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Hacrosiiui cranjapT pacnpocrpaHsercss Ha II0JIEBOLUNATOBLHIE U
KBapuIIoJieBOLINIATOBLIE MaTepuaJibl, CJAIOAY, AHONCHA H YyCTaHaBJH-
BA€T KOMIIJIEKCOHOMETPHYECKHH METOJ Ollpelae/ieHHs MacCCOBBIX [J0-
JIeH OKCHJ0B KaJblUsl U MarHuss H (POTOMETPUUYECKHH METOJ onpene-
JIEHHS1 MAacCCOBOH AOQJH OKCHAA MarHus.

1. ObLLIUE TPEBOBAHMUI

1.1. O6imue TpebOBaHH K MeToAaM OIpeaesicHHs MAacCOBLHIX JO-
JeH OKCHAOB Kaabuufl U marHusgs —mno [OCT 26318.0—84.

2, KOMNMIEKCOHOMETPHYECKHHA METOA ONPEAEJIEHHUSA
OKCHUJAOB KAJIbLIUA U MAT'HUA

Metoa ocHOBaH Ha B3aHMOICHCTBHH KaJblLHA ¢ TpPUJOHOM D
B IIPUCYTCTBHUH HHAHKAaTOPOB KHCJOTHOIO XPOM TEMHOCHHEro HJIH
dayopexkcona npu pH 13 u cymMMb kaabuusa ¢ MarHdeM 1npud pH
10 B HIpUCYTCTBHU 3PHUOXPOM 4YepHOro T HAH KHUCJIOTHOrO XpOM TeM-
HOCHHETO.

2]1.Annaparypa, pPEaxKTHBL, PacCTBOPH

2.1.1. Ana npoBeaeHHUs aHAJ/IN3a NPHMEHSIOT:

TUTPATOP (POTOINECKTPHUECKHH;

MELIAaJKy MarHHTHYIO;

amMMuak soaHeit no 'OCT 3760—79;

aMMOHu# xJopucthil no 'OCT 3773—72;

Uapganne opuuuaabHoe

Hacrosluit cranpapr He MOXer ObITb NOJHOCTBIO HJAH YAaCTMYHO BOCHPOH3BEHEH,
THpaXXMpOBaH H pacnpocrpaneH 6e3 paspewenus loccranpapra CCCP
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THAPOKCHAAMHH coasiHOKHCAbH no ['OCT 5456—79, sogubil  pac-
TBOp KOHUeHTpauHud 1 r B 100 cMm?;

kaaus ruapookucsk no I'OCT 24363—80, pacrBop KOHUEHTpAaLHH
200 r/am3, XpaHsAT B NOJHITHJACHOBOH NOCYAE;

HaTpuii xjopucthiii mo 'OCT 4233—77;

Kaaui xJjopucreiii no 'OCT 4234—77,

xucaory coasHyio no 'OCT 3118—77, pasbapaennyio 1:3;

ciupt 3THN0BEIHA o TOCT 5962—67;

caxapo3y no 'OCT 5833—75;

VPOTPONHH, pacTBop KOoHueHTpanuu 100 r/am?;

tpuaoH b nmo 'OCT 10652—73, 0,01 M pacrsop, NpPHIOTOBJIEH-
HbI pa3baBJieHHeM CTAHJAAPT-THTPA;

XJopHaHO-aMMuaulbiit Oydepuniii pacrsop (pH 10), npuroros-
JeHHBI pactBopeHHeM 20 r xjopucroro amMmMoHus B 100 cMm® amMHuaka
H AOBeaeHHeM BOJAOH ao 1 ame;

KNCJAOTHHIA XpOM TEMHOCHHMH, TMIPHIOTOBJIEHHBIH pPACTBOPEHHEM
0,5 r unagukaropa B 20 cM3® XJ0pHAHO-aMMHauHOro 6y(depHOro pacTBopa
H pasbaBaeHueM a0 100 cM® 3THJIOBBLIM CIIUPTOM HJH paCTHPAHHEM
0,1 r unaukatopa ¢ 10 r XJOpPHCTOrO HaTpHsi;

¢ayopeKCOoH, NMPHUIOTOBJEHHBH pactupaHHeMm 0,1 r HHAuKaTOpa C
10 r xs0pucTOro HaTpus;

pHOXPOM uepHBE T, NpHUroTOBJAeHHLIH pacTtupanueMm 0,1 r© HHAH-
xartopa ¢ 10 r XJOpPHCTOrO HATpHA.

