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4* Tpu BLINOSIHEHWM aHa/IM30B FeOoNornYecknx nNpob nprve-
HATbL MeTofdbl, peKomeHAoBaHHble MOCTamy M Hay4yHblM COBETOM MO aHa
aHaMMTUYeCKUM MeToAaM.

Bocnpon3BoaMMOCTb ¥ NpPaBWIbHOCTb pe3ynbTaToB aHanusa
py4 v TOPHbLIX NOPOJ OLEHMBAETCA COrnacHo MeToaMyecKum yka-
3aHnsamM HCAM ""MeTogbl nabopaTopHOrO KOHTPOAS KavecTBa aHain-
Tuyecknx paboT.

MpumeyaHne: Pa3MHOXEHWE WHCTPYKLMI Ha MecTax BO u3bexaHue
BO3MOXHHXUNCKaXEHUI pa3pewaeTcs TONbKO QoTorpapuyeckmm uam
3MeKTporpapuyeckum cnocobom.
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B cooTBeTcTBMM C npukasom Muvreo CCCP J1 496 ot
29.X.76 r. nHCTpyKumsa N1 199-XC paccMmoTpeHa 1M peKoMeHAo-
BaHa Hay4HbiM COBETOM MO aHa/JIMTUYECKUM MeTofaMm AnA aHam3!
no Wl kateropuv TOYHOCTW.

(MpoTtokon N1 41 ot 6.1.83 r.
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Mpefcepatens cekuun
CNeKTpasibHLIX MEeTOL0B B.B.Kopones

Y4yeHblii cekpeTapb P.C.opuamaH



WHcTpyKuma 1 199-XC paccmoT-
peHa B COOTBETCTBMM C MNpuKa-
30M MuHreo CCCP N 496 ot
29.X.76 Hayu4HbiMm coBeTOM Mo
aHanmTuyeckum metogam (npo-
TokoNM W 41 oT 6.1.83.) un yT-
BepxgeHa BVMCom c BBegeHuem
B gelictBue c | anpens 1983 r.

ATOMHO-ABCOPbILOHHOE OMPELENEHUE 30/10TA, CEPEBPA
N NANNAAVA B MUHEPA/IBHOM CbIPBE MOC/IE COBMECTHOIO
MNX KOHLEHTPUPOBAHWA"/

CywHoCTb MeToaa

MeToauka onpefenenus 3oro0Ta, cepebpa v nannagus, paspa-
60TaHHast W.W_Hasapekko n W.B.Kucnooii, 3aknw4yaeTcs B pasno-
XEHVUN NPO6GLI CMECbi0 KWUCMOT, OCaXAEeHUW OnpefensiemMbiX 3/1IeMeHTOB
B BWAE KOMMMEKCHbIX COEAMHEeHU C N-AuMeTUNaMUHOGEH3UNNAEHPO-
[JaHnHoM (COBMECTHOe KOHLEHTPUpOBAHWE) W ONpeaeneHny aToMHOMN
abcopbuun 3o0n0Ta, cepebpa W nNaniagus.

KoHueHTpupoBaHve 3070Ta, cepebpa v nannagusa ¢ npumMeHe-
HWEeM OpraHM4Yeckoro peakTuBa M-AWMeTUIAMUHOGEH3UIMAEHPOLAaHNHA
(n-JABP) oTAMyaeTCsA OT KOHUEHTPUpOoBaHWsA 61aropogHbiX MeTan-
OB cop6LMeil Ha aKTUBMPOBAHHOM Yrne 1 OT MPOBUPHOro KOHLEHT-
pupoBaHua 6Gonblueil n3bupaTenbHOCTbI0, MO3BOMSET OTAENATb 3TU
3NemMeHTb OT 6onbumux KonundecTs Fe, Cu,Zn , Pb, Co mn gp. un
NO3TOMY MOXET MPUMEHATLCS NpU aHam3e Mboro MUHepasbHOro
Chipbsi. Kpome TOro, 3TOT CMNOCO6 KOHLUEHTPUPOBAHWUA OTAMYaeTCsA
GbICTPOTON U MPOCTOTONW BbLIMO/HEHUS .

BBuAy HeofHOPOAHOCTW pacnpefeneHuss 3o0/70Ta B npobe 6e-
pyT AN aHaim3a Hasecku 5-10 r. AHasm3uvpywT ABe-Tpu napai-
nenbHble HaBeckn, OTOGpaHHble MyTem MpefBapuTe/NIbHOro KBapToBa-

BHeceHa naGopaTopuveii BU3NKO-XUMUYECKUX METOLOB aHam3a
MIP3.



