r/am’

Kanbums 0,2-10 | C,, =-0,004+0,98C,, Ce,, =0,019+0,978C,
Mariaa 0.6 -3 1 ¢, =0,038+0942¢, | C,, =0028+0,995C,

.4

Mim

Ipumeuanue. CC% (Cipe. . ) — 3HAYEHME KOHUEHTPALMH KaIbLMA (MArHHA),

OIMPCAC/ICHHOC JaHHBIM MCTOAOM.

53 [ Ipumep pa3sACABHOrO ONPEACNCHNS COAEPKANMS KANbLMS ¥ MArHUA
IMPOBECTH aHANIH3 (CM. 1. 4);
pacCYHTATh COAEPXKAHME KaabLMa U MarHus no gopmynam {1), (2).

[lpu a.,= 3,96 cM’, a,, = 1,97 cM’, N=0,05, V=2 c™’
C. =0,1982/0m;

a

C., =0,6002/0m;
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ONPEACIUTh HHKHIOI M BEPXHIOI TPAHMIL! COACPKAHMA KAIbLMSA W MarHHs no
1861 4

Ceo = 0,004 +0,98-1,98 = 1,94;

Cea =0,019+0,978-1,98=1,96;
Chre, =0,0038 +0,942.0,6 = 0,603 ;
Ch, = 0,028 +0,995-0,6= 0,625

TakuM oOpa3oM, pe3ynbTaT ONPENCICHHA COACPKAHHA KalbLHMA HAXOMWTCA B

rpaHuuax ot 1,94 jo 1,96 r/nM3, maruma — ot 0,603 ao 0,625 r/om’.
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ONPEAENEHME COAEPXKAHUA P 34,37.305.8-97
KPEMHUEBOU KMCJ/IOTBI
rPABUMETPUYECKUM METOAOM

Meroarka pernaMeHTHpyeT TOpPAAOK ONPEUC/CHHS CONCPXAHUSA KpPEMHHEBON
KHCJIOTHI I'PaBUMETPUUECKHM METOAOM B NMPOMBIBOYHBIX PACTBOPAX [P XHUMHYECKHX
OYUCTKAX TEIUIO3HEPreTUYecKoro 060pya0BaHus.

Meroanka obecneynsaer nonyyeHue AOCTOBEPHBIX XAPAKTEPUCTHK MOIPELIHOCTH
onpeaceHns COAEPXAHHA KPEMHHMEBOW KUCIOTH MpH NPHHATON g0BEpUTENLHON
BEPOATHOCTH U ONPEaeNaeT cnocobsl UX BRIPAKECHNA.

Pe3ynpTarel ONPEACACHUA COOEPKAHUSI KPEMHHMEBON KHCIOTH B MPOMBIBOYHBIX
pacTBOpax HCIOAB3YIOT [AS ONpeacacHUA KOJMYECTBA BBIMBITHIX M3  KOTJa
COEAMHEHUA KPEMHUEBON KHUCITOTHI.

1. CBEAEHHNA OB OBBEKTE KOHTPOJIA

OOBEKTOM KOHTPOJIR ABJIAKOTCA [POMBIBOYHLIC DACTBOPHI HHrHOMpPOBAHHBIX
MHHEPAIbHBIX KHCJIOT H 1enoveH, CMECH COIAHOA KHCIOTH ¢ (ropuaaMy,

2. CPE/ICTBA U3MEPEHHH, MOCY/AA, BCIIOMOTATE/IbHBIEYCTPOHCTBA,
PACTBOPbBI H PEAKTHBbI

2.1. Ilpu onpeaeneHuu coaepaHus KPEMHHEBON KHUCIOThI CIEAYET NMPUMEHSTH
CpeacTBa UIMEPEHUM, 1OCY Ay, BCIIOMOTaTe/IbHbIE YCTPOUCTBA, pacTBOPbI U PEAKTHBHI,
rnepedyeHb KOTOPBIX NMpUBEieH B Tabn. 1-3.

Tabauya I
Cpeacrsa nimepenui
HaumenoBanue Tun HuanazoH Llena nenexus
H3MEPEHUNH |
Becb! naboparopHsie BJIP-200 0-200r 0,00005r |
AHANIUTHYECKHE |
Tabruya 2
Ilocyna v BcnomorareabHble yCTPOHCTBA
Haumenosanuue Tun | HTO
1. Kon6Gb1 MepHbIC 2-1000-2 'OCT 1770-84 |
2. LIWMHAp n3MepHTebHbIHA — ['OCT 1770-84
BMECTHMOCTBIO 10 1 50 cM’ | |
3. INumeTxa 2-2-10 | TOCT 20292-84 |
4. Yamxka dapdoponas AuaMeTpoM — o
12,0 cMm [
5. Turens papdopoBeiit AMAMETPOM e —
4 0 cMm
6. PuwibTp SyMakHbi# (CHHAA JIEHTA) B | —
7. MydensHas neus [ CHON1.6.2.5.1/11M1
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Tabauya 3
PacTBopbl H peSKTHBbI

HanmeHoBaHue Knaccudpuxa 1 HT/

| LHA
1. Bona AUCTWINIMPOBAHHASA * —_ r'OCT 6709-72
2. ConsiHas KMCJIOTa KOHLEHTPHPOBAHHAS * X. M. TY 6-09-2540-72
(mnorHocts 1,19) L 1
3. JIByOKHCH KpEMHMA Y. ['OCT 9428-60
4. A30THO-kHcToe cepebpo 5 Y%-Hol | — I"'OCT 3760-79
KOHLEHTpaLUMH (pacTBOPSIOT 5 I BELIECTRA B
100 cM’ AMCTHITMPOBAHHON BOBI)
5. Poaanuncrsiit ammonnh 10 %-Hoit — —
KOHUEHTpauuH (pacTeopsiior 10 r Bewecrsa B
100 c™’ AUCTUINUPOBAHHON BOAbI)

3. METOJ ONPEJE/JEHHA

MeToa ocHOBaH Ha BbIAACTICHHM KpeMHHEBOR KMCIOThI M3 MPOMBIBOYHOIO pacTBopa
IMyTeM BblnapuBaHuAa npoObl 10 cyxoro ocrarka M MHorokparHo# o6paborke ero
KOHLEHTPHPOBAHHOW COMAHON kucnorof U1 TNONHOro PAacTBOPEHHS  BCEX
NPUCYTCTBYIOIHX KOMIIOHEHTOB ¢ MNOCAEAYIONM (unbTpoBanMeM TIpoObl ANA

OTAENEHHA KpEMHHEBOH KHCITOTHI.
MeToa No3BOAAET ONPENENATh COAEPKAHUE KPEMHHEBOA KHC/IOThI B pacTBOpE B

nuarnazoHe koHueHTpaumii or 0,1 go 1,0 r/am’.

4. BbIIIOJIHEHHE AHAJTU3A

B dapdoposyro uamky auamerpom 10-12 cM oTMepaioT LHAMHApoM S50 M’
IIPOMBIBOYHOIO PacTBOpa, I0cCjie TUATEJILHOr0 NnepeMelIMBadia €ro ynapusaroT Ha
BOJAHOR wunm necoyHoR Oade nocyxa. K cyxomy ocrarky npuimsaior 20 oM’
KOHLUEHTPUPOBAHHON COJIAHOW KMCNOTBI H YNApHBAIOT KHCAOTY AOCYXa, TIIATEJbHO
pacTdpas KOMOYKH ocajka A0 TeX nop, MOKa BCK Macca HE CTaHET OQHOPOMHOH M
COBEpIEHHO cyxoll. Onepalmio no o6paboTke Cyxoro ocrarka COMSHON KMCAOTON ¢
MOCICAYIOIUMM YNApHMBAHHEM OOCyxa MNOBTOPAKT 2-3 pa3a, HO ¢ MEHbLIHM

KOJIMECTBOM Kucnothl (10 cM?).
[Tocne ynapuBaHMa M OXJIKACHHA YaWIKM CONEPKHMOE ¢e cMauMBaloT 10 oM’

COITHON KMCNIOTBI, MPUNHBAIOT 50 cM® KHILLedt AWCTHJUIHPOBAHHON BOJABI H BHOBb
HarpeBaroT Ha OaHe B TeueHHe 10 MuH, TWATEABHO NepeMELIMBAf O [10JTHOIO
PACTBOPEHHA BCEX PACTBOPHUMBIX KOMITOHEHTOB OCAJIKa.

[TonydyeHHBIH pacTBOp, AEKAHTHPYS, QUIBTPYIOT yepe3d GWIbTP (CHHAS JIernTa),
3anapeHHBIA KHUIMieH AUCTHWUIMPOBAHHONA BOAOH, M OTMBIBAIOT CHavaja ropsvidMm
pacTeopoM | %-Holt CONAHON KMCAOTHI 0 UCHEIHOBEHMA peakliMM Ha Fe'! (mpo6a ¢
PONAHMCTHIM AMMOHHEM), & 3arem KMnAWeH [AUCTHIIMPOBAHHOK BoMOH 1O
MCYE3HOBEHHA B QHIbTpATE HOHOB XJiopa (mpoba ¢ a30THO-KUCIBIM cepebpom).

OUIBTP ¢ 0CAAKOM MOACYLIMBAIOT H NMOMELIAIOT B MPEABAPHTEIbHO MPOKAICHHhI I

H AOBEACHHBIH 10 MOCTOSHHON MAcCh! (apdopOoBLId TUTEND.
Tureap ¢ ocagkoM OCTOPOXHO, He AONMYCKas €ro BOCIUIAMEHEHHMA, O030/4I0T Ha

TUIATKE, 8 3aTeM I[pOKATHBAIOT B My(eNnsHOH 1neud B tedeHwe 1,5-2 9 npw
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remneparype 950-1000°C mo nocrosHHolf mMaccel. 3areM THTEaAb ¢ OCAOKOM IIOCTE
OXJIAKAEHHA €r0 B JKCUKATOPE B3IBCLIHUBAIOT.

ConepxuMoe KpeMHHEBOH KHCJIOTHI B nepecdere Ha Si0, (r/;m3) BLIMHC/IAIOT 110
dopmyJie
C. = (a—b)-lOOO,
: V
rae a — Macca TS C OCAIKOM, T,

(1)

b — Macca nycToro TUrs, T,
V — 06beM aHATH3HPYeMoii pobst, cM’.

5. HOPMBI NOTPEILHOCTH. ®OPMbI IPEACTABJ/IEHUA PE3YJbTATOB
OMNPEAEJEHUA COAEPYKAHUA KPEMHHEBOH KHUCJOThDI

5.1. B HOpMarHBHO-TeXHHMYECKOH JOKYMEHTAUMHM HE YCTaHOBJAEHBI HODMBI
MOCPEIIHOCTH OMPEHE/ICHUA COLEPKAHMA KPEMHHEBOM KHUCAOTHI B NPOMBIBOYHBIX
pacTpopax.

Peaynbrarst cornacuo MU 1317-86 npeacrasnsior B cieayioei popme:

C,C,,P.

5.2, Pe3ynbTar onpeacaeHns COAEep)aHua KpEMHNEBON KUCIOThI ¢ JOBEPHTENLHOM
BepOATHOCTBIO P = 0,9 Haxoautcs 1o tadn. 4.

B | Tabnuya 4
. HwranaioH Pesynbrar onpeaenenns
ONPCACIACMBIX 1 Hsokras rpanuua Bepxuss rpaHHLa
KOHLIEHTpAUMH, I'/AM l
’ (HauMeHbLIee 3Ha4YeHue), | (Hanbosblice 3HaYEHUE ),
R r/am’ r/aM’
0.1-1,0 C, =-0,004+ 0,966 C C, =-0,004-1,087C, |
ITpumevanue. C ,, — 3HAYEHNE KOHLUCHTPAUMH KPEMBHUEBON KHCIIOTHI. |
OMpe/e/IEeHHOE AaHHbIM METOAOM.

5.3. Ilpumep onpeneneHUH COAEpKaHHA KpPEMHHEBON KUCIOTBI B NMPOMBIBOYHBIX
pacTBOpax:
MPOBECTH AHAIU3 COI'IACHO (CM. 1. 4);

PaccYHTaTh COAEPKAHKME KPEMHHEBOM KuCIOTh! MO dopmye (1).
Mpu (a-b) = 0,025, ¥ =50 cm’.

Coo, =0,52/0m";

OMPEALSINTL HIDKHIOI M BEPXHIOK IpaHMIll COAepKaHus KPEMHHEBOM KMCIOTbL
no tabn. 4.

C,=-0,004 +0,966-0,5=0,48;
C, =-0,004 +1,087-0,5=0,54.

