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FTOCYJJAPCTBEHHBIA CTAHIJAPT POCCHHACKON SEIAEPALNH
A

KHCJOTA A3OTHASl TEXHUYECKAAS

Onpenenenne coiepanna xaopua-uoxon. HorenuuoMeTpHUeCKHA METON

Nitric acid for industrial use.
Determination of chloride ions content.
Potentiometric method

m
Jlata BBenenus 1995—07—01

1 ObJIACTb NPHUMEHEHHA

Hacrosiiui craHpapt yCTaHaBJIHBAe€T MNOTEHLHOMETPHUYECKHH Me-
TOH OINpPEeJeJieHHS COAePXKaHHA XJOPHI-UOHOB B TEXHHUUYECKOH Aa30THOH
hucJiote. MeToa IIPUMEHSIOT AJif BeLleCTB ¢ MACCOBOH J0OJIeH XJIOpHI-
HoHoB (Cl~), paBuo# uau 6onaee 2.10-4 9.

JlononuuTtenpHble TpeOGOBaHUS, OTpaXkamwllide NOTPeOHOCTH HApOAI-

100 X03AUCTBA, BbiIeJIeHb KYDPCHBOM,

2 HOPMATUBHBIE CCBHIJIKH

B HacTosimieM CTaHAapTe HCNOJAb30BaHBI CChIJIKH Ha CJeAyIoliue

CTaH/1apThi:
TOCT 1277—75 PeaktuBnl. Cepebpo a3oTHOKHCJOE. TexHHUeCKHE

YCJIOBH S

'OCT 1770—74 Tlocyna MepHast JabGopatopHasi cTeKJAsiHHasA. 1lu-
JHHADPBI, MCH3YDKH, KOJIObl, NPOOUPKH. TeXHUUECKHE YCJIOBHS

[OCT 2603—79 PeakTtuBbl. AuetoH. TexHnueckue yCcJaOBHS

FOCT 3118—77 Peakrupnl. Kucsora conanas. TexHHueckHe ycJo-
BUSA

I'OCT 4217—77 PeaxtuBbl. Kaauit a3oTHoKHCcAbIH. TexHHYeCKHEe yC-
JIOBHS

FOCT 4234—77 PeaxruBbl. Kanuii xjopuctoiii. Texuuueckne ycJo-
BH st

I'OCT 4461—77 PeaktuBbl. Kucsaora aszorHas. TexHHueckHe ycJo-

BH I

U3panne opnunaabHoe
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[OCT 6709—72 Bona nucTuANHpOBaHHas. TeXHHYECKHE YCJIOBHS

TOCT 7328—82 Mepsl Macchl o6uero HasHayeHHss H oOpa3LoBbIe.
TexHudyeckne ycCJOBUSA

F'OCT 24104—88 Becu naBopaTopHble obniero HasHaueHHsd H 00-
pasuoBbie OOmiye TeXHUYECKUE YCHOBUN

FOCT 25336—82 Ilocyna u obopynoBaHHe J1abOpaTOpPHbIE CTEKJSIH-
Hele THITHI, OCHOBHBIE NapaMeTPH U pa3MepHhl

TY 64—1—1411 llkadb CcyuiuapHsle 3JEKTPHYECKHE KPYTJbie
2B-151

3 CYHIHOCTb METOIA

MeTon ocHOBaH Ha NOTEHIHOMETPHYECKOM THTPOBAHHH XJOPHA-
HOHOB pacTBOPOM HuTpaTa cepebpa B cpele a30THafA KHCJOTA — aue-
TOH — BOJa C UCNOJb30BaHHEM CcepelpsAHOro M3MEPHUTENbHOrO 3JEKTPO-
Ja U KaJOMeJbHOIO 3JIEKTPOAa CpaBHEHHHS.

4 PEAKTHUBDBI

B xone aHanau3a cjaelyeT NMPHMEHATb PEaKTHBH XUMHUYECKH YHCTHIE
H UHCTHIE [IJ18 aHAaJH3a.

