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YIK 621.187.1

METOIMUECKUE YHKARAHMA I10

YYMAUECKOMY AHAIMRY OTNONEHVR

C BHYTPEHHUX I[IOBEPXHOCTER MY 34-70-102-85
HAT'PEBA ¥ IIPOTOUHOR UYACTH

TYPE/H

Cpor peltcTsHA yCraHOBnNEH
¢ 0I.0I.86 r.

no 30.I11.95 r,

B sacTomumx MeronMueCkux yKasaHMAX NPUBENEHH METOOH onpene-
neHya MaccoBoil Jomi OCHOBHEX KOMIIOHGHTOB B OTNOXEHMAX, OGpasyomuX-—
CA HA BHYTPEHHMX MOBEPXHOCTAX TENNOCHNOBOr'O O0OpYNOBAHKA,

BuaAsneHa BO3MOXHOCTH YCKOPMTH M YIIPOCTHTE OMNpeleNeHye Macco-
BORl noAM XeNeda, MemM, IMHKa, HAKeNR, SNMWHWUA, RaAbUMA, MArHMA,
Maprauna, dpocdatoB K cyabdaToB, BHIOJHAA S8HAJIW3H pacTBOpa OTIOKE-
HH} npesMymecTBeHHO 083 OTAeJeHUA ONPeAeAAeMoro BemecTPa OoT CO-
NyTCTBYDIMX MemapmuX KoMnoHeHToB.(Cosgaercs cpega,B KOTOPOR MCKID-
YReTCA KX BAMAHHE, WIM OHM CBA3HBADTCA B COCAMHEHMA, B IIDUCYTCT-
BUH KOTOPWX BO3MOXHO BHIIOJHEHKEe JIAHHHX AHANKIOB.

McnoabaoBaHw meTonn aHam#3op BT, Dxrexshepro, Mocayepro
APyI'He MaTepHas .

I. TIONPOTOBKA TIPOBH

[l[poGy oTnomeHu#t mepBOHAUANbHO IPYy6O K3MenbuyanT, KBApPTOBAHM-
éM COKpamanT A0 HEeCKOMbKMUX I'paMMOB ¥ pacTHpanT B araTosoft umy sm-
MoBOR cTynke. HorenbHue OTnOXeHMA M3MCHHUSDT TWATENBHO N0 ME KO-
pucnepcHoro cocrosnua ("nyapu").

Ecm npu ocMoTpe M MaMenbueHUM npolh OCHAPYRMBANTCA GACTHU-
KX CBapOuHOI'0 Ipara, METANNMUeCKOR CTPYXKM MMM WHHE 3arDA3HEHUA,
X YOANADT BPYUHYD. lip® 2TOM Henb3A NOAB30OBATHCA MAIHMTOM, TaK

KAK OKMCNH Xenesa, cojliepxanmyecas B OTNOREHHMAX, TaKxKe HM3IBReKapnTCA
MAI'HNTOM
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2. ONPEJENEHUE NOTEFYA W YBEMMYEH/A MACCH
TPV TIPORAJMBAHVH

B pesynbTaTe nporanyBaHMs MACCA HAKUMM MO¥eT YMEHBUNTBHCH WNH
VBEeMUUATHCA . JMeHbilleHe MaCCH NPOUCXOIUT BCREejCTEUE NOTepH Macco-
pofl nony Bnaryv, CropaHUs OpPraHKUECKMX BEWeCTB, pPa3noreHysa Kapbo-
HAaTOB M T.0d. YBEeRHUEHHE MACCH BH3HWBAETCA OKNCNCHMEM KHCNOPOLOM
BO3NVXA J4KUCHK RENes3a ¥ MaTanmueckoR memyu [0 MX OKUCAOB,

Tounyw maccy xvasecuu (0,9-1 r) oTnoxeru#t noMemanT B npoxa-
meHHuA 1 B3pemeHuuil gapboposull THreny U npoxamiBanT B MydenbHolt
new npu €00-850°C 1o mocrosHHO! Maccw,

[lpoxamBaHe B HKKENEBOM, CEPEOPAHOM UMM NNATUHOBOM TUD AKX
HenoNnyCTHMO: HMKEAeBRH TUrEenb MpPU BTOM CUNBHO OKWCNAETCH KU 3aI'pAs-
HAST MACCY HABECKWM OKWCHD KUKens, cepelpaHult MOXeT pacnnaBUTHCHA,

& NMnaTHHOBHR OylleT KCIOPUEeH, eCnH B aHAMU3UDYEMOM MaTepuane OTHO-
CHTENBLHO MHOPO MeTaxnmMuyecKoi meny.

Eemt npy oToft TemmepaTypec OT AOKeHWA NNaBATCA, TC GEpYT HOBYD
MacCy HABECKH ¥ NpOoKanMBaDT npu Temneparype 600°C,

Turenp ¢ maccoll HABECKM YCTAHSBAIMBADT P XONOIHYT My$PenbHYD
Ileyb, [OCTENEeHHO [IOPHIN&A TewriepaTypy A0 ykasamHoll, nocie uero
[POKAN®BANT B Teuerne 2-3 u. Turens c npcxaneHHolt maccolt HaBeCkM
OXNaXOS0T B IKCHKATOpe, B3BROMBART M NPOKamMB&WT BTOPHYHO B Toue~
uve I u. Ecam macca uamenurcd Gonee uem Ha U,0 mrr, npoly npoxamu-

BAOT HONOMHUTENBLHO.

lloTepw npu npokamusamum B (illl) swwicnapT nto fopmyne, %

B ~B)-100
— Bz) ’ (1)



rie B, - vacca uras ¢ Hapeckofl 40 NPOKAMMBAMMA, I';

B, ~ uacca muraR ¢ neseckol nocne npoxkamspamus, r;

B - Macca HABECKM HAKUNM, I'.

Ecny MMeeTcs npypec, €00 BHUMCHADT, IOILCTABRAA B QOPMY MY
(I) pasHoCTb (BZ'BI)'

3. FASTOHEHUE MACCH HABECKH{ OTIOKEHMA

B saBucumccTy or cocrapa ornoxeHu# nepesogy oToSpanHOR npoCu
B pACTBODMMOE COCTOAHHE IPOM3BOIUTCA oOpalboTKCH ee BogoR, conA-
nolt xucnorolt, napcrol sogkol umz conaBneHueM co menoubD.

Orxoxemus, ofpasypupeci B TpyGxax naponeperpesarenci u npo-
TOUHOR yACTY TypOWH, B OCHOBHOM COCTORT M3 BOLOPACTBODHMEX COE-

MHei HaTpus, & Taxkke CONEPXAT HEepACTBOPENHE B BOAE CHUIMKATH
¥ TIPORYHTH KODPOZHH.

Ornoxenun, ofpasyomuecs IpH HArpeBSHMM BOLH B TPyOKax KOH-
JeMCaTONOB TYPOUH K DA3MMYHEK YIOLOTPEBATENAX, TAXK HMA3HBAEMHE HMI-
KOTEMIIePATYDHHE HAKMIIM, OCONUHO HEpPACTBOPMMH B BOJEe, HO Da3nara-~
TCA conAHoft kucmoToR mmy napckot soruoft.

Ornomemus, ofpasyrmMecs Ha BHYTPEHKHMX [NOBEPXHOCTAX Harpesa
KOTNOB, SHAUMTENEHAA UACTH KOTOPHX HEPACTBODMMA B KMCNOTAX, AnsA

nepepoyis B pacCTBOpMMOC COCTOAHME NOABEDIa&nTCA CcnnaBneHuip S0 me-
BOUBbD .

Lnst onpeneneHus Maccosolt fomy BOZOPACTBODHMHX BEMECTB MBCCY
HaBGCKM BO3OYLHO-CYXKX HaMmenbuerHuxk érzomemmfit (Q0,5-1 r) nomemapT
B XUMWGeCKu? CTAEAH, BMABERT B Hero B0 cu® ropsusR mUCTHTIMPO-
pamMioR pOON, OOPASOBABMMGCHA KOMOUKY DPA3SaSMMBANT B PACTHUDAKT
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CTEKNAHHOR Nnanourol ¥ KUIATAT xXUAKOCTL Ha cnaloM OI'HE B TEUCHUe

I0-I5 muH, repuogyuecKM nNoMemiBss ee.

ConepmiMoe cTaxkaHa KOMAUECTBEHHO IEPEeBOJAT B MEPHYW KOGy
pMecTMoCcTbo D00 cM®, CMBIBAA TYNA TaKKe OCTAMIMECH UYACTHYKA OT—
noxeHnt co cTeHok crakaMa cTpyell ropaueit mucTuamspoBarmoil BOIH.
AMOKOCTY B 3axkpuwTol xonbe naT OCTHTbL, NOC7E UEr'D JOMUBAOT N0
MEeTKH IMcTunmposaHHo# Bopo#t, cozepxumoe KOAOH NEpPHOJMUECKH THa—~
TeNbHO HEepeMeluBawT ¥ OCTABMADT OTcTaxMBaThCA. M3 xopowo ocser-
miBllelicA XMIKOCTH, He IepemeuMBas ee, OTOMpapT IpOo0H AAR onpene-
NEHKA WenNoyHOCTY, XEeCTKOCTH, KANbUMA, MarMuMa, CyabparToB, XNOpH-
noB, CuAKKaToB, docdaToB MO METO[AM, WINOKESHHHM B [1—4], ¥ HaT-
pUA MNneMAQOTOMETPHUECKH [1,2] B COOTBETCTBMM C WHCTpyKuMell, npU-
naraemolt x mmpudopy.

Ecm1 HeT mnosHOr'o oCBeTNEHHA XMIKOCTH, TO S8HANUSH BHIIONHADT
3 0T¢mnbTpoBaHHof npolu.

Ans aHamiza HepacTBOpPUMOR B BOIS UACTH OTNOXKEHUR ucnonbayeT-
CA 0Cal0kK, MOAYueHHHA LOCNe OTIENEeHWA BOJNOPA&CTBODMMHX BemeCTB
g nprpoBaMHeM uepes 0e330ABHHR (HABTD, NPOKANHBAHHEM H NOCHELYO-—
KM pacTBOpEHMEeM OcanKa B COMAHOR xucnoTe, uapcko! Bogke unw
CIIN&BNEHHEM CO Wenoubb.

Ecny aHANMU3KPYDTCA OTNOXEHWA C BHCOKMM COfEepRaHMueMm He pacT-
BOPDHUMHX B BOJle BeuleCTB, TO OTNOKEHHMA NNA NepeBOJi&a B PacTBOPHMOE
cocToAaHne o0palaTHBarT KHCHOTOR MMM NogBepranT NpenBaAPHTENbHOMY
CIIIABRCHAD CO MeROUbD.

Maccy HaBecxu (0,5-1 r) BosnyuMo~-Cyxux orTnoxeryll umy nomy-
YeHHHX NOoCNe onpeneneHusa maccoBoft moam noTepH NpM INPOKazAW BAHKH
KONMMUECTBEHHO NEePeHOCAT B XHMMUECKMR craxaH, cmwpad 30-50 cn®
pastasgenHof (I:I) comsnolt xucnoroft, EugkocTh KHNATAT OKORO
I0 wuM, He nonmycraa OYpHOI'O TeUeHMA peaKiMK BO H30exaHHe paslpH3-
I'MBAMMA pacTBOpa. LKAy OTAOKEHMS NMONHOCTbHD He PacTBOPATSA B CO--
naHo#t kucnote, To pobaBnaoT 0,33 ofpema XOHUEHTpHpoBaHHOR asorHoOit
KMCJNOTH, CO34ABaA TakuM o6pasom pacTsop uapckoit Bomi. B cryuae
HBMOMHOI'O pacTBopeHHa oTnoxeHMR B napckoft BOnKe IIDOUBBOIAT CHIAB-
feHKe CO wenoubo OoT{MALTPOBAHHOI'O HEPACTBOPEHHOI'O OCTATHA WM
CIIZGBAANT CO MeNouYbl BCO MACCY HABACKM OTnoxeHMit,

Pa3znoxesue ornoxeHul Ans MOAHOrO nepeBojA KX B DPE&CTBOPHMOE
COCTOSHHE MOXET OHWTb BHIIONHEHO CIIXABNEHNEM C OLKINGE HATDOM MAK
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KamieM, conol, um cMechbo CoOmu ¢ ToTamoM B cooTHomenur I:]1. Cnnas-
JeHve C efKuM HaTpoMm Gonee adPeKTHBHO, OHO BEIOAHAETCA npy D00~
600°C g Teuemme 30-40 MuH; cnnaBneHMe ¢ Cono¥ HYXHO BETIONHATH B
nnarusosoM tHrae [I-3,5] npu remneparype 900-950°C B Teyenue 2-

3 u. lloaToMy npenfoOUTHTENLHO NPOWSBOLMTDL DPA3NOKEHHE OTNOKEeHUS
CINABNEHNEM C EIKUM HATPOM,

CninaBneHye C exuM HATPOM BHIIOJHAKT B HUKENEBWX UnM cepel-
PAHKX THI'NAX. [IpUMEHATHE 177 2TOr0 NNATMHOBWE THIIM HENnbas, TAK Kak
1Py CUNaBNCHHY C EAKHMM HATPOM NPOMCXORUT 3aMeTHOe DACTBOpEHHE
NaTVHH, UTO NPUBOIMT K ee IoTepe ¥ 3aTpynHAeT nanbHelnee Bunon-
HEHUEe aHanuas.

Hukenesul umt cepelpaHu® TuUrens, ecnu OM eme He OWp B ynoT-
pe0neHny, Ha OfHYy TpPeTh 3aNOoNHALT TBEPAHM E€4AKAM HATDOM KM CTABAT
Ha 30~40 mun B MydenpHyo neub, Harperyo go 400-600°C, INocme aTo-
'O TUleNb U3BAEKawT, [4a0T OCTHTH W BHIE NAYWBAKT DOAyuHBmMiCH
Clinas OQUCTHANMUPOBAHHOR Bonof.

B wicTult THrens GepyT MacCy HaBECHM CYXOro €4KOTO HaTpa
(kBamudwkaim¥ "x.u") 3 pacueTa 3-4 r Ha I r MaccH HaBeCKH OTRO-
KeHNA, noMemapT B XOJONHYD My(penbHyp neuyb M HarpesawT 1o 400-
600°C. Korga menoub pacnnasurca (o6wuHO 38 2-3 MMH), TUIENb Bhi-
HuMapT U3 MydenbHoR neuu. B ocruwrsuuit TUrenb Ha 3aTBEpACBIYD HE-~
nOUb IIEPEHOCAT MACCY HaBeCky npoxanennofl Haxunu us dapdoposoro
THras. HomiuecTso nepeHecenHolt Haxuny mpopepAwT B3semuBaHKeM dap-
gopoporo Turnda. Ecmm Tpefyercs yCKODWUTL BHIIOMHEHME aHanM3a, Npo-
H3BOOAT CNN&BJCHME CO mMenouybld BO3LYIHO-CyxoR npolH orTnoxeHnit, a
[IOTepo NpY NMPOKANMBAHMU OonpenensipT U3 oTienbHofl MacCH HABeCKH.

Turens co wenoubn ¥ maccol HaBecku oTnoreHU? nNoMemaxT B My-
$enbHyo neub, MOBMEADT TeMmueparypy Lo 500-600°C u BHmepmuBawT
30-40 My, 3aTeM THI'enb U3 Meuy OCTOPOXKHO BHMMMENT. Ecmi cnnas
OMHOPOOHLN, TO CnnaBieHUEe CWITAKT OKOHUEHHHM. B npoTuEHOM Cny-—
uae BHnepaxuBanT THrens B Mydene eme I0-20 mun (o6wuHo aTOro He
TpeSyercA, eCny HAKUMb OHAS XOpomo U3MEAbUEHA).

