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Graphite. Method of spectrum analysis

OKCTY 5709

Cpok peficTBus ¢ 01.07.91
no 01.07.96-

Hactosmyuii cranaapt pacnpocTpaHseTcs HA CKPHITOKpPHCTAJJIHYE-
ckull rpaduT W KpPHCTANNHUYECKHH TpaduT, NOJYYEHHBIH NpH pa3fenb-
HOM HJH COBMECTHOM OO0OralleHWH NDUPOAHHIX pyH, rpadHTCcOfepkKa-
IIHX OTXOA0B MeTalJyprHuyeckoro M APYTHX NPOU3BOACTB, H YyCTAHAB-
JUBAET CHEeKTPaJbHHII METOoJ onupeAeneHHS KPeMHHHA, MelH, HHKeJd,
CBHHUA, KOOanbTa U MBIIUbAKA,

CyuiHocTe MeTONA 3aKAOYaeTcs B CKUMaHHH mpobm rpadura B
cMecH ¢ GydepHbBIM TOPOWKOM B KaHaje YroJbHOrO 3JeKTpoaa, ¢o-
TorpadUpoBaHUK CHeKTpa H3JYyueHHS Ha (DOTONNACTHHKY MU KOJHYes
CTBEHHOM OIpe/le/leHHH KPeMHHs, MeAH, HHKeJs, CBHHNA, KobannTa
H MBIIbAKa N0 HHTEHCHBHOCTH HX CINEeKTPaJbHHIX JMHHHH.

ChekTpanabHEIl aHA/AM3 NPOBOAHTICH C NPHMEHEHHEM TepMaHuf B
KayecTBe 3JeMeHTa CpaBHeHHA.

1. OBHE TPEBOBAHUA
O6mue TpeGosanus kK Meroay aHamusa—mno ['OCT 17818.0.

2, ATIBAPATYPA, MATEPHAIJIBI U1 PEAKTHBbDI

Cnektporpad kBapuesuii cpenseft aucnepcuu tuna HCII-30 co
CTAHAAPTHOH TPEXJHH30BOH CHCTEMOH OCBELIEHHS IIEJH HJIH aHaJo-
FHYHBIH, :

HeTounnk nurtamus Ayrm mocTosHHoro Toka 250 B, 25 A, tuna
¥I'3-4 unn aHaJIOTHUHKIH.

Crnexrponpoekrop tuna CIIIT-2 unu aHajsorayHmif,

Muxkpodoromerp tuna HPO-460 uau aHaJOrHUHLIA,

Cexynaomep o I'OCT 5072,

Hapanne oduuransuoe Mepeneuatka Bocnpemesa
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* DJIeKTponeyb CONPOTHBJECHHUS KaMepHasi, 06ecMeuHBaioNlas HarpeB

Ao 1100°C,

llkagp cywmnasHbI ¢ TepMoperyasaTopoM, obecHeuHBAIOUHN Ha-
TpeB o 110°C.

Jlamna uudpakpacuas.

Crynga araToBas, XaJlUeNOHOBAsi WJH SILIMOBAf C BHYTPEHHHM
auamerpoM 60-—100 mm.

DOoTONNACTHHKY AJA MPOMBIUIERHHX M HAVYHBIX Hedeil CIeKTpo-
rpaguueckue, THn 1.

ONIEKTPOAb YTOJIbHBEIE CleKTpaabHbie Mapku C-2 miau C-3, zuamer-
pom 6 mM, aaunoit 60 mm.

Iopomok rpaduroswit Mmapku OQCY-7—4.

Cnupr srunosuifl pektudukosannni no FTOCT 18300.

Hartpu#i dropuctuf, oc. u.

Iepmanns (IV) oKcHa mJsi COEKTPaJIbHOTO aHaJH3a.

Menu (1I) okcug, oc. 4.

Kpemuus (I1V) okcun, oc. u.

Kobaawsra (I, III) okcHa.

Huxens okcug, oc. u.

CBHHIA OKCHJ, OC. Y.