2.2. IloATOTOBKAa K aHaJdHu3Yy

2.2.1. Ilodeoroska anaasusupyemozo pacrsopa O0Oaif TUTPOBAHUS
KaAbyus U Mazrus

OT aHaJau3HpyEMbIX pacTBOPOB 2 HJAH 3 H pPacCTBOPOB XOJIOCTOrO
onbita 2 nau 3 no 'OCT 26318.1—84 or6uparor no 100 cm® B cra-
KaHbl BMecTuMocTbio 250—300 cm®. PacrBopbl HarpeBalT A0 KHIIe-
HHf, NPUAMBAIOT IO KanjasM aMmMmuak a0 pH 2—3 no yHuBepcasbHOH
HHAHKaTOpHOH OyMmare, 3ateM A00aBJAAOT npH nepeMemiuBaHud 20 cms
pacTBopa ypoTpornHHa U BbigepKUBAT 10—15 muu npu 70—80°C nas
OTJAeJIeHus1 THIPOOKCHIOB NOJNIYTOPHREIX OKCHJAOB H AHOKCHAA KPEMHHS.
PacrBopnl $uAbTPYIOT B MepHHIe KOJOb BMECTHMOCTBIO 250 ¢M?, PUADBT-
PHl ¢ OCalKaMH IIPOMBIBAIOT TOpsiY€H BOJAOH, pacTBOPHI OXJIaXKAAaIOT, A0-
BOIAT JO METKH BOJOH U IepeMellUBaIOT.

2.1.1, 2.2.1. (U3menennan pepakuun, Uam, Ne 2).

23.IlpoBegeHnne anHaJH3a

2.3.1. Turposanue Kasbyus

B nBa ctakana smectuMocthio 150 cm® npu THTPOBAaHMM Ha THT-
paTope HJH B ABe KOHHYECKHe KOJNOH BMecTHMOCThIO 250 cM® mpH
BH3yaJbHOM THTPOBAaHHH oTbupaioTrT no 50 cM? pacTBopoB, MNOJIyYEH-
Hbix mo n. 2.2.1. K pacrBopam npubasasior no 0,1—0,2 r caxapo3sul
O] NpefoTBpallleHHsT COOCAXKAECHHS KaJbLHA ¢ MarHueM, o—6 Ka-
neJjib pacTBOPa COJSTHOKHCJIOIO THAPOKCHJAAMHHA, nmo 15 coM® ruapo-
OKHCH Kajaus u no 10—15 kaneanb HWHAHMKATOpPA KHCJOTHOIO XPOM
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TEMHOCHHEro IpH THTPOBAaHHH HA THTparope uau mno 0,01—0,02 r
(GJayopeKCOHA NpPH BH3YaJbHOM THTPOBAHHU. PacTBOpH THTPYIOT
0,01 M pacrBopoM TpHJAOHA D 40 OCTAHOBKH CTPEJNKH [IPH THTPOBA-
HHH Ha TUTpaTope HJAH A0 Nepexoga OKPACKH pacrBopa H3 ¢Jayo-
peclUpYIOLLEH 3€JeHOH B PO30BYIO OKPacKy IipH BH3yaJbHOM THTpPO-
BaHHH ¢ (ayopekcoHOM. TurpoBaHHe C (JAYOPEKCOHOM JIydlle IpPO-

BOJAHTb HA TEMHOM (oOHe.