UzBneuenve crnnasa IPOM3BOGAT ChenynumuM nyTeM. ConAHad Kuc-
70Ta& pacTsopAeT MeranmueckMi Hukenb. KOFUEHTPUPOB&HHENR pacTBOp
menouy, OcoO0eHHO ropauuit, sosnelcresyer Ha dapdop n crexno. llos~
TOMY HeoOXOoiuMO maleraTb BO3IePCTBHMA KHMCRHOTH HA HUKENb M, IO BO3-~
MOXHOCTH, COKpallaTh NPOLOMKUTENBbHOCTDb nellcTBHA menour Ha ¢gapdop
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H CTEKNO, JUUTHBAR BTO, M3BAEUEHME CHNEB& K3 HUKENEBOI'O TUINA
pexoMeHmyeTcA npousaponuTh sonoft, B eme Tenmuit, HO He ropAuMit TH-
renb ¢ Maccoff HapeCcKd HAMMBADT IMCTHUAMAPOBANHYW BOLY NPHMEPHO 10
NONOBHMN THPAA K OCTOPOXHO NONOIPEBAKT, NOMENKBad COLEPRMMOE CTEeK-
nAHOR nanouxkoft. MuukoCTh M3 TUIRY BHMMBANT N0 nanouke B @apdo-
POBYD YANKY, B KOTODYD NpPenBapHTEnbHO Hanupapt 20-30 cM® cona-
HOR kucxoTH, pasdapmeHHoR I:I. Ecmu crnnaB nmormmocTeD He PaCTBOPHNI-
CA, 3TY ONBPAIMD NOBTOPANT OO MOAHOTC PacTBOPEHWS N NEPEHECeHUA
cnnapa B dapdoporyw uamxy. Crexnmmyn Nanouxky He cnegyeT OCTaB-
MITh B THEI'NE, 8 MHANO, NOMENAB €rc Cojlepxumoe, BHWHMMATD €€ U
KnacTd> B GapPopoByr uUamKy, Kyjha NepeHoCHTCA pacTBopAnuuiica cnnas.
CmpaTh EUAKOCTL M3 THIAA B YamKy Hano GHCTPO, He [NOIMYCKSA BHAK-
BAHMA XMIKOCTH HA HADYXHYK [10BepPXHOCTh THUL'RA, LCAU DTO NPOU3OL-
1C, HAOO CMHTL GTH KANAK HEe(ONbUMM KOAKUueCTBOM IMCTHAMMPpOBanHOB
Boogd B ¢gapdopobyn uamky. [lepen HauanoM BHEnaUMBAHHA CHNABA Ha-
PYAHYD NIOBEPXHOCTL TUIMA HyRHO NIPpOMETH IUCTUNmIpoBaHHOR sopoft,
[lpy cnnaBneHuu NpoGH OTnOmeHuR C GNIOIM HATPOM M BHMHBAHHK CINABA
eonoft (Ge3s goCaBneHHA KUCNOTH) K3 HHKENSBOIO THMIMIE NePexXOoJUT B
PacTBOP HC3HAUMTENbHOE KONKUECTBO HMUKEZH, He Memanuee BHIIONHEHKD
HURENPUBENSHENY aBaNnu30B,

Confxan xMcpora noutr He geflerpyer Ha cepeGpo. Cepebpauuil
TUrPCNb, OOMHE ero HapyxHyw MNOBEepXHOCTb, MOXHO ONyCKarb B pasfaB-
NEHHYD COMRHYD XKMCHOTY ¥ KMIATMTH B Hell 10 momHoro PaC TBOPEHAA
crnasa.

Ecnu pasnoxenue oraoxermtit mpoxasoguTcA BojoM MMM conmAsoit
XHCROTOR, TO NpPH ONpeReseHHH COolepaaHUA Mefyd W xenesa and ux
OKHCAEHMA B &aHAMMGKHPYeMbe NPOCH HCXORHMOI0 pacTBOpa ChenyeT Jjo-
CaBAATH HECKOMBKO KPUCTANNOR nepcyabdaTa aMMOHUA, HECKXONBKO XK&-
nexp NEeprujpond Knu 830THOA KUCHOTH.

4, OMPELEIFHUE MACCOBOf JOTY KPEMHEHVCHOTH

PacTBop oTnoxeHUA, NONyueHHu# oOpaloTKoOl MasCH MaBeCKd Co-
nAHOA KMCROTOR uyu vApCcKOR Bopkolt MaM nocne cnmasreHMus npolH co
uenoybo, sunapusanT B dapdopopoR vamke Ha wunameR BogsHoR Game
nocyxs. daTeM » yamky HamusapT I0-I5 cm® KoMueHTPMpPOBAMHOR COnfA-
HOR XHCROTH M PLMAPHMBAXT [0 NONYUEHMA CYXOP0 OQTaTKA. Takyw 06—
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padoTky consroft xmcnoroft anA nepesoga kpeMHMeBOR KUCHOTH B He-
pPacTBOpUMOE COCTOAHME BRIIOMHALT 2-3 pasa. [locne aroro B oxnaxieH-
HYD yamky BmdBanT O-I0 eM® KOHIIEHTPUPOBAHKROR CONAHOR KUCHOTH M
15-20 cM® ropaueft AMCTMIMPOBAHHOR BOmM, HarpesapT Ha BOLAHON
CaHe, nepeMemuBapT, LOOMBAACH NONHOI'O pacTBOpeHds conelt, ¥ uyepes
HECKONbKO MMHYT (MabTPYOT uepes nnoTHHR GeszsonkHul dunbrp “cumAs
nenral Ina ycxkopeuus ¢unbTpoBaHMa Ha (MnbTD noMemanT HeGoabnoe
KonuyecTro unbTpobymaxtioRt (MauepuporadHolt) macch [6 ] . Iunpr-
paT cofiupanT B MepHyn xonGy BuecTuMocTbn 500 cM®. Tumbrpar mon-
xeH ONTb COBEpmeHHO MnpospauHbM. CTeHKM yamK¥ ¥ OCafOK Ha GUMEbTPE
IIPOMHBADT KuIAmeR mucTunnupoBaHHON Boxolt, nonmucnenroll conanoft
mucnorolt (2-3 cM® xoHueHTPHpOBAHHOM consHoft xucnoTH Ha 250 M),
I0 OTpMUIATENbHON peaKiM¥ Ha TpexBaneHTHw! MoH xenesza (rnpolda c
I0%-HM pPacTBOPOM POLAHWCTOI'O 8MMOHMA) M 3aTeM Iopauell qucTHAM-
posaHHo?t Bogolt N0 oTpuuaTenbHoR peakuMy Ha MoH xnopa (mpoSa ¢
%-HEM PacTBOPOM HUTpaTa cepefpa, NONKUCTEHMEM a30THoR kucnorToft).
Usmiy BHTHpapT Kycoukamu 6e3sonbHoro $unbTpa, KOTOpHE NEPEHOCAT
Ha ¢unabrp. llpoMurTwil ocanox BMecTe C QUABTPOM ‘CREPK& IMORCYMHBAKT
B BOPOHKe B CyumMnbHOM mkady M nepeHoCAT B INpoKaneHHut ¥ B3BemeH-
Hu#t $apdoposuit Turens, JoBegeHHuR [0 nmocToAHHOM mMacch, BHCYmMUBA-
T, O30NANT M IIPOKANUBALT B TeueHue [,5-2 u npu Temneparype 900-
I000°C ¢ mopTopHHM mpokanuBarMeM B Teuetue 30-40 MMM IO NOCTOAH-
HOW maceu.,

Conepranme KpeMHEKUCNOTH B IPOLEHTAX B OTMOKCGHHI BHUMCIAKT

no Qop™myne

500, = %7810 (2

rie 8, - uMacca THrAA C ABYOKMCBO KPEMHMA, I';
B, - macca mnycToro TMrma, r;
B - macca HaBeCcKU Haxunu, I,

Ocanoxk KpPeMHEKMCROTH OHBAET 3arpA3HeH CrelaMy xenesa, am-
MHUHUA K IpYyI'MMM IpuMecAMH. Kem aHamMs HeoOXOIUMMO BHIIOAHMTH TOU-
HO, TO OOpenensnT CONepxaHHe KPEMHEKUCHOTH 10 NOoTepe MacCH, yaa-
nuB KpemHult B BUZe neTyuero rerpafropwia SLFy , UTO BHITOJHAOT
TONBKO B NNATHHOBOM THI'me. nA aTOro nocne B3BEeNKBAHMA MNPOKANCH-
Hu? oCanOK HBYOKHCH KPOMHMA CMAWMBAKNT B TUI'7Ie HOCKONBKMMM Halijnd-
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MK OQUCTURMPOBAHHOR Bonu, BBOZAT oxono 0,5 cM° KOHueHTpHposamoft
cepHoll KHCHOTH ¥, KOrja THIenb OCTHHeT, jobaBnAwT O-7 eM” umeroft
KOHLIBHTPAPOBAHHOA NAABUKOBOK KUCHOTH H COLEPXMMOE TUPNA OCTOpOX-
HO [lepeMeli¥BapT BpalleHeM TUIMAA, PacTsop B THUrPAe MELNEHHO BHIIA-
pHBapT cHauana Ha Bopguoft Gare, norToM ua nmitxe. llocne npexpame-—
HUA BHOeneHua Genoro gume (ceproro anrugpuza S03) Turenb ¢ oc-
TATKOM DpoKamiBapT npy 950-I000°C B Teuerne 30-40 muy, oxmaxja-
UT B DHCUKATOPS ¥ BIRCINABADT. HNOI'NA MMEPTCH ONACSHMA, UTO HE BCH
LBYOKUCH KpeMHua fpesparunachk B TeTpadropun, ofpaforky KUCROTAMY
¢ BhIIapUBAHMEM M NpOoKanupaklueM noBTOpALT. OCTATOK B THUIAE, €CnU
M&CCa ero JHaukTelbHa, pacTBOpALT B cCondHOR xucnore, U pacTBdp
IIPHCOSIMHANT K (MNbTPATY OT KPEeMHEeKMCNOTH.
ConepxaHue KpemMHeKMCnOTH (St (0,) muuMcnapT no gopmyne, %

B,—-8,)-100 (3)
_ (8,-8,
rje B, - macca THI'NA C OCAQKOM 3arps3HEHHOR NEYOKHMCH KpeMMWA,

Iy
B, - Macca THrAA nocne ypaneHrs rerpafropupa Sify, , T
B - macca HaBecky Haxumu, I,
OcraroK nocne ynaneHusi KpemMHeKucnoTH ofuuHo Helonsmoll, Ilo-
3TOMY MPOBEpPOUHOe YIANEHHe KPEeMHEKUCTOTH HPOW3BORAT DPERKO.
SHABTPAT OT KPEeMHEeKMCNOTH, COmepmauM? BCe KATHOHH, 4 Tamxe
aHHOHH QocgopHof # cepHoll kMcpoT, KoTopwe OHMM B HaKUM¥, LOBOUAT
IMCTHAMMpOBaHKO BojoR B MepHOR KomGe mMecTumMocTbw D00 cv® go
METKY K nepeMenypapT. [lonyueHHMHR DACTBOpP HMEKYeTCA UCXOLMEM MM
OCHOBHHM DACTBOpOM HAKvOM. Ero 4cnomp3yonT A5f CGpPEReneHHsA IDYIMX
KOMIIOHEHTOB HAKHMIH.

5, OIPELETEHME MACCOBOA JOIMM EENEIA

Conepmanue xmenesa onpenenieTCA THTpoRamMeM TpunoMoM b B mpu-
CYTCTBUM cynndocanMLMnaT-dOHOB fips sHaueHWu pH pacrsopa I-2. [lpi-
CYTCTBHE MOHOB KARbIMA, MAIHUA, ANOMINMA, IMMNKA, MAPPaHUa, HUKE-
na, PocdarToB, cynbpdaToB He memaer BRIIOAMEMMD aHaxusa. Menp He of-
pasyer ¢ cyabdocamiimMrarT-HoHaMM OKPAmeMHMOI'0 COENMHeMHA, HO B INpHU-
CYTCTBHY XEN683&8 NpK SHaueHWE¥ pH = 2 NOUrK KOMUWECTBOMMO THTPYOT~
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cA TpunouoM. [lpu sHaueHuMu pH = I Mead 3HaUMTENBHO MEHHUE 38BLMIG-
6T pesynpTATH OnpeneneHds colepxaMua xenesa. [lpu sHauewmy pH me-
Hee ] paspymeHHe TPHUNOHOM cOoenMHeHMR Xenesa ¢ UHAWKATOPOM UIOET
MEJINEeHHO, W TNepexon OKPaCKM MHIMKATOpA 3aTArmsaeTcA. IIpy Bucoxoft
KOHUEHTPAlLUY CHUJIBHHX KMCNOT NOJaBRAETCA puccoumalms cnadoll cynb-
docamnmnoBol KMCHOTH, U OKDalleHHOEe B BUmHEBHI (IBET KOMIIEKCHOE
COeMHEeHe TPaeXBaneHTHOr'O xenes3a He o0pasyercH.

Bmuaume Meny Ha onpemeneHuMe MaccoBof Domn xenesa CymeCTBEH-
HO YMEHBUAETCA, eCny aHanuanpyercs PacTeop Co axHaueHuem pH = I n
¢ HeOOonbEMM KOMIUECTBOM MHAMKATOpa CynbocamiimMnoBoR KUCHOTH.

Tax, Hampuuep, npu auamse pacTeopa ¢ pH = I, BBegeHuy
0,I cm® 20%-wolt cynbdocamiunoBolt KMCNOTH ¥ MaccOoBOR monme memu
B npofe 3-I0 MI' 3aBumanTCs pesynbTaTH ONpEIeNeHHA Xenes3a COOTBET-
cTBeHHo npuMepHo Ha 0,<-0,6 Mr, uTO npu mMacce HABECKH OTNOXEHMUA
I r, Maccosot none mean 5-50%, o6neme ucxomHoro pacrsopa D00 cm®
4 ofpeme Npobu Ha axamms 10 cv® paBHmADTCA naHMHE oONMpenejNeHKA
MaccoBofl 10mi xXeness B OTROReMUAx Ha [-3%.

[lpuBeleHHHEe faHHHEe YKA3HBalT, UTO OOHUHO MOXHO ONpEenenATh
MacCOoBYD JIOM0 xenela, He oTAenAd ero oT Meiu. ECnK xe Maccopad
1OnA Megd OTHOCHUTENLHO BemMKa M aHami3 TpelyeTcA BHIIONHMHTE IO
BO3MOKHOCTH OOnee TOUHO, TO OIpEenencHue xenesa NPOM3BOIUTCA TIo-
cne oCaxIEHUA ero ammMvMaKoM, OTHeneHWA QUnbTPOBAHMEM U pacTBOpe-
HMa conAHOR kucnoroft., OOWUMO AnA IOMHOI'O OTLENEHMA xenesa 0T Me-
0¥ NPOM3BOBMTCA ABYKpaTHOE OCaXOeHHe M OTAeneHUE IORYTOpPHEX
OKHC OB Ho0aBneHneM aMMUaxa B HeSonbmoM M30HNTKe [ I—3] . [lpy sToM
OCAnOK MONYTOPHHX OKMCNOB MOXET OHTb WCNONbL3OBAH ANA TPUNOHOMET-
PMUYECKOI'0 ONpefencHus MaccoBolt gomu menesa ¥ sarTeM amomumua [I]
a qunbTpaT - ans onpejfenceHuA cymsapHo#t maccoso#t mom memym ¥ uMH-
K8, a 3aTeM cymmapHoft MaccoBo! Joms kambuuA ¥ mMaruua [3 ).

