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Methods for the determination of berylium
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Hara eenenna 01.01.79

Hacroammuit cTanmapT ycTaHARIHMBAET TPABUMETPHIECKHUTT 11 ATOMHO-a0COPOITMOHHEIN MEeTOIR OTpe-
JermeHus OepuwiHg (MpH Maccogsol morne Gepuimud ot 1,5 % 1o 2,5 %) B 0e30T0BIHHKEX OpoH3aX 10
T'OCT 18175.

(M3menennas penaknusa, Mam. Ne 1, 2, 3).

1. OBINMHUE TPEBOBAHHA

1.1. O6mme Tpebopanuda K MmerogaM aHammsa — 110 1OCT 25086 ¢ gomommenmeM mo pasm. 1
TOCT 15027.1.
(M3mMenennas penaknms, Msm. Ne 1, 2).

1a. TPABUMETPHYECKHUIA METO/I ONIPEJAENTEHUSA BEPUJLIUS

CymHOCTE MeTOTA

Meron ocHOBaI Ha ocakIeHui Oepiiing B sige docdata, IPOKAINBAHIN H B3BSIIHBAHIN IIPOKA-
JIeHHOTO ocayka. 1lepelr ocaxaeHueM OepIUIing MeIb OTASIAIOT DICKTPOIN30M HMIH MeIb B BHIC aMMUAad-
HOT'O KOMIITEKCA ocTaeTcsd B (prabTpaTe. ATIOMPHHI 1 Xele30 MACKHPYIOT JoOaBIeHIeM PACTBOPA TPIIO-
Ha b. B IpucyTeTBHH TUTAHA €10 MACKHUPYIOT HEPOKCHIOM BOIOPOIA,

(Bpenen nonogauTensHo, Ham. Ne 3).

2. AIITIAPATYPA, PEAKTHBBI 1 PACTBOPBI

VeraHoOBKA ICKTPONIN3HAL ¢ CeTIAThIMH IIaTUHOBRIME 2IckTpogaMu 110 I'OCT 6563.

pH-»MeTp.

Kucnora azoruag mo TOCT 4461, pasdapnennag 1:1.

Kiucaora ceprag mo TOCT 4204, pazdasnenHasa 1:4.

Ammuak sogHbi 110 TOCT 3760.

Ammonuii pocopHOKUCIEI aBy3ameieHub no TOCT 3772 pacrsop 100 r/mm?3,

Kucaora conanag mo TOCT 3118, pazdapnernnada 1:1.

MeTIWIOBHIT KpacHHI (HHINKATOP), CIHPTOBOM pacTtsop 2 r/om7.

Conn guHaTpHeBas >THiaeHIHAMUH- N, N, N N “TerpaykcycHoii KUCTOTH 2-BomHad (TpHiaoH b)
no TOCT 10652, pacTeop; TOTOBAT CASIVIONMM 00pasoM: 15 T TpmwioHa B cMeIIHBAIT ¢ HeOOIBIINM
KONIMYECTBOM BOALI H IIPHIHBAIOT aMMHAK IO PACTBOPCHHA HAaBSCKH TpHIoHA b. PacrBop pazdapigior
Bomoii 70 70—80 cM®, OTPUIBTPOBHBAIOT U (PIIETPAT HENTPANIN3YIOT COMSIHON KHCIOTOM, pa3daBIeHHOM
1:1, 70 po30BOIi OKpPACKH MO METHIOBOMY KPACHOMY, 3aTEM BHOBBL JOOABIMIOT aMMHAK 0 KCJITOH OKpac-
KH 1 JOJIHBaT Bogoh go 100 cad.

AMMOHHI yEcycHOKHCHENT o TOCT 3117, pactsop 150 r/mm>.

AnmMonuit asoTHoKHCIEI mo TOCT 22867, pacteop 10 r/myv?3.

Hananme ogunaaisaoe IlepenmeyaTka BOCOpelNIcHA
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Bomopoma nepokcur mo IT'OCT 10929.

AMMOHMIA MOMHOTeHOBOKUCHEIA 110 TOCT 3765, cBeXelpUroTOBIeHHEI pacTsop 100 1/mv3.

Kucnora ykcycaag no T'OCT 61.

Pacrsop m1a npomuisanns (pH 5,2); roTopar cruemyomumM odpasoM: 15 oM’ pacTBopa YKCYCHOKHCIIO-
ro aMMOHHSA pa30aBIdgIoT Bonoii 1o odbema 1000 cy? 1, 106aBIaa YKCYCHYIO KUCIIOTY, ToBoadT pH pacTso-
pa mo 5,210,035,

CroupT >TUI0BHH pekTHpHKoBaHHHH o TOCT 18300.

