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Wucrpyruaa B I39-% paccMoTpeEa 3
COOTBETCTBER ¢ NpukKasoM [ocyzap-
CTBEHHOTO T'e0JOIRYSCROrO ROMETETS
CCCP % 229 or I8 Mams 19%4 r. Ha-
YYHEM COBETOM [0 QHAIETEYSCKEM
MeTOXAM /OpoTOROA ¥ 26 oT I8 HosG-
pr 1974 r./ n yTBepEaesa BHMCoM c
BBexeH#eM B gefcTsme ¢ I aBrycra 76r.

SOTOMETPIYECKYI] METOJ, OIPEIEJEHVA ®TOPA B TOPHHX
IOPOJIAX, MVHEPAIAX ¥ PACTBOPAX D0 PEAKIMM OBPA-
SOBAHKSl AJBAPHHKOMIIEKCOHATA ®TOPMIA LEPUA

B RHCTPYKIMA ORRCAHH YeTHpE BapwanTa HOTOMeTpHIECKOIO
olpefeJeHUA dTOpa, pasimIaAnmAecs cnocodamm NepeReneRAs dropa
B DacTBOp ¥ OTESJCHMA €ro OT MeWamEX 3JeMEeHTOB. B 3aBmcmmoc-
TH OT HeJjm MCCJeIOBAHAR M XapaKTeps AHAJMSMPYEeMaro O0BeKTa
OpEMeBAeTCA TOT WJM HMHO! BapRAHT MeTONA.

I. doromerpuueckuil MeTox_onpeHeleHud HToOpa_B_MuHEpASb—

SR ZHS SVSASRS =2 Ay DRSNS

EABECOK WCHOJBSYeTCH XA ONpeXeseEMs $Topa B pasd/M9HHX M-
EepazaX IpH COXepRaEmM ero oT 5 xo 507 ms Hasecor I0 Mr.

i, Mezor ompepeneEng $TOpa B COXSHOKHCIOM DACTBODE pe-
ROMEHRyeTCH LIS onpeleleHrs ropa B pacTBOpaX, HONT'OTOBJICH-
HHX BAg ONpefieJeHRS KPeMHeBOR EECHEOTH M ILyIRMX 3JeMeHTdB, &
TaKEe B TeXHOJOTRYECKHX pacTBOpaX IOpM coXepraman §Topa Conee
0,5%.

JepeuRcieHHNe TPE BapHaHTa (OTOMETPUYESCROI'O ONpE ke /e HES
dropa paspadoTaEH B XUMZKO-2HAIMTRUECK(E AsdopaTopum BHMCa
B.A.Xamsopoid, J.H.Doxynagoroft, I'.W.Bedemro, A.fl.AJdexcecBod.

Iy. doroMerpruscrmi MeTOX olpexe:eEma dropa mocie OTHe-
JeHRS 6r'0 NEDOTMADONY3OM IPEMEHACTCH R ONpeAeieHna gropa
OpR coxepzammg erc or 0,01 %o 10% ® OT/MY28TCH SKCIpPECCHO-
cTHD,

MeTojn npeAsoxeB COTpyIumxamy LeHTpaxsmof JadopaTopmE

CeBepo-3ananuoro reoxoraveckoro ynpasierns E.M.Texemar B

B.f. llsdep.



k 139-X
I. SOTOMETPHIECKVH METOA ONPEAEIEHMA $TOPA B
MUHEPAJBHOM CHPBE IOCIHE OTAEJEHAA MEMAIMX
OIENEHTOB OCHOBHHM KAPBOHATOM JBYXBAJEHTHOTO
REJESA

CymmocTs METOHA

PoToMerprIeckuil MeTOX OonperesemEMs fropa OCHOBAH HA pe-
£WIMH OCDABSOBAHNS TPOANOTO KOMIJSKCS &JMSAapHBKOMIJEeECOH-HepRi-
jrop /AE-Ce-F/ AR aJmsaplHROMINEKCOH-JIaHTaN-HTOp
/AK—Lanr/II'Iz. Kpacras OKpacKa aim3apAMROMOJNIEKCON&Tn HEepAS
/ARK=Ce/ u snanrana /AK-L a/ B3 npucyrorsum dTopa DEpeXOmT B
cHn, MaxcEMaipHas ONTMYECKAR HJOTHOCTE OCPABYDEEroCs TDOi-
HOr'0 KOMHJIERCHOT'O COSIMHSHES IpM RA3MEDEHRMR ee OTHOCHTE JEHO
A 38 PR AKOMIJIEKCOHAaTA Leprs BadaonaeTcs DU J'lnp = 620 aMm,
Pearmus oCpasoBaHAsd TPOENOIC KOMIJIEKCA NPOTEKaeT B BOXHOE W B
30LHO-ANETOHOBOR Cpede. MarcuMaipMas ONTAYECKAR NJIOTHOCTH
pa3BmBasTCH B pacTBOpe, colepxamem 20% aueToHa. Kaxymmecs
k03P UIMEeHTH MOXADHON0 HOT2BeHHA TPOLHOIO KOMOJEKCA OpRBEe-
48 B radx, L.

Tadmua I
mReca RO2{(UIMeHTH MOAApHOro noramems / o /

TPOUHOTO KaMIJEKCca. Cnexrpoforomerp CP-I6, np=620 1]
(_Zognjz.xauangxga -------- C 5053_ ST T :( T
AR-Ce~F Boxmas 7760

L Boxno-aneTorOBaA 13000
AK- L a-F Boxuasg 8000
- Bogro-aneToHOBASA 14000
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OnTuvecrag IIOTHOCTE pacTeopa AK-Ce /La/- F 3aBHCHT OT
pH cpexn 10,1 . Marcmmanpmas oxpacxa pactsopa AK-Ce-F pas-
BusaeTCH npa pH=4,4-4,6; pacreopa AK-lLa~F - mpm pH=5,0-5,2.
Bexwwmny pH ycramaBimsapT ¢ OOMOWBR aNeTaTHOro OyfepROro
pacreopa. OnTHEYSCKAS NJOTEOCTH SABHCAT OT KOHLEHTDALOME ane-
TaT-EOHA, DO2TOMy ROJUIeCTBO OyPepHOTO DacTEOpA NOMMEO GWTh
ONRMAKOBHEM B CT2HAGPTHHX 7 ABRJM3RPYEMHX DACTEBOpEX.
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® 139X
He pearuEw o0pasopamms TPOAROro ROMIEGHCA BXEADT MHOI'HE

2zeMeNTH: xeks30 II m I, woCarsT, EMKeXs OOpPASyDT OKpANCHHHE
aANSAPEHKOMIIERCOBATH ¥ yBeJHYXBADT OUTHYSCEYD NAOTHOCTE
pacTEopa; MOEh M IEHK JBEARUEBADT ONTHYECKYD HJOTHOCTH DACT-
BOpa, 06pasys COeNUHEeHWA,NOoNOCHHEe TPOHHOMYy KOMIJIEKCY. BaHa-—
IEt ¥ amoMWHER B3aMMONEHCTBYRT C QJMSADHHKOMILIEKCOHOM C 06~
PAsSOBAHNEM AJH3APMHKOMIJIEKCOHATOB M YMEHBHADT ONTHYECKYD
NIOTHOCTE pacTBopa.Boisdpam E MOMMGHEH Takke yMEHBNAKNT ONTE-
4YeCKyD IIOTHOCTSH PAcTBOpa. Bepunnelt maammofefiernyer ¢ ¢ropom
¥ De3KO yMeHBIaeT ONTRIeCKyD HJAOTHOCTH pacTBopa.Ha obpasosa-
HEe TPOXHOI'O KOMIJIEKCE He BIMAMT OOp,XJIODHIH,MHUBAR Y ,HaT-
puit, kit , kaueImEit , Maprarer; 11, ExoCmd, ranTan,ypaH, cyasdary
/mpu conepxamur SO, Ho I0 Mr B foTomerpHpyeMoM pacrnope/g'm'

Ias orRememma e%ropa OT MeuQOWEX SAEMOHTOB /aEsmmms,
xelesa, MATHNS, OEDHNANS X Xp./ NpEMeNSeTCH COOCAXNERES
3THX 2JeMeHTOB HpH pH=8,7-9,7 ¢ OCHOBEMM KApGOMATOM XBYX—
BANBHTNOT'C xelesa, Tarof cmocol OTEeRHNS NOSBORAET ONpeXe-
AaTs $TOD B MAHSDANBHOM CHphE IDR cOXepxammE ero or 0,005
Xo 12%.

doToMETDEYECKOe OnpeXeloHEe $TOpA NPH COXSDEAHME €ro
doxee 0,1% MOXeT OHTS BHIONHENO HO DeaKmEN OOpA3ORAHES
AK~Ce~F B BogHOR Bam B BOXHO-ameromoBok cpexe /20% aneroma/,
B BoEEO-aneTOHOBOR cpexe OKDACKA XOMIJGKCA DASBEBASTCH B
YeTHpe pasa CHCTpee, 4YeM B BOXHOR, M 4yBCTBHTEASHOCTR ONpe-
XeIPEEN SHATHTEARNO BHme /cM., Tadx. I/. Mamie komavecTsa
dropa / < 0,0n%/ Zy'ume onpeXeXSTE NO peAKNHN OCDASOBANNA
AK-La-F B BOXKHO-aLeTOHOBOR CpeXe. MnHNMAASHOE KOANYSCTBO
$ropa, onpexsifeNoe IO peakxnmuE oCpasosamms AR-La-F B moxmo-
aneToNGBOf cpexe, cocTaBAmT 2 MKT B 50 MX pacrsopa.

