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Onpepeneuwe obmeHHoro [nogewmMHoro) I-O'CT
anoMHHMA ne metoay UMHAO

Soils. Determination of exchangeable (mobile) 2 648 5 - 3 5

aluminivm by CINAQ method

Nocrawcsnenmem Focygapcrsenvoro womurera CCCP no cranpapram or 16 mapra
1985 r. M2 B20 cpoK AEHCTEHR YCTaHOBMEH
c 04.07.86

go 01.07.946

Hecobriogenme cTangapra npecnefyercs no 3axKoHy

Hactosumui cranaapT yCTaHABJAHEAaeT METOA onpeleaeHHA obmen-
HOro (NOOBRHMKHOTO) ANIOMHHHA B NOYBaX, BCKPHIIHHEX H BMEINaio-
HWIMX [OPOAAX MPH NPOBeNeHHH MOYBEHHOTO, arpOXHMHYECKOro, MelHo-
paTHBHOrD oDCAeNOBAHHH YTOAMA, KOHTPOAA 33 COCTOAHHEM IIOYB H
ApPYrHX H3EHICKATEJBCKHX H HCCIElOBaTeIbCKHX palborT.

CyMMapHad OTHOCHTENbBHAS MOTPEmHOCTh MeToxa cocrasiser 30%
1as KonnuecTsa 3ksusadtentos no 0,12 mmoas B 100 r nowsw, 7,5%—
ce. 0,12 mmonek B8 100 T noyuBkL

CymHocTs MeTONa 3aKI0YaeTcs B H3BJAeueHHW ofMeHHoOro (nox-
BHMHOIrQ) a/JIOMHHHA H3 NOYBH PAcTBOPOM XJAQDUCTOro Kajus, MOJay-
YeHHH OKpaleHHoro KOMIJIEKCa AMIOMHHHMA ¢ xpomasypoaom C HAH
KCHJIEHOJIOBLIM OpaHXeBbIM B CJa0OKHCAOH cpele H [OOCAedYIOLleM
GOTOMETPHPOBAHHH  OKPALIEHHOTO pacTBopa. DBuauAHHe Xenesa
npefoTBpanlaeTcd BOCCTAHOBJAEHHEM ero N0 JABYXBAJEHTHOTO COCTORA-
HHSA acCKOPOHHOBOR KHCIOTOH.

1. METOfI OTEOPA NPOB
1.1. Ot6op npo6 — no I'OCT 26483—8&5.

2. ANMAPATYPA, MATEPHAIE!I M PEAKTHBRI

Jins nposeneHns aHAAH3a NPHMEHAIOT:
foTO3TEKTPOKOMIOPHMET];
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FOCT 1648585 Crp. 2

Bech JafopaTopHble 2-ro Knhcca TOYHOCTH ¢ HaHGOABIIAM npepe-
nom papemiuBadusg 200 r u 4-ro KAACCA TOUHOCTH ¢ HAHGOABLUIHM npe-
nenoM eapemupanus 500 r mo MOCT 24104—80;

H03aTOPE € NOrPelHOCThI0 No3HpoBanHs He Gosee 1% BaH nuner-
KH H Omoperks 2-ro Knacca togdoetH no I'OCT 20292—74;

nocyay MepHyw gabopatopHyl 2-ro  Kiacca  TOYHOCTH IO
IFOCT 1770—T74;

KacceTH AeCATHNO3HLUHOHHBIE ¢ TeXHOJOTHUECKHMH eMHOCTAMH H3
MaTepHana, YCTOHYHBOrO K AEACTBHIO NPHMEHAEMBEIX PpeaKTHBOB, HJIH
Kon6ut KouHueckHe BMecTHMOeThi0 100 cm?® mo TOCT 25336—82;

KHCA0TY acKopGHHOBYIO;

KHcaoTy coasuyw no FOCT 3118—77, x.u. nau uw.n.a., paaﬁaBnEH-
“HYI0 AHCTHAJHpOBaHHOH Bogmod 1:1;

