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Soils. Determination of exchangeable 2 6 48 6 - 85

manganese by CINAO methods

Nocranoenenmesm locygapcreenuoro womwrera CCCP no craHpapram Of 16 mapra
1985 r. N2 820 cpoKk QEWCTEWR yCTaHoRNeH ¢ 01.07.86

go 01.07.96

HecoBmopgenue crangapta NPpecnefyerTcs No 3aKoMy

Hacroaumlkii cTaHZapT YCTAHABJAMBAET METOAH OmpeleneHHs o6-
MEHHOTD MapraHla B Inoupax, HL"I"-C]]HUJHHK H BMELLAUIHX Hﬂpﬂﬂax
NpH NpPOBENEHHH MOYBEHHOrO, ArPOXHMHUECKOTO, MEAHOPATHBHOTO 00-
caefoBaNHil yrogmil, KOHTPOJsS 3a COCTOAHHEM MOYB H APYTHX H3HIC-
E4TelbCKHX H HeclefoBaTenbeKHX pabor.

CyMMapHa® OTHOCHTEJbHAS MOTPEIIHOCTE 0AR (HOTOMETPHYECKOTO
H aTOMHO-aGcopOuHOHHOTO MeTojoB cocraBaser 16% mpu Maccosof
Jose mapranna B nouse fo 7 man—', 10% —cs. 7 man~.

1. DOTOMETPHYECHOE ONPEAENEHHE CBMEHHOIO MAPTAHUA

CyiHocTh MeT04a 3aKJKYaeTcd B H3BJAeueHHH oOMeHHOro Mapras-
Ha W3 NOYBH DACTBOPOM XJODHCTOrO KajHdA, MOJAY9eHHH OKpalleHHO-
ro KOMitiexca maprasia ¢ GopMalbIOKCHMOM H TocielyioieM ¢oro-
METPHPOBAHHH OXpalleHHOTO pacTBopa. BanAHHEe COMyTCTBYIOIIHX 3.e-
MEHTOB VCTPaHAIT THAPOKCHIAMHHOM THIPOXJOPHAOM H TpHJAOHOM b,

1.1. Merop orGopa npob

1.1.1. Orbop npo6 —mno T'OCT 26483—85.

1.2. AnmapaTtypa, MaTepHaJLl H PEAKTHBHI

Ins npoBenexHs aHaAH3a NMPHMEHAIOT:

POTO3EKTPOKOIOPHMETD;

BecH JaGopaTopHHe 2-ro KJaacca TOUHOCTH ¢ HanboJwIIMM mpene-
Jgom eapemHBanng 200 r m 4-ro KJaacca TOUHOCTH ¢ HaHOOJBLIIEM Mpe-
neson Basemusanua 500 r no 'OCT 24104—80;

SNeKTPONJHTRY;

n
HMapanHe odMuKansHO® _ epenevyarka BocnpeileHa

orni 2 2
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LO3aTOPH ¢ NOrpellHoCcThI0 Ao3HpoBannsa He Goaee 1% uau nuner-
1 B Opemxkn 2-ro knacca tounocrd mo [OCT 2029274,

Haccerhl MeCATHOOSHOHOHHHEE C TEXHONOHYECHHMH eMHKOCTAMH H3
MAaTepHana, YeTOHYHBOrO K JAeHCTBHIO NPHMEHAEMBIX PEaKTHBOB, HJH
KonGe KoHHYeckHe BmecTHMocThio 100 em?® mo TOCT 25336—82;

nocyay Mepuyio aabopatopHylo 2-ro knaacca TounoctH mo I'OCT
1770—74;

KHCJIOTY CEpHYIO MO I'ocCT 4204 X.4, MAH u.j.a., pasbasieHHYIO
AHCTHIAJIHPOBAHHOR BogoH |:4;

AMMHAK BOAHHHA 110 I*UCT 3760—79, u.n.a., pasdaBiaeHHBIA AHC-
THAIHpOBaHHo# Boaok 1:40;

rHApoKcHAaMud rugpoxaopun no [OCT 5456—79, w.n.a.;

KaJanli  Maprasuookscamit, craspapr-tHrp ¢ (s KMnOy) =
0,1 Moasfam® (0,1 u.); .