AJIOMUHHS OKCH]I.

HKeneaa (III) oxcug, oc. u.

Marsns oxeua no 'OCT 4526, oc. u.

Kaabvuusa okcug no F'OCT 8677.

Meuiibaka okcHa, oc. d.

Meton (napa-meruiamurodenoncyabdar) no F'OCT 25664,

TI'unpoxunon no T'OCT 19627.

Harpuii ceprokucawiii no FOCT 195.

Harpuit yrnexucanit 6espopustit no 'OCT 83.

Kanuit 6pomuctait no FOCT 4160.

Harpuii cepHoBathcTOKHCAHIH (rHnocysibdut) no T'OCT 244,

Ammonn# xjopucrhii no FOCT 3773.

3. NOATOTOBKA K AHAJIH3Y

3.1. MoproToBKa YroJbHBIX 3JEKTPOIOB

OAeKTPOABL IJf aHajau3a TOTOBAT H3 YroJbHHIX crepxueit. dop-
Ma ¥ pa3MepHl 3JEeKTPOJOB YKa3aHul Ha UepTeXKe.

3.2. TloaroToBKa pacTBOPOB

32.1. IllpuroToBaeHHe NpPpOsABHTEN

llposBuTear roToBAT K3 paBHEX o6BeMoB pactBopoB I mu II,
HMEIOUINX CJAeAVIOIHH COCTaB:

pactBop L

MeTon — 2 T,

ruppoxudod — 10 r,
’ HaTpuH CepPHOBATHCTOKHCJABIH Ge3BOmHBIA —b52 T, :
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3aexTpOAE pAs BOJAA JAUCTHJNHPOBAHHAS — 1 M3,

CHEKTPAAbLHOIO aHajaH3a
_ Hapecku pacrBopsiior B BoAe, J0BOAST 06-

eM pacTBopa BoAoH Jo 1 aAM®, nepeMeluuBaioT H,
eCJIH HYXKHO, PUABLTPYIOT;

pactBop II:

HaTpuit yraekeastid Ge3soausii — 16 r,

Kaanit 6poMucteit — 2

BOAa AMCTHJJAHpOBaHHAS — | AM3.

Hagecku pacTBOPAIOT B BOJAE, AOBOAAT 00be

60

S eM pacrsopa BoAOH no 1 nM®, mepeMelwluBawT
4, €CJH HYXHO, QHJIbTPYIOT.
322 llpuroTtosnenne bukcaxa
o Harpuit ceproBarucrokncantii — 250 r,
@5 aMMOHHUH XJOpHCTHIK — 50 1,
BOAA AHCTHJINHpOBAHHAA — 1 am3.
Hageckn pacTBOpA10T B Boge, H0BOAAT 00be
23 eM pacrteopa Bojoil mo | am®, nepeMewiuBaOT
H, eCJIH HYXKHO, PHABTPYIOT. BapeuuBanue ¢o-
4 o] o TOPEaKTHEOB INPOH3BOANT C MOTPEIIHOCTBIO HE
3,6 g 6oaee 0,1 T.
N4

3.3. Npuroropnenne GydepHoil cMmecu

Bydepnass cmech cocrout u3 87,9% yroan-
Horo mopomika, 12%  dropucroro HaTpHA H
A 0,1% oxcuna repmanus (IV). Bydepuasa cmecs
38 nepeMellHBAeTCss B araToBOH CTYNKe B TeueHHE
T 4 y npu po6aBAEHHH 3THJIOBOTO CHHPTA H3 pac-
! | yeTa TBEPIOro K XMHAKOMY no Macce 1:2,

Lg_é;f Jns npoBepku uHCTOTEL OydepHoir cmecn

’ ¢oTOrpaupyIOT ee CIEKTD B YCJAOBHAX aHaIH3a
{cM. pa3i. 4). Ha cnexrporpaMMe JAOJAXKHBI OTCYTCTBOBATh aHAJHTH-
YeCKHe JHHWH OonpeessieMbIX 3JeMEHTOB.
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3.4. NipuroroBienue 06pa3nOB cCpaBHEHH