OrneneHne xenmesa OT Me¥ aMMHAKOM MOXHO 3HAUMTENBHO YCKO-
PUTDL OINHOKDATHHM OCamferMeM xexess, eCrp Ro0aBnATbh aMMiHak B 00Nb-
moM M30HTKe M onepaiMu ocaxieHMA ¥ (MAbTPOBAMMA O0BEIMHUTHL B Oll~
HY [7] , KK ONUCAHO HMxe.

OnpeneneHue maccoBolt nomt xenesa nocae ero OTHENEHHUS OT Me-
I¥ Ayune NpOM3BOIMTL HPH 3HMaueMui pHR.2, TAK K&K MY 3TOM fepe-
XOJ, OKpack¥ MugMxaropa Ocaee uerxuf, uew npu pt = I,

Beuny mazofl cxopocTH BaammopeflcTBHA xenesa C TpURoHoM B
DACTBOD HAI'PEBADT Hepe], THTpoBaHmeM go 60-70°C.
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PeaxrTnshu:

Tovnon B, O,05-monapuwit (0, I-Hopmanbreit) umn 0, 005-monnp-
uuft (0, OI-nHopmanbuufl) pacrBOpH.

Cynbdocarmumnonana wucnora, 20%-Hu#t pacTBOp.

Conanas kucpora, pacreop I:I.

hamax, 25%-nuit pacTaop.

hwomax, pacrsopy I:I r I:20,

BunonHenKe onpeneneHus

M3 UCXOOHOI'O pacTBOpa OTROXEHHR OTGHpaIT B KOHAUSCKYD KO-
6y B SaBUCHMMOCTM OT npennonaraemoft maccosoft nomu memesa I0-25 cm®
¥ noGaBAANT ILnA rapaHMTHH IIONHOI'0 OKWUCNGHHA Xene3a HEeCKOAbKO Ka-~
nenb KOHUEHTPHPOBAHHOR a30THOR KHMCROTH, HEePeKHCH BOLOpONA MMM He~
CKOMBKO KpucTannos nepcynnfara ammoHusa. OnpenemiTh IO MHIKKATOD-
Holt Oymare ¢ gocraroyHoff ToyHocTho sHauerue pH pacrsopa, pasHoe
1, HEeBO3MOXHO, NOJITOMY NOBEAEHHE ero A0 YKa3aHHOr0 3HAUEHKRA Bii-
NOMMADT ChefyomuM ryTeM, Illpofy HarpepBapT O KUIIEHMA M MELNSHHO
npu nepememyBarmy no6aBmAnT pasbabmeHuut (I:I) pacTBop amMuaxa
L0 Hayana o0pas’oBaHMA ocanxa ruapokcuna xenesa. JoGasmawr JTO cu®
pacTBopa I-HopManbHOR conAHoft xMCnOTH M, KOPZa OCLOK PULPOKCKIA
xenesa pacTBOPUTCA, OMCTHUAanMpoBaHHO! Bonoft moBogAT ofmeM 1O
100 cm®, llocne sroro aHamaupyemul pacTBop HarpesanT ao 60-70°C,
noSasmawr 0,1 en® 20%-Horo pacreopa cynbocamitmMnoboft KUCHOTH X
TurpyoT 0,00-MonApueM umt O,000-monApHba pacTBopoM TpunoHa B no
3MEeHeHHA BUIHeBOR UMM po3oBcll OKpacid B XERTO-36NEHYD MMM 10
ofecuBeunsanna (TPHNOHAT xene3a uUMeeT CRalyw XKeATO-3ENSeHYD OK-
pacKy, 38METHYO ML IIPM BHCOKOR KOMUEHTpaiMy xenesa).

Ecmy oTTHTpOBAaHHNH pPacTBODP NpM CTOSHMY MENNEHHO ONATH PO-
30Bee€T, YTO MOXET OHTh U3-38 HamuuA Meni, Ha 2T0 He cnenyer ob-
pamaTh BHUMAHHKA.

[lpy sHawMTenpuofl maccosoft gome Meny MPOMIBORAT OCaXIEHME
xene3a aMMHaKoM K oTaenanT ero durvrposammeM. AnA dMabTpoBaHKA
Op¥MEHANT OOHWYMYn BOPOHKY C 0e330nbHEM (unbTpom "KpacHad neHra"
uny "Cerad peMTA" MMM nMyume BOPOHKY LMMMHApWuecxol dopmu ¢ Kpyn-
HonoprcTo npacruukolt, Ha xoTopyow nomemawT cxolt BaTH BHCOTON
O-10 M. Hurmee oTBEpCTUE BOPOHKM 3AKPHBANT NOMMRTHAeHoBOR MM
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pe3rHOoBORt TpyGxoft C BUHTOBLM 38MVMOM U YCTAHABAMBALT B WTATHB HaD,
cTakaHau, B Bopomxy HammsapT 5-I0 cM® KOMNEHNTDHDOBaHHOrO amMMuara
¥ B 3aBHCUMOCTH OT npemnonarasmolt maccomoR monu xenesa 10-25 om®
MCXONHOrO pacTsopa orTaoresni ¥ ocrapmaw? Ha I0 wuy, 3aTeM oT-
KPHBADT S3aTBOp, OTMABTPOBHBESKNT OCHAOK B IPOMHBANT J-4 pasa Io-
pAuMM pacTsopoM emmuaka 1:20. BOpORKY C NpOMETHM OCANKOM ITOMe-
mapT Haj, Kosuueckoft konfoft, 0ceg 0K PACTBOPADT OKOMO S CM° Iopsi-
uef conaHol kucnoTH I:1 ¥ npoMuBawT HECKONBKO pa3 ropadel aUMOTHR-
auponanHoRl Bonoft, DomonAT obvem npobu miceTunmuporanroft sonoft mo
100 eM® ¥ noGasmsoT pacTnop ammiaxa I:1 no sHauemus plx2. Iocne
3TOI'0 NPOM3BOLAT ONpeleneHue COHePRAMUAA xXeresg, KAK YHARAEO Dhuie,

MaccoByn Lomo xenesa B NepecyeTs Ha OKCHJ Xenesa (FB.ZUJ )
BRNUMCAA0T 10 Jopmyne, %

aMK-79,85-\ . 100

LA T T (4)
"8 Vyp B 1000 ’

rne g - pacxoj pacTBOpa TpHAOMa B Ha THTpomauue, CM°;
M - MORAPMOCTH pacTBOpa TpunoHa b;
K - nonpascunu#t xoaddMumeHT K DaRHOR MORAPHOCTH;
V,ox — O0muR obmem scxomporo pacrsopa oFmoxermft, cu®;
vnp ~ 06BEM ucxongoro pacTeopa oTnoxeHult, saATHi nasA
aMamisa, CM“;
B8 - Macca HaBeCKW OTnoxkeHu#t, I:
™,85 - sxsusanenTHas Macca Fe, [y B peakuuu ¢ TpunoMom B,
PaBH&A IIONOBMHE MOJNEXYJLPHCOR MacCH.
Onpernenenre waccopoll poau xenesa M3 KMCXOOHOTO pacTBOpa HAXH~
NM MOXHO BHIOMHKTL TAKKE C IOMOWBO &BTOMATHYECKOI'O TUTpaTopa
(T-I07 wmt T-I08). Apromaruyeckue npxbopu OnA TUTPORAHMA TMO3IBO-
AROT [IOBHCHTbL TOMHOCTL M OOBLEKTHBHOCTH MHOZYUAEMHX pPEIYNLTaTOB,

a T&KXE COKDATKTb EDPOMA 8aHANKDo,

6. OIPENEIEIHE CYMMAPHOR MACCOBOM JIOTA MEG U
IHKA B LMTPATHOR CPRIE

Meron ocmoBan Ha TOM, UTC B CPele LBYX3AMEmEHHOI'0 aMMOHUSA
maiormoruc oro (pHaD) B nprcyTcTBME RHHpHKaTOps I-(2-TMpRIMAA30)-
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o-uafren (MAH) tpunonom D xomiuecTBeHHO TUTPYSTCA CyMMa MOHOB
Culv Znf* [6,9] . B ormune or meay LMMK He o6pasyer ¢ [IAH s
vrasaMHOR Cpelle OKpamleHHOI'0 COeNUHEeHUs, I0dTOMY aranu3 BHITONTHKM
mimub B npucyrcreun memd (fI). Dxcnepmvertarsmo ycramosneno, uro
ecny MaccoBad qomA meny B npobe weHee O, Mr, MOPYT NORMywATHCA 38~
HUXEHHbEe De3ynbTaTH olpeneneHns cymmapHo#l wmaccosoll gomu megy 4
iMHKa. Do uzfexauue sTOro, eCm HeM3DeCTHO, UTO MEOM HOCTATOUMO,
BBOJAT PACTBOP TPHUAOHATA MeIy (UAR TOUHOE KONMYeCTBO MENM, KOTO~
poe 3aTeM YUMTHBAT, BWUMTAA M3 PacXOns TPUNOHA Ha THWTPOBaHME
PAcXON ero Ha BBEJSHHYD MeRb).

AHami3 BHUONHMM B NDUCYTCTBMYK NEenesa, afoMWHMA, Kanblmd,
MarHuA, Hukena., Heneso CBASHBAETCA B LUMTPATHHR KOMIINEKC M TpPHNO-
HoM b He TuTpyerca. Ilpn MaccOBOR gone xeme3a B TUTPYEMOM pacTBO-
ve Gonee I0 wr nepexon OKpackKM OTMEUABTCH MeHee UETKO, TAK KAK B
ykasaHHO# cpene Hamiue xenesa NPHURAET DACTBOPY XENTYN OKPACKY.
Nowu Mn=? 3aMeAnAnT Iepexon oxbacrm yHOnKaTopa. B ux npuCyTCT-
BMM BO M30examye NOMyueHMs SABHISHHBX PEe3ynbTATOB &HANM3E THTPO-
BAHHE DAaCTBOPOM TPKnOHA D Hy®HO NpPOM3BOOUTL MelNeHHO, 0coleHKOo
BOMI3Y SHBYBANeHTHON TouxM. [lpUcyTCTBHE KanblLAA, MACHWA, aR0MU-
HUS He MelaeT BLIIONHeHw aManusa. [ipucyTCTBHe HUKens He MemaeT
BRITO/MHEHND aHanM3a, €CmH YUMTHBATL crenyomee. [pw xomnaTnoll Tem-
nepaTtype B CpPeJie IBYX3aMEUEHHOIC MMMOHHOKUCHOI'0 aMMOHMA B3aKMO-
geficTeue TpUnoHa b ¢ HMKeEneM HPOMCXONMT MACTOAbLKO MELNEeHHO, UTO
B ero NpPUCYTCTBUM HalmonaeTcA yeTxkull nepexoq OKpacK¥ MMIMKATOpS
DK OKOHUSHMK TUTPOBAHMA LMHKA M Meau. OKpacka OTTHTPOBaxHOR
npolu, conepxame® HuKesp, NNOCTeNeHHO H3IMEHARTCA, HA YTO He cireqy-
eT ofpamaTs pHMManwA. C [OBHICHMEM TOMEEpPaATYpH [CAKIMA B3alMO-
geflcTeuA TpHmOHA b ¢ MOHAMM HKKEAA YCKODASTCY, IIOBTOMY AAR ONpe-
nenerms maccosolt fomt cymwe Moo Cu“w Zn®t B npucyrerBMM HM-
Kend TEMIIEPATYPA TUTRYEMOr's pacTBOpa He fomaHa mpestmars 20-25°C,

MeTon nosponfeT onpefeMMTh CYNMApPHYR MACCOBYD JIONMD welM M
iMHka I M B npoSe ¢ otHocHTenbHolt oumGkolt okono IOK. [lpy Hanu-
UMY B OTRORCHUAX Maplaxiia omNHika aMANH3A YBeMMYUBAETCS.

Peaxkx®Tusu

Tounor E, 0,005-wonapredt umt O,0C-momaprrft pacTBOp,
Avwuax, pacresop I1:1.

Avvorwit  mumonHokuC R neyxsamemernnll, 20%-wufl pacTrRoO
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Cmemermu?t numakaTop HAH -~ cvech 0,08 r TAH B8 80 em® »TUnOBO-
ro coupra ¥ 0,02 r meTnnenosoro romy6oro (METHMAEHOBOIO CHHEr0) B
20 cu® crimpra umi O,1%-Hul cnuprobuit pacrsop [AH.

PacTBOp TPWAOHATA Men¥. CMEmMBADT TOWHO DKBUBANEHTHHE KOMM-—
yeerpa O, I-HOpManbHLX DPaCTBOPOB CynbdaTa Mend ¥ TpunoHa D,

Bomomienne onpeneneHus :

oTGWpaRT B KoMMueckyo xonfy I0-20 cM® wmexommoro pacrsopa or-
TORerus, pastaBmapT mMcTUnmMposarHol Eogoft mo I00 cm® M noGasne-
HHeM amMMara LOBOJAT 0o pHaul. duauerue pH onpegensior no wHMunxa-
Topuolt Gymars. JoGBammamr I0 cM® pacTBOpa IBYX3aMEmEHHOI'O aMMOHMUA
TUMOHHOKUC KOr'0, I-2 CM° TpHIOMaTa Memu, 5-7 Kalenb MHIMKATODPA W
MEONEHHO NpY UMTEHCHBHOM ITeP MENMBAHUM TUTPYDT PACTBOPOM TDUNOHA
b 00 naMeHeHHs onpacku: uU3 duoneToso-CupeHeBnl B XeNTO~3eNeHyD
DY NDMMEHEHWH CMEemaHHODO MHIMKATOpa; xorja nouMenswT [IAH sea
METHREHOBOI'O TOonySOoro OKpACKA KaMeHAETCHs Uo fyoneToBo-KpacHol
B RenNTyD.

Menb W UMHK MMenT OM3¥ue 10 3HBUSHUD ATCMMHE WaCcCH, NORTOo-
My, €CnyM He onpenenawT pa3nerbHO MACCOBHE 00T MEI¥ ¥ LIMHKA, HX
o0my®n MaCCOByl J0M0 B IepecueTe HA OKCHUH pacCcuuThBanT 110 dop-

Myne, %

T T aMK-80-V,cx 100 5
u NnUu =——"—"——"""r 7

V,p B 1000
poe a - pacxop pacTBopa Tpunosa B Ha TuTpoBarue, cMo;

M - morapMocTh pacTBopa TpHnoMa B;
X — nonpaBounkit KoaddwmimeHT K naHHO# MonApHOCTH;
80 -~ vonexysspHan macca (ycpemmenwan) (ud +Znd

7. OMPEJENEHVE CYMMAPHOW MACCOBOW ICTHM MEM 4 LIMHKA,
A 3ATEM HMKENS B CPEIE BHQTOPHIA AMMOHHA

B cpene Oudropuna emmonua {phnas3,7) B NpPUCYTCTBHM VHIUKATO-
pa IlAH u uonoB megu (I} xomtuecTBEHHO THUTPYRTCA TDMAOHOM D HOHH
MEI¥ M UMHKA, & 3aTeM NOCne HMarpeBaHMs THTpyeTca HKMkenb [6] .

