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rocT
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Methods of boron determination

MEC 2516020
OECTY 1709

Mocraporaenmesn Nocyzapereennom komerera COCP oo cramsapram or 21 sapra 1979 r. Mo 982 para seegenna
FUTAROBACHY

010780

Orpanssenae cpoka aedcTens casro no aporokoay M 4—93 Mesrocy 1 apcrseEnorn COBCTA 10 CTAHTIPTHIAMMN,
meTpoacrun w ceprradmiamm (Y C 4—94)

HacToaumil cranmapT veTaHapTHpaeT o0keMHELIA MeTon onpeleneHHs Gopa (Nnpe Maccosoadl Jone Gopa
oT 0,7 0o 17 %) 1 oToEIopHMeTPHYECKHE MeToI onpedeneHHa Gopa (npH saccoBol none Gopa ot 0,02
oo 0,2 955,

1. OBIIHE TPEBOBAHHWA
[ 1. OSmwme TpebopaHHa K MeToaamM afannsa — o DOCT TE930.0 =749,
2. OFBEMHBIA METO OINPEIEIEHHA BOPA

2.1, CymmoeTs METOAa

MeTon nmpeoHasHa4ed 078 aHaTHI Nopollkos W3 CIUIABOE I8 HAlUIaBkH, cMeceld Mopolikos U
HATIABKH H BopHIa Xpoxia.

MMeTon ocHopar Ha o0paIoEIHHA GopHO KHCIOTR M 28 THTPORIHMA PACTROPOM [EA0UH B IPHCYTCTRHH
MAHHHTA,

1.2, Aunaparypa, PEAKTHELI H PACTHO[E

Becul amaturrdeckie BIA=2005, AJB-200 win noboro apyroro THna, obecliedHBalolHe BIRe i -
HHE ¢ NorpeluiocTeio He Gonee U (MHE2

Honostep DB-T4 win apyrod npubop ¢ npegenos norpewHccty £ 0,05 pH.

DnekTpod cTeRmaHnL i Trma =41 =05,

ANeETpol xnopocepetpanbll B-1.

MarrsaTHan sMemanka.

Boperka crekaauaan mo NOCT 177074,

Bapuit xnopun 8-poouetil no FOCT 4108 —72 ¢ maccopoil momneit 5 %.

Kucnora conauad no NOCT 311877, paabaeieqnan 1:1.

Kucnora cepuad no NOCT 420477, pasfamnenman |4,

Eucnora azorHas no NOCT 4461 =77,

Harpuil cepHokHCIR mapo no TY 6-00-3404 -85,

Kucnora Gopuaa no NOCT 9636--75 coexenepekpHcTAUIH IHPOBAHHAA.

Harpua rnapookick mo NOCT 432877, ¢ Maccosoil noaeit 20,10 % w 0,1 M (dukcanan).

HMananee oduanmmaasese MepenewaTen BOCIPEmERL

Hadmine fassyom 200 2 ) ¢ Havewewussn NI, 2 ymeepacdeminve v dewafipe 1984 2.,
dexafipe P89z (HYC 385, 3—00

L HagareascTao cTangaptos, 1979
L CTAHIAPTHHDOPM, 2011
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[lpy orcyTereEdH dukcanana .1 M pacTpop HATPpHA FHIPOOKHCH MOTOBAT cheoyiomips obpaiom: 4 1
ruapookicH watpua 5 T ow? ouctunnmponadioll Bogel, aobapngoT 3 owm’ pacTROpA THAPOOKWCH DapuH C
MACCOBOI goneil 3 %, nepeMeluHBaeT W 0T OTCTOATECH OCAIKY § TedeHWeé cyTok. PacToop XpaMsT B
FKPLTOH NONHITHASHOBOH Nocyne.

Maccopyio KOHUSHTPALHK PACTBOPRA THAPGOEHCH HATPHA YCTAHARTHBEAIOT IO DOPHOMY aHTHAPHOY Cle-
AymAM 00paios: NepepekpHCTALTHIHPOBAHHYEID DOPHYID KHCAOTY NPOKLTHEAKT B MIATHHOBOH Yallke Wi
THITIE CHAYANA NpH Tesneparype 200—230 °C, mrem npe B00—E30"C & Tedenie 30— 40 MHH 20 NOCTOAHHOI
macchl. Hapecky obpajosaBilerocs GOPHOND aHMMAPHIA Maccol 3 48 r ocTOPORHO PACTROPAIOT B BOOE PR
HAMPEGAHHA W MEPETHBANT PACTBOR B MERHYID KOMOY BMECTHMOCTED | av', paibannaioT Chesenpornaye -
HOH Boaoil 10 MEeTEH H NepeMelllHBanT.

OrGupaor 1 ey’ ¢TanaapTHore pacTeopa GOPHOMO AHTHAPHAA B CTAKAH BMECTHMOCTRIO 200 cm?,
mpiaeaioT 1530 cwd npogunagerHoil sone, yeradasameamT 0,1 M pacToopa riapookicH HATPHA JHAYEHE
pH = 6.9 [IpUIHEaoT pAcTEOP HHEEPTHOMD CaXapa WK sManiiTa ¥ TeTpyioT 0,1 M pacTRopoM MEIpooKHCH
HATPHA 10 BOGRPALIEHHA CTPENKH TTLEIHOMETPI 0 JHadenns pH —6,9.

Maccomyio konuenTpatgen 0,1 M pacToopa THAPOOKMCH HATPHA N0 Gopy BLIUHCIAKT Mo hopsyie

14K - 031057
ThaoMner = —F 00>

rme  F — KoIHYecTBo pacThopa THAPOKHCH HATPHA, HIPAcK0IOoBaHI0e Ha THTpOBane, ey,
01.21057 — goaddmumenT nepecueTa GopHOTO aHTIIPHIA Ha Gop.

Kouro kpacuuil san Gymara Kowro. [Npurotoriense pacteopa KoMro kpacHelll: pacteopssor 0.1
wraHEatopa o 100 cv® Boaw.

MeTHIonLIH KpacHeil ¢ Maccorodl nonedi 0,1 %: 0.2 r HHINKATOPG PACTROPAIOT B caMecH 60 u7 sTino-
BOTO ciHpTa W 40 W' BoakL.

MamuuT no TY 6-009-5484—90 wau caxapoia no DOCT 583375, [puroTonneHie PACTROPE CANAPMN L
pacTeopaioT 600 rcaxapoad B 200 ey coexenpoKHIAue HHOH BOXE TPH OCTOPOMEHOM HAFPERAHHN H Nepene-
WIHBAHHHA 10 TOAHOT) NPOCRETISHHT pacTEDpa. [opausil pacTeop UILTRYIOT Yepes CTerTaHHEH deasTp,
HATPEBAIDT MOUTH 10 KHNeHud 1 npHBasngioT 5 ey’ 3 M cepuoii kncnoTsl, [=-2 MUl CHILHD B30 ITRBIIOT,
npuaneaT 30 cm’ Boasl, B KoTOpyo tobasamoT 5 oa® 3 M rHapooKHcH HATPHE, CROGOIHOMO OT Kaphoma-
ToOE. PACTROpP XOPOUIo NMepesMell M inT 1 110 OXNGEKIEHHE NPOEEPSIOT PeakiHio M0 METHAOBOMY KPacHOMY.
Peakoua momsHa GeTh MeRTPpATLROH; DACTHOR CONepRHT 55 % HHBEPTHOD CAXAPA.

Bapua ruapookict &-poguan mo FOCT 410778 ¢ macconoi goneit 5 %.

CoupT ITHIOREH peRTHEHHKoBAHHENR Texpmvecknii mo NMOCT 18300--87.

{Hasmenennan penasmas, Ham, Ne 2),

2.3. Ilposenenie aHATHIA

2.3.1. Hanecky maccoii i cooTRETCTBHM ¢ Tadn, | NOMEM@RnT & KOHMYECKYIO Konby ¢ oDpaTHM Xoio-
AHALHHKOM W pacTBopsioT B 40 cv® ceproil kucnoTe, pasfarrennoit 1:4, nan B 40 cv® conanofl KMCTOTH,
pazbannennoil 1:1. 3aTéM NPCTHEDOT 2 M A30THOHR KNG0T,

TaGaumwma 1

Maccosay aoan Gopa, % Macca HABECEW., ©
Or 0,7 oo 4 0.5
Cw 7 = 9 2
P = 17 i1

Ecnin HapecKa NMOMHOCTRIY HE PACTROPHIACL, TO PACTBEOR HILTEVIOT, NPOMBIENOT BOIoH PUILTH
((PHALTPAT H MPOMBBHLIE BOALI CONPAHAKT) M CILTAETANIT HABECKY © MUPOCEPHOKHCILIM HATPHEM MIPH
BA0-—T00 “C, Mias BLETAUHBAKDT BOT0H W TPHCOSTHHAIT K QUALTpaTy, AHATHIHPYeMEL pacToop HelTpa-
JHIVIOT PACTROPOM © MIccoBOi Josedi 20 % mapooKucH HATPHA N0 KOHTO M MEpeHOCAT B MEPHYID KOmGy
BMECTHMOCTEID 250 om®, conepaanivio 25—30 cy’ ropaqero pacTeopa ruapooxicH narpuna. OxomamneHnsit
PACTROP PAIGARIS0T BOOOH 10 MeTEH H nepeMelureanT. Cotepaiuvoe Korhs onhHIETPOBRIBAIOT B CyXOl
craka W oroupasoT 1530200 em?® pacTeopa AN onpejeneund cofepxannd Gopa. K pacTeopy DodannaoT
COMANYI KHCAOTY, paibarresnnyio 111, 20 nepexola oxpacki HHIHKATORAE METHIOBOID KPEACcHOMD B3 KeaToidl
B Kpaciy 1 oeme | ow’ B uadumor. Jas yaanends VIMeKHCnoro raa pacroop kMmaraTr 10 muu, GsicTpo
ONTARIANT W HElTRANNIVIOT PacThopoM ¢ Macconoil zonei 10 %, a sates mo pH-smeTpy 0,1 M pacteopos
FHIPOOKHCH HATPHA, YeTanamnuean pH 6,9, K pacteopy aobapnamwT sadawT {(Ha 001 r dopa pacxoayerca
I r MaHHHTA) H HAHHMHAIOT THTPOBATE GopHYIe kHcroTy 0,1 M pacTeopos MMApooKHcH HATPHA 10 BOSEDA-
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rocr 11930.9—-79 C. 3

weHnd pH pacrsopa & pH 6.9, [pubasinaoT elle MadHET W, ecnl pH pacteopa ocracréd panHLs 69, To
THTPOBAHKE CHHTAIOT JKOHYEHHEM.

OaHoRpEMEHHO YEPE3 BOE CTAOHH AHATHI NPORGIAT KOHTPOALHBIH ONLIT Ha COlepxaHne Bopa B pedk-
THHEAX.

2.4. DopaboTEa peIyILTATOR

2.4.1. Maccopyis oo Dopa (A ) B NPpOUEHTIX BEMHCARIOT N0 hopMyIe

DE0- TV — Fap - 100
Fim :

roe 1 — saccopan KonuenTpauna 0,1 M pacTeopa rHAPOOKHCH HATPHA, BhipaXeHHaa B rios’ DoOpa;

¥ — anWkpoTHAA YACTE AHAMHIMPYEMOr0 PACTROP, CM;

¥, — obsem 0,1 M pacTeopa runpoOKHCH HATPHA, MTPAYeHHLIA HA THTPpOBaHHE Bopa, oM

¥, —obeem 0.1 M pactoopa ruipooKHCH HATPHA, 3aTPAMeHHL HA THTROBAHHE PACTEOPA KOHTPOILHOTO

OIEITA, CM™;
M= MAcCa HABECKM, T,
2.4.2. PasnocTh HaHDOIBLIErD B HAMMeHEILISTE PEIVIILTATOR TREX NapaiielbHLEN OnpelencHil M 1Byx

PEIVALTATOR AHATHIA NPH A0BEEPUTENBHON BEpoaTHOCTH = (1,95 e J0/msHa MPeEMLIaTh: SHAYeHHE onyveka-
EMEBIX PACKOHIe HHEH, TPHRSIeHHEX B Taon, 2.

A=

TatGnmua 2

Jdanyckaevsie PReRo e AonyekaemMue puekomsen e
Muaccosay goan bopa, 5 ! ) P )
TPER NAMLAAEALHEE Onpeaesewail. % pedyinTaTos anaansa, %
Or 0,70 o 100 semson. 005 0,10
Ca. 10D = 400 & 0,10 (1,15
o 400 » 17,00 = 015 0,20

241, 2,42, {Havenennaa penaskmna., Has, No 2},
3. POTOKOJOPHMETPHYECKMA METO ONPENEITEHHA BOPA

3.1, CyummocTh METoaE

MeTon npeaHaIHadeH 19 aHATH3A NPYTEOR 2708 HANJIaBKH.

MeToa coHOBAH Ha ODPI0EIHIH B CEPHOKHCTON cpels oEpalleHHOTO BHY TPHEOMIUTEKCHOND COeIHHEe-
HHA GOPHOH KHCTOTEL © KapaiH O

3.1, Annaparypa, PEAKTHELL B PACTHOS

PoTo K TROKOAOPHMETD Mapok DIK-56, @IK-36M wiH MoGore Ipyroro THIA.

Kucnota cepuaa no DNOCT 4204--77, pactoop ¢ Macconoi noneil 20 % u pashanmennan 134,

Kucnora azorvas no NOCT 4461 —77.

Harputii yvraexncauii no NOCT 83—79, pacthop ¢ MaccoBoil Tomelt 30 %.

Kucnora oprodocdopian o DOCT 6552800,

Kucnora KapMiHopan, pacteop ¢ Macconodl aonedt 0,01 %; roTonat pacTROpelHes peakTHEa B KOMH-
LUEHTPHPOBAHHOH cepHoll kMcioTe,

bopuaa kxcnota no [OCT B6536— 73, cTanaapTHRH pacTeop GOPa; FOTONAT COeavIomimsM b pason:
00,1475 r Gopuodt kxncaoTs pactnopaioT B 1000 cw® pacTeopa ¢ maccopod moaei 200 % cepioii KMCTOTEL

| ca? pacToopa comepacut 00025 r Gopa.

3.3, llposenense anainia

3.3.1. Hanecky maccoii 0,3 r pacteopaoT & [0 ev’ cepioil kuciomel, paldannennod 134, ¢ nocaeayo-
wrs aobartesdes .53 o a30THOH KHCHOTEL. PacTRopeHHe NPOBOIAT B KOHHYeCckol kKonde ¢ obpaTHBIM
KOMOIWNLHHEGM B Tedende 1.5—2 4. [ocae pasiose iy npoin Kondsl CHHMAT, 0XTEHIAKDT W ITPROM BT
KOMOIHTEHHE HEGOABIIAM KOMHYSCTEOM BOI.

Pacteop n wkoabe HeliTPAMHIVIOT MO KOHID PACTREOPOM YIIEKHCIOID HATPHA H BEOINT B H30ETOK
225 cw’, Conepaumoe Konbbl HAMPEBAOT 10 KHNCHHA, NEPeIHBAKT B MEPHYH KOODY BMECTHMOCTRID
50 e, pasbarnanT 40 MeTKH Rofoll W nepeselnEnoT. YacTe pacTROpE oThHIBTRORL EOT B CYX0 CTakaH
geped cyvxoil prnkTp B 0as onpeieneHHAa Gopa OTORPRAIOT AMHMEBOTHYEF YaCcTh 2—5 o' aHanH3IMpyesorn
PACTROPA B CTAKAH BMECTHMOCTLI 30 cm?, CoJepauMoe CTAKANA BEIAPHBAKT IJOCYXA, JATEM ITPHIHBIRT
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(1.5 on® oprodocdopioid KHCToTRL. 20 oM’ KapMHHOBOH kHenoTe B 4,5 cu? pacTteopa ¢ Maccopod nomei 20 %
CEPHOIl KHCTOTE, XOPOITD NEPEMELIHBAIOT H OCTALAIT 118 00painBaiia VeTOHMHBOMD OKPALIIEHHOIT KOMIT-
AekcHOro coegnHerna, Yeped 30 MuH ONTHYECKYIO INIOTHOCTL OKPAILIEHHLIX PACTEOROD HiMeRMIOT Ha §oTo-
AMEKTPOEQIOPHMETPE C© He TR CHeToIILTRpOM (A = 382 HM) B KIOBETE C TOAUIHHON MorIolaiiierd coios
S man,

Cogepxanne Gopa B rpaMMax HAX0IAT N0 MPEIYHPOROUHOMY Ipaiuky.

OHOoBpeMellio NPOBOEAT TPH KOHTPOMLHEY OTIEITA HA ONPpeIeleHHe Colepaanid Gopa B peakTHRAN.
Pacteop KOHTROIRHOTD OMETE HCMOALIVIOT B KAYSCTHE PICTROPE CPaBHe A,

3. 1=3.3. (Hamencunan pegakmnn, Mam., Mo 2).

3.3.2. [NocTpoeHde rpaay ApOEGUHOND rpaduka

B crakan npwmssoT no 0,5 cu? pacreopa oprodocdiopiod knenoTsl W oT 0,2 1o | ey’ cTanmaprHoro
PACTEOpPA GOPHON KHMCTOTE ¢ HUTEpBaI0M (1,2 CM* M Tanse aHANHI BeOyT, Kak vEazamo s . 330,

3.4, ObpadoTka pesyiILTATOR

3141 Maccosyio 100 bopa (X} B NPOLEHTAX BRMHCISROT M0 (opwyae

Sl 100
aty ¥ :

A =

roe mo— sacca Dopa, HallenHan mo rpIvapoBOYHOMY Mpadinky, 1)
Vo aTMEBOTHAA SACTh AHATHIHPYEMOrD PACTRONG, G
M, — MACCa HABECKH, I.
3.4.2 PaiHocTs HAWOOIBIIETD B HAMMEHLIIETD PEIVILTATOR TREX NapANelsHEN ONpeIeTcHii i Inyx
PESVILTATOR AHAIHIA NPH A0BSPHTENEHOH BEPOATHOCTHA £~ (1,95 He JomkHa NpeBbILaTh 3HAYeHHA 1onyeKa-
EMBIX PACKORIE HHH, NpHBeIeHHBIX B Tabn. 3.

TaGnruuwa 35

Maiiychie i e PackDKaeHny Jonvekascsbe PuoioEIenns
Muaccosau zoan Gopa, % L = . . a
TREX Hapanie LMy onpeieienni, % peiyibTaros anarHa, %
Or 0020 oo 0,100 Beso. 0,003 0,005
Ca. 0,000 « 0200 = 002 0,030

({Hamenenmas penasmuna, Has, No 2).
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