MeTOX DERCMEHAYSTCH XIS ONpsiemHns $Topa B TBEDAMX UO-
pOX&X M B pacTROpax, MHCTDYXIRS NPOBepeEA EA CRMEATHIX Ma-
TepEANAX DA3IMYHOTO cocTaBa, coxepxamxx xo 1% Snoz, Be, TR ,
W , As , Ha docfopmrax, MOBAIHETSX, YyIASX R JDyI'RX MaTSpH-—
axex.

MeTOX Me DEKOMOHAYETCA AAf ANANESA MATEDRANOB ¢ GOARENM
COXepEANEEM BOXL{paMa, MOXNGESEA M sanamua /doxee IF xaxmo-
ro szemerra/.



¥ I39-X

Tatmoa 2
JlonycraMiie pacxomennﬂ4

Coaepzarne ¢ropa, % JionycTaMEe DACXOXESHES, OTH.%
2,0 - 4,99 I8
I,0-1,99 22

0,5 - 0,99 28

0,2 - 0,499 34

0,I - 0,199 40

0,05- 0,099 49

0,02~ 0,049 55

0,01- 0,019 63
0,005-0,0099 70
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PacxoxzeHns MexRy OCHOBEHMM & HNOBTODHEME Olpe NoJeHuAMH
0O OOHTY &BTOPOB RHCTDYKIEE ZAHH B Tabx. 3.
Tadmana 3

PacXOXEGERS MexZy OCHOBHHMM B IOBTODHIME
ONpeXeJBHEAME O XAHHEM ABTODOE

- e e e G e e e e e me e me R W m E e ER e e we M e e e -

Coxepxamme CpexEexBazpaTHUNEe  38RN8C TOYHOGTA
Qn'%pa, PACXOXEEBRA I o
e . . e . 2Vay_ _
2,0 ~ 4,99 I,4 4,2
1,0 -1,99 3,6 2,2
0,1 - 0,199 5,0 2,6
0,05 - 0,099 7,0 2;5
_ 0,005 -0,0009 _ _ ILO__ _ _ _ _2I___

PeakTHBH H MATEDHAIH

I, Kecrnora connmas, pascasjernan 1:20.

2. Xeneso xsopmcroe, pacTBOp, 3,5 H, DO COJAHO# ERmCJAOTe,
comepraumit 25 mMr Fe B I Ma. Hamecky 2,5 r nopomka xemsa,
BOCCTAHOBJEHHOT'O BOXODOZOM, HOMEmaNT B MepHYD Koidy Ba I0Umx,
notapagr 10-20 M1 BOAK 7 40 MA COAAHOR KHCIOTH 4% I1,I9.
llocsne oxoRuaHmA OypHO# pearim KoJdy HATpeBawT He BOXSROA
Gane WJM Ha cJA00 BarpeToil IUMTRe XO KOHLA Deakimy. OCTHB-
mpff pacTEOp ACJMBADT BOEOR XO MeTKM, IEpSMEMHBADT R XDaHAT

_B_TemBOTE.
%/ o - OTHOCMTe/FNAS MJOTHOCTH.
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% 139-X

3. llaETaH asOTHOKuUCJHE, 0,001 M pacreop, HaBecky 0,433r
L-a/X 04/, « 68,0 pacTBODADT B NMCTHJUMDOBARHOH BOXE B MeD—
HOR moaGe Ha I .

4, Kammi-BaTpnit yriaexwcmit, X.d.

5. lepuii asormommcim#, 0,001 M pacreop. Hamecky 0,434 r
Ce/JYOB/3 . 6H20 pacTBOPAWT B XUCTH/UMPOBABHOZ BOXEe B MepHOH
roxGe Ba I X,

6. AmzaprEroMuNeKcoH, 0,001 M pacrBop., HaBecky 0,385 T
AMSaPHHKOMIIEKCOHA pacTBOpART B I50-200 Mi JECTRNMEDOBaH-
HOI BOZH B CTaKaHe OpH NepEMEIMBAHMA MAarHMTHOX Memasxofi,
NepHOREISCKE LoGaBaAd no KanaiM 0,I B. pacTBOp eXROr'c HATDA
ZO IOAHOI'0 DACTBODEHUA aJM38PEHKOMIJNEKCOHA. PAcCTBOp mepeHo-
CAT B MepHyD Roa0y Ha I X, X06aBAA0T HO HOJDBRHH OC0BheMa BO-
Ay B OCTOPORHO HeATpaJmMSyT COJAHOH KMCJIOTOHR, pastaBieHHOM
I1:20, mo nepexoXa moJeTOBO# OKPACKH B KpacHO-Gypym
/pH = 5-6/. BareM IOJMBawT KO METER BOZOZ M NepeMeIm BaDT
pPacTBOp. YCTOHYMBOCTS PACTBOpE SABHCHT OT KaYeCTE2 LpAMEHS—
eMOT'0 pearTHBa. lIp# IMTeNRHOM XDAHEHWA ANR3aDHEKOMILTEKCOH
YACTEYHO pasjaraeTcs, ¥ ODHTOTOBISHHME M3 TAROI'O peaKTHBA
PaCTBOp MOXET OHTH CJSIKA MyTHHM: €TI0 HEOGXOIEMO HpOPAIBTPO+
BaTh Yepe3s CHIATIaTHE MABTD.

7. AneToH.

8. ByfepruZ pacmop aneTaThal, pB-4,5. HaBecky yRCycHO-
xdcaoro HarpEa I00 © pacTBOpADT B BOXe, XobaBaanT 50 MA Je-
Zagoll TECYCHOE EMCHOTH ¥ EOXEBaDT BOEPE X0 I & /pacTBOp HpE-
MeHASTCA NpR (OTOMETDHDOBOHEE € &/W3EDHHKOMIIEKCORATOM Ig-
pas/. :

9. Bydepmui pacteop auerarHH#, pH = 5,2. HaRecky yxcyc-
HORMCJOro Havpua 100 r pacTEOopADT B BONe, AoGasimnr II ma
ZeEAROE YRCYyCHOR KECJIOTH W LOJEBART BOXOR Xo I i /pacrmop
IpEMeHAeTCH OpR POTOMEeTDRDOBAHED C &JM3ADEHEKOMIIIE KCORA TOM
-ﬂaﬁmw .

10, Cuemanun# BOJNHO-aDETOHOBH{ peareBT. CMmemubakt [0
00BEMOB 8HETOHE, YeTHpe o0heMa pacTBOpa aMM3APHERCMINENCTEa;
XBa ofseMa OydepHOro pacTBopa B JeTHpe 00LeMa pacTEopa asoT-
EORECJOTC UEDRA RAY 830THOKECAOTO ASETAHE /EeOGXOIMMO CTPOre
cO0IAATS NOPRICK KOCaRiICEUA DeaRTEBOB/. PearerT Mawycrof-
YEE B COTORRYAS BRNOCDEALTHZHHO HEpeX YHoTpelaeHise.

o
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11, Cuemanuuit Bommul pesrenT. CMEHMBAKT YeTHpe O00meMa
PaCTBOpa AMMSAPHEROMINEKCOHS, XBa o0beMa OydepHOTO pacTBOpa
2 ¥emHpe Oo0neMa DACTBOpA &SO0THOKRCJOIO LEPAK B A30THOKHC-
JOTO JAHTAHA.

I2. CramzapTaui pacTsBop §TOpAa. Hasecq 2,21 r @ropucro-
TO HaTped OC.¥., BHCJNEHHOI'O LIp: 105°C B Teuemme mmyx 3acoms,
pacTsopapT B MepHOE KOaXGe Ha I X B EACTE/UMPOBAHHOH BOXE.
Hoxyuenmuit pacTeop coxepzeT I Mr dropa B I ma. HocuexoBaTels
HuM pasdaBneEmeM B 10 pas rorToBsT pacTBOpH, cozepxamme I00
2 I0 MEr §ropa 3 I M. PacTBOpH XpaEAT B NOMITRICHOBHX CO-
CyA8X ¢ IJOTHO SAKpHBADNEMACSA KpHEKAME.