Pactsop mma IpOMBIBAHHUA: PACTBOP aMMOHHS a30THOKHCIOTO HEHATPATH3VIOT PACTBOPOM aMMHAKa
10 METIIOBOMY KPAcHOMY.

(Usmennnasn penakoaa, Ham. Ne 2, 3).

3. IPOBEAEHUE AHAITU3A

3.1. Hapecky 6poH3H Maccoii (1,5 T TOMEIAloT B CTAaKaH BMECTUMOCTERIO 250 cM® U pacTBOPIIOT IpH
HarpeBaHun B 15 cM? a30THON KHUCHOTH, pasbasieHHof 1:1. PacTBop KHUMETAT A8 VIATSHHS OKCHAOB
a30Ta, OXIAXIAT, T00aBIMIT 7 CM CepHO KHCIOTHL, pasbapneHHoi 1:4, 100 cM® BOXH 1 BEIIEISIOT
Meab anekTponmszoM no I'OCT 15027.1

Ilo OKOHYAaHHH DIEKTpOJIHM3a pacTBOp yI@pHpaoT no 100 cv®, mpmbasmsor 3 oM’ pacTBopa
TpuaoHa b (pu aHammse GpoH3, comepXalllHX TUTaH, 5 ¢M? MepeKHCcH BOTOPONA) M VCTAHABIUBAIT pll
pactBopa 1,5 aMMHAKOM 110 HHIMKATOpHOH OymMare unn Ha pH-MmeTpe.

PacTBop HArpeBaloT A0 KHIICHHS M KHIATAT 3 MHH. 3aTeM pacTBOp OXJAXIAIoT, modapnsior 10 o’
pacTeopa GocopHOKUCIONO aMMOHHS, TOBOIAT pH pacTBOpa 10 5,2 pacTBOPOM YKCYCHOKHCIIOTO aMMO -
HHS, HATPeBalOT A0 KUIIeHHA U KUNATAT 3—5 MUH. PacTBop oXTaxXaamT H, cIIycTd 1 9, oT(PHIBTPOBHBAIOT
OCaIOK Ha (PWIBTP CPeAHEH IDIOTHOCTH, IIPOMEIBAS (PUIBTP ¢ OCAAKOM 5—8 pas pacTBOPOM LIS [IPOMEIBA-
mua (pH 35,2) mo otpunareirbHoi peaknun Ha docdar-HOH (IIpoda ¢ PacTBOPOM MONHOTCHOBOKIICIOTO
aMMOHNA).

TIpOMEITHIIT OCATOK TepeHOCAT BMecTe ¢ (PUILTPOM BO B3BellIeHHHIH (apdopoBHIl THIEIb, TIOACY-
IMHBAIOT, 030MM0T U poKatueaioT mpr §00—900 *C B Tewenwre | 9 70 MOCTOSHHON MACCHI, OXTAXIAIOT H
B3BCIIMBAIOT.

(M3mMennnas penaknma, Mam. Ne 1, 3).

3.2. HaBecky OpoH3H Maccol 0,5 T MoMemamoT B CTAKAH BMECTHMOCTEIO 250 cM® 1 pacTBOpAKT HpH
HarpeBaHuu B 15 cM? a30THOI KHCIOTH, pa3daBieHHoI 1:1. PacTBOp KHIATAT T0 YIAICHHS OKCHIOB a30Ta
H OXJIAXKIAIOT.

CTeHKHN cTaKaHAa OTIONACKHBAIOT BOJOI, mobasnaioT 40—50 cu?® pactsopa tpmiona B, 15 eM?® pacTso-
pa dochoprokucioro ammonns (100 r/am®) u pacTBopa aMMHBAKa 110 KAIUISM 10 MOSBICHHA HEHCYE3a0-
el MyTH. 3areM [IPHIHBAKT K PACcTBOPY 25 ¢M® pacTBopa YECYCHOKHCIONO aMMOHUS M HAIPEBAIT IO
KuneHud. PacTBop ¢ 0CAIKOM BHEIISPKUBAIOT B TEIUIOM MeCTe I Ha BOOTHOI 0aHe T0 Mepexoda ocagka H3
aMop(HOTO COCTOIHNUA B KPHCTALIITIECKOE.

ITocne oximazkaeHHA 0CAI0K OT(HILTPOBLIBAIOT HA IIOTHBIH (DHIBTP MK ABOHHOM ¢ OcI0i Nonocoi
H [IPOMBIBAIOT PACTBOPOM I IIPOMBIBAHUS A0 IOJIHOTO VIAICHHS HOHOB MEIH, a TAKXKE OTPULATCIIBEHOM
peakiim Ha (ocar-uoH (Tipoda ¢ pacTROPOM MOTUOTEHOBOKHUCIIOTO AMMOHHAS) W Tajee MOCTYNAIOT, KAk
YKA3aHO B 1I. 3.1.