Bona pucrunnupoBannast no F'OCT 6709 uau Boga 3KBHBaNEHTHOH
YHCTOTHI.

Aueron mo 'OCT 2603.

Kucaora asornas no 'OCT 4461, pactBop ¢ Maccoso#t ponaeit 68 9
( p=1,4 r/cM?).

Cepebpo asoTHokucJoe no 'OCT 1277, pactBop MOJSIpHOH KOH-
uedTpauuu npubnusureiasio c¢(AgNO;)=0,1 Moan/aM® (0,1 n.). Ha-
BECKY a30THOKHUTAOro cepebpa Maccoil 8,0 r (pe3yapraT B3BEeIHBAHUS
3aMUCHIBAIOT C TOUHOCTBIO A0 BTOPOro AECATHYHOrO 3HaKa) MOMELIaloT
B MepHyIo K0a6y BMecTuMocTbIO D00 ¢M® u pacTBOpsAIOT B BoJe. PacTteop
nepeMelinBanT, pa3daBiadlOT BOAOH 10 METKH H CHOBa lepeMelIUBa-
10T — pacTBOp A.

PacTBop A XxpaHAT B CKJSAHKE H3 KOPHYHEBOro CTEKJA.

Cepe6po a30THOKHC/IO€, PACTBOP MOJIIPHOH KOHLEHTpauuu Npué-
ausutenanno ¢ (AgNO;3) =0,01 moas/am® (0,01 u.).

00 cm?® pacTBopa A nomellalOT B MepPHYIO KOJOY BMECTHMOCTBIO
500 cM3, pa36GaBiAOT BOAOH 10 METKH H IepeMeUIHBalT — pacteop b.

PactBop b rorossiT HenocpeacTBEHHO nepes HCNOAb30BAHHEM.

Cepe6po a30THOKHC/IOE, PACTBOP MOJIIpPHOH KOHIEHTpaluH npH6Jiu-
autenpHo ¢ (AgNO;) =0,004 moan/am3 (0,004 1.).

20 cM3 pacTBopa A noMellaloT B MEPHYI0O KOJIOY BMECTHMOCTDHIO
500 cm3, pa36aBasioT BOAOH A0 METKH H NepeMelIuBaloT — pactsop B.
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Pactsop B rotoBaT HeENoCpeaCTBEHHO Nepe] HUCHOJNbh30BaHHEM.

Cepe6po a30THOKHCJO0€, PACTBOP MOJIAPHOM KOHUEHTpauuu npHOJin-
autennHo ¢ (AgNQOj3) =0,001 moan/am?® (0,001 H.).

5 cM® pacTBopa A noMemialoT B MepHYyI0 KoOJA0y BMECTHMOCTBIO
Bb00 cMm3, pa36aBAAIOT BOAOH N0 METKH W lepeMelIdBalT — pactBop I,
PactBop I’ roToBAT HENOCPEeACTBEHHO Ilepe] HCIOJb30BaHHEM.

Kanui xaopucthiil (xaopug Kaaus) no F'OCT 4234, pactBop MoJsp-
HO KoHueHTpauuu ¢ (KCl)=0,1 moab/amM® (0,1 u.).

3,7276 r XJOPHCTOTO KaJHsl, NPEABAPUTENBHO BHICYLIEHHOrO IPH
TeMneparype 130°C B TeueHHe OQHOI'O 4aca M OXJIAXKIAEHHOrO B 3KCHKa-
TOpe, pacTBOPAT B HeGObIIOM oO6beMe BOJALI, PAacCTBOP KOJHUYECTBEH-
HO NMepeHOoCAT B MepHyo KoJ6y BMecTHMocTbio 500 cm?, pa3baBadioT
BOAOH 0 METKH U NEpPeMelInBaloT — pacTteqp Al.

PactBop A! rotoBAT HenocpejcTBeHHO Nepej HCIOJb3OBaHHEM.

Kanui xgaopuctoiii, pactBop MoaapHod KoHueHTpauuun c¢(KCl)=
=0,01 monp/aM3 (0,01 n.).