ECoM Menn OTHOCHTenbHO Mano, TO BO H30exaHue MNMyUeHLR 3a-
HUXEMHEX DE3yNbTaTOB aHanu3a BBOOAT TpUnoHAT Memu (Mnu TouHoe
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KONUUECTBO MEeOHM, BWWATAA PACXOJI TPHNOHA NPU TUTPOBAHUM HA BBEEH-—
HY0 MELb).

AHami3 BHIONMHMM B NMPUCYTCTBMM XEeNe38, KenblMA, MarHufa, am-
MUMKA, MapraHua.

OTOpHCTHE COXM pPaIBLelAnT CTEhNO, IOBTOMYy ANF &HANN30B C KY
npyYMeHeHneM cnenyeT BHASAATh cheuuantMyo nocyny. OnHaro BBULY OT-
CYTCTBMA MOMITY NEHOBHX KOHMUECKMX KOn0 InAd THTPOBAHUA NONYyCKaeT-
CA KCIIONb3OBAHMME CTEKIAHMEX. C OUHMMU M TeH Xe CTEeKRAHHLMM KON-
CaMyi MOXHO paboOTaTh HECKONbKO MeCALEeB,

MeTon MO3BONAET ONPENENKTHL CYMMAPHYW MACCOBYW HOM0 MEOU 4
MHKa I MP B npoGe ¢ oTHocKTenbHMoM omuGxolt oxono 5%.

PeaxTusnH:

Tpunou b, 0,005-monspHuR pacTsOp.

Ammuax, pacrerop I:I.

Budropun amvorusa, 20%-vu#i pacTeop (NpUIoOTABMMBATDL ¥ XP&HUTD
B nNonuaTHneHoBOR nocyge).

Pacreop uumukaropa [AH (em.n.6).

PacTBop TpunoHara meny (cM.n.b).

BrmonHeHye onpeneneMmus:

or6upanT B koMMueckyo xonfy 10-20 cu® ucxomHoro pacTsopa
OTOMEHHA, pazfaBrnkT mUCTHAMMpOoBadMoR Bogolt mo I00 ew® u poGas-
nexmeM emmuara n0s03AT 10 pF R3 (onpejensoT pH no mipuxaroproft
Gymare). 3arem poSasnmor I0 cM® pacTBopa GudTopuma amMCHHA (oOT-
MerADT MeCOonbIIMM» NOOTAPKPOBAMMLM COCYHOM M3 OPICTeXRa MMM NONH-
aTunena), I-2 cM° TpHnoHATa Mely, D-7 Kanenb MMINKATODE ¥ THTRY-
T TpMno¥oM b no nmepexona ckpacku: u3 fuoneropo-cupedeBolt B xen-
TO-J3B8AECHYD DK TpHUMEeHeMMl CMmellaFHoro uaiukarops [1AH; xorua npu-
meHAapT pacreop [IAH Ses umeruaeHOBOTO romy6oro, OKPACKA U3MSHAETCH
¥3 KpacHo-JsoneToeolt B xenTyw.

Pacxog TpunoHa B Ha TUTpOBAHMe COOTBETCTByeT CymmapHoft
maccosolt gone Mery ¥ iwMra. Ecmt nopu cToAMMH DPACTBODA IOCTENEHHO
[NOABRAECTCH DOJOBHR OTTEHMOK ECNEACTRKE MenneMMoro basuMoneficrsua
KHOMKATOpPA C HUKeneM, Ha 3TO He CredyeT ofpamarTh BMHMAMMA,

Ang ompeneneduA wmaccosofl 1om¥ HMKens PACTBOP, NORYUeHWLDd
nocse onpejeneHps cymsapHolt maccosoR nonu wmegu ¥ IMHKA, Harpe-~
BawT ac 70-80°C u, ecom npi BTOM pacTBOP OKPAaCHTCA B (MORETOBO-
cupeHesyt umM xpacHo-§uoneTosw# 1BeT, e€I'0 THTPYDOT TPHNOHM.
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CymmapHy MACCOBYD LOMO MEO¥ M UMHKa BHUMCHALT no Qopmy-

ne (5).
MaccoByw OOM0 HUKeNsa B nepecueTe Ha oKcug Huxens (Nel )

Buyyc nAT no fopmyne, %.

OMK 7471V, 100
NiO= R ; (6)
vnp B - 1000
rje 8 - pacxon TpunoMa B Ha TuTposamue monorperoit npoSu,
3
cMY;

74,71 - monekynapraa macca Nc0.

8. NOCIELOBATENBLHOE OIPELRENENVE
MACCOBOR O MEIM ¥ IVHKA

MaccoByw DOm0 MeOM olpenenAnT KOILOMETPMUECKH, a 3aTeM B ToR
xe npofe KOMIINEKCOMETPHUECKH ONpPEelensmT MacCoBYD nomo w4HKa [9,
10] .

JByxBaneHTHas Menb B CnaCoxkuMCnoft cpeme BOCCTaHABNMBAETCSH
HOOMCTHM KanueM [0 onMoBaneHTHoOR, BHOEeNAR M3 MOOUCTOTO KAnUA BJK-
BUBANEHTHOE KOMMUeCTBO noja. Bunenusuuitca MOon TUTpYOT THOCYnbda-
TOM MATDHA B IDUCYTCTBHK Kpaxmana, H00aBafeMoro B KOMIE THTDO-
BaHHA.

Ana Toro, uTobn peaximMA BOCCTAHOBAEMMA MeUM M BHIEJEHUA
Mona NpoTeKana KOMIYECTBEHNO, MOMMCTHR xammit BBOOAT B CONBIOM
H30LTKe., Peakimmw MyZHO NPOBOAXTH B crafoxucnol cpese. C nosume-
mieM pH pacrTBopa peaxiMAa BOCCTAHOBNEHMA MeOM 3aMeinaeTCA K MOXerT
ne pofiry 40 xoMua. B cumpMo xuCEOR cpene NpOMCXOIMT OKUCAEHME
MOIMI-MOHOB KUCNOPOAGM BO3NYXa. lpefyeMan KUCNOTHOCTH CO3fAaeTcH
nodasnenuem Oudropuna aMmoMusa urx OUdTOPMIAE KamIA K UCXONMOMY
Pa&CTBOpY oTnoxeMuit, NpenBAPMTOXLHO MeATpamM3oBaMHOMY [0 3Haue-
mma pHx3,

HonomerpuueCKOMY ONPEROASHMD MACCOBOR nomt Menu MemanT
OXUCEUTEnN, B TOM UMCHE TDexXBPameHTMOe Xenelzo, KoTopoe OCHYHO
NIpUCYTCTBYeT B OoTnoxermwax., Dudropun ceasubaer xene3o BO Jropun-
HuR gommuaexc, He uemepuMi olpeneneHMuy Memu.
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Hamiune amoMuHuA, Kanbuusd, MarHuMa, Mmapradua, HuUkeni, gocda-
TOB B TeX HOMAUECTBAX M COOTHOWEHUAX, Kaxue OOwyHOo OWBADT B MC~
XOJHHX pacTBOpPax KOTEeNbHWX Hakuneft, He MemaeT WOIL0QTOPUNHOMY Ofi-
peneneHuo Maccoeoll nom menm.

AMenu3 BHIIOMHAKT M3 MCXOHMOIO pacTBOpa, NONYUY&EMOr'0 ClNaB~
neHVeM MACCH HaBeCKHU OT/OXEeHMA C elKUM HaTpOM B HYKEYEBOM MNM
cepefpsfHOM TUI'nE.

Ecnu cninaBneMue MacCH HABECKM OTNOREHMA HPOMIBOAMTCA B In&-
THHOBOM TUI'NEe C KapOoOHATaM¥ HaTpuA ¥ Kamifd, TO NPY BBELEHUK KO~
OACTOrO KaJMA On8 onpernencHus maccopo? nomy Menu HabmojaeTcA No-
ABneHMe He xenTofl, a renrTo-pumHMEeBOR OKpacku, Gonee Apxofl npu
6onbmelt maccoeoft gomt Menm. Ilpy THTpoBaHMM npolh THOCY nbdaTOM
HaTpUA B NPUCYTCTBHMM KpaxMmana ClliepBa }#cueldaeT CHHAA OKpacKa, OC-
TaeTca Gonee cnalad Xenro-BMUMEeBas, KOTOpas Toxe o0eCIBeuUNBRETCA
Ipu nanbHelmem noCaBneMKM THOCYnbdaTa HATPUA,; B BTOM Cnyuae HerT
YBEPEHHOCTH B NpaBHNbHOCTH ONpeleneMus TOUKM KOHIa THTPGBAHMA,

Meron nossondeT onpelenmuTb MACCOBYD [OMD Mely B npolfe C
oTHocuTenbHolt omGkolt oxonmo 7%.

Ana onpeleneHus MaccoBOR nom! nMHKA TIOCne OnpejeneNms Mac-
copolt gomu menu pH pacrsopa HOBOLAT AolaBneHHeM aMMKaKa [0 3HA~
yerua 4, nposepsasg ero ana Gonpmell ToyKOCTH He nU MHAKKATOpPHOR
Oymal'e, a 10 TaK HasWBAGMOMY BeuyepHeMy HMOMKaTopy. Peaxims B3s-
nMogellcTBuA ABYXBaneMTHON MelH C HMOLACTHM KanueM o0paTHM& U NpH
noswneHny s3naueHnA pH chsMraeTcA B CTOPOMY 00pa30PaMMsA IByXBa-
neHTHOR memu. llpn pl = 4 HeGoxnmas yacTb BOCCTaHOBNEHHON Menu
ONATH NepPexoiuT B LBYXBAACHTHYD, HO HBAaxKuMe ee& 18eT BOSMOXHOCTH
onpenendTh MACCOBYW LNOED LMHKa THTpOBaAMMeM TpuaonmoM b ¢ MHoukxa-
ropom [IAH, TaKx xak B cospaBaeMoR cpeje ¥ IIpH YK838HHOM SHMAUCHMA
pH umnx #e gaer ¢ [JAH xpacnoro oxpameRHOIo COemMHeMUs.

AuanuzaMy pacTBOPOB, He COHEPKANMX IIMKA, II pPACTBOPOB C H3-
BECTHC.: MacCOBOR ponmel uuHKa yCcTaHOBNEHO, WTO NpH IepBOoHAYARLMOR
Maccosofl nome B pipoCax nBYXBaneHTHOR menu B xozuuecrBe 3-10 mr
(xorga Ma TUTpOBaMMe MOLS, BHISMEIEI'OCA IpH J00aBREMMM MOIKCTO-
ro Kamua pacxogyercs 0,5-1,5 on® 0, I-sopuaxeMoro THocynbdara HarT-
pus) npu goGasmeruy u3burra 0,5 cM® pacTsopa THOCYZbJaTa MATPHA
K nosenenuy pH pacrsopa [0 3MayeHus 4 ONAThH NOABEAGTCA I BYXBa-
neHTHas Meib B komuuecTse 0,I3-0,I9 ur (mMa ee TuTpoBaMme pacxo-~
ayerea 0,4-0,6 cu® 0,005-MomApHOro pacTsopa TpunoMa B). Ecme nep-
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BOMayajgbHOe KONHUECTBO MeOM MeMce YKamaHHOrO ¥ B npoly mocne no-
Benenns 1o pH % 4 gobasurs I-2 cm® 0,005-monaApHOro pacTsopa cep-
Hoxycnolt Megu, TO B aHanU3KpPYEMOM pPBCTBOpe OCTAaeTCA IBYXBANEHTHAA
Mens B ToM xe Komduecrse (0,I13-0,T9 wmr).
lIns onpereneH¥a MaccoBOofl LonmM UMMKA M BMeceHua IpasunbHol
NOnpaBkd HA MeOb MYXHO 10 BO3BMOXHOCTH TOUMO AOBOUMTH 3HayeHue pH
0o 4, Tak K&K C NOBHIEHHEM €r'0 3HaueHuA Oonblle MeI¥ IIepEeXOIUT B
IBYXBANEHTHYW, UTO 3aBHIUSET Pe3yNbTATH aManusa OolpenencHud LMHKA,
& TPH MEeHbmEeM €0 3MaUEHHH OYLYT NOAyUeMs 38HHXEHMbE DE3YAbTAaTH.
Ecmu nepexon OKpacEM MHOMKATOpPS HeueTKHi#t M HeT yBOpPEMMOCTH, UYTO
P pacrBopa npubmmaercs K 4, TO MACCOBYD AOJD IMHKA MOXHO BHUHC-
JATH 1O DA3HOCTH MEXIY CYMMO}t MemuM M IpHKa fopMytan (D u 6) u Me-
on dopuyna (7).
ilpy MaccoBoit none B npoGe kanbLMA Gonee S M, MaTHMA Gonee
3 MI' IONYYapTCA 3aMMKXEHMHe DPe3yxbTaTH onpeneneMHs uvHka. Hamiuyue
NBYXBaneTHoro MapraHua B komiuecTse Gonee 1 M 3aBmjiaeT pesynb-
TATH OnpenereMusa IMHKA, Hamiuue B npoGe mmxena comee 0,02 mr
yXy[maeT rnepexoj, OKPaCKM MMAMKATOpa, 0CTaeTCA PO30BHE OTTEMOK.
MeToq noasoxsieT onpenenuTs MacCcoByD Aomo LMHka I Mp B mpole
C oTHocurTexbHOoRt ommbkoft oxono 20%.
Onpenenenye maccosoll noms menu
PeakxTusBu:
Awvuar, pacreop I:I.
Budropun ammomus ( N9y F HF ) uxw Cudropun xeamma (KF+ HF ),
20%-muft pacrTpop (xXpamMuTcs B nomaTHmeMoBoR mocyne).
Hommeruit kamsft, 40%-muit pacrsop.
Turpoparaait pacrsop THocyandara Marpus O, I-mopmanpMoft mam
0, 0I-nopmansuoll xoMueHTpaLUH.
Hpaxman pacrpopumusit, O,5%-muft cpexenpurorosnemiui? pacrsop.
Ipuvme uanue ., Pacrsopy mogucToro kamusa ¥ THoCynbde-
T& MATPHA NPULOIME NMA aMam3a B TeueHKe Heleny npu ycno-
BUY WX XPaAMEHUA B CKAAMKE U3 TeMHOIrO CTeKna ¥ NpU KOMHAT-
nolt Temneparype.
BunommMemue ompeneneHus:
oréupart B KomMueckyn xoafy I0-20 cm® ucxogMoro pacrsopa OT-
NOKeHUA, NOGABAALT IMCTUnIMpoBaMMoR somu go 50 em® u momomar 10
pH®3 noGapnenvem awnmaka (npopepapT pH mo mMpukaTopHoft Gymare).
3aTem godaBmAwr D cM® Oudropuaa (pacrsop nmpx sTOM obecneuMBaercs),
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I0 cM® wmomMcTOro KamMA, nepeMellBanT, 3AKPHBAWT KONOY UACOBHM
CTEKNOM, CTaBAT B TEMHOE MECTO U uepe3 MUHYTY THTPYRT BuLenusuul-
CA uop THocynbdaToM HaTpus 40 CONOMEHHO-XENTOI'0 LBET&, npubapna-
0T B KOMUE TMTPOBAHMA I cM° pacTBopa KkpaxMane ¥ NpoLoMXapT THT-
POBSHUE 10 MCuUe3HOBeHWs cuMell oxpacku. 3aTeM CTaBAT Mpoly B TeM-
Hoe ¥eCTo eme Ha I-2 win, UToOW NpoBEepuTh, 3aBepuKrach MM peak-
LA BOCCTAHOBACHHA Meny; NPK NOABNEHMM CHHeR OKpacKM AOTHTPOBHBA~

DT TUOCYNbLATOM HATPHA.
MaccoByn fiomp MeOX B NepecueTe Ha OkcuA Memx (Lu0) Buuyuc-—

nAnT no gopmyne, %:

ANKT954-V,n 100
CL[U — UCX ] ('7)
‘%U,za-nmaa
rje Q - pacxoj DacTsopa THOCYnbdaTa HATPHA Ma THTPOBaNKe,

oM s
N - HOpManbMOCTBH pacTBopa THOCYnbyaTa MATDHA;
K - poopasoyHuit xosdiuimenT k jgammolt HOPM&NBHOCTH
79,04 - sxeupaneM1Han macca Cul B gammoll peaxumu.

lpuweuanuye. Taxk xag uonur xamud OuBaeT 3arpAsHeH

wonaroM (I0; ) ¥ BOOHHE PACTBODPH HOQUCTOr'o Kamms Ha CBe-
TY IIOCTeNneHHO BHAENANT CBOGOIHHR Mon, nposogaT "xomocrok™
ONIHT ¥, ©CHKX TpeOyeTCA, BBOAAT COOTBETCTBYDMYD [ONDPABKY .