KHCIOTY yKeychyw no FOCT 61—75, x.u. mau wa.a., KOHIEHTPH~
poeauHyio W pactBop Kouueutpaumu c¢ (CH;COOH)=1 monb/mm?*

1 &
{ EIJEIDMHHHF[ rpaumupoﬂaﬂnmﬂ 4.1.a.;

Kanui xaopucteiit no I'OCT 4234_?1 X.4., PACTBODP KOHIEHTpA-
ouu ¢ (KCl) =1 moasfom® (1 B.);

HaTpull yrcycHokucnufi no TOCT 199—78, x4, uau a.n.a,;

xpoMasypos C, HHIKKATOD HJAH KCH/JEHOJOBHIA OpaHXKeselH, HHIH-
KaTop;

BoLyY AHCTHAAMpoBanHyi no MOCT 6709—72;

Gymary guasTpoBaabeyio no M'OCT 12026—76.

3. NOATrOTOBHA H AHAJK3Y

3.1. MNpuroTtosaexnne pacTBOpa acmpﬁnunnuﬁ KHCJAOTHI MACCOBOR
koHuenTpanun 0,2 ripm®

Pacteop rotosaTt u3 pacueta 0,2 r acKopOHHOBOH KHCJAOTH, B3Be-
MIeHHOA ¢ norpewHocThio He Goaee 0,01 r, wa 1000 cM® pacrsBopa.

Pacreop roToBaT B NeHb MpoBeleHHd aHaJaH3a.

3.2. NpuroToBieHHe 3amMacHOr0 OKPANIHBAIOLIEr0 pacTBopa AAR
onpejeeHHs AJIOMHHHA ¢ Xpoma3ypoaom C

326 r YKCYCHOKHC/JIOTO HATPHA, B3BEIIEHHOr0 C MNOTPEUIHOCTBIO HE
Goaee 1 r, pacrsopsiorT npuMmepEo B 800 cM® HHCTHAAHPOBAHHOH
BONE, NMPHAHBaWOT 5 cM® KOHIEHTPHPOBAHHOR YKCYCHOA KHCJIOTH H
THIATENLHD NepeMelrnBaloT. B noiayuenHo#ét 6ydepHofi cMecH pacTBo-
10T 1 r xpomasyposna C, B3pellIeHHOr0 ¢ MOrpelHOCTRIO He Hojee
,] r, HHCTHAAHpOBAHHOH BoXOH HOoBoOsT oO0BeM pacteBopa Mo
1000 cM?, TwaTeabHO NEPEMEIIHBAIOT H OCTABAAIOT 0O CJAELYIOUIEro
H#. 3arem pacteop GHALTPYIOT dYepes CKJAafyaTHA GyMaXKHBIH
¢$HEALTp H MEpeIHBAIOT B CKAAHKY H3 TEMHOTO CTeKJ1a C NpHTepTo#
npobKoi.
Pacrteop xpanar He Gonee 3 Mec.
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Crp. 3 OCT 26485—85

3.3. TNpurorosienne pafoyero OKpamMBaloulere pacTsopa s
OnpeaeeHHsa aJlOMHHMA ¢ Xpomasypoaom C

8 00BEMOB 3aMACHOr0 OKPAalIHBAIOIIEro PACTBODA, IPHIOTOBJIEHHO-
ro no n, 3.2, cMewrpaiorT ¢ 92 ofbeMaMu ﬂ,HcTi{ﬂﬂHpﬂaaHﬁﬂﬁ BOZEL

Pacteop roroBAT B AeHB NPOBENSHHA AHAJH3A.

