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Bunncka u3 npurasa I'TK CCCEF M 229 or I8 man I964 roza

7. MunHMcrepcTBY reonoruu n oxpasw Hezap Kaaaxckoft CCP,
TIaBHNM YIPABAGHUAM M yNpaBieHMAM IeONOrHM M OXPAHN HeAp PR
CopeTaX MWHMCTPOB COD3IHHX PECNnyOnAuK, HAY Wio-UCCHEZ0BATENBCKMM
MHCTHTYTaM, OpIBHM3aLMAM M yupexheimaMm ['ocrecaxoma CCCP:

a) 00s3aThL nadOpaToPHY NpPY BHNONHE HUW KONMYEC TBE HHHX
AH8JAY30B I'E0JOrHYSCKAX RPOC NPUMEHATH METOAN, DPeKOMEHZOBaHHNE
{0CTanm, a raxxe Hayusyu cOBETON, 1O MEpe yTBOpXAGHMA nocnei-
Hux BUlCou.

lipu orcyrcTmuu IOCTOB ¥ MeTOAOB, YTBepEAGHHHX BHMCox,
paspetmMTs BPEMEHHO MpUMEHEHMS MEeTOAMK, YTBEPEAGHHHX B NOPAR~

Ke, MPEAYCMOTPE HHON Npuxaan¥ 0T I HOROpR ISu4 . ke 998;

B) BMIENMTH JUL, OTBETCTBEHHWX 38 BRMOAHEEHE Na60PaATO-
pUAMY YCTBHOBJIEC HHNX HACTOAWUM NPUKAZOM TPESOBEHMK K npuMene-
HUO HauGonee NPOrpecCUBHHX METONOR 8HAXLN3E. ‘

Npunoxerue ¥ 3, § 8. Pasmioxonde uHcrTpyKuuit Ha Mecrax
BO Uafexanue noéuunuux uckaxeHult paspewaerca TOIBKO dororpa-

(iYECKHM WM BMEKTPOrpaduyecKus nyye.



MUHHCTEPCTBO TEOJOTHH CCCP

Hayunmit Coser no anaamtuyeckum metogam npu BHMCe

XUMUKO-ZHANUTUYECKHE METoAb!

Muctpyxkuma Ne 112-X

KOMILIERCOMETPHYECKOE ONPEJE/TEHHE
ABYOKUCH IHWPROHUA B UPKOHUEDBLIX
MHUHEPAJIAX 1 KOHHEHTPATAX

Bcecoiosnblii HAYHHO- HCC.1€10BATEIbCKER MHCTHTYT MHHEPILILHOTO ChipbA
(BUMC)

Mocksa , 1972



b coorreTcTRHM ¢ npukasoM I'ocreosnxoma CCCP M 229
oT I& mam [964r. mHcTpyximMsa % II2-X paccMmoTpeHa ¥ peKomeH-
1OraHa hayukiM CORETOM II0 aHAMMTAYECKUM METONaM K IpUMeHe-
HH J1)i7 aHu)M3a pAROBHX npod - Ul xareropmd.

(IIporoxon & I8 or 22 orkraGpa 1970r.)

lpencenarens HCAM - B.T'. Couesano®r

[i.enc~nare)b CEXUUK
XUMIYECKIX MeTOROR HCAM - K.C. Iaxomoma

YueHui cexpeTapp - P.C. Opuamad



Macrpyrumsa f lic-X paccroTpe-
Ha B COOTEETCTE M ¢ npaxasom [ocy-
IapCTBEHHOIO Ie0,10IMUeCcKO’C KOiHTe-
73 CCCP o 2¢° or If mas I¢h:r.
HayyHHM COERETO! IO AHAAMTHYEeCKIN
MeTofaM (nportoion ¢ I8 o7 ke CorTHE-
pa 1970r.) m yrrepruesa IA'Com ¢
- BReleHMeM B geilcTR#e ¢ 1 OKTAGDSH
1971r.

