vy aAaArPLIDERDTDDDHM ULIADRLMAATFI LUIJJIJA LUK

" BOJIb®PAM
Meronbl cieKTpaabHOro aHaNH3a | : roCTt
Tungsten. Methods of spectral analysis - 14339.5—91

OKCTY 1709

‘Nara eeenenns 01.01.93

HacToawuil cranpapT yeTaHaBJHBAeT CHeKTPaJdbHble METOABL OIl-
PCACJICHHST TIPUMECHBIX 3JEMEHTOB aJIOMHHHA, Bauaiud, BUCMYTa,
raduus, xesnesa, KAAMHs, KajHus, KaJbiiuf, k06aJbTa, KDEMHUS, Mar-
HHA, Mapraina, Mea, mMoaubjaeHa, MblibAKa, HATPHS, HHKEISA, HH-
06usi, oj0Ba, CBUHLA, CYPbMB, TaHTaja, TUTaHa, Xpoma, IUHKa,
ILUPKOHHA B METaJJHUCCKOM Bonbcppame (B BuAe mnpyTKa, wTabHuKa,
JIEHTHI, MPOBOJIOKH), B OKCHAe BOJb(ppama, napaBoJb(pamare aMmo-
HUS, Bonb(ppaMOBon KHcJaoTe, kapbuae Boabsdpama.

{. OBIMUE TPEBOBAHNS

- Obuwe TpeGoBanns K MeTofaM aHaansa — no I'OCT 29103,

2. TPEBOBAHMSI BE3OMACHOCTH
TpeGosanus GezonmacHOCTH — 1o TOCT 29103.

3. CPED,CTBA HSMEPEHHH BCHOMOFATEJ]belE YCTPOHCTBA,
MATEPHAJIHI M"PEAKTHBb]

YuuBepcaJpHEIH reyepaTop MOCTOSHHOIO TokKa ¥YID-4, paboraro-
IMH B peXKHMe AYTH HOCTOFHHOTO TOKAa, HJAH 000 BLINPSAMHTE/D,
ofecrieywBaAOIMUA NOCTOAHABIE TOK cusoli 15 A npu HaNPXKEHHU
220 B. Ilpu stoM nanpsiKeHnHe Ha 5J€KTpOJax JONKHO OBITH HE Me-
nee 40 B.

YcraHoska dorosnextpuueckas tunos M®C-8; M®C-4 uan apy-
ras noao06HOro THIA.

Hapanne odunuaibnoe

Hacroamuii cranpapr He moXer ObiTh NOJNHOCTLI0 HAM YACTHYHO BOCNPOU3BENAEH,
THPAXHPOBAH ¥ pacnpocrpaned Ge3 pa3pewmenns Toccranpapra CCCP

-
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LAl puUL pay KApapluttbbiy 11MIIUD YlLull1°JVU, rXiull~&4 rJin APYI'UK
crnekrporpa¢ cpeAHed JHCIEePCHH.

Cnekrporpag tunop JPC-13 uau JPC-8 ¢ peurerxoi 600 wr./mm,
pabOTalOIHil B NMepBOM MOpsiike Ui J0GOE gapyro#l chekTporpad
OOJIbILIOA AHCIEPCHH.

Cnexrponpoekrop tunos CIIII-2, ,ZICH-I I1C-18 unu apyroit moxo6-
HOTO THIIA.

Mukpodoromerp HQpEFHCTpprIOHJ.I/IH THIIOB MCD 2, M®-4 B He-
PEericTpHpYIOLIEM PEXHUME HIH APYroi nogo0Horo TUMNa.

Mydenbuas neyb ¢ TepMonapo#, obecneuudBaloluiasi Harpes [0
1100 °C.

[Inutka sJeKkTpHYecKas c 3debITOH cnupanapio I19-600—2 mo
I'OCT 14919.

[lxa¢ cywnasHelit oM uadpakpacHas Jjamna AJsl TOACYLIHBaHHS
crangaptHoro ob6pasua (CO) u yronbHBIX CMecex.

Becn aHanuTHyeckHe THnoB BJIA- 200M BJIP-200 unu npyrue mo-
JOOHOro Tumna.

Becoi Topcuonnpie tunma BT, o6ecneana10m,He Heoﬁxonnmyw

TOYHOCTb B3BEILHBaHHS.

Becrl TexHHuecKHe I‘py30IIOll’I>eMHOCTbIO no 200 r mo 'OCT 23711,
I'OCT 23676.

CexyHngomep.

CxaJbnesib U3 HepKaBelOWlel CTajId HJM LINATeJb U3 OPraHHYECKO-
ro CTeKJa. »

[TuHuer u3 nHepkaBeromleH cTaJH..

TpaM60BKa u3 OpraHHuecKOro cTeKJa WM HepKaBelolleH CTauau
JJIsl YIJOTHEHHSI CMECH.

CTynka ¢ MecTHKOM H3 OPraHH4eCKOro CTekJa, XaJjleloHa, arara
WU SIUIMBI.

Bokc HacTosbubift Ass noarotosku npo6 u CO, a060H KOHCTPYK-
IlHH, yIOOHBIH B pabore.

Hamwkn u Turau kBapuessie o FOCT 19908 wujM mIaTHHOBHE MO
I'OCT 6563." ‘

Yamku u turau papdopossie no FOCT 9147,

CrTynka MexaHHYecKasi HJH JI000e Apyroe npucnoco6ﬂeﬂne obec-
neuyuBapllee HEOOXOUMOE NepeMellIiBanie npoo.

Toxkapuelii HACTONBHBIH CTAHOK HJH JIOG0OE APYroe NpHCHocobeHHe
ANl 3aTOYKH YTOJIbHBIX H I'Da(pHTOBBIX 3JIEKTPO/OB.

IIranresuupkyap 0—250 ¢ meHo# ,ZleJIeHH;{ 0,05 mm, 0—125 c ue-
Ho# nenenus 0,1 mm no TOCT 166.

VroJbHble 3JIeKTpOAbl AuaMerpom 6 MM mapoxk C-2, oc. u, 7—4.

YronpuBlH HOPOIIOK, ITOJy4aeMblii NPH 3aTOUKe YI‘OJIbeIX, rpadu-
TOBBIX 3JIEKTPOJOB HJU MOPOLUOK MapK# oc. u. 7—4,

I'padur mo TY 48—12—52 uau TY 14—5—203. |
®ororpapuueckne naacruakun [1PC-01, TI1PC-02, T[I1PC-03,
12 |



AATVY,  LARALL-UL S PdoMipdaMd I AN 14, I AT, 1010 CM HJIM ADyTHE
KOHTpacTHbIEe (HOTONMACTHHKH.

OcsiabuTenp KBapuUeBblii NAEBATHCTYNEHYATHIH H Tpexcrynenqarbm

Bara menuuunuckas rurpockonnueckas no FOCT 5556.

AnoMuHUST OKCHA Ge3BOAHBIH, 4. 1. a.

BoJsbdpama okcua cieKTpasbHO-UHCTHIA.

MounbaeHa OKCHA CHEKTPaJbHO-YHCTHIH.

Bananausa okcup, X. u.

I"aduusa okcua, x. u.

Bucmyra okenn no T'OCT 10216.

Bonopona mepokcug no TOCT 10929 uau oc. u.

)eaesa okcun no TY 6—09—5346.

Kaamusa okeug no 'OCT 11120.

Kagabuus okeug mo FOCT 8677.

KobaJsbra okeung no TOCT 4467.

KpemHus okcnp (kucjioTa KpeMHueBas 6essognasi) no I['OCT
9428,

Kanus fionut no FOCT 4232.

Kauaus xnopup nmo FOCT 4234,

Kucaora azornas no F'OCT 4461.

Kucaora consinas no FOCT 3118.

Kucnora ¢ropucrosogopoanas no FOCT 10484

Marnust okcug no 'OCT 4526.

Mapranna okeng no FOCT 4470.

Meau (II) oxeng-mo TOCT 16539.

Mrllubska oOKcHJ X. U.

Hatpusa xyopun no 'OCT 4233.

Hartpusa ¢ropua mo 'OCT 4463.

Hukeas okcun mo 'OCT 4331.

Huobus okcup x. .

OJgoBa okcHj 4. 1. a.

CIHPT 3TUNOBHIA peKTH(j)HKOBaHHbm mo TOCT 18300.

CBUHIIA OKCHJI.

CypbMBl OKCHJI.

TanTana okcup, u. 1. a.

Turana oxkcupn, u. 1. a. -

XpoMma okcupa 6€3BOAHLIN, u. [1. a.

IHuuka okcug no FOCT 10262.

- Hupxonus OKCHI, 4. 1. 2.
- Dobup atuaoswit mo 'OCT 22300.

Bo3M0xKHO pHMeHeHHe IPYrux COeIWHEHHH ¢ KHCJIOPOAOM M peak-
THBOB KBaJH(HKAUMH X. Y., U. 1. &., OC. Y., TapaHTHDPVIOUIHX KAYECTBO
aHaJI130B.

IIposiBuTENB:
Pacrtsop I:
Meros (napa-merunaMuHodenosacynppar) mo 'OCT 25664 — 2 r;

13
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- HaTpHH cepuucrokucapit no FTOCT 195— 52 r;
xaquii 6pomucteiit o FOCT 4160 — 2 1
BOJa AHCTHJIHDOBAHHAS 10 1000 CM3
PaCTBop 11
“natpuit yriekucanit no TOCT 83 — 44 r;
BOAa aucTuaanpoBanHas o 1000 cm?.
- Onnnakosble 06bembl pactBopor I u Il cauBaloT BMecTe nepen mpo-
siBJIeHHeM, KoTopoe npoBoast npu (20+4-1) °C.
CDHKcalx
HATPHIl CePHOBATHCTOKHUCIBIH (HanHH ’I‘HochIb(paT) 5-BOLHBL TTO
TOCT 27068 — 300 r; :
ammonnii xaopuctoiii mo FOCT 3773 — 60 r;
Hatpuit cepusictokucanit no TOCT 195 — 45 T;
BoAa muctuaamposannas a0 1000 cm?. -
Jlonyckaercss HpHMCHEHME APYTOrO KOHTPACTHOLO NPOSBHTES.

-7

4. METOJ ONIPEJEJIEHUSA COAEP)KAHUSA AJIIOMUHHS (1.10-2—6-10-2 %),
MEJE3A (1-10-3—2-10-! %), KAJBIUS (1-10—-3—4-10-2 %),
KPEMHHA (1-10-°—6-106-2 %), MATHHUS (1-10-°—6-10-2 %),

MOJIMBAEHA (816-5—3-10-! %), MbIIbJAKA (1.10-3—6.-10-2 %),
HATPUY (2-10-3-6-10-2 %) u HUKEJS (2-10-3—6-10-2 %)

41. CymbHocTbh MeTOjHa

Mertoj ocHoBam na ocaabjieHHd cniekTpa BoJbsdpaMa CO3JaHHEM B
HCTOUHHKE BO3OYXKACHHS CHEKTpa YCJIOBHH, CHOCOGCTBYIOIUX oOpa-
30BaHHIO TPYAHOJETYUHX COEAMHEHHH BoJbdpaMa C NOCAEAYIOIIUM
¢pakuuoHHbiM HcnmapenneM npumeced. IlepeBox B TpyAHOJETyuUHE
COC/IMHEHHs JOCTHraercss HarpeBdHHeM CMeCH OKCHAa BoJbdpaMa C
YrOJMIbHBIM TOPOIIKOM B AyTe MOCTOSHHOTO TOKAa, a YCHJEHHE CIEeKTpa
IpUMecel JOCTHraeTcst BBEeHHEM HOCHTEJEN. ’ :

42, CpexncTtBa H3MEepeHHUH, BCIOMOTraTeJdbHL €
ycTpodcTBa, peakKTHBH H MaTepHaJb

Jis anasnusa NpUMeEHSIOT amnmaparypy, MaTepHaJIbI H peaKTHBbI
IIipUBENEeHHLIE B pasi. 3.

43. IloaroToBKa K aHAaJJdHU3Yy

4.3.1. Ilodeoto8xa npob K anaru3y '

[Tpobul BOJ‘b(ppama U ero COeIHHeHuH nepeBolmT B OKCHJ BoJbdpa-
Ma JABYMsl CIocofaMu. .

4.3.1.1. [lepsotii cnocob — npokarusarue 6 myaqe-
AbHOI newu

ITpobu BombpaMa B BHAE CTPYXKKH, MEJKHX KyCOUKOB OT IUTa0H-
Ka, MpyTKa, JeHTH HJAH TMPOBOJOKH NPeABAPHTEJNbHO MPOMBIBAIOT
5bHPOM [l OUHCTKH OT C/eJO0B KHPA H CYLIAT Ha BO3LYXE HJM TPH
temnepatype »e Buiue 50 °C. s yaajeHds MeXaHHUeCKUX NpHUMeced,
BHOCHMBIX TIPH H3MeJbUeHHH MpoObl, BobdpaM 00pabaTHBaIOT B mepe-

14



THAHHOH COJIAHOU KHCJIOTE (i:1) B Te4eHHe o—I1U MHH IIpH HarpeBa-
Hud, Ot aKkBajara NMOBEPXHOCTb I[POBOJIOKH OUHLIAIOT NPOTPaBJIHBAHH-
€M B KHIfLLEM pacTBope NEPOKCHAA BOAOpoAa ¢ MaccoBo# jgoJaei 3 %.
3aTteM ABaXK/bl IPOMBIBAIOT NHCTHJJIHPOBAHHOM BOJOH.

OuHieHHdple npo6bl, a TaKKe MOPOLIOK METaJJHYECKOro Boabdpama
H Kap6ujaa BoibdpaMa mpokaauBaloT npH 600—650°C g0 okcHia
BOJIb(ppama.

IIpoxanuBauyie MPOBOAAT B KBAPHEBHIX HJH INIAaTHHOBBIX 4YallKax
HJIH THIJISIX. :

TIpobu BoabbpamoBoit kucjaorsl (HyWO,) 06e3BoKHBAIOT H mpo-
KanuBaloT B TeyeHHe 2 y npu 600—650 °C no okcuaa BoJdbdpama.

IIpo6rl mapaBosbdpaMara aMMOHHSI NEPEBOAAT B OKCHJ BOJAb(pa-
Ma npokajuBanuem npu 600—650 °C B reuenue 1,5 u

43.1.2. Bropod cnoco6 — pac\reopenue 8 Kucaore

[Ipo6rr BombdpaMa or wtaGuKa, NpyTKa, JIEHTH B BHIE MEJKOH
CTDYXKH H BOJb(DPAMOBYIO INPOBOJIOKY AHaMeTpoM OoJjee 40 MKM me-
Pea OKHCJIEHHEM OYHIL AT OT MOBEPXHOCTHBIX 3arpsi3HeHHH, KaK yKa-
3aHo Bbile. I1poGel nepeBoaAT B OKCHA Bo.nb(ppaMa pacTBOpeHHEM B
pacTBOpe mEPOKCHAA BOAOPOAa ¢ MaccoBoi moseit 30 % (20 cM® mepoxk-
cuia Bojopona Ha 1,0 r Boabdpama) mpu caabom narpesanuu. ITocae
MOJIHOI'0 PacTBOpPeHHsA npobObl pacTBOP BBHIMAPHBAIOT AOCYXa Ha 3JIEKT-
POIVIHTKe C 3aKPBITOH CIHpaJIbIo. Cyxoif ocTaToK NPOKaJHBAlT B My-
¢eabnoi neun npu 550—570 °C B Teuenue 30 MHUH B [VIATHHOBBIX, KBap-
LUEeBbIX HJH (G apPOpPOBHIX THIJISX.

PaCTBopeHHe MOXHO MPOBOAUTbL B CMECH (bTOpHCTOBO}]ODOIlHOH "
a30THO# KHcJOT B cooTHoweHHH 3:1 (15 ¢cm® HF u 5 cM® HNO; wna
1,0 r Bonbdppama). PacTBopeHHE NPOBOAAT B MJAAaTHHOBOH 4YallKe.

4.3.2. Ilpuzorosrenue crandaprrelx 06pasyos

IIpuroroBienne CO npuBeneHO B NPUJIOKEHHH 1. .

4.3.3. IIpucorosaerue yeorbHblx IAEKTPOO08 U YeOAbHOL cMecy

YroJsbHbBle 3JIEKTPOABl BHITAYHBAIOT, KaK [OKA3aHO Ha yepTeXe H B
taba. 1 (tunwt I, I, III, V) u 06KUraloT B JAyre MOCTOSIHHOTO TOKa npn
cuse Toka 10 A B Teuenne 15—20 c.

B 3aBHCHMOCTH OT JHala3oHa onpefesseMblX KOHIEHTpaLHil B mpo-
6e BO3MOXKHO UCIOJIb30BAHME HUKHHUX JIEKTPOJOB C KPATEPOM JNHAMET-
pom 3 MM H Ir1yOHHOH 5 MM (m/s cpedHHX H GOJbIIHX COAEPKAHHIL)
HJjd ¢ KpaTtepoMm puamerpom 3,5—4,0 MM Hu raybuHo#i 8—9 MM (11JI$!
CpeIHHX H MaJblX COAepXKaHHK).

YrosbHass CMeCb COCTOHT H3 yro_.anoro IIOpPOLIKA U oxcnzxa Mezm c
MaccoBo# noJel O % u roToBHTCS mepeMelIMBaHUEM B CTVIKE.

Cwmecsh MepeMeINBalT BCyxylo B Teyenne 20—30 MuH, 3aTeM jo0-
0aBJSIOT CIHPT H NepeMelnBaioT 75 MUH. CHUPT MOXKeT N06aBJAATbCS
HECKOJIBKO pas Mo Mepe HCIapeHHs; CMech BO BPeMA NepeMellHBaHHS
JOJI)XHa OBITh B BHJE I'yCTOH CMETaHbi. 3aT€M CMeCh HO,ZIC}’IIIHBaeTCﬂ
npHu teMneparype He Bouilue 70 °C.