Xon aneim3a

Hesecry anamasmpyemoro marepeasa or 0,05 xo0 0,25 r
/cM. radx. 4/ nomemant B IJRTHHOBHE TEI'eds, modasagor I T
KN aCO, ¥ TmaTeJbEO IepeMelmBanT, Bpalias TAreis. PocHarHoe
mmpamnoe cupse /HOCHOpRTH, amaTETH B Xp./ pasmraercs
np cnxapiesmm ¢ I r KN acos He NOJHOCTHED, T02TCMy NpH ami-
Jm3e TarmxX Martepuamo® Hamecry 0,05-0,1 r cumBaawr ¢ 3 r
KX acog B TARMX X° YCJOBRAX, [[p MajoM colepxarmn fropa
/ = 0,08%/ B cumxarex Hemecry /> 0,1 I/ cnaamamor Tame ¢
23 r KX 8605+ Conepanmos TUrAA CHEABAHDT IpH 850-200°C B cm-
ZuT0BoE Wi MyheXsEOR Newm B Tevemme 20-30 MmEyT K/ Cnxap
BHESI2WMBENT rOpAYed BOKO#. BumeravABarme SHATATENBHO JCRG-
pASTCH, SCIX B THVeNE: CO COZABOM HAMMTH X0 UOJOSEHH 00neMa
BOEH » UOCTEBHTH 8r0 Ea 0G0 HATPeTyD /RHRIDYeHEyn/ UITEY.
Trreds HepeHocsT B CcTaxkaH eMrROCTED 200 MA ¥ pPRCTBROPANT Crlap
ropauedl IRCTRIUMPOBAREOK Bogoh / ~ I00 ma/. Kycourn cumsa
PosIpotiAYT CTeRNARNHOR Hamowrol. 1R MOXROYO DACTEOPeHRAA
@wopw\a DACTBODH HArpepawT HOYTHE KO RpkeHWs., CTARSR CHEMA-
T ¢ NJRTER R JOGEBAANT B EETO 2 MI PACTEOpPE XJODHCTOTO
EeNesE, » TH&TEJHHO HepeMerBBas PACYROD CTEEIANHOR Kanow-

1/ OmHOBpeMeHHO cTams? Tayxok omwr: I r /um 3 r/ a0,

¢J2BIATOT B IIATEEOBOM TEIEe B TEX X8 yCAOBAAK, §TO I

SHATA S pyemsi& MaTeprai.

xx/ Loy mwmw FOCHOPRTOB WAH CHIRKSTY
05% ; HRS OeLVT «

o M
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rofi. llpnm o2TOM HOABJAETCH OCBEMHCTHE OCANOK TEMHO~3eJeHOIO

msera. lNlesounne pacTBODH He DEKOMEHXYeTCSH OCTABJATS HE HOYb
B CTAKSHAX BO M30exsnme 3ATPASHERMA MX 34 cyeT coplivn npu-
Mecell w3 mosuyxa, g Jydmed Koaryliaip OCaika CTakaH cTa-
BAT Ha 20-30 MmH. Ha TELIY® /BHRMOYEHEYD/ MIHTRY. OCTHBIMIA
DeCTBOp NepeHOCAT B MepHy® Roady na I00-500 Ma /oM. Taox.4/,
HONEBANT AC MOTRA BOXOX, NepeNMeUABRADLT H OCTABAADT Ha

HOYb.

Ins foroMeTpEpOBAHAS OTPRILTPOBHBADT YACTH PACTBOpA Ye-
pes (uisTp ¢ cuneR JemToi mim wepe3 nBoiirofl fraeTp ¢ Gesoi
JEHTO! B CYyXyD KOHAYECKyD X0XCGy Ha 100 mxa. [epsyo mopummo
@uabTpaTa ordpacusanT, BRABTPOBATH HANO OYEHD TUATENBHO,
TaR KAR MaJgelimee nonamHie OCSIRA B (MABTDAT DEBKO 38BHmAST
pe3yJABTATH ONpexeNeHnsd,

Tadmmna 4

BeuuunHa, HaBeCKR:¥ O0BEM DacTBOpa 1A Das/MYHHX

conepxanu¥ dropa.

- e e e e e e M R S e e e WM e B W e e e e e e e e e e e

[Ipeanosaraemoe: Hasecka  OGbeM pacrsopa OCbeM amm-

cozepxamme $ropa,¥ DpoON,T C OCAEROM, MI  KBOTHOR wacTs
pacTacpe, MI

0,005 - 0,02 0,25 100 10

0,02 - 0,I 0,I 100 10

0,1 -0,5 0,1 100 5

0,5 -1I,0 0,1 200 5

I,0 -3,0 0,05 <50 5

3,0 -17,0 0,05 250 2

7,0 -I2,0 0,05 500 2

doToMeTpHYECKOe oNpenessEme (ropa B pacTBope MoxeT CNTH
BHOOJHEHO N0 peartme odpasoBasEus AK-Ce~F nuam AK-lLa-F B BOX-
HOR Wil B BONHO-aLeTOHOBOZ cpele. B sommoff cpeXe oxpacka
pasBEBaeTCH B TeUeHEe IBYX YACOB; B CpeXxe, coxepmampeit 20%
aeToHa -~ B ‘revenns 30 MBEHyT. B TOM m B XpYroM CxydJas OKpac-
Ka JycTOlluMBa B TeYeHme CyTOK. CpexHme co¥epxamms §rropa
/> 0,I%/ onpexeaswr 1O peaximm o6pasoBaHms AK~Ce-F 3 BOXHOH
HAE B BOXHO-8IIeTOHOBO! cpepme, MauNe Roxmwectsa ,/0,0n%/ -
HO pesrmms o0pasoBaERA AK-La-F B BOXHO-aUeTOROBOE Cpens.
[lpm nc-  “OBRe pacTsopa K GOTOMSTPEDOBAHER ResOXC#mM: COOMR-



srnereieHuEl  [ODAZOE KOCABISHES DOSKTHBMR | aERiESi-
PRCERCD — SJANSADREROMONSTCOH -~ 8neTeE - gvdeprsli paoT -
~ DACTEOD A30THEORHCIOTO LEDAS /antaua/ . Las FORODS HEH
2 MOXEO LDAMORAYS OMeueEWER BONEEE B1 BOREC-aK8 '0HO-

. pearer? /cm. DearTHBR/ .

|KBOTHYD WACTH (mabTpara /oM, Tadk, 4/, HONYSeHE IO

: pepEyD moAdy Ba 50 Mo 7 ROSABAMRT EO WOMBBHEN
G AMEDOBAYNHYD BOTY. WSCHTOR meJ0uH HefTPABSYET I
IEKCORY™ ; Rodanimpr uxnatnoff C,0 s amiseg
¥ HedTparzssypT pacwrop paslesmesmol [:20
wReXOToR X0 nepexois GROJSYOBOR OKPACHH B APED-EOL
/B SABECHMOGTE OT CTSHEHE A#CCOLMALEE aTABapRHROMINEEIOHA 6l
pacTRUPH HSMERADT OKDAOKy o EerTod mpm pH < I Xo cnnel npm
i > 10/

¥ pacTeopy FOCSBIADT A3 NEOeTKA I0 MA CMEIBMAOIO pearss-
g BOXEOTO mam 20 MA BOXHO-S8UETOHOBOIO, ROJMBART HC MeIRy
»opofi B OepeMmenmBapT. BONERE DACTBODE BRECDEMBEDT 2 WaCE, -
BORHO-2LETOEOBHE — 30 MRHYT.

L4 DOCTDOSHEA KR&JHCPOBOYHOIG I'DAfERs OEHOBpEMEEHC C HO-
ORTY eMiME PACTBODAME T'OTOBAT CEPED CTaHUGDTHHX DPACTBOPCE.
B BOCeMb MepHHX KoX$ Ea 50 MA DOMemamT RS Cppeixk Ha IO mam
ma 5 mx oo xsuasw 0; 0,5; I,0; I,5; 2,0; 2,5; 3,0; 3,5 mx
CTARNADTHOTO pacTBopa, colepxamero I0 mxr ¢ropa B I X
/0; 5; 1I0; I5; 20; 25; 30; 35 Mrr ¢ropa/. PasGaBispr pacT-
BOpM BOEO# EO NOJOBEHK OCheMa ROJOH, BBOXAT 0,5 Ma pacTsopa
afR3apEHKOMIIGRCOHS ¥ HEATpama3sydT pacTROP CONAHOR RHECIOTOR
1:20 mo mepexoma Gypofi OKDACKE &M 3epPHHKOMIICKCOBA B APKO=
xexTy® /NOCTATOYRO ONHOA-ZBYX Kameuas Kuciaors/. Nodaeasor,
X8R ¥ B HaJm3mpyeMuli pacTBop, I0 Ma BomEoro mum 20 MJA BOE~
HO-gUEeTOHOBOT'O CMEWAHHOI'0 peareHTa, HNepeMEeEHBANT B OCTEBJA~
DT EA 2 vYaca BOAHHe ¥ HA 30 MEMHYT BOEHO-aleTOHOBHE DACTBODH.