Cripenenexue MaccoBoft NomM 'iMHKA

PeaxTu BH:

TuocynbdaT HaTpusa, O,I-Hopuansuuit pacTsop.

Awosax, pacrsop I:1.

"Beyeprull uHmuxarop”: pactsopaoT 0,1 I MeTKAOBOI'O OpaHXeBO-
ro u 0,25 r uxguroxapmuta B 100 eM® mxeTwwsuposanHoft Bogm. Oxpac-
Ka WHOMRAaTOpa: B mexouHoft cpeme - senmeHad, npu pH = 4 (nepexon-
HaA OKpacka) - cepas, B Gonee xucroll - dmonmerosan,

Cuemarnuft uxpuxatTop (cv.n.2.6).

Tpunor B, 0,005-uonsapuuit u O,05-monapuuit pacrsop.,

Cynvdar megu, 0,005- monmpHmit pacTsOp.

BunoxHexkue onpeneneHus

B pacTBOp, NOMYyUeHHHR NMOCne MOAOMETPHUECKODO ONpeneneHus CO-
NEePXaHHA MegM, Lo6aBRAwT kabutok 0,5 cu® O, I-HOpManbHOIC pacT-
BOpa THOCynbfaTa HaTpHA, B4TEM Kalmu "BeuepHero MHEMKaTopa™ U J5o-
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BOLAT RO 3HaueHus pHmud, noGabnAs aMMuaK L0 MCYESHOBSHHA PO30BO-
gmoneToBoll K 1oABneHns cepol unn nouru GecusetHo! (Ho He zeneHoM)
OKpacCKH .

Ecnu npu onpefenenny MaccoBolt gonu Meny Ha THTpOBaHME Mona,
BHOENMUBMErOCH TpX BOCCTAHOBACHWM MENy WMOIMCTHM KanneMm, IOWno
5 eM® umu Gonee 0,0I-nopmansrore (0,5 cu® O, I-nopmanbHOro) pacr-
Bopa Tuocynbfara HaTPUA, TO rnocne goBefeHus sHaueHus pHa4d sso-
BAT 4-0 nanens cmewanHoro uHgukartopa [AH ¥ npu uHTeHCHMBHOM nepe-~
MEUK BEHUY MeJNEeHHO TUTDPYOT PacTBOPOM TPUNOHA D N0 uaMeHSHHA OX-
pack# M3 UONSTOBO-CHpEHEBOl B X8ATO-3€NeHYW.

Ecms npd onpefeneHuy Menu momno meHee 5 cm° 0,0I-HopmanbHO-
ro (0,5 cv® O,I-HopmaneHoro) pacreopa THOCYsbdaTa HaTPHA, TO MO-
cne posenenus pHR4 goGasmwspr I-R2 cm® 0,005-momapeoro pacTsopa
cysbdaTa memu, BBOUAT uHmMxarTop IIAH u mexgmemmo THTpywT pacrso-
pPoM TpHnoHa b.

Maccosyw nomp uMHKe B nepecueTe Ha OxcHr twHka (Zn10 ) Bu-
uuc 10T no fopmyne, %

(@a~-n)M K 81,37V, o100

vnp B -1000

- Pacxol pacTBopa TpUMOHa B Ha TuTpoBamme, cM®:
NONpaBKa Ha ABYXBageHTHY® Menb - 0,5 om®, 0,005-u0-
AApHOT'0 Mm cooTpercreento 0,05 cu® 0, 05-monapHoro
pacTBopa;

M - wmomApHOCTH pacTBOpa TPHUROHA B

K - nonpeBouns®t xoaddmuseHT x aamHoRt mMonspHOCTH
81,37 - monexysapHas macca Zn0 B KaHHOR peaximi.

Znl = ’ (8)
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9. OIPEJEJEHVE MACCOBOHX JOMM MAPTAHIA

Merog ocHOBaH HMa OKHCNMEHMM MADPIaHUS 00 MapraHioBo# KMCROTH
B KHCXOH cpene nepcynbdaToM aMMOHHS B HNPUCYTCTEBMM KOG&ALTOBOIO
kaTamisaropa. OCpas3yomywcs MapraHuoBY KKCNOTY OTTHTDPOBHBANT
waBeneBOKUC MM HaTpuem, [ind ycrpadHenHus npucyme® noHam xotanbra
po3oBofl oxpacku, 3aTpyaHAomeR onpeneneHue oKBKBANEHTHOR Toyxy,
K pacTBopy KobanbTa JOCABNAKT CONb MEOU HMRU HKKEns .,
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Hamrune xA0p-uMOHOB MelaeT aHamM3y, TAK Kak OHM BaawmMonefcT-
BYOT C MapraHuoBol kucroTofl, OXuCmAACH o CBOGOAHOrO XnOpe,
BOCCTQHABMMBAKNT MapraHell L0 HABYXBaneHTHOIO COCTOAHMA, UTO BeJeT
K SAHMKEHK DPE3YNbTaTOB aHaNK3a; WX YIARAOT BHIIADHBAHWEM paCTBO-
pa C CepHOR mucnoroit,

loGasnenue docdopHoRl KMCMOTH yCTpaHAET OKpacKy pacTBopa MO-
Ha xenesa () ¥ craGumsupyeT o6pasaypuyocsi MAPraHLOBYD KHCNOTY,
NpefOTBPANAR BO3MOKHOCTL €€ DPa3NOXeHMA IpM KUIAUSHWM pacTBopa IAA
pPa3pOKEeHMA KWIOHTKA BBEINEHHOI'O OKHCmMTend. Bo ualexanue Conpmoro
ocraTka nepcynbdara aMMOHMA OH BBOAHMTCH B SHAMI3MpPYEMHl pacTBOp
HEeOOXBbIUMHK [IOPUMAMK 0O MONHOTO DPA3BUTHA OKPACKHM MAPTAHLOBOR kHC-
AOTH .

TurpoBarme MaprasioBolt KMCROTH WABENEBOKKCANM HATPHEM CleIy-
eT NpPOBOIMTHL mpy TemmnepaType 55-60°C, max Kax B 5TOM MHTEpBane
TeMneparyp odecneumBaeTcA LOCTATOUHO OHCTpoe ux BasuMmonelcreue B
5KBUBANEHTHHX KONMYECTBaXx.

MeTon mossoaser onpenemiTh MAacCOByw gomo Maprakua 0,0 mMp B
npobe ¢ oTHoCHTenbHOW ounGkol oxomo 10%.

PeaxTuaBs n:

OepHad KHCAOTA KOHLIEHTPWPOBAHHAA.

OprodocdopHand KMCEOTA KOHUESHTPHRPOBRHHAA .

lepcynpdar amuonna, <0%-HHR pacTBOp, NPUIONEH AAA aHAMM3A
B Teyerue <0 OH NpM yCROBUKM XPAHEHMA B CKAAHKEX TeMHOI'0 CTexna
IIp¥ KOMHATHOR TemrepaType.

HoGanbToBO-HUKexeBURt KaTEAK3ATOP NPAIOTABAMBANT pPACTBOpEHU-
e I r cepHommcaoro koSamvra ( £o0S§504:7H,0 ) w 3 r cepHOKM:xOrO
nukens (NSO, 7H,0) » 100 cM® Bogn, nommmcaemnoft HeI0 xanzam cep-
HOR KMCHOTH.,

lape peBoxuc st arpuit, O, ]-RopMmanpHut pacTBop, CPOK XpaHe-
HMA OPHIOTOBREHHOI'O pacTBOpa He Soxee 20 fOH.

Bunomienue omnpenexeHuA:

B KOHNweCKyD xonfy Ha 250 cum® or6upapr 50-I00 em® mexommoro
pecTeopa OTxoxerult, nobapampT O cM® cepHOP KMCHOTH W YTIADHBADT [0
o6nema mpmMepHo I0 cM® OAA MOMHOrO YLAREHHT XJAOP-MOHOB. B oxpam-
nemmuk pacTsop npuGasnsnT 3-D cM® opTodocdopHO KMCHOTH, OMCTMX-
AKpOBaHHYD Bogy Mo ofnema I00 om® u 5 cv® koGanbToROro KaTamusa-
TCpa. B MHTeRcHBHO kwnAT¥it pacTBOp BBOAAT DacTBOp nepcyrbdaTa am-
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worus (nopmima nmo 0,5 en®) 1o crofixoro Hemswemmomerocs oxpammsa-
HMA pPACTBOpPA, NOCRE WEro KMNATAT eme OgHY MWHYTY. Pacrsop Omcrpo
oxnaxnan? 10 60°C ¥ NP MHTEHCHBHOM NEpeMETMBAHAM MELNEHHO THTPY-
p? MABEGNEGBONMCHLM HATDHEM N0 KCWO3HOBEHHA XADAKTEDHOR MamMHOBOR

GKPACKH
ConepxamMe MAPraHIA B INepecuere Ha OXCHN Maprauua ( Mnd)

BHUKC RART No opuyne, %

aNK:-1418-V, .. 100
Mnl -_-_...._....__..____...._E'-’E'l‘_.__, (Y)

rie - pAacXoj, paCTBOPA MABENEBOKKCNOr0 HATPHA HA THTPOBA-
3,
HUe, CM>;

N - HOpMAaRbHOCTH PACTBODA WMABEANGBOXHCNOIO HATDNA;
K - nompapowntit xoodfwument x HaHHON HOPMANBHOCTH
[4,18 orxeuBarenT™an wmacca M770 B pamHoR peaximn, papHAA
nAroR 4acTH MONEKYnapHoOft macchu.

10. OUPEJENEHME MACCOBOA JOMM AJIOMVMHUA

B nexoguuft pacrsop ornoxeHmft BBOIAT TPMXOH b B mMaluTKe nAR
o0pa30BAHKA TPAXNOHATOB ANDMHHXA, Xexesa K JPYI'MX KOMIINeKCYDUMXCH
nNpH 3TOM KATHOHOB, Malwror Tpmxona b OPTRTDOBHBADT DPA&CTBOPOM CO-
% UMHEA B npHCyTCTEMM HHuxxaropa JIAH mmm rcupeHoxoBOro opaHxe-~
BOI'G. JaTeM X aHARNSHPpYeMOMY DACTBROPY nofasxanT JropucThi® HaTp.
Horminexe ampuMNHRR C TPNEOHOM DABDPYAAETCT, ARDMMHNA CBASKBASTCSE
B GORe0 NMpOYHOS COBIMHONWE Mz ﬁff' (xpromme) . OcroSomummescs
XOMIeCTBO TPHYOHA b, anaummmoe CONODZAKNY ANOMNHRSE, OTTH?T-
POBMBAYT DACTBOPOM CONM IMHXa. Bo x3bexaHne yacTHRNOIO BHTOCHMEHRA
TPANORA b m3 TpHXOHATA XOX83a He CReinyeT BAOIMTH B npoly Coxrmoro
NeSuTxa $TOPHIE HATDHA,

MeTon NO3IBORNGT OMpPEUeNNTE NMACCORYD NOMD AXDMNHMA I MI' B
npoSe ¢ orHocurTexbROR ompOxofl oxoxo IOX.

PeaxtTusu:

Conxsxax xmcnora, pacreop l:l.

Ammax, pacrnaop I:l.

Tpunod b, 0,020-moxapuuit pacrsop.

Harpuit dropueruft, necumermu® pacrsop (4%).

Aperarimit GydepHuft pacreop (pH = 6) : 000 r snerara Harpxs
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(H,CO00Na - 3H,0  pacreopmor B 1 mu° macTMANMpOBaHHOR BOIM &
nodasxapr 100 cu® pacrTeopa yxcycHoR kucmors (koTopmit roTOBAT pas-
GaBnernen 58 cm® menmHoM yxcycHoft mMcxorH mo I mM°).

CepHoxncwult wmnr, 0,020-momspuu® pacreop: 7,180 r cyavdara
sHKa ZnS0y-7H,0 pacTBOPADT B OHCTUAXMPOBAHHOR BOJE U JOBO-
naT o6vem mo I mu°.,

[lonpasounuit xosddMmeHT X MOANPHOCTE NMPHIOTOBAREHHOI'O PACTBO-
P& IMHKS YCTEHABAMBADT NO THTPOBAHHOMY pacTBOpY TpMnona b B amumu-
auHo-Gydeprolt cpene (pH= I0) ¢ MRIMEATOpPOM XPOM TEMHO-CHHUM.

Pacreop uxnmraropa IIAH umm xcumenoporo opammesoro : O,I r
uinuraropa [IAH pacreopmor B I00 cu® erumomoro cnmpra;

0,13 I HHIMEATOpPA KCHXEHOXOBOI'O OPSHXEBOI'O PACTBODANT B 2 CM°
l-HopMaxbHOI'O pacTBOpPA €4KOI'0 HATPA K pasfaBaApT pacTBOp Bomoft
no 100 cw®.