15



L1vLde Iiulg CMeCb CHOB4 HICPEMCUINBAIOT oU—4U MHH H OKOHYA4-
TeJbHO cywat npu (105+5) °C B cywmuabHoM wKady HIAH [OJL HH-
¢paxkpacHoit mamnoir. Ha HpHI‘OTOBJleHHe 10 r cmecu Tpebyercs
30—40 cm?® cnupra. | -

44 TlpoBelenue aHAJAHUZA

4.4.1. IloaroroBJsieHHble, K aHAJU3Y «np06b1 (m. 4.3.1) u CO cMmewn-
BAalOT B Te€YeHHe 5—7 MHH B MEXaHHUECKOH CTyIKe HJH B TeyeHHE
10 MHH BPYUYHYIO C YTOJIBHOH cMechio B cooTHoweHuH 1:1 (200—240 mr
WO; u 200—240 mr yroabnoi cmecu). HaBecku npo6, CO u yrosabHoi
cMecd OepyT Ha TOPCHOHHBIX WJM aHanuTHueckKux Becax. Crynku o
IECTHKY NpOTHPAIOT BaTOH, CcMOueHHOH cmupToM 1 cM® Ha ogHy mpo-
Oy, mocje Kaxjoro nepememnsanus. IlosyyeHHple cMeCH NOMEMIAIOT
B Kpatephl sgaextpojoB no 'OCT 14339.0 u YIUIOTHAIOT 0 Kpaes C
NIOMOILbIO CKaJibHeJs.

Vicnapenue npo6psl u BO36ykKIeHUE CIIEKTPA MPOBOAAT B Ayre IOC-
TOSIHHOTO TOKa. DJEKTPOJ ¢ NPoOOH CAYXKHUT aHOAOM AYrH.

OO6xur nposoadar b Teuyenue 5 ¢ npu cuge Toka 10 A. Chextpnl
¢dororpadupylor Ha cnekrporpade cpeaneii AUCIEPCHH NPH: CHJIE TOKa
10 A ¢ axcnosunuesi 20—30 ¢. Ocpelienye weau cnexkrporpada Tpex-
JINH30BOe ¢ KPYIJ/Ioi AHapparMoil Ha NPOMEXKYTOUHOM KOHAEHCOpPE HJIH
OJHOJIHH30BOE C KOHJIEHCOPOM f=75 MM.

Ananntnuecknit mpoMexkyTox 2 MM, Ulupuna menu cnexrporpada
- 0,01—0,012 mm. Dortorpadupyior no 3 cnekrpa (3 3/JeKTpoxa) KaxK-
Aoro CO n mpoSsl. B kacceTy 0lHOBPEMEHHO YKJalblBalOT (hoTomiac-
THHKH  Pa3HOI YyBCTBUTENLHOCTH JISI MOJYUCHHA AHAJNUTHYCCKHX JIH-
HUH B 001aCTH HOPMAaJIbHBIX [TOUYEPHEHH:

THn [1OPC-02 — nas aaun soad 210—250 uMm;

tun [1PC-01 — pasg gaud Boan 250—293 um;

tun [IPIT1-01 — aas gaun Bosnn 293—400 um.

HonyckaeTrcs HCHIOJNb30BaTh APyrue (HOTOMAACTHHKH, Ha KOTOPHIX
MOXKHO IOJIYYHTh aHAJIUTHYECKHE JHHHH B 00/1aCTH HOPMaJ/IbHBIX IIO-
YepHEHUH.
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g onpeneneHus MaccoBou AoJu XKeJjgeda (& 1U "—1-1U = "o ) 4
IPYTHX 5JeMEHTOB, HMEIOLINX noyepHeHUs Gobiue 2,00, ceKTpHl doTo-
rpadupPYIOT C IPSMOYTOJIBHOM MPOMERKyTOUHOM JHadp anMo# NI CeTKOH
50—250 mMeur ujap 3-CTYNEHYATHIM OCJaGUTeNeM M KPYLJIOH MPpOMexKy-
TOYHO#H Auadparmon. | ' |

Ta6auma -1

MM
Tun ! h, h, h, | di dy "~ dg )
I 40—60 | 50,1 — 61917 3:40,1 —
1 40—60 8-+0,1 “ 6107 | 3,540, —
1 | 40—60 9-+0,1 — 6107 440,1 —
v 40—60 40,1 — 6197 440,1 —
v 40—60 — w0—12 | 6137 — | 3x01
Tab6auma 2
JAuupl BOJH, HM _ '
OrvpepgensieMbie . . Jlnamnasons! onpepenseMoix
5/1€MeIThbl ngﬁ;?gén v Jmrnt cpasicins ‘ MaccoBbix LO.1eH, %
AsoMuHHR - 957,510 Menp 263,000 1.10-3—6-10~2
JKeneso 239,924 |_Mens 240,011  1.10-3—210-!
Kasbuui 317,933 Mens 306,342; 314,682 - 1.10-3—4.10-2
KpeMuuit 243515 Menpb 240,011 1.10-3—6:10-2
Marhui 278,142 | Mens 276,888 1:10-°—6-10-2
Moaubaed 281,615 Menap 276,888 1.10—2—3-10-1
313,259 314,682 8-10-3—5-10~%
MbnbsK 934,984 |Boangpam 234,932*  1.10-3—6-10-2
Harpnit 330,232 Qou** 2:10—-3—6-10—2
Hukean | 305,082 | Meab 306,342 2.10-—6.10-2

* WaMmepsieTcs mouepHeHHe JHHHH BOJbppaMa 234,932 HM Aisl yuyeTa HaJOXKEHUS
JuHHH BosibhpaMa 234,982 HM, Kak (oHa Ha JHHHIO Mblllbska 234,984 HM.

*+ MaMepsieTcsi HaHMeHbliee NoYyepHeHHe (GOHA PAAOM C AHATHUTHYECKOH JIMHHEH
CO CTOPOHBI AJUHHBIX BOJIH.

2 3ak, 2352 ) o ‘ ' ' 17



Hpu 3ToM CO He 10/12KHbI UMETb MAaCCOBYIO AOJI0 HATPHSA Gosble.
6-10-2 %. Y

4.5, O6p360TKa pe3yJabTaToB

Ha mnoayuennbix cnektporpaMMax (OTOMETPHPYIOT noqepnemm
aHaJINTHYECKHUX JHUHHHA M (oHa, npuBejeHHHX B Taba. 2. [Ipu BuOpan-
HBIX YCJIOBHSIX (pOoTOrpauUpOBaHUs CIIEKTPOB, NOYEPHEHUS JIHHHH W
¢oHa HONXKHBI HaXOAUTbCSl B 06J1aCTH HOPMAJIbHBIX MOYEepPHEHHH.

HaxonaT pasnocth Mexnay NMOYEPHEHHAMH aHAUTHYECKHX JIHHUH H
JHHH{ CPaBHEHHy U aHAJUTHYECKHX JHHUH U ¢oOHa AS H YCPEeAHSIOT
ansa CO.

[To Ta6n. 29 npujoxenus 2 onpenessiloT 3HauenHe Jorapudma or-
Homemm MHTEHCHBHOCTH aHAJHTHYECKUX JHHUH-K HHTEHCHBHOCTH (O-

(lg——— ) aasi Na, As. Ecau nouepHenuss Haxodsitcss B 06J1acTH He-

Aogepmex (nepeaepmex) TO MePEXO] K HHT@HCHBHOCTH OCYUIeCTBJAIOT
C MOMOILbIO XaPAKTEPHCTHYECKOH KPUBOH (DOTOMNIACTHHKH.
I'papynpoBounbiil rpaduk crposit B Koopaunatax AS—Ig C.
B cayuae onpenesieHHs1 MBILIbSIKA M HaTPHg T'PaAyHPOBOYHBLIA Tpa-

/
(HK-CTPOAT B KOOPAHHATAX lg—I—JT1 —lg C.
(13

. . '[J '
Ilo kaxxaoMy u3 Tpex noayueHHbIX 3HaueHHH AS, lgTi ISl aHa-

' JH3HPYeMBIX 3JIEMEHTOB C TOMOILbIO IPaAyUPOBOYHOrO rpaduKka Haxo-
AST cooTBeTcTByIOIHe koHUeHTpauuu (C;). CorsacoBannocts C; mpo-
BEPSIIOT, TO/b3YACH YCNOBHEM, IIPHBE/ICHHBIM B TOCT 14339.0. Ecau
yCJIOBHe BBINIOJIHSIETCH, TO 32 OKOHYATeJbHBIH pe3yJ/bTaT aHaJju3a MpHU-
HUMaAIOT cpejHee apu@MeTHUeCKOe 3HAaueHHe Tpex NnapaJtiiesbHblX Ol-
pPeneJIEHUH. N

Jlnanasonb onpejensieMblXx MacCOBBIX A0Jef HpHBGJIEHbI B TabJ. 2.

3Ha4YeHHs] OTHOCHTEJbHbIX CTAHAAPTHHIX OTKJOHEHUH MJs AMana-
30HOB MAacCCOBBIX j0Jeil OnpefesseMBIX  3JIEMEHTOB MPHBEACHH B
tabJa. 3. ~ |

Ta6auuma 3

. 3unavenus Sr st IHAlla30HOB MAaccCOBbLiX JoJici
Onpenensd eyble i ] ' »
seme ™ 110 =410 % | 4102216107 | 1610 =610 | 6-10  2—4.10 "
Amomunni 0,20 0,18 0,15 —
Keaneso 0,21 0,19 0,17 0,16
Kaapnui 0,22 0,20 0,18 —

- KpeMHuit 0,25 0,20 0,19 —_
Maruni 0,25 0,20 0,18 —
Moan6aen — 0,19 0,18 0,17
Mubsak 0,21 0.20 0,19 —
Hartpnit 0,25 0,22 0,18 —
Huxkean 0,18 0,17 0,15 —_—
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BAHAILUS (2-10—-3—1-10-29%), MOJIUBAEHA (8-10-3—8-10-2 %),
BUCMYTA (1-10—*—2-10-2 %), )KEJIE3A (2-10—4—2-10"% %),
KAJIBLLAS (1-10-3—4-10-2 %), KALMHSA (1-10-4—4-10-3 %),
KPEMHUS (2:10-4—1-10-2 %), MATHHUS (2:10-*—6-10—3 %),
MEJH (8-10-*—1-10-2 %), MAPTAHUA (1-10—4—6-10-3 %),

MbILUbSIKA (8-10—4—1-10-2 %), HUKEJS (2-10-4—1-10-2 %),
OJIOBA (2-10—4—6-10-2 %), CBUHLA (2-10—4—6-10—2 %),
TUTAHA (2:10-3—1-10-2 %), XPOMA (2-10-4—1-10-2 %),
ILMHKA (2-10-4—1-10-2 %), CYPbMBbI (4-10—%—1-10-2 %),

KOBAJIBTA (2-10-“—1-10-2 %) B BOJIb®PAME
M ETO COEAMHEHUAX BBICOKOW YUCTOThl

5.1. CyuiHOCTh MeTOA2 — mo m. 4.1.

52.CpeAcTBa u3MepeHHH, BCONOMOrateabHbie yCT-
poHcTBa, peakKTHBB M MaTepHaJb |

HJs anaau3a NpUMEHSIIOT anmapaTtypy, MatepHaJjbl M PeaKTHBHI,
IIpUBEJIeHHble B pa3f. 3. |

53.IToaroToBKa XK aHaJdHU3Yy

5.3.1. Ilodezorosxa npob

IIpo6el roToBAAT, KaK yKasano B 1. 4.3.1.

5.3.2. IIpuecorosaenue crandapTHblx 06pa3y08
[IpuroToBsenne CTaHAAapTHEIX o00paslnoB IPHBEJEHO B NPHJIOKE-
HuH 1. )

- 5.3.3. IIpucorosierue yeoabHoly 34eKTPOO08 U Y2OAbHOU cMeCU

Yrosbuble 3/€KTPOAB BHITAUMBAIOT, KAK YKa3aHO HA YepTexe H B
ta6a. 1 (tamn I uau 111 1 V).

YTo/bHYI0O cMeCh, COCTOSILYIO H3 YTOJIBHOI'O MOPOILUKA H pacTBopa
HOJHCTOro KaJjug ¢ MaccoBoi joJqelt 5 % wuaum ¢dTopucroro HaTpusa ¢
MaccoBoil fogeit 1 %, nepeMemuBaioT B cTynke B Teuenue 20—30 Mum,
3aTeM MepeMeuIuBaloT cO CIHPTOM B TeYeHHe 75 MHH, CyWIaT mPH TeM-
nepatype He Boilie 70 °C u mepeMelnyBaioT B cTynke eile 30—40 mMuH.

IMocae atoro cMech cymar npu (10545) °C B Teuenne 30—60 mun.
Ias npurotosaenus 10 r yronpHoit cmecu tpebyercs 30—40 cm®
CIIHpTA. . |

54.[TpoBegepue aHaaHu3a

5.4.1. IToarorossaennnie K a"aau3y npob6el y CO cmelwIuBaloT B Te-
yeHue 5—7 MHH B MEXaHHUYECKOH cTynke uju B TeueHdHe 10 MHH Bpyu-
HyIO C yroabHo# cMmeckio B cooTHowenun 2:1 (280 mr WO3 u 140 mr
yroabHoi cMecu). CTynmkKy ¢ mecTHKOM IPOTHPAOT BaTOH, CMOYEHHOH
cnuptom (1 cM® Ha ofgHy npoOy) nocJe KaxAoro nepeMelinBaHus.

ITosnyueHHBle cCMecH MOMEIIAIOT B KpaTepbl 3JIEKTPOIOB M YIJIOTHS-
foT TpaMOOBKofi Ha | MM HHXKe Kpas 3aexkt1poga. Pasbasurtens (WOs3)
€ YroJIbHOM CMECbIO IIOMELIAIOT B KpaTepbl 4—06-yro/ibHblX JIEKTPOAA.

- | . - , 19



oO.4.2. DoTorpapupoBanue CHEKTPOB NPOBOAAT HA CHEKTpoOrpage
cpeinefi uau 6OJbIIOH NHUCIIEpCcHH B Ayre moctosiHHoro toka. lllupuna
wean cnexkrporpada 0,010—0,015 mm.

Tpex/MH30BOe OCBellleHHe LeH C KPYIJIOH INPOMEXYTOYHOH JAHa-
dpanMoll HJIM ONHOJHH30BOE ¢ KOHAeHCOpOM f=75 MM. PaccrosHue
MEXKAY 3JCKTPOAAMH O MM. IJIEKTPOL C npoﬁon CJYKHT aHOJOM AYTH.
Ilpu cuae toxa 7 A npenaloT npeiBapUTeJbHBIH 00XKHUT B Teyenue 15 c.
Ha 15 ¢ oTkphIBalOT 1eJab crnekrporpada, OAHOBPEMEHHO CKauyKOM
YBEJHYHBAIOT CUJY TOKa no0 14 A H TMPOBOAST IKCNO3HIHIO B TEYEHHUE
20—35 c.

B xacceTy OJHOBPEMEHHO NOMELLAIOT (POTONJIACTUHKH pas3HO# 4yB-
CTBHTEJbHOCTH [Ji TOJYUEHHS aHAJUTHUECKHUX JIUHUH B 06J1aCTH HOP-
MaJibHbIX TOYEpHEeHHH. ,

Tun IN®C-02 — nasa gaud Boau 210—270 uMm;
tun [1PC-01 — a5 paud Boad 270—300 uMm;
Tun [N®I1-01 — ana aaun Boan 300—350 umMm.

Hlonyckaercss HCmoMb3oBaHHE APYruX (GOTONAACTHHOK, HA KOTO-
PHIX MOXKHO MOJYYHTh aHAJHUTUYECKHE JIUHHM B 06J1aCTH HOPMAaJIbHBIX
JIOUEPHEHUH.

55.06paboTKa pe3yabTaToOB

Ha noayuennbix cnekTporpaMmax (OTOMETPHUPYIOT TMOYEPHEHHS
aHaJUTHUYECKHX JUHHH ¥ ¢oHa. Ilpu BHIOpaHHBIX yCJAOBHSX (oTOorpa-
(HpoBaHUA CIEKTPOB NOUEPHEHHH JUHUN U (POHA JOJKHLI HAXOAUTHCS
B 00J1aCTH HOPMAaJbHBIX noqepHeHHﬁ Haxoznsit pasHocTb MeXAy mo-

UEPDHEHHAMHU dHAJHTHUYECKHX JIMUHUH U (I)OHa H YCPEAHAIOT TOJIbKO AJIst
CO.

[To ta6a. 29 npUJIOKeHHs 2 onpeaeasior 1g—+=

Ecau nouepHenuss HaxoaaTcs B o0JacTH HepoAepxKeK (mepenep-
XeK), To Nepexoj K HHTEHCUBHOCTH OCYLIECTBJSIOT C MOMOLIBIO XapaK-
TEPUCTHYECKON KPHUBO# (OTOMNaCTHHKH.

['papynpoBOuHBI rpaduK CTPOST B KOOpAHHATax 1g ,‘"‘ —lg C.

I, .
ITo KaXa0My M3 TPex NOJYYEHHbIX 3HAYCHHI (lg—m— , S) nag ana-
. (

JU3HPYEMBIX 3JE€MEHTOB C NOMOILLbIO I'paJyHpPOBOUYHOro rpaduka Ha-
XOJSIT COOTBETCTBYIOILHE KOHLUEHTpaluuu 3jaeMeHToB (C;).

32 OKOHUATeJbHBIH pe3yabTaT aHaJji3a NMPUHHUMAIOT cpefaHee apHb-
MeTHYeCKOe 3HauyeHHe TpeX NapaJsijiesbHbiX ONpelesieHHH, €CJH BHIOJI-
Hsercs ycaosue, npuBefennoe B T'OCT 29103. dnuxbl BOJH aHa-
JVINTHYECKHX JIMHUH, MeCTO U3MepeHHs (oHa, JUana3oHbl A0JIeHd NMpHBe-
JeHbl B TabJ. 4; 3HAYeHUs OTHOCHUTEJNbHH X CTaHAAPTHBIX OTKJOHEHUMH
(S;) maa muana3oHOB MAacCCOBHIX J0J€H OIpelesieMblX 3JIEMEeHTOB
npuBeieHnl B Taba. d.
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Tabnuna 4

Jlnuan! BOJH

Onpegeaamptit
a4aNHTHYECKUX

3aneMedT

Mecto u3vMeperHs N YepHcHud

Jlnanaso bl onpepens cMbix
do. a

JHHHA, BEM

‘MaccoBmix ponefl, %

AmoMmunni
Bananuit
BucmyTt
Kedsneso
Kaamuit

Kpemunii -

Ko6asbT
Marnunii .

Mapraueir
Menp

Muimsgk

Huxkear
Oaoso

CBHHell .