(Beenen nonounureasno, Ham. Ne 2),

4, OBPABOTKA PE3VYIIBTATOB

4.1. Maccosyio gomio Oepiiaugd (X ) B IPONCHTAX BEIYUCISIOT IT0 opMyIic

m - 00938 . 100
m

X= :
Ioe i — Macca ocamka docopHOoKIcToro depHInnsd, T;
0,0938 — kos@pdunucHT nepecyera GocOPHOKUCITOro Oepuiimusa Ha OcpHIDINIL;
m; — Macca OPOH3HI, T.
4.2. ADCOMIOTHEIC PACXOXICHHA PC3YIBTATOB HapalicIBHEX OOpeaciIcHI (¢ — MmoKasaTelb CXOmi-
MOCTH) He JOIKHEI npeprimark 0,05 %.
(M3mMenennas penaknms, Mam. Ne 2).
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4.3, AGCOMIOTHBIE PACXOXNICHHS PE3YIbTATOB aHANM3a, IIOJNYYCHHBIX B IBYX PA3NIHWYHBLIX 1ad0oparo-
pHugxX, WM JBYX Pe3YILTATOB aHAIH3a, MONYISHHHX B OTHOH MabopaTopii, HO OpH Pa3TIHLX YCIOBHIX
() — moKasareabh BOCIPOM3BOIUMOCTH ), HE JODKHEI MpeBuImaTh 0,07,

4.4. Kormpob mOMHOCHU PEIYABINAMOE AHANU3A

KoHTpoas TOTHOCTH pe3yALTATOB aHANH3a MPoBOIAT Mo 1'ocyIapcTBeHHEM CTAHTAPTHHIM 00pasiiaMm
Oe30JIOBSTHHBIX OPOH3, aTTECTOBAHHBIM B VCTAHOBICHHOM MOPAIKE, WIH COIOCTABICHHEM PC3YJILTATOB,
MONIYIeHHBIX aTOMHO-a0COpOIMMOHHKM MeToaoM B cooTBeTcTBHN ¢ TOCT 250806.

4.3, 4.4. (U3menennas penaknus, Mzm. Ne 2, 3).

5. ATOMHO-ABCOPEITHOHHEBIA METO/I OTIPEJEJIEHUSA GEPUJLINSA

5.1. CymHoeTs MeTOA

MeTon ocHOBAH HAa M3MEpeHNH abcopOITUH CBETA ATOMAMH OepUIUINA, 00pA3YIOIMUMHUCS TIPH BBEE-
HUH aHATA3APYEMOTO PACTBOPA B TUIaM$ arleTWIeH—3aKUCh A30Ta TIPU THHE BOTHKL 234,9 HM.

5.2. AnnmapaTypa, peaKTHBEI H PACTEOPEI

ATOMHO-a0COPOIHOHHBIN CIICKTPOMETP ¢ MCTOUHUKOM H3IIYYCHHS IS OepUIIIHs.

Kucnora azorHag mo TOCT 4461, pasoapnennas 1:1.

bepumnma cynbgar (BeSO, - 4H,0).

CTaHmapTHHIE PACTBOPHL OepPITIIN.

Pactrop A: 19,65 1 cynbdaTta OepHamus pacTBOPSIOT B BOJE, MEPEHOCAT B MEPHYIO KOJOY BMeCTH-
MocThIo 1000 eM® B A0JMBAIOT BOAOH JO METKM.

1 em? pacteopa A comepxur 0,001 r Gepunnmusa.

Pactsop B: 10 cm? pacTeopa A TiepeHOCAT B MepHYID KOOV BMecTHMocThIO 100 eM? o mommpamoT
BOION JO METKH.

1 em? pactsopa B comepxur 0,0001 T deprmmng.

5.3. IlpoBeneHne anadm3a

5.3.1. Hasecky mpo6H Maccoii 0,1 T pacTBOPSIOT IpH HarpeBaHuu B 10 cM? asoTHoi kucnots (1:1).
PacTBOp MEPEHOCIT B MEPHYIO K010y BMecTUMOCTEIO 100 ¢M? 1 JOoMMBarOT BOION IO METKH. ATTHKBOTHYIO
qacTh pacTeopa 10 cM? mepeHocaT B MEPHYIO KOMOY BMecTHMOCTRIO 100 oM’ M IOMMBAIOT BOTON 10 METKH.