Bunomienne onpenexeHmn

OTOMPADT B KOHWUECKYyn KoaGy Ha 500 cu® 20-50 cM® uexomioro
pacTBopa OTHOXeHME, N0CABAAOT IMCTHAMMpoBaHHOR BomM g0 IS0 cx®
K ROBOAAT 3HAaueHHe pH Ko I-<, HoOABXAA aMMMaK MXU CONAHY® KHCNO-
ry. Beogar 10-30 cw® pacrsopa Tpmroma B u wenmemio Heftrpamusy-
DT pactTeopoM ammmara no pHXD+6 (nposepan nmo mHomraTopHO# Gyma-
re). Beogar 20 cu® aueratHoro GydepHoro pacTsopa, KMIATAT 2-3 MHH

¥ OXZEXNADT B OporowHOR Bome no xomHaTHOR TeMneparypH. JoGaBxmaA-
pT B-I0 xaneny pacteopa Huguraropa [lAH MAH KCHAEGHOZOBOI'O OpaHXEBO-
ro 1 TATPYNT OKpAMEHHYD B 38BACHMOCTH OT MHMIUKATODA B XENTHI WIH
opauxepu?t uBer npofy (KMICHTOK TpUAOHA D) pacTBOPOM CEPHORUCIOIO
IMHKE JO M3MEeHeHMA upera B (woieToBO-KpacHuft. Bmopar 40 cm® pacr-
BOpa {TOPMCTOTO HaTPHA, KWINATAT Npofy 5-7 MWH, OoxxaxnanT NpoTOU-
Ho#t Bonofi. LofapasawT 3-O0 Kaneap, MHIMXATOpPa ¥ THTDYDT PacTBOPOM
CEePHOKKCJIOrO IMHKA OXPACF RLYDCA B XOATH{ wAM opauxesui 1BeT Mpo-
6y (ecan copepxuMTCA aapMiHMit) [O nepexona B ¢uOJETOBO-KpPacHHH.
Maccosyn RO ayOMMHEA B nepecyeT® HA OKCHI &XOMHHEA
(F!BZOS) summexroT no dopuyxe, %
a 50,96 V,, .. 100
ﬁgzon ._._________________MK 196 " Vuex'! , (I0)
Vyp* B 1000
rie ( - pacxoj pacTBopa IMHEKA HA BTOpPOe THTPOBAHME, OM°;
M - MOXAPHOCTbL PACTBOPA INHKA;
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K ~ nompaBowuit xosddmiment ¥ naxHoR HOPMAXEHOCTH ;
50,96 - oxswsaxewtnan macca AZ,0; 8 peaximu ¢ Tpuxoxom B,
PaABHAR NMOXOBANE MOIEKyXApHOR MACCH.

II. ONPENENEHME CYMMAPHOR MACCCBOR JOJH
KAITRHA A MATHUSA

Onpenenexstn MaCCOBOR NONMH KANBUHA M MEI'HMA (XeCTKOCTH) B uC-
XOQHHX pacTBopax oTnoxeHMR TUTposaHMeM TpHnoHoM b B sammuawHOR Gy~
deprolt cpene (pH = 9:I0) ¢ xpomMoBEMM MeTANMHHAMKATOPANH MemaeT
HAZKUMEe xenesa, MenM, IMHrE, ANOMHHKA, MAPIaKUR, HMKens W Jp.
O6pasyommilcs ocanox PMOPOKCHIA Xene3a He THTPYETCA TPHIOHOM, HO
MeIAa&T OTMEYAThb H3aMEHEHPEe OKDACKHM MHAMKATOpa. MoHH uMHKA KOMIue-
CTBEHHO THTDYDTCA COBMECTHO C KANbIMeM M Marurem. Menb M HEKenb
o0pasSyYRT C XPOMOBEMHM MHOMXATOpaMH 00Nee NPOUHLe KOMIINEKCH, Yew
KanbiMR ¥ MArHWR, 3ATArKBAA Nepexol] OKPACKH KHIMXKATOpPA B SKBUBA-
NeHTHOR TouKe,

Memapmee BmMiSHKHE YKe3aHHHX BEmMEeCTB YCTPAHAEYCH BBeLEHNEM IH-
ATHNIMTHOKADOAMATA HATPUMR, C KOTODHM OHM 00pas3ynT TPYAHOpPacT-
BOpPHMHE COSIMHEHHA: Melb M HWKenb B CUNbHOEKMCROR cpene ¥ 10 3HA-
yoHus pHx8:9; menwe3o - B cravHokHCIOR cpene M no pHAO+6; uMHK
¥ maprasen - npw pH~I1,5+6. Pacreopk maTHnmMrHOKApGAMATA HATDUA
MMenT casfomenouHyw peaxiMp. llpm ero nofapnerM B NMpoly KMCIOTo
pacTeopa oTnoxeHMR sHauenre pH nosmmaeTces, NPOXOIA uepPe3 HHTEp-
BAN ONTHMARLHEYX 3HaWeHWR pHA2<3, HpH KOTOPOM ITPOHCXOQMT 00paso-
PAHNEe LMITHNIMTHOKADOSMATOR NEpeuriCleHHHX Meuanmix pemecTs. Homm-
NGKC LEOTHIIHTKORADOAMATA A7OMHHEA HenpouHkR. Ecau waccoBad RoxA
amedpina npesumnaa? I Mr (B nmpoGe B3ATOR HMa &aKamMs), TO WeTKOCTSH
nepexona OXPACKH MHIHMEATOPA yXYTHAETCAd - 0CTAeTCH POSOBHA OTTEHOX.
BrsnHue amoMMHRA YCTPAHASTCH BBOIOMHMOM TPMSTAHONAMHHA.

Hexomsise pacTBOPH OTRORGHMR cOjepxar OONUHO TAKME KOIMYSCT-
BA Xenesa ¥ wMely, YTO NAX® NPHM CTOXPATHOM W Conbmes pasbarIerry
IMCTH RATHDOBBHHOR pogoR nofaBneMite MMOTHMIMTHOKApOOMATA HATDHK
NpUBOAKT XK OCDASNBAHMD TeMwHHX XMIAKOCTeR, KOYOpHE HEBOSMOEHO THT-
poparh. [lpn 3TOM NOXMYWADTOA KONNOMANWE DACTBOPH M MERROMCHepC-
HuHe 0CalKY, NMNOXO Oriemiemue (MnbTpoBaHues. IIDN PBeneHMY xe MO~
TRRIMTRORAPOAMATS HATPUA B NPOOH HCXOMHHX PaCTBOPOB OTnomenHmit no
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pa3taBneHud JUCTUANMPOBAHHOR BOZOA oCalkM NONyuanTcA OOnee Kpyl-
KHhe, & PACTBOP SHAUATENbHO NpO3pawiee, UTO NAET BO3MOXHOCTH ON-
pefemiTb xecTKoCcTb. OOYCnOBBeHO 3TO TeM, UYTO NOBHIOHHAA CYMMap-
H8A KOHUEHTPAIMA WMOHOB B PACTBOPE YMEHBEA®T WIX NOIHOCTHD HelT-
panuayeT 3apAl KONMOMIOHHX uYACTHMI M ynyusaeT MX Koarynampo. Do wa-
CeX3HHO [ONYUEHRA 3aHMXKGHHHX peaynbTATOB BCNEACTBHME BO3MOXHOLO
COOCAXIEHNA KaNbiMA NOSHPOBKAE IMOTHNIMTHOKApOaMaTa HaATPUA He
nomeHa npessuaTs 0,1 r na I cx® ucxomioro pacTsopa. Urolu ocanox
NONYuH nCA Gonee yRpyIHEHHEM, Nepel DOCABASHHEM IMITHNIMTHOKApOa-
MaTa HATPUS B NpoCy ROoCABAANT BNOKTPOIMT -~ COMAHYD Kucnory. Hor-
48 OocCafNka MHOI'O ¥ OH 3ATPYHHAET Hal/mmueHKe 38 KIMEHEHWeM OKpPACKH
DSCTBOPR, €r'0 OTHeNAuT (MnbTpOoBaHHEM yepes (e3307bHuH CymaxHuit
QUABTP HAX I'UI'DOCKONMUYSCKY® BaTy.

Ecmm aHanmaupyeTcA mnpoda ¢ manoft xecTKocTho, TO MabTpynmnit
MaTepaan cnexyer NnpenBAPATENbHO MDOMHTH, KAK yKasaHo Huxe. laxe
GessonpHue (MALTPH uyacTO cojepxar BaammopeficTsyomMe C TPHROHOM D
BEfeCTBE B KOMMYECTBAX, KOTOPHE MOTYT JABHCHThH DPesynLTATH Oflpene-
neHAA XeCTKOoCTH aHamisapyemoR npolw ra 0,0I-0,03 wuamurpammM—3Kpyg--
BanenTs (npu ofneme anamawpyewolt npoGu ucxogworo pactsopa 10 cw®,
ofmem ero ofweme 500 cM° ¥ uACCe HABECKK OTNGXeHMA I r pesynbrag
AHATH3A B NepecueTe HA MASCOBYD ZOrv KARbLMA OyneT 34BHUEH HA
[-7%) .

derTcld 1 .BONAET ofipe °, #1b MACCOBYN LOMD XANbIMA U METHUA
0,0] muymirpavm-axsHBaneHTa B npofe ¢ OTHOCHTS nbHOR omnGxoRt 10-

19%.

J2RKEKTHBH S

anon b, 0,G0-monapruft nm O, 000-monaprwt pacTroOp.

h wuaub® OydepruR pacTBop ~b-uwh mo NYyLCZ » no NHz; npuro-
PaBNHSACTCH CMemuBaHKeM 80 cu® REF-HOrO PACTBODA QMMMAKA CO
100 cm® 20%-Horo pacTBOpA XNOPHCTOTO AMMOHHA M NOBEJEHWEM OUBEMAa
xuaxocT: mo I ou° oMcTAnmiposarHON Boxoft,

PacTBOp MHIWKATOPA KMCROTHOIMO XPOM TEMHO-CMHEro: Onf ero
NpRroTosnexua pactTeopapT 0,5 I mugukarops B 20 cu® BMMMAUHOrO Gy-
$SPHOTO DEETBOPA W JOBOAAT oGbem pactsopa 0o 100 cM® STHAOBHM
cmuproM. [lo pamism [0 "Cowarexssepro®™. xrod TeMHO-CHHUA MOXHO
IPOTOBHTL TONbKO HE SMMHAUKO-CydepHOM DACTBODE.
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J3THRIHTHOKAPOAMAT HATPHA KPHCTANNHYECKHH,
Conanana rmcnora, pacrsop I:I.

Avmax, pacrsop I:1.

Tpnaranonamun, 30%-Huft pacrsop.

BunomHeune onpeneneHus

OTOUpanT B KoMMuecKyon komby 5-10 cu® {ecmm Tpelyerca,To
GonbmKR ofBeM) HCXOOHOI'O pacTnopa oTnoxeHuft, nmpuGasnspr 3-5 Ka-
nent conAHoR xmcmorw, sarem 0,3-0,0 r wmm coorpercrsenno 0,5-1 r
KPRCTaAMAUSCKOr0 IROTRIGMTMORAPOEMATE HaTpHA. BBOAMTL IMITH I~
IuTHOKApCaHAT HATDMA nywEe N0 uvacTAM B 3-4 npuema. [lo mepe ero
BBGJIOHMA DACTBOpP CHauAnNa TeMHeeT, 3aTeM OCANKM CTAHOBHATCH KpyH-
Hee, & PacTBOp npospaunee. [locme waxnoro noSapzemua muaTH M-
oxapbamarTa HaTPHA Npofy nepememyiBADT, HE MPOM3IBOJAA pPE3Keyo Badan-
THBAHHA, ¥ OCTABMADT HA J-3 MMH InA yKpynHeHuMs ocanka. Horjga oca-
0OK NORYyuaeTes Taxmi, W0 MOXHO UETKO OTMUATh NSMEHeHMe OKPACKH,
ROBOZAT o0BeN AHCTHAMMpORamHoft somoft mo I00 cu®, nposepsor pH
(no MHoMkaTOpHOR Gyware) mu, ecmn TpelyercA, JOBOAST ero RO 3HAyE-
e 7-9, gofasnds pPacTBOp aMMMaka. 3aTeM Jo6aBnapT 5 CM° auMMay-
Horo OydepHoro pacrsopa, O-7 Kanenb MHIMKATOPA KHCBOTHOIO XPOM
TEMHO-CHHEI'O0 ¥ THTPYRT PACTBOPOM TpUnoHa b 10 v3MeHOHHS OKDACKM
3 KpacHofl B cuHe-cupeHeByw. Ecmu obpasoparmmufica OCANOK IUDTHRIY~
THOKAPOAMATOB MemaeT YeTKC OTMEeTHTHh Nepexoll OKpacku, TO nocme no-
CapneMys IMOTHRNKTHOKapSamaTa HATPHA NpoBepaAnT sSHaweHue pH noxy-
UeHHOr'0 pacTaopa (no wKmxaropHoll Gyware) u Bo ¥abexaune MOMyuUS-
HHA 38HHXEGHHHX DO3YAbTATOB 8HAMM3R, YTO HAGADIAETCA I'FABHEM ofpa-
30M NpH HanHwm docdaros, HOLKMCARDT pacTBOp conAHoft xmcnoroff go
pH = 243, 3arem ocapox OTZensnT (MnbTpoBANNEM DAcTBOpa wepes (e3-
30NbHEA (MABTD MMM FNTDOCKONHYECKYD BATY. Ecxw [anammsupyn? ZpoSy
Cc mMano#f xecTKoCTHD, MNPOMIBOLAT IPONBAPHTENBHO NPOMHBRY (M AbTPYD~
Hero Maraprans CreIyRuMM mnyTem. beasoybHuil JenbTp MaM Bary nome~
AT B BOPOHKY, KAX OOWNWHO AXA (MALTPOBBHKR, K NPOWHBART 6I'0
100-150 ew® nomxucnesHoft no sHauemua pHR2:3 mueTnamipoBamHOR Bo-
aok, nomorpetoft no 50-60°C.
SuapTp ¢ ocanxom DNPOMNBALT HECKOXbKO D&3 IHCTHARNPOoBarHOR
ook, o0new dmnbrpera nomojAr Ao 100 cx® ® mpomomxemT ananua,
xax YXaS4HO BWNe,

Ecm nepexon OXpACKN HHINRATODPA HEOWETXMIA, OCTA6TCR DPO3OEHRA
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CTTEHOX, uTO MOXeT OHTL BH3BAHO nosumeHHOft maccosof zonel amoMu-~
HMA, T0 aHANK3 OlNpeldeNeHKA xeCTKOCTY IOBTOPANT, HofaBniAa B npoly
nepes BBOLOM aMMMauHO-GydepHoft cmecm 20 cm® 3(f%-Horo pacTsopa
TpHaTaonamuHa. [IpW npuMeHexny TPMITaHOTAMKHHA CnelyeT OfNpejemmTh
nonpaBKy Ha "xoxocTyn" npoly K, eCnH OHA CYWeCTBEHHa, yueCTh.
Korna cymmapsas MaccoBad JONA KANbUMA M MAIHMA HEBENHMKA M
onpegnATh OTHeNbHO kanbuMB ¥ MarHkR Heuemecoolp&asHO, KX OCKLYL
MACCOBYD HOMO0 B nepecueTe Ha oxcupn xanbuma (Ca0) ewumcenAwT no

dopmyne, %

~ae= Vo B +1000 ”

rae Q - pacxoj TpunoHa B Ha TMTpOBaHue, cM°;
M - moafgproCTh pPACTBOpPA TPHNOHA b;
K ~- nonpapowin® xoodfminenT x ZaHHOR MONRPHOCTH;
06,08 - wonexyrapHan wacca Cal.
HNpumeuaunne . [lpr nanuure docdaroB THTpPOBAHME TPH-

NOHOM D HYAXHU TNPOW3BOANTH MEINeHHO Lo yCToRuMBOR CHHE-
CHpOHeBOR OKxpacku.