00 ¢cM® pacTtBOpa mnoMeularlOT B MepHYIO KOJOY BMECTHMOCTBIO
500 cM?, pa36aBasAOT BOAOH A0 METKH H NepeMeliHBaIOT — pacTtBop bl

Mcnosb3yoT cBexXenpUroToBJAeHHBIR PacTBOP.

Kanuit xJaopucThid, pacTBop MosasipHOH KoHuUeHTpauuu c¢(KCl) =
=0,004 moap/am? (0,004 H.).

20 cm® pactBopa A! nomewialoT B MepHyi0 KoOJOy BMECTHMOCTBIO
5q0 cM?, pa36aBJAOT BOLOH OO0 METKH H II€PEMEIIHBAIOT — pPAacTBOP
B!

PacTBOp roToBAT HENOCPEACTBEHHO Nepe] HCNO/b30BAHHEM.

Kanauil xJgopucTHd, pacTBop MoasapHo# KOHUeHTpauuu ¢ (KCl) =
=0,001 moan/am?® (0,001 H.).

5 cM® pactBopa A'! momelaloT B MepHYIO KOJOYy BMECTHMOCTBIO
??0 ¢M?, pasbaBJasAOT BOAOK N0 METKH H IlepeMEeIlHBaloT — PacTBQP

PacTBOp roToBAT HENOCPEACTBEHHO Nepel HCMOAb30BAHHEM,

Kucaora consnas no 'OCT 3118, pacTBop MOJASIpPHOH KOHUEHTpALUH
¢(HCI1) =0,1 mons/nm? (0,1 H.).

5 AIITTAPATYPA

Becol na6opartopubie obiiero HasHayeHusa tuna BJIKI-500r-M no
[OCT 24104 unu Bechl aHaJMOTMYHOIO THMA C NpeAeJOM B3BelHBaHHA
500 r, ¢ uenon aenenus 1-10-2 r, 4-ro KJjacca TOYHOCTH U Bechl Jabopa-
TOpHBIe obwero HasHaveHus: tuna BJIP-200 no TOCT 24104 uau BecH
aHaJOrH4YHorQ THNa ¢ npeaesomM B3BewnBaHud 200 r, ¢ 11eHOA HANMEHb-
glero jAeJsieHus He OoJiee 1-10—% 1, He HHXKe 2-r0 KJacca TOUYHOCTH.
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Ta6auniua !

OmMHAaeMOe ColdepxKa- MoaspHasa KOHUeHT- | MOadpHasd KOHLEHT-
HHe XJAOPHA-HOHOB pauHs pacTBopa panHa pacrtsopa Macca
(Cl™), 9 HuTpaTa cepebpa, XJODHAA KAaNHs, npobel, r
’ MOJIb/ O M® MOJTb/ I M3