OnTrYecKyD LIOTHOCTS AHAJE3APYEMOI'C DASTBOpDA M3MEDHADT
o.mo:spgyenno ¢ ONTHYeCKO} NITHOCTHD CEPER CTAHIADTHHX DACcT-
Bopo® ',

AP HEROM

x/ B nepHOX OCBOGHHs METOXA peKOMeBIyeTcH CTDOATS BE
™H nalepggu raxnod mosoil c§§a§ pacr%cm. po Tpal

10
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PacTBOpoM CpaBEEHRS CHYEHT HyJeBM pacTBOD x/ .
PacTBODH NOMENANT B KUBETH ¢ TommHOE cxog 20 ed.
JnTRvecKyd DFOTHOCTE MOXH0 HIMEDSTS B4 CHerTpOPoTOMeTDE
opE A p © 620 v, JoToROJODEMeTpe QTIK~60 cO cpeTOfRINTDON
B I3 opg A mp = 620 M, DIKH-57 co ceeTodHABTPOM ¥ 7 Omm

A mp = 510 mM, I3K-56 co cBeTodmiBTpOM K 8 mr A p = 597um.

Conspranpe @ropa 2 upode DACCUMTHBEOTCA N0 FOpMyNe:

%ijrn ur}?,ef»VI :IOO
HV, - 10°
SEE M o- BOMMYECTBO fropa, HAMRRCHNOE B AJMKBOTHOR 4ACTH -
JIR3UPYEMOTO pacTBODa, MKD';
M, = BOIUIECTBO frops, HalNeHHOe B AJMKBOTHOE T8CTE Do
£TBODE TAYXOTO ONHTA, MET;
H -~ HeBecRa, Mr;
| — oUumzd OoCTeM pacTBOpa, MA;
; — 0UBeM QIRKBOTHOR 9YACTR DACTSOpE, MA.

NECTBODA

X/ OFHOBDEMEHHO ESMEDART ONTEWECKYD D/ THOCTE
TAFXCTO OUWTA, KOTODHI I'OTOBAT TAR Xe, KAR HHA
DacTROpH, BCJAX B NapTHE Npod NPRMEHAMECH pa > JICB
negnw;emm HX B DacTBOp /ROJEUECTBO RapCon w% oonem,
3 aJRKS”THOR TacTa/, TO pEKOMeRiyeTes i Of TTYTOH
npoG B TeX xe yCJOBEEX IOTOBHTR DACTECD §JyX000 ONHTA, Ol
TYYECEAs NEOTROCTS DAGTEODa IAYXOrO ODWTE UDH 1T we
MHYeCKY URCTHX DOAKTEBOE He NOIXHA Hpesumarh 0,00,

ke YJOIOBUS
W
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H. METOL ONMPEIEJEHVA BOJHIMX CONEPEAHMI OTOPA
B MVKPOHABECOK

MeToz pexOMeHIyeTCA X7 onpelaienid CONHIMX colepxaunil
¢ropa /or 5 Eo 50%/ u2 mamecor 5-I0 mr. Haseckm caenyer
dpaTe HA MUKPOBECHEX IIC DASHOCTY C TOWHOCTEM O 210 1.

Ixs onpeXeseREA fropa B yRASAHHOM WHTEepBaje COZepxanmit
AOOOABSYDT MEDHY®H HOCYRy ¥ nEneTks 1 RIacca TOYEOCTH B
RaumdpoBaunne. JACTHAMPOBAHEAS BONA HOMXHS CHTE NEperHaH-
Han /xycopad/. Heisss mois30BaThca XemaHepa/m30BaHHOR BONOH,

B MpHepanax, cojepxammx Coxsme {ropa, 4YeM ajOMRHRF, eI'0
ONPERe/NT $e3 HpeIEaPRTENHHOTC OTHENeHRA MemanmuX 2JeMeH-
rosiY, Meroxz onpenessiua fropa Ces OTNeNeHRA MelaDIMX die—
MEHTOB HpOBepeR HpR aHaum3e (umoopzrra, GopofumopHTa, TAHTAIO-
HHNOOATOB, DELXOBEMEIbHHX, JDAHOBHX, HMDROHMCBHX A TODREBHX
MRHePaaos,

lpr ansiE3e MRHEDAJOB, CONGPXANMX SHAUATEJBHHE KOJRYECT-
B AJOMUHWA WM CepMaums, AT OTHeJeHAS MemaoupX SAeMeE-
TOR OpAMEESETCH TANDOMTRAYSCKOS OCAXNEHHe BX ¢ OCEOBHHM
KapOOoHaTOM AByXBAJeHTHOr'O xejesa. MeTol ¢ NpeXBapHTEIBHHM
OTHEe/EHReN MNSOMEX SNEMeHTOR NPOBEpeHW IpH SHRJM3E CHIMKa~
TOB DASUMYHOrO coctasa ¥ docdopuror.

Cpexpue RPANPATRYBHE DACXORNEHUS MeRLy OCHOBHHME # IOB~
TODHEME OUD¢IefeRMAMA (TOD& B HHTEDBAJE er0 CORepxammd oT
5 %o 50% xosedmorcs or 0,2 ;o 0,5%.

Xox aHo mMBA

HaBecky mmuepasa 5-10 Mr /oM, Tadi. 5/, B3ATYD Ha MER-
poBecax ¢ TOYSOGTHR X0 24107V 1, noMemmpT 3 NISTNROBHE TATeRs,
sspye L T KX aC0, /oTBesmBeDT Ha TeXHEYECKRX secax/,
TETSIREO DeDEMCERBADT B Cluiasaady B wyde mHOZ Deum Opm
850-500°¢ » revense 20 MUH. CHA® BumejawksapT Topgyed Bo-
xolt /60-70 M3/ B cTARAH eMROCTED 200 MJ. PACTBOD HADEBADT
A0 JONHOTO pacHamenud CRIABA. TmAT™ JLHC OUMERIRT TRIEIL N
FDUERY . QPOMHBHHE BORH HDRCOSHYHALT X OOKISEMMY DACTBODY.




¥ 139-X
Tadmaua 5

Bexrunaa HaBeCKR ® OCBEM DACTBODOB XA pasMHIHHX
coxepxaunil fropa

. e W we R e e R AR W W A e W e s Aee e e G e B e e e e e el

Opexpmonaraemoe  Hasecka OOneM amrBoTHO# CORepxamme

coxep: e MI gacTa pacrsopa, (§Topa B amMm-
dropa, Bosrroff Exs ompe- BoTHOR wacTa
Xexemna, MI PacTBOLA , MKD
5 - 15 I0 5 10 - 30
I5 - 20 I0 3 I8 - 25
20 - 30 5 5 20 - 30
30 - 50 5 3 18 - 30

[Ipn anamm3e MEHepAJOS, He TpelyDmEX IpeNBapdTeJIBHOTO
OTHeNCHASA MeBADNHX BJAeMEeHTOB /COEepxaNme $TOpa 3HAYHTEJIBHO
GoJbDe CONCPESHMA SNIMEHEA MJA OepRALmMs/, NOAYYeHEMH 1OCJe
BHIEJAYIMBAHASA CILIABE PECTBOD OXJAXNADT, OEepeHOCAT B MEPHYD
ROXOYy Ha 250 MJ, XOAMBANT KO METKA NEPOTHAHEOA BOXOR B une-
peMeEEBANT. YACTh pacTBOpa OTOHEALTPOBHBADT ©[23 PRIBTD ©
Cesoft . eHTOA B CyXyn KOHMYeCKYD KOACy. Hepsyp uep iy risT-
para /I0-I5 M1/ ordpacuBanT, AJMKBOTHYD 9aCTh (HAbTpATA
2-5 MI /cM, Tada. 5/ noMemanT B MepHYD Koady Ha 50 mi.
AJmMEBOTHEA YAcTh HOMXHA COXepxatsh oT 5 mo 30 Mxr fropa.
Prop oupereaarT GOTOMETDHYSCKHEM METONOM, KAK ONHCAHO BHE,

Iag oTHescHMA MeISNIMX 2JeMEHTOB pacTBOp, NOJYYeHHHA
noclle BHIRJAYRBAHNA COXasa, HarpeBADT Ha OJAUTKe J0N 80-»9000,
EoGaBJEDT 2 MJI pacTBOpa XJODHCTOT'C Xelie3a B COJIAHOH RuciDTe
/cM. pearrmeH/, THATEJBHO NEepeMENMBADT B EATLPEBADT Ha CIAG00
Harperofl DJMTRe JO KOAUyJIAIMA OC8IRA, He XOBOXA XO KUDEHRd.