12. NOCIEJOSATENLHOE OfPEJENEHUE MACCOBOM LOTH
KAXBLVA ¥ MATHHA

PaaneabHoe onpegeneHne MacCOBOft NOMM K&nbUKA K MAMHMAR B Ol-
HOR r.poGe OCHOBAHO HS TOM, UTO B CRAbHO RenouHolr épapme (pHrI2:I3),
CO3I2Paexofl BBejeHMeM e4KOr'0 HaTpa, MAI'Hnft ocaxiasTcA B BWAS I'MI~
POXCH/A, & KanblMi oCTaeTCA P PaCTDOpDE® N OTTHTDOBWBASTCH TPANOMOM
b, llocre onpegexsHMA KAnbIMA BEeIeHHeW cepHoMt umt conaxHoRt KuCxO-
TH TOHKxapT 3HayeHue pH pacrpoopa g0 8-9. Ilpn 9TOM MarHxR® oOnATH
nepexomMT B PACTBOp. darer jgodesnapT asmnaunbll OybepHu#t pacTBop
K ONpefensnT M&CCOBYD AOMD MAlHMA THTpobaHMeM TpurodHou B. Korga
ofmasi Maccosan ILONA FanblMA ¥ MAUEKA H8BerMKa, OonpeneniTh orTlenb~
HO MAaCCCBYD OO0 XanblMA ¥ MAardWA Heuenecoofpa’Ho, TAK KAK 870
He ¥MeeT CYWEeCTBEHHOI'0 3HaueHMd, & De3yNhTATH OnpEeneNeHKA MOI'yT
MMETDh SHAUNTERbBHYD NOI'pPesHOCTh.

YToOH YCTDSHHTbL BMMAHKWE MeOd, UNHRG, Rese3a, Mapraius, HAXRe-
nf, B NMpo0y HCXOOHONC PACTHODE KaxKil¥ IBONRT IMOTHNIMTHOKaplamar
WATPHMA, XAK pPCKOMeRnoBano B n.IlI, [[pHCYTCTRAAG ArOMMEHMA He MemaeT
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onpeneNnEHMD MacCoBOR QoM xanbimMs. DrmmAHMe amomMMHMA Ha onpenene-
HMe MACCOBOH NOMK MAI'HMA AHANMOIHMUHO BMMAHWD €ro npu OnpeneneHuy
o6met X€CTKOCTH M TAKKE YCTpaHAETCA BBENEHMEeM TPHITAHONaMKHA
(en.n.1I).

PeakxTunBu

Tounou B, 0,05-monapuutt ums 0,005-monapHuft pacrsop.

Enxult HaTp, <-HOopManbHuit pacTBoOp.

ConAHast xuenora, 2-HOpM&nbHWR pacTBop.

CepHasi kucnora, <-HopmanbHWi{ pacTBOp.

Conanas xucnora, pacreop I:I.

Amvuaunuft Gydepunit pacrsop (cm.m.II).

HxmukarTop xucnoTHHlt xpom TemHo-CHMHER (cMm.n,.II).

JuaTy nipTHOKAapOaMaT HATPHA KPUCTAanmMueckuft.

Tpuoraxonammy, 30%-uuit pacrsop.

BunomieHne ompeneneHyus :

oTGUpanT B KoHMuecKyw kondy 5-I0 cM® mcxomHoro pacreopa OT-
noxeHuft (a ecmu TpeGyerca, To Gonbmull oGneM) ¥ ofpadaTHsapT Npo-
Oy OMOTHNINTHOKAPOaMaTOM HATPHSA, KAK yKassHO B ni.I].

llposepanT pH nonyueHHoro pacrsopa (mo mHmMkaropHoft Gymare),
LOBOIAT ero [0 3HaueHHA 8-9, nolasnsas, ecmn Tpebyerca, eunxuft
HaTp, 3aTem NpuGaBnswT 5 cM® 2-HOpMARBHOIO pPaCTBOpa €QKOro HATPA,
npolSy fnepemMempABanT M BHXMIANT OKOMO O MWH LONA MONHOIrO OCaxIeHMA
F’HEPDOKCKEA marHMAa. BeogaTr 5-7 xanens nnﬁixamopa.xpou TeMHO-CHHE -
o, XoTopufl B0 H3bexaHue ero ancopOLMK IMUIPOKCHOOM MATHHA HeoG-~
XO0OUMO NOOABNATH HENOCpPENCTBEHHO Nnepen THTPOBaHHEM. THTDYDT MNpoO-
6y pacTBOpOM TpMAOHA B N0 MaMeHeHMS OKPACKM XHMIKOCTH M3 pPO30BO-
kpacHolt B ¢uoneToBo-ronyCyw. THTpOBAHME 3AKAHUMBEADT NPH OTUET MH-
BOM JM3MEHEHHM LBeTa pacTBopa, He ofpamad BHMMAHMA HA BO3MOXHOE
nocnejyomee OABNEHKE PO3OBOI'0 OTTEHKA DACTBOPA BCMEICTBME Me[d~
NEHHOT'O B3aWMOJIeACTBUA MHIMKATOPA C I'MOPOOEHCHD MarsHus. Pacxonq
TpAnoH& b coorBeTcTByeT MaccoBoft mone KanbuMA.

Ina onpeneneHus MacCcopoft nomM MAPHEA K TOMy Xe aHanusypye-
MOMy pacTBOpY F00aBRADT -HOPMANBHYD CONFHYD KMCNOTY, YTOGH HefT-
pamM30BaTh BBRElEHHHe B Npoly 5 cM® 2-HOpManbHOrO PacTBOPA 6IKO-
I'O HATpA ¥ NOHM3HTBh 3HaveHue pH no 8-9, M BuxMRapT S MuH apnA
PACTBOPOHHA I'HIPATA OKHUCH MArHWA, KCw NPUCYTCTBYeT MarHuft, pacT-
BOp OnAThH NpuOGpeTaeT KPAaCHYD OKPACKY. SATEM BBOZAT 5 cm® awmtau-
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HOT'O pPAcTBOpA M THTPYOT TpunoHoM b Tolt xe KOHueHTpaimm, uTO M
ANA ONPEeleREHRA KANbIMR, [0 N3IMEHOHMA OKDACKK aHANMA3KPYEMOIro
pacTBOpa B CHHe~CHpeHeBRyD. [ipw Hamnuuu docPaToB THTPOBAHME HYXHO
MPOK3IBOATHL MeJ NeHHO.

Ecxn nepexoll OKpacKK HeyeTKH$t U oCTAGTCA pPO30BHR OTTEHOR MMM
NpeNIYIHME 8HBIH3a8MA YCTAHOBNEHO,UYTO B aHAJIM3KPYyEMOM pacTBOpE CO-
JePXUTCA ammuHAl B RKOmMigecTBe, KOTOpOe MEmAeT OnpefencHMD MarHud,
TO nepsj noGaBneHHeM aMMBayHOr0 CydepHoro pactsopa npuGaBnAnT
20 cM° pRCTBODR TPHITAHONAMAHG, 3&TeM NO0ABAALT aMMBauHHR Gydep-
HHR DACTBOP W THTPYDT TPMAROHOM b,

MaccoByn HOMO KAXBLMAA M MATHMA B NepecueTe HA WX OKCHIOH B
[POUCHTAX BHUMCAADT NO POPMY naM

QMK -56,08 Vycy 100

cal = (I2)
Vﬂp B-1000

Mgo gzM/r 40,32+ Vo5 <100 (13)
pB - 1000

rge  Cal - maccoBasd NOnA KaAbUMA B OTNOXEHWH, %;

MgQ - waccoBas jons MarTHuA, %o
a, - pacxof pacTBopa TpUncHa B Ha TMTpOBAMME KANBLMA, CMY
a, - pagxo,u, pacTBopa TPHUAOH&E b HA TMTPOBAHMe MAIHHA,

cM” 3

M - MONApPHOCTb pPacTBOpa& TpHUnoHa bB;
K - nonpasouHu#t xoadiMimMeHT K NAHHOR MOASPHOCTH;

06,08 - mMonexynapnas macca .

40,32 ~ momexynapHan macca Mgo;

Onpenenemste MacCOBOR HOM KaNblMA B MA&I'HHS M3 MCXOLHOTO pacT-
BOpA HAKMIIM (e3 OTIaeneHMus NPYI'HX KOWMIIOHEeHTOB, BXOMAWMX B COCTAB
MCXOJHOI'O pacTBOpPA, MOKHO BHIIONMHHUTDL C NOMOWbBL (POTOMETPHUECKOIO
THTPOBAHUA HA aBTOMaTHUecKOM THTparope T-I07 wmam T-IO0S.

13, ONPEIENEHHE MACCOBOM JOMM &OCEATOB

Conepxanne HocdaroB B MCXOLHOM DSCTBODE OTMOXEHHS MOXET CHTD
onpenemeHO OUBEMHEM MnH KoxOopuMETpHueckrs meronom [I-3] . Koxopm-
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veTpudeckuit ueron onpenenerus Hocdaror weHee TpynoemxuR B BHTON-
nAaeTcA Cucrpee. [loaromy B xmGoparopusx, rae mveprcs $oToxomopu-

METDPH, NPerNOUTHTEXLHO cupeneniTh GOCHATH KONODEMETPMUECKIM Me-
TOLOM o

Onpenenenue maccosot noms docdaTob KONOPMMETDHUEC KMM
METOILOM

Konopumerpriueckuit meron onpenenerms, waccosot pom $ocdaror
OCHOBAH Ha 00pasoBaHMM kommaekcHoft docopromomubaeHoBOR KKCHOTH,
uMenmeR! xenTyn OKpackKy, KOTOpas B NPHCYTCTREMKM BOCCTAHOBMTOnel
npeBpamaeTcs B COGNMHOHME CHHEro uUBeTA. D HXXENDHBEAEHHOM MeToae
BOCCTAHOBNGHHE NPOUSBOIMTCA CMECHD MeTOona ¢ ueTalMcynb{¥TOM Ka-
miA. Haxk gna nomyvenus QocPopHOoMOXMGISHOBOr'O KOMIINEKCA, TaK M
oINS ero BOCCTAHOBROHEA MMEOT CYUECTREHHOE a3xaueHMe COOmpieHue
rpeCyemoro pH. lloxyuenme docdopHomMommGaaTa K ero BOCCTAHOBREHKE
cnepyeT NPOBOAMTH B pacreape cepholt (comanoR) ruCnOTH C xMCROT-
rHocrso no O,6-nopMaxpHoOfl,

Yynrnsasn, 4TO MCXOmHWR pacTBOp OTROMeHMEt USCTO CONEpENT OT-
HOCHTENbHO GOpHIO® KOMAUEeCTBO Xene3a M MeiM, o0neM NnpolH KCXOoM4-
HOI'0O PACTBOpA, OTCHDAGMOI'O ARA KONOPHMMOTPHUECROr'O OlIpeneneHus
docaTop no nmpNBelEHHOMY HMXe MeTomny, orpammueH 20 cMS.

PeaxtTusu:

Timaonnas kmcpoTa, I-somuan, xpamuduxamu "x.u.", I10%-Huit
pacrBop. PacTBop NMpuroger 1o Tex nop, Noxa B HeM HE IMOABUTCA OCA~
OOK.

BoccraHaBnupapuMit pacTBOp, NPAroOTABNHBaemwi! M3 pacuera:

20 r meroxa Mapxx A B 120 r weramcynpdsra KamMs pacTBOPALT B
300-350 cm® mmcrmammpoBamioR BOAN NpM Temmepatype npmumepno 40°C.
Ecmt nomyweHHu2 pacTBop MyTHHR, ero (MabTpyrT B MEPHYD KONy BMe-—
cTuMoCTbHD [ ,nua,nmnm IMCcTHAnEpoBarHo! BonoR 10 meTkK ¥ nepe-
memuBADT. CPOX IOAHOCTH pacTBOpa He Gonee JBYX Henexb.

PacTsop Momndnata medormA: k 500 cu® mcThymipoBanHOR BOIH
noGasaapT SO cM® KOHHOHTPHpOBamHOR CepHON XMCHOTH , moCKe OXNAX-
neHus npubapnaanT 50 r H3WEeNbUERMHOro MOXMGIATA S8MMOHMA H, KODIA
OH NMOMHOCTM DACTBOPMTCH, MOBOJAT oObem 10 I aAM° IMCTHRAKPOBAH-
1ot mogoRs Cpox romHocTH pacTsopa He Gonmee J mec,
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Crannapthut pacTBop docdara kama, cogepxamuit IO Mr/ oM P03
CHauana rorosatr zanacHoft pacrsop, conepxamui I00 ur/,uuapog"

Ans 9TOro B mepHo#A muTpoBol kKonfe pacTBOPADT B AMCTUAMPOBaHHON
poge O,I43 r oxHozamemernHoro gocdara Kamms, npenBapuTeTbHO BH-
llepxaHHOr'0 B aKcuiaTope Hay cepuoft xucnorofl B Teuenuwe I cyr, Lo-
MBapT B KonGy OUCTUNMHPOBAHHOR BOIW 10O METKHM W THATENbHO [epe-
Melly BapT .

CraHpapTHHE pacTBOP POTOBAT pas3bBeleHueM 3ANacCHOI'0 pacTaopa
B [0 pas. CranpapTHuit pacTsop npurojgeH TONbKO B HEHb NPUIOTOB-
NEHUA .

[locTpoeHne KamiOpPGBOYHOT'O rpaguka:

B DAL MEpHHX KOnG BMecTHMoCcTbo O0 CM™ BBOJAT PA3JMUHHE KOJIK-
yecTBa CTAHISPTHOrO pacTeopa focdara Kamasl, CONCPRANCTrO 10 mr/mu°
POy (Henpumep I3 23 3; 5: I10; IS u 20 em®, trro COOTBETCTBYET
0,0I; 0,02; 0,03; 0,05; 0,10; OI5HO2OMI‘P04-

O6vem pacTsopa B kaxnoft konGe ZOBOSAT Ho 40 cM® IOMCTH M-
popaxHoR BGuOR. B omgHy kon6y BBogaT Tonbko 40 cM® mMCTHARMpORAH-
Ho#t Boaw (Hynesasm mpoGa). PacTsopw HarpesanT Ha BoAfHOM Gane [0
40-60°C, nocne uero B kaxnyw kon6y BBomAT 0,5 cm® pacTBopa IrHMOH-
Holl KMCNOTH, 2 CM° BOCCTAHABNTMBADINEr'0 PACTBOpA M flepeMelMBanT,
3aTeM ROGABNADT 2 cM® pacTBOpa MOMMGNATA AMMOHMA W ONATH Mepe-
vemyBapT. Coycra I0 MMH RoGaBRANT B KONOH OMCTMAIMPOBEHHOH BOIN
0 METKW, DACTBODPH NEepeMemrBADT M 38TEeM KONOpUMETPHMpPYOT. B Kaue-
CTBe pPACTBOpA NnA CPABHEHWA MCHNONL3YDT IMCTHANUDOBAHHYD BOLY CO
BceMy peaKTMBamMM. HonopuMeTpupoBaHKe NPOBOIAT C KPECHHMH CBETO-
¢vnbTpaMK NpK gm¥He BOMHH 813 HM MaM BO3MOoxHO Oonee Omu3koRl K
Holl,

ilo peayxbraraM KONMOPDMMETPHPOBAHMHA CTPOAT I'padHMK, OTKARIHNBAA
no ocu abcumecc cofepmanne PU; " B npoGe (wr), a no ocu opmuHar
COOTBEeTCTBYDIHE ITOK&3aHMA ONTHYEeCKOR NNOTHOOTH.

BunionHeBKe onpene neHra

B MepHyD KOnOy BMecTMMoCcTbr O0 CM®™ OTCHpawmT B 38BHCHMOCTH
OT NpejfIoNAraeMoro cojepxanms gocdaros 0,5-20 cu® mexomioro pacT-
BODA OTNOREHME, LOCABNADT IHCTHANRpOBAHKOR BomH mo 40 cu® Harpe-
BapT H& BOJAHOR GaMe 1o 40-60°C., 3arem Beomar 0,5 cu® pacTBopa
MMOHHOR KHMCROTH, 2 CM° BOCCTAHABAMBADMErO DACTBOpA, COLEDPEAMOE
KONGCH NepeMemMBanT, NOGABRANT 2 CM° pACTBODPA MORKONATA AMMOHUS
¥ BHOBb IlePEeMEemMBAKT.