3.4.1. OKcHaBl ONpeleNscMblX MeTaJ OB MpEeABapPHTENbHO MNMPOKa-
auBaioT npu 1000—1100°C B Teuenue 8 u.

3.4.2. Tleppuili oOpasey cpaBHeHHUs] FOTOBST NepeMellVBAHHEM B
CTYNIKE OKCHIOB 3JIEMECHTOB € rpaUTOBHIM MOPOLIKOM B TeueHHe 4 4
opu RoGaBieHHH ITHAOBOTC CIHPTA H3 paciera TBEPAOTO K KHAKO-
My no macce 1:2. [lepBuil o6pasen cpaBHeHHS JAOJIKEH COAEPXKAThb
npejnoJaraeMble MaKCHMaJbHBIE MACCOBbIE JHOJH OKCHIOB 3JEMEHTOB,
BXORAIMX B cocTaB npobsi: Si0;—10%; Fe03—2%; Al,O;—2%;
CuO — 1%; NigO3—1%; PbO —1%; Co05 — 19%.

Bropoit o6pasen cpaBHeHHs TOTOBAT pa3baBJeHHeM neproro 0.
pasuna cpapHenus rpadHTOM B JecsHTh pa3. MaccoBre NOJH OKCHAOB
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onpejenseMpix aaeMedToB: Si0;— 1,0%; CuO — 0,1 %; NigO; —0,1%;
pbO*—O,l%, C0203——0,1%.

Tpernit oGpasen cpaBHeHHs TOTOBST pasbapsieHHeM BTOPOro 06-
pasua cpaBHeHHs rpauTOoM B TpPH pasa. MaccoBbleé JOJIH OKCHAOB
onpefensgeMuiX 3aeMedToB: Si0g —0,3333%; CuO — 0,03339%; Ni,O5 —
0,0333%; PbO — 0,0333% ; Co,03 — 0,0333Y.

UeTBepTHHl, MATHIA, WeCTOH, cebMOH H BOCbMOH 06pasubl cpap-
HeHHsl TOTOBAT pasbabjeHHeM rpaduTOM NpelbIyIIero B TPH pasa.

IlpurortoBnennsle ofpasusl CpaBHEHHs CMEIHBAIOT ¢ GydepHoi
CMeChbl0 B COOTHOWIEHHH 2:1 no Mmacce,

3.4.3. Ina onpelejieHHst MBIIUbAKA 0OGPaslpbl CPaBHEHHSI TOTOBAT
OTHEJNbHO NepeMellHBaHHeM oxcuaa Muwbsaka (111) ¢ ocHoBo#, B Ka-
YeCcTBe KOTOPOH CJY2KHT HCKYCCTBEHHO NMPHIOTOBJIEHHAN CMECh, COCTOS-
mas n3 86Y% rpadurosoro mopoiuka, 10% oxcnga xkpemuus, 1% ox-
cHlla amioMHHHA, | % okcuza xkeqaesa, 1% okcupa xkaawuus, 1% oxcH-
Aa Marsus.

3.4.4. TlepBuili o6pasel cpaBHEHHS TOTOBAT NePeMEUIHBAHHEM B
CTYNKe OKCHAAZ MBIIIbSKA € OCHOBOH, NPHroTOBAEHHOH no n. 3.4.3.
IlepBmiii o6pasen cpaBHeHHs xoskeH coaepxate 0,1329% okcuzaa
MBILIBSTKA,

Bropo#i o6pasen cpaBHeHHsI roToBAT paszbaBieHHeM MepBOro 00-
pa3ia OCHOBOH B JecsiTh pas.

Tperufi obpasen cpaBHeHHs T[oToBST pa3baBieHHeM BTOPOro 00-
pasua OCHOBOW B ABA pasa.

YeTBepThill, NMATHI, LIECTO¥, ceAbMOH 06pasipl CpaBHEHHA roTO-
BAT NnyTem pas0aBieHUA upeawbayltero ofpasua OCHOBO B ABa pasa.