3.4. llpuroToBaeHHe 3anacHoro OKpallHBAKOUEre pAacTeopa Jpaf
Onpefie/leHHd ANIOMHHAS C KCHAGHOJOBHIM OPAHMKEBBIM

10,9 r yKCYCHOKUC/IOTO HATPHA, B3BEWEHHOr0 € NOTPELIHOCTRIO He
Gonge 0,1 r, momemiaT B MepHVIO KoaAOy BmecTHMocthio 1000 cm® H
pacTBopstoT & 500 cM?® mMCTHAAHDOBAHHOMR BOAMW. 3aTeM TPHOABAAIT
58 cM® KOHUEHTPHPOBAHHOH YKCYCHOH KHCJOTH, NepPeMeNIHBaloT,
PacTBOPAIOT B NioJyueHHOM pacTeope 0,4 I KCHNEHOJADBOTO OPAHMKEBO-
ro, B3BEIWEHHOTO ¢ NonpewHocTeio He Goaee 001 r, u AuCTHAJIHDOBAH-
HOH BOAOH AOBOAAT 00LeM pacTBOpa A0 METKH.

Pacteop xpaHaT B cxaAHke c nputeprofi npobkoi He Doaee 1 mec.

3.5. HpnroToeiehde padouero OKpPAWHBAKILEr0 pacTeopa pnad
DNpeAe/eHHs aJHOMHHHA C KCHAEHOAOBBLIM OpPaHMEBBIM

1 obneMm 3anacHOrO OKPANIHBAKOIIETO PACTBOPA, IPHTOTOBJEHHOTO
no n. 3.4, cMemHBalwT ¢ 4 o0beMaMH JHCTHJIHPOBAHHOH BOJHL

PacTteop roToBaT B JeHhL MpOBeleHHs AHAIH3A.

3.6. Tpurorosiende  pacreopa AJIOMHHHSA KOHIeHTPALHH
< (/3 Al*+) =0,25 mmoab/em?

1,125 r anioMHHHS, B3BeIUEHHOr0 ¢ TOFPEHIHOCTHI) He Gojee
10,001 r, momemarwT B MepHYyl0 Koaly BMecTHMocthio 500 cM3, npriu-
Baor 30 cM® comanoft KucaoTel, pasdasaenHol |: 1 AHCTHIARPOBAH-
no#t pogoi. [Mocae mpexpamienna GYPHOrO BHICNCHHA NMY3HPBKOB BO-
Aopoja KOGy MOMelaloT Ha KHNALLYI BOAAHYW ‘6aHI0 H HarpeBaloT
JI0 MOoAHOro pacteopeHus ajiomuHus. [locae oxmaxperns B KoaGy
nobasafior 37,5 r XA0pPHCTOTO Ka/iHd, B3BEMIEHHOrOD C MOTPeIIHOCTBLIO
He Gomee 0,1 T, ¥ IHCTHANHPOBAHHOH BOLOH ZOBOIAT 0OBEM A0 METKH.
IlpraroToBaeHEHfl pacTEOp TUIATENBHO TNepeMENIHBAIOT.

1 PacTeop xpaHAT B ckAsHKe ¢ npHTeprof npobkofi He Goaee
1 rogna.

3.7. TipuroTosaeHHe  pacTBOpa aJOMHHHA KOHIEHTPAUHH
< (13 Al3+) =0,025 mmoas/cm?

25 cM?® pacTBopa aMIOMHHMA, MPHrOTOBAeHHoro mo M. 3.6, mome-
LIaKT B MepHYO Koaly BMecTumocThio 250 em®, pacrsopoM XJopHCcTO-
TO KaJHfA KoHUenTpanHd 1 moaw/am® npoBogar ofbeM A0 MeTKH H
TIATENBHO TEPEMEUTHBAIOT.

PacTop xpaHAT B ckiafHke ¢ mpHTepTOfi npobKoi He Gosee 3 mec.