Taxum o00pa3oM, pe3ynbTaT ONDEAENCHUA COJAEPKAHHUA KPEMHHEBOH KHMCIOTHI
HaxoAMTcA B rparuuax ot 0,48 o 0,54 r/nm’
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. METOAHKH OINPEAEJIEHUA KOHILIEHTPALIHH PEAKTHBOB H
HEKOTOPbBIX HHTHBHUTOPOB

ONPEAEJEHUA KOHUEHTPALIUH KHCJIOT PA34.37.305.9-97
AUMAUMETPHYECKUM METOAOM

Meronuxka perjaMeHTHpPYET TIOPAJAOK OMNPEACACHUS KOHLUEHTPALMH KHUCIOT
00BEMHBIM  ALUAMMETPHYECKMM  METOAOM  IIPH  XMMHYECKHX  OYHCTKAaX

TEIUIO3HEPreTHYeCcKOro 060pya0BaHHA.
Metoanka ofecneunnacT MOAyUeHHE JOCTOBEPHBIX XAPAKTEPHCTHK NMOrPEIIHOCTH

onpeaesicHUA KOHIUEHTPAUMH KHCIOT MPpH MPUHATON A0BEPUTENILHON BEPOATHOCTH H
onpeaesaeT cnocod ux BHPAKEHU.

Pe3ynsTaThl OrnpeaeneHUs KOHUECHTPALMK KMCIOT MCHOAB3YIOT IS KOHTPOAA 34
[IPOLICCCOM IIPHIOTOBJICHUA PEAreHTa M pacXo0M €ro B X04¢ XUMHUYECKON O4UCTKH.

1. CBEAEHHHA Ob OB’bEKTE KOHTPO.IA

OObeKTOM KOHTpOAA SABJSAKOTCA MNPOMBIBOYHLIE pPACTBOPHI HHTHOMPOBAHHBIX
KHCJIOT CONAHOM, cepHoit, cynbpaMHUHOBOM, a TAKXXE PACTBOPHI TUMOHHON KHCIIOTHI H

KOHLIEHTPAaTa HU3KOMONEKYISApHbIX Kucinor (HMK).

2. CPEACTBA U3MEPEHHH, NOCY/A, BCTIOMOTATE/IBHBIE YCTPONCTBA,
PACTBOPLI H PEAKTHBbI

[Ipyu onpeseneHHH KOHUEHTPAUMH KHCJIOTHI CleAyeT HNPUMEHATh CpPEJCTBA
M3MEPEHNNH, MNOCyAy, BCMOMOrareibHble YCTpPOMCTBA, pacTBOPHl W PEaKTHBBI,

repeueHb KOTOPhIX NpuBeAcH B Tabr. 1-3.

Tabauya 1
_ Cpeacrea Himepenuil
HanmMeHoBanue Tun Huanaszon | Merponorvuec | [lpumevuanue
3MEPEH I Kue
XApPaKTEPUCTHK
]. H
Becw naboparopusie | BJIP-200 ' 0-200r | lena nenenus | ITOCT 24104-88
AHAITUTHHIECKUE 0,00001 |
l
Tabruya 2
Ilocyaa n Bcnomorartesibible ycrpolicrsa
HaumeHnosaHue Tun l HTAO
|
1. Kon6s! MepHble 1 2-1000-2 | TOCT 1770-74
2, Ko/16bl KOHHYECKHE BMECTHMOCTBIO 250 CM™ 1 = ["OCT 25336-82
3. BIOE)&TKH I TUTPOBAHMA BMECTHMOCTERIO 5 — ["OCT 29251-91
25 cm
4. BopoHka koHycoobpasHas — I'OCT 23932-90
|5 . IluneTka J’ __2-240 T OCT 29297-91
6. KaneabHMLa 419 OZHOKPATHOH JO3HPOBKH — [TOCT 25336-91
|

7. ®unsTp OymaxkHs!l (kpacHas, Oenas nexra) — —
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Tabnruya 3
PACTBOPHI H PEAKTHBLI

HavmenoBarue | Knaccm])mcauJ HT

U
1. Boma qucTniannpopaHHas — ['OCT 6709-72|
2. Enxuit vatp, 0,1 Hn 0,01 H pacrsopsr — 'TOCT 4328-77|

(roTOBATCA M3 (PMKCAHANTA)
3. OTOpHCTHIN HAaTPHit (HACKIIUEHHKIH PAacTBOP) — —

4. Unpukarop meTinosbiit oparkesniii, 0,1%- — —
HbIH

BOJIHBIN pacTsop (pacrBopsaroT O[] r nHauKaTopa
B 100 cM™ aucTHIIMPOBAHHOMN BOAbI)

5. Unmukarop ¢eHondrraneus, 0,1%-npiit — —
CIMpTOBO# pacTsop (pacteopsior 0,1 r
uHaukaropa B 100 cM’ atnoBoro cripra) |
6. Muaukarop MeTunossiit kpacuniil, 0,2%-He1# — —
CIIMPTOBO pacTBOP gpac*rnopm 02r
MHAUKaTopa B 60 cM

YTWIOBOrO criMpTa ¥ goGasasior 40 cm’
JUCTWUIHPOBAHHOMH BO/IbI)

7. CrvpT 3TUNIOBLIN peKTH(UKALUOHHBIH — ["OCT 18300-
TEXHHUCCKHN 87

3. METOA U3MEPEHHH

Meroa ocHoBaH Ha HeHTpann3auHK KMCIOTH! LIEI0YBI0 B IPHCYTCTBUH KHCIOTHO-
OCHOBHbIX MHIMKATOPOB. METHIOBOT0 OpPAHXEBOro, METHUIOBOr0 KPACHOro HJIH
¢eHondraneuna.

IIpu omnpeneneHdW KOHUCHTPALIMH MHUHEPAIBHBIX KHCAOT (COMAHON, cepHOMN,
cybpaMHHOBOM) MOXHO MONL30BATHCA JIIOOBIM H3 Ha3BaHHBIX HHANKATOPOB, NpPH
ONpEAENCHHH KOHLIEHTpAaUHHN opraHmdeckux kucaor (numonuoii, HMK) ucnonsiyior
¢enongraicnn.

OrnpeaeneHnto KOHLIEHTPALMHA KMCIOTHI B IIPOMBIBOYHBIX PACTBOPAX MEINIAKOT COJIH
KeJie3a, KOTopslie NPH 3HaAYCHUU pi > 4 noaBeprarTcs ruapoIu3y Mo ypaBHEHMIO

FeCl, +3NaOH =~ e((jH b NaCl

Ilpn OonpioM coaepcaHHM XKene3a B ITPOMBIBOYHOM pacTBope oOmmi pacxon
[(ETOYH MOXKET YBENIMYUBATLCA 32 CHET TOTO, YTO B IPOLECCE THUTPOBAHMA NO MeEpe
NpUOMDKEHUS K TO4YKE OSKBUBAJICHTHOCTH (pH =4-+6) B pacTBOpe BhINMaaaer

TUAPOOKCHJ] JKENle3a M BO3HMKAIOMMI IIPH OTOM OpPaAHKEBhIM LBET pacrsopa
pacTArUBACT IEPEXO OKPACKH B TOUKE IKBMBAJIEHTHOCTH. B 3TOM caydae Melnalonee
B/IMAHUE IKene3a ycTpaHfercs Ao0aBjiecHMEM KOMIUIEKCOBATENS, HanpHUMeED,

(TOPHCTOrO HATPUA.
MeTon mno3BoAET OMpPEAEAITh KOHLIEHTPALMIO KHCJIOTHI MPH IIPHUrOTOBJICHHUM
peareHTa wiu B IPOMBIBOYMHOM KUCIIOTHOM pactBope or 0,050 8,0%.
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4. BbINNOJIHEHHE AHAJIN3A

4.1. Iloarorosxa npoOui.
Ecnu ananu3MpyeMeIfl pacTBOp He NPO3pAYeH H B HEM COJAEPXKATCS B3BEICHHLIE

BCUXECCTBA, PACTBOP HEOOXOAMMO OTQHIBTPOBATD.

4.2. BhimoanenMe onpeae/ieHuA.

B konfy BmecTHMOCThIO 250 cM’ orbupawor 1 -5 oM’ npeaBapuTensHO
orcbnnbmoaaﬁnom aHATH3UPYEMOT0 pacTeopa, pailbaBifclOT AHCTHANTHPOBAHHOLM
Bogo#t 10 100 cM’, mo6asnAoT 2-3 KanAM HHAUKATOPA U THTPYIOT pacTBOPOM EIKOro
HAaTpa Z0 Mnepexond OKpACKM OT KpacHOW a0 XenTol ¢ MHOMKATOpPOM METHIOBBIM
opamKeBbiM UMK GheHondTaneHHOM TP THTPOBAHKY OPTAHHYCCKUX KHCIOT.

TurpoBanue uenecooﬁpasno npoaonwrb CO CBHAETENEM, M8 vyero B Kojaby
mecmm}c'rh}o 250 e’ or6uparor 100 cM’ aucTunaupopantoR soast, gobasassot 1,5
cm’ 0,1 H pacrBopa eaxoro Hatpa H 2-3 Karuy HHAMKATopa.

Konunenrpaumio kucaotsl (%6) Boiancnfior no popmyne

_a-I'N-K-20 (1)
* V1000
rae a — o6beM pacTBoPa eAXOro HaTPA, NOLIE/IUEro HA THTPOBAHHE, CM;

3 — rpaMM-3KBHBAJICHT KHCIOTHI (A coMsHOM — 36,5, nng cepHoit — 49, ms
cyasgamuuoBoOlt — 97, 1, 1ns nauMoHHO— 64);

N — HOpManbHOCTh PACTBOPA €KOro HaTpa,

K — k03¢ HHLHEHT HOPMAJIBHOCTH,

V — obeM aHann3upyeMoit npo0bsl, oM’

[Ipumevanua:
1. Echv npx TurpoBanuy BuinagaeT 60Jb1IOC KOJMHYECTBO MMAPOOKCHAA »Kele3a,

MELIAIONIEE OTMETUTh OKOHHAHME TUTPOBaHMS, uenecoobpasho foGasuts | oM’
HACBIIIEHHOrO pacTsopa (PTOPUCTOro HaTpHA M 2-3 KarjiM HHAWKATOPa METHIOBOrG
KpacHOro. THUTpoBaHUe cCiefyer NpPOBOANTH MEANEHHO, JABa#A OTCTOATHCH OCAAKY
HAPOOKCHAA XKENE3a, OT KPACHO-PO30BON A0 »KENTOK OKpacKH B TOIIE pacTBOpA,

2. OcHoHbIMK cocTaBiarowiumun HMK saBnsiorcs ykcyCHam #u mypappuHas
KHCIOTHl (3KBHBAJIEHTHBIE Macchl cooTBercTBeHHo 60 u 46). llenecoobpasHo
onpeaemats koHUeHTpawmo HMK B pacrsope (%) B nepecuere Ha YKCYCHYKO 11O

dopmye

a-N-K-60-100
C, = (2
K V -1000 (2)

5. HOPMbI NIOTPELHIHOCTH. ®OPMbI NNPEACTABJIEHUA PE3YJIBTATOB
ONPEAEJIEHNA COAEPKAHHA KHC/10T AUMAUMMETPUYECKHUM
METOAOM

5.1. B HOpPMaTHBHO-TEXHWYECCKOM AOKYMEHTAlMM HE YCTAHOBJIEHB! HOPMEL
[MOrPEIUHOCTH  OIIPEelC/ICHHA COJepXaHMA KHMCIAOT H NPOMBIBOYHBIX pacTBOpax

ALHIHMETPHUECKHM METOIOM.

Pezynerars cornacio MH 1317-86 npeacrassaror B cneayrowe# Gopme:
C,C,P.

5.2. PeayabTar onpenencHus COACPXAHHA  KHCIOTBI ¢ JIOBCPHTEILHOMN
sepoATHOCTEIO P = (0,9 Haxoaurcs no tadn. 4.
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Tabruya 4

Jinanaiod Pe3ynsTar onpeaeacHus
OﬂpeﬂeMBMﬁhD; y Hrxnaa rpaHuna BepxHss rpaH1uia
KOHUCHTPALMHE, Yo | (haumenbee 3Havenue), | (HanbosblIee 3HAYEHHE),
_ % %
0,05-8,0 C,=-0,006+0,997C,, | C,=0,011+1005C,,

ITlpumevanue. C,_, — 3HAYEHHE KOHLCHTPALIMH KUCIIOTRI, OIPEREIEHHOE

NAHHBIM METOLIOM.

5.3, Tlpumep onpeaeneHud COACPMAHMA CONAHOM KHCIOTHI B ITPOMbBIBOYHBIX
pacrBopax:

[TPOBECTH aHANN3 (CM. Nn. 4),

paccuUUTaTh COACPKAHHNE CONTHON KUCIOTH! 110 hopmyJe (I).

[Tpr a=13,5¢m’, 3=136,5, N=0,1, K=1,02, V= lc™’

Cre =5,022% ;

OIIpENENUTh HWKHIOK W BEPXHIOW TPAHHULIbI COAEPKAHUA COJNTHON KHUCIOTHI 10

Tabn. 4.