KOMILEKCOMETPU4ECKOE ONPRUEABHNE NBYOKNWCH LI1PKOHUA
B IMPKOHMEEEX MUHEPAJAX U HOHH&HTPATAHX)

CymHOCTE MeTONa

1IeTON OCHOPAR HA CIIOCOCHOCTM IMDKOHUA OCPE30BHRATE TeCh-

Ma8 IIPOYHOE KOMIICKCHOE COeINVHEHNe C KOMIEKCOHOM 1 B CHIBHO=-
PUCAHX pacwaopaxd'4’ . UMpKOHMI] TUTpyOT B Harpero: IO Kale-
nus IH. pucTBODEe coMkoil kucaoTH 0,05 M pacTronoy xowmseico-
Ha Wl ¢ MHOMKATOpPO! KCHJIEHONORHM ODaHK2BHM. "VITD DAacTHODG ¥OY~
nnexcoda lll yCTaHABIKEAOT JMIMDHUYECKM MO DACTBODY C MBLECTHuM
COLEepKaHueM IMPKOHNA,

B NOMpPONHHX COENMHEHMAX LMPDKOHMA emy COmyTCTEVeT rafe—
Huil, OAM3KMHA NO CNOEM CROWCTEAM K IMDKOHMO, (OWTYHO COLepio-
HHE radHAg MO OTHOWSHXO K IMPKOHWIO He NpeEnmaeT i-ci, lav
kax pashejieHne 3THUX 3NeMEeHTOR IPCHCTABIAET CAOMHYW -UHiITH -
YECKyW 3alayy, UX ONDELeNANT COBMECTHO M TOAVUEHKHE pe3yAb-
TaTH, npencramigoupe cymmy Zz0, u Ht0; , roarimaor sa
comeprak.ie Zz0p %),

Onpenenemmp nEpKomMs Mewaer soawdpar, COEFMHERANS KOTO-
pOro TUAPCIN3YOTCS B KHUCI0H cpelie ¢ BHACJECHNEM BCABNAMOEOH

X) ?gegena B HCAM xunvuixo-aHaimTiyecko# nadopartopues PYMCa,
Ir.
xxX)EoJr rpedvercd Omnengimth umeHno £z0, y TO CNEKTDANBHUM
METOROM ONpeH2AdoT HfQ, 1 RROMAT NOMDIEKY.



E II2-X
KMCAOTH: OO6pasyiomasicd NpH 3TOM MyTh 34TDyAHAST TUTPOBAHME
M DKOHAA

'} npUCyYTCTEMH COeIMHEHHMY HMOOMA M TapRTala KOHel THTpo-
PapAs DAcTAHYT, NO=~BUIMMOMY, BCAEICTBNAE OOGPa30RAHUA NOJMMEp—
HHX COelMHEeHMt ITUX 3/IeMEHTOR ¢ HnDKOHHeMI.

Houu meneza U mewaoT onpeleseHU IMDKOHHUA COGCTBEH—
HO!{ OoKpacxoft,

llpn TUTPOEaHMM B DACTEOpE IOAXHH OTCYyTCTBOBATE (PTODH—
IH, OKcaZaTu ¥ -ochaTH, o0pa3yliMe c LMPKOHHEM MAJOMMCCOLMU-
DOTAHHHE COeIUIHEeHAd,

Yewaor Taxxe OOABuME XOAMYecTRa CYALIATOEy C KOTOPHMMI
MOHH IMDKOHMA NAT KOMINJEKCH CpenHeii npouuocwn4’ .

'poGy pas3naranT CNAIBIEHMEM CO CMechio COlu M CYpH.

Mlow BHUENEUMPAHMY CIAG®=2 BOMOM eoAbdpam (E OTCYTCTEBME TaHTa-
Ja ¥ HMOOMA) MEeDeXONMT E DORHYD BHWTHAXKY M OTHeAAeTCA OT
MDKOHMAS TaKMM O6D430M YCTPaHAETCA ero mcuanuee KelcTaHe.