Ocrusmm# pacTBOp NEepPEHOCAT B MEpPEYN® RaJIMODOBAHHYD KOA-
Oy ®Ha 250 mi, EOJMBADT KO MeTHKM NepeTHAHHOH BOmo# ® Uepeme-
mEBapT. llepeX PRALTPOBEHMEM pACTBOD B3CalXTHRAnT, YTOOH yO-
JOTHHTH OCAIROM $rabTp. OTPRABTPOBHBADT 38CTH DACTBOpA vYepes
cyxoff msollmo#f §masTp ¢ Genof JeHTOH B CyXyn ROHEYECKYD KOJ~
oy. Hepsyn nopmmp ¢aasrpera /10-IS5 Ma/ ordépacuBanr.

ADMKBOTHYD 4acTh OTYRISTPOBAHHOI'O DACTBOpA OTORpaNT Ka-
JmOpoBaHHOf nuneTKof, nomemapT B MepHyD xoxdy mBa 50 Ma n
onpexeaspT §TOp HOTOMETPRYSCKEM METONOM, KAK ONMCAHO BHEE.

I3
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I, OUFEJEIEHVE ®TOPA B COISHOKHCIOM PACTBOPE

Jlis yCRCDeHRS sHAAESe (PTOp MOXHO ONpelelsTs B COJANO~
XYCAOM DACTEODE, DPRIOTOBJNEEHOH XIS onpeleleHds IPyIEX 8Je-
MEHTOB, HADDPEMED, KPEMESBOR KHCJOTH IO HHoTpymuEE HCAM
% 10I-¥, Jo »70ff EECTDYHOHE HABECKy CIUISBASNT C 3 I CMECH
coxd 1 Sypd B orHOmeHEW 2:[ 3 BHmeZawmBepT Bozo#. JodnBimor
100 mx coasmoff KRCJOTH 1:3, DE&CTBOP HepeEOCHT B MEDHYD KOQi~
gy ma 500 ma I XOMEBEXT EO MeTRR® BOXOH.

Jng onpeFedsEms @ropa AMNKBOTHYD YaCTh NOXNYYSHEOTO DacT-
popa 100 M Romement B CLARAH eMKOSTHD 200 MX ¥ BeliTpa -
aypr 20%~Hs4 PACcTBODOM SXROI'0 HATDA XC NOLBACERS JeTKOR
MyTm, BROCST I I KN 200, /oTBemHBADT H3 TOXTHYSCREX 3ecax/,
HATDEBANT 4O DACTBODAHBSA CONE A XOCABASHT 2 MA DICTBODA
LAOPHCTOrO mexesa, 3,5 H. HO COZAHOR RECJXCre B COXEPRSWErO
25 ur Fe B I ma, Harpemawr 1o Xoalynamms OCAQfKe, Ee XOBOXA
xo xanemss, Ocresmed pacTBOD HEPEHOCAT B MEpHYD XOXSy Ha
200 Mx » XommBamT XO MeTKM BOXOH.

Yac1s pacTeOops ONMABTPOBMBADT uspes CyXoZ mmofmof
faastn ¢ Oenok rzewroff, lepeyw mopmEm. uABYpaTA OTODACHBANT.
A TEKBOTEYD Y86¢Th OTJMAMTHOBANHOre pactzopa /me Somee I0 mu/,
coxepramyo 5-25 MEr ¢ropa, noMemanT B Mepryn oAy ma 50 max,
OUMHBADT CTeEEE XoXOH BOXOR, mprampemr 0,5 MX pecTROpE am-
38pE EROMIZERCORS ¥ HefTDANRSYRT DacTBOp, EOCSBX:S IO RANAsM
conmy® xucxesy I:20 3o HepexoRe fmoisToRof OFpacrm ammse-
DPEHEOMIJERCORS 2 ZAATYV. JOCABEART CHMOMAEEEY DOATeNT, JOMi~
BAKT KO NeTHE BOXOH, NepeMermapasT u JOTOMSTIADYDT KAE CHE~
CBHO BHEE.

B COIEHOEECIDM pacTacpe JTOp mOxer? OHFF QIpsFesen ¢
HOrpeEEOCTHR, X2 OpsBmEarmef JONyOoTEMNS DACXOXEHES, IDE CO-
ASpXaHEE er'6 B Ipode doxee (,5%, UyBCTRNTOEGEOCTS MOXHO IO-
BHCHTH, eCIE CparTh XXg ompeXsiemus He I00 MX OCRGBROITO pact-
Bopa, a I50 mma I75 mx.

x/ OCper WOGXOXHOI'O PACTBOpE MORET CWTH HHEM B 3aDECAMOCTH
OT XOp SRANASA,B HPOTIECCE ROTOPOTO NOXyYASTCA COXAH!
_PacTBop.

I4



pﬁ'm% xmmz'mgv:m;m;;zm”s* mz.ge, U B cma&&*s& 'ta?.m%«*
Corepmanse §ropa T Dactsope DACCIETHBADT O Hopay ™ -

Vo o 100

- Wy "«1;£ 100G

THe M = ROJEYECTs0 $rops, nsliyedscs © aBKBOTHON
FOMSTDHDYEMONO patYRODE U0 Tradexy, WMIT;

V) = O056M HOXOZEGTO DARCTEODE CONEDESTBTO BIATyyn HaBes”
vy, /5007, wu

Vy = cUsen gasieorsol TasTs BOXCEMOTO DACTBODE, pRATd

Ban oupoxesereg gropn ST00 ma/, ux;

Y, = OOBEM PACTACDE ¢ OCAEEGM /IOCE2 OCARESHN A MowanWET

© snementom - 200 mu/, M

Y, = 00%Bex BJEFBOTHON <ACTE UTPEXSTPOBEHHONG DECTBOPS .

pssyoll xus gorcMerpuponanms /107, mag
H - mebecxse AHAMNSBEDYSMOTO MATSDEANA, ML,

IpeEiarasui MeTOXCH MOXEO BOCLOIBSOBATRCH Kid oUpele -
AeBus PTOpE B PEXHOMOTHYSCKEX DACTBOpAX. B 2YoM cayuse Oe~
DYT TaKyp aMMESOTHYD 98CTs DACTROPA, B KOTOpOE COXepmiTCH
He Cojee 3 Mr ¢ropa, pasGamxsor BomoR Xo 100 wx w xanee Bk-
DOJHSOT ompexeleHme /mefiTpaxwsamms, Xotapremme KN auO
OCaxzeHHe MeInpupEX 3JeMEeHTOM B JOTOMETpRpOBaHEe, TaK, K&K
YEASSHO BHEE,

Conepxanpe fropa B TEXHONOrEYGCKRX DACTBODAX DACCIATH-
BapT nO dopmyae:

m-\/s . Io"’s
Vy -V
Txe V - O0neM AMMKBOTHOL YACTH TEeXHONOI'HYSCKOIO DacTsopa,
aami! A ONpeAe/EHEA {TOpa /aIMKBOTHAR TBCTS KOMXHE CONED-
zaTh He Goxee 3 Mir ropa/, M.

OcraxnbHHe 0COSHAYEHES T6 X6, WTo ¥ B Opexunymelt gop-

MyJe .

rFRla=
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1¥. SOTOMETPHYECKM] METOL OIPEJEJEHNMA ®TOPA TOCIE
OTIEIEHVSA ET'0 OT MENAKIMX SIEMEHTOB
PO MAPOIVI3OM