HUA Npobbl. Mpu aHanuse cynbOUAHLIX pyd, O018 KOTOPLIX XapakTtep-
HO 6onee paBHOMEpPHOE pacnpefefieHne 30/0Ta, a Takke MUHepa-
NOB MOXHO 6paTb MeHbuwue HaBecku (1-2 r).

MeTof COBMECTHOro KOHLEHTpMpOBaHUSA 3010Ta, cepebpa u
nannagnsa coocaxgeHuvem ¢ n-AABEP” ocHOBaH Ha CMOCOGHOCTM 3TOro
peareHTa o6pasosbiBaTb C¢ /i, A, u Pd B 0,1-0,5 H, pacTBOpe
a30THOW WAN CONAHOM KWCNOTb HEpPacTBOPUMbIE KOMMJIEKCHble Ccoefn-
HEeHUs, KOTOpble BbiMajan? B OCafOK BMeCTe C WU30bLITKOM peareHTa.
CocTtaB o6pa3ua He BAUSAET Ha MOMHOTY OCaxAeHus onpeaensembix
3/IEMEHTOB, KOTOpas B YCNoBUAX aHanm3a coctasnseT 90%,

MonyyeHHbli 0cafoK 030M50T B MydesbHOlM neun, obpabaTbi-
BaT CMecbi KWUCMOT, pacTsopsiT B | H. consHoil kucnote u on-
penenswuT aTOMHO-abcopOUMOHHEIM MeTogoMm An, Ag K Fel,

Ecnn s pacTBOpe cogepxutca meH3e 0,5 MKr/mn 3on0Ta
(0,25 r/T npu HaBecke 10 r m ob6beme aHa/IM3NPYyeMOro pacTBopa
5 wn), ero onpefenswT NOCAe 3KCTpakuuy KeTUAN300yTUIKETOHOM
m3 | H. MO CcoONsiHOW KMcnoTe pacTsBopa ; cepebpo v nannaguii on-
pegensioT BaTOM cnyyae B OCTaBlLIEMCA MOC/e 3KCTpaKuum
KUC/IOM pacTBope.

PacTBop MnuM 3KCTpaKT pacnblisnT B BOaAylWHO-aueTUI3HoBOe
nnams n U3MepsnT aToMHyl abcopbuui 3o0n0Ta,cepebpa u nanna-
avsa ac Hambonee 4yBCTBUTE/IbHbIM PE30OHAHCHBIM NUHUAM Au 242, 8Hbl,
AL 328,1 HM K Pd 247,6 HM. WCTOYHMKOM PE30HAHCHON0 W3Ny4eHus
CNnyxaT famnbl C NOMbiM KaTOLOM.

MeToguka npefHasHayeHa Ans onpegenenua 0,07-5 r/T 3050-
Ta, 0,2-100 r/T cepebpa, 0,5-100 r/T nannagusi U3 OAHOW HaBec-
K/ B npobax pa3HOO6pa3HOro cocTasa.

MeToguka onpob6oBaHa Ha CTaHAapTHbLIX obpasuax cynbuAHbIX
MeAHO-LMHKOBbLIX U MEeLHO-HUKENEBbLIX Py U NPOAYKTOB nepepaboTt-
Kn aTux pya (KOHUEHTpaThl M XBOCTH oOboraweHus) .

B 1abn. | n 2 pgaHbl JONyCTUMble PacxoxgeHus”™ mexay nep-
BWYHLIMM X MOBTOPHLIMU ONpeAeneHusMn 3onoTa u cepebpa (4a0M)«
pacxoxaeHusi, MnojlyYeHHble aBTopaMn WHCTPYKUUU (fakcn)mm 3a-~
nac TouyHoctn (Z = [p0n/fakcn>*