Eeom B npoGe npUCYTCTRYOT TaHTal MM HMOOHEA, TO OHE
TAKXE YACTMYHO NMEPEeXOUAT B BONHYO BHTAXKY. Memabmee BIMAHHEE
TaHTala ¥ HUOCHA HEe NPOABAAETCS NPH CONEDRaHME B THTDYEMOM
pacTBOpe IO 2 MI AATHOKACH TaHTaaa MM N0 S5 MI NATHOKMCE
HUOOMA, JIpM COBMECTHOM XK€ MX NPUCYTCTEMN NONYCTHUMO TOABKO
conepranne 0 0,1 Mr NATHOKKCH TadTaja ¥ KO I MI' NATHOKUCH
AMOCHA. Tp¥ TaKOM HX COIEpKSHMM He MelmaeT OINHOBpeMeHHOE NpH-—
CYTCTEHAE TPEXOKMCHE BOABHpAME NPH ee CONepKaHMi MO LU mi' b
TMTPYEMOM DacTBODE.

Bauanme xenesa Ul ycTpaHdeTcs BOCCTaHORJIEHMEM ero Lo
IBYXBAJIEHTHOTO COCTOAHAS RBYXXJIO[HCTHM OJIOEON 2'2 npACYTCTHEAE
KOTOPOI'C B DacTBOpE HE MemaeT THTPOREHMK IMPKOHMA C KCHJEeHO-
JOBHM OpPaHXEBHM.

Tlp cnnamsneHMM HAEECKH C COROA B OYpoil M noclenyouiem
PHIRE/IAYN BAHNK CIUIABA ROJO Mellaoupe onpenenenuio (TOpUR—~,
docdhaT— U CyABPATNOHH OTHENSOTCA OT LMDKOHUA.

IMTPORAHMD IMPKOHEA He MewacT NPHCYTCTEME I THTDYEMOM
pacTRope TODRA, DEeNKO3eMeABbBUX JAEMEHTOR, alOMUHMUA, YDaHd,
EUCMyTa, oJMGEeHa M PaHaOMA DpM X coflepxamuy no 30-40 mr
Kaxmoro, u raxme 90-I110 MP THTuHa (B nepecuerc Ha oxucH)¥

- ’
x) lumMaHMe CONBUMX KOJAMYECTB BTHX IAEMEHTOE He nnoBepsioCkh.



2 I12-X
MeTon npumeHMM JJA OonpeleseHnd IMPKOHMS B MAHEpanaX
¥ KOHLEHTpaTaX NPy CONEPRAHMM JEYOKMCE IMPKOHMA OT Sb M BHIE.
Merol o6nanaeT NOBHIMEHHOHR TOYHOCTBO: PACXORIEHMS MaRAY
MOBTOPHEMA ONpENeleHMAMA B <-3 pa3a MeHblle YKasahPHX P T.3=
JRIe NONYCTHMMX pacxoxlenmil (cm. Tabl.I).
Tadmua I

ZomvcTivue pacxoxneanﬁd

Conepxanue nsygyncu unpxoans{ JlonycTynMe DaCXOXLEHHs
o .

OTH. %
<-4,99 7,9
5-9,99 7,0
I10-19,%99 5,7
20-29,°¢ 3,4

PeakTMBH ¥ MaTeprRaiH

I. Hucnora consHas, pa3dasnensas I:il (IR.pacTrop).

2, Harpumii xnopucTHil, Zb-HHIl pacTrOp.

3. Onoro nryxsopuctoe, ISh-HHii PacTEOp B COJSHON
RACNOTE, pulCariennoit [:5,

4. Cmech Ge3BONHOTO YIJIGKHCJOTO HATDAA M NPOKAJEEROM
OypH B OTHOWEHUH 3:<.

5. CranflapTHHit pacTeop uMpKonuMs. Hapecky I3-I4 r xnop-
OKMCH UMpKOHMA 9Y.i.3. ( Zz0CE, - 8H,0 ) pacTBOpSOT B consHOR
KHCJIOTE, pasfaBieHHON I:5. PacTEOD NECeHOCAT E MepHyi XONGY
Ha I A ¥ MOMMEART 3TOH Xe KWUCAOTOH MO M TrM. I MA DLCTEODG
CONEepXHT ~ S5 MI' IBYOKMCH LMDKOHAA.