3.8, llpurororaernne pacTBOPOB CPABHEHHS

B mepune won6el Bmettumocthio 250 em? noMemaoT ykasaHHEE
B Tabanune o0beMH pacTBOpa, MpHEroToBieHzoro mo @, 3.7. O6wemu

PaCcTEOpPOR B [Kﬂ_-’l'ﬁﬂx JOBOOAT OO MEeTHH p_ﬂ.’l’ETBGpGH ZJODHCTOIO Kanuda
KOHueHTpamus 1 mMoan/am3,
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rocCr 26485—85 Cip. 4

Homep pacTnopa cpasHesns

Hapagrepuersia pacraops

==

Ofbem pacTBopa, NPHrOTOBMIEH-

Horo no m 3.7, cm® - 012 4 8 |12 {16 (20 |24
KOHIeHTpauHA anioMHHEH :

¢ ('fy AP+):
B PACTBEOpE CpaBHeHHsd,

MMONE A Mm? _ o(0,2|04}1081,2(1,6}2,0]2.,4
B nepecuere Ha 100 ¢ novsm,

MO 0 | 0,05] 0,10] 0,20] 0,30] 0,40 0.50| 0.6

PacTBOpHl XpaHAT B CKJNAHKAX ¢ NPHTEPTHMH mnpo6kaMH ne Go-
Jee 3 Mmec. ‘

PacTBophl cpaBHeHHA HCNOAB3YIOT IJA TPafyHPOBKH (OTO3JNEKT-
pOKOMOpHMETpA B A¢Hb NpoBedeHHsA aHaan3a. OkpawHBaHHE DACTBO-
POB CpaBHeHMA TMPOBOAAT aHAJOTHYHO OKPALIHBEAHHIO 4HAJH3HDYEMbIX
BBITAMEK H OJHOBPEMEeHHO ¢ HHMH.

4, MPOBEAEHHE AHANMH3A

4.1. TIpHroToBNeHHe BBHITAXKKH H3 MOYBI
Jas aHaaHza HeNoJdb3YIOT DUABTPATEL BHTHAMEK, NMPHTOTOBJAESHHEIX

no F'OCT 26483—85.

4.2, Onpepenenne aaloMHHHA c Xpomasypoaom C

B Texmonornueckne eMKOCTH HJH KOHHYeckuHe Koiade oTOHpawT
no 1 cM® UALTPATOB BRITAMEK H PACTBOPOB CPABHEHHS.

K npobam npuaHeanT no 25 ¢M? pacrBopa acKopOHHOBOH KHC/I0-
Thl M lepeMelnBaT. 3aTeM NpPpHAHBAKWT mo 25 om® pabouero okpa-
IIMBAOIEero PacTBopa, NPHTOTOBJAEHHOTO Mo 1. 3.3, H CHOBa mepeMe-
IHBawT, OQKpalleHHble PACTBOPLL He DaHee YeM uepes 10 mMHH H He

' To3fRee 4em 4epe3 30 mun noche npHGaBAEHWA OKPalLNBAIOUIEro pac-
TBOPa 'HDOTOMETPHDPYIOT OTHOCHTENBHO pacTBopa cpaBHeHHs Noe [ B
KIOBeTe € TOJMUIHHOM MpOCBEYHBAEMOTO cjaos | oM OpH AdHHEe BOJHE
545 HM HAH Hcnonk3ya CBETOHJALTD ¢ MAKCHMYMOM MPONYCKaHHA B
oGaacte 535—555 HM.

ITpu nposenenHH aHaaH3a JoNyckKaeTcd NPONOPUHOHAJIbHOE H3Me-
HeHe o0bemos Tpol AHATH3HDYEMBIX BHITAMEK, PACTBODOB CpaBHe-
BHS H DACTBODOB peareHTOB IIPH MOrPelHOCTH HO3HpoBaHHA He fo-

aee 1%.
4.3, Onpepenenne aJlOMHHHA C KCHJAEHOJOBBIM OPAaHKKEBLIM

B TexHOJMOrHYeCKHE eMKOCTH HJIH KOHHYecKHe Koalwl oTOHpaloT
no 2 cm® $UILTPATOR BHITAMNKEK H PacTBOPOB cpaBHeHus. K mnpobGam
npuauBamwT no 15 cM? pacTBopa acKopOGHHOBOW KHCJAOTE H Nepeme-
mHBaoT. Jatem npuGasnsawoT no 15 om? oxpamHBalwNlEro pacrsopa,
TIPHTOTOB/AEHHOrO {10 1. 3.9, H CHOBA TEepeMellHBaoT. _
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OxpalleHHble PacTBOpPH He paHee yeMm yepe3 2 u nocae npHOaBJeHHA
OKPAlHBAIOMIEr0 PacTBopa (GOTOMETPHPYIOT B KIOBETE ¢ TOJIIHHOMN
fIpoCBEYHBAEMOTO ¢f0A | CM OTHOCHTEABHO pacTBOpa cpasHeHHa Ne 1
NpH GJAHHEe BoJAHH 545 HM HAH HCMOAL3IYA CBEeTOQHABTP ¢ MAaKCHMY-
MOM NPONYCKAHHA D30—DOD HM.

IIpu npoeefeHHH aHaaH3a AOMycKaeTcs NPONOPLHOHANbLHOE H3aMe-
HeHne o0beMoB npod aHaNH3IHPYyeMBIX BHTHAMEK, PACTBOPOB CpaBHeHHAA
H PACTBOPOB pPeareHTOB MPH NOPPEUTHOCTH N03HpoBaHus He Gonee 1%,

5. OBPABOTHA PE3YNbTATOB

9.1, Tlo pesyanpratam (OTOMETPHPOBAHHSA - PACTBOPOB CPABHEHHA
cTpoAT rpanyuposoudsi rpaduk. [lo ocw  abemnee oTkaagwmBaloT
KOHIEHTPAUHH ANIOMHHHA B DAacTBOPAX CPABHEHHS B Hepecyere
B mumanMoan 8 100 r mouBE, a no ocH OPAMHAT — COOTBETCTBYIONIHE
HM TIOKa3aHHA (OTO3IEKTPOKONoPHMeTpa. KoaudwecTso 3KBHBAJASHTOB
ANIOMHHHA B AHAMAH3HDYEMOHA TNOUYBE HaXQAAT HENOCPeICTBEHHO N0
rpanyHpoBOYHOMY TPADHKY H BRIUHTAIOT H3 HET0 Pe3yJabTaT X0J0CTo-
ro onsita. Ecin pesyasTar onpeneneHHs BHIXOTHT 328 NpPeIedsl rpaiy-
HPOBOYHOTO rpagiika, onpele/enie NOBTOPSAIOT, ApelBAPHTEIBHO pas-
OapHB QHUIBTPAT PacTBOPOM  XJOPHETOrO KANHS KOHLEHTDALHH
1 monp/am®. Peayabrar, HafiieHHsiit 110 rpadHKy, VBEAHUHBAIOT BO
CTOJABKO pa3, BO CKOAbKO Gbla1 pasbasaen duabTpar.

3a peaysnbTar aHaJH3A NPHHHMAT 3HAYEHHE EIHHHYHOTO oOnpe-
LeneHns aJioMHHHA.

Pesyabrat anaiia spipamanT B MuaauMonsx & 100 r nousw c
OKPYPJA€HHEM A0 BTOPOro NEeCATHYHOrO 3HaKa.

ITpH npopefleHHH MACCOBBIX aHAAH30B BMECTO MOCTPOEHHA Tpa-
LYHPOBOUHOTO rpaduka NOoNycKaeTcs rpagyHpoBanie wkaasl npufiopa
MO pacTEOpaM cpaBHeHHS B AeHL NMPOBedCHHA aAHAJISAE.

5.2. JlonyckaeMbie OTHOCHTEAbHbBE OTKJIOHEHHH OT CPEIHEro apHg-
MEeTHYECKOro pe3y/]bTaToB TIOBTOPHLIX AHAMH30B NPH BHIOOPOYHOM CTa-
THCTHYECKOM XoHTpOJe IpH BeposaTHocTH P=095 cocrasasmot 40%
A5 KOJHYEeCTBA 3KBHBAJEHTOB antoMuHdf jgo 0,12 mmoae 8 100 r
noussl, 10% —ca. 0,12 mMoas s 100 © noussl.
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