C, = -0,006+ 0,997 C,_ = -0,006 + 0,997-5,022 = 5,00
C, =0,011 + 1,005 C, 0,011 + 1,005-5,022 = 5,06 .

Takum oOpasoM, pe3yabTAT ONPEACNCHUS COAEPKAHHUA COJNAHOM KHUCIOTHI
Haxoaurca B rpaHutiax ot 5,00 no 5,06%.
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b

ONPEAEJIEHHME KOHLEHTPALMH LIEJIOYH PJ 34.37.305.10-97

H AMMWAKA AUHAMMETPHYECKHM
METO/0M

Metoauka pernaMeHTHpyer TOPANOK, ONMPEHENCHHS KOHLUEHTPAUMK IUENOYM H
aMMHaka  aUHIMMETPHYECKMM  METONOM  NpPH  XHMHYECKHMX  OYHUCTKAX

TEIUI03HEPreTHHECKOro 000py 10BaHMS.
Meroanka obecnieuuBaer nojiy4eHHe JOCTOBEPHBIX XApaKTEPUCTHK IMTOrPELIHOCTH

onpeeNeHra KOHUCHTPALMK IUEIoUM M aMMHAKa NP PUHATOH NOBEpPUTENLHON

BEPOATHOCTH M OMpencHfeT CrnoCoObl HX BHIPAKEHHS.
Pesynbrarhl ONpeRcJeHUs KOHUCHTPAUMHM LUENOYH U aMMHAKA WCIOAb3YIOT AJA
KOHTPOJIA 33 IPOLIECCOM [IPMrOTOBJEHHA pEAreéHTOB M pacxola HMX B Xole

XUMHYECKON OYUCTKH.

1. CBEAEHHA Ob OBBEKTE KOHTPOJIA

O6bexTOM KOHTPOJIA ABAAIOTCA MPOMBIBOMHBIC PACTBODLI ANA ILENOMEHHA KOT/IOB
Y HERTpANTU3aLMHY KHCIOTHBIX MPOMbIBOYHBIX PACTBOPOB.

2. CPEACTBA H3MEPEHHH, NMOCYJA, BCTIOMOTATE/ILHBIE YCTPOHUCTBA,
PACTBOPbBI H PEAKTHBBI

Ilpn onpeneneHuy KOHUCHTpALMHM LIENOYM M aMMHAKa CHEAYeT IIPHMEHATH
CpEeACTBa MIMEpeHUN, Nocyy, BCIIOMOraresibHbl€ YCTPOICTBA, PACTBOPBE H PEAKTHBBI,

IepeyeHs KOTOphIX nNpupeaeH B Tabn. 1 -3.

Tabauya 3
Cpeacraa namepenui _ |
HaumeroBaune | Tun Nlnanazon | Merponoruuec | Ilpumeuanue |
HM3MEPEHHN | KHe
XapaKTepUCTUK
H
Becwt naGoparoprsle | BJIP-200 ‘ 0-200 r llena nenenua |I'OCT 24104-88
aHaJIOrHYECKHE 0,00001 r
Tabauya 2
Ilocyaa u BcnoMorare/ibHblie YCTpolicTBA
HaumMeHoBaHUue I Twum HTJ]
t1.1(01165.1 MEpHbIE 2-1000-2 | TOCT 1770-74 |
2. Kon6hl KOHWM4eCKHE BMECTHMOCTBIO 250 cM” — | TOCT 25336-82
3. bropeTky U1 THTPOBAHUS BMECTHMOCTBIO — ['OCT 29251-91
250 cM” _
4. BopoHka koHycoobpa3Has — I'OCT 23932-90 |
3. Ilvmerka Lr 2-2-10 FOiCT 29297-91
6. KanennHHuIa 118 OAHOKPATHOR T03HPOBKH — ['OCT 25336-82
7. ®unbTp OyMaxHbIl (kpacHas viM Oenas IeHTa) — l —
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Tabruya 3
PacTBOpLI B PEAKTHBL]

HaumeHosaHue [ Knaccugpux HTH
|2
. Boga quctunnupoBanuan j ITOCT 6709-72

2. Kucnora cepuas O] H pacrsop (roropurca 3 | ¢uxcanan | TY 6-09-2540-87
' pukcanana)

3. Muaukarop ¢peHondraneuu, 1%-noiit y.1.4 ["OCT 5850-72
crvpToBOit pacTBop (pacTBopaloT 1 r HHAHKATOpaA |
B 100 cm’ crimpra)

-

4. UnukaTop METHIIOBBIN OpaHxeBbllt, 1%-Hblit — FOCT 10816-64
BOAHBIN pacTBop (pacTBOpsitoT O] r UHaUKaTOpa B

100 cm’ aucTuAAMpoBaHHOM BO/BI) i '
5. Crimpt 3THNOBBIA peXTHHHKALIMOHHBIN — ["OCT 18300-87 |
TEXHUYECKUNA

3. METO/J H3MEPEHHH

Meroa OCHOBAH Ha peakuuMy HEHTpaau3aLMK LENOYH U aMMUaKa KHUCNOTON B
[MPUCYTCTBUN KHCIOTHO-OCHOBHBIX HWHAWKATOpoB deHondraleuHa UM METWIOBOIO
OpaHKEBOTO COOTBETCTBEHHO.

Meroa no3sonser onpeaensTh KOHUEHTPAUMIO 1LEJ0YHM WIH aMMHaka MpH
MPUrOTOBAECHUM PEAarcHTOB M B LIEJOYHBIX MPOMBIBOMHBIX PACTBOpAx B AMAra3oHe
KoHueHTpaum# ot 0,05 no 2,0%.

4. BbIINIOJIHEHHUE AHAJIM3A

4.1. [Toaroroska npodbl.

Ecim aHanmsvpyemas npoGa He mpodpauHa, H B HEM coaeparcsi B3BELUCHHBIE
BEILECTBA, NPoOy HeobxoanMo oTdhHALTPOBATD.

[Ipn onpepeneHuM KOHLEHTPALHK pacTBOpa peareHTa, ecid €ro pacyeTHas
KoHLUeHTpauus Oonbure 2%, pasbasasior no 1-2%.

4.2. BoinosineHne onpeac/ieHt.

B xonumueckyro konby BmecTMmocThio 250 oM’ orbuparor  1-5 oM’
OTHUALTPOBAHHON MPOOBI (B 3aBUCUMOCTH OT PacyeTHON KOHLEHTpaUHH Kak B 0ake
[MPHIOTOBACHNA pPEArcHTOB, TaKk U B KOHTYpe Korja), aobapmwuor go 100 M’
AHCTHTHPOBAHHOMN BOAbI, 2-3 xanid HHaukaropa ¢eHondTateur (Ana onpeaeneHn
LIENOYH) WIH METWIOBOI'O OPAHKEBOro (Jis ompejeieHHs aMMHaka) H turpyror 0,1
H pacTBOpOM CepHOM KHCAOTH! 0 HCHE3HOBEHMA MAIMHOBON OKpacKu (OnpeaeneHue
wieno4yM), WIH A0 Tepexoja OKPackH or XKenTo no oparkeBoM (ornpeneneHHe
aMMHakKa).

KoHueHTpalMio wenouy niv ammMuaka (%) spiduciagior o gopmMyiie

.N-3-100
Ctoon = — 1
we ="y 5000

rie a — o6beM pacTBOpa KHCIOTSI, O umli Ha THTPOBAHME, CM;
N — HOpPMaNBHOCTL PACTBOPA KUCIIOTHI,

V— 00beM aHanu3IupyeMoit mpoOsi, {:M";

3 — rpaMM-3KBHBAICHT (JUis wienody — 40, 1 ammuaka -17).
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Ilpumevarnue. 1lpu He0OXOOZMMOCTH BBIPA3UTh KOHUCHTPALIMK) INENIOYHM B M-

9KB/IM° ClE/yeT NOAB30BATHCH HOPMYNOLE
a-N-1000
Cy = ,(2)
V
3.
rae a — of/beM pacTBOpa KMCJIOTHI, IOMIEAIIHNA HA TUTPOBAHHE, CM |
N — HOpMAJIBHOCTH PAacTBOpa KHUC/OTHI,

V — o6beM aHANTH3HPYEMOil ITpo6bl, cM”.
5. HOPMbi TIOTPELIHOCTHN. ®OPMbI NPEACTABJIEHUA PE3YJ/IbTATOB

OINIPEJAEJ/IEHUA COAEPKAHHUA IIIEJIOYH H AMMHAKA
5.1. B HOpMaTHBHO-T€XHHYECKON MOKYMEHTALMHM HE YCTAHOBJEHHI HOPMBI
MOrpeIUHOCTH OMPEACTECHHS COACPKAHUA IUENOYU M aMMHaKa B MPOMBIBOYHBIX

pacTBOpax.
Pesynwrath! cornacHo MU 1317-86 npeacrasnqior B cnenywuieit dopme;

C,C,,P.

5.2. Pe3ynbrar OnpeaeneHHs COAECPKaHUS LIENOYH U BMMMAEKA C JOBEPHTEILHOM
BEpOATHOCTHIO P = 0,9 Haxoaurcs no tadn. 4.

Taﬁﬂuya 4

Jinanasox Pe3ynbTar onpeaeneHus

ONPeAENACMBIX | Hipknsas rpanuna Bepxuas rpannna

K e i
OHII HVTPW ' | (HaMMeHbluee 3Havenne), % | (Hambonsluee 3Hauenue), %
1

00520 | C, =0,0048+0,949C,, | C, =-0,00265+1,0409C,,
C,, =-0,0056+0,9777C,,, | C,. =0,0018+ 1,0328C,,,

Ipumeuanue. C  — 3HaYEHHE KOHLICHTPALMH LIEN0YH W aMMHaKa,

OTPEAENCHHOE JAHHBIM METOIOM.
5.3. Ilpumep onpeaenenns coaep>xaHms ILETOUM B ITPOMBIBOYHBIX pacTBOPAX:

MPOBECTH aHAIN3 (CM. 1. 4),
pPacCYNTATh CO,[[&P)K&HHE menouu o gopmyne (1),
Mpna=2,55cm’, 2=40,N=0,1, V=5 cm’

Cy =0,204%;

ONpPERENUTh HIDKHIOIO Y BEPXHIOI) I'PaHHIBI COACPKAHMUA LIET04YH o Tabn. 4.
Cyy, =0,0048+0,949C ., 0,0048 + 0,949-0,204 = 0,198 ;

Cy. =-0,00265 +1,0409C.,,, -0,00265 + 1,0409-0,204 = 0,210.

M

Takum 06pa3zoM, pe3ylbTAT ONpPEICNCHHA COACPXKAHWA LIETOYH HAXOOHTCH B

rpaHunax ot 0,198 no 0,210%.
5.4. [1pumep omnpeaeneHns coaepxaHua aMMHaKa B MPOMBIBOYHEIX pacTBOPAX;
NMPOBECTH aHaiu3 (CM. H, 4);
paccHHTaTh COAEPXKAHNE AMMHAKa 110 dopmye (2).
IIppa=120cm, =17, N=0,1, V= lem®
Cpu. =0,204%;

OTIPEAENIUTH HIDKHIOKO U BEPXHIOK I'PaHHIlbl COAEp)KaHMd aMMuaka (CM. 1. 5.2)
C,, =-0,0056 + 0,9777C,,-0,0056 + 0,9777-0,204 = 0,1939;

C,. =0,0018 +1,0328C, , 0,0018+ 1,0328-0,204 = (0,2125.

TaxuM o0OpasoM, pe3ynsTar ONPEACNCHHA COACpXaHHWA aMMHaKa HaXOAUTCH B
rpasuuax ot 0,194 no 0,213%.
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ONPEAE/JEHHUA COAEPXKAHUA CBOBOAHOIO P/} 34.37.305.11-97
KOMIUJIEKCOHA ITPH PA3/IMYHbIX
3HAYEHUAX pH

Metoauka perinaMeHTHUPYET MOpAAOK ONpeneneHus coaepxaHus CBOOOIHOro
KOMIUIEKCOHA TIPH pPa3sNU4HbIX 3HAYEHUAX pH B NPOMBIBOYHBIX pacTBOpax mHpH
XUMHYECKUX OYHCTKAX TEMI03HEpreTHYECKoro o0opyopaHus.

Metoauka ofecrneurBaeT nojay4eHHe JOCTOBEPHAX XApAKTEPHUCTHK NOrPEIIHOCTH
OlIPEACIICHHA COACPKAHUA CBOOOAHOIrO KOMIUIEKCOHA MTPH NPUHATON AOBEPUTENBHOM
BEPOATHOCTH U OMpEaENAET Crocod UX BHIPAKEHUS.