Ormesenne ¢ropa HNEPOIrMAPONM3OM OCHOBSHO Ha COOCOGHOCTH
MMHEDANBHONO CHPBA pasjaraThCA HpR BHCOKOA Temmepalype BO-
IAHHM [18DOM WJI BJAXHHM BO3XyXOM. [Ipu 3TOM OCpa3ypRTCH OCHOB-
HHe OKACJH H (TOPHCTOBOZOPORHAH KHUC/OTA, KOTOPAA KOMMYECT-
BEHHO yJlaXfeTcd B3 aHAMSEPYEMOr'0 MaTepRaia ¥ KOHNSHCHpY—
eTCs B NpREMHERe. OTODEAH MEJOUHHX R NEJOYHO3EMEJBHHX Me~
TAJUIOB, a Taxge (PrOpuAH GeprimA B Npolecce NMPOraIpoJRSa
pasJjaraprcsa ¢ TPyMOM, Tak Kak B OPHCYTCTBHE 3THX 3JIEMEHTOB
00pasyuTca OKACJH OCHOBHOI'O XapakTepa, KOTODHE cpasy xe
noriomanr $TOpHCTOBONOPOREYD KRCNOTYy. K marepnalaM, He CO-
IepxamyM KpeMHeKMCIOTH, KOOABIANT CRJMKAT HaTpHA, KOTODHHE
HeOOXOIAM LA OTTOHKRE ¢ropa. Kpome TOro, CnaaRaT HATPHSA
cnocoderpyer GoJee NONHOMYy BCKDHTHD SHAJMSEDYEMOTO MaTepm &~
na. [IMpOrRAPOJM3 NPOBOLAT B HPHCYTCTBRM KUCJIOTOOCL 3y DmMX
COeXRHEeHR!, WEJOUHHE COJM KOTOPRX KOCTATOYMHO HNDOYHH ¥ MAJO-
pacTBop v+, B RayecTB® TAKAX yCKOpHTeJeld HpuUMeHSOT
Ti 0, Aly0,, U 05, WO, n EpyTEE OKECAH. B nperiaraemol
EHCTDYKIMA B KaYeCTBe YCKOpHTEJA DEaKUAM OTHeseHRA {ropmcTo-
BOXODOEHOR KHCJIOTH HNpEMEHAETCH ORACH a/XMIEMS, B OpRCYTCTBER
OKRCH AJNMPHRS NEDOTEEDOJHTAIECKOS OTTEJEBHE (ropuaCTOBONODON-
HO# KHCNOTH HXeT UpH 1200°C.'Jlomw C HABeCKO# nomemanr B
KBapHesyD TPyOKy ® BarpesanT B TpyOuaro#f neum, JacTmiaar
colupapr B CTeRAAHHHE coCyl. B a/MRKBOTHOR YACTH NOJY9YSHEOI'O
XHCTRIARTA OnpeXsXsawr $TOp JOTOMETPRYSCKEM METOROM C almsa-
PHEKOMILJEKCOHATOM I®DHSA.

MeTOX pexOMEHAySTCH XAA ONpeXeMSHEA (Propa B I'ODHMX 0O-
poXAX, PyNAX M MHHepaXaX IpH COXepxanwm ero or 0,0I xo I0%.

PacxoxneHms MexXy OCHOBHHME 7 HOBTODHAME Onpe NeleHRAMH
YKIARHBADTCH B NONYCTRMHE DACXOXNEHHS BHCTDYKIME IO BHyTpE-
Ja60paTOPEOMY ROHTDOAD®,

lins coxepxammit Godee 5% RONYCTEMEX pacXoxxenmii B Tadim-
e WHCTDYEOER NO BHY TPRARCOPATODHOMY KOHTDOAD HE HMeeTCH.
0 RAHHHM @BTODOB RXAS CoxepxamMd gropa or 5 xo I0% pacxox-
KRS MeXNy OCHOBRNHMA B HOBTODHHME ONpeleNEeHHAMZ COC TaBJADT
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Tadanma 6
JonycTaMue pacxcxneanﬂg
C xgg?m;éﬁ gp;, % JlonycTaMHe PacXOXNEHHH, -0‘}:8;% }
2,0 -4,99 I8
1,0 -1,99 22
0 ] 5 -0 ) 99 28
0,2 = 0,499 34
0,I ~0,I% 40
0,06 - 0,099 49
0,0 - 0,049 55
0,0 - 0,019 63

11% oTH. /pacXoxXNeHHA PACCYNTHBAMACH, X8R ¥ B MHCTDYKIME
0O BHy TPRIAGOPATOPHOMY ROHTDOAD, ¢ 95%-HOH NOBepnTeNLEOH
BepOTPHOCTEV/ .

PearTHBH B MATeDRAAH

1. Kucaora consses, pastasmensas I:I0.

2. Harpmit emrm#, 20%-mn¥ pacTBOD.

3. Comrar satpas N a; Si0; , Xo¥

4. lepwtt Il asoruonm~smit, 0,02 M pacrBop. Hasecxy 8,53461
2BOTHOKHCIOTO NepRa Cf/N 05/, 6H,0 pecTBODADT B IMCTH LTHPO-
BAHEOE BOYe B MeDHOH xoale ma 1 X, xoimBadT BOZOA X0 MeTxRm
4 UepeMernBanTt.,

5. JRECD 2JOMAHWA,
- [IATHORHUCH BaHAKEH.

?A Dyfepunl pacrsop pl=4,5. Hapecky yRCYCHOMAGIDTO HET-
pag 100 1 » 50 uX zexsuOof yRCYOHOM HMCKOTH DRCTBODEDT B ARG=
TRAZRPOBGHECH BOIe » goansawt BoXOoR Fo I 4.

8, CMeBoMHHE DeapeRT — ATMSADHEKOMIJEKCOHAT IepES, Ha-
BOCRY anWSapEEROMLIexcona 0,183 I noMemant B MEDHTD ROICy
aa 800 Wi, UpRaBany 100 Mn BORH, I MA KOHUSBIDEDOBANHCT O
SECTECDE SNMEAKS B HepeMemMPALT X0 DOMHOTO DAC ﬂ*‘nﬁmmﬁ AR
RIRCOMUIGRCOER, Jares ppuampamt 200 ma guevom, 75 ma Oy~
(RDEOTG pactBopa ¢ pH=4,5, 25 ma 0,02 M pacrsiva ss0THORNO-

L W

Fi AWRLIAET ngoTBOD YO0 MeTER 3 DeUaufimpant, Uaende

S

Qi"‘b
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YEBOCTS CMCIAHEOT'O DOGTEHTA BuBHCHT OT LUDEMEHAEMOTO almsa—

PRHROMOJIEKCOHA. JJAf paGOTH MOZXHO HOJRSOBATHECA TOXBRO HpOSpau-
HHM DaCTBODOM CMENAHHOTO pearesTa,

9. CTaERapTHHe pacTBOpH Topa -« CM. JacTh I, pearTHBH,

10. VuxumaropHas Cymers yEmpepcaxssag /pH I-10/.

II. Crampeprane O0pasid ¢ yCTAEOBJC HHEM CONSDXGHHOM
gropa.

Annapatypa

1. 3zexrpomews Tpyduaras C(Y0I-0,I5 I,4/I2 MB mam
CY01-0,15 2/12 Mp ¥/,

2. TpyORa EBaplesad ¢ XOJOXWJIEMEOM /prc. I/. OCmas
IXEHES TPyOK® ¢ XONOEKMABEMROM COCTABJNAeT 420 MM Fif Neunm Xim-
nok 140 Mm mum 480 mm xng neww mmmHo# 200 mM. Jmasesp TpyOEm
MOEeT OHTH I4-I5 MM, IJmHa XOJOXAXLHEKS - I20 M, ZXEaMeTp
XOJMOAUABHREA ~ 30 MM,

3. Illapoodpazoparess /puc. I/. MOCKOEHyD EOACY EMRO-
crsp 0,6 X 3aRpHBapT OpOCKO# ¢ ABYMA OTBEDPCTHAMA. B ONHO Of-
BEPCTHE BCTABAADT YpyORy ¢ BODOHKOR XEREOX ~ 400 MM Tax,
YTOCH ROHeIl TpyOxy NOYTRH Kacaacd AHa KOACH, Tpyoma cayxaT
L pery MpOBaHAA IABICHHA, 4 TaKxe L7 NONOXHEHR S IApoos~
pasopareds pozpi. Yepes BTOpOS OTBEDCTHE BCTABAADT HIOTHYTYER
TpyORy ZXA cOeIVHeHHg napoolpasopaTess ¢ ksapueBolt TpyOxoi#.

4, WsorayTas KpapleBas TPYORs XAE coeXpHeHma /ma mimbe/
napooGpasoBareis ¢ xpapuesoft TpyOkoid /pmc. I,5/.

5. AJOHEE ¥BapUeBsll LIf coeXndenms /Ha mumde/ xsaplenod
TpyOR®M ¢ npmemHmKRow /pac. 1,8/.

6. Jomourm dappoposue k£ I wm xsaphesme /nmna 50 M,
mapusa 8-I0 MM, BHCOTa 6-7 M4/,

7. Tarmm Gapjoposre ¥ 2 nam & 3.

8. Peryasrop maupsmexms PHO-250-2.

Q. Tepmonapa [M-I.

IV, Muaman . epmerp MIOI-154,

IT. QaemrponsmTra /Mg napoctpasoparens/.

12, Hpeuew wz =apooTOikrol §RORONORE /IMECT CH0T
400 MM/ NIA BE2NeHRs JOMOUEY B KRApURTYR wnyouy

J Ips ozmeis uzm $TOpE UHpOT ALPC. 11 50¥ LUKHO HCOOABICEATE
9aTy0 0eYb 5 EBADHEEYD sOnapaTtyy gymﬁ HOECTPYRO®A, B
amm CAyuae DexEE OTTOHKE HTOpa ECLoH ONTH paspadTaE Ha
CTEIZEPTHEL OOpASUAY ¢ 12:20THNd CONSDRAHNeM PTODa.
I8
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Xoxn uAaym3a.