CONNAHO-



Teona l

Amycmwe prooyEHA2 (@I, dekimeave peook-
LA (aan) v 3aec ToHom () v e e
JDDRA

Qypiere 0™, b faon Joken 7

0,002 - 0,000 (4.9 /) D % 14
0,00006 - 0,00019 (© ,519@ L 18
0,000007 - 0,00000 (0,070, /1) 53 B3 16

Tabnuua 2

JonycTumbie pacxoxgeHus2 (fgon><, akTUHeckue pacxosi-

neHunst (OaKCM> n 3anac ToyHocTn (Z ) npu onpegeneHuun

cepebpa

CoaepxaHne cepebpa, % Jpon Jlakcn z

0,05 - 0,000 y 5 2 1
0,02 - 0,000 y % 5 1.3
0.00L - 0,009 (1049 1z p 3L 1,4
0,006 - 0,000 (599 1y 5 A 15
0,002 - 0,000 (4.9 Iy % 3 14
0,006 - 0,009 @519/ D 1.4
0,002 - 0,000 0200 /D) & & 13

Ina nannagns B Tabn.3 fgaHbl TONbKO (aKTUYECKME PACXOX-
JeHus, Tasd Kak AonyCTuMble PacXOXAeHUs AN Hero He yCTaHOB-
NeHbI .
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Tabnuua 3

PakTnyeckue pacxoxgeHusa ansa nannagnsa (4oKCn)

CofepxaHue nannagua, %

n*
0,005 - 0,0099 (50-99 r/T) 25
0,002 - 0,0049 (20-49 r/T) 26
0,001 - 0,0019 (10-19 r/T) -
0,0005 - 0,00099 (5-9,9 r/T) 27
0,0002 - 0,00049 (2-4,9 r/T) .
0,00005 - 0,00019 (0,5-1,9 r/T) 28

PeakTusbl n MaTepuansl

1. A3oTHaa kucnota, dl,40x”.
2. ConsaHas kucnota, d 1,19 ;0,1H.; 0,5H.; 1H. u
3H. pacTBOpsI.

3. oTopucToBogopofAHas kucnota, 407-Hblii pacTBoOp.-

4. MeTunnM3o6yTUNKETOH neperHaHHsil .

5. Cvecb as3oTHoin dl,40 n consHoit dl,19 kucnoT B OTHO-
wenun 1:3 (uapckas Boaka). Cmecb roTOBAT nepef ynorpebneHvewm.

6. CnupTOBLI pacTBOp N-AVMETUNAMUHOOEH3UNNAEHPOAAHMHA
PacTBopsawT 0,25 r n-gumeTunamMMHOGEH3WNIMAEHPOAaHNHA B CMecwu
50mn 9B+oro aTunosoro cnupta u 2W1 2055-HOro pacTsopa €aKoro
Kanus. PacTeBop roToBAT nepef ynotpebneHvem. Ha ogHo onpefe-
neHve pacxogywT 3 M1 pacTsopa,

7. CTaHfapTHble pacTBOpbl 30/0Ta.

PacTtBop A. HaBecky 0,1000 r uuctoro 3onota (99,9956)
pacTBOPAKNT Npu HarpesaHun B 20 M LAPCKOA BOAKW, MNEPEeHOCHAT
B MepHyw Kkonby Ha 500 mn, [onvMBawT CONsHON kucnotoi 1:1 po
MeTKM 1 nepemewnBanwT, B I mn_pacteopa A cogepxut~A_200_MKr_
30n0Ta. PacTBop XpaHAT B TeMmHOTe.

PactBop b . B mepHyw Konby Ha 200 mn nomewawT 10 wun
pacTBopa A, AONMBaKNT A0 MeTKM 1H. CONSHOW KUCIOTOW U nepeme-

d - oTHOCMTeNbHas MIOTHOCTb.
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wmBawT. B I mn_pactBopa b cogepxutcsa_10 mkr 3onorta”™ PacTtsBop
XpaHAT B TeMHOTe He 6onee ABYX Hefefb.

PactBop B. B mepHyw konby Ha 100 mn nowmewawT 10 mn
pacTBopa b, AgonuBawT A0 MeTKM 1H. CONSHOW KUCNOTOW W nepeme-
wBawT. B 1 mn_pactBopa B cogepxutca_l1_MKr_3sonoTa._PacTsop
XpaHAT B TEeMHOTe He 6onee ABYX Hefeflb.