2.3.2. Turposarnue cymmol KaALbUUA U MALHUS

AnukBotHHe uactd 50 cm?® pacrBopoB, HOJy4eHHBIX mo m. 2.2.1,
NOMEUIAIOT TaKxXKe B crakKaHbl HJH KoJa0bl, npubasasior no 0,1—0,2 r
caxapo3n W b—6 KamneJab pacTBOpa COJSTHOKHUCJOrO THIAPOKCHJIAMHHA,
npubasagwr no 15 cm® 6ydepHoro pacrsopa (pH 10), 0,1—0,2 r
spuoxpoM uepHoro T uam 10—15 kamenp KHCJIOTHOrO XpPOM TEMHO-
cuHero H THTpyOT 0,01 M pacrtBopoMm Tpuaona b Ha TuTpatope HO
OCTAHOBKH CTPEJKH HJH BH3YaJbHO 4O Iepexoja OKpPackH pacrBopa
B roay6yio.

[Ipu GonbMIKHX COAEPKAHHSAX OKCHAOB KaJabIHA H MarHug (B IM-
oKcupae) apomyckaercsi tutposaHue 0,050 M pactBopoM TpHJoHA b.

24.06paboTka Pe3yJdbTAaTOB
2.4.1. MaccoBylo #0410 OKCHIA KaJuabuusa (X) B nmpoLEHTaX BBLIYHC-

JSIIOT 110 (POPMYJIE
m 2
raie T — tutp pacrBopa tpusoHa b (0,01 M), BoipazKeHHBIH B rpam-
Max OKcHaa kKaJblus, paBHbiH 0,0005608 r/cm?;

V — o6beM pacTBOpa TpHJOHA D, H3pacXoJ0BaHHBLIK Ha THTPO-
BaHHE KaJbllisi B aHAJH3HPYEMOM pacrTBope, CM?3;

V), —ob6beM pacrBopa TpujoHa DB, u3pacxomoBaHHBIi HA THTPO-
BaHHE KaJblusg B PacTBOpe XOJIOCTOrO OIbITa, CM?P;

m — Macca HaBe€CKH MaTepHaJa, COOTBETCTBYIOIIAA aJUKBOTHOH
4aCTH pacrBopa, B3SITOH AJS THTPOBAHHSA KaJjblHd, T.

2.4.2. MaccoByw noJ10 okcuga Mar#us (X) B IpOlleHTax BHYHC-
JA10T 1o gopmyae

T(V"‘“Vl) * 100
m

X= y
rae T — turp pacrBopa tpuioHa B (0,01 M), BolpasKeHHBIi B rpam-
Max OKcHaa Maruus, pasHbi 0,0004032 r/cm?;
V — o6beMm pacTtBOpa TpuaoHa DB, H3pacxonoBaHHBIA Ha THTPOBA-
HHEe CYMMBI OKCHAA KaJblLHsg H MarHHA B aHaJH3HPYyeMOM
pacTBope, CM3;
Vi —o0beM pacTBopa TPHJQHA D, H3pacXOAOBaHHBIA Ha THTPOBA-
HHe KaJblHs B aHAaJU3HPYEMOM pacTBOpe, CM3;
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m — Macca HaBeCKH MaTepHaJia, COOTBETCTBYIOLIAS aJIHKBOTHOH
yacTH pacTBOpa, B3ATON AJI THTPOBAHHS CYMMBI KaJlbliHfl H
MarHus, r.
2.4.3. JlonyckaeMoe pacxoXAeHHe MeXJy pe3yJbTaTaMH ABYX Ia-
paJiieJbHBIX ONpeAeJIeHHH He INOJIXKHO IpeBHIIaTh 3HAaYeHHH, IpUBe-
JEHHHIX B TabJHIE.

| IonyckaemMoe pacxoxiaeHHe, %

MaccoBas jaonf oKCHIA !

KaJILUKA MoK MATHES, Y { OKCHJ KaNnbUHs OKcujg mMarHus
0,2 0,11 0,06
0,5 | 0.15 0,09
1,0 0,19 0,13
2,0 0,23 0.18
5,0 0,33 0,27
10 — _ 0,39
20 — 0,56
30 — 0,67

( U3MeHeHHan pepakuusa, Usm. M 2).