HNonroToBRa npréopa

Mprdop COGEpENT COIVIacHO cXeMe /pmc. I/. Keapuesyw
Tpyory /puc. I,I/ mpomusamT ropsdeil Bojok. B KOACy-RApOOG~
pasoBarexs /pwc. I,3/ 4epes Bopomky /pmc.. I,7/ BBOEAT He-
OROABKD RPYIMHOK OODHCTOr'0 CTERNA MNA OPSAOTBPAMEHES TONYKOB
Op¥ KENGHHA ¥ HAJWBAWT BOXY NpHOM3HTESABHO IO HOJIOBEHH 00H-
eMa. Keapnesyp TpyOry HoMemanT B TPyCdaTyn 3JeKTpOHevYs
/puc, 1,2/. K mommy A KeaplieBOE TpYORM ODHCOEIMEADT NADO~
opazopaTeNs ¢ NOMOMB® M3OrHyTO# TpyOxm /puc. 1,5/, K KOHLY
B OpmCOSEMHANT siomk /puc. 1,6/ ¥ NOZACTABINDT HDREMHMK XA
c6opa ROHNEHCATE. XOMOXAXPREK HAOOJHANT BOXOHA. BranIanT
TpyOduaTyD Devsb W OARTKY Dapoolpa3oBaTedifi B 2JAEKTPOCETH. Ha-
rpesaor mess Ao I200°C. Bogy B Komde HArpepanT N0 KEMEHHES.

[IOETOTOBKE NPOCH

Be/MuMHa HaBeCKH 34BECHT OT OpeJNOJAT&EMOTO CONECDRANAA
dTopa B BHaJNMSHpyeMOM Marepmate /Tadu. 7/. ]S HaBeCOR Me-
Hee 50 MI' MOABSYDTCH MEKDOQHAMHTRYECKEMA BecaMn. HaBecky
OpoGM momemart B (apdopopuidl TETeNs ¥ 2 mm % 3, HoGaBiIgDT
0,15 r crimgara Hatpad, 0,3-0,4 I' OKMCH QMNMHEAA B TIATEJb—
HO llepeMeNRBANT CTeiIAHHOR nmanourci. CMeck NepeBOCHT B KBap-
HeBy® mXH JapdopoBy® JOEOURY, pacOpelieliss ee PEBHOM.DHO IO
BeCelt MmiHe IONOUEM. OCTATOK CMEOH CO CTEHOK THIVIA "CMMBADT"
EeCOXBIEMM ROXAYSCTBOM OKuCH ammenusz /~ 0,I r/ B Ty ®xe M-
KOYUKY .+

Tadmuna 7

BexuunHa BABECHKE ¥ OCHEM DacTBOpa LJA PARJMYEHX

cozepxanmit ¢ropa

Ipermonaraemoe  Hapecka OcneM ana.nnsnpyenoro 0653: ams-
coliepxaHRe MU pacrsopa, MX oTHOR

gropa, % qacu pacT-
BODpA, MI
0,0I - 0,1 200 100 25
0,I ~-0,5 100 100 I0 - 25
0,6 =-5,0 10 - 20 100 I0
§ -1I0 I0 250 10
> 10 5 260 2 -5

- e e e G e e e e e wm mm we me v me e e e mm o e e e Sm W



T //T?“»:‘Wﬂ——’vjf
Fa 5 + f’f'/ N 7 By 4
’ // / Ry

i,

’///// 7 f//

fj’.: ///A/,//Z,, A

§ \\)—‘.

Lo Cxemg yOTSHOBRA LJT ILIROIASPGITSEa .
T. Hpapleras LUDOTPADCMITI L 10w TRYIHD o KO, -

IR ABHVROM o

o TPyLYQTas OR:ETRONRYE,
Yo 1ApOOUPIEs Hav e Ih.

4. lpuewmire.

Co VBOrHy Tl TPYOKE LA CuvlMEHRs Nipn 0
TeJst ¢ KBApPHCLOAL TRy Oivd.

Ue AJIOHK JUIA COCIMHEMM A READIBEOL Ty LR © OpR-—
EMHREOM,

7. BOpUHEA.
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Izporngposms

llogcraBagr NOX AJOHX NpEeMHAK JJIS KOHIeHcATa /CTaxay
eMrocTho 100 Ma, B ROTODHI HaJMBAKXT CTOJBRO BOIH, ITOOH KO-
Hell ayouxa OWI OOTpyXeH B Boxy, T0 ecTds I10-I5 mi/. Orcoeln-
HADRT Napoolpas3opaTetib OT KBapreBod TPYOKW, KPIOYKOM M3 Xa-
pocTORROA NpoBOOKE CHCTPO BEBATGNT JOKOUKY C DEaKIMOHHOK
CMeCHD B CaMyD I'OpSYyIl YacTh TPyOKHW M Cpa3y CHOBA NPHCOENV-
HANT napoodpasoBartesb. [IHPOTRIPONR3 BeXyT B TedeHme 40 MuHYT
opu 1200°C. TemnepaTypy KOHTDOJAMPYRT TepMomapoi m HOpu HeoO—
XOZMMOCTY DPeryJMpyRT C IOMOWBD DEryJATOpa HANpDAEESHUA.

[lo OXOHuSHWE OMPOTZEPOM32 OTCOSIMHART NapooCpa3soBaTels
¥ ¢ OOMOmMBD ‘KPWYKA, OCTODOXHO, YTOCH HE NPOCHNATE DEAKIAOH-
Hy0 CmeCh, M3BASKADT JOIOURY M3 prdmx . 3aTeM OTCOeIR HAXT
amonx /prc. 1,6/ B NpOMHBADLT €ro BOXOX M3 NDOMHBAIKM, COGA-
pas NPOMHBHHE BONH B OPREMHHME C KOHZeHcaroMm, 00neM pacTBOpa
He JommeH npepHmaTk 90 M, PacTBOp HNEDPEHOCAT W3 CT gKAHA B
mepHyD KO0y **/, nommBskT BONOE IO MeTKH ¥ nepeMeunBapT .
Ipameyaune, YTOOH NOIT'OTOBETH LpUOOD K OMPOTRIDOJUIY Cliely-

ulell NPOGH, B KOJOY NapOOCPa30BaTess LOGABJADT
Yepes BODORKY TOPAYYN BOAY KO NOOBUHEH 00BeMa
7 HarpeBanT N0 KMNEHEA /HeJNb3A NOCABIATH BOXY
BO BpeMs Umpormxpoxmza/. IpzCoeMHADT ANOHX
/pac. 1,6/ E KBapueBoi TPyORe W NOACTABAADT
Oon Hero NpHeMHEK XA BOBOH NpoCH. Ecom Temme-
paTtypa neds paBHa 1200°C, MoxHO npAcTynaTh K
pasjoxeHERD HOBOK NpPOCH.

doToMeTpEYECKOe onpeliesenne $Topa B pac'naol:es'8

AJPRBOTHYD Ya8CTh pacTBOpa, COXepxamyo He oojnee 50 MKT
dropa » IOMEmamT B MEPHy® KOJCYy Ha 50 MJI, IOGSBIASKT BO-
Iy Ko 25 M, OpuCaBignT OYEHb TOYHO U3 OKpeTKA 10 MA CMeman—

%/ B cayyae NpPOCHIKA DPEaKUROHEOH CMeCm CJeJyeT NIaTh yc-—
TAHOBKE OXJAIMTBECH MO KOMHATHOII TemnepaTypH, W3BJEYL TRy OKY
73 Heyn X TUATEJBHO OYRCTRYE €e.

x%x/ 06beM MepHOIL KOJIOH 3aBUCAT OT NpelnoarasMoro CONepxa-
HEA dropa /cm. Tada. 7/.
C6BeM 2MKBOTHOM YaCTA pPACTBODPE LJA (OTOME TPHPOBAHMA
-yeTaHaBAMBAYT 0O Tadmune 7.