Or 0,0002 zno 0,001 0,001 50, ¢ TOYHOCTBIO
0,001 BKIIOYHTEJBHO no 0,01

Csuite 0,000 no 0,004 0,004 10—20, ¢ TouHO-
0,01 BKJIOUUTEABHO cthio go 0,01

Csrinte 0,01 go 0,01 0,01 1—10, ¢ TouHO-
0.1 BKIIOYHTENBLHO ctoio go 0,001

Ceriiie 0,1 0,] 0,1, 1—3, ¢ TOYHOCTHIO

no 0.001

6.2 OnpepneeHue TOUHOH MOJSAPHOH KOHUEHTD a-
UHHK pacTBOpa HHTpaTta cepebpa

6.2:.1 Hcnoap3yss BiopeTKy BMecTHMOCTbI0O 25 cm3, 5,00 u 10,00 cm?
pacTBOpa XVIOpHAa KaJKUfl COOTBETCTBYIOILEY KOHUEHTPAUWH NoMella-
IOT B 1B€ MEH3YPKH H TUTPYIOT COAEPKHUMOE KaxKj10H U3 MEH3YpOK CJe-
AYIOWHM 00pa3oM: B MEH3YPKH f00aBJFIOT IO O ¢cM3 pacTBOpa a30THOM
KHCAOTH, 120 cM® ayeroHna u Boanl A0 o0bema 100 cM?; pa3MmelnBaTennb
MeLlaJIKH NOMEelaldT B MEH3YPKy, CTaBAT MEH3YPKY Ha MelaJKy H
NPUBOAAT pa3MellyBaTe/b B JBHKEHHE, I[epeMelivBasi CoOLepKuMoe
MeH3ypKH. CepebpsiHblit 3JeKTpoA H CBOOOINHBIH KOHEW MOCTa IIOrpy-
JKAalT B pacTBOp, NOACOEAUHAIOT K NIOTEHUHOMETPY 3JEKTPOAH H HOCe
YCTaHOBKH IOTEHUHOMETPAa Ha HYJb OTMEYAIOT 3HaYeHHE HaYyaJbHOIQ
noTeHuHaJla.

HMcnodb3ya 610peTKy BMECTHMOCTBIO 25 ¢M®, NOMelal0T B MEH3YPKH
4 u 9 cM® pacTBopa HUTpaTa cepebpa MOJAPHOH KOHIEHTpALHH, COOT-
BETCTBYJOLLEH MOJIAPHOH KOHUEHTpalUUH XJOpPHAA KaJikud. 3aTeM, HC-
NOJIb3yd OGIOPETKY BMECTHMOCTbIO 2 cM3, TUTPVYIOT COAEpPKHMOE MEH3Y-
POK pacTBOPOM HHUTpaTa cepebpa TOH XKe KOHUeHTpailuH, 106aBJads IO
0,2; 0,1 nan 0,05 cm3 pacTBOpa, B 3aBUCUMOCTH OT MOJSIDHOH KOHLEHT-
pauuu xaopuga kaaus (0,001; 0,004 uau 0,01 u 0,1 monn/aM® cooTBeT-
CTBEHHO).

OyepenHyio NOPUHIO pacTBopa A00ABAKIOT nocge cTabHJAH3alud T10-
TeHLuaaa.

O6beMbl pacTBopa HUTpaTa cepebpa (c yuerom aob6aBJlieHHOH Oue-
pPeAHOH MOPUHH pacTBOpa) U COOTBETCTBYIOUIHE HM HOTeHIHaJabl E 3a-
MMUCbIBAKOT B MepBBIX ABYX rpadax tabauilbl, COCTABJEHHOH B COOTBeT-
CTBHH C Tabauueit A.l, npuBeleHHOH B MPHIOXKEHUH A.
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B tperneli rpage TabilW OTMEHAIQT BEJHYHHY MNOCJEAOBATEJbHO-
[0 BO3pacTaHufA (DPHPOCT) noteHunHana £ (pa3sHOCTL MeXAYy KaXKIbiM
NOCJAEYIOIUM 3HaueHHeM NOTEHUHaka M Tnpeanaymum) — AE.

B uetBeprofi rpade DTMEYAIOT PA3HOCTb MEXKAY BeNHUHHAMH, Xa-
PAKTEPUIYIOUIAMH NOC/IeKOBaTebHBI NPHPOCT NOTEHLHAJIa (pasHOCTS,
MOJAOKHTENBHYIO HJIH OTPHUATEABHYIO, MEXKAY KaXJblM NOCJAEAYIOUHM
3HauYeHHeM NMPpHPOCTA NMOTEHUHAJ A ¥ NpeAbAyuM) — A E.

KoHer, THTpoBaHHA cooTBeTcTByeT Aobasaenuio 0,2; 0,1 uau 0,05 cm?®
pacTBopa HHUTpara cepebpa, NpH KOTOPOM JOCTHraeTrcs MaKCHMaJbHOE
3HaueHHe AE.