3. POTOMETPHUYECKHA METOJ ONPEAEJEHUA MATHUA
C PEHA30

MeTton ocHOBaH Ha 00pa3oBaHHKH aAcOpOLHOHHOIO COEJHHEHHS
Marius ¢ ¢enaso. OnpejpeseHHe nNpoBOASAT H3 AHAJH3HPYEMOro pac-
TBopa 3 no I'OCT 26318.1—84 npu MaccoBoil JoJie OKCHAA MarHus
He 6oJgee 2 9.

3.1. Annmaparypa, peakTHBL, PACTBODH

3.1.1. [las npoBepeHHs aHa/JH3a IPHMEHSIOT:

(GOTO3JIEKTPOKOJOPHMETP;

kucaoty coadanypo no I'OCT 3118—77, pasbasaeHnyio 1:3;

HaTpHs1 ruApookucy o I'OCT 4328—77 0,1 M pacrBop (KOHIIEH-
Tpauuu 4 r/aM*) u pacrBop kKoHUeHTpauuu 200 r/am3. Pacreophl
XpPaHAT B INOJHU3TH/IEHOBOH IOCYE;

Hatpuit dropucthii no 'OCT 4463—76;

MarHH# CEepHOKHCJBIH, CTaHAAPT-THTP;

ciupT noJHBHHHJAOBHH 1no ['OCT 10779—78, pacrBop KOHIIEHT-
pauHH 5 r'/AM°, NIPUrOTOBJEHHHIH pAaCTBOPDEHHEM HABECKH B BOJe

IPH HarpeBaHHH A0 KHIEHHA; PacTBOP GHUABTPYIOT KaXIAHH pa3 Ie-
pea ynoTpebJeHHEM;

TPHATAHOJIAMHH;

MacKupylomui peareHT (MP), DpHroToBJeHHBIH pacTBOpPEeHHEM
B 300—400 cM® Boanl 2,5 r ¢TopucTOro HaTpHsA M 25 cM® TpPH3ITaHOJI-
aMHHa Hu JaoBejeHueM pactBopa no 500 cm3;
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¢enaso, pacreop konuenrpauuun 0,005 r/aM3, nOpHroTOBJEHHbIR
cieayiomuM obpasoMm: crauagaa 0,09 r ¢ena3o pacTBOPHIOT B
100 cm® 0,1 M pacTBOpa rHAPOOKHCH HATpUS, NepeMEIIHBAIOT U pas-
6asasitor B 10 pas 0,1 M pacTBopom ruapookucu Hatpusa. Pacreop
VCTOHYHB OJAHH ToJ NPH VCJIOBHH XpaHEHHA €ro B IOJHITHJEHO-
BOH INIOCYAe;

COCTAaBHOH peareHT, I[PHrOTOBJEHHHA CMeEIIHBaHHEM  paBHBIX
00beMOB CONIAHOH KHCAOTH 1:3, MP H nosHBHHUJIOBOrO CHHpPTA.

(HU3meHenHan penakuusa, Ham. M I, 2).

3.2. [logroTroBKa K aHAJdHU3Y

3.2.1. Ilpucorosaenue pacreopa okcuda MazHUA

OCHOBHOH pPacTBOP OKCHIa MAarHusl rOTOBAT H3 CTaHJAapT-TUTPa
CEpHOKHCJOro Marsuss. B 1 cM® 3Toro pacrBopa  COAEPIKHTCA
2,015 mMr okcuga Mmarausi. M3 storo pacrsopa pasbasienneM B 100
pa3 BOJAOH roToBSIT PacTBOp ¢ cojepKaHueM okxkcuga wMardHus 0,02
MTI /CM3.