kaault xnopucruft mo ['OCT 4234—77, x.4., pacTBOp KOHIEHTpa-
nuy ¢ (KCl) =1 moas/am? (1 1.);

HaTpui cepHucrokucanii no F'OCT 429—76, w.g.a., pacTsop
MaccoBoft KoHuertTpauun 100 r/nm?;

coMb nuHATpHeBYI0 sTHAeHAnaMuu-N, NN’ N’-reTpaykcycHoit KHc-
JoTHl 2-ponnyw (TpHaod B) mo I'Q-CT 10652—73, x4, HAH 4. n.a.,

QOpMaTHH,

BOAY LHCTHIJHPOBAHHYIO TIO TDCT 6709—72;

6ymary guabTpopaasuyio no 'OCT 12026— 76.

1.3. MonroToBka K AHANH3Y

1.31. [IpurortoenenrHe pacTBopa bopMaJlbA0OKCHMA

20 r rUAPOKCHAAMHHA THAPOXJOPHAA, B3BEUEHHOrD ¢ MOrpell-
HocTelo He Ooaee 0,1 r, pacteopsoT B 200 cM?® IuCTHANHPOBAHHOH
BoAH, npuGasasior 10 cm® dopManHHa H OHCTH/IHPOBAHHOH BOLAOH
ZoBogAT oOneM pacrBopa zo 200 cm?.

PacTBop rOTOBAT B AeHbL NPOBENEHHA aHAJIH3A.

1.32. [IpuroToBNenHe pacTBOpPa THAPOKCHAAMHHA
rugipoxnopuaa maccoBofl KoHuentpauuu 100 rfam?

Pacteop roToBaT u3 pacuera 100 r ruIpoKcHAaMBHA THAPOXIODHIA,
B3BEIIeHHOTD ¢ norpeurHoctbio He Goaee 0,1 r, wa 1000 cm® pacrsopa.

PacTteop XpaHAT B CKAAHKE C NPHTEPTOH npuﬁmﬁ B XOJOAHJIBHH-
Ke He fojee HelefH.

1.33. [IpurotTornenne pacTtBopa TpuJaouna b

Pacreop rotoesaTt H3 pacuera 18,6 r Tpuaona b, B3pewennoro ¢ no-
rpewwtocTeio He Gonee 0,1 r #5a-1000 cM® pacTeopa.

Pactrop XpaHAT B CKAAHKE ¢ npuTeprod npoOko# He Goaee 1 mec,

1.34. [IparoToeneHEne MacKHpyWIE€ro pacTBOpa

1000 cv® pacreopa TpuaoHa b, npHroTtosaexHoro no m. 1.3.3, cume-
myBator ¢ 500 eM® pacTBopa rHAPOKCHJIAMHHA THIPOXJIOPHAA, TIPHro-
ToBaersoro mo m. 1.3.2.

PacTeop roTOBAT B JeHb TPOBeJeHHA aHaJH2a,

16 :
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[.3.5. lpuroToBaeHue pacTeoPa Maprania Macco-
BOA KOHUeHTpamuu 1,1 mricud

Copepixumoe OfHOH aMnyJu CTAHIAPT-THTPA AJs MpHrOTOBJMEHHA
PacTeopa MapraHUOBOKHCIOTO Kanusa TOMEIaloT B CTakaHw H3 Tep-
MOCTOHKOTO cTexna BMecThMOcThio 1000 emM?, mpHAKBAOT MpHMEpHO
600 cm® nucruaanpopanHofi Boam u 50 cM?® pasbasnenuodr 1:4 cep-
HON KucaoThl. Pacmsop narpesainT mo temmepatypu 40—50°C, mepe-
MELWHBAIOT CTEKAAHHOH MalouKoll 10 pPAacTBOPEHHH HaBecKH H ofec-
UBEeYHBAIOT, NPHOABAAA MO KanaAM PacTBOP CEPHHCTOKHCIOI0 HATPHA.
ObecuBedeHH bl PACTBOP KUNATAT A0 HCUE3HOBEHMT 3aNaXa CEpPHHCTO-
F'oO Fa3a H PACTBOPHICT B HeM 70 ¢ XJOPHCTOTO KajHHA, B3BelIeHHODO
¢ norpewrHocTeio He Goaee 0,1 r. IMoayuenHslii pacrsop NepeHOCAT
B MepHYIO Koaly sMecTaMocThio 1000 cM® H mHcTHAAHpOoBamHOH BOAOMH
A0BOIAT O0BeM [0 METKH.