3

3
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Cnycers 10 wrH gonupanT B KONOY A0 METKH DUCTHUNMMPOBSHHOMN
BOIH, & 34TEeM KONOpMMETPUDYDT,

B rauecTBe pacTBOpPa CpABHEHUS HMCNOALIYOT OAUCTHAAMPOBAHMYD
BOJIy CO BCEMU DPEaKTHBAMH.

AnA KONOPMMEeTDPHPOBAHMA NPHMEHANT Te X€ KOBETH X cBeTodMnbTp,
YTO ¥ NP NOCTPOEHHM KanMOpOBOUHOrO rpaduna, MO KOTOPOMY olpene-
AT cojeprawne docharos s npobe.

Maccosyr nom docdaros p nepecuere wva F 0. BHuHCHANT NO

2 4
dopmyne, %

= — ————————
25 Vop B 1000
rie a -~ wmaccosad [onA PUI,"' B ripc6e, Mr,

0,747 - xosffmimeHT nepecuera POE_B }3’205 .

Onge,u.enenne maccosolt nomn docdaron oOBEMHHM
MeT 0110M

CymHOCTb MeTOga COCTOMT B TOM, uTo dochaTH ocaxmanT MOMHS-
NE@HOBOKUC THM AMMOHMEeM M3 KCXOHNHOT'0 pacTBOpa OT NOXEHHA, ICIKHC-
NeHHOr'0 a3O0THOR KMCnOTOR, B NPUCYTCTBHM A3CTHOKHCAOPO 8MMOHMSA,
KOTOpPHR npuOaBnAOT ANA YCKODeHHA ocaxnenusa QocdarTop ¥ YMEHLIZO-
HMA pacreopuMocTh ocanxa (neficrsue ofmero wora). Ocanor Focdhop—
HOMOXMCATa OTQMNLTPOBHBADT, OTMHBANT W PACTBOPALT 5 THTPOBAHHOM
pacTeope eNKOr'e HaTP4, LNOOABRAEMOr'D B U3GLTKE.

llpy BTOM NPOMCXOOMT peaxuMsa, KOTOpag MOXET OHTh BHpaxeHAa
YpPasHaHNeM

(Wt )3 Hy FP(Mo, 0,)5] + 23NaOH = 11Na,Mo0y+ (VHy )2 MoDy +
+NQ NHy HPO, +13H,0

Na0uToK egxoro HaTpa oTTuTpOBHBADT xucnorofi, Maccoeyn nom
docdaroB BHUMCRHADT M0 PACKONY MENGUX HA XX DACTBODEHME.

PeakxTHBUY:
MomuCGpenoporuc muft ammonult, 3%-Hut pacTsOp.
AsorHoxuCc mult ammonuit, 34%-HuRt pacTsOp.
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AsoTHaa Kucnora, QO%-Huit pacTBOp.

AszoTHorMc muit kanuit, 25%-uuft pacrsop (gnA npoMuBaHMA ynoTpet-
naoT I%-HEll pacTsop, KOTOpWH IoTOBAT pasbaBneHueM 25%-Horo pacT-
popa) .

Enxuft varp, O, I-Hopwanbuuft pacTsop.

Pacrsop conaHo® mm cepuolt kucnoru, O, I-HopMansHoft xoHueHT-
paImu,

Merunovamux, O, I%-uuft pacTsop.

®eHonfranenn, I%-Huli cnuproewit pacTrop.

BunonHenue onpeneneHua:

OTGMpanT B xummuecku®t cTaxar 25 umm 50 cm® ucxommoro pact-
pOpa OTnOXeHWs, nprmBapT 20 cM® PACTBOPA A3O0THOKUCTIONO AMMOHMSA
n I0 cu® asoTHOR KHCNOTH, HArpeBamT 40 KWMEHWs M BAIMHBADT (Mo
cTeknaHHOR nanrouyxke) B KANAWYD XMAKOCTb 20 cM° Harperoro no 50°C
pacTBopa MONMMOLEHOBOKMC noro aMMoHus. Cpasy xe npexpamanT Harpe-
BaAHNEe XU KOCTH, NepeMemMBapT €e BpalleHueM CTakaHa (INONb30BATLCH
CTeKNAHHOR mnanoukoft nnA mnepemem BAHWA He pPEKOMEHIYeTCs) ¥ OCTAB-
naoT Ha 2-3 u. Bumasmn#t B ocamok docdopomomiGiaT mOomKeH GHTDH
YUCTO~- XEJTOrO LBeTa; "Gewechit™ OTTEHOK CBMIETENnbCTBYET O Henpa-
BHYbHOM OCaxIleHMM ¥ 00pal30Ba&HMM MOMMOneHOBOR KuCnOoTH. B 3roM
cryuae HeoOXOIMO TOBTOPUTH OCaxieHwe, B3AB HOBYD MOPUMIC UCXOA-
HOIO pacTBOpa MMM paACTBOPHB ocCaNOK MNOCTeleHHHM o0aBneHueMm
20%~-HOI'0 PACTBOpPA aMMHAKA, 3aTeM HArpeTh XUAKOCTb A0 KHIIeHMA M
N0GaBUTH B Hee ManuMu nopiwmsamM 15 cm® 25%-Horo pacTBOpa A30THOR
kKMCnOoTH. [locne 2-3-uacoBolt BHOepxkKM ocanox OTEMNLTPOBHBAXT uepes
188 ¢MnbTpa "CHHAA neHTa", OOMHBaDT CTEHKA CTAKAHA H (IPOMHBADT
ocafok I%-HEM PACTBOPOM HKUTpATA KANHs 00 HeRrpanbHOM peakimMu Npo-
MHBHHX BOJ IO METH TOPAHXY .

AN IIPOBEPKH MORHOTH OTMHBAHHA ocafxa n fMnbTPa OT KUCHOTH
COOHPADT B CTAKAHUMK MM XOHuueckyn konSy I0 cm® dmnmrTpara, BBO-
oAaT I-2 kamnxm MeTHnopaH®a B ONHY kanmo O, I-HopManbHOro pacrsopa
menoun. Ecmu EMIKOCTE OKDACHTCR B xenTut uBeT, TO NpOMHBAHHE
CUKTADT 3AKOHUYEHHLNM.

OruuTeit ocanok emecTe ¢ {MALTPOM nMomemsmT B CTAKAH, B KOTO-
pOM IPOBONMUNOCH OCaxieHWe, NpumMBapT <O-30 oM ropaue® nmMcrTunm-
poBaHHOR BOXH ¥ cTonbko xe O, I-HopManbHOro pacTBOpa €NKOTO HATDA
¥ B3CGANTHBADT L0 NONHOI'O PACTBOPEHNA XeATOro ocanka (npw Heobxo-
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O¥MOCTH LO0CABNANT menoub). [locne aroro BROOAT <~3 xanmu deHOn-
ranenna ¥ OTTHTPOBHBADT W3OHTOK WENOUH PACTBOPOM KUCNOTH, THT-
Pyf OKpalleHHYD B KpacHW{ LBeT XUIKOCTb LO MCUEel3HOBEHMA OKpaCKM.

Conepxarme focdarop » nepecuere Ha P, suuncnaoT no gop-
Myne, %
0 o = (Cuy Moy Ky =y M Ki) - 3,086 Yy 109 (15)
= b
s v, B+ 1000
/Y
roe Q,,Q,- o0neM: pacTBOPOB WENOUX KW KMCNOTH, KH3PACXOROBAH-
HHX TIDH BBIIONHEHHY AHANM3R, CM°;
Nyy s Ny= HODMARbHOCTH PACTBOPOB MENOUH W KNCNOTH;
Ky » Ky~ nonpapowrie xoadduimeHTH PACTBOPOB WENOWM M KHUC-
NOTH K ABHHOR HOPMANBLHOCTH;
3,086 - skBMBANEHTHas waccs. F;&%. B PEAKIME CO WEenouby,

I4. OIPELENEHME MACCOBOR IOMJ CYNBRATOB

Maccopyn 1omo cynbdaTOB OIPENeRADT MACCOBHM MMM OOBHEeMHEM
MeTonoM. CymHOCTh HMXENpHBeNEHHOI'0 OCLEeMHOI'0 METONA 3aKMOYaeTCH
B OCaxIeHHK Cynb{ara GaApNA A3 HCXOOHOI'O PaCTBODA, 'OTAEAEHHH M
NMpOMHBKE OCAlKA, PACTBOPEHHMHM OCalKa B aMmMMayHo® cpepne THTPOBAH-
HPM PACTBOpPOM TpHnoHa b, W3OHTOK KOTOPOIO OTTUTPOBHBADT PACTBO-
poM COXM MADHMA. [lo KomuuwecTBYy TpHnoHa b, H3DPACXONOBAHHOI'O HAa

DACTBOpPEHKMEe CEepPHOKKCHOro OapHusf, omnpejenipT conepxaHne CynbdaToB
B aHamMaKpyemoft npoGe [14] .

PeakxTpy BH

Tpunon B, C,0b-monapxuit pacrsop.

Bapr#t xmopuctuit, 0,00-uomapuuft (0, I-HopmanbHuft) pacTrOp.
Ins mpuroToBmenma ero pacteopaoT 12,2 r BacCl,-2H,0 B I ou° mme-
THAMMPOBAHHOR BOIH.

Marmmit xmopuctuit, O0,05-momapnuft (O, I-Hopuanbuuit) pacTsoOp.
llpurorasausant k3 fuxcaHaxa wxx 10,17 r Mglf,-6H4,0 pacTsopapT B
e rnmpopaHol Bogne, 00BOIRT oOnem 40 I ,tma M YCTAHABNHBADT
THTP MO THTPOBAHHOMY DACTBODY TPMNOHA.

Awmewinit 6ypephuft pacrsop JF-wuit no NHyC/Z w no NH;
(em.a1.II).
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Ammax, 9-vHopmansbHefl pacreop. 67,5 cM® KOHIEHTPMPOBAHHOIO
(25£-HOro) amvmaxa pas’GaBRAnT IMCTARMpPOBAaNHGHR Bogoft mo I00 cx®.
PacTBOp MHIKKATOPA KUCIAOTHOI'O Xpom TemHo-cunero (cu.n.Ill).

Bunioanenne cnpeje neHns :

MCXOOA U3 LPENIONEraeMoro conepxaHuA cynbdarTon, B KOHHuUe-
cKyn KOn6y mmectuwocTbn HU0 oM’ oTOMpapT Tako oOnem ¥CXOHOIO
pacTBopa OTNOoReHMA, uTolH B HeM cojepxanoCh He Gonee 20'vP.SD§T

lng BHGOpa o6peMa npobu K 5-I0 cu® uexomHoro pacYBopa npu-
GaBrapT 3-O Kanenb pACTBODPA XFODHCTOr0 GADPMA ¥ HATDEBADT 10 KK-
neHus, llpum OTCYTCTBMM HAM NOABAGHHH CneLOB OGexoit MyTH OTOHpanT
50-100 cM® MCXO/HOr'O DACTBODA, & IPH JHAUNTENBHOM NOMYTHeHMHM M
BEIIAIAHUK Ocanxa OTOMpanT wmeHbuk# olnem npofu.

U ornGpannolt npoGe uCxXOnHOro pacTBOpPa AOCGABNADT JIMCTUANMDPO-
paxHolt Bony no 100 cm® M monxucnAnT comAHOR KucnoToRt no pHad,
npaGasnsor 10-15 cu® pacTBopa xnopucroro Oapwsa, KMnATAT 10 MuH
¥ OCTABNANT Ha BoOosAHOR CaHe unr B TenmoM MecTe Ha I-2 4. 3areM
npoly $enoTpynT 98068| Sen30sbHEll fMnbTp "cMHAAR reHTA", NpensapE-
TenbHO 3anapeHHut kunsmeR mueTHanmponranHOR Bojof, NpoOMHBAKT KO-
Gy © ocanxom HeCKXOabXO pas ropsuel IncTuampoB&NHOR BozoR, He
YIAnNAA NPHCTABIEI'0 K CTeKKSM OCALKA, CIMBAA NPOMHBHHE BOOH HA
dwnerp ¢ ocagroMm,. lloTom J®ALTP ¢ OCAZKOM NPOMWBADPT eme -4 paza
ropayell Bojgoft, npoBepALT Ha IONMOTY NpOMHBAHNA pa3fapreHHOf cep-
HoR uucnoroll n nepemocar B Ty xe kCnly, B KOTOPoR HpOMIBONMAOCH
ocaxnenns, nprCaenavr 10-I5 cu® 9-mopuanbHOro pacTBopa amMuaka,
pa3BOpAURBEN? (MALTP CTOKNAHHON naacunoB Ha IHe KOROH, npubaBnsi-
vT 10-I5 cn® 0,05-monmpHore pactsops TpuxoMa B M NOBOIRT ofbem
o I00 o3, a npw nosumerHou cofepxamwr cynvpatos no 00 cu®. llpn
HOQOCTATOUHOM DPA3TABREHNM DACTBOPA MOIYT IOXYUMTBCA 38HNXEHHHE
Pe3ynbTATH AHAAN3A K3-3a HEMlOAHOI'0 pacTBOPeHHA cynbdara Gapnd,
N&Xe NpPH 3HAUMTeRbHOM H30HTKe TpuxroHa b X noJnepxami TpeSyemolt
menoyroll cpenw pH2I0. Conepaxumoe xontw xunarar I0-ID muH no non-
HOI'O PAGTBOpPeHMA OCafKa, NepuogHuackm npopepsas (1o yunsepcazbHol
KHIAKATOPHOR Cymare) pH pacrpopa, KoTopoe Jomxto CHTbL He HMXE
10, Tax xaK cynvdaT Gapms DA&CTBOPAOTCA TPMROHOM b TowpKO B me-
nouHo® cpene. llpa ymexbmexMr pH Ma~-38 yneTyuMpaMMaA suMHaka o0aB-
¥ADT emd D CM° DPACTBOPS aMMHAKA,
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llocne pacTBOopeHus ocanka pacTBOp OXaXI8KT, BBOIAT COOTBET-
crBeHHo 5-I0 cm® ammmausoro GydepHoro pacrsopa, 5-I0 kanens mHIM-
KATOPA KUCNOTHOI'O XpOM TEMHO-CHHErO U TUTPYOT H3CHTOK TpuUnoHa B
pacTBOPOM CONM MAHMA 110 M3MeHeHMA OKpacku W3 romyGolt B pososyw.

Maccosyn momo cynwdaros B nepecuere Ha S{; B npouenTax
BHUKCNADT N0 dopmyne

¢p = (aTMrKI“ UMQMMQKMg)ﬁU'Vucx'mO : ( I6)
3 Vip*B -1000

rie arraﬁrg ~ O0peMH pacTBOPOB TPUnOHa b M COmMM Marsma, muapac-
XONOBAHHHX IPM BHIIONHEHWM aHAMM38, CM°;
M :MM_q ~ MOZIADHOCTH PAaCTBOPOB TPHTOHA ¥ COMM MATHHA;
Ky, K My — MONpaBOUHbE koadfsiiMeHTH PACcTBODOB TPMMOHE M COMK
MaArHufA K NAHHON MORAPHOCTH ;

80 -~ monexynsapHaa macca S0z B peakuv c TpunoHom B.
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