Pesynprarsl onpeneneHys cogep)XaHus CBOOOAHOr0 KOMILIEKCOHA MCIIONB3YIOT
IUIA KOHTPOJA 3a INpPOLECCOM MPUIOTOBJNCHHMA PEArCHTA W pacxoja ero B Xoue
XHUMUYECKOH OMHMCTKH,

1. CBEJJEHHMS OB OB BEKTE KOHTPOJIA

OOBEKTOM KOHTPOJIA SABJIAIOTCS IMPOMBIBOYHLIE pPACTBOPbl KOMIUICKCOHOB U
KOMIIO3MLMIA H& UX OCHOBE C TMMOHHOH, aaMIMMHOBOR MK CEPHON KMCNOTaMH. DTH
pacTBopbl OPUMEHAKOTCA Ul XHMHYECKMX OYMCTOK TErUIOAHEPreTHYECKOro
0O0OpYyHOBAHHA M KOT/IOB CPEAHErO, BBICOKOr0 H CBEPXKPHTHYECKOrO AaBJICHMNA.

2. CPEACTBA U3MEPEHHH, NIOCYAA, PEAKTHBbBI U PACTBOPBI

Iipn ompenenenuu copepanua cBOOOJHOr0 KOMILUICKCOHA cCleayer IPUMEHATD
CPEACTBa U3MEPEHNH, MMOCYAY, pEAaKTUBEL H PACTBOPBI, NEPEUECHD KOTOPBIX [IPHUBEACH B
Ttabdbn. 1-3.

Tabnuya 1
) Cpeacrsa v3Mepenui
Hanmenosauue Tun | /Inanason |MeTrponornuecku HTA
N3IMEpPEHMN €
XapaKTEPUCTHKH
1.Bechl BJIP-200| 0-200r llena nenermms | [OCT 24104-88
naboparopHsie 0,00001 r
ANATUTHICCKUE
2. pH-MeTp pH-121 -1+14 OcHOoBHas —
abcomoTHas
IOrpEUIHOCTD
+0,04
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Tabnuya 2

Ilocyaa
HaumeHoBaHHe Tun HT[
. Kon6bi MepHsIe 172-1000-2 | TOCT 1770-74
2. Munerxu " 2-2-10 | TOCT20292-84
.
3. lInaMHAp u3MEpHUTEIbHBIN BMECTHMOCTBIO -— FOCT 1770-84
50 cM’ | |
4. ES}OPETKH JUI THTPOBAHHUA BMECTHMOCTBIO J — rOCT 20292-84 |
CM
S, Kon6bl KOHUMECKHE BMECTUMOCTBIO — FOCT 25336-82 |
250 cm”
6. KanensHuua 4ns OJHOKPATHON KO3UPOBKY I t TOCT 25336-82 |
Tabauya 3
PacTBopbl H PESKTHBLI !
HanmenoBanue Knaccnpuxamma HTH
1. Bona AHCTWIIUPOBAHHAN ] _ [TOCT 6709-72
4 -
2. A30THas KHCIOTA XOHLIEHTPUPOBaHHaA X. Y, FOCT 4461-77
IUIOTHOCTD 1,15) | 1
3. YKcycHas KHC0Ta KOHICHTPUPOBAHHAS X.Y, ['OCT 61-75
4. ConaHas KUCAOTA KOHIEHTPUPOBAHHAA X. 4. TY 6-09-2540-72
5. Hatpusa rugpooxucs ] y. T_ I'OCT 4328-77
6. AMMuak BoaHbI#H 25 %-HoH X. Y. 'OCT 3760-79
KOHLIEHTPaLMH J
] I1podoaxcernue mabnuyor 3
HaumenosaHue Knaccuduxaums HTA
7. YKCYCHO-KHCIBIHA HaTpHIA * Yy, & ['OCT 199-68
8. Xnnpu&mﬁ aMMOHHIA ) X.¥. I'OCT 3773-72

J

9. BucMyT azorHo-kucasii 0,01 M
KOHLEHTpauMH (pacTropsioT 4,851 r
BemecTBa B 50 M’ A30THOM KMC/IOTHL
[UIOTHOCTBIO 1,15 ¢ nocneayrommm
noBeaeHneM obbema a0 1 am>. ToTOBMTE
niepea HauaIoM paboThl).

L1

'OCT 4110-62

10. CepHo-kucnaa meap 0,02 M
KORUeHTpaLmu (pacteopsiot 4,990 r
semwectsa CuSO, x SH,On nosomAar o6beM

._pacm@a no 1 M)

I'OCT 4165-78

11. Cepro-kucnnitt Mmarauit 0,01 M
KOHLIeHTpauMH (pacTBopsaioT 1,463 r
MgSO, x TH,0 u noBomAT 06beM 10 1 am’)

['OCT 4523-77

12. AuerarHo-6ydepHui#t pacTsop pH=3
(roToBHTCA cMemennem 225 cv® 1H
ykcycHoM kucaotsl ¢ 50 em® 1H NaOH u c
40 cM® 1H consHoM KMCIOTHI C
MOCAEAYIOIMM JoBeAeHneM obbemMa no S00

r
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cuj)

13. AueratHo-6y¢epubiit pactsop pH =4,8 — —
(pacTBOpAIOT 136 I YKCYCHO-KHCIIONO HATpUA
B BOJIE, IPOMBIBAIOT 60 CM”
KOHUEHTPHPOBAHHON YKCYCHOW KMCOTHI H
noBozaT o6seM 10 1 am’) J‘
14. AmMmuauno-6ydepnsiit pactsop pH= 10 — —
(pacteops10T 20 r XJI0pUCTOrO0 aMMOHHA B
anctunanposanHott soae, nobasamor 100
cMm’ pacTBOpa aMMHaKa 25 % Holl

KOHUCHTPALIMH M KoBoaaT obbem no 1 am’)
]

1 5. MHIHKATOP KCHIIEHOJIOBO-0OPaHKEBBIH Y.1.4, MPTY 6-09-2503- ;
0, 1%-no0# KoHUueHTpaumwm (0,1 r HaUKaTopa 65
pactsopsoT B 100 cM® aucTwLIMpoBaHHON|
BO/bI)

| _ Oxonyarue mabauysi 3
Haumenopauue Knaccudukaims HTA

| 16. Unguxatop [IAH 0,]1%-Ho#i Y./1.3 MPTY 6-09-1075-
koHueHTpaumu (0,1 r HHaukaropa 64
pacTBopsitoT B 100 cM’ 3TH10BOTO
CriApTa. PaCTBOD YCTOMYMB B TEYCHHE
MHOI'HX MECALIEB)
| 7. UnauKaTop KUCIOTHBII XPOM TEMHO- Y.11.4. I'OCT 14091-68,
cuHuit 0,5%-HOH KOHLIEHTpAaLIMH TY 711-14-69
(pacteopstoT 0,5 r HHANKaTOpa B 20 c™’
aMMHa4HO-0ydepHOro pacTsopa M '
J1080aaT 10 100 cM’ 3THIOBBIM CITHPTOM 3
| 3. CnupT 3 THIOBBIH — [TOCT 18300-87

peKTHPUKALMOHHBIA TEXHUYECKHH l

3. METOA ONMPEAEJ/IEHHA

Mcroa ocHoBaH Ha 00pa3OBaHHHM NPOYHBIX, PACTBOPHMMbIX B BOIE KOMILIEKCOB
BUCMYTA, MEJAH M MAarHug ¢ ITWICHAHaAMMHTETpaykcycol kucnoroit (3J1TK) wam ee
JMNErpnesoll CoapKd — TPWIOHOM b ¥ M3IMEHEHMM 1BETa pacTBOpa B TOMKE
YBUBANCHTHOCTH  OCIEe  CBA3BIBAHMA  H30bITKA  TUTPYKILEr0  areHra ¢
COOTBETCTBYIOILIMM METAUIOMHAMKATOPOM (KCHIEHONOBO-0parDkeBbiM, [1IAH wuan
XPOM TEMHO-CHHHUM). AHA/IM3 BHINOJHAECTCA NPH TOM 3HAYCHUW pH, KOTOpOE MMEET
IPOMBIBOUYHBIA PACTBOP.

Metroa M[03BONACT ONPEACIHTE COAepxaHHe CBOOOAHOr0 KOMILIEKCOHA @
POMBIBOUHBIX PACTBOPAX WV (TPY DIPHUTOTOBNEHUHU peareHToB ot 0,05 1o 10 r/mm’.
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4. BbINNOJIHEHHUE AHA/IN3A

4.1. IToAroToBKA K BLINOJHEHNIO AHANHAA.

Jte onpenencHns KOHIECHTpauMH CBOOOAHOro KOMILUIEKCOHA HeoOXxomuMo Ha pH-
METpe H3MEPWUTb 3HAYEHHWE pfl IPOMBIBOYHOrO pacTBoOpa, OT KOTOpOro Oyaer
3a8BUCETH COCO0 ONpeHeNICHHA KOKLICHTPaLH CBOOOAHOI0 KOMIVIEKCOHA.

3
O6beM npobs! ang aHaIK3a MPOMBIBOYHOTO PACTBOPA COCTABIACT 25-50 cM’, mpu
MPHUIOTOBJICHHUH peareHroB — 2-10 ¢M™.

4.2. Onpenenenue coaepkanus CBO0OAHOr0 KOMIJIEKCOHA B 3ABHCHMOCTH OT
3navuenus pH npoMbIBOYHOro pacrBopa.

4.2.1. Ana pacTrBopoB, HMEIOIIHMX 3HaueHUE pif 01' 2 no 3,5 anukBoTy npoObI
0T6Hpa}0’l‘ B KOHWYECKYIO KONGY BMECTHMOCTBIO 250 cM° M nonomT 00beM npobdrl ao
100 cm’ nnc*mnnnponaﬂuoﬁ BoJoH, npubasasmioT 5 cM’ aueTarHo-GydepHoro
pactopa (pH = 3), 0,5 cM’ HHAHKATOPA KCUIICHOIOBOTO OpamkeBoro u THTPy1oT 0,01
M pacTBOpPOM Aa30THOKHC/IOr0 BHCMyTa J0 IE€PEX0f@ OKpPackKH B TOYKe
3KBHBANICHTHOCTH OT KEJITO-KOPUMHEBOro (LBET CBOOOAHOrO HHAMKATOPA) K PO30BOi
(L(BET COEIMHEHUA BHCMYTA C KCHJICHOJIOBBIM OPAHKEBBIM ).

TurposaHue  HEOOXOAMMO  BLITIOAHATE  MEMANEHHO NPH  TINATENBHOM

nepeMenIMBaHuH.
KOHLEHTPaLHIO CBOGOMHOr0 KOMIUTEKCOHA (I/AM’) BEIYHCIAIOT 1o GopMy.Ie
a-M-M
Grow =52, (1)

rae a — o6beM a30THO-KMCOr0 BUCMYTA, MOWEIEro Ha THTPOBAHKE, CM ),

M — MONAPHOCTH a30THO-KUCIOTO BHCMYTA,;
M, — monekynspHas Macca tpwioHa b wian OJ1TK, pasnas coorsercrsenHo 3721

1 290;

V —06beM aHamM3UpyeMoit mpobbl, oM.

4.2.2. Jlna pacTBOpOB, HMEIOIIMX 3HAYeHUEe pH OT 3 5 10 7,0 anuxpoty npoOkbl
mﬁl«rpa}m B KOHHUYECKYIO KoJfy BMeCTHMOCTBIO 250 oM’ H ,uono,uﬂT oOpeM 1pobr1 ao
100 cM® aucTwinMpoBaHHON BomOW, MpHGaBnMOT 5 cM® auerarHo-GydepHoro
pacrsopa (pH = 4,8), 4-5 xanens unavxaropa [TAH n turpytor 0,02 M pacreopom
CEPHO-KHCJION Meau A0 nepexoaa OKpacKu B TOYKE JIKBHBANEHTHOCTH OT XKeJTOH
(LiBeT cBOGOAHOIO HHAMKATOpa) K KPacHO-ManMHOBOH (LBET COeOMHEHHS MEAH C
[TAH).

Konuenrparpro cBoSOAHOro KOMIUIEKCOHA BEIYUCISIOT no Popmyite (1).

4.2.3. Jlna pacTBOpOB, MMEKOLIMX 3HauyeHue pH ot 9 no 10 ammkBoTy npoGhl
orﬁupmm B KOHMYECKYIO KoNGy BMECTHMOCTHIO 250 cM’ U ,uono,uﬂT 06seM Npobul 10
100 cM® amcrHnmpoBaHHO# Bomo#, mpubaBmIOT 5 cM’  amMMuauHo-GydepHOro
pacTeopa (pH = 10), 5-7 xanenp HHAHKATOpa XpOM TEMHO-vHHEro u turpyor 0,01 M
PAacTBOPOM CEPHO-KHCJOr0 MarHug A0 Nepexoaa OKPackH B TOYKE YKBHBANEHTHOCTH
or cuHelt (uBer ¢cBOOOTHOrO HHAMKATOPA) K KPacHO-CHpEHeBOM (LBeT cOeIHHEHUS
MarHua ¢ XpoOM TEMHOQ-CHHHMM).