3.2.2. ITocTpoexue 2padyupo8oyuHozo epaduxa

B mepHbie K0I6H BMecTHMOCTBIO 50 cM® OTOHpalT aJHKBOTHHIE
JacTH pacTBopa OKCHAA MarHus ¢ coxepxkanueM 0,02 mr/cm3: 0; 0,5;
1,0; 2,0; 3,0; 4,0; 5,0 u 6,0 cMm3, uto coorBercTBYeT: 0; 0,01; 0,02; 0,04;
0,00; 0,08; 0,10 1 0,12 Mr oxcuma MarHus

K pacTBopaM npHJHBAIOT 10 5 ¢cM® pacTBopa XOJOCTOTO OTBITA
3 no 'OCT 26318.1—84, no 15 ¢cm® cocraBHOro peareHra, mo 9 cM3
¢eHaso u mo 10 cM® pacrBopa exkoro HaTpa KOHUEHTpPALHH
200 r/aM3, noBoAAT AO METKH BOAOH M nmepeMewuBator. Yepes 10—
—15 MHH H3MepSIOT ONTHYECKYI0 IIJIOTHOCTbL pPacTBOPOB, INPHMEHASA

OpaHKeBHH CBETOQUABLTP (595 HM) H KIOBETHl TOJIIHHOH  CJO4
20 MM.

[lo naHHBIM ONTHYECKHX IJOTHOCTEH pacCTBOPOB U COOTBETCTBY-
JOIHM MM KOHIEHTpALUAM OKCHAA MarHus CTPOAT TpaayHPOBOUHHIH
rpadux.

Kaxabliii pa3 npy onpejesieHu colepKaHus OKCHAA MarHaga cJje-
AyeT CTPOUTb HOBHIK Ir'padHk.

(U3meHeHHan pepakuusa, Uam. M 1, 2).

33. [l poBeneHHe aHaaAH3a

B MepHywo koa0y BMecTUMOCThI0 50 ¢M? noMellamT 5 cM?® aHaJIH3HU-
pyeMoro pacreopa 3, B APYIVyIO Takylo xKe Koaly noMemarmr 5 CM°
pacTBOopa X0JIOCTOro Ooneita 3. 3ateM B KOJIObl BBOJAT BCE PEAKTUBHI
KakK IpH MOCTPOCHHHU I'PALAYHPOBOYHOIO rpaukKd, JOBOJAT [0 METKH
BOJOH U TIIATEJbHO NepeMeluBalT. ONTHUECKYIO IIJIOTHOCTb IOJYYEeH-
HOI'O aHaJH3UPYEMOr0 pacTBOpA H3MepSAT OTHOCHTEJbHO pPacTBOPa
XOJIOCTOTO OMBITA.

lIlo u3MmepeHHOH ONTHYECKOH TIJIOTHOCTH IO TPaAYHPOBOYHOMY
rpauKy HaxOAAT COAep:KaHHE OKCHAA MATHHUS, M.
(U3meHenHas pepakuus, Uam. Ne 1),

48



rocT 26318684 C. 6

3.4.O6paboTrka pe3yabTaToOB
3.4.]1. MaccoByio 10410 OKcHaa Marius (X) B IpPOLEHTAX BHIUHC-
JA10T MO0 dopMyJie
ml'V' 100
m'vllooo )

rTAe m; — Macca OKCHAAa MarHus, HaWJeHHass 10 TrpaayHPOBOUHOMY
rpaguky, Mr;
V — obwut 06beM pacrBopa npoOul aHAJH3HPYEMOTrO MaTepHa-
Jla, cM?3;
m — Macca HaBecCKH, T;
Vi—o06beM aJHKBOTHOH 4aCTH pacTBOpa, B3ATHH JJS IpoBeje-
HHA aHaJiH3a, CMs.

3.4.2. JlonyckaeMoe pacxoxXJeHHe MeXAy pes3yJabTaTaMH JIBYX
napaJiJieTbHhIX ONpeaeJeHHH He AOJKHO INpeBHIIaTh BEJHYHUHBI, MIPH-
BelleHHO# B Tabauie.

[lpy BOSHUKHOBEHHH pa3HOIJIACHH B OLIEHKE KauecTBa II0 BEJHYH-
He MAacCOBOH JOJIH OKCHAA MarHus ONpeneieHHe NPOBOAAT KOMIIJICK-
COHOMETPHYECKHM METOIOM.

(M3menennas penakuus, Ham. N 2).

X =
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