T
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HOT'O peareHTa, JOJmBapwT BOXOf O MeTKM M NepeMemuBapT. Ms-
MEPADT ONTHYECKYyD IJIOTHOCTH pacTeopa wepes 30 MUEYT Ha (OTO~
KoJopumerpe ¢IK-66, OOK-H-57, B®IK-60 co ceroduipTpOM DU
A = 600-620 #M B xDBeTE ¢ TOMPHOK cjog I0 Mv. PacTBOPOM
CpeBHeHA CJAYXAT pACTEOp, CONepxamail cMemoHHWH peareHT. Co-
Hepxamme {TOpe B A/MKBOTHOL USCTH aHAM3EDYEMOTO DPacTBOpa
HEXOIAT 00 KamGpoBOUHOMY Tpaduky. [lo Xony amamisa BelyT TAy-
X0id ONHT, HauWHasg C NNPOTHIPOJR3a.

llpr mMaccoBoli padore peKOMEHIyeTCH clelarh IBa-TpH IViy~
XWX ONHTa A Kaxnof NRpOrmApo/MTHYECKOH yCTAHOBKE 7 NOJY SRATH
cpelHee 3HAYEEMe ONTHYECKOH NJOTHOCTE DacTBOpa TJIyXOro OfH-
Ta. OTy BeJMUNHy NEpROZMUECKN NpoBepAwtT. OCHYHO ONTMEecKas
IJIOTHOCTD PACTBOpA IMyXOTo OuURra He npessmaer 0,018-0,020
Opy o0beMe aXMKBOTHOH yacTs 25 i m3 o0mero o6kema I00 mi,
4yTo CcOOTBercTBYeT 1,5-2 MHI $TOpa B SAMKBOTHOR HaCTH.

llis nOCTpOEHRA KJmMODPOBOYHOrC rpaduka B MepHHE KOJCH
ra 50 ma sHocsar O; 0,2; 0,5; I,0; I,5; 2,0; 2,5; 3,0; 4,0;
5,0 M1 cranmapTHOrC pacTeopa (PTOpHCTOIC HATpHA, COJLEpXAmero
I0 mer ¢ropa B I mx /0; 2; 5; IO0; IS; 20; 25; 30; 40; 50 mmr
dTopa/, HOGABJIDT BOEY NO OCheMa 25 M, OPHCEBIADT OWHS
TowHo 10 MJ CMemagHOIO pearelTa M NO/MBADLT BOXOE MO MeTKH.
V3aMepsART ONTRYUECKY® NVIOTHOCTH OKPANSHHHX PACTBOPOB,KAK OlR-
CaHo npn POTOMETPHPOBAHRMY HPOG.

llo pesyspTaTaMm n3MepeHRil CTPOAT XxamOpoBOYHEE Ipadmk.
ConepxaEre $TODA BHUNCIADNT NO GOPMyJe:

4= {(m - m,-100- V4
V, - B - 1000
THe W = KOJHYeCTBO (ropa B aiARKBOTHOH YaCTH aBalm=pyeMoro
pacTBopa, HalileHHOe IO KalWOpPOBOYEOMYy IDafmEy, MKI';
m, = KODMYecTBO {TOpa B ANEKBOTHOE YacTa pacTeopa iy~
XOTo OonmTa, HARZEHHOE IO RAMODOBOTHOMY TpafeKy, MKT; -
V, = oGumii 00BEM aNaJM3UpYEMOrO PacTBOpa, MJ;
V, = 00BeM aiMKBOTHOZ JYacTH &HAIMSHDYEeMOTO DacTBODE,MI;
H - naBecra, Mr,
Jia KOHTPOJIA NpABEJIBHOCTE OIpeNeJieHAS PEKOMeHEYeTCH
neproIMYecKr OUpexelsTh $TOp B ONHOM~ABYX CTAHEADTHHX WM
ROHTPOJIbMEX 0CpasHaX ¢ yCTaHOBJeHHHM COXepXaHEeM @ropa.
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VcupaBHOCTE /TepMeTRYROCTS/ HOBOH DMPOTMIPONT MYeCKOH
JCTAHOBKA LpOBEPADT HO pE3yJbTATAM ONpeXelieRus ¢ropa B Hec-
KOJBLKEX o0pasiaX ¢ WSBECTHHM CONepXaHMeM {Topa.

Onperneseme ¢ropa B CYNBIMIHHX pyHmax

lipr onpejyencaun ¢ropa B CyJs)EMHHX PYHAX B XOX aHa/m3a
BHOCATCA W3MeHeHHdA. [[pA NEpOrmMEpo/mSe CYIBPHIHHX pyXN BHIE -
eTCH 2JeMeHTapHAS cepa, KOTOpas nomalaeT B KOHIEHCAT X Meiia-
e? (OTOMeTpRISCKOMY omnpelederum drope. UTOOH Ipe XOTBPATATDH
aTo, Nepel HAYAJOM NMPOIRIPOJM3a B OPMEMHMK KOHIEHCATs BHO-
car 4-5 maneas 20%~HOTO pacTBOpa SXROT'0 HATpa IJA Dac TBOpe-
HIf cepH. Fc/M TeM He MeHee KOHA¢HCAT OKAa®STCH MyTHHM B3~3a
nonanaBns B HeTO aAeMeHTapHO#l cepn, NpoBepsawT PH pacTBOpa
O yHMBepCAJBLHOH RHIMKATODHOR Cymare 7 NOGABAANT MO KANJIAM
pacTeOp mexowm xo pH = 8-9, Ecam mpm 3TOM cepa DacrBOpAETCA
H® HOJHOCTHD, DACcTBOpP HArpDeBANT HA 3JEKRTPOIIMTRE LO HOJIHOI'O
npocBeTaeHHA. OcTHBHRH XO ROMEaTHO# TeMnepaTypH DacTBOp Ie-
DEeHOCAT M3 CTarkaHa B MEpHY® Koxfy mHa I00 MxX m HOJMBADT METKR
BOJOM.

Jina ompeleXeEus (Propa OTORpART ANMKBOTHYD Y8CTh ODOIy-
YeHHOI'0 PAacTBOP& B MepHy®» KOJCYy Ha 50 MJ, TOCABJIANT BOAY HO
25 MX #, IpRIEBAA N0 Kanjam paslasaerHyb [:I0 coJsEyl RHC—
JIOTY, yOTaHABAMBEPT DH=5 [0 yHMBEepCAJHHOE HMEIMKATOPHOH Cyma-
re, JomBanT BOZO# XO MeTKM, HepeMEmmBanT 2 (HOTOMETPHPYRT
pacTEOp,Kexk ONHCAHO BHIE.
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AHANNSZ STAJ0H0D £ BONyCHUE
i, ¥ aHanus  LONHRS &HuVW3H Dud- ThH HHAMM3L AUAXHG
HHX NMODOJ M MUHSDu- YU HATE NORYYELHHS
n08. ' | =REMELTOR B LpG-
"9; U‘“I C‘U‘ fu it
if, wACCOBHE BHAKE oo T GHANWIE JONEHE 1
ROPWYECREY NEOT LY yUNEANBOTHCR B OJONYCHE
UE3pesDUHUX [AtoeTo
i NOACUETH Aanaciy,
4 TAREC NPY BOHTPO L=
HuX gHannsas,
I¥. Asanes taxuoio- Texymuit roHrponp v¢«-Uuudky adaausa Moryr I~2
PUNECKE Y OPOAYK~HONODHUEURMY MPOLRC~YHASANBATECR B PECWM~
OB COE pediLe JONYCKH NO 0CO-
C0i LOTOBOPEHHOCTH C
SuRRBAUUKOM.
Y. Ucoso TouHdl UnpezeneiMe peAKMX LuMOKE onpelenelus He )

AHANHS Ieon-—
MHUUSCKNX TNipod

YI. AHanu= PRAOBHY
TE OXMUUYE CRUX
npot.

yi.

Hult AHANW3

yii. KavecTselhnd

aHaNu3

¥ DACCEAHHNX IASMEH-JOAXHE NPEBUEATE HONO-

TOB ¥ "ONGMEHTOB~  BUHm XONYCKE, AAR HKI-

CIYTHAKOBR DK GAMBKYX KuX Cule pXaHuit, Jn

K KA4DKOBHM COBEDEU~KOTODHX JOMYyCKK OTCYT-

HUAK. CTEY®T, - N0 AOroBO-
pexLuCTY C 3aKasz-
HUKOM,

AHanua npod rpy rec- CumMSHEs onpeiexne HUA 2
XMMAUYECKUX ¥ APYIUX JDIKHA YRIGAHBATHCA
WCCREAOBEHUAX ¢ 1O~ © YABOOHHWA AONYCH,
BHUIGHHON YysCTBUTENb-INA HH3KKX Colapma-
HOC THH ¥ BHCOKO# npo-HRil, WA KOTODHX Z0-
M3BOAXTEONALHOCTEL,.  NYCKM OTCYTCTBYDT, -
12 40T OBODGHHOCTH C
BEKA3UK KON,

[Ny KOARUECT BEH~ AGUGCTBEHHAR XapaKk-.iyy ONPeNcOHAW COoasp-

fEPUCTHKA MHHEDWIb-X3HUA LAGMGHTE NONYCKa-
HOTO CHPBA © OPHEH-KNTCA OTRAOHEHHR HA O, o-I
TUDOBOUHLM yKa3ahu- HODRILOK.

8Y¥ CONEDXAHUA 3NE~

NEHTOB, NpUMEHACMAH

npi MeTWINoUeTPHYE -

CKOJ CHEeMKE ¥ ID.

NOUCKOBUX 2'e0a0TN~

4ecKUX padorax

layecTneHHoe onpeAc-ToYHOCTH ONpeAeNeHEMA HE
ACHUC NPHCYTCTBAR  HODMUDYETCH

26MEHTA B MHHEDEAL—

HOM CHDBE.
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