Tougoe comepmaHme NBYOKHCHM LMDKOHMA B TOJNYYEHHON. DacT-
BODE YCTAHBBNKBAWT BECORMM NYTeM. [ CTAKER eMKOCTRY <(L(-
300 ma nomewawT <U MJ pacTROpa, AO/MEEOT pomoft o IuQ mia, Xo-
0aBiOT < I' XJIOPUCTOrO aMMOHMfA, HartepabT IO 5(=5C°C  ocax-
RaOT LUMDKOHKY M3OHTKOM amMiaKa, MLaoT OCallKy CKOaI™ JMDOEaThCA
n uaprpyoT. Ccallok NpOMHBAT Z%~HHM DSCTEODOM 530THOKMCAO-
'O aMMOHMAl, NEpeHOCAT EBO B3EGMEHHNWH THIeLb, 030A49T ¥ NpOoXa-
JMBAOT IO NOCTOAHHOIO peca. ColepraHme LNEVOREC! LK OKOKMA E
I w1 pacTeOpa HaxOmAT Le/leHMEeM Beca ocalKa Ha &C,



¥ IIe-X

5, Kommnexcon Iy X.u.,0,05 K pacreop. Harecky 18,6 r
KOMIIEKCOHA PAcTEOPTOT MM cladom Harnepammu e 300-400 ma
EOIH, PAcCTECP MABTD;OT M NOMMBAOT eofoll 1o In. A yCTaHOB~
KM TUTpa pacTropa komnAekcona [l B XOHMuecxyo KOACY eMKOCTHO
250-300 ma moMewaoT 5 MA CTAHI4pPTHOIO pPACTEOpA IMPKOHUA M
nosueenT no 100 ma IH.pacTEOpPOM CONAHON KECTIOTH. PacTRon
HArpepanT 40 KUNEHHdA, N0GaBnianT 8 kaneas  0,1%-HOro pacTmo-
pa KCMJIEHOJIOBOTO ODAH®EBOI'O M TUTPYOT DACTLOPOM KoMmmaexcoHa 1l
[0 Iepexome MiJHOBOH OHpacKM B ReATyO (rMeped KOHLOM TUTPO-
BOHUA HEOOXOIM<O CHOBA H4aI'DETh PACTEOp HO KHMNednd M TATPO-
BaTh Ha IUMTKe), UYPOCH yMEHBIMTH OUMCIY THTDOR&IMST, HA Gid-
PETRY HaleradT KaIMANADHHIE KOHWIK, KOTODHH "0STONAeT NOJYUATE
xammw o¢semoym 0,0I-0,02 ma.

TuTp pacTeopa KOMmAeKcoH. I paccunTurEanT no dopmyle:

oA
rne: A- collepmaHue IBYOKMCY LMPKOHMA B I MA CTUNNuUITHOIC
PACTEOpa, I}
5- O0beM CTAHLAJITHOTO NACTRODE IMPKOHUA, R3ATOrO A
TUTPORAHUA, MI;
B~ o0veM pacTEOpa KOMNJAeKCOHa ill, momemmuero Ha TUTPOBA-
Hie, M.

7. VHONKATOP KCHAEHONORBHI OpaHWerRHil, Cy I%-HHA TOAIHI

pacTBODl.

L]

01 aH&kK3a

Hapecry matemana 0,1 I COJuURASOT B TAdTHHOBOW YallKe €
3 r omecu  COIOH M GypH npu 900-1000°C. Cmnur pacnpeeAnoT
TOHKMM CJOBM [0 CTEHKAM YallXK¥ ¥ RHNEAQUARAOT DOMOR 1pu
HalperaHm# B CTakar emKocThio 100 mi. PacTeOp ¢ OCalKom
HarpepanT X OCTArRAAOT NO KOaryIMM OCaLXa, 34T3M GUABTPYOT
A OCANlOK Ha ¢MABTDE NPOMHREKNT TPU~UYCTHDE pa3a <h—HHM pacTRO=-
POM XAOPDUCTOrO HATPAA.