Kontienrpaipno cBo00{HOr0 KOMILICKCOHA BRIYMCAMOT 1o dopmyie (1).

4.3. OnpeaesnenHe KOHUCHTPALUHH KOMIUIEKCOHA I[IPpH IIPHroTOBJICHHM
PEATCHTOB.

Jlna onmpeneneHns KOHIEHTPAIMK KOMILIEKCOHa 13 6aka oT6upaior npoCy, | ] em®
KOTOPOU MOMELIAIOT B MEPHYIO KO0y BMECTHMOCTHIO 100 CM” M JIOBOAST [0 METKH

OACTHILIMPOBAHHOMN BOIOM.
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M3 passeaenHoro B 100 pas pactsopa KOMIUIEKCOHA OTOMpaloT | wim 5 cM’ (B
3aBUCHMOCTH OT pacqyeTHOH KOHLEHTpalM¥ MPHIOTOBIEHHOro B Oake peareHTa) H
OTIPEACIIOT KOHLICHTPALMIO KOMIUIEKCOHA 1o crocody, ykazaHHOMY B 1. 4.2.2.

THTPOBAHHE OCYWIECTBIAIOT A0 TiepeXoAa OKPackH B TOYKE 3KBHBAJICHTHOCTH OT
ApKO-#enToH (uBeT CROGOAHOrO HHAHKATOPA) HEPE3 3CJICHYIO K PO3OBO-CHPEHEBOH
(mer coeavnenns mear ¢ [TAH npu onpenenenvu OOABIIMX KOHUEHTpALMA
pEarc¢HToB).

KOHLIEHTpaLMIO KOMIUIEKCOHA BRIYHCIAIOT 110 ¢opmynie (1) ¢ yueroM pasBeacHUs
B 100 pas.

5. HOPMbI IIOTPEITHOCTH. ®OPMbI NPEACTABJIEHHMA PE3Y/IbTATOB
ONPEAEJIEHHUA COAEPXAHHUA CBOBOAHOTO KOMIVIEKCOHA

5.1. B HOPMAaTUBHO-TEXHHYECCKONX OOKYMCHTAUHMM HE YCTAHOBJIEHBI HOPMBI
[TOrPEIHOCTH OTpEAEIeHUs CoAepKaHusi CBOOOAHOrO KOMIMJIEKCOHA B MPOMBIBOYHBIX
pacTBOpax.

Pe3yabTaTe! onpenencHus coaepxaHns ¢cBoOOJHBIX KOMIUIEKCOHOB cornacHo MU
1317-86 npeacrasnsior B caeaytouet popme:

c,C,P.
5.2. PesynbTarbl omnpeaencHus coaepxaHusa CBOOOAHOrO KOMILIEKCOHA IIPH

pa3IMYHbIX 3HA4Y€HUAX pf  INMPOMBIBOYHBIX pPacTBOpPOB C  JAOBEPHTEJIBHOM
BEPOATHOCTLIO P = (0,9 naxoaarca no tabn. 1.

_ Tabauya 4
Jnanason w3MepeHuii | PesynsTar onpeaeieHus
STK, r/am’
Hwwknisn rpannua Bepxnas rpannua
(HauMeHbLIIee 3HaUeHne), |(HaubonblIce 3HaAYCHHE),
e lI‘/,U;MB r/am’
0,05-1,000 (pH =2+3,5) |C, =-0,0046+ 0,998C C, =0,0046 + 1,003C
1
0,05-1,000 ( pH =3,5+7) [C, =-0,01+0,998C,_ |C, =0,0085 +1,007C,,
0.05-1,000 (pH =9+10) |C,=-0,0016+0,99C,..  |C, =0,0007+ 1,018 C, .
3,0-10,0 C, =0,0238+0,987C,,, |C,=0,027+1,006C,,,
[Ipumewanue. C, ~ — H3MEPEHHOE 3HAYCHHE KOHLEHTpAuUMM CBOGOHOrO

KOMIUICKCOHA.

5.3. Tlpumep onmpefcNeHns  coaepkaHua  cBOOOAHOr0 KOMIUIEKCOHa B
HPOMBIBOYHBIX pacTBopax mpu pH =9+10:

IIPOBECTH aHAIH3 (CM. I1. 4),
paCCUHATATh Coiep)KaHue cBo60AHOro KOMILTIEKCOHA 1o ¢opmyne (1).

[pu a = 0,66 cM>, M=0,01, M =372,1, V=50 cm®
Grony =0,0492/0m°;

ONPENCINT: HIDKHMION M BEPXHIOW IpaHMLbl COAECPXKaHHY CBOOOAHOrO
koMruiexkcoHa npu pH =9+10 (cM. Tabn. 4)

C, =-0,0016 + 0,990,049 = 0,047 ;
C, =0,0007 + 1,018-0,049 = 0,0506 .

TakuMm 00pa3oM, pe3ynnbTaT ONpEeneeHUA COAEepX aHHA CBOOOAHOIO KOMILUIEKCOHA
HaxXo[UTcA B rpanmuax ot 0,047 ao 0,0506 r/mm’
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ONPEJE/NEHUE KOHLIEHTPALIUH PA34.37.305.12-97
THOMOYEBHHBI X/IOPAMHHOBbBIM
METOAOM

Meroauxa periaMeHTHPYET TOPSHOK ONPEACICHUA COACPKAHUS THOMOYEBHHBI
XJIOPAMHHOBBIM MCTOAOM IPH XUMHYECKHX OYHCTKAX TENJIOIHEPreTHYECKOr o
obopy10BaHHKS.

Meroauka obecrneurBact nony4eHue AOCTOBEPHBIX XAPAKTEPHUCTHK MOTPEIIHOCTH
onpelieNiecHUA  COOEPMAaHUA TUOMOYEBHHBI TIPU  [PUHATON  JOBepUTEIIbLHON
BEPOATHOCTH M ONPEAEITAET CNOCOOK! HX BRIpAKEHHA.

Pe3ynpTars! onpeAeacHHA COAECPHKaHHUA THOMOYEBHUHBI MCMIONB3YIOT O KOHTPOIA
38 NPOLECCOM PAcXoia €€ BXONAE XUMHYECKON OYHCTKM.

1. CBEAEHHA Ob OB BEKTE KOHTPOJIA

OOBEKTOM KOHTpOJIS ABRAKIOTCA IMPOMBIBOYHbIE DPACTBOPBl HHTHOMpPOBAHHON
COJIAHON KHCIIOTHI.

2. CPEACTBA U3MEPEHMH, NOCYJA, BCIOMOTATE/NABHBIE YCTPOHUCTBA,
PACTBOPb! U PEAKTHBbI

[Ipn omnpeneneHUH COAEPXAHUA THOMOYEBHHBI CIAEAYET TPUMEHATH CpEACTBA
U3MEPEHHH, NOCyAy, BCIIOMOraTejbHBIE YCTPONCTBA, pacTBOPbl M PEaKTHBBI,
neped4eHb KOTOPLIX NpUBEACH B Tabn. 1 -3.

Tabnruya 1
Cpeacrea namepennii T
HanmenosaHue Tun Huanazon | Merponormuec HT]I
H3MEPEHHUN KHE
XapaKTEPHCTHK
H
Becht naGoparopusie | BJIP-200 [ 0-200 ¢ | Llena penenus | TOCT 24104-88
AHAJIUTHYECKHE 0,00001 r
Taéﬁma 2
Ilocyaa s Bcnomorare/bHbie YCTPOHCTBA
HauMeHOBaHHE Tun HTA
1. Kon6bl MepHbIe 172-1000-2 | TOCT 1770-74
2. Konbnl konn4eckne BMECTUMOCTbIO 250 cmrj — L I'OCT 25336-82
3. BropeTkH a1 TUTPOBAHHA BMECTHMOCTBIO 5 — ['OCT 29251-91
’H 25 c™’ |
4. IMumerku 2-2-10 ['OCT 29297-9]
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Tabruya 3
PacTBopb! M PEAKTHBDL

HanmeHoBaHHe Knaccuduk HT1
alus
1. Boaa auctuainposayHad - | TOCT 6709-72
2. XnopaMuH b 0,05 H xoHueHTpaiuu Y, | MPTY 6-09-3177-66

(pacrBopuTs 10,68 r xusopamuna b B 400
cM’ TETUIOH AUCTHIIMPOBAHHOM BOAB! M
aoBeCTH 06bem A0 1 aM’)

3. Cepnas xucnora 2 H pacrsop X.Y. TV 6-09-2540

4. MomucTslit kanuii 5%-HOM 4.1.2 [OCT 4232-65
KoHLeHTpalny (pacTBopuTh S0 1
HOOUCTOro Kanug B

| IM’ AMCTHIIIHPOBRHHOM BO/IbI)
5. Kpaxman pactBopumbiit 1%-nuiit pacTop — I'OCT 10163-62
(pacTBOpHTb | r kpaxmana B 100 cM
NUCTWIJIMPOBAHHONM BOObl H IOBECTH 10
KUITEHHA)

3. METOJZ H3IMEPEHHUH

Metoa ocHoBaH Ha THUTPOBAHHHM THOMOUEBHHbBI pacTBOPOM XJ10paMHHa b B CepHO-
KUCJION Cpele B MPHUCYTCTBHHU HOIHUCTOrO Kainua U Kpaxmana. B cepHo-kucno#t cpeae
H3 xaopaMHHa b sBblaensercs cpofoaHas XJIOPHOBATUCTAA KUCIOTa, KOTOpas
BbI3bIBACT OKHCICHHE THOMOYEBUHbI, [IpH NOJHOM OKHCNEHHUK THOMOYEBMHBDI
xaopaMuHoOM b, koraa uM30bITOYHASA KarUIa XJopaMuHa b npopearupyer ¢ HoQHCThIM
KanueM, B IIPUCYTCTBUM KpaxMana BO3HMKAET YCTOWUMBOE CHHEE OKpAalllMBaHHE, UTo
yKa3biBacT Ha OKOHYaHHUE THTPOBAHMA.

MeTon No3BOMAET ONPEAEIATh COAEPKAHHE THOMOUEBHHBI B CONSHO-KMCIOTHBIX
1IPOMBIBOMHBIX PACTBOPAX B AMANa30He KoHLUEeHTpaiwit ot 0,5 no 8,0 r/am’

4. BbIIIOJ/IHEHHE AHAJ/IN3A

4.1. Brinos1HeHHE ORpeaESIEHN.

1} konnueckyro Koaby BMecTHMocTsio 250 oM’ oT6upatoT 1-5 ¢M HCceayeMoro
puctsopa (B 3aBUCMMOCTM  OT PACHETHOM KOHUEHTpaLMM B KOHTYPE KOTIa),
JwGanasmot a0 100 cM’ AHCTHANTHPOBAHHON BOJBI, MOAKMCAMOT pacTBop | cM® 10 H
CCPIOH KHUCIOQTBI, TIIATENBLHO neg)ememrmalm: Jarem noGasnsior | oM’ 5%-HOro
pucrnopa #oaucroro kamua, 1 ¢cM™ 1%-noro pacteopa kpaxmaia u turpyior 0,05 H
PACTBOPOM XjiopaMuHa b 10 NogBleHns ycTOHYMBOro CMHEr0 OKPAIlTHBAHMS,

4.2. KoHuentTpamuio THoMoueBHRDI (I/AM°) PaccUHTHIBAIOT N0 GOPMYy.e

aN-3

Crpn, == ()

rae a — obbeM xyiopaMyHa b, nome gyt Ha THTPOBaHUE, cma;
N — HOpMaIBHOCTD PAcTBOpa XhopaMuHa b;

3 — rpaMM-3KBHBAJICHT THOMOYEBUHEI, paBHbIii 76,1 ;

V — o6beM aHANKU3MPYeMOit poObl, CM".
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5. HOPMbI [TIOTPELIHOCTH. @OPMLI NTPEACTABJ/IEHHA PE3YJALBTATOB
ONPEAEJIEHHA KOHUEHTPALIHH THOMOYEBHHBI

5.1. B HOpMATUBHO-TEXHHYECKON JNOKYMEHTALMH HE YCTAHOBAEHHI HOPMBI
[MOrPELIHOCTH OIPEACNEHHA COACHKAHMA THOMOUYEBMHBI B NIPOMBIBOYHBIX PacTBOpAax.
PeaynsTarel cornacho MU 1-317-86 npeacrasisior B cieayromen gopme:
C,C,,P.

5.2. Pesynwtar omnpeaeneHusas COAECPKAHUA THOMOYEBHMHBI C JOBEPHTEILHOM
BepoATHOCTBIO P = 0,9 naxonarca no tabn. 4.

Tabauya 4
JlnanaioH PesynbTar onpeneneHun

OTIpEREAAEMBIX Hwxuas rpanyLa | Bepxuss rpaHuLa |
KOHLIEHTPALH 4, | (nammenbiuee 3HaueHME), (Hanbonbilee 3HAYEHME),

r/aMm r/gm’ /oM’

0,5-8,0 C,=-0,0617 +0,994C L C, =0,1174+1,0128C, .
ITpumevariue. C , — 3HaYEHHE KOHLICHTPALIMH THOMOYCBUHDI, OMPEAETEHHOE

JTAHHBIM METO/IOM.