Tounnlit 06beM pacTBOpa HuTpata cepebpa, COOTBETCTBYIOIIHH KOH-
Ly peakUHH Vegg B KyOHUYECKHX CAaHTHMETpPaX BBIYUCJAAIOT N0 dopMyde

Vegq= Vo+ Vi g ; (1)

rne Vo— ofmuit ofbeM pacTBopa HHTpaTa cepedpa, HpejlecTBYio-
wHH 06peMy, OpH KOTOPOM AOCTHIa€TC MAaKCHMAJIbHBIH NPH-
pOeT noTeHuHuasa A, E, cm3;

Vi—o6beM HopuHH HOGaBJASEMOro pacTtBopa HHMTpaTa cepebpa
(0,2; 0,1 uau 0,05), B 3aBHCHMOCTH OT €ro MOJSAPHOH KOH-
HeHTpalHu, CM>;

b — nocJieHee MOJOKHTENbHOE 3HaueHHe A oL

B — cyMMa a6coMIOTHBIX 3HAYEHHHE NOCAENHEro IOJOXHTENLHOro
3HayeHuss AgE ¥ nmepBOro OTPHHATEJNbHOr0o 3HaueHHs AjE,

[IpuMmep pacyeta Ve npHBEeAEH B NPHJAOXKEHHH A.
6.2.2 Pacyer MOJspHOH KOHIEHTpalHH pacTBOpa HHTpara cepebpa
MonspHylo KOHUEHTpaUHI0 pacTBoOpa HHUTpara cepebpa C B MoafAX
Ha KyOMYECKHH NelUMeTpP BLIYHCAAIOT N0 dopmyJie
5
C=Co 52y )
roe Co— MonspHass  KOHLEHTPAUWs  pacTBOpa  XJOpPHAA KaJus,
MOJIb/ A M3;

Vo, —obbeM HHTpaTa cepebpa (Veg), M3pacxoaoBaHHbIH Ha THT-

poBaHHe 10 cM3® pacTBOpa xJopHAa Kadaus, cM3;

Vs — o6bem Hutpata cepebpa (Veo), H3pacXoAOBAHHBIH Ha THUT-

poBaHue 5 cM? pacTBOpa XJIOpHIA KaJjud, cM?;

O — Da3HOCTh MEXAY JABYMS HCXOJHBIMH OO0BeMaMH pPacTBOpaA
XJIOpUJa Kadus, CM3.

6.2.3 Pacuer pe3y/ibTaToOB X0OJOCTOrQ ONBITA

OO0beM pacTBopa HUTpaTa cepebpa B xoJa0CcTOM onuite V4 B KyOu-
YeCKHX CaHTHMETPax BHIYHCJASAIOT N0 opMyJie

Vi=2V3—V,, (3)

rae Vo u Va—cm. 6.2.2.
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6.3 I[lpoBenenue ananusa

6.3.1 Or6op npobui

B HeBLICOKOM cTakaHuHuKe BMecTHMoCThIo 250 ¢m® B3BeWIHBaIOT IIPO-
6y, Maccy KoTopoit Bu6upaioT no tabauite 1 passena 6 B 3aBHCHMOCTH
OT OXHJAaeMOro COAEPXKaHHA XJOPHA-HOHOB. [lo pasHocTH pe3y/ibTa-
TOB B3BEILINBaHWH CTaKaH4YHKa ¢ NpobO#i ¥ NyCTOro CTaKaHYHKa BhHIYHC-
JISIIOT MACCY HaBeCKH C TOUHOCTBIO, yKa3aHHoO# B TabJHiie 1.

6.3.2 TuTpoBaHHe

B crakaHn ¢ HaBecKoil 106aBJasii0T 5 cM3 pacTBOpa a30THOH KHCJOTHI,
120 cM® aneToHa M pa3baBJAIOT COLEPKHMOE BOJOH 10 00BbEMa OKOJIO
150 cm3.

[TpumMeyanune — Jlag npobu maccot 50 r He cneayer no6aBadaTh BOAY,
T. K. obmuit o6beM pacTBopa paBeH npubvinsnresbHo 160 cm® npu 3TOM COOTHOLUe-
HHy oOBEeMOB aUETOHA H BOJAW THTPOBAHHE NMPOXQAHT YAOBIACTBOPHTEJLHO.