Ocamor cMuERa®T ¢ 4uUALTPA OGDUTHO T CTakan ropayei
TH.conanoi KHMCNOTOU M TpU—verHpe pa3a npoMusanT JuaeTp aTOl
Xe KACJAOTOH, HaMnoJHAL €ro nomepxy.



b 112X

CopeprumMoe CTaKaHa HarUpeRawT N0 PaCcTEOPEHMA OcafKa |
Ianee, B 32BUCUMOCTH OT INPEINNOaraeMoro COJEeDPXaHNA INIPKOHUS,
nocTynanT clenylupMm o6pas’om:

a) Np¥ npefnoyiaraeMoM COLepHaruy NBYOKUCH LWPKOHMS
< S0% pacTBOp M3 CTaKaHA NEPEHOCAT E KOHNYECKYD KOACY eMKo+
cTElb 250-300 ma » pasGasiaawT I H.COASHOK KucA0Toi mo 100~
I50 ma. PacTROp HarpepanT RO KUMEHAS M ROGCTAHABAXRANT Xejle-
30 Il pacTBOpOM RBYXJIODHCTOIO OJIORA, NPUJMEAs ero MO KamwiaMm
IO oGecUBeYMPaHda pacTeopa. Jlodamamor 8-I0 xamens 0,I%—HOTrO
pacTeOpa KCHJIEHOJIOEOTO OPaHKEBOTO ¥ THUTPYIT HarpeTHi# HO
RUANEHASA pacTBOp B0 Nepexola OKPacK! OT MalMHOEO#% K ®elAToi
(MORHO TUTpDORATB, NOAB3YACH MAUHMTHOI MewWAJKOR ¢ mojgoTpeBa-
HueM), Ha OppeTky HazeBepT KANWANAPHHHA KOHYMK.

6) np# mpennoiaraeMoOM COREPRAHMA ABYOKUCH IWDKOHAA
> 50% pacTEOp W3 CTaKaHA NOGAe OXAAXACGHUA NEPEeHOCAT B Mep-
Hyo Koaly Ha 100 man B KO/MERawT OO mMeTk: IH.CONAHOR KUCIOTOH.
A/MKBOTHYO yacTk pacTeopa 50 MI noMemaldT B KOHHYECKYD KOAGY
emrocThi0 250-300 mi. lajlee MpoROAXAWT KaK YRa3aHO Ewme (a).

ConepraHue RBYORMCA LMPKOHEA B %% (cyumaZ20, u Hf02)

BHYKCASOT no dopmyne: .
220,= T2 00 ,

roe T- TuTp pacTrROopa KoMIleKkcoHa [, BHpaxeHHHit B IpamvMax
IBYOKNCH LM PKOHUA;
A~ ofbeM pacTeOpa KOMIIEKCORa [, nowenmero Ha Ty TpoRa-
HIe, MI;
H- HapecKka, TI.
Ec/m mmpxoHMit orpenendncd #3 aJMKBOTHOX 4YacTM DacTBOpa
(I /2), pesynpTar yEBamEaoT.

Jureparypa

I, TuGano U.M.,Ammmapun V.11, CoBpemMeHHHE METOIN XMMUUEC-
KOI'O W CIIEKTpPAJIBHOIO aHa/au3a MaTepuanoB.Meraynyprmsgar, 1967r,

<. Topwmmra B.I'., Pomanoea E.B. Jpuoxpom uepHHdA T m
RAPMUHOEAA KACJOTA KaK MHIMKATOD IPH KOMIJIEKCOMET[AYESCROM
onpenesenAr IMPROHMA. 3aB. aad. <3, 7y 78I, I957.

3. MHCTPYKIMA NO BHTYpUAACOPATOPHOMY KOHTPOID TOYHOCTH
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(BOCIDOHSEGIMMOCT: ) DE3YAbTATOR KOMMYECTECHHHX aHaJI30P DANO+
BHX [NOC NOAESHHX MCKONA MHX, BHAOMHAEMHX B AaCopuTOpMAX Ma-

muerencTsa reoxormm oCCP, M.,I968r, .
1. Tlonyaxror H.C., KoHonenxo Ji.U.,Cypuuar I'.A. Kommneks

coOMeTpAuecxoe TUTPDOraHUe IMproruA U rafumsa. 3ap. Nad. 23, 6,

860, I957.
S. JpTora E.L.y Topormna B.T'. MeTonn xmMMAvec..oro aHa-

MM3a MIHE3<ABEOI0 ChPbfA. Bun. &, cTp. <64, "ileapa", I965r.