IlepememnpatoT obpa3usl cpaBHeHHA B TeyeHue 4 y npu nobas-
JIeHHH 3THJIOBOTO CIIHPTA M3 pacueTa TBEPAOTO K XKHAKOMY IO Mac-
ce 1:2.

[IpuroToBnenHsle 00Opa3uel cpaBHeHHA pas3baBgsioT OydepHon
cMechi0 B cooTHoiuenHu 2 : 1 mo macce.

Bce onepauuu no B3BeIUMBAHHIO H NEePEeMEUIHBAHUIO OKCHAA MBIILIbS-
Ka BHINOAHAIOT B OOKCax H3 OPraHHYECKOro cTexsa.

4. NIPOBEJEHHE AHAJIH3A

4.1, Hagecky npobut rpadura cmemupaior c 6ydepoM B COOTHOIMIE-
#un 2 :1 (0,2600 r npobu u 0,1300 r 6ydepa). I[lepememnBagye npo-
H3BOASIT B araTtoBofl crynke ¢ poGapaenuem 5—10 cm® sTHIOBOrO
CIHPTA B TeYeHHe 15 MHH, a 3areM NOACYUIHBAIT cMech Noj uudppa-
KPaCHOH JIaMNoH WJH B CyWHJAbHOM wkady npu 105—110°C B Teue-
HHe 10 mun.

4.2. Cmecwto rpagura ¢ Oydepom, a Takxke Kaxjoro obpasuma
cpaBHenus ¢ OydepoM HATOJNHAKT N0 TPH 3JEKTPOAa — ABALLATH-
KPaTHHM [OTPYXeHHeM HX B CMecH MOCTyNaTeJbHO-BpallaTelbHBIM
JABHKEHHEM.
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4.3. daexrpox co cMecblo rpadurta ¢ 6ydepoM YKPensasiioT B HHXK-
HeM 3axHMe IUTATHBA, a KOHycooOpa3HbiH 3JIeKTPOX — B BepXHEM
saxume. PaccTosnHe MexAy 9/7eKTPOJAMH BO BpeMSI CHeMKH 25—
3 mM. Cuaa toka ayru 10 A. Bpems skcmosmuun 40 c. Ha cpennem
KOHACHCOpE VCTAHABMAHBAOT [MPAMOYrONbHYIO AHadparmy BHCOTOMR
2 mm. [upuna menn cnekrporpada 0,015—0,020 mm. Ulupuua uenn
cnekTporpada moxker OHTH HECKOJbKO H3MEHEHA B COOTBETCTBHH ¢
HCIIOJIb3yeMBIM NpHOOPOM.

4.4. Kaxnayw cMmech rpaduta ¢ GydepoMm u o6pas3usl cpaBHEHHS
¢ OydepoM cxKUraoT 1o TPH pas3a Ha OLHOH NJacCTHHKE.

4.5. dotonnactuky o6pabGaTHBAIOT B CTPOr0 NOCTOSHHBIX YCJIO-
BHSAX:

TeMIiepatypa npossuteas — 20—22°C;

BpeMs MpPOsABJAEHHS — COIJIACHO YKAa3aHHOMY Ha YNakoBKe ¢oTo«
NJaCcTHHOK;

BpeMs 3aKpenyeHus — 10 mnH.

IlpomeiBator GOTONMACTHHKY B NIPOTOYHOH BOAE B TeueHue 1D MuH,
ONOJAaCcKHBAIOT JUCTHJIMPOBAHHON BOJOH M cyLIaT,

4.6. Ilocne ob6paboTku GOTOMJACTHHKY (OTOMETPHDPYIOT JHHHH,
ykasaHHble B Tabj. 1. AHajMTHYeCKHe JIHHHH HaXOAAT 0O atjaacy
CHEKTPAJBHEIX JHHUA C MTOMOLIBIO CMEKTPONMPOeKTOpa.