8. CTaHgapTHble pacTsBopbl cepebpa.

PactBop A. HaBecky 0,1000 r uuctoro cepebpa (99,99/6)
pacTBOPSAWT Npu HarpeeBaHnn B 10 M a30THOW KucnoTel 1:1, npu-
nmBawT 20 mn Bogpl M 80-100 mn consHoii kucnoTel dl,19 (go
NOSIHOro pacTBOpeHuss obpasyiwlierocs ocagka xnopuga cepebpa).
PacTBop nepeHocAT B MepHyl Konby Ha 500 mn, fonuBawT A0 MeT-
KW CONsIHON KucnoToil 1:1 n nepemewuBawT, B | mn_pacTecpa A
copepxnTes_200_MKr_cepebpa._

PactBop b . B MepHyw kKonby Ha 200 mn nomewawT 10 mn
pacTBopa A, [0/MBaKNT O METKW 2H. COJMISIHOW KWCNOTON u nepe-
vewmBawT. B 1 mn_pacTtBopa b cogepxuten_10 mMkr cepebpa. PacT-
BOp YCTOWYMB B TeuyeHue [ABYX MeCALEB.

9. CraHfapTHble pacTBoOpbl nannagus.

PactBop A. HaBecky 0,1000 r uuctoro nannegus (99,99%)
pacTBOpPSAT Mpu HarpeBaHun B 20 MA LApPCKOV BOAKW, NepeHocAT
B MepHyl Konby Ha 500 mn, ponmBawT [O METKM COMAHON KUCo-
Toi 1:1 u nepemewmBawT. B | mn_pacTBcpa A cogepxutcsi_200 MKr
nannagus.

PactBop b . B mepHyw konby Ha 200 mn nomewawT 10 mn
pacTBopa A, [ONMBalT A0 MeTKM 1H. CONAHOW KWCNOTOW W nepeme-
wmBawT. B 1 mn_pactBopa b cogepxutca™0 MKr nannagus. .

AnnapaTtypa M NpUHALNEXHOCTU

1. ATOMHO-ab6CcOpO6LMOHHLIA cnekTpPohoTOMETP OO MapKu.

2. CnekTpasibHble nammbl C MOMibLIM KaTogoM Ha 30/10TO, Ce-
pebpo u nannaguii.

3. bannoHs Cc aueTuneHoMm.

4. PefyKTop K 6annoHy.

5. OunNbTp ANA OYNCTKU aueTuneHa.
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Bpadr L. Aans C MEEqOEEabLM
crm)iavanarmargrﬁmeozsvr

Feeecte/ oI 510 1o 12 o
| r ¢m raom xmu,m
WHEEITB) MVELROT B (FIO0BY0 /YKy 1 CORTa0T B MyE-

Je m 50-60°C B Teee 12 weaB. (ChBIy0 Moy mve-
LLEOT BO (ITCNOVECTCBY0 “ElLKY 1TVI B ‘ALK VB CIEDTHIR,
aQverveaor Bynyi, ourveaor 10 v esomrod d 1,40 1 540 i
KOOT. YAlKy MVBLaoT Ha ITUTKY U a3
Jeraor aeam M YWeEHHM HpeseHA, Wges 12
LA HAIEERH/E YOWVEROT K WHIVBROT [ECTED D BBiMbX
QHEA. B cchbao “eiky Hrveaor 20-30 M1 LEIOKG/ By U

WHYEA0T PeCTBID [P BBmbX Qe i 80-100°C, repmof-
YeOU reEvaVER. A YEeEHm 880THA KODIB|

F;IQ/M%ICE{E@IBM5W‘ICO‘H—D/IE woon d 1,19,
KabI B8 WHVES [D BRbX (Ei. GO pECTBIpHr 3
10 M1 H. COFHIA KAOOTBI W QWTBIYOT YEES (UTBIP € GerTii

JEHTO/ B Craked Ha, 100 M. (cgrK TURTEH-D MIOwEadT Ha
(rBIE H. OFHI KODIOA U OTGEGER0T, ITBTER B Cla-

kere YHIVBROT [D BBbX QUEA, CCTaIeK M He-
mesaim B 0 i 40 bA 0,5 corHI Koombl (D v, v
|-BBaoe,cp5r Denmxresaeor5m 1071),

2. CBveCTHE KHEHTEHe AU, £y A Pd

Reeivb [yH OBVECTHOIO KOH FHT/[00BBH/H TOTCBAT OB
Dyaum aqoesv: B Claked Ha 50 vn movaiaor 20 M QOH. pecT-
BJA HE 1 3 M1 aVpIBIo pectBya 'HAEP 1 revewsaor.
ReexivB BVECTE C BMBBIWM B HM XIOTHAW EGy e M VEa-
10T X [ECTBYy, apiauawy AU, Ao M RJ, 1 acreBror Ha
20 WHYT MV MVQIYHEaAM MEEVBLVEEHM.