237,336
311,071
306,772
259,957
298/802

243,516

306,182
278,142

257,610
282,437

234,984

305,082
283,999

283,306

MunnmagnbHOe TOYepHe-
HHe ()OoHa PSAOM C aHaJH-
THYECKOH JIHHHEH CO CTO-
POHBI AJIHHHBIX BOJIH

MunnumanbHOe nouepHe-
HHe (QoHa psAAOM C aHa-
JIHTHYECKOH  JIMHHEH Co
CTOPOHBEI KOPOTKHX BOJIH

MuHuManbHOe ToYyepHe-
Hiue GoHa psioM ¢ aHaJH-

* THYECKOH JHHHEH CO CTO-

POHBI" AJIMHHBIX BOJIH
" To xe
"B cayuae cnaboro ¢ona
uamepsercss  abcomoTHoe
lloYepHeHHe JIHHHU
MunuManbHOE ToOYepHe-
HHe (OHAa pAAOM C aHa-
JHTHUECKOH  JIMHHEH CO
CTOPOHBI KOPOTKHX BOJIH
To xe '
MunHuMaJbHOE HoYyepHe-
nie ¢oHa paLoOM C aHa-
JHTHYECKOH JIHHHEH O
CTOPOHBI - AJHUHHBIX BOJIH
MunumanbHOe mouepHe-
HHe (POHa pSAOM C aHaJH-
THYCCKOH JIHHHEH CcO CTo-
POHBI JJIHHHBIX BOJIH
MunumaijibHOE NOUYepHe-
HHe (¢oHa psgaoOM C aHa-
JHTHYCCKOHA JIMHHEH  Co
CTOPOHBl KOPOTKHX BOJIH
Jlnuus BosbdpaMa
234,932 um  usMepsercs
Kak (OH BCJEICTBHM Ha-
JIOXKEHHS JIMHHH BoJbdpa-
Ma 234,982 uM Ha JHHMIO
Mbilibsika 234,984 um
Munumagnbioe mnouephe-
HHe ((oHa PAAOM C aHa-
JUTHYCCKOH JIHHHER  CO
CTOPOHBl KOPOTKHX BOJIH
MuHumagnbHOe mnouepHe-

HHe (¢oHa psAAOM C aHa-|

JHTHUECKOH JIHHHEH  co
CTOPOHBl AJIHHHBIX BOJIH
Jlnnua Boandpama
284 491

1.10-4

2.10~4—].10-2
2.10-8—1.10-2

1.10-4—2.10-3

2-10—4—1.10-2

2:10-4—1.10-2
2.10-4—6-10-2

6-10—3
810-4—1-10-2

-

8-10—*—1.10-2

2-10-4—1.10-2
2:10-4—6-10-3

2.10~4—6-10-2
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Onpepensiemulli | HJTHHbL BOJH MecTo uaMepeHust moucpHerusi| JlHAana3OHb! ONPEAEs CMbIX

S5MEMEHT ‘au AU THYSCKHX ¢oua ‘ MAaCCOBBIX gosel, %
nyuul, HM .
N 7
Tutan .307,864 MuHHMabHOE TOYepHe- 210—3—1.10-2

HHe ¢oHa psAAOM C aHa- .

JUTHYECKOA JIHHHEA  CO -
: CTOPOHBl KOPOTKHX BOJIH

- Iuak 307,590 MHuHuManbHOE MOYepHe- 2:10—%—1-10-2

' ‘HHe (PoHa pPSAAOM C aHAJH- '

THYECKOH JIHHHEH CO CTO-

POHBI AJIMHHBIX BOJIH-

CypbMa 259,806 MuHHMa/IbHOR TIOYepHe-| 4.10—4—1-10-2

, | vue ¢ona psizoM c aHa- , .

JIMTHYECKOH . JIMHHEH  CO

CTOPOHBI - KOPOTKHX BOJAH

Kanbuuit 317,932 To xe - 1-10—3—4-10-2

Monn6aen 313,259 . MuHuMasbHOR MOYepHe- 8:10—3—1.10-2

v | HHe (OoHa PSAAOM C aHAJH- R

‘THYECKON JIHHHeH CO CTO-

: POHBI KOPOTKHX_BOJIH

Monubaen 281,615 : To xe - 1-10—-2—8.10-2 .

Xpom ‘ 284,325 MunuMadbHOE TOYepHe- 2-10-4—1.10-2

: - Hie (oHa pSJAOM C aHa- 4

JUTHYECKOH  JIHHHEH CO
CTOPOHBI AJIHHHBIX BOJIH

Ta6bauupma 5

3uayednus .Sr ISl [UAa30:108 MAcCCOBBIX JoOJeH .
OnpepnensieM uii . . .
3J16MCH L — — e
' a0 a0t | a0 210 | 2051070 | 60 g0 2

AnoMHuHH) 0,24 . 0,23 0,20 - 0,19 -
JKeneso 0,20 0,19 — —_
KpeMuuit 0,23 0,22 0,21 0,20
Marnui 0,21 0,20 0,19 —
Mbimbsak —_ 0,21 0,20 0,17
Mennb —_ 0,22 0,19 0,18
Huxkennp —_— 0,23 0,22 0,20
Ko6aJabt 0,25 0,25 0,22 0,20
Baunaguii — — 0,20 0,20

Taran — —_— 0,22 0,20
Xpom © 0,25 0,24 0,20 0,18
luak 0,28 0,27 0,24 0,22
- Maprasetr 0,20 0,20 - 0,18 —
Kaabuui —_— 0,26 0,25 0,22
Moau6aen _— — 0,21 0,18
CaHuHelr, . 0,26 0,25 0,20 —_
BucmyT 0,25 - 0,24 0,23 —_
OusoBoO 0,25 ' 0,20 0,18 —_
Kaamuii 0,26 0,24 - 0,21 . —
0,18 0,17

. -

CypbMa _ g 1 ‘ 0:21
22 B o



6. METOA ONPEAEJIEHHS COAEPMARNA TA®HRAA (1-107°—93-107" % ),
HUOBHUA (1-10-2—3-10-1 %), TAHTAJIA (5-10-3—3-10"' %),
KUPKOHHUSA (1-10-°—1-10-" %)

6.1. CyuyHoctbr MeTOZA4

Meroa OCHOBaH Ha Mchmapesuu nMpobbl B BHAE OKCHIa BOJbppama.
3a cuer cMelIHBaHHsA NPo6 ¢ PTOPHUCTHIM HATPHEM OKCHA BOJbdpama,
a pMecTe C HUM OKCHAbLl LMPKOHHS, radHMs, TaHTaja H HHOOUS He ycC-
[IeBal0OT BOCCTAHOBHUTbCS AO TPYAHOJNETYUHX METaJIN0B HJAH 00pa3oBaTh
elle 6oJiee TPYAHOJETyyHe KapOHIbI. .

6.2. CpenctBa M3MepeHHH, BCNHOMOrarTcJbHbBIE
YyCTPOHCTBA, pPEaKTHBbL H MaTepHaJbhl

HOaa ananu3a NpUMEHAIOT annaparypy, MaTepHaJjbl U PEaKTHBHI,
npuBeJEeHHbIE B pash. 3.

6.3. [TloaroToBKa K aHaJdH3y

6.3.1. [TodeoTo8Ka npob

[Ipo6sl roTOBST, KaK yKasaHo B 1. 4.3.1

6.3.2. I[Ipucoros.aerue crandapTHbLx 00pa3y o8

IIpurotoB/enue CTaH,ELapTHbIX 06pasluoB MPHBEIEHO B NPHJONKE-
Huu 1.

6.3.3. Ilpucorosaerue yawzbubtx 34eKTp0dos

YrosbHble 3JEKTPOAbl BbITAYMBAIOT, KAK YKAa3aHO Ha yepTexXe u B
1a6a. 1 (tun IV u V) u 06:KHraioT B Jyre nOCTOSHHOIC TOKA MPH CHJE
toka 10 A B Teuenue 15—20 c. -

6.4 IIpoBenenune ananausa

6.4.1. IToaroToBsieHHble K aHaau3y npobul H cO CMeUuIBaloT B Te-
yeHHe 5—7 MHH B MEXaHHUECKOi{ cTynke ujau B Teuenne 10 MUH Bpyu-
HYIO ¢ (PTOPUCTHIM HATPHEM B COOTHOLIEHMH 4:1 (4eTbipe yacTH OKCHAA
BQJbpaMa U omHa yacth ¢propucroro Hatpus). CTynKy ¢ DECTHKOM
POTHPAIOT BaTof, cMouennoll cnuproM (1 cM® Ha omny nmpoly), mocae
Kaxjaoro nepememitBanus. IlosyuyenHble cMecH moMellalOT B KpaTephl
3JIEKTPOLOB U YIJOTHAIOT TPaMOOBKOH Ha | MM HHXXe Kpasi 3JIEKTPOAA.

6.4.2. ®ororpadupoBanue CHEKTPOB TIPOBOAAT Ha CIEKTporpage
GosbIIOf gucmepcHH B aAyre noctosiHHoro  Toka. lllupuna  meau
0,015 MM. Ocsellende weJaH TPEXJHH30BOE C KPYrJoH HPOMEXYTOU-
HOji AHadparmoii. PaccTosiHue MexXay 3J€KTpoAaMu 3 MM. OJIeKTpon
c npoBol CIYXKHUT aHOAOM ayrd. Bpemsi akcnosuunn 60 ¢ mpu cuie To-
"Ka 15 A. Cnekrpol ¢otorpadupyoT Ha CnexkTpaJjibHble GOTONIaCTHH-
ku tHna T1PC-03 uau apyrue KOHTpPAcTHble (HOTONNACTHHKH, MO3BO-
JSIOlMe T0JIyYaTh aHadUTHYECKHe JIMHUH B oﬁ.nacm HOPMaJbHBIX T0-
YepHEHHH.

6.5.06p a60TKa pe3yabTaToOB

Ha mpoayueHHBIX CTIeKTPOrpaMMax (GOTOMETPHPYIOT NOYEPHEHHS
AHAJIMTHYECKHX JHUHUH M JUHHH CpaBHEHUS, NpHUBEeAEHHBIX K TabJ. 6.

Haxonsit pa3HOCTh-MeA 1y MOYepHEHUSIMH aHAJHTHYECKHX JIHHHHA d
JUHUA cpaBHenns AS. I'panyupoBounbiii rpaduK CTpPOAT B KOOpPAHHa-
tax AS—lg C. Ilo Buiuncnennoit AS nas npo6 ¢ nOMOIUbLIO TpagyHpo-

23
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BOHHOro rpagprka Hd4AXO0AAT COOTBCTCTBYIOUIHC I\OHHQHTpaHHI/I

i),

‘CorqiacoBattocTh C; nPOBEPSIIOT, M0Jb3YSCh YCJIOBHEM, PHBEICHHBIM B

TFOCT 29103. Ecaum ycnoBue BBLIOMHSIETCS,

TO 34

OKOHYATEJbHBIH

pe3yJbTaT aHajlu3a NPHHHUMAIOT CpefHee apHdMeTHTeCKOe 3HauyeHHe
" TpexX MmapaJiie/ibHbIX ONpeaesieHUuH.

Tabauma 6

Oonpegesiemeii

ala"THTHUYCCKUX

JAnKEE po
aurui,

Ju et poan awiail
cpass CilHsl BOMALY pava,

Jlnauasoap! onpenasgeMeix

3neMeT ' MACCOBbIX AWIGH, %

M Lib] .

Faduui 313,472 312,535 1-10—2—3.10-1
Huobui 313,078 312,535 1.10-2—3-10-!
Tanran 271,467 271,549 5:10—3—-3-10-1
L{upkonnit 339,197 343,671 1-10—3—1-10-1

- 3HayeHUs; OTHOCHUTEJIbHbIX CTAHAAPTHLIX OTKJOHEHHH AJd AHana-

30HOB MACCOBBIX JoOJiefl

Taba. 7.

onpencasieMblx 3JEMEHTOB IIpHBEACHbLI B

Tadbauuwa 7

3naucHyst S Ans QUAI1a30HOB MACCOBLIX JOJCH

Onpepens Msilt 3ACMCOHT ' . 3 3 9 o 1
110 " —1.10 4.19 —6-10 6-10 "—3-10
Taduui — 0,18 0,15
Huobui —_— 0,28 0.27
Tanran —_— 0,15 0,10
LlupKOHH# 0,20 0,17 / 0,15

7. ONPEAEJEHUE COLEP)XAHUS AJIIOMUHHUSA (4-10-3—6-10-2 %),
JKEJIE3A (4-10—2—6-10-2 %), KAJIbLLHUS (1-10-2—6-10~2 %),
KPEMHUS (4-10-3—6-10-2 %), MACHHUS (1-10-3—6-10-2 %),
MEJHM (1-10-2—6.10—2 %), MOJIUBAEHA (810-3—3-10—! %),
MbILUBAKA (8-10-3—8-10-2 %), HUKEJS (2-10-3—6-10-2 %),

LLUHKA (5-10-3—6-10—2 %), METOJLOM MPOCBINKHU-BJLYBAHHUS

NOPOLUKOBbBIX MPOB B AYTOBOM PA3PAJL

71.CymHocTh METOMA
Metoa ocHOBaH Ha H3MEPEHHH 3MHCCHH aTOMOB

HBIX 3JE€MEHTOB, O@pa3)KHJHXCH mp

HeMnpepbiBHOM

(HOHOB) TIpUMecC-
H paBHOMEDPHOM

BBEJEHUU IOPOLIKOBLIX NMPOO B FOPH3OHTAJbHBIA pPa3psal pa30HchH0H
AYTH [epEeMeHHOro ToKa.

7.2,

yCcTpOHCTBA,

24
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I eHepaTtop Ayru NnepeMeHHOro ToKka THIa «pe30HaHC», o0ecneuyHBa-
I0IM{ CTAaGHJbHOCTL 3afaHHOro TokKa (25—30 A) He3aBHCHMO OT H3-
MepeHHH CONPOTHBJICHHS] HarPy3KH (XHMHYECKOrO COCTaBa MPOOHI).

Tenepatop ayru nepemennoro toka tumos JI'-2, AT-1 unu npyroi
H01L06Horo THIA AJis1 BBICOKOUACTOTHOTO »nolmmra reHeparopa «Peso-
HaHC».

Yerpo#icTBO AJist CIIEKTPaJibHOrO aHaJmsa MOPOILIKOB METOAOM IpPO-
CHIIKY B 3JEKTPHUYECKYIO AYLYy NEPEMEHHOr0 TOKa ¢ BO3AYIUIHBIM OTCO-
COM — MOJIyaBTOMaT-MpHCcTaBKa K cnektporpady tuna AHM-3. ‘

Cnexrporpad Ttunos HPC-13, ,IICDC 8, III'C-2 nau Apyroi cmexr- -
porpa(p OOJbLIOH JUCIEPCHH.

AnoMudui, 4. 1. a., X. 4.

JKeneso, u. 1. a., x 4,

Kanbuns surpar mo FOCT 4142,

Maruus xJjgopuj, 4. A. a.

Menp o T'OCT 859.

Hukenp nau nopourox Huxesessiil mo 'OCT 9722.

Iunk.

Crakanbl xumuyeckue no FOCT 25336 BMeCTHMOCTbIO 150—200 cm?.

Koa6n mepurie no FOCT 1770 smectumocthio 100, 200, 500 cm®.

Bioperku usmepurenpubie crekasaabie 1o FOCT 25336

[Tunerxu no F'OCT 1770.

-Turau papdopossie Ne 1 o TOCT 19908.

A rakke anmaparypa, MaTepuHajbl M DeakTHBH, NPHUBEJEHHbE B
pa311 3. o

73. TloNTOTOBKA K aHAJAH3Y

7.3.1. Ilpucorosaenue crandaprroix o6pasyos (CO) u c:randapr-
notx pacrsopos (CP) |

[IpuroToBsenue CTaHAaPTHBIX 06pa3u013 (CO Ne 4) mpuBeneHo B
NpUJIOKeHHH 1. o :

ToToBsIT CTaHjapTHbie PACTBOPH aJIOMHHMdA, JKeJjesa, KaJblug,
KPeMHHUS, MElH, MaCHHsA, HUKeJs, IHHKa ¢ Ccojep:xKaHHeM 1 MKr/cm?;
pacTBOp MOJII/I@leHa ¢ conmep:xanuem 10 MKI‘/CM3 M pacTBOP BOJb(pa-
Ma ¢ comepxkaupem 10 wr/cm3,

Hapecku ajioMuuusi, keje3a, unuHka wMaccoi 0,5 r paCTBOpHIOT B
consinoii Kucaore (1:1) npu cnabou narpesanud, Haseckn HUTpaTa
Ka/abluus Maccoit 2,047 r n xjaopuaa Maruus maccoir 1,958 r pacreops-
10T B BOJE. HaBecm okcuaa mogaubaena maccort 0,75 r M OKCH/la BOJIb-~
¢pama maccoi 6,3 r pacTBOPAIOT B aMMHaKe.' ,

HaBecknu nukens u mMenu maccoit 0,5 r paCTBopﬂ}OT B a30THOH KHUC-

- Jgote 1:1.
PacTBoph KOJIMUECTBEHHO MEPEHOCAT B MEPHBIE KOJOB BMECTHMOC-
- Thio 500 cM®, ZOJIMBAIOT 10 METKU W IepeMelluBaloT. Takum obpas3om
IIPUTOTOBJIEHE IPOMEXKYTOUHblE CTAaHLAPTHbIE PAaCTBOPHI, COAEpIKalLlNe
nmo 1 mr/cM® Kaxporo npuMecHoro sjgeMeHTta. CTaHOApPTHHIH pacTBOP
BosbdpaMa (ocHoBh) (CP Ne 1) comepxur 10 mr/cmd.
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Cranpapraeiii pactsop Ne 2, cosepxamuir 10 Mxr/cm®  monnGae-
Ha, TOTOBAT pa3baBJjieHHEM INPOMEXYTOUHOTO CTAHAAPTHOrO PacTBOPA
Monaéﬂ,eua ¢ cofepxanueM 1 mr/cm3. B koa6y sMectumocTbio 500 cm?®
nepeHocAT 5 cM? MPOMEXKYTOUHOTO pacTBopa MoJaubaeHa, NOJHBAIOT
AHCTHJJIMPOBAHHOU BOJAOK 00beM B KoJibe 10 METKHM H NepeMelInBaloT.

Crangapruaniit pactBop Ne 3 (CO Ne 3), comepxkamuit 10 mkr/cm?
TNpHMECHBIX 3J1eMEHTOB: B KosOy pMecTHMOCThi0 500 cM® mepeHocsT mo
5 cM® U3 KaX/J0ro mpoMeKyTOYHOro CTaHAapTHOTO pacTBopa, colep-
xkamero 1 mr/cm® Al Fe, Ni, Ca, Mg, Cu, Zn. Of6beM B Ko/a10e HOJH-
BaloT AHCTH/IIMPOBAHHOH BONOH A0 METKH M nepeMewnBamoT. [lajee
10.cM® crasnaprThoro pacrsopa Ne 3 mepeHocsiT B MepHYIO K0J0y BMec-
tUiMmocThio 100 cM?®, ponauBarwT 06beM B KoJsbe N0 METKH AHCTHIIHPO-~
BAHHOH BOJOH, MepeMeLIHBAIOT U IOJy4aloT CTaHZapTHBIA pPacTBOP
Ne 4 (CP Ne 4) ¢ coaepxaHueM NpPHUMECHBIX 3JeMeHTOB | MKr/cm?.