Pa3zMemuBaTenb MarHUTHOH MeELIAJIKH IOMELLAIOT B CTaKaH, CTa-
BAT CTaKaH Ha MellaJIKy H NPHUBOAAT pa3MelminBarte b B aABHxeHnue. Ce-
pe6pAHBH 3JeKTpOoA H CBOOGOAHHH KOHEL MOCTAa NMOrpyxalT B pacTBOp,
NPHCOEAHHRAIOT 3JEKTPOAL K NMOTEHIHOMETPY M MocJe YCTAaHOBKH €ro
Ha HYJb OTMEYAaloT 3Ha4YeHHe Ha4yaJbHOro NOTeHIHalA.

CopepxHMoe cCTakKaHa THTPYIOT pacTBOPOM HHTpata cepebpa Mo-
JIADHO# KOHUEHTPAaUHH, COOTBETCTBYIOIEH Macce B3ATOi npobul (Tal-
auua 1), g06aBasig M3 GIOPETKH NOPLUHKH pacTBOpPa HHTpaTa cepebpa,
KakK yka3aHo B 6.2.1.

Pe3ysbTaTel THTPOBAHHA H COOTBETCTBYIOLLHE 3HAYEHHS NOTEHIIHa-
AoB AE u A E ormeuaror B TabJHLE, COCTAB/€HHOA B COOTBETCTBUH
c Tabauuei A.l.

[IpuMevanue — Ecau conepxaHue XJOPHA-HOHOB SABJSETCA O0YeHb HH3-
KHM H o0beM pacTBOopa HHTpaTa cepebpa, HCHNOJbL30OBAHHOTO AJif THTDOBAHHA, MeHee
I cM® Heo6xo0ouMO 106aBHTb B THTPYEMHIl PACTBOP TOYHO H3MepeHHHA o6beM (Ha-
npumep 5,00 cm®) pacTBOpa XnOpHAA KaNHS COOTBETCTBYIOILEH KOHIUEHTPALMH, KOTO-
pblii HEOOXOIHMO y4yecTb NpH 06paboTKe Pe3yabTaTOB.

7 OBPABOTKA PE3YJIbTATOB

MaccoByo 10410 XJOPHA-HOHOB C; B NPOHEHTAX BbLIMHCJIAIOT IO
dopmyae

m m
rae C — MoJnsipHas KOHUEHTpalUusi pacTBopa HHTpaTa cepebpa, HC-
MOJb30BAHHOI'O AAS THTPOBaHHS, MoJab/aM® (mo 6.2);

Vi—o06beM pacTBOpa HHUTpaTa cepebpa, pacCUYMTAHHHH MO
pe3yJbTaTaM XoJ0CTOro onuita, cM® (no 6.2.3);
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Vs — obuinit obveM pacTBOpa Hutrpata cepebpa, H3pacXomoBaH-
HHH Ha THTpOBaHHe, cM® (110 6.3.2);

0,03545 — Mmacca xJOpHA-HOHOB, cooTBercTBylowada 1 cM® pacrBopa
HHTpaTa  cepebpa  MOJIAIDHOH  KOHLEHTPAUHH  TOYHO
c(AgNO3) =1 moan/am® (1 4.}, r;

m — Macca HaBeCKH a30THOH KHCJOTH, I' (110 6.3.1).
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ITpunroxcenue A
(o6a3areassroe)

[IPUMEP PACHETA Vg, (cM?)

Ta6bauua Al

O0bveM pacTBOpa
HHuTpara cepelpa
Vu, cMm3

[ToreRuHan
E, MB

VEQ = 4,g+0,1' ——_T_——gu=4,943; (A.l)
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Knouesnie caoBa: as3oTHas KHCJAOTa, XHMHUYECKHH aHaJH3, onpeje-
JieHHe cojlepKaHHs, XJIOPHAN, TOTEHIHOMETPHYECKHA aHANU3
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