5.3, llpumep onpeaenennsa coaecp>XaHUg THOMOYEBHHBI B  TMPOMBIBOMHBIX
pacTBOpax:
NMPOBECTH aHaNu3 (CM. 11. 4),

PacCYHTATh COACPXAHUE THOMOYEBHHBI 110 dopmyne (1).
[Mpna=13cm’, N=0,05,3=76,1, V=15 cM?

C,=0,9882/0m";

ONIPEAETMTh HIMKHIOI M BEPXHIOK I'PAHHULI COlepIKaHUA THOMO4EBHHBI 110 Tab. 4.
C, =-0,0617 +0,994-0,988 = 0,92 ;

C,=0,1174+1,0128-0,988= 1,12

TaxkuM oOpaszoM, pe3yabTar onpeaeneHns CoaepxaHua THOMOYEBUHBI HAXOAHUTCH B
rpaiuuax ot 0,92 no 1,12 r/om’.
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ONNPEAEJ/IEHHUE KOHUEHTPAIIUH PA34.37.305.13-97
THAPA3INHA HOAOMETPHYECKHM
METOAOM

——r————

Meroanka peraaMEHTHPYET MNOPAAOK OIMPEAE/IEHHS KOHLEHTPAUMU TIUapa3sHHa
HONOMETPHYECKHUM METOAOM B [ACCHMBHPYIOUIUX pacTBOpaxX nocie XUMHYECKHX
OYHCTOK TEIUI0IHEPreTHHECKOro 060pyoBaHus.

Meroavka obecrieyuBacT rnojiyuyeHue JOCTOBEPHBIX XAPAKTEPUCTHK MOrpelliHOCTH
onpeaesieHU KOHLUEHTPAaLKY ryapa3sHHa IpH NPHUHATON TOBEPUTENBHOU BEPOATHOCTH
H OTIpEACAAET COCOOB! NX BbIPAKEHNA.

Pe3yabTaThl ONpeneaeHns KOHUEHTPAUMH IHApa3syHAa MCIONbL3YIOT I8 KOHTPOJIA
3a MPOLIECCOM MPUrOTOBJIEHUA pearcHTa H Pacx0ioM €ro B X01¢ MacCHBaLMH.

1. CBEAEHHUA 06 OBBEKTE KOHTPOJIA

OOBEKTOM KOHTPOJIA, SABJAIOTCA NMACCUBHPYIOLIME PACTBOpPHI I10CNE KHUCJIOTHOM
[pOMBIBKH 000py/1I0BAHHSA, a TAKXKE pacTBOPL! U3 Daka MPHUIOTORICHUA PEAreHTa.

2. CPEACTBA U3MEPEHMH, NOCYAA, BCTIOMOTATE/ILHBIE YCTPOHCTBA,
PACTBOPBI U PEAKTHBbDI

[lpy onpeneneHUH KOHLECHTPALMKH TUApa3vHA CACAYET MPUMEHATL CPEACTBa
M3MEPEHHN, MOCYAYy, BCIMOMOTraTeNbHbIC YCTPOHCTBA, PpACTBOpPbl U  PEAKTHBBI,
[iepeyeHb KOTOPHIX NpuBeaeH B Tabn. | -3.

Tabnuya 1
o Cpeacrsa nimMepennil
HauMeHoBaHME Tun | [Inanaizon |Merponormuecku HT/
| H3MEPEHH e
N B | H XapaKTepHCTHKH
[3ccur naboparopubie | BJIP-200 | 0-200r | Ilena neneHus 'TOCT 24104-88
AHAJIUTHYECKHUE | 0,00001 r
Tabnuya 2
Hocyaa n BCNOMOTATE/ILHBIE YCTPOHCTBA

| | InmcioBaHue Tun HTA

| 1C0:0bl MepHBIE 2-1000-2 | TOCT 1770-74
). K0:16bl KOHMYECKHE BMECTHMOCTBIO 250 M — 'OCT 25336-82

3 |$IO?BTKH 18 TUTPOBAHHUA BMECTHUMOCTBIO 5 H — ] ['OCT 29251-91

28 eM”

1. | lunetkn 2-2-10 | TOCT 29297-9]

§. IKanenbHMLA U1 OAHOKPATHOMN I03HPOBKH | — | TOCT 25336-82

6. YacoBoe CTeKIIO — —

7. YnusepcansHaa HHAMKaTopHad Oymara —- [MTHJ 50-975-84
lpoussoacTsa Yexnu, Cnopakun Wi moban
0T€HECTBEHHAA ¢ TEMH XKe NapamMeTpamMu
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Tabruya 3
PacrBopbl H PeAKTHBbLI

FHammcmma}[ma Knaccudu HT
Kalms

1. Boaa aucTrinMpoBaHHan — 'OCT 6709-72

2. CepHopaTHcTOKMCASIH Hatpwmit 0,1 H pacTsop — TY 6-09-2540-72

(rotoBHTCA M3 PUKCAHAIA) |

3. Hon 0,1 H pacTBOp (rOTOBHTCH M3 PUKCAHANA) — TV 6-09-2540-72

4. Enxuit natp 2 H pacrsop | xu ['OCT 4328-77

5. Cepnas kucnora 2 H pactsop X.4. | TY 6-09-2540

|6. Kpaxmai pactBopumeiit 1%-Hbilt pacTBOp — —

(pacTpopsaIOT | T Kpaxmasia B HEGONbLIOM

KOAHYECTBE BOABI, 100aBNIMOT KUTIALLIEH

JMCTIWINNpOBaHHOMN BoAbl A0 00bema 100 CM M

KUIAITAT, NOMEIIMBAA a TeueHne 1-2 MUH) 1

}7. bukapbGoHaT HaTpNsa KpUCTANIHYCCKUM Y. —

3. METOJ H3BMEPEHHUH

CyYLIHOCTh METOAA 3aKNIOYACTCA B TOM, YTO B HEHTpansHON W MmENoyHON cpene

o pearupyer ¢ rTHapa3sHHOM IO peaKLuHH
N,H,+2I,=4HI + N,

U1 onpeneneHus KOHLEHTPALMM THAPA3sHHA B UIEAOYHBIX M HEHTpaibHBIX
pacTBopax IPHMEHAIOT METOR ITPAMOro THTPOBAHHUA pacTBOPOM Hoa.

OrnpeneneHnio KOHUEHTPauud THApasHa B aHaNU3WPYEMBIX pacTBOPAX Menaer
npucyrcTeue MOHOB xkene3a (II) u (III), xoTopoe ycrpaHseTcs CBA3BIBAHHEM MX B
TMAPOOKCHADBI MPH noGaBJIEHUH PACTBOp2 AMMHUAKA.

Mc'ros,u NMO3BOJIACT ONMpeEAeIITh KOHUEHTPALMIO ryapa3vHa b guanasode or 0,05 no
2.0r/cm,

4. BbIIIOJIHEHHE AHAJIN3A

4.1. KOHIICHTPANMIO FHAPA3HHA ONPEACIAAIOT METOAOM NPAMOro THTPOBAHHA.

B koHuueckyro kxonby BMectHMOCTBIO 250 cM® orbuparor 1 -5 oM’
AHAIBUPYEMOTO pacTeopa, M0GansioT A0 100 ¢M’ IMCTIWLIHPOBAHHOM BOIB,
onpeacnsoT 3HauenHe pH pacreopa (o yHUBEpPCAIbHON HHAMKAropHON Oymare) M
AOBOMAT 3HAYEeHME pH no 6-7 (pacTBOpOM CEPHOM KMCJIOTHI MJTH €AKOr0 HaTpa).

B npoby seoasr 0,3-0,5 r OukapGoHara Harpms, 1 cM’ 1%-Horo pacTBopa
KpaxMana u TuTpyloT 0,1 H pacrsopom Honxa 10 NMOABNCHUA HE-HcHe3aoumeh cHHel

OKPAacCKH.

4.2. KOHMEHTPANHIO THAPAIHHA (rl,um"') PACCHMHMTBHIBAIOT NO QopMyne
Co = a-N-8 (1)
N, H, V >
rae a — obbeM 0,1

H pacrBopa #ona, nomeiumit Ha THTPOBAHHE, CM,

N — HOpMAIBHOCTH pacrBopa Hoaa,

8 — rpaMM-3KBHBaJIEHT I'Hpa3iHa B JJAaHHOH peaKIfu;
Y — 06beM aHaM3HpyeMoit ITpobhI, cM”.
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5. HOPMbI NOTPEITHOCTH. ®OPMbI NNPEACTABJ/IEHHUA PE3YJ/IbTATOB
ONPEAEJIEHNA COREPKAHNATHUAPA3ZHHA

5.1. B HOpPMaTHBHO-TEXHHYECCKON MHOKYMEHTAIlMM HE YCTAHOBJICHH HOPMbI
MOrPEeIHOCTH OMNpENC/ICHU COAEPIKAHHUA TMApa3vHa B NAcCHBHPYIOUWIMX PACTBOpPAaXx
MOC/Ie XUMMIUYECKHX OYHCTOK TEIUIOIHEpreTHHECKoro 00opyaoBasus.

PeszyapTarsl cornacHo MU 1317-86 npeacrasnsiorcs B ciaeayrole#t popme
C,C,,P.

5.2. PesynprarT oOnpegcaeHNs COAEPKAHMA Truapas’vMHa ¢ JOBEpPUTENBHOMN
BepOoATHOCTLIO P = (0,9 HaxoaaT nto tabn. 4.

r , Tabauya 4

HnanazoH Pesynbrars! onpeacacHus
ONPEACITACMbBIX Hwxuss rpannua Bepxusas rpannua (HanGonbuiee
| Kouuempfmﬁ, (HAWMEHbBLIEE 3HAYCHHUE), 3HAYEHHE),
r/ M r/am’ r/am’
0,05-2,0 C, =0,0031+0,94375C,, | C, =0,00007 + 1,0933C,__
[Ipumeyanue. C  — 3HAYEHHE KOHLEHTPALIMH M'Mpa3HHa, OnpeaenieMoe
JIAHHBIM METO/IOM.

53 [Ipumep onpegencHus COaAePKaHMA rMapa3snHa; npoBeCcTH aHamul (cM. m. 4);

paccuuTaTh coaepxkanne ruapasuna no Gopmyne (1). [Mpu a = 3,25 em’, N =0,1 u
V=5cMm

Cyn, = 0,522/ 0m
OfpeaeaHTh RIDKHIOK H BEPXHIOW IPaHHUbI COAEPKaHUA riapasyHa 110 T1abin. 4.

Cprx.. =0,0031 +0,94375.0,52 = 0,49 ;
Cprn.. =0,00007 +1,0933-0,52 = 0,57

Takum oOpasom, pesysibTaT ONpeacaeHUs COACPKAHUA THApa3’vHa HaXOAWUTCA B
I'patnuax or 0,49 no 0,57 r/nm’.
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ONPEAEJEHHE COAEPXKAHHUA PA34.37.303.14-97
®OPMAJIBAETHAA

Meroanka periaMeHTHPYET MOPAZOK OfpeleNeHua CoAcp xaHus (GopManpaeruaa
B INPOMBIBOYHBIX pacTBOpax NpH XHMHYECKHUX OYHCTKAX TeIUIOIHEPreTHYECKOro

obopynoBsaHus.
Meroauka ofecrieudBaeT ronydeH1ue JOCTOBEPHBIX XapaKTEPUCTHK MOrPEHIHOCTH

OIpENe/ICHNs  coaepkaHus  opMmanbaerdaa Ipd MNPUHATOR  NOBEPUTENBHOM
BEPOATHOCTH H onpeaenser criocobbl X BhIpAKEHHS.

Pe3ynbTaThl ONpefeNeHUs coacpxanus ¢QopManbAeruga HCNOAB3YIOT AN
KOHTPOJI 338 COAEpP)KAHUEM HHTHOUTOPOB B TNPOMBIBOYHBIX pPacTBOpax IMpH

XUMHYECKHX OUMCTKAX TEIUIO3HEPreTHIECKOro obopyRoBaHmA.

1. CBEAEHHA Ob OB'BEKTE KOHTPOJIA

OOBEKTOM KOHTPOAA ABJSIOTCA TIPOMBIBOYHBIE PACTBOPbI HHTHOMPOBaHHBIX
MHHEPAIBHBIX KUCJIOT.