Pacteop xpaHAT B CKAAHKe ¢ IpHTepToH npobkoil He Gojee 1 rona.

1.36. IlpuroToBaeHHe PACTBOPOB CPaBHEHHHA

B mepupe xonfn BMecTHMOCTEI 250 ¢M? MOMemanT VKA3aHHBIE
B Ta0JaHle 0OBEMBl PACTBOpPAa, NPHroTOBIeHHOro no m. 1.3.5, H pacTBo-
pOM XJOPHCTOTO Ka/jHA KOHUeHTpauuH 1 moab/aM® moBoAST ofbeMmul
10 MeTOK.

HoMep pacTeopa cDaBHEHHS
XapauTepHcTaHa pacTeopa . 2 3 a 5 § - g

OGwvem pactsopa, mpHroTosaes-

Hore no n, 1.3.5, em? 0l 1 2 4 ] g |10 |12
Koxuentpauua Mapranua:

B pacTHOpE CPaBHeHHH, Wr/am’ 0| 4,4/ 8.8 17,5 26,4] 35,2] 44,0 52,8
B Nlepecyers Ha Maccosy JoJK0 B ' :

mouse, waE~! o1 [22 [44 |66 |88 (110 J132

PacTeopsl cpaBHeHHS HOIOABSYIOT 1A% FPaIYHPOBKH BOTO3IEKTPO-
KOIOpPHMETpPa B JeHb MpoBenedHs aHagausa. Oxpamusanue pacTBOPOB
CPEBHEHHA NOPOBOAAT AHAJOCHYHO OKPALIHBAHHID dHAJHIHPYVEMEIX
BBITAXKEK H OJHOBPEMEHHO C HHMH.

1.4. IIpoeenenue anaanza

1.4.1. IlpurortoBeiaedne BHTAXKH H3I MNOUYBH

JIns aHaJH3a HCMOABL3YIOT (DHABTPATH BHTAXKEK, NPHIOTOBJAEHHBIX
no [OCT 26483—85. :

142 Onpeagenenre Mapranuya

B TexHojorHyecKHe €MKOCTH HJIH KOHHYecKHe KoaOel oT6HpAIOT
no 5 c¢cM? (HALTPATOB BHITAXKEK H pacTBOpoB cpaBHeHHA. K mpofawm
npudasaslT no 2 cm® pacteopa QopMmanbiokcuma, mo 20 ¢M® BoaHO-
ro aMMHaxa, pazfaBieHHOro IHCTHAAHpoRaHHOA Boaol 1:40, o mepe-
memnBawT. Yepes 2—5 muH npubasngiorT no 5 cM®  MacKHpYOLIero
pacteopa H nepemewnsalnT. OKpalenHble pacTBOPH HE paHee ueM

3500 | T
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yepea 10 MHH K He nozfonee Yyem uepes 30 mMun mocne npubaBaeHus
MaoKHDYIOIErD pAacTBopa (OTOMETPHPYIOT B KIOBeTE € TOJLINHONA
MpocBeUHBAEMOr0 ¢1os | oM OTHOCHTE/NBEHO pacTBOpa cpaBHeHnd Ne |
NpH AaxHe BojaHbl 490 HM HAM HCIOAB3YR CBETODHIBTP C MAKCHMYMOM
nponyckanua B o6aactu 450—500 mm.

Honyckaetes MPONOPUHOHANbHOE H3MeHeHHe o0beMoB npob aHa-
NH3HPYEMBIX BLITAMEK, PACTBOPOB CPaBHeHHs M pAacTBOPOB peareH-
TOB TPH NOTPEMIHOCTH JI03HPOBAaHUA He Gojaee 1.