7.3.2. I1pucorogienue yeoabublx 34eKTp0008 U Y20NbHORO NOPOULKQ

DaekTponsl AJHHON 150—250 MM 3aTauuBalOT Ha YCeYEHHBIH KO-
HyC. - }

Yronbubiit nmopouiok mpocenBamt yepes cuto 100 u 180 mewr u mo-
Jy4aT yacTuubl guamerpom 85—150 mMxm.

7.3.3. IlodeoToska npob Kk anaarusy

[IpoBsl BOIbpamMa 1 ero COeAHHEHHI TOTOBAT XK aHANH3Y ABYMSA
crocobamu.

[lepBoiit cnoco6. I[Ipo6wl BoJbPpaMa U ero coe;mnemm ne-
PEBOAAT B OKCHJ BosbppaMa, Kak yKazauo B 1. 4.3.1.

Brtopo# cmoco6. TIpobu BossdpaMa U ero coelHHEHHH TOTO-
BAT B BuIe pactBopoB. [sist yero OepyT HaBeCKy METaJJIMUECKOro
BoJibdpaMa maccoit 10 Mr u pacrBopsitor B 2—3 cM® pacTBOpa mepokK-
cujga Bojopoma c¢ MaccoBoi poJdeit 30 %, HaBecky okcuaa BoJbdpama
Maccoit 12,6 u BoJbdOpaMOBONl KHUCJIOTH (06E3BOXKEHHOH) MacCoi
13,59 Mr pacTBOpPSIOT B aMMHaKe NpH HAarpeBaHHH Ha 3JIEKTPOTIHTKE.

74. IlpoBenende aHaausa

[ITepBoifi Bapuaut

B ¢apdoposrie Turan Ne 1 momemiaior 1o 70 mMr yronbnoro no-
poluika.

Beogsar no 1 cm® paCTBopa Boabpama (CP Ne 1). HobGasasior
CTaHAapTHHI pacTBop Ne 2 u cTanmapTHuii pactBop Ne 4 B KOJHYECT-
BaX, mnpuUBeleHHHIX B TaGJ. 8. PacTBopbl HarpeBaloT Ha 3JEKTPOIJIUT-
Ke 1 ynapusawT jocyxa. Cyxue OCTATKH CJyKaT CTaHAAPTHHIMH 0C-
pasuaMu AJig aHaJ/u3a.

K pacrBopam npob BoabdpaMa 1 ero CoOeJHHEHUH, 10T OTOBJIEHHBIM,
Kak ykKasaso B 1. 7.3.3 (BTopo# cnoco6), po6asJasiior mo 70 Mr yrodib-
HOTO TOPOILUKA. 3aTeM PacTBOPH! YMapHBAIOT JOCyXa Ha 3JEKTPOMJIUT-
Ke. |

Brtopo#t BapHuaHT

KoMmmnekr CO Ne 4 (npunozkenue 1) u npo6Gbl B BHIE OKCHAA BOJb-
¢hpama CMEIIMBAIOT C YTOJbHBIM MOPOUIKOM B cooTHomenuu 1:7 (10 mr
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OKcHaa Bosibdpama, 70 Mr yroJbHOTrQ nopomxa) B TeuenHe 3—4 MHH.
Yroabublii MOPOIIOK A00aBJAAIOT K OKCHAY Bo.nb(ppama NOPUHUAMH B
2—3 npuema, i
7.4.1. Doroepaguposarue cnekTpos -
Tlogroros/ennbie K aHaausy CO m npo6hl ¢ NOMOLIbIO 1INaTe s Pab-
HOMEDHO PasMEIlaloT Ha OTPE3Ke JEHTHI TpchnopTepa ySKOH «J10~
POXKKOI.
- Bosbyxnenue cnem*pa NpOBOAAT NpH cuje Toka 25 uan 30 A. Pe-
THCTPAIUsi CHEKTPa OCYLIECTBJSETCS ¢ MOMOILBIO cneKTporpada 60Jb-
LIOH JAUCIEPCHH Ha (I)OTOHJIaCTHHKaX ofecneynBamIuX TouepHEeHHs
aHAJIMTHYECKUX VIHHHUI B 00JacTH, HOpMasbHEIX noyepHenuid. Ha nuac-
THHKY q)ororpaqmpy}or 0 TPH CIIEKTPaA KaXJ0ro CTaHAapTHOrQ obpas-
1a 1 aHaJUu3upyeMoH npoﬁbl

Ta6auma 8

- Maccoeasg pons
~ Homep O6tem CP N2, O6nem CP N4, Maccosas gons - | Fe, Al, Si, C
CTaH AP TILOrO cmd cm? mMonnGLeHa, % Zn, Ca, Ni, Mg,
obpasiia . o

1 6,4 6,4 0,64 0,064

2 3,2 3,2 0,32 ~ 0,032

3 1,6 1,6 - 0,16 ‘ 0,016

4 0,8 0,8 0,08 0,008

5 6,4 0,4 0,04 . 0,004

6 0,2 0,2 0,02 ' 0,002

7 0,1 0,1 0,01 0,001

7.5. O6paboTKa pe3yabTaTOB

Ha nojfryuennnix cnektporpammax (OTOMETPUPYIOT ananmnqecxne
JMHUH, yKa3aHHble B Tabs. 9. Haxozxsar pasHocTs MeX1y moYepHEHHA-
MM aHaJUTHYeCKUX JUHUHA H poHa AS u ycpeaHSIOT nJs CO (CP).

CrposiT 'pafyHpOBOUHbIl Irpaduk B KOOPAHHATAX: g+ -——lg C.
!
3Hauvenus lg ——;‘) HAXOAAT 110 Tabua. 29 npusoxeHnus 2.

B cooTBeTcTBUM CO 3HAUCHUAMU lgi JJ15 TIpO6 HAXOAST KOHIEHT=

pauuu mpraMeceii B mpo6ax 1no rpaiynpoBOYHOMY IpadHKy.

3a pesyabTaT aHAJH3a NPHHAMAIOT cpeiHee apHMETHUECKOe TPex
nmapaJijiebHLIX ONpeJesNeHuil ¢ YUETOM VCJOBHA, NpHuBeJeHHoro B 1. 1.1
'OCT 29103. :

3HaueHUs] OTHOCHTEJbHLIX CTaHAAPTHHIX OTKJOHEHHH (S:2) aAuana-
30HOB MacCCOBBIX JOJIell onpeleJseMblX 5JIEMEHTOB MpPHUBELEHH B
taba. 10.
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Tab6bauuma

Onpepgensemplit
3JIeMedT

Jinuna soJid
A4 ATATHYCCKUX,
JUBH, HM

M- ctTo u3Mepeiust NoYepHenus
doura :

JManazoi onpeaens Mbix
MaccoIbls poje#, %

AmoMuHuhi

308,215
309,27 1

MuHnMaJsbHOE TOYepHe-
Hue (PoHA pAAOM C aHAJH-
THYECKOH JUHHeH cO CTOo-
POHBl IJHHHBIX BOJIH

JKemneso

302,107

Kpemuuit

250,690

Marnni

278,142

280,270

MuHuMa/nbHOE TOoYepHe-
HHe ¢OHA PSIAOM C aHAJHU-
THYECKON JIMHHEH €O CTO-
POHBI KOPOTKHX BOJIH

To xe

MunumanpHoe mnoyepHe-
Hue ¢oHa pAAOM C aHaJH-
THYECKO#l JIHHHER CO CTO-
POHBI JJIUHHBIX BOJIH

MuHuMaJjpHOEe MNOYepHe-
HHe (OHa pSLAOM C aHaJu-
THYECKOH JIMHHEH CO CTO-
POHBI KOPOTKHX BOJIH

Menp

282,437
324,754

To ke

Moaubaen

313,259

315,817

MplIbIK

- 278,022
228,812

Kaupuuit -

315,886

MuurMaJbHOE TIoUepHe-
Hue ¢oHA PAAOM C aHAJH-
THYECKOH JIHHHEH CO CTO-
POHBI JJIMHHBIX BOJIH

MunumajbHOe TOYepHe-
Hue ¢poHaA pPSAAOM C aHaJHU-
THYECKOH JIMHHEH CO CTO-
POHBI KOPOTKHX BOJIH

MuHuMaJdbHOE IHoYepHe-
Hue ¢oHa PSAAOM C aHAJH-
THYECKOH JIHHHEH CcO CTO-
POHBl JJIMHHBIX BOJIH

JIuuus BoJb(pama
315417 uM npuMeHsieTcs
Kak MecTto uaMmepenust ¢o-
Ha BCJEJCTBHE  HaJOXKe-
aust  JIHHHH  BoJb(pama
315,880 Ha nauHHIO Kallb-
nus 315,886 HM

Hukean

305,082

MunuMaabHoe nouep-
HeHHe (oHa psAJlOM C aHa-
JIUTHYECKOH  JIMHHEH COo
CTOPOHBI AJHHHBIX BOJIH.

4.10-3—6-10-2
4.10-3—16-10-3

4.10—3—6-10-2

4-10—5—6-10-2
9-10-3—6-10-2

1-10—3—16-10—3

6-10—3—6-10—2
1.10—3—16-10-3

8.10—5—9-10~2

16-10—3—3-10-1

8.10—°—810-

1-10-2—6-10—2

2.10—3—6-10~2

Iunk
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330,294
307,590

MunumasnbHoe ImouepHe-
nue ¢doHa pSAOM C aHaJH-
THUECKOH JIMHHEH CcO CTo-
POHBI KOPOTKHX BOJIH

5.10-3—6-10-2



Ta6auuma 10

. 3HaueHHs1 OTHOCHTEJbHBIX CTAHAAPTHHIX OTKJAOHEHHH (S;)
JAHana3oHOB MacCOBHIX J0Jieil onpejeasieMblX 3JeMeHTOB

3Hauenusa Sr OAsl [Uanasosos MacCoBLiX 10aetd
Onpejaensievsnt sneMenT
110 =073 4102 16.10 72 15-10 °—3.10!
AmoMHHHAA — 0,046 0,040
JKeneso — 0,044 0,029
Kpemuui — 0,046 0,041
Marnui 0,059 0,048 0,042
Menp 0,058 0,046 0,042
Mouaubaex — 0,035 0,027
Hukenp 0,059 0,045 0, 1040
Lluuk — 0,039 0,031
Kanbuus — - 0,044
Mbinbsk — 0,049 0,045

. 8. METOJ ONPENEJIEHUSI CONEP)KAHUSA AJIIOMUHUSA (2-10-¢—6-10-2 %),
BAHAIMSA (2-10-°—1-10-2 %), BACMYTA (1.10——1-10-2 %),
FTA®HUSA (1.10-2—5-10-1 %), KEJE3A (2-10-4—6-10-2 %),
KAAMUSA (1-10—4—1-10-2 %), KAJIbLLUA (1-10-3—6.10-2 %),
KOBAJIbTA (2:10-4—1-10-2 %), KPEMHHS (2-10-*—6-10-2 %),
MATHUS (2-10-4—6-10-2 %), MAPTAHIA (1-10—4—1-10-2 %),
MEJM (8-10-4—1.10-2 %), MBIIUbAKA (8-10—-4—6-10—2 %),
HATPHS (2-10-3—6-10-2 %), HUKEJA (2-10-4—6-10-2 %),
HUOBUA (5-10-*—5-10-1 %), OJIOBA (2-10—4—1-10—2 %),
CBUHUA (2-10-*—1-10-2 %), CYPbMbI (4-10—4—1-10-2 %),
TAHTAJIA (5-10-3—5-10-! %), THTAHA (1-10—3—1-10—2 %),
XPOMA (2-10—%—1-10-2 %), IUHKA (2-10—4—1-10-2 %),
LHUPKOHUS (5-10-3—5-10-! %), MOJIMBAEHA (1-10-3—3-10-1 %)

8.1. CymuocTth MeToaa — 110 0. 4.1.

82, CpencTBa H3MEepEeHHus, BCIOMOTraTeJabHBH ¢
yCTpoHCTBa, pPeaKTUBH H MaTepHAJH

Jlns ananusa NMPHMEHSIOT anmapaTypy, MaTepHaJsbl H PeakTHBHI,
IpUBELEHHbIE B Pasi. 3.

s perucTpamnuy CHeKTPOB H3JYYEHHsS IPUMEHSIIOT (oToMeTpHue-
CKy1o ycraHoBKy MOC unu nrwoboit apyroit npubop nogo0HOro THIA.

83.IloaroToBKa XK aHaJHU3Y

8.3.1. Ilo0eoTo8KA (HacCTpOliKa) (POTOINCKTPUHECCKOL YCTAHOBKU
MDC na anarus , |

B CcOOTBETCTBHH ¢ BO3MOKHOCTSIMH (POTOIJEKTPHUECKOH YCTAHOBKH
BHIOMPAIOT M BLICTABJISIOT aHAJUTHYECKHE JIMHUY M JUHHH CPAaBHEHHS,
npuBeaeHHble B Taba. 11,

29
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ltTaogauuma 1b

Jlnanason ONpene;iseMeix

OnpepensieMuii Jura Bodce, MIupsura epixof 0
3ICMCHT 1'M ‘ ILCMAH, M MacCoOBBIX poned, %
AmoMutnit 394,409 40 2:10-4—6-102
© 309,271
237,336
Bananuit 318,539 40 92.10-3—1.10-2
| o 437,904 .
Bucmyrt 306,771 40 1.10-4—1-10-2
T'aduni - 313,471 40 - 1-10—2—5-10-1
: 991,648 -
264,140
Keaeso 259,939 | 75 2-10-4—6-10-2
- 302,064
Kanmuii 998 802 40 1.10-4—1-10-2
Kanbuit 306,847 40 1.10-3—6-10-2
o 317,933 | ‘
315,886
 Ko6ambT . 345,359 40 pam 75 1 0.10-4—1.10-2
KpeMmunii 988,159 75 2.10-4—6-10—2
950,689 ‘
9251611 - | | |
Marunit 979,553 40 nan 75 910~ 4—6-10-2
980,270 -
285,212 :
Mapraser 257,610 40 1-10-4—1-10-2
- 992,557
293,306
Menb ' 327,396 75 8.10—4—1-10-2
324,754
MBIIIBSIK 934,984 40 9.10—4—6-10-2
: 228,812 ' |
193,759
Mouan6en 390,296 40 1.10-3—3-10-1
o 313,259 o
Hartpuit 589,592 40 2.10-3—6-10-2
‘ 588,995 - :
330,259 |
Huxkeab 300,249 40 nau 75 2.10-4—6-10-2
299,259 ,
341,476 \
Huo6uix 292,781 " 40 5.10—3—5-10-"



11 PO0OAHEHUE TA0A. 11

Onpcepend zMbth JinnHa BOJIHHL, LHinpura BeixoaHo# jiuanasozz onpefenAenbx
3NeMeHT HM meJsp, HEM Ma -COBbiX aoneu, %
Os1080 303,412 | 40 9.10~4—1.10-2
: ' 286,333 ~
CBuHel 283,306 40 2:10—4—1.10-2
_ , 220,351
CypbMa 231,146 40 4.10—-4—1.10—2
» 206,833 | ,
Tauwtan 296,332 ‘ 40 5-10—3—5-10—!
293,355
Turan 368,519 40 1-10-3—1-10-2
453,324
324,451 )
XpoMm 267,715 40 , 2-10—¢—1.10-2
Iuuxk 213,856 40 unu 75 2-10-4—1-10—2
334,502 )
Lupkouuii 339,197 ’ 40 5.10-3—-5-101
,Boabdpam 275,860 75 nam 100
. 239,709 , JIHHHH CpaBHEHHSA .
Huan 384,920 75.
Menb ~ 263,000 75

Hns $oTo3/IeKTpHUeCKHX CHCTeM (C HaJaHYHeM SBM) (bOpMprIOT
NpOrpaMMy: PErHCTPHPYIOT CTaHAAPTHHIE oGpasubl (CO), BBOmAT HX
 KOHIEHTPAalMH B AMAJIOrOBHIH BhIUMCAHTEbHBIE KoMiuteke (IBK),
IPOBOJST IPaJAyHPOBKY U paciieuyaTKy pe3yJbTaToOB I'PAAYHPOBKH C yde-
“TOM BJIHAIOWUX (HaKTOPOB.

8.3.2. Ilodeoroska npob

IIpoGOul roTOBSAT, Kak yKasano B m. 4.3.1.

8.3.3. HpueOTos/zeHue cTandapTHoLX 06pA3108 :

[TIpuroroBseHne cTaHAApPTHHIX 06pasioB IPHBEAEHO B npunox&e-
HHH 1.

8.3.4. IIpucorogienue yeorbHblx 3NEKTP0OO08 U yaOﬂbHou cmecu

YroJbHBIE 3J€KTPOJABl U YroJIbHYI0 CMECh TOTOBST, KAK YKa3aHO B
n. 4.3.3 uau 5.3.3, uau 6.2.3 B 3aBUCHMOCTH OT ONpeesieMBIX 3JeMeH- -
TOB U HUCNOJIb3YEMBIX METO/OB.

84.TIpoBelleHHe aHaJdHU3a - .

8.4.1. YcTaHOBKY mporpeBaioT AJsi NOJYYEHHS CTaGHJLHBIX Pe3yJb-
TaTOB COIJIACHO MHCTPYKUHH Ha IMpHOOD.

8.4.2. IlpoBoasiT GoTO3/EKTPHUECKHE npod)mmpOBaHHe o OILHOMy
M3 ollpele/isieMblX 5J€MEHTOB aHaJHTHYECKHX JHHHH (KaHaJoB) B
3JICKTPHYECKOH Ayre [iepeMeHHOro TOKa mpH cHJe Toka 1—4 A.
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8.4.3. IlogroroBnennble K ananudy npobel 1 CO cMemuBamT B Te-
yeHHe 8—10 MHH B MeXaHHUYeCKOH CTymnKe UJH B TeueHue 10 MuH Bpyu-
HYI0 C yrOJIbHOH CMEChIO HJIH C (PTOPUCTLIM HATPHEM B COOTHOUIEHHUSX,
yKasaHubix B ni. 4.4.1; 5.4.1; 6.4.1 B 3aBUCHUMOCTH OT ONpeJesieMblX
3JIEMEHTOB ¥ HCNOJb3yeMbiXx MeTonoB. CTYNKH ¢ NEeCTUKOM IIPOTHPa-
10T parofl, cmouenHo# cnuprom (1 cMm® na OJLHY npoby) mnocJge KaxKio-
ro nmepeMeuiuBaHud. -

IlonyueHHbBle cMecH MOMELIAIOT B KpaTephl SJIEKTPOLOB 1 VINIOTHSI-
JIOT, KaK yka3aHo B 1. 4.4.1 uau 5.4.1, nau 6.4.1.

8.4.4, Mcnapenye npodu n Boaﬁym;xe)mne crlexTpa (peructpaiiuio)
NPOBOAAT B Ayre NOCTOAHHOro Toxa co aceM koMmmaekToM CO u mpob -
Ha HEKOMIbIOTEPH3HPOBAHHLIX CHCTEMaX.

JJis KOMIObIOTEPH3UPOBAHHBIX CHCTEM PETMCTPUPYIOT OJMH, ABA HIH
OoJiee cTaHLapTHBIX 00pasuoB AJsI KOPPEKTHPOBKH T'PaIyHPOBOYHbLIX
Ipaguxos.

OcBpewliense et noJduXpoMaTopa (POTOIIEKTPHUECKOH CHCTEMEl —
PacTpPOBLIH KOHIACHCATOD HJIH OAHOJMH30Bash cucTeMa. AHaJUTHUECKUH
MPOMEKYTOK — 2—3 v, lupuna Bxonnoil ulesqu — 20 MKM.

3a JauHHIO cpaBHeHus1 OepyT JHHHH BoJabppama 275,860 HM,
239,709 um pau mean 263,000 aMm, unu monocy nuana 384,920 M, uaH
(pou (Hepas/i0KeHHbIH CBeT) PH TOJYYCHAH OTYETOB, NPONOPLUHOHAIb-
HBIX OTHOCHTEJbHBIM HHTEHCHUBHOCTSM aHaJUTHUECKUX JHHHUH. AHaaus
MOXKHO BeCTH 0€3 JUHUM CPABHEHHS MO aOCOJIOTHBIM HHTEHCUBHOCTAM
aHAJUTHUYECKUX JIMHHUU.

Hanpsxenne nuranns GOTOyMHOXKHTeNeH BBIOHPAIOT C yueToM obec-
- nieyeHust TpebyenMoil YyBCTBHTENbHOCTH AJS JaHHOTO KaHaja PerucTpH-
pyIOllel CUCTEMBI.

' 8.4.5. Ycaosus peructpaunun (CHaa TOKa, BPEMH 062KUra, 3KCIO3H-
1 Msi) aHaJIOTHYHBI NMPOBELEHUIO aHAJAU3a Ha cneKTporpaq)ax cpenHen
uJix 60JibLIOH AUCIIEPCHH.

YHuBepcaJbHbIE YCJAOBUSA peruacTpanun s no.nyquHﬂ MakKCcuMaJb-
HOI YyBCTBUTEJBHOCTH CJEAYIONIHME: HUKHUE 3JEKTPOJABl MO YEePTEeXKY
(tun 11 wnu 111); Bpemsa o6:xura — 12 ¢ npu cusie Toka b—7 A, 3Kcmo-
sunust 20—50 ¢ mpu cuse Toka 10—15 A.

85.06paboTkKa pe3yJbTaTOB

ITocsne oxoHYaHHS perucTpanuu (HAKOMJIEHHs) TPOBOJASIT ONMPOC Ka-
HaJiOB aHAJU3HPYeMBIX 3JIEMEHTOB H CHUMAIOT MOKAa3aHHUSI BBIXOJHOTO
nouabopa AJfA KaxKAOr0 H3MepeHHs MO IiKaJje HH(PPOBOro BOJbTMETPA
1111518 unu muxpoamnepMerpa M1792 B aBTOMaTHYECKOM HJAH PYUHOM
pexuMax Ha HEKOMIbIOTEPHU3HDOBAHHHBIX CcHcTeMaX. ['paiyHpoBOUHBIE

rpadinin erpodar B koopauHatax N—C aJs1 KaXXAO0Fo 5J1eMeHTa IO CTaH-
JapruriM obpasuam, rae N — ycpeJlHeHHOe TOKa3aHHe BBIXOAHOTO TP H-
Gopa nnist n usmepenu, C — 3HaueHHUs] aTTECTOBAHHOH KOHIIEHTpaIlHH
cTaHzAapTHOro obpasna.

- Ilo TPafyHpOBOYHOMY rpa(pnxy HAXOASIT COOTBETCTBYIOLIHE KOHIIEH-
tpaunn (C;). '
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TR AR e el B Yoyl ial dlliddiiod UpyRaodividivi LPLARnC dpny-

NMeTHuecKoe 3Hauenne (C) n H3MepeHHI, €CJIH BBHIOJIHSETCS YC/OBHE
F'OCT 14339.0.

JJ1s1 KOMIBIOTEPHSHPOBAHHEIX CHETEM TOcJIe peructpanuu npob pac-
 CYHTEIBAIOT IO IPafyHDPOBOYHOMY rpaguky KOHIGHTPAIHH 3JIeMEeHTOB
npo6bl ¥ BHIBOAST HX Ha AMCIIEH M TedaTalollee yCTpOPICTBO B COQT-
BETCTBHH C 3a/I0JKEHHOH NPOrpamMmoxH.

3HaueHHs1 OTHOCHTE/BHBIX CTAHAAPTHHX OTKJIOHEHHH IJsi AHANA30-
HOB MacCCOBHIX J0JIeH onpelessieMbX 3/1eMEHTOB NPUBEeAcHH B Taba. 12.

Tabnmma 12

3uaucHus S, s MaTa30HOB MAcCOBLLX noc!!
Oupeganst avplil
SreMe 110 =510 M5 1010070 110 6. 10610 610" [5-10 2 5407t
ATOMUHUH 0,15 0,14 0,13 0,11 —
Bananuii — . 0,13 0,12 —
BucmyT . 0,19 0,17 0,16 — —
I acuuit — — — 0,11 0,10
JKeaeso ' 0,16 0,15 0,12 0,10 —
Kaamui 0,18 0,17 0,15 0,14 —_
- Kaapuui — - 0,16 0,15 —
Ko6Gajabt : 0,15 0,14 0,13 0,12 —
KpeMmHuii 0,17 0,16 0,15 0,14 —
Maruui 0,18 0,17 0,16 0,15 —
Mapranern ~ 0,19 0,18 0,17 0,16 —
Menyp — 0,20 0,19 0,17 —_
Munnbsk —_ 0,18 0,16 0,14 —
Monu6aen - — 0,12 0,11 0,10
Harpuit — — - 0,15 0,13 —
Huxkeap 0,17 0,16 0,15 0,14 —
HuoG6uit ' — —_ 0,17 0,16 0,14
Oanoso 0,20 . 0,19 0,16 0,15 —
CauHer, 0,21 0,19 0,16 0,15 - e
CypbMma 0,19 0,18 0,16 0,15 —
TanTan — — 0,12 0,11 0,09
~ Turan — — 0,17 0,16 —
Xpom 0,20 C.17 0,16 0,15 —
Iunk 0,22 0,21 0,20 0,19 —
Lupkouni — - — 0,14 0,13 —_

9. SMUCCHOHHBIM NIAMEHHO-®OTOMETPUYECKHH METO/,
ONPEJEJNIEHUS COAEP)KAHHUS HATPUSA (1-10—2 — 1.10—1 %),
- M KAJTHA (1-10—° — 110~ %)

9.1 CymHocCcTb MEeTO/JA A
MeTon OCHOBAaH Ha H3MepPEHHH B3MHCCHH aTOMOB HATpHsl H KaJHs,

o6pasyioluxcs NPpH PacHbUIeHUH B IJaMs aHAJH3UPYEMBIX paCTBopOB
NpH JJIHHE BOJIHBL Ana==9589,096 HM, Ax=766,490 nm.
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Jz. . LpeactTba H3IMEPCECHHHA, BCHOMOIAdTCJADLHOC YyC-
TpOHCTBA, MaTePHAJH H pPeaKTHBH

CnektpodoToMeTp naaMeHHbIH, Juoéoro THUINA.

[leur mydenbHas ¢ TepMonapoi, oéecneqnsafoma;{ TeMIepaTtypy
rnarpeBa g0 800 °C. |

Ilnutka snexkTpuyeckas ¢ 3akpuiToit cnupadsio [19 600—2 no I‘OCT
14919 unn nobas apyras, obecneyuBamoouias He06xozmMylo TeMnepary-
py HarpeBa.

Tpaucpopmarop naboparopunii JIATP-1.

Becwl ananutnyeckue j1060ro THHA, oGecnethaxomHe B3BEIIUBAHHUE
€ rorpeuiHoctbio He Gogee 0,0002 r.

DunpTp-cTabUNN3ATOD, HCIIOJIbSYIOUlPIHCH Ha JIHHHH CXKATOro BO3-
ayxa.

d l'as G6erroBoit o TOCT 5542, nponaH OyTaHOBasi CMeCb HJIH alleTH-
Jsied B Gamionax no F'OCT 5457 u cxkaThi#t BO3AYX H3 Ga/lJIOHOB HJIH Ce-
TH MOA AaByeHueM He MeHee 0,5 kIla.

Oxkcupn Bonb(pama, copepKaliuii HATPUH M Kasuk He 6oJee 0,001 %

(B pacuete Ha Merajnugeckuit Boabdpam). Jomyckaercs NpHMeHATH
ocHOBY s npurotoByenuss CO Ne 21—24,

Kanuit xnopucteit mo 'OCT 4234; crangapTHbi# pacTBOp, cofepxa-
mui 0,00025 r/cm?® kanus uau 0, 0004766 r/cM® kanust XJIOPHCTOTO.

HanHH XJOPHCTHIH 1O TOCT 4233, cTaHmapTHHIH pacTBOp, conxep-
wxauuit 0,00025 r/CM3 HaTpusa uau 0, 0006355 r/cm? HaTPHUSA XJIOPHUCTO-
TO.

CTaH,ILapTHbIe paCTBopr KaJHs H HaTPHS TOTOBSAT B ONHOM MepHon
xKoJa06e.

AMMuaK BOAHBIH, MOJYUYEHHBIH HaCHIILIEHHEM lIHCTHJIJIHpOBaHHOH BO-
bl Ta3000pa3HBIM aMMHAKOM TIO FOCT 3760 wunm no T'OCT 24147
oc. .

Bonopona nepoxcm no F'OCT 10929,

CrakaHbl xuMuyeckie BMecTumMoctbo 100—200 CM3 no FTOCT 25336
- u FOCT 23932. |
Kos6b1 Mepuble BMecTHMOCTbIO 50, 100, 500 cm® no TOCT 1770.

93. IpuroToBJeHHEe CTAHAAPTHHX PacTBOPOB

J1s mpHUroTOBJIEHHSI CTAHJAPTHBIX PacCTBOPOB HCHOJB3YIOT OKCHA
Bosbdpama (ocxoBa) win pasbasutensr CO Ne 21 —24.

[lepen Ka:ABIM NPUTOTOBJEHHEM CTaHAAPTHBHIX PACTBOPOB MpelBa-
PHTEJbIO ONPeNeNdiOT coJeprKaHue HATPHsA H KaJusd B OCHOBE M B pa-
CTBOpHTeJIE — BOJHOM PacTBOPe aMMHaKa. :

9.3.1. Onpedesenue HATPUS U KAAUS 8 PACTBOPUTENE -

200 cm?® pacTBOpa aMMHaKa BHIIapHBAIOT AOCYyXa B YCJAOBUSX, IPeA-
OTBpallauinx 3arpsisHedue npo6bl. Cyxo# OCTaTOK PacTBOPSAIOT B
25 cm?® ropsucit Boasl (50—80) °C u onpenendioT conepxaHue HATPUA
W KaJHg Ha IJaMEeHHOM CIeKTPO(POTOMETpE, HCTIOJB3YS B KauecTBe CTaH-
AapTHEIX PacTBOPOB BOAHBLIE PACTBOPHI XJOPUCTHIX COJIEH HATPHUS H Ka-
JIHST COOTBETCTBYIOIUMX KOHUeHTpauu#. MaccoBas noJisi mpuMeced Ha-
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cueTe K Macce Boabdpama (0,5T).

‘ Ecaun maccoBas 10as 60Jbllie, TO TOTOBAT HOBHIi pacTBOp aMMHakKa
¥ €ro aHaJH3UPYIOT Ha COJepKaHHe HATpHUsA W KauaHud. [Ipu noBTopHOM
TOJIyUeHHH MaccoBOH nosu Hatpusa (kanusi) 6osee 0,0001 % ee y4uTh-

‘BalOT NIPH NPUTOTOBJEHUH CTAHAAPTHHIX PACTBOPOB. |

-9.3.2. Onpedesenue HATPUS U KAAUA 8 OCHOBE

Copnep:kaHue HaTPUS U KaJiUs B OCHOBe ONpelessiloT METOAOM «JO-
6aBOK» ¢ MOMOLIBIO CTAaHAAPTHEIX PacTBOPOB 1o 1. 9.3.3. |

9.3.3. Ilopadok npucorosienus craudapmbzx pacraopos

- Ilects HaBecox oKcupa Boab(hpama Macco#t no 6,3 r u ase HABECKH
Maccol 0,63 r — ucxoaHble POGHL AJis ONpefeseHUs COLePXKaHus NpH-
Mecel HaTpHUS H KajJusg B OCHOBe METOAOM J00aBOK — 1OMellaloT B
- CTaKaHBl, NPUJAUBAIOT, IO Mepe pacTBopenus, nopuusamu 250—300 cm?
pacTBopa aMMuaka (K AByMm Kojabam ¢ HaBeckamu 1o 0,63 r npuauBaior
25—30 ¢cM?® aMMHaKa) U HarpeBaloT Ha 3JEKTPOIJIUTKE 40 PACTBOPEHUA
oKcHaa. PaeTBOpEI KOJIMYECTBEHHO MEPEHOCAT B MepHble KOaOB BMECTH-
mocTbio 500 cm?®. PacrBopel ucxoaunix npo6 (¢ HaBeckamu no 0,63 T)
nepeHocar B KoaOwl Ha 50 cM® ¥ [OJHBAIOT BOJAOH 10 METKH, BBOASAT C
IOMOLIbIO GIOPEeTKH PACCYHTAHHLIE KOJHYECTBA CTAHAAPTHBIX PacTBO-
poB HaTpuda u Kaausa (cMm. TabJ. 13), goauBaT 06beM BOJOH 10 METKH
-H NepeMelIuBaloT.

JBe k0168 (c HaBeckamu 0,63 r) sIBAAIOTCS MCXOAHBIMH NPH Oompe-
AeJeHU HAaTPHsS M KaJHs B OCHOBe MeTOAOM J00aBOK. B aTn KoaOb
CTaHAapTHBIE PACTBOPHI HATPHS U KaJUs He BBOIASAT.

CocTaB cTaHZAPTHBIX pacTBOPOB NpHUBeleH B Taba. 13 (Ges monpas-
KU Ha COJepxKaHHe HaTPUS M Kaaug B okculle Bosb(ppama). [lonpasky
HaXOZAST MO MeToAy A0GAaBOK, M3MepHUB BeJUUHHY aHAJHTHYECKHX CHI-
HaJIoB M3y HeHIS HaTpHUSl U KaJaus Ha MTaMEHHOM CHeKTpO(pOTOMF’TDE

Ta6Gauma 13
Y _ o < o
3 ' & = = Maccobast porst natpust| Macconast ponsl Kanust
= = a ¥ oo B BOJILgTAME, % B .BONLypae,
o, o o [ )
© = . o - o
8 =~ | g3 | 24| ==&
‘< A o 9 o0 T © PR P,
S5g | SE | By | 28| Ery |pavwewas | SO Imscwenan| Niloua
< & © <A Qy “ 8.7 | macccra 10§ Mac. opas :

S8 | 55 |82 | R gig | o |eimo| e | i
g8 | =8 S8 28 85 | 1) | T e | T
1 6,300 | 500 1,0 0,2 1,0 104+171 10 1,04-17
2 6,300 | 50)| 1,0| 10 5,0 50+ 50 510117 -
3 6,300 | §0J 1,0 2,0 10,0 10,0417 10,0 10,04-17
4 16,300 500 | 1,0 4,0 20,0 20,017 | 200 20,0--1T
5 16300 | 5001 1,01 100 50,0 | 50,0--17| 500 | 50.0--IT
6 6,300 | 00 1 1,0 200 100,0  1100,04-/7 | 1000  [100,04-17

IIpumevwanma:
1. 11 — NOMpaBKa Ha COAEPIKAHHE HATPUSA M KaJA B OCHOBC,
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KROMY BOJbPpPaMy

3. TlpuroroBJieHHble CTAHAAPTHBIE PACTBOPHI XPAHAT B TCYGHHE 60 CYT.

94. ITpoBeseHHe aHAJNH3A

9.4.1, Jodeoroska npob Kk anasusy

Metaanndeckuii BoJb()paM B BHAe WTabHKa, NMPyTKa IPOBOJIOKH,
JIEHTBl NpeABapHTENbHO OYHILAKIOT: H3MeJbYeHHble NPOOGHl 3aJHBAIQT
pacTBOpOM MepoKcHia BOLOPOAA C MaccoBOd aoJseidr 3—5 Y H cJjaerka
narpesaoT. Ilocne pacTBopeHHsI MOBEPXHOCTHOTO ¢Jiost (3—5 MuH)
IEPOKCH] BOJAOPOJA CJAUBAIOT, MPOOL MPOMBIBAIOT BOJMOH H BBICYIIHBA-
10T B CYII/IBHOM HIKagy npu Temneparype (1055) °C.

Hasecky ounuienHoro Bogbdpama Maccoit okoso 0,6 r pacTBOpSIOT
B NEPOKCHJAE BOAOPOJAA, BHIMAPUBAIOT JOCYyXa U NPOKAJHBAIOT B MY-
¢esbHOH IeYH B CTEKJIOYryaepoAucThx TUraax npu 600—650 °C B Teuye-
Hue 30 MHH.

Merannnyeckuit MOPOILOK BoJib)paMa nepeBOAAT B OKCHJ HarpeBa-
HHeM B My(denbHoit neun npu 600—650 °C. BoabhpaMoOBy0 KHCJIOTY H
napaBoJb@pamMaT aMMOHHUs NIEPEBOASAT B OKCHJA, KaK yKas3aHo B 1. 4.2.1.

Tpu HaBecku okcupa maccoit 0,630 r moMemiaT B CTakaH BMECTH-
mocTbio 100—150 cm3, mpuauBawt 25—30 cM® pacTBOopa aMMHakKa H
pPacTBOPAIOT IPH HarpeBaHUH Ha 3JeKTPOIJHUTKe. PacTBOPHl KOJMHYECT-
BEHHO MePEeHOCHAT B MepHble KOJOB BMeCTHMOCThIO 50 cM3, MOJHBAIOT
pacTBOpH B K0JI6aX BOJAOH A0 MeTKH M mepeMemuBaioT. Ias yckope-
HHSl aHaJM3a pacTBOPeHHe NPOBOASAT HENOCPeJCTBEHHO B MEPHBIX KOJ-
Oax.

9.4.2. H3ameperue aHAAUTUYECKUX CUSHAN08 U NOCTPOEHUe epadyu-
posounsblx epaukos

CrangapTHble 1 aHAJMH3HPYeMble paCTBOpr PACHBIIAIOT B MJIaMs.

PeructpupyloT pe3oHaHCHble H3JYUeHUS HATPHUS NPH AJHHE BOJIHBI
589,096 um, kaaus — 766,490 um. MamepsaioT aHaJUTHUECKHE CHT'HAJBI
u3JqydyeHus (GoHa, CyMMapHble CHTCHAJBl ~H3JydyeHHS HaTpHsA + (oHa,
Kanus-+¢oHa, INOJyYeHHBle 3HaueHHss (oHA BBIUUTAIOT U3 CyMMap-
HBbIX cUrHaJjoB HaTpusa + (ona, kanusa + ¢oua. Ilo pesyabratram usme-
peHH CTPOSAT rpaAyHPOBOUYHBIE I'DaUKH B KOOPAHMHATaX: KOHIEHTpa-
LU HaTpHUSl H KaJHusg B CTaHAAPTHHIX PacTBOpax — BeJHYHMHA CHCHA-
JIOB. HepBbm rpaduk AJs HHTEpBaJa KOHueHTpauHH (1—5)-10—2 %;
BTOPOH rpaduk JJs HHTepBasla KOHUEHTpalui (20-——100) 102 %.

95.0O6paboTKka pe3yabTaTOB

[To rpaaynpoBouHBIM rpaHKaM HaXOASIT CyMMapHOe COJepiKaHHe
Hatnust (kKaJiusi) B npo6ax U B pacTBope amMmHaka. Mckomywo maccy
pomo (B % naTpusA M KaJHA K MeTaJJHYecKOMY BOJMb(PaMy) HaXOAAT
32 BLIYETOM CONCPXKAHUS HATPHS H KaJMus B aMMmake {mepecudTaHHo-
ro Ha HarecKy Boab(ppama 0,500 r mo 9.3.1). ,

3a OKOHUATEJNBHBIH pPe3y/abTaT NPHHUMAIOT CpelHee apupmeTHuec-
KOe 3HaueHHWe Pe3y/JbTAaTOB TPeX MapaJljesJbHBIX ONpefeseHH, IPH BbHI-
noJaHenun ycaosusi, npuBegennoro B 'OCT 14339.0. OrmHocuTeabHOE
CTaHZapTHOe oTkJoHeHHe (S,) mpuBeseHO B Tabu. 14,

36



;o Tadbnuua 14

-

‘f_!;ﬂanaao'l %%%;%inﬁex;;);x’a%csoab!x noﬂeﬁ OI‘HOCl;lTaHbHO(: cx'afﬂx,uapmoc OTKJIO Q'ue
Or 0,001 no 0,004 BxJjiou, ’ 0,14
Cs. 0,004 » 0,008 » ' o ‘ 0,13
» 0,008 » 0,03 ., » . 0,10
» 0,03 » 0,10 » _ 0,05

10, METOJI ATOMHO-ABCOPELLUOHHOTO ONPEJEJEHUS CO)J.EP)KAHHH
KAJIHSA (5:10-5 — 1-10-2 %), KAJIbILUA (1-10—* — 1.10—2),
MATHHS (1-10-5 — 1-10-2 %), HATPHSL (5-10~5 — 1102 %)

10.1. CymHocTh MeTOA A

Meroz ocHOBaH Ha CEJEKTHBHOM TOTJIOLLEHWH aTOMHBIM napOM aHa--
JIH3UPYEMOTr0 BellleCTBA Pe30HAHCHOrO H3JyueHHs. ATOMH3alLHs NPOHC-
. XOAHUT NMPHU HCMapeHHUH a’dpo30Jisi pacTBopa B MJaMeHH, KOTOPhIL obpa-
3yeTcs NPH pPaCNblJIEHHH aHAJAHU3HPYeMOro PacTBOpPa CKaThIM BO3AYXOM
B IJaMs CMEeCH aleTHJeH-BO3AYX, alleTHJEeH-3aKUCh a30Ta. Pe3oHaHC-
HOe H3JyYeHHe ONpele/sieMOro 3/eMeHTa, cO3laBaeMoe CIEKTP A/BbHOM
JaMMofl, NponycKaeTcs uepes miams, BLARJISETCS MOHOXPOMATOPOM H C
TIOMOU1bI0O PErHCTPUPYIOLIeH CHUCTEMBI H3MepsieTCsl 3HaueHHe MOorJolle-
HHSA. , B ,
102. CpenctBa uaMepenuf, BcnoMoraTeJdbHBEe ycC-
TpoOHCTBAa, peaKTHUBH H MaTepHAJH .

CnekTpoMeTp aToMHO-abcopOuuoHHBIH THIa <«Xutaun 180—170»
WIH APYrod Mapku, o0ecneyuBarllUi COOTBETCTBYIOLLYIO UYBCTBUTE/b-
HOCTb ONpefe/IeHUsl HaTPUsl, MarHus, KaJabLHs, KaJaHsl. .

Jlaymma ¢ moJbiM KaTOAOM -AJs HaTPHS.

Jlamna ¢ moJiplM KaTodOM JAJs ManHHS.

JlaMna ¢ moablM KamoioM AJst  KaJbILHs.

Jlamna ¢ moJblM KaToaoM JJs1 KaJihs.

Kon6bl mMepHble H3 (TOpOmIacTa 4Mb Bmectumoctbio 100 cM® mo
TY 95—337—79.

Kon6bl MepHble BMECTHMOCTBIO 100, 500, 1000 cm® o TOCT 1770.

Hunauuapel u3 propomnacra 4 Mb BmecTumoctbio 50 cm2. ‘

Turnu kBapueBrle BMecTUMOCTbIO A0 100 cm® mo TV 95———175 78.

Crakadbl GTOPOMIACTOBHIE TIOJHATHIIEHOBEIE.

Bosayx xa. 3 mo TOCT 17433, mocrynatomiufi  mnoj jaBJeHHEM
29, 41995 104 -— 49,03325-10% ITa (3—5 aTM)

Anerunen pacrBopeHHbIi Texnuueckuii mo T'OCT 5457 OUHIIAIOT
NpONyCKaHHeM uepe3 reparoJb. ,

Kucnora consinast no T'OCT 3118 x. u.

Kucqaora conaunas no TOCT 14261, oc.u.

Bonopoua nepokcun no 'OCT 10929 ¢ maccoBoi nonett 30 %.
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Bona 6lumch1Jmp0BaHHaﬂ no [OCT 4517.

Kaaunii xnopucthiit no TY 6—09—3678 oc. u.

Kaunbuuit yrJICKHC/IBIH 110 ['OCT 4530, x. u.

Harpuii xjsopuctuiit mo TOCT 4233, -

Marnus oxcup no TOCT 4526. :

CranpapTHble pacTBOPHI HanHH KaJus, KaJblus, \A&FHHH (pact-

BopH A, B, B).

A Takxe amnnapatypa, MaTepHaJbBl H PEaKTHUBH, NPUBEJEHHEHIE B
pasn. 3.

- 103. [loaroroBKa K aHaJdHU3Yy

10.3.1. Ilpueorosaenue ocobo wucTo2o pacréopa COAAHOU KUCAOTbL

ConsiHy10 KHCJOTY, CBOGOAHYIO OT HpHUMeceil METaJJjioB, HOJYYaioT
METOAOM HachlllleHud. {1 3TOro B 3KCHKATOp (WJIH APYro# repMeTHu-
HbI coCyl) 3a/HBAIOT KOHUEHTPUPOBAHHYIO COJSIHYIO KHCJOTY, 3aTeM
Ha MOACTaBKY MOMELIAIOT CTaKaH M3 NOJHITHJAeHAa Hau ¢dTopomiacrta,
HANOJIHCHHLIH OMAHCTUJJIUPOBAHHON BOLOH.,

CooTHoweHNe 00 beMOB BOABl H KHCJIOTHl A0JKHO GBITh 1:6. DKCHKA-
TOP IAOTHO 3aKPBHIBAIOT anmeq)@BaHHon kpoikod. Hepes 3—4 mua
NOJY4YeHHBIH DAacTBOD COJSAHOM KHCJIOTH KOHUEHTPAIHU IIPHMEPHO
Cuci==19 MOab/AM® CANBAIOT U3 MOJHATHJIEHOBOIO CTAKaHAa B MOJIHMITH-
Jenonylo xoaly. M3 3Toro pactBopa roToBAT pacTBOp COJISIHOH KHCJO-
Tl KoHuentpauun Cuci==0,1 moab/nm3, naasg sToro 10 cM3 KHCJIOTHI
NIePeHOCHT B nonnamﬂeHOBym K010y BMecTuMocTbio 1000 cM2, noBoaAT
OMAUCTHIJHPOBAHHON BOJOH 4O METKH H IEepeMeUINBaIOT.

10.3.2. HpueOTos,eeHue pacreopa ocobo 4ucTo20 AMMUAKA

AMMuax BoaHBI rOTOBAT MeTOOM Hachilenus (m. 10.3.1).

10.3.3. Ilpucorogaenue cTandapTHoLX PACTBOPOB HATPUS

[ag npurotoniaenus. pacTBOPOB  HCIOJIL3YIOT =~ XJOPHCTHIE HaTpuit
ABAXK/ALl NEePeKPHCTAJNJIH30BAHHBIA H BbIcyLueHHbm A0 TOCTOsIHHOMN
Macchl IpH TeMIeparype 105—110 °C.

" Pacteen A: HaBecKy XJOPHCTOrO HATPHS maccofi 2,5421 r nomeia-
ioT B Mepuyio koa0y BMectumoctsio 1000 cm3, npunusaior 200—300 cm?
6HANCTHIIHPOBAHHON BOABL M MEPEMEIIHBAIOT 0 PACTBOPEHHS HaBec-
K, Paséaa.nmmr BOJOIT 10 METKHU U MepeMelluBaloT. :

1 cm? pactBopa A cogep:xut 0,001 r naTpus.

Pactop B: aamkporayio uyacth 10 cm® pactBopa A nomelnainr B
MepHyio Koa8y BmectuMocThio 500 cM?, pasfaBasioT A0 METKH Ouau-
CTHJJHUPOBANTNOI BOL0H I nepeMellnBalor.

1 em?® pactBopa b comepxut 0,00002 r natpus.

Pacreop B: anauxsotuyio uacte 25 cMm® pactBopa b OMeILanT B
MepHYIO K06y BMmecTHMOCThI0 500 cM?, pa36aBisioT A0 MeTKH O1aH-
CTHJLJIUDOBAHHON BOJOH H NepeMelInBaloT.

1 cm? pacrBopa B comepxut 0,000001 r nHarpus.

PactBopul A, B, B xpaHaT B 3aKpBHITOA NOJHITHAEHOBOH TOCYJE.
10.3.4. ITpueorosaenue cran0apPTHOIX PACTEOPOB KAAUA



AJ191 TPHTOTOBJICHHSA pPaCTBOPa HCIOJb3YIOT Ka/JIHH xnopnc*rbxﬁ JABaX-
Abl [I€PEKPHUCTAJIM30BAHHBIA H BBICYIUEHHBIH 110 IIOCTOAHHOM MacChl
npu 105—110 °C. T

PactBop A: HaBeCKy XJopucroro xanus maccoit 1,9080 r nomenra-
10T B MepHYI0 KoJI¥y BMecTuMocTbio 1000 cm?, npunusaior 200—300 cm?
OHUAUCTUITHPOBAHHON BOABI H HQpEMeHJHBaIOT JI0 PacTBOPEHHS HAaBeCKH.
Pas6aBasior 6H11HCTHJIJmpOBaHH0u BOJIOH 10 METKH U BHOBb NepeMelIH-

_ BAIOT.

1 cM? pactBOpa A copepxut 0,001 r xaaus. :

Pacrsop b: anukBortHylo uacte 10 cm® pactBopa A nomemiaoT B
MepHYI0 K00y BMectuMocTbio 100 cm®, pas6aBasgiOT OO METKH szm—
CTHJIJINPOBAHHOH BOAOH H MmepeMeuIHBaloT.

1 cm? pactBopa b coxepxut 0,0001 r Kaaus.

PactBop B: anaukBoTHylo uacte pactBopa b 10 cm® nmomemwamoT B
MepHYyI0 K010y BMecTHMOCTbIO 100 cM3, pasbansiioT [0 MeTKH GHUIH-
CTH/VIHPOBAaHHOH BOJAOH U NepeMelInBaIoT.

1 cm® pactBopa B comepxxkut 0,00001 r xanus.

PactBopnl A, B, B xpansT B 3aKpHTOH NMOJHSTHIEHOBOH mocyne.

10.3.5. Ilpueorosaenue cTtandapTHoLL PACTBOPO8 KANLYUS

PactBop A: HaBecKy Kap60HaTa Kaabiua (1,249 r), BHICYLIEHHOrO
npu 100—105 °C no nmocTosiHHOH MacChl, IIOMELAIOT B CTaKaH, HAJHBA-
10T 50 cM3® OGHAHCTUIIHPOBAHHOH BOAB H AOGABJISIOT 1O KAIJISAM COJfA-
HYI0 KHCJIOTY M0 IOJIHOrO pactBopenus. Ilocsne pacTBopeHus moJyuyen-
_HBIA PACTBOP NEPEHOCAT B MePHYIO K00y BMecTuMocThbIO 1000 cM3, pas-
0aB/sI0T OHAHCTHINIHPOBAHHON BOJOH A0 METKH H IepeMellHBAioT.

I cM3 pactBopa A cozepxut 0,0005 r Kanbius.

Pacrop B: anukBoTHylo uacth 20 cM3® pacTBopa A moMelamT B
MepHy10 K00y BMecTuMocTbIo 500 cm3. Pa36aBasioT 10 MeTKH PacTBO-
. pOM COJIAHON KHCNOTH KOHUeHTpauuH Cuci=0,1 monb/amM® u mepeme-
UIHBAICT.

1 cm® pactBopa b cogepxut 0,00002 r Kaabius.

PactBopsl A u B xpaHsiT B 3aKPHITO# MOJHITHIEHOBOM IOCYJE.

10.3.6. IIpucorosrenue cTandapTHolx pACTBOPO8 MASHUS
~ PactBop A: MPEABAPUTEJBHO OKCHI MArHus IPOKAJHBAIOT NPH
600—900 °C no moctosiHHOM Mmacchl. HaBecky okcuaa Maruus Maccoi
1,658 r pactBopsitoT B 40 cM? costHOM KHesoTH 1:1. 3aTem PacTBOp pas-
GaBasioT OHAMETH/ITMPOBAHHON BOAOH A0 MEeTKH B MEpHOH KoJybe BMe-
crHMocTbio 1000 cm3.

1 cm3 pactBopa A comepKHT 0,001 r MATHHA.

Pacrsop B: anukBoTHy10 yacTh 10 cM® pacTBopa A momeniaior B Mep-
Hy!0 K00y BMecTuMOCTbIO 500 cM®. Pa36aBasioT 40 METKH PacTBOPOM
COJITHON KHCJOTHl KOHUeHTpauud Cuci=0,1 mMoab/aM® u nepemennBa-
10T,

1 cm® pactBopa B cogepxur 0,00002 Maruus.
Pactsop B: anukBoTHYIO yacts 10 cM? pactBopa b momenrawor B Mep-
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HYIO Konéy BMecTHMOCTbI0 100 cm3. Pa36aB/soT 10 METKH PacTBOPOM
COJIAHOM KHCJOTH KOHLIeHTpauuu Cuci=0,1 moib/aM3, |

1 cm? pactBopa B comepxur 0,000002 r maruus. -

PactBopnl- A, B, B xpauar B 3akpbITO#l NMOJHITUIEHOBOMH IOCYE.

10.3.7. AToMHO-20cOpOUHOHHBIN = CIEKTPOGOTOMETP IOATOTABJIHBA-
10T K paboTe B COOTBETCTBHH C HHETPYKILHEH.

10.3.8. Ouucrxa eopesrxu

~ Tlepen pa6oToii Lie/b TOPeJKH THIATEAbHO OYHIIAKT CMEChIO alleTo-

- na ¢ 3THAOBHIM cnuproM (1:1). Ha onuy ouncTky ropenku ux tpebyercs
50 cm?3 cmecH. | |

104. [TpoBeneHnune anaausa

10.4.1. IIodeorosxa npob Kk anausy

B 32BUCHMOCTH OT MacCOBOH AOJIH ONpeJensieMblX 3/1€eMeHTOB 6epyT
HaBeCKH aHaJU3HPyeMblX ApOO B COOTBETCTBHUU ¢ TabJ. 15.

104.1.1. [Iodeortoska npob6 merassuveckKkoeo g0.b-
Gppanma

HaBec:Ky HOMemaIOT B KBapIEBLIH THreJb HJH cTakaH (dropomaac-
TOBBIH, NOJHITUICHOBHIH), OCTOPOXKHO 1006aBasA0T 40 cM® nepoKcHAa BO-
aopona, Ilocne okonuannsa OypHOH peakIUU cTaxaH ¢ NpoOKOH MOAO-
' TpPeBaloT NnpH caaboM HarpeBe AO MOJHOTO pacTBopeHus. 3atem no06aB-
asotr 10 oM® pactBopa cossiHO# KHCJIOTH KoHueHTpauun Ccui=
=0,1 Mosb/AM® U pacTBOpP OKOHUYATEJBHO MEPEHOCAT B MEPHbIE KOJOBI
(¢ToponnacToBrie, MOMMITHIEHOBEE) BMecTHuMOcThio 100 cm3, pasbar-
JSI0T A0 MeTKH OHAUCTHJIAJUPOBAHHON BOJLOH W NepeMellnBaloT, -

Ilpu onpeaeneHun Kanus BBOAST A00aBKY COOTBETCTBYIOIIETO CTaH-
- AapTHOTO PacTBOpa B COOTBETCTBHH C tabJ. 15. :
[lapannenbHo Bepyt KOHTPOJIbHLIE ~ONBITHL B COOTBETCTBHH  C

Taba. 15. \
'104.12. [1IodeoT108KA npob napaBOﬂb¢pamaTa a M-

MOHUS :

HaBecky nomelraioT B KBapleBbll THreJb WIH cTakad (¢Topomiac-
TOBLIH, NMOJHATHAEHOBLIH), 1006aBas0T 20 cM® GUAUCTH/JIUPOBAHHOH BO-
ab n 20 cm® mepokcuna Bogopona. PacTBopsioT HaBeckd npH caaboMm
HarpeBaHuu. Ilocsne pactBopenus npo6sl B pacTBop nobasiasioT 20 cm?
nmepokcuia Boaopona u 10 cm® consgHOR KHUCAOTH KOHIEeHTpauud Crci==
=0,1 mosab/am?. [lonyueHHLifi pacTBOp NMepeHOCAT B MEPHBIE MOJUITH-
JTeHOBhIe Koa6b BMecTHMOCThIO 100 cm®, pasGaBasiidT GHIHMCTHIIHPO-
BaHHHOHW BONOW N0 METKH H nepeMeuiuBamT. Jlasee TMOCTYmaioT, Kak
ykasano B 1. 10.4.1.1.

104.13. Iodecoroska npo6 oxkcuda soavbppama u
BoAbppaAMOBOL KUCAOT bl

HaBeckn nomelaioT BO (pTOpOH.TLaCTOBbIe (IIOJTM3THIIEHOBIE) CTaKa-

1, noGapasior 20 om® GuaucTHAIHpOBaHHOR BOAB, 20 cM3® pacTBOpa
a\/IMHaKa (n. 10.3.2) u moaorpeBaloT npu ca1aboM HarpeBe A0 IOJHOTO
pacTBopeHus. 3aTeM pacTBOpP OCTOPOIKHO BbIHapHBaIOT Ha BOASIHOM 6a-
He [0 BJEaJKHBIX COJIEH.

40



. ) ‘edogudu e9hOL BREIUAH BdloeauIraeHeIdA kel Adoarded «Awongrrod
-1HO¥» O[] -OifAH HoHged ‘AlHoware AwonHaraYaduo oun yaumediHoWHOM 0 (7)) waHArodinos ymidsaidn *(8y ©p ‘Ip) onur
-gel € MHeee¥A xuH €d Hd] ‘edogrovd xmHIdeYHERL) 9dMidh LoiAgdroudd edogudu mygodudreds Bryy dHHehIWHA[]

: WO/ ‘“godu € olJoHHArgegoY ‘sures edodrded BIOY EREODIRIN 4
"IDH ¢WY/4arron [0 g0 Q[ # 2O ¢WO QF 9Hod eH Mdogioed oMHLABYHEL)) 4

41

or | ¢ [jofTjsiojeoforgsie O S IR v 0 18] €0 | &00I—e00G9
4 g I |pfr|siofzio |01 € o't | gof o 0 e 80 | e-0I9—-0I1]¢
I g ¢ 01|90 0 |80 m.o €0] 50 mc.o wo“o G|V 01 =00 1011 | ¥
I 7 6 ot I e E ANV EX N 0 0 =C0 N+10° 0} =G0 Ol G|V 0°T y—0I'1—¢-01-8| 2
. - -1 ¢ ¢ - ¢ ¢
I i © — || — |#¥ 0}=C 0 0 0 [0 0[=10°0 =90 0 ¢l 96101 ¢-0I8—<-0[G 3
e T A AR E M A R #z0 0fx ¢ |9 S 1 g—01*G—¢-0I1} i
O exig= =
228 2elSe g
o ==l Ko =] =
28 Salz2 \ g
ve | e IB8s | 02|00} %0 o | 0| o 0 alz 8 =
‘no1g0 |SF B SR Ey
m - o o Hno I %
5w Zl 2| ‘mgodu ‘HoIOY XI9HOIIEBK
=93 51 21 esosseq xiIwosreraduo
8o 2 3l 2 readerlup]
" edogloed uup,.mm & m
B uﬂwwoaw = Mm HETALe) yuue)] yudieHy HEHIBW gl ¢
o.oKourEegoY | B & =l Z
08LOIRMLON ~ ¢/ Din ‘gododaried xirhododui¥edd YLOY 9KHODIEN

gl enurge]

\



q S a 01 q s g g 01
q ¢e d q q ¢ q Gc S0
q 4 d y q 4 d 03 70
q 1 g T d 0% d 0l 30
g 50 g I d 01 q g 1'0
~ — — — — .o -4 ¥ 800
— — — — g g d 5§ S0'0 -
— - — — = - . g I 30'0
— - — - q ! .~ = 100
edoatoed . <W) edoaloed NS ‘edogired | L eWD edogroed eWD ,
OJOHLdBYHELD ‘edogarded oJosidelyeid ‘edogroed oJorLdel yerd ‘edoaroed odoHideXrerd |' ‘edoaroed ... $WO/IMN
engodundey Wo4.30 exdodaxdew waeLy0) evdodindey . WI990 esgoduydew w3990 gododloed x4
-hogoduAred.s
; nuo¥ Qigaodoey
HHTqre)] HHLRY] yudiey HUHILW

aI Nﬂ&ﬁ‘.cw,ﬁ

1

godosioed xuhogoduAreda dHHAIrgoL01Hd]]

42



OAaTeM IOCTyNnaloT, KakK yKa3aHo B II. 1U.4.1.1.

10.4.2. IIpueotosaenue cTaHOApPTHOIX PaACTBOPOS a4 apa@yupoeicu
nprbopos no onpedessemobim INeMEHTAM

Hnsi u3aMepeHUsT MacCOBHIX A0JeH aHaJmspreMbe pacrtsopos np06
rOTOBAT TPH CTaHAAPTHBIX PacTBOpPa. B MepHBIe MOJMHATHIEHOBBIE KOJI-
Obl BMecTHMOCTbIO 100 cM® B cooTBeTcTBHH ¢ Tabu. 16 BBOAAT ompeje-
JleHHble 00beMbl cTaHAapTHBHIX pacTBopoB (B, B) ompenensiemuix ae-
MEHTOB M JOBOASIT 00b€M PACTBOPOB B KOJO6AX A0 METKH PacTBOPOM CO-
JIAHOH KHCJIOTBI KOHIEeHTpalUuu Cuci=0,1 mosb/am%. B HekoTOpBIX Cay-
yasix (TabJj. 15) cTranaapTHLIE PAaCTBOPHI FOTOBST ¢ foGaBaeHHeM 40 M3
- mepoxcuaa Bogopona u 10 cM® pactBopa coJsHOM KHCJIOTBI KOHueHTpa-
uHH Crci=0,1 mMosb/am3.

10.4.3. Hsmepenue AHAAUTUYCCKUX CUSHAALO8

Hsmepsaror 3Hauenne abcopOUuu onpeeaseMblX 3JeMEHTOB B yCJIo-
BUSiX, NIPUBeJeHHbIX B TaGu. 17. [Ipu 3TOM cHauaja NpoOBOAST rpaiyH-
POBKY npubopa 1o ONpPEeJeNAeMOMY 3JIEMEHTY, PACIbLIAS B MIaMs mo-
C1eJ0BaTeJbHO PAacTBOP COJNSHOH KHCJIOTH KOHUeHTpauu# Cuci==
=0,1 Moab/nM> (B KauecTBe «XOJOCTOTO» paCTBopa) H TPH CTaHAapT-
HBX, BBOJASI X B IJIaMs B IOPsJKe Bo3pacTaioulel KOHUeHTpauuu. 3a-
TEeM PACHBUIAIOT B IJIaMsl aHAJHU3HPyeMble PACTBOPHI H H3MEPSAIOT Mac-
COBY10 100 (a6copOLKIO) ONMpefessieMOro eMeHTa Ha OCHOBAHHH rpa-
AYHPOBOYHOTO rpadHKa, MOCTPOEHHOrO caMHM npnﬁopowr O mporpam-
Me, 3aJI0KCHHON B €ro NaMsTH.

B cayyae Hcrosb30BaHuUs cTaHAaPTHHIX PACTBOPOB, IPHIOTOBJCHHBIX

Ha doxHe NePOKCHAA BOAOPOAA, CJIEAYEeT HCIO/b30BaTh COOTBETCTBYIO-

IIIMA «KOHTPOJILHBIH» PacTBOP.

105. O6paboTka Pe3sy/bTaTOB

10.5.1. Betuucaenue maccosoii doaru narpus, maenus, karvyus (X)

Maccosyio goJ10 HaTpusi, Maruus, Kaablus (X) B mpoueHTax BBIYHC-
JSAI0T 110 popMmyie

c-V-100 '
X= = ()
rae C — MaccoBasi 0Jsi ONPENeJseMOro 3JdeMeHTa ¢ MONPAaBKOH Ha
«KOHTPOJIbHBIH» OMBIT, MKI'/CM3; :
V — 006beM aHaIU3UPYEeMOTO pacmopa CM3
m — Macca HaBeCKH, T.

10.5.2. Buoiwucsrenue maccosoll Qoru Kaius

Kaau#i onpenessiioT ¢ HCHONb30BaHHEM MeToAa A0GaBOK IPH YCJO-
BHH, YTO MacCH HaBeCcOK nmpo0b BO Bcex ciayuasix ogiHHakoBbl. Ha ocHo-
BaHHH MOJYYeHHBIX JAHHBIX BBIUHCJASIOT HCTHHHYI) MAacCOBYIO JOJIO
KaJuaus, MKr/cm?, B npo6e no ¢opmy.ie

Co6-C ,
C= C,-c1 o | (2)
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TN = AVU U R e A marAaRan Avdin dddilad b AV0abie, Mrl/CMT,
’ C, — u3MepeHHas MaccoBasi JOJs KaJus B pacTBope npo6hl
6e3 106aBKH, MKT/cM3; - S
C, — u3MepeHHast MaccoBasi NOJsS KaJaHs B pactBope nmpolHl ¢

. NoOaBKOH, MK /icM3. :
: Maccosyio nommo kamus B mpoGe (X) B NPOUEHTAaX BLIYHCJSIOT MO

topmyae (1). . ' . |

3HaYeHHs] OTHOCHTE/bHBIX CTAHAADTHHX OTKJOHEHHH ISl 1HANA30-
HOB MaCCOBBIX Jl0JIel ONpefie/isieMblX 3/1eMEHTOB NPHBeNeHH B Tab. 18,

Ta6n&ua18

Jlwanaso: OTHOCHTE/NEROR craugapmoe OTKOLEHUE S
Onpej, NsieMbi X
“ac§n°§§‘e,’f,f§,;"e“‘ Maruuii (Mg) \ Hartpufi (Na) Kanuit (K) Kanbuuit (Ca)
1-.10-5—5.10-5 - 0,35 — — —
5-10—5—8.10-5 0,20 0,30 0,27 —
8-10=5—5.10~1 0,15 0,25 0,15 —
1-10-4—5.10—1 0,10 0,20 0,20 0,15
510-5—1.10-3 0,05 0,10 0,10 0,10
1.10-%—5.10-3 0,02 0,05 0,07 0,05
o-10-3—1.10-2 — 0,03 0,04 0,04
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TIPHJIOKEHHE 1
Ob6asareasvroe

NPUTOTOBJIEHUE CTAHOAPTHbDIX OBPABH,OB

N5 anannsa Bo/ib)paMa M ero COeJMHEHHE MOTYT GbiTh HCIIO/Ib3I0BAHK TOCYAAPCT-
BeHHble cTaHaaptTHble oOpasuu (I'CO), cocrosmiiie U3 roNIoBHOH cMecH H pasGaBuTess,
H3TOTOBJIGHHBlE H aTTeCTOBaHHble BCECOI03HBIM Hay4YHO-HCCJEAOBATEIbCKHM IIEHTPOM
Focypapcteennoft cayxOul cTanaapTbix obpasmos (BHHIITCCO) I'CO Ne21—70
(ana a”anusa Bosbdpama ua Bi, Cd, Sn, Pb, Al, Co, Mn, As, Cu, Ni, Ti, Cr, V, Fe.
Zn, Mg, Si, Sb), I'CO Ne 2970 (;Um aHaJ/u3a Boan)paMa Ha HI, Nb Ta, Zr) rco
Ne 24—70 (nm aHaJsu3a BoJbgpama Ha Al, Fe, Ca, Si, Mg, As, Na Mo) o oTpac-
Jaépule crangapriele o6pasusl (OCO) nnn CTaHILapTHbIe o6pasunl npexnpusatuit (COTII),
NPHTOTOBJIEHHbIE N0 HHKENPHBELCHHOH CxeMe pacuera.

B raba. 19 npuBejeH KOHYECTBEHHbIH COCTaB 3/1€MEHTOB-META/JIOB B T'OJIOBHOM
CMeCH CTaH}lapTHbIX obpasuoB.

TaGauma 19

~ Maccosas gonﬁ EMQUTOB
HoMmep _ B TOJIOBHOI CMECH 1o
" craupgapTHOro obpasua OnpenensicMbiC 3/1€MEHTh . OTHOIIEHUIO K CYMMC
31eMeHTOB-METaMI0B, %
1 | Pb, Sn, Sb, Cd, Bi, Nhl_ a 00
Al, As V, Co, Cu, Cr, Mg, Fe, Zn , 0,40
Ni, Tl Si '
2 Hif, Nb, Ta, Zr ' - 320
3 Al, Mg, Ca, Fe, Si, Ni, Na 2,00
i As _ | 2,41
: Mo - , 10,00
4 Al, Mg, Ca, Fe, Ni, Zn, Cu : 0,80
Si, As : 1,69
Mo o 4,00

. . N

[on0BHYO cMeCh CTaHZAPTHBIX 00pa3loOB FOTOBAT HepeMeliHBAHHEM OKCHJOB CO
CIHPTOM B TeucHHe 2 4 M nocje BbicywiHBands npu 70—80 °C B Teuenne | 4 MOBTOPHO
nepeMEIlUBaOT B TeueHHe | 4 M OKOHUaTeNbHO moacywuBawpT npd (105+5) °C B cy-
 UIWJIbHOM WKady HIH noJ HHPpAKpaCHOH JaMIOH.

Ha npurorossense 15 r CO tpebyetcs 50—60 cm3 cmupra.

Pacyernole nainble (KOJIHYECTBO OKCHAOB)' cocTaBa I‘OJIOBHOI/I CMEeCH I anFOTOB-
- JIeHHS coO npe:LLTaBJIeHbI B Tabu. 20— 24
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Tabaunua 20

 Pacuernmiit cocras ro.nonﬂop“l cMecH craﬂnapn{oro o6pasua CO MNe 1 pas onpenenenus
COmepMAHHS BHUCMYTA, KAaJAMHsS, 0JI0BA, MApraHua, cypbMbl, CBHHIA, AJIOMHHHS,
' Ko6ajbTa, MbILIbSIKA, MEAH, HUKEJSA, THTaAHA, XPOMa, BaHAAus, )xe.nesa, INHHKA, MATHHA,

KpeMHHUs
, . KoauuecTno
: Kosdpdunu- | 3alaHHO® KOMMUECT- | oxeunos Ha 100 T
HanMeHOBaHH XHMHuec- eHT nepec- BO NPUMECEH B I'O- | 1on03HOM cM2CH
2 e - Kasi dop- yeTa OKCHAa | JIOBHOH CMECH B pac- B pacyere Ha
peaxuna Myna Ha MeTana yere Ha MeranJHuec- | yerqdgnuuccknit
Kuii_obOpasell, T obpaser, T
BucMyra okcug BiyO3 0,8970 0,2 0,2230
Kanmus okcup CdO 0,8754 0,2 0,2285
Mapranua okcha | MnO, 06319 0,2 0,3165
Oui0Ba OKCHA SnO 0,8812 0,2 0,2270
CBHHILA OKCHJ PbO 0,9283 0,2 0,2155
CypbMbl okcug, | ShyOs 0,7527 0,2 0,2657
Antomuuus okeug | Al,O; 0,5293 0,4 0,7557
‘Banagus oxcupg V:0s5 - 10,5602 0,4 0,7140
JKenesa OKCcHI Fe, 04 0,6994 0,4 0,5719
Ko6aabra okcup Co090; 0,7106 0,4 0,5629
Kpemuus oxcung SiO, 0,4674 0,4 0,8558
Maraus okcHjJ MgO 0,6030 0,4 0,6634
Meau oxcuix CuO 10,7989 - 0,4 0,5007
Muilibsika OKCHA AsyO3 0,7574 0,4 0,528
Huxkeass oxcupy NiyO; 0,7098 . 0,4 0,5635
Turana oxkcHp TiO, (,5995 0,4 0,6642
XpoMa OKCHI Cry0; 0,6842 0,4 0,5846
IImHka OKCHA ZnO 0,8034 0,4 0,4979
Boabppama oxk- WO, 0,7930 94,0 118,5372
CH I ~ -
10010 127,4791
Ta6auna 21

PacueTHblit COCTAB TOJIOBHOH cMecH cTanaaptHoro obpasua CO Ne 2 nas onpene.nenun

copepxanus radnus, HHoGus, TanTana, LMPKOHUA

Koadduuu-

3anaHHOe KOJHUeCT-

KonnuecTRO

XuMmHuuec- BO MpHMecell B ro- OKCHROB ha 109 ©
Hanmenosanue Kast $op- q?;g g?é:ia JIOBHOH CMeCH B pac- rc;ngx;gggrgm::u
peaxtina Myaa Ha MeTanl yeTe Ha METAJAMICC- | yeraqinyecKuit
’ Kuit o6pasen, r o6pasen, T
Tapus OKCHX HfO, 0,8480 3,2 3,7736
Huo6ust oxkcup Nb,Os 0,6990 3,2 4,5780
Tantana okcun Tas05 0,8190 32 3,9072
Linpxonnst oKcHR ZrO, - 0,7403 3,2 4, 3226
_ Boabdpama ok- WO; 0,7930 84,0 105,9269
cun .
100,0 126,5436
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. Ta6numa 22

PacueTHblii COCTaB TFOJOBHOH CMecH cTaHaaprHoro obpasma CO Ne 3 mjis
onpeseeHust COfePKANNs aNIOMUHUS, Kelesa, KaJablus, KPEMHUS], MATHHS, Monnfip.ena,
MBIIbAKA, HATPHS, HUKEAS

: /Kommecmo N
, ' Koadbduuu- 3anaHHOe KOMHYECT- | queyioB Ha 100 T
u Xumuyec- eHT mnepec- BO NpHMeceit B ro- FOJIOBHON CMecH
aiMenosatte Kast hop- qeTa OKcuaa | JTOBHOM cmecH B pac- B paczere Ha
peakriina MyJ/a Ha MeTaJsJ qyere Ha METaNIMICC- | yorannuuecKUR
~ . Kuii obpasel, r obpaser, T -
ANIOMHHUST OKCHJ Al,0; 0,5293 2,0 3,7786
Kenesa oxcup Fe,0; 0,6994 2,0 2,8596
Kaabuus OKCHJI caO 0,7147 2;0 27984
KpeMHHus1 OKCHJ - Si0O, 0,4674 2,0 - 4,279%0
Marugss OKCHJ, MgO 0,6030 2,0 3,3167
MoaubaeHa OK- MoO; 0,6665 10,0 15,0038
CHH . . . A d
MbilbAKOBas - H3AsO, | 05278 2,41 45661
KHCJI0Ta
Hartpus xnopun NaCl 0,3934 2,0 5,0839
Hukeass okcun NiO 0,7858 3,0 2,5452
Boabppama ox- WO, 10,7930 73,59 92,7995
1¢)70) : .
100,0 ~ 137,0308 ~

Ta6aumpa 23
PacueTHbIA COCTAB TOJNOBHOMH CMeCH CO M 4 pas onpenenenuss COAEPKAHUA ATIOMUHHSA,
}Kejesa, Kaabluus, KpeMHus, MOJIM6GeHa, MBIIIbSIKA, HHKEJISl, MEIH, MarHusl U LHHKA

. a . KonuuyecTso
. Koadduuu- JaflaHHOe KOAMHECT- | gkeynoB mpHMeceit
HanMeHOBaHHe - XumHyec- eHT mepec- DO mpuMeceH B ro- | g |00 r roJIOBHOK
. kast dop- yeTa OKcHaa | JIOBHOH CMECH B pac- | cyecu B pacuere
peaxripa -MyJa Ha merasna | 9ETC Ha MRTANIHUES: |ya meranauyecKui
. _Knﬁ\ obpaseln, I obpaser, T
"~ JKenesa OkCHJ, Fe,O3 0,6994 0,8 1,1438
AJIIOMHHHA OKCHJ Al,04 0,5293 0,8 15114
Kaabuust oKcHI CaO0 0,7147 0,8 1,1194
KpeMHHsT OKCHJL Si0, 0,4674 1,6 3,4232
Maruus OKCHJ MgO 0,6030 0,8 1,3267
Meau okcHI - CuO 0,7989 _ 0,8 1,0014
‘Mosan6aeHa OK- MoO, 10,6665 40 6,0015
cHIL -
Muiuibsika okeug | AsgOs- 0,7574 - 1,6 2,112
Hukenss oxcupy NisO3 0,7098 0,8 1,1271
IIvHKA OKCHI ZnO 10,8034 0,8 0,9958
Boabbpama ok- WO, -0,7930 87,2 109,9622
CHE - A
100,0 129,7249
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e AaaRR S LAV e LGl AP Y VAKALITDIL LULVAILLIVALIR A JviviieIl A VD,
. B atom cayuae Heo0X0AMMO MCIIO/IB30BATh COOTBETCTBYIOMIUI Nlepecyer.
B Tabs. 24 npuBefieHO KOJHYECTBO META/JIOB B | I' FOJOBHOH CMeCH CTaHAAapTHHIX
00pasuoB.

Ta6anma 24
. +Pacxof, peaxwada
- Ha IPHTOTOBJIEHHE KoJinuecTtBO
Howmep 100 r TosIOBHO# MeTaJlJIoB KosinuecTso
CTaHLapTHOro CMecH B pacuere B TOJIOBHOH Merasos B 1
obpasua Ha MeTaJlJIHYecKuii CMecCH, T | TOOBHOH CMECH, T
oGpaszel, T '
1 127,4791 . 100, - 0,7844
2 126,5436 100 ’ -0,7902
3 137,0308 ' 100 0,7298
4 129,7249 100 0,7709

B rabu. 256—28 npusegensl pacuersl koMmiaekToB CO ¢ pas3jHYHBIM COAEPIKaHHAEM
npumeceil. [lpn He0OXOZMMOCTH MOXKHO H3MEHHUTb KpaTHocTb pasdbaBinenus CO,

ITpumep pacuera CO Ne 1—1 :

M3 taba. 24 caenyer, uto 1 r ronoBHoit cMecd CO Ne 1 comepxkur 0,7844 r meran-
a0B. CO Ne 1—1 moayuaioT pasGaBienveM OKCHAOB Bosbdpama roJosHoit cMmecu CO
-Ne 1 B mrectHaamarh pas.

Bepem HaBecky roJsoBHO# cMecH Macceil 1 r, B KoTopo# coxepxurcs 0,7844 r me-
TaMIOB, ~

Hans toro, uto6rl pa36aBuTh (),7844 r MeTa/JIOB B LIECTHAALATb pas BOAbpamoM,
HeoOxoa1Mo B3SITh BOsbpama 0,7844X15=11,7660 r.

Taxk kak pas0aBuTe/eM. sIBJASETCSI OKCHA BoJbpama, TO ero HeoOXOAUMO B3SiTh
11,7660 :0,7930=14,8373 r u 1. 1.

JIas yTouHeHNs KOJHYECTBEHHONO cojepiKaHusi ajeMeHToB B Kommiektax CO He-
00X0UMO BBOJHTb MONPABKHU:

NOoNpaBKa, YUUTHIBAIOLIAS COJLEpIKaHHe OCHOBHOIO BElleCTBA B pEakTHBe (OKCHAE).

Hanpuwmep, 13 ta6a. 20 BUAHO, YTO MAJS IPUTOTOBJIEHHS TOJOBHOH CMECH ¢ Mac-
coBoii poJeii kpemuusi 0,4 % Heob6xonumo B3aTh 0,8558 r 100 Y% oxkcuma xkpemuusa. Ho
B IIA4CIOpPTE K LAHHOMY peakTHBY YKa3aHO, yTo B HeM cojepxurca 99,8 %, orcuma kpem-
HUSA, CJIel0BATEILHO, TOJIOBHASL cMech OyaeT colepxkarh He 0,4 % kpemuusa, a 0,3992 % ;

HeoOXOMMMO TaKiKe YUHTHIBATh, YTO HEKOTOPBIe 3JIEMEHTHl BXOAAT B PEAKTHB He B
BHIE OJZHOIO OKCHJa, a B BHJAE CYMMBbl OKCcHJ0B. [lyis monpaBKH HeoOXOAHUMO TOUHO
3HaTb COJleprKaHHe OCHOBHOTO 3jeMeHTa B peakTuBe. K TakuM peakTHBAM OTHOCHTCS
OKCH/Bl XKeJse3a, MapraHila, HHKeJs, CypbMbI, KOGaJIbTa;

npu npurotoBieHud koMmiiekta CO H3 roJioBHOH cMecH pasbar;ieHHEM OKCHIOM
BosbpaMa Hec6XOQHMO BBECTH IONPABKy B KOHIEHTPAUHIO KayKIOro 3JeMeHTa 3a
cueT NpuMeceil;~BBOAUMBIX ¢ pasbaBuTeseM.

Hanpumep, nuas npurotonaenus CO Nel—1 6epyr 1,000 r rososHoli cMecH, uTO
coorBercTByeT- 0,7844 r meramsna u 14,8373 r oxcupa Boabdpama (taba. 25).

B mnacmoprte (ceprudruixare) kK okcuay BoJdbpaMa yKazaHO, YTO KOHIIEHTPalHUs
Al B pas6asurene 0,0006 %. Orcroona Haiimem kosauuecTBo Al conepxkamerocsi B
14,8373 r WO3 u3 cJaexnymwoleil IponopIuy:

100 r WO; comep:xut 0,0006 r Al

14,8373 r WO; conepxur X

14 ,8372.0,0003
X= 100

HaxopuMm kosuyecTBO aJIOMHHHS, BBOJHMOrO B CTaHAApPTHHIN obpasell ¢ TOJOBHOH

CMEChio,
B 100 % conepxurcs 0,7844 r merasios.

—0,00009 r Al.
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U3 uux Ha gomo Al npuxomurcs 0,4 %, uro cocrasaser X r.
v 0,7844.0,4 |
o 100 - .
Caenosatensto, 8 CO Ne 1—1, NpUroTOBNEHHOM M3 T'OJIOBHOA CMECH, aTOMHUHHA
BBEJEHO: : : '
0,00314-0,00009 r=0,00323 r,
4qT10 coctasaseT He 0,025 %, a cnenyloliee sHayeHHE:

0,00314 r Al cocrasasier 0,025 % ;
0,00323 r Al cocrasaser X %

0,00323-0,025 .
X=—"Tg00014  =0,0257 % u 1.1

=0,00314 r.

Ta6nuua 25
Pacuer kOMMIeKTa CcTaHaapTHhix o6pasuos (CO), NPHrOTOBJCHHBIX Pa3baBieHHEM
rosiosHoi cMecn CO Ne 1 ‘

Maccosast foJs
KaxKLoro sl.nemem*a M % KpéTHOCTb

Howen | ammescinn | Macea nasecxn, T passanein
aprto- obpasen, % _
o 0P Al As, v, | § s 3|5 ‘

, Cd, Bi, Ma,|Co, C, Cr,| 3 4 CO Co 8 x| Ea (ofe) CcO

Pb, Sn, S>|Mg, Fe, Zn,| ¢ -1 | 1-4 | ga=% | 25 | 1-1 | 14
Ni, Ti, Si 85 ’ggég SE

1—1 0,0125 | 0025 |1,0000] — — | 14,8373 16 - —
1—2 0,0062 0,0125 — |7,5000] — 7,4953 — 2 —
1-3 0,0031 0,0062 — 13,7500 — | 11,2429 — 4 —
1—4 0,0016 | 0,0031 — |1,8800f — | 13,1517 — | 8 —
1—5 0,0008 | 0,0016 — — 17,5000] 7,4991 — — 2
1—6 0,0004 | 10,0008 — — 13,7500] 11,2486 | — — 4
1—-7 0,0002 | 0,0004 — — {1,8800] 13,1583 — — 8
1—8 0,0001 0,0002 - — 10,9400 14,0982 — — 16

Mpumeuanume 1 r craugaprioro obpasua (CO) 1—1 copepXut 0,7925 r
metasioB; 1 r craHgaprHoro obpasua (CO) 1—4 comepxur 0,7929 r MeTa/lioB.
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~Tabsn. 29 cayXHT A7 TepeBofZa H3MEPEHHHIX 3HAUEHHH 5 Ba 3HaAYEHU

1
lgT:_: . »
Taﬁﬂﬂ]la COLCPKHT p.eay.anaTbI pacuetra no QJOPMYJI

AS

[ ‘ ——
lg ~—1(-‘:;—— =Ig(10 ¥. —1),

KOTOPYIO BHBOJAT CELYIONHM 06Pa3oM.
O0o3naunmM cyMMapHyX WHTEHCHBHOCTb JIHHHM ¢ (oHoM vepes [, 4 , HHTEHCHB-

HocTb (oHa MOJ, MAKCHMYMOM JIHHHH B OTCYTCTBHH JIHHHH ueped [g. Tar Kag
Iﬂ+¢,=--lﬂ+l¢ , TO OTHOLIEHHe HHTEHCHBHOCTH JHHHH [ ; K WMHTCHCHBHOCTH (oHa
Iy onpenensieTcss BhHIpaxeHHEM

[ Iase
I

- 1. | 3

Iy, -~ b )

Ecan ycnosus GoTorpa)upoBaHHA CNEKTpa BHIGPAHBI Tak, Y4TO NMOYEPHEHHN JH--

HEH ¢ ponom /4 u QoHa B oTcyTCTBHM JHRHE {p JeKaT B 00/1aCTH HOPMAIBHHX
NOuepHEeHHit, To '

S S AS '

g — o = ) | (4)

¢ Y _ :

rae AS — pasHoCTh nmoucpHeHHH AuHRE U GoHa, BhuucaneMan no dopMmyne AS=

=8 a4 —S¢ 3
v — $aKTop KOHTPACTHOCTH (POTOMIACTHHKH,
Orciona, noasaysch popmydiofi (3), noayuaem:

. ] I AS_ ' :
g T =l (—}%‘i’i _1) —1g (107 —I). (5}

Ecan B cnextpe pas6asurens cTaHAAPTHBIX 06pasuoB o0HADYKHBaETCA AHAMMTH-
UeCKaa JHHHA JLAaHHOH NIpHMeCH, TO A/ KODPeKTHPOBKH Ha 3arps3HeHHA MOXHO NMpH-
MEHNTb CJaedyouluit crnocob pacuera, :

J'l‘ .
3Hauenue lg'zb— AJst CTAHAAPTHHX 00pasioB BHUHCAAWT 1O (opmyae

I ' z_&_§__1 ASq _
g -——]; =lg{10Y —107 ), ~ (by
e i |
AS =S, tprp—S0; »
” A82=Sp_|_€b—"8(p’
Snypte — flouepHeHHe ‘aHAJHTHYECKOR JIHHHH NPHMECH B CNEKTpe CTaHAAPTHO--
ro obpasua; -
S¢ — nouepHeme Qona; ‘ _ | _
Sp+¢ — NodepHenue AHAJNTHUECKOH JIMHMH B cliekTpe pazbaBHTensd npobol.
] _

Jas anann3upyeMbix npol sHaueHHs 1g7;-:' BBHIYHCASIOT N0 GpopmyJaie (4) 1 mo rpa-

AYHPOBOYHOMY Ipad UKy olpefensioT KoRueHTpauuu, KoppeKTHPOBKY CTaHAAPTHHX o6+
pasuos Ha 3arpssHeHHe pa30aBuTE]sd MOKHO AeNaTh, npu6apyAs KOHUEHTPAWHH Pas-

) 6k



vansoLwas, SpRbtAchibic B lacllopTe CTAHAAPTHRIX 00pasuoB HJIH HaHAEHHBIE MCTOAOM
NOCAENOBATENbHBIX NPUOAHKEHHE, -

. ,
B 3toMm cayuae sHauenme lg—lg AJs CTAHAPTHHX 06pasi0B BHMHCAAIOT No ¢op-

Myqae (5). Ecad coxcpxkanve mMpHMecH B aHaMH3HPyeMoOR npofe 3HAYHTEJALHO BHIXO-
AMT 3a NpEAesbl CTaHAAPTHBIX ©00paslu0B, TO aHaNH3HPyeMyl npoby pa3GaBasioT

GHCThIM pasbaBuTeJeM — OKCHAOM BOJb(PaMa — IO YCMOTPEHHI0 aHAMHTHKA, I[Tpo-
BOMAT aHaiu3 pasbas/ieHHOA APOOGH W pasbaBuTend. 3aTeM 1eJ1aioT pacyer no dopmy- .
ae (9) nan (6). ' » ' -

HaliaeHHy10 KOHUCHTPAUHIO TIPUMECH YMHOXKAIOT Ha KPaTHOCTb pa3GaBJienus,
Tabauna oxpaTbiBaeT HaHOO/Jee BaKHbE s NPaKTHKH aHaJHTHIeCKOH pPaboTut

BHAYECHHSA "Tv"’-OT 0,05 10 1,9.

Tabauia OXBATLIBAET 3HATCHHS _Y_ or 0,05 mo 0,99 W 3HAYEHHA OT 1,y no 1,9,

L]

PaceMoTpuM wacThL Tabudibl, OXBaThIBAIOLIEH 3HAUSHHS =0,0!5<T<0,99. B 6o-

KOBHKE Tabuuinl npisedens! 3Hauenus ——0,05, 0,06, 0,07 ... . (,99.
_ AS o
CripaBa OT 3HayeHui 7y B 34roTOBKax KOJOHOK Tabauubl HaneyataHsl uudps 0,
‘ : ) | AS
1,2,3,4,5,6,7, 8 9, o6osHavalowye TpeTHit MOC/1e 3aMATON 3HAK 3HAYCHHUS T Hmes
. AS | .
ONpeAe/iCHHOe 3HAuCHHe ——— , HanpuMep——-=0,537, HaxozAT cTpoky 0,53, cooTBETCT-

Y Y
BYIOILYIG MepBHIM ABYyM 3HAKaM INOC/e 3anfTo#, H B rpade TaﬁﬂﬁublAél!D,}l nudpponr 7 .

. M .
YHTAIOT COOTBETCTBYIOLEe 3HAUCHUE lg—[*(; ={),388. Ananoruuto Jmﬂ'—?- =0143 =
ctpoke 0,14 B rpade Tabauusl nox nudpoft 3 uyHTAKT COOTBETCTBYMOIIEE 3HAYCHHe

1g7§ =1501. | - ' = )

AS :
YacTh Tabauusl, 0XBATHIBAIOWIEH 3HAYEHUA “_}*-or 1,0 oo 1,9, nocTpoena aHaaoruy-

iIbiM 00pasoM, ¢ Toit JMLIL PasHHLEH, yTo B TepBofi cJeBa rpade TabrHIH 3HAYeHHE

_THSO()pa}_KEHO C OAHHM 3HAKOM IIOcJle 3anaTodl, a uudpsr 0, 1, 2, 3, ..., 9 B 3aronoB-
) ‘ AS

- Kax Tabjunel G3HAaYaloT BTOPON IOC/Je 3aMATON 3HAK 3HAYCHHA ——. Tak, umes 3uauye-

Y
CAS N
RAA v =1,36, B ctpoke 1;3 B rpade tabauub nog undpolt 6 waraem lg—[i-zlﬁéll.

Han 3HaueHuit T MeHbuInx, ueM 0,301, xapakTepHCTHKA OTPHLATENBHA, UTO OTMe-

4EHO 3HAKOM MHIYC Haf xapaktepucTukofi (1,...). 1 D
o I iy AS T '
- Tak kak lg = , TO paccMaTpuBaemas Tab/aula MOXKer GbITh NpUMeHeHa
. - th

. oo 1, {
TaKXe AJAA HAXOXKAEHUH 3HAUYCHH Ig-n), COOTBETCTBYOIIHX 3HaueHHsM lg ++—h- ’
e . - . ¢r

KakHM Obl cioco6oM OHH He ObLIH H3MepeHb, \ ;
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T T TR TS Ry ReEAft A meka MYy ARV WA VA AL M IRV PYAMIVA VY T Ay A DULL LY

BeJHYMHE —S-TIO/Ib3YIOTCH TOMbKO BequudHo#t AS. Ecam B 5TOM cayuae naMepeno sna-

venre AS=0,674, To B ctpoke 0,67 B rpade mox umppoir 4 wurawor 0,571.
Chrenyer oTMETHTb, uTO HaliieHHas TakuM obpasoMm BejHyuHa 0,571 npeacrasas-
AS ,

Iy
eT coboi He lg'l—q‘;, alg (10 —1)
Jaa nocrpoenis xépax‘repucrnqecxoﬁ- KpHBOH H pacyeTa TabaHu HCIOJAL3YETCR
NEBATHCTYNCHYATHH 0CJ1a0HTeNb.

T
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