Ta6aunma t
HauHa BONHEI aHAMMTHYeCKON JHHHH, HM
MaccoBast noas
ONPERENREMOr0o SJeMeHTa

onpeAeNseMOro SJeMedTa 3/IeMeHTA CPaBHEeHHR B rpadure
Si 251,611 Ge 259,254 Or 0,0003 no 0,01
Si 252,851 Ge 259,254 » 0,001 » 01
Si 251,921 Ge 259,254 > 0,01 » 1,0
Cu 324,754 Ge 303,906 » 0,0001 » 0,01
Cu 282,437 Ge 270,963 > 0,01 > 1,0
Ni 305,082 Ge 303,906 > 0,0003 » 001
Ni 299,259 Ge 308,906 » 0,003 » 01
Pb 283,307 Ge 207,963 » 0,0003 » 0,01
Co 242,493 Ge 241,737 » 0,0003 » 001
Co 308,678 Ge 303,906 » 0,003 » 01
As 234,984 Ge 241,737 » 0,003 » 0,1
As 286,045 Ge 270,963 » 0,03 » 01

5. OBPABOTKA PE3YJIBTATOB
5.1. Pasnocts nowepHeHHit (AS) JIHHHM OonpegensieMorO SJAEMENTa
B JIHHHH CDAPHEHNS BHMHCJIAT N0 GopmyJe
ASzSOHp—SGCI

rRe S,n, — NOYepHEHHe JIMHHU ONpeNeJAeMOro 3/J1eMeHTa;
Sce — NOMEPHEHHE JIHHHH CpaBHeHHA (repMaHus).
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5.2. Cpenniolo pasHocTb nouepHeHHH (AS,,) Tpex CNeKTpOB BhI-
AUCAAOT 110 dopMyJIe

AS.,= L ?-I—A S3 ,
rae ASi, AS:, AS; —pasHocTH NoYepHeHHH TpexX CHEeKTPOB, COOTBET-
CTBEHHO.

5.3. I'panynpoBouHnie rpaduku cTpoaT AJAs Bcex oOpasioB cpas-
HeHHsl. DKCTPanoJsilua 3a npejesanl o6pasloB CPpaBHEHHS He AONyC-
Kaercst. I'paayupoBounbie rpadHks cTposaT B KoopAuHatax AS—IlgC,
rae C — maccoBas JOJsi OKCHIA CIpejessieMoro 3jieMeHTa B ofpas-

1ax cpaBHeHHs, %.

5.4, MaccoBbie JOJH OKCHJOB ONPEAENSEMBIX 3JEMEHTOB B NpO-
A[EHTAX ONpPEeJe/SIOT N0 rpafyHpOBOYHHIM rpaduKaM.

5.5, MaccoBbie JIONH OIpefenseMHX 3JieMeHToB (X,;) B IpOLEH-
TaX BBIMHCAAIT N0 Gopmyde

Xsn= C-n-Ay;
Moy

?

rae C —MaccoBas [JOJS  OKCHIA ONpeJlelsieMOro 3JeMeHTa, Haili-
AeHHafl N0 rpafyupoBouHoMy rpaduky, %;
n — KOJIHYeCTBO aTOMOB OIpelesiieMOro 3JeMeHTa B MoJeKyJe
OKCHJA;
A,. — aToOMHas Macca ONpejelsieMoro 3JeMeHTa;
M., — MOJIeKyAsipHas Macca OKCHIa OmpeJenseMoro sjieMeHTa.
5.6. JlonmyckaeMuie PacXOXAeHHS MeXAy pesyJabTaTaMH [ABYX Ma-
panne/bHEIX ONpeflesleHHii He AOJIXKHH NpeBHIIAaTh 3HAYEHHH, yKa3aH-
#ux B Taba. 2.

Tabanua 2

B, o oy
Maccosng:e(::xeuﬂ'&n'p%emenoro Honycraemos pacxoxaenme, %
Ot 0,0003 g0 0,001 Bx/mOU. 0,0002
» 0,001 » 0,01 > 0,001
» 0,01 » 01 » 0,007
» 0,1 » 05 » 0,05
» 05 » 10 » 0,07
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