3 p— » 16, Yl.7?1r, Nognucano x neyaru 26,%1.71r,
Crese = 6402307 Saxas k 76 TWpex 1000

Poranpunr 030 BHkCa




KiacCCuoenKauuaid

na6éopaTOPHUX METOZOB aHaNM38 MAHEPANBHOrO CHPBA MO
BX HA3HAUYSHMY KOCTHIraeMOl TOYHOCTH

T Y T 7
Kare-; ' . ¢ TouHocThs NnO cpaBHe~, Koaphu-—
rODUA. Hgg:ﬁ:ggaune : llassauenue auanuaa | HUD C ZAONYCKAMH nuyl UM HT K
aHRIUT i TPUNACOPATOPHOI'O | HOmMyCKam
sa | H KOHTPOJA i
I. OcoGo rTounuit ApGurpaxuull aHanua, Cpearas oumbka » 3 0, 33

aHanua dHaAN3 3TanoHoB pa3a meHbue AONyc-—

KOB

1Y,

yI.

yi.

Yi.

llonHui akanus

Auanua paao-
BHX N[po6

ABan#s3 TEXHORO~
TUYGCKHX NPOAYK=-
708

OcoGo Tounmit
aHann3 reoXp-
MHUYBCKMX NPOC

AHanu3 pAaAOBHX
I8 OXUMHU 46 GKUX
npos

[loly KONUYB CT KO H—
uugyaaanna

KauecT e HHuN
aHaana

[lonBKe aHANU3K IOp-
HHNX NOPOA ¥ MuHepa-
N0B.

ToOYHOCTH aHAJM3a
LoNXHa ofecneyuBaTH
NONMYUSHNE CYMMH
INEMEHTOB B

ene—-

nax 99, 5-100,

MaccoBult axaana reo-
JIOIUYe CKX Npod npu

OumOxu adannsa aon- I
LHN YKIANHBATHCH

pasBeZioUHHX pa60T&X B AONYCKR

# [Io7icyeTe 3anacos,
a TaKxe npe KOHTPOAp-
HHX 8HaJIu3axX.

Texymulf ROHTPOADL T@X~
HONOTUYECKUX NpOUSC—
cOB

Onpeseaenue pearMx ¥
pacCcesHHNX DABMGHTOB
® "aneueHroB~ClyTHA-
KOB" npun GAN3KAX K
KAapKOBLM COA6DXAHU-
AX.

AHanu3 npos npy reo-
XUMUYECKUX U ZpyruX
MCCIE]LOBARMAX C NOBH-
WO HHOM YYyBCTBUTEND-
HOCTBD ¥ BHCOKO{ Npo—
¥3BOAKTE JIBHOC THI0.

KauecrBennaa Xxapak-
TOPHC TUKE MAHODQTD~
HOP'O CHPhA C OPHOH-~
THPOBOUHHM yK&a3aHU=-
eM COREepRAHMA ISMOH-
T0B, MPUMBHAGMaA NpH
M6 TEN/IOME TPHYO CKO
CHEMKE U AD.
NOMCKOBHX I'€0NOrH-
YeCKKUX pagoTax

KauecTBekHOe onpene-
N8HAG TDACYTCT Bs
EMEHTE B  MUHEpaNs~
HOM CHPYE.

OmnGxn asaapaa Moryr I-2
YKN3AHBATBCA B PAC~
WUPEHHHE AONYCKU NO
ocoGolt poropopeH-

HOCTH C 38HA3YMKOM.

OwuGxa onpenenexys we 0,5
AONXHA NPEBHWATE NOAO~
BUHH AONYCKA; ANA HU3=~
KuX cozepxanuil, Ansa
KOTOPHX ZONYCKM OT-—
CyTCTEyNT , - M0 AOro—
BOPDEHHOCTH C 3aKazuu-

KOM.

OuuOKa onpeAeicHU RONE~ 2
Ha yKIALHBATHCH B YRABO-
EHHHIE ZONYOK, ANA BU3RKX
COZepPXBHMA, AN KOTODHX
JAONyCKA OTCYTCTEYDT, —

no AOTOBOPSHHOCTH C 38—
Ka3yuKoM,

llpn onpeznenemy cofep-
X8HUS  3N6MOHYE A0~
NYCKAUTCA OTKAOHE HKA
Ha 0,5~1 nopAnok.

TouHoCTh ongenenaunﬁ
He HopMupyerca
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