2. CPEACTBA U3MEPEHHH, NTOCYAA, BCTIOMOTATEJbHBIE YCTPOUCTBA,
PACTBOPBI H PEAKTUBbBI

[Ipu onpeneneHuM coaepxauus QopMmanpAcruaa cCAacayer NMpPUMEHATH CpPeACTBA
H3IMEPEHUH, TIOCYNy, BCITOMOraTeé/bHbBIE YCTPOMCTBA, pACTBOPbl H PEAKTUBBLI,

nepeveHb KOTOPBIX MpHBeaeH B Tabn. 1 -3.
Tabnruya 1

o Cpeacrsa mamepennti
Haumenopaunwe | Tum JInana3zon MerponormecxﬁET HTAI

. U3MEpEeHUH XapaKTePUCTUKH
Beco naGoparopusie | BJIP-200 | 0-200r | Llena genenus |I OCT 24104-88

AHATMTHYECKHE 0,00001 r
- 1 i | -
Tabruya 2
Ilocyaa H scmoMorare,ibHbI¢ YCTPORCTBA

HauMeHOBaHUE Tvn HTH

1. KosGnl MepHbie | 2-1000-2 | TOCT 1770-74
2. Kon6bl KOHH4ECKHE BMECTUMOCTBIO 250 cM — 'TOCT 25336-82
3. BIO?GTKH JUIS THTPORAHHUA BMECTHMOCTBIO 5 U B | ['OCT 29251-91
125 cM
4. Tvmertku Ha 1 w 10 o™’ | 2210 | TOCT 29297-91
5. Kaneasunua 114 01HOKPAaTHOM J03MPOBKH — ["OCT 25336-82
6. IlecouHbie Yachl Ha 2 MHH — —

7. YuuBepcanbHas MHAWKaTOpHas GyMara ! — ITH]I 50-975-84
npousBoAcTea Yexun, Cropakuu unn mobas

OTEYECTBCHHAA C TEMH XK€ NMapaMETpaMH L
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Tabnuya 3
PacTBOpb! H PeSKTHBbI

HaumenoBaHue Knaccuoux | HTA

aly
1. Bopa aucTUNIMpOBaHHANA | — [I'OCT 6709-72 1
2. JIByyraexkucaniih narpui (HachiuieHHbIN X.Y. I'OCT 83-63
pacTBop)
3. Yraexucnmii Harputt (HachiLeHHbIi X. 4. I"OCT 83-63
pacTBop)
4. CepHHCTO-KUCBIH HaTpuil 6e3B0AHbIT y.1.a [TOCT 195-77

(cynb¢ur HaTpHUA) 1 M pacTtsop (pacTBOpPAIOT
126 r peaxtsa B 1 oM’ BOsIbI)

5. Unaukatop MeTUIOBbIA KpacHbIl, 1 %o-HbilH — —
CIIMPTOBON PACTBOP (pacTBopsior 1
unaMKaTopa B 100 cM® cnupra)

6. Pacrsop #oxa 0,1 H xoHueHTpauus 4.0.4 . 'OCT 4159-64
(roToBUTCS U3 pUKCaHaIa) [

7. Co/stHag KMCNoTa KOHIEHTPpUpOBaHHAaA X.4. TY 6-09-2540-72
(nnoTHocTh 1,19)

8. Kpaxman sogopactBopumslit 0, 5%-Hbiit — ["OCT 10163-62

pactsop (pacreopsator 0,5 r kpaxMaia B
HeOOJLIIOM KOJWUYECTBE BOALI U JOBOIAAT
00BeM 10

100 cm’ kumsimedt Bosoh) |
9. CnupT 3THNIOBBINA pEKTUPHKATUMOHHBIT | — I'OCT 18300-87
TeXHUYECKHH

3. METOX USMEPEHHUH

[Ipn okMCIeHMM HEKOTOpbiX HMHruburopos (yporponuH, I1b-5) B npouecce
XUMHYECKMX  OYMCTOK  MHrHOUpoBaHHOH  CONAHON  KHCJAOTOR  0Opazyercs
popmansaeru.

Meton onpenenenus coaepxanua GopmManbaeruna OCHOBAH Ha CBA3bIBAHUH €0 C
Cyjb(puTOM HATpHA B INENIOYHOH Cpelie H OTTHTPOBBIBAHHHM CY/b{HTA HATPHA,
OcnOO0IUBINETOCH 1O XOAy peaKLMU B KOJIMYECTBE, IKBUBAJICHTHOM (opMalibaeruay
pUCTBOpOM Hoja,

| [pu onpeaeneHnit coaepxanns popManbierinaa B npody UccaeayeMoro pacTeopa
Aobassercs M30bLITOK CynbduTa HATPUA, KOJHYECTBO KOTOPOIrO HE JOJDKHO OBITh
menniue 0,5 Mr-akB Ha 2,5 mr 3kB. dopManbaerdaa B npo0e, He BCTYMHBIIMHA B
DCOKIHIO CYABQHUT OTTHTPOBBIBAETCA HoaoM B cnabGokuciolt cpeae. 3areM mnocinae
lojueIauBaHis UCCNENyeMoro pactsopa KapOoHaToM HaTpMma A0 3HadeHua pH= 9
ocpodoauBIIHica (B KOMMYECTBE, SKBMBAJEHTHOM KONHYECTBY (QopMmannaernna)
CYALPAT HATPHA OTTUTPOBBIBAETCA HOAOM.

JlnanasoH onpeaensieMbiX KOHLICHTPALMIA,

Meron mno3Bosser ONpelAcINTE coacpkaHnue ¢opManbIeruja B IPOMLIBOYHBIX
pucropax B guanasone ot 0,5 go 1%.
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4. BBINIOJIHEHHE AHA/IM3A

4.1. Boino/IHeHHE ONpeEAe/IeHHN,
B xoHMuecky0 Koaby nmec*rm.mcrbm 250 cm® orbupator 1 oM’ uccreayemoro

pacTBOpa, A0OABAAIOT 5 ¢M® HACHILIEHHOTO pacrBopa DukapOboHara Harpua ¥ 0,5-1,0
cM® 1 M pacropa cynbdura HatpMs (B 38BUCHMOCTH OT  KOJMYECTBA
gopmanbaeruna). CMech BLIAEPKUBAIOT § MHUH (AnA TNONHOTH! NPHCOCAMHEHUS
cynspura), 3areM BBOJAT 1 -2 xamm 0,1 %-HOro pacTsopa MHANKATOPA METHIIOBOTO
KPacHOr0 ¥ MOAKHCIIAIOT KOHLIEHTPUPOBAHHOHN COMMHON KUCIOTOH MPH HHTEHCHBHOM
nepeMeiInBaHHH ,uo MOABJICHHA KpacCHOM OKpacku. K MOOKHUCIIEHHOMY pacTBOPY
nobasasmor 1 oM 0,5%-HOro pacrsopa Kpaxmana M OTTHTPOBBIBAIOT H3GLITOK
cynb(bm‘a 0,1 H pacropom Hoaa {0 nogsneHus cuHelt okpacku. 3aTem 100aBisoT 5
CM® HACBILIIEHHOro pacTBopa kapGonara Hatpus (pH = 9), BBIZEPKHMBAIOT 5 MHH,
CHHAIS OKpacka NpH 3TOM Hcuedaer, a ocBoldoamsliieecs KOMHUECTBO Cyiapdura,
IKBUBAJIEHTHOE ¢GopMansaeruny, orrurpossiBaor 0,1 H pactBopom #Homa 1o
Heucuelalowe cuHelt oxpackn. Turpopamme NpoM3IBOOAT MCAJICHHO, TIUATEABHO
nepeMeinypad mpofy, Tax Kak peaxkims, B pe3yasrare KoTopod MaeT ocBoboxacHue
Cynb(HTa HATPHA, MPOTEKAECT BO BPEMEHH.

4.2. Coaepxanne popmanbaernga (%) spiaucanior no popmyane

Cp = a-15013 100, (1)
V -1000

rne a—- ob6wvem 0,1 H pacrsopa ioga, nomennit Ha THTPOBAHHME, cM;

1,5013 — mr (dopmanbgernna coorne'rcmye'r 1em’ 0,1 H pacTeopa tona),

V— 06beM aHaTH3HUpyeMolt mpoOkl, cM”.

5. HOPMbI NMOTPEIIHOCTH. ®OPMbI NNPEACTABJIEHUSA PE3YJ/IbTATOB
ONPEAENEHUA COAEPYKAHHA ®OPMAJILAETHIA

5.1. b HOpPMATHBHO-TEXHMMECKON MNOKYMEHTAUHMH HE YCTAHOBJCHB! HOPMBI
MOrPEeIHOCTYT  ONpEACNeHNA coaepkaHus  ¢dopManpaernia 3  IPOMBIBOMHBIX

pacTBopax.
PesynsTars cornacHo MM 1317-86 npeacrapigror B cneayromeil gpopme:

C.,C,,P.

5.2. Peaynprar omnpegencHvs copepxaHus ¢QopMalbaeruia ¢ A0BEPUTETLHOIN
BEPOSTHOCTLIO P = 0,9 HaxoxuTcs no tabn. 4.

Taéﬂmfla 4
Hunana3on PesynpTar onpeacneHun
onpenenaemgni . |  Hwiuas rpanyua | Bepxuas rpasmua
KOHLCHTpAIH, 7o (HauMeHbIlee 3HaYeHHe), | (Hanbosslee 3HAYEHHE),
| % | %

| 0,5-1,0 C,=0,0033+0,9701C | C, =0,0159+1,0164C

IIpumeyanue. C _ — 3HAYCHHE KOHUEHTpALMH GopMaiberuaa, OnpeaeieHHOE

OAHHLIM METOIOM.
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5.3. Ilpumep onpeaeneHua coacpxanust ¢opManbAeruiia B IPOMBIBOYHBIX
pacTBOpax:

MpOBECTH aHaNN3 (CM. 11. 4);

PACCYHATATE coue?maﬂue ¢0PM3JIBI[€I‘H11& no popmyne (1).

[Ipna=475¢em, V=1cMm

Cqb =,71%;

ONPEAENUTh HIDKHIO W BEPXHIOI I'DaHMIB! colepkaHug (opManbaeruua mno

1a671. 4.
C, =0,0033 +0,9701-0,71 = 0,69 ;

C, =0,0159 + 1,0164-0,71 = 0,74.

TakuM o0pa3oM, pe3yabTaT ONPeACIeHUd COAePKaHNA GopMaIbaernia HaxoaANTcs
b rpanuuax or 0,69 mo 0,74%.
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KAYECTBEHHOE OIPE/IE/IEHHE PA34.37.305.15-97
NMPUCYTCTBHA KAIITAKCA

MeroaHka pernaMeHTHpyeT NOpALAOK ONpEeACNeHMA NPHCYTCTBUS KalTAKCA IIpH
XMMHYECKHX OYHCTKAX TEIIOIHEPreTHUECKOro 000pya0BaAHNA.
Meroauka obecrieunBaeT MONy4YeHUE JOCTOBEPHBIX MAAHHLIX O MPUCYTCTBHM

KAImTaKca I1pyd XHMHYECKMX OUHCTKAaX.
PeaynbTaTel ONpPEACNCHHA KanTakca MCHOAB3YIOT ANf  KOHTPOJAA 3a €ro

NMPUCYTCTBHEM UMM OTCYTCTBHEM B TMPOMBIBOYHBIX DPACTBOPAX IMPH XHMHUYECKHX
OYHCTKAX.

1. CBEAEHHA Ob OB BEKTE KOHTPOJIA

OG6beKTOM KOHTPOJS MOTYT CIIYXHUThH TPOMBIBOYHBIE PAaCTBOPbI KOMNJICKCOHOB, &
TAKXKE CEPHON KUCIOThI, HHIHOMPOBAHHLIC KAITTAKCOM.

2. CPEJICTBA H3MEPEHHH, IOCY/IA, BCIIOMOTATE/ILHBIE YCTPONCTBA,
PACTBOPBI M PEAKTHBbI

[Ipu onpepneneHuy MPHCYTCTBMA WKW OTCYTCTBHA KANTAKCA CIEAYET NMPHMEHATH
cpeacTesa M3BMEpEHHHA, NMOCyRy, BCIIOMOraTeNbHbIe YCTPONCTBA, PACTBOPH!I U PEAKTHBY),
nepeqYeHbL KOTOpPbIX NpuBeeH B Taba. 1-3.

