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Zirconium containing refractory materials and products.
Methods for determination of calcium oxide

MKC 81.080
OKCI'y 1309

[Marta BeegeHuna 01.07.85

HacToawwnii cTaHfapT ycTaHaBNMBaeT METOAb! ONpefeNieHns OKUCK KanbLWs B MaTepuanax u unsfe-
NINSIX OFHEYMOPHbIX LIUPKOHWUACOAEPKALLMX: KOMMIEKCOHOMETPUYECKUI METOZ C 1CMO0/b30BaHNEM CMECK
WHAWMKaTOPOB (hlyOpeKcoHa W TumongTanenHa (Npu maccoBoil fone okucy kanbuus ot 0.2 go 10 %);
aTOMHO-a6CcopOLMOHHBIA METOZ ONpeAeneHns OKUCK KanbLus (MPWM MaccoBOi fone OKMcK Kanbuus oT 0.1
B0 10 %); KOMMIEKCOHOMETPUYECKUI METOf OMpeAeNneHns OKUCK KanbLus CO CMeCbi0 MHAMKaTOpOB
(D/lyOpeKcoHa ¥ TumonTanerHa uam ¢ WHAWKATOPOM (h/lyOpEeKCOHOM B OTHeymopHbIX MaTepuanax u
M3AeNnsaX C MaccoBoW A0Ne ABYOKWCK LIMPKOHMA [0 65 %, Kpome 6angenentoBbix (Mpy MaccoBOi fone
OKMCK Kanbums 4o 1% u cBbiwe 2 %); KOMNNEKCOHOMETPUYECKNIA METOA