CK oMW BIPoR-EA0T YHES (WBIP C 6o /aTiad,
AOWWBa0T B CTeH CTakaaL M MIOvwWBa0T 0CaK HA (UTbIfe.
rBIp C 0OV MIPWERIT HA BRASE, MVBLAIT 3 HIOb-
LOA KELERSW 1TV (HO0CRLY e 1 GBOTHOT GHEHERL H
FEKVHEAOA MV, a 3ameM B Wiee B Te-eHe 40-80 w-
HyT M @0-A0TC.

8
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CTeHKN cTakaHa 06MbBawT 2-3 W  ropsyei HNO3 d 1,40 un
C/IMBaWT KWCNOTY B OCTLIBWWIA TUreflb C OCTATKOM MOC/e 030/IEHUS .
Kucnoty ynapusawT go 0,5 mn, po6asnswt 1,5 mn HCtdl,19,
OCTOPOXHO HarpeBawT CMeCb [0 pa3/loKeHUs ocTaTka, 3aTem yna-
pvBaT O BNaxHbX coneii. Conu obpabaTbiBawT | MA COMSHON Kuc-
notel dl,19 un ynapu®™-wT noyTn gocyxa» OCTATOX pPacTBOPSAHT
6 3-4 Mn 1H. CONSHOM KWCMOTH, MEPEHOCAT pacTBOpP B Mep-
Hyl0 KOMGYy WM B rpagyvpoBaHHyw npobupky (B 3aBMCMMOCTM OT
npegnonaraembiX CofepxaHuii 3/eMeHToB B npoba) v fonvMBawT Ao
MeTKM 1H. CONsiHOM KMCnoToi. B nomyyeHHOM pacTBOpe onpepens-
0T nocnegoBaTenbHo Ac., A4 n Pd aTomMHO-abCoOpOUMOHHbIM MEeTOo-
oM.

OLHOBPEMEHHO C aHa/IM30M Kaxaoi napTum npob BegyT "‘Xo-
NIOCTOW” OMbIT»

3, WN3mepeHne atomHoil abcopbumn

ATOMHYyl0 abcopbumio 30n0Ta, cepebpa 1M nannagusa U3MepsT
Ha aTomHo-abcopbunoHHOM npubope 6ol MapkKu B COOTBETCTBUM C
NPUNOXEHHON K HeMy WHCTpyKLUMeli,B Havane n B KOHUE W3MepeHui
onpefenswT atomay ¢ abcopbuumio BACTBOPOB |
nn3e 60MbWKX NapTuii NPo6 pacTBOpPLI WKasbl HOTOKO ,p«pyMT uepes
Kaxgaple 20-30 mvHyT. [na ogHOro onpegeneHnsa genawTt noapsag
He MeHee TpeX W3MepeHwii, pe3ynbTaTbl KOTOPbIX YCPEeAHSIT .

CogepxaHvue 37eMeHTOB B pacTBOPe OMpeaensoT no rpagyvpo-
BOYHOMY FpafuKy -

4. TocTpoeHne rpafyvpoBOYHbLIX FpaduKoB
ns Kaxgoro anemeHTa CTPOSAT OTAENbHbI FPagyvpOBOYHBI

rpaguk.
[lns onpepenexnnss 3onota B MepHsle Konbel Ha 200 mn nome-
wawt 0,5 ;1 ; 2:5 n 10 mn CTaHgapTHOro pacrtsopa 3onota HAA,

[ONMBaKwT A0 MeTKM 1H, COMSIHOM KUCNOTON K nepemewvBanT» B
NoNy4YeHHbIX pacTeopax, cogepxutcs 0,5 ;1 ;2 ;5 u 10 MKr/mn 30-
nota. PacTBopbl WKa/bl XpaHAT B TeMHOTe He 6onee ABYX Hegenb.
[lna onpepeneHnss cepebpa B mMepHble konbsl Ha 200 ma nomewa-
T 0,2; 0,5 ;1 ;2 n 4 mn cTaHg4apTHOro pacTBopa cepebpa "A”,
[ONVBAT 10 METKM 21U. PACTBOPOM COJISHOW KWUCNOTH U nepemeniBsa-

9
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0T. B nony4yeHHuiXx pacTtBopax cogepxurtca 0,2 ;0,5;1 ;2 un 4
MKr/mn cepebpa. PacTBOpbl WKasbl YCTOWYMBL B TeyeHue [BYX Me-
csaues.