Tabauya |
Cpeactpa namepenni
HaumeHoBanue Tun | Inanazon |Merponoruyeckm HT/
HIMepeHuhH e
] & XapaKTEPHCTHUKH
Becsl naGoparophsie | BJIP-200 | 0-200r Liena nenenna | [OCT 24104-88
aHAJIHTHYECKHE 0,00001 r
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Tabnuya 2

Ilocyaa m BcnomMoraresabhble yerpolicrps

| laumMEeHOBaHHE

Tun

1

HT

|. Konba xoHMueckas BMECTHMOCTBIO
250 cm”

2. 11po6upxa

3. Linansap u3MepuTensHbli
IMCCTUMOCTBEO 50 cM”

L 'OCT 1770-84

———

4. | lnunerka

[OCT 20292-84

4 13opomka

—+-—

0. ODunbTp OyMaxkHbIf (KpacHas WK
(JeJlan JeHTa)

7. | pywa pe3uHoBas

K. YunsepcaibHass HHAKKATOPHAs
fymura npoussoacrsa Yexus,
(J10pakuy Wiy Jjaodas oredyecTBEHHAsA C
TCMM XK€ rnapaMeTpamH.

[TH] 50-975-84

| Tabruya 3

o PacTBOpLI H pEAKTHBLI
| lanmeHOBRAHHE | Knaccupukaums | HTJ
1. Xnopua mean E FOCT 4164-61
2 X nopus aMMOHHS ! X. 4. ['OCT 3773-72
3. AMMHaK KOHIIEHTPHMPOBAHHbI X. 4. 1 TOCT 3760-79
4. YkcycHas kucnora 20%-Hoi X. Y. ["OCT 61-75
KOHLIEHTPALIMH
5 Fﬁﬂpoxcunamnn CHAPOXAOPHA — i —
20%-ubiti pacTBop (20 r peakTuna q
pacTeopsior B 100 M
JUCTHTUPOBAHHOMN BOZbI)
6 | luTponpyceun HATPHA * q [OCT 4218-48
| bukapbonat HaTpus y. [T'OCT 4201-66
IKPHC TATHMECKHM
Oxonuanue mabauyst 3
[ [oumcHOBaHHE Knaccupukaims HTA
8. poMucTsi Kammi 0,1 H ] — MPTY 6-09-1678-64
Konneirrpammy (puxcaHan)
Y | lurpuT HaTpUA Y. I'OCT 4197-66
KPUCTATNTHYECKURA
10. Bopa aucTHwIMpOBaHHAA — | TOCT 6709-72
§
[2. CnupT 3TUNOBBIH — 1'OCT 18300-87
PEICTAPUKALMOHHBIA TEXHUYECKHH
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3. METOAbI ONPEAENEHHA

KayecTBeHHOE ONMpee/ICHHE KanTakca BO3MOXKHO BHIIIONHHTb TPeMs pa3IHYHBIMH

METOaMH.
3.1. Onpeaencune KANTAKCA € XJIOPHAOM MEIH.
KayecTBEHHOE ONpeAe/JcHHE KanTakca OCHOBAHO Ha TOM, 4YTO npH oGpaborke

AHAMM3KPYEMOIQ pPACTBOPA PACTBOPOM CONM MEOH, B NPACYTCTBHM KaITakca
o6pasyercs 0CafoK XKeITOro LBETa No PeaKkumu:

Cu** +2RS™ > 6Cu1iR9)1

[IpuroroBieHUe pacTBOpa COJIM MEIH:

a) 1,5 r xuopuza Memu ¥ 3 r Xnopuaa aMMORHA pacTeopmior B 20 oM’
AUCTWINUPOBAHHON BO/bI, ,uoﬁaaﬂﬂm 3 cM’ KOHLEHTPMPOBAHHOTO aAMMMAKa M
pa3GaBnsioT BoAoH 10 SO oM’

6) 20 r rmpomnnamuﬁa CHAPOXIOPUAA pacTBopsior B 100 oM’
JUCTHNITUPOBAHHOH BOJBI.

PaCTBOpBI "a" u "6" cMewmsaloT B paBHbIx o6beMax. B mpoOupky npuimBaioT |
CM aHANTU3HPYEMOro pacTBopa (AMMHAYHOrO MM YKCYCHO-KHMCIIOTO) U Jmﬁaanﬂm l
CM’ pacTBopa CONMH Meau. B OpUCYTCTBMM Kamrakca He MeHee 0,2 r/am® B
AHATM3UPYEMOM PACTBOPE BHINALACT 0CANOK KENTOTO LIBETA.

3.2, Onpeaesienne KAaNTAKCA C HHTPONYCCHAOM HATPHSA

KayecTBEHHOE OMNpeaeNIeHNe KaNTakcAa OCHOBAHO HA peakuud €ero ¢
HUTPOITYCCHAOM HanH}I [Ipy HamuuM B TIPOMBIBOYHOM pPACTBOPE Karirakca He

meee 0,2 r/amM’ U M3IOBITKA ABYYr/IEKHUCAOTO HATPUA BO3HHUKAET WHTEHCHBHOE
3eJICHOE OKpAalIBAHHE.

[purorosnenne peaktupa: 0,5 r muTponyccuaa Hatpus pacreopsioT B 10 oM’
IMCTHIITHPOBAHHOM BO/IbI B H3MEPHTENBHOM LIMIMHAPE BMECTHMOCTBIO 50 ¢M°, 3aTeM
npubasaator 0,5 r ruapoxcunaMuda ¥ Ir OmkapOGonara Harpud. B xone peaxuuw
NPOUCXOAUT BhIAECICHHAE ra3a. 110 OKOHYAHKH €ro BBLACIEHHS B PACTBOP NMPUOABISIOT
2 xaruid GpOMHCTOro Kaiug, U3OBITOK KOTOPOTO yAANSIOT C IMOMOLLBK) HArHETaHHS
BO3AyXa U3 pe3nHoBoW rpywu. llopydeHunldl pacTBOp (PUNBTPYIOT 4epe3 (PUIbTp
(6enas nenra) U pa3GasisioT BogoM 10 25 oM.

B npobupxy npuansaiot 1 oM’ AHAIM3UPYEMOr0 pacTeopa 4 | CM’ peaKTHBa.
ITosiptenye HHTEHCHBHO 3€JIEHOH OKPAaCKU YKa3bIBAEeT Ha IPUCYTCTBHUE KaNTaKca.

3.3. OupeneneHue KanTaKca ¢ AIOTHCTOH KHCNOTOIH

KauecTBeHHOE OIpEACNEHNE Kanrakca OCHOBEHO HA peakuMM €ro ¢ a3oTHCTOH
KHMCJIOTOH B MOMEHT €€ nojayueHus. [logBneHne KpacHoro OKPAUIHBAHMA yKa3bIBACT
H4. MPUCYTCTBHE KANTAKCA B aHaJmanpyeMOM pacrBope He Menee 0,2 F/ILM

B npoGupKy NpuIHBalOT 1 ¢M’ aHATH3MPyeMOro pacTBOpa, 0,3 cM> 3THJIOBOTO
CTIMPTA, HECKOJILKO Karenb JeasHol yxcycHolt kncnotst u 1 cMm® 20%-Horo pacTsopa
HUTPHUTA HaTpHuA. [IpM HATHYMH B aHAIM3MPYEMOM PacTBOPE KalTakca BO3HHKAET

KpaCHOC OKpAalIHBaHUEC pacTBOpa.
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KAYECTBEHHOE OITPEAEJEHHE PA34.37.305.16-97
NPUCYTCTBHUA KATAIIHHA B
[TIPOMBIBOYHbLIX PACTBOPAX

[y

MeToiMxa perjaMeHTHPYET NMOPANOK OMpeldeSICHUS TPUCYTCTBMA KATANWHA NPH
XMMUYECKHUX CYMCTKAX TEMJIOAHEPreTHIeCKoro 00opyaoBaHus.

Meroauka obecrieumBaeT MOJyHeHME HOCTOBEPHBIX AAHHBIX © MNPHCYTCTBUH
KWraMiHa B MPOMBIBOYHBIX  PacTBOpax  NMPH  XUMMHMECKHX  OYMCTKAEX

1 CHI03HEPreTHYECKOrO 000pyAOBaAHMA.
Pe3ynbTaThl ONPEACNIEHUS KATAMMHA MCIIONB3YIOT A4 KOHTPOJNA 38 HANHYHMEM €ro

I} IPOMBIBOYHBIX PACTBOPAX NMPH XMMHYECKUX OUHCTKAX.

1. CBEAEHHUA OB OBBEKTE KOHTPOJIA

O6bekToM KOHTPOJIS MOTI'YT CHY)XUTh NpPOMBIBOUHBIE DPACTBOpPBI TpHNAOHA b ¢
MHUIIEpATTBHBIMH WIH OPraHU4Y€CKHMH KUCIOTaMH,

2. CPEACTBA U3MEPEHHI, TOCY A, BCIOMOTATEABHBIE YCTPOHCTBA,
PACTBOPBI H PEAKTHBBI

[lpyu ompejeleHUH DPUCYTCTBUA MAM OTCYTCTBUS KAaTanUHA CIACAYET MPUMEHATH
CpCACTBA H3MEPEHHH, NOCYRY, BCIIOMOTaTENbHBIE YCTPONCTBA, paCThOPbl U PEAKTHBLI,
HepeYeHb KOTOPBIX NpUBEaeH B Tabn. 1-3.

Tabauya |
_ B CpencrBa HiMepenni
HaumeHoBaHue Tun | JInana3zou | Merponoruueckue HTA
M3MEPEHUR | XapaKTePUCTHUKH
1, Bechl BJIP-200| 0-200r | llena nenenus | TOCT 24104-88
naboparopHbie 0,00001 r
QHAIMTHYECKHE | |
2. pH-meTp pH-121 -1+14 OcHoBHas
a0CcoMOTHAR {
MOrPeIHOCTDb |
J +0,04
Tabruya 2
Ilocyaa n BcnnoMorare/ibHbie YCTPOHCTBA

HuonmeHoBaHuE Tun HTA
1. l?‘_lHJIHHﬂp M3MEPHUTENBHBIN BMECTUMOCTHIO 10| — I'OCT 1770-84
CM
2. [lunerka 2-2-10 ["OCT 20292-84
3. KaneasHuiia I8 OAHOKPaTHOM J03HPOBKH ] — } I'OCT 25336-82
4. YuusepcaibHad MHAMKATOpHAS Oymara “ — [THJ 50-975-84 |
npoussoacrea Yexnu, Cnopaxuu wid mobas
(PCUCCTBEHHAA ¢ TEMH K€ mapaMeTpaMu
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Tabnuya 3
_PacTBOpbI H PEAKTHBbL!

LHHHMEHDBWB Knaccudpmnkaipn HT/]

1. Bona aMcTIHpoBaHRaA — I"OCT 6709-72

LE. Boxguelt pacTBop amMMHaka B — T — !
OTHOLIEHHH |:1

3. Muaukatop GpoMkpe30noBbii 4. J1.8. T MPTY 6-09-1573-64
nyprypHsitt 0, 1%-Hpi#t BoaHbIA |

pacteop (pactsopsror 0,1 r
MHIHKATOpA B 100 CM
NHCTHINHPOBAHHOMN BOADI) |

| -

3. METOAbI ONNPEAEJIEHHA

KayectBeHHOE OnpeaencH1e KaranuHa OCHOBAHO Ha LIBETHON peakuuM KaranuHa C
HHAMKATOpOM OpPOMKPE30NOBBIM NMYPIYpHeIM. Ha npucyTcrBue KarannHa yka3plBaeT
ronyfoe okpammeanue uccreayeMoro pacraopa nocie nobasjaecHHs HHAMKATOPA, Ha
OTCYTCTBHE — (PMONIETOBOE OKPALLIHBAHME.

[IpucyTcTBHE KanTakca B HCCHAEAYEMOM  pacTBOpE MELIAET IMPOBEACHHIO
KQycCTBEHHON peakuuu Ha KaTAHWHM, B 3TOM ClIy4yac KaTanuH NAaHHOW peakuuedt He
oOHApPYXXHBACTCA.

KauecTBeHHOH peakimell 0OOHapyXHBalOT TNPUCYTCTBHE KaTanWHa TMpH  €ro
COflEPXKAHUM.

— o1 0,01 70 0,1 r/aM° B BOAHBIX PACTBOPAX;

— He MeHee 0,1 I/aM’ B MPOMBIBOYHBIX PacTBOpAX.

4. BbINNOJIHEHHUE AHAJIM3A

4.1. IToarorosxa npobur.
B ananusupyeMoit mpoOe npoBepAroT 3HaueHHe pH Ha pH-meTpe U noBoaAT ero 1o

plH = 8-9 pacrsopom ammuaka. Kourpon» 3a pH Beayr no yumBepcaibHOIA

MHHUKAaTOpHOU GyMare.

4.2. BoinoHenue onpenesIeHHs.
B impHAp BMecTHMOCTBIO 10 ¢M° OTOHMpAIOT nunerko S CM° TIOArOTOBNEHHON

mpoOul, pobasnmor 1 kxammo 0,1 %-uoro BonHoro pacreopa OpPOMKPEOROBOrG
MyprnypHoOro U TwiarenbHo nepememuparoT. 'onybo#t 1BeT pacTBOpa ykalnisaeT Ha
NPHCYTCTBHE KaTalmMHa, QHONETOBBIA LBET pacTROPa YKa3bIBAET HA €ro OTCYTCTBHE
Wn cofiepxanme Menee 0,1 r/am’ karanmHa.
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