1.5. O6paborka pe3yabTaTos -

1.5.1. Tlo pesyawTaram GOTOMeTpHPOBAHHA PACTBOPOB CpPaBHEHUA
CTpoAT rpaayHposounkii rpadux. [lo ocu abcuHce OTKAAAHBIKOT
KOHUEHTPALUKHH MapraHlla B pacTBopax CPaBHEHHA B nepecyere Ha mMac-
COBYIO oM B noyse (MAH'), a No OCH OpPAHHAT —COOTBETCTBYIOUIHE
HM Iokazanusd (GoTosJekTpoxoyiopuMmerpa. Maccosyio oA odues-
HOTO MAapraHila 8 aHaAH3HPYeMOH NoYBe OUpelendloT HelocpelcTBeH-
HO [0 I'PAIyHPOBOYHOMY rpaduKy H BEYHTAIOT H3 HEro pesy.ibTAT
XoJocroro onelta. Ecad pesyasTaT OonpefefeHHA BHIXOUHT 33 Tpelen
rpasyHpoBOYHOrO rpaduxa, onpefefleHHe TOBTOPHIOT, MpeABapHTE b-
HO pa3faBuB DUALTPAT PACTBOPOM XJOPHCTOrO KaMHA KOHUEHTPALHH
1 soaw/am®, Pesyaerar, HaligeHHHH# mo TpaduKy, YBeIHUHBAKT BO
CTOJBKD pa3, BO CKOJBKD 6wlN pazbasjed (hHABTPAT.

3a pesyabTaT aHanuia NPUHHMAKT 3HAYEHHE EIHHHYHOTO Ofnpe-
AefeHHA Maprasua.

PeaynpTaT dHanu3a BHPAKAOT B MHIMHOHHBIX J0AaX (Mau~')
C OKDYTJIEHHeM [0 IeJhX. -

[Ipn nposelaeHHH MAacCOBBIX aHaNH30B BMECTO MOCTPOEHHA rpa-
JYHPOBOUHOTD rpadHKa JOTNYyCKaeTcd TPAIVHPOBAHHE UIKAJEL apuiopa
N0 pPacTBOpPaM CPAaBHEHH: B JeHb NPOBeJCHHA AHAIH3A.

1.5.2. MonycKkaeMble OTHOCHTENbHBIE OTKJAOHEHHS OT cpeltHero
apuPMeTHURCKOTO Pe3yJIbTaTOB [IOBTOPDHEIX aHAJM30B TPH BHOOpOY-
HOM CTaTHCTHYECKOM KOHTPOJde TMPH J0BePHTEIBHON BepOATHOCTR
P=095 cocrasnanTt 20% npx maccoBofl foJe MapraHLa B [OYBe 10
7 mnu-l, 15% —cB. 7 Mag—!.

2. ATOMHO-ABCOPELLWOHHOE OMPEJENEHME OBMEHHOTO MAPTAHLLA

CyLmHOCTs METOAA 3AKAI0YAeTCA B H3BJeYeHHH oOMEeHHOro Mmapras-
1d H3 TMOYBE PAacTBOPOM XJOPHCTOTO KaJdHA H MOCTEAYIOWEeM H3Mepe-
HHH TOTJAOLUEHHA CBeTa CBOOONHBIMH aToOMaMH MapraHua, ofpazyvio-
IIHMHCS B NJaMeHH NpH BBEAEHHH B Hero aHaJH3HDYEeMOro pacTeopa.
[Ipn wcnoab3opanuu rasoBol CMecCH COCTaBa IponaH—OyTaH—Bo3-
AYX ANA YCTPpaHCHHA BJTHHHH.H CONVTCTBYHMIHX 3JAeMeHTOB, Uﬁp&a\-’ﬂ}*
UHX € MApradleM TPYIHOAHCCOLUMHPYEMLE COGIHHEHHSA, B aTOMHIH-
pyeMbie PAacTBOPE! BBOJAAT H3OBITOK CTPOHIIHA.

2.1. Meron orbopa npoi

18
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2.1.1. O160p npo6 — no TOCT 26483—85.

2.2, Annaparypa, Marepuaisl H PEAKTHEBI

Jdna npoBeleHHA aHANH3A NPHMEHAOT:

ATOMHO-aGcopOUHOHHLE anexkTpodoTomMeTp ¢ AaMnoli ¢ TIOAHM Ka-
TOAOM JAJ51 ONpeleleHHs Maprasua (ZonycTHMO HCIOJL3OBAHHE ra-
30BOH CMecH cOCTaBa MPONaH—OYTaH—BO3AYX H ALUETHASH—BO3IVX);

Beckl nabopaTopHele 2-ro Kaacca TOUHOCTH ¢ HanboAbIIHM mpeie-
qgou BapemwHBaHua 200 ¢ u 4-ro Kaacca TOYHOCTH ¢ HAHOOJBIIHM Tipe-
neaom eapetHeadug H00 r mo NOCT 24104-—80;

A03aTOPH ¢ TNOrpeliHOCThI0 A03upoBaHuAa He Hoaee 1% wam uw-
AHHApeE 2-ro knacca TounoctH no FOCT 1770—74,

KACCETH JECATHMNOSHIHOHHLIE € TEXHOJMOTHUECKHMH EeMKOCTAMH H3
MarepHaja, VCTOHYHBOMO K JeHCTBHIO NPHMEHAEMBIX DEaKTHROB, HIH
KOJA0B KoHHuecKHe BMecTHMocThio 100 oM?® nmo 'OCT 25336—82:

mocyay MepHyio Jgafopatopuyio 2-ro kaacca touxoctn no IOCT
1770—T4;

KaIHi  MapraHuoBoKHCAbA,  craHaapr-TaTp ¢ (/s KMnOy) =
=0,1 moas/am® (0,1 u.);

KucaoTy coasnyie no ['OCT 3118—77, xu. wan 4.m0.a.; ‘

cTponusil 6-poanm#t xaopueruit no TOCT 4140—74, y.a.a;

Boly auctuaauposansyw mo F'OCT 6709—72

2.3. MoaroroBKa K aHAAM3Y

23.1. IllparoToBnenne 3amacHOro pacTBOpa CTPOH-
LHA MaccoBoH KoHuenTpaunuu 20 mrfem?

60,8 r 6-BOZHOrO XJOPHCTOrO CTPOHIMA, B3BEIIEHHOTO € MOTpell-
HOCTBIO He Ooaee 0,1 r, pacteopswr B 600 cm® gucTHANMpoBanHOh
BOIBI, MpuIHBAWT 164 cM® KOHUEHTPHPOBAHHOH COJAHOH KHCNOTH,
AHCTHAJIHPOBAHHOA BOAOA R0BOAAT obbem pacTtBopa ac 1000 cm® u
TUIATENLHO TepeMEelInBAKT,

PacTBop XpaHaT B CKAAHKe ¢ npHTepToil npobkoli He Gogee 1 roja.

232 IMpuroropsaenne pabodvero pacTBOpPAa CTpPOH-
ILH A

1 obweM pacTBOpE, NPHTOTOBAeHHOro no m. 2.3.1, cMewnsawT
¢ 8 offpeMaMi JHCTHAIHPOBAHHOH BOIH.

PactBop roToBAT B AeHb IPOBEASHHA aHAJH3a.

233 IlpuroToBrnenne pacTBOPOB CPABHEHHS

Pacrsopm cpasaensa rotoest mo nn. 1.3.5—1.3.6.

Pacreopw cpaBueHHS HCHOABL3VIOT [JH TPalyHPOBKH ATOMHO-30-

copBunHorRHOro cnexTpodoToMeTpa B TeHb MpPOBeleHWs aHaIH3A.
2.4. NMposeacHue anaanza

241 lMpurotoBadeHne BRHTAMEHN H3 NOYBH

Adna aHanHza HCOOAb3YVIOT QUILTPATH BHTAKEK, NPHTOTOBJEHHEIX
no F'OCT 26483—85.

242 OnpeneleHHe MapravHua ¢ HCNOJAbB3IOBAHHEM
rasoBofi cMecH cOCTaBa mnNponaH—OyTaH-—BO3AYX
B TexHOJOrHYeCKHE eMKOCTH WJH KOBHYeCKHWe KoaOsl oTOHpaloT

4 : 19
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no 5 cyM® QUALTPATOB H pacTBopoB cpasxedna. K npoGam NpHIHBAIOT
no 25 cm?® pabodero pacToopa XJAOPHCTOrQ CTPOHLAA, NPHTOTOBNEH-
Hore no n. 2.3.2. Pa36aBierHble pacTBOPH BBOAAT B NIAMA H H3Me-
PAIOT TOTAQIIEHHE CBeTA NPH AJHHe BOJHE 2795 Hu.

Honyckaeres MponopUHOHAJBHOS H3MeHeHHe 00LeMOB TpPOD BHITA-
A{€K, pacTBOpOB cpaBHeHHA u paboyero pacTBOpa XAOPHCTOrO CTPOH-
118 NPH NOrpeliHOCTH J03HPOBAHNA He Oomee 19%.

243 OnpenenenHe MapraHla ¢ HCNOJAL3IOBaHHEM
rasoBof cMeCH COCTABA AUETHJNEH—BO2AVX

B TexHOMOTHYECKHE eMKOCTH HAH KOHHYeCKHe Koabwl OTBHpaioT
no | cv? GpuapTpaTtos M pacTBOpPOB cpaBHeHHA. K npofaM NpHJAHBANOT
no 25 cm® aucTHAAHpoBaHHOl Boawl Paafasnenesie pacTeopel QoTO-
METPHPYIOT OPH AJHHEe BOAHBL 2790 HM.

Hdonyckaetcs nponopuUHOHANbHOEe H3MeHeHHe o0BeMOB npob aHa-
JH3HPYEMBIX BBHITAXEHK, PAacTBODOB CpaBHeHHA H IHCTH/AJHDOBAHHOI
BOIB TIPH MOTPELIHOCTH ZO3HPOBaHHA He Gonee 1%.

2.5. ObpaboTKa pe3ynbTaTon

2.5.1. Tlo peaynbTataMm (POTOMETPHPOBAHHA PacTBOPOB CPAaBHEHHA
CTPOAT rpalyHpoBouHLI rpaduk. ITo ocn abcumce OTKAAABIBAIOT KOH-
UeHTpAUHH Mapragila B pacTBOpax CpPaBHeHHA B TepecueTe Ha Mac-
COBVIO 1010 B no4yse (MAH™!), a no oCH OpAHHAT—COOTBETCTBVIOLLIHC
HM MNOKA3aHHA aToMHO-adcopdUMoHHOTO crexTpooToMerpa. Macco-
BVI0 10710 o0MeHHOro MapraHua B aHaAH3HDYyeMOR MouBe OTIpene)if-
0T HeNOCPEICTBEHHO Mo TrpalyHPOBOUHOMY TpadHKY H BHYHTAWT
#3 Hee pesyabTaT XoaocToro onsitTa. Ecau pe3yabTar onpeleneHHs
BEIXOAHT 3a Tpeiedbl rpalyHpoBOYHOro rpaduka, onpegeneHHe MOB-
TOPAIOT, NpelBapHTe.dblo Pa3dasus QHALTPAT PACTBOPOM XJOPHCTOrO
Kd.J1HA KoHuentpaunn | smoaw/nM®, Pesyvawrar, Hafizennwfi no rpadu-
KV, YB&THUIBAKT BO CTOJABLKO pa3s, BO CKOABKO OBl pa3baBieH ¢HIb-
Tpar.

, ’ 3a pe3ayaeTaT aHaIH3a NPHHHMAIOT 3HaYeHHe eIHHHYHOTQ Omnpelje-
JIeHHH MapraHua.

Peavaprar aHanlsa BBIPAXKAOT B MHJLJIHOHHBIX A0AAX (MAHT!)
C OKpYLaeHHeM 10 LeasIx.

[Ipu npopeleHHN MACCOBBIX AHATH30B BMECTO MOCTPOEHHA rpaiy-
poBOYHOro rpaduKa JonycKaeTcd TpalyvApOoBaHHe IfKaael mpubopa
Mo p2cTBOpPaM CPaBHEHHS B JieHb MDOBeleHHS AHA/H3O0B.

2.5.2. JonyckaeMble OTHOCHTE/NbHHIE OTKIOHEHHA OT CPeRHEero
apH{METHYECKOr0 Pe3y/JbTATOB TOBTOPHBIX AHAMH30B mMpH BHOOPOY-
HOM CTaTHCTHUECKOM KOHTPONEe TpPH I0BePHTeNbHOH BepOATHOCTH
P=095 cocrasnqaior 25% npn MaccoBofl Q0 MapraHiia B noyse Ao
7 mau!, 15% —ces. 7 mau—t
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