[na onpefeneHvus nannagvs B MepHble Konbel Ha 200 ma nome-
wawT 0,5 ;1 ;2 ;5 1 10 mn cTaHfapTHOro pacrtsopa nannagusa “A",
[OoNuBawT A0 MeTKM 1H. CONSHOW KUCNOTOW u nepemewmBawT. Mony-
YeHHble pacTBopbl cogepxaT 0,5 ;1 ;2 ;5 n 10 MKr/mn nannagus.

ATomHYyl abcopbuui pacTBOPOB WKanbl W3MEPST KakK OnMCaHo
Bbille M CTPOAT rpagyvMpoBOYHbIi rpaguk, OTKnagseas nMo ocu abe-
uncc cogepxaHne Au, Ag. wnm Pd B pactBope (MKr/mn), no ocu
opAauHaT - aToMHyk abcopbumio.

5. BbluncneHne pesynbTaToB aHaiusa
CopepxaHne anemeHTOoB B npobe (C) paccuuTbiBawT MO (HOpMy-—

ne:

K * GVr - cV,
C ——m———o E__g_: _______ 2 MKr/r v /T, (1

rae K - amnupunueckmii KoapduuMeHT Ana yyeTa NoTepb 3SMEMeHTa
npu ocaxgeHun (K=1,1) ;
Cj] - cofepxaHue afieMeHTa B aHaIM3MpyeMoM pacTBope,MKr/mn ;
Vj - obbem aHanusupyemoro pactsopa, M1 ;
CX - COfilepxaHue 3fneMeHTa B XO/0CTOW npobe, MKr/mn ;
VX - obbem pacTsBopa B XO0/10CTOM OMbITe, MA;
H - HaBecka npo6bl, .
Pe3ynbTaTbl onpefeneHus 3o0n0Ta, cepebpa u nannagvsa B
AByx (Unn Tpex) mnapannefibHblX HaBeckax He YCpeaHsT.

BapuaHT M. AHanu3 npo6 c npegnonaraembim
cogepxaHuem 3on0Ta MeHbwe 0,25 r/T

Pa3znarawT npoby u KOHUEHTpUPYWT 30/70TO, Ccepebpo, nan-
naguii Kak B MepBOM BapuaHTe. 3aTeM BeCcb pacTBop, npeAHas-
HauyeHHbIn gna onpegenexHus Av, Ap w» Pd ., nomewawT B fenu-
TenbHYKW BOPOHKY, pgob6asnswT 5 mn (uawm 2 ma) MeTuamsobyTun-
KeTOoHa, BCTpAXuBawT B TeyeHune 30 ceK. U OCTaBNsSWT [0 pa3je-
neHus $a3. HeopraHuuyeckuii cnoil cnvBawT 06paTHO B MEPHYW KOJ-

10
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6.

3on0T0 Ce]aebpo
Obbem ctaH- 06bem  Cogepk. O6bem cTaH- 06beM  Coaepk.
fapTHOro nonyy. Au B [apTHOro noiyy. 9% B
pacTBopa 3KCTpaK—3KCTpaK-epacTeopa pacTBoO- pacTBope
3on0Ta Ta, Mn cepebpa pa, M MKr/wn

fe/m,

0 mn ] 0 0 mn 100 0
1 mn pacTtBoO- 5 mn EaCT— rt
pa B - 0,1 Bopa - = 0,5
5 wmn -"- 0,5 10 mn -"- 1
I mn pacTtBO- I mn pacTBO-
pa b - 1 pa A 2
2 mn =" 2 2,5 mn 5
5 mn - 5 5 mn 10

PacyeT npuMroToB/ieHNs PacTBOPOB LWKasbl

N 199-XC

pacTBope
MKI/mn

Tabnuua 4
Nannagui
06bem cTaH- 06bvem
[apTHOro nonysy. M 17 *
pacTeopa pacTBo-
nannagus pa, mn
0 mn 100
5 mn pacTtBo-
pa b
10 mn -
I mn pacTtsBo-
pa A
2,5 mn
5 mn

10



6/, JICIPEKT - 6qp<yorprﬁ/py 3000 APEIERT B 3CT-
[BKIe, GYEGD VI MBHIWA — B HEoraH/HsaaM OTTe.
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