M 3mMepsoT aTOMHYIO a0COpOIHMIo OepuIInd B TIAMEHH AlleTHIIeH—3aKNCh a30Ta IPH ATHHE BOTHEI
2349 HM mapaUicIbHO ¢ IPaIyUPOBOYHEIMH PACTBOPAMMU.

5.3.2. Hlocmpoenite epadyuposounozo epaguira

B a1 MepHEIX K010 BMecTUMOCTBIO 110 100 ca® momemaror 0.5; 1,0; 2,0; 3,0 u 4,0 cm® craHmapTHOTO
pactBopa b, uto cootsercrByer 0,05; 0,1; 0,2; 0,3 u 0,4 Mr SepHiiIug M JOTHBAIOT BOMOI A0 METKH.
HMsmepsaoT aToMHYI0 abcopOIuo Oepiland, KAaK YKaszaHo B I11.5.3.1, 1Mo MOTYIeHHHIM JAHHEIM CTPOST
rpamyupoBOYHBIN rpaduK.

5.4. OopadoTEa pe3yasTaATOR

5.4.1. Maccosyio gomo Gepuiius (X ;) B IPOIEHTAX BHMUCIAIOT 10 hopmyIe

_C K100

Hl

X, 100

2

rac C — KOHIEHTpAaUAa OcpiiDins B aHAIM3UPYEMOM PACTBOPE IIPOOHL, HAMTCHHAA 110 TPATYHPOBOYHOMY
rpadmKy, r/cm’;
K — kosdpdunucHT pa3daBicHUA;
V — obneM pacTBopa TIpoObl, CMS;
m — Macca HAaBeCKU MPoOHI, T.

5.4.2. ABCONIOTHHIE PACXOXIEHHA Pe3yILTATOR MApALIEIRHEIX oNpeAceHIH (d — MoKa3aTek CXOTH-
MOCTH) He JOJKHEI npesuimare 0,05 %.

53.4.3. ADCOMIOTHBIC PACXOXKICHHUS PE3yIbTAaTOB AHANM3A, MOJIVICHHBIX B ABYX PA3IMYHLIX J1aboparo-
pHUAX, WA IBYX Pe3yJIbTaTOB aHANN3A, ITONYYCHHBIX B OMHOU J1abopaTopuil, HO IIPU Pa3IMYHEX YCIOBUAX
() — moKa3aTeab BOCIPOU3BOIMMOCTH), HC TODKHEI MpeBLImath 0,07 %.

5.4.4. Konmpoas mOUHOCHIU PE3VABMAIN0E GHANUIA

KoHTpons TOYHOCTH pe3yJIbTaTOB aHaK3a IIPOBOIAT 1Mo I'ocyTapcTBCHHBIM CTAHAAPTHRIM 00pasiaM
Oe30MOBSTHHBIX OpOH3, ATTECTOBAHHBIX B YCTAHOBICHHOM TIOPSIKE, WM COMOCTABICHUEM PE3YTbTATOR,
MOJIYYCHHEIX IPABUMETPHYCCKUM MeTOdoM, B coorBeteTBHu ¢ T'OCT 25086.

Pazm. 5. (Beenen nononauTenasHo, M3M. Ne 3).
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4, Crannapr nomnoctihio coorBetctByer CT COB 1536—79

5. CCBLIIOYHBIE HOPMATUBHO-TEXHUYECKHWE JOKYMEHTBI

0O6o3navenmwe HTH, Ha

Howmep pasmena, TyHKTa,

O6osmavenne HT, Ha

Homep pazmena, TIyHKTA,

KOTOpB]fI AdHa CChUIKA IIOOITYHETA KOTOpB]fI HdaHa CChUIKAa TIOOITYHKTA
TOCT 61—75 2 TOCT 6563—75 2
T'OCT 3117—78 2 TOCT 10652—73 2
T'OCT 3118—77 2 TOCT 10929—76 2
I'oCT 3760—79 2 TOCT 18175—78 BeonHas gacTth
T'OCT 3765—78 2 ToCT 18300—87 2
I'oCT 3772—74 2 I'OCT 22867—77 2
I'OCT 4204—77 2 I'OCT 25086—87 1.I; 4.4, 5
TOCT 446177 25

6. Orpanmdenue cpoka AeiicTBHA cHATO TIo mpoTokoay Ne 3—93 Mexrocynapersennoro Cokera no cran-
JapTu3anyu, MeTpodoran A cepradukammn (UYC 5-6—93)

7. U3JAHUE ¢ H3amenenusimu Ne 1, 2, yrpepxkneHasivua B deepaire 1983 1., mapre 1988 r. (MY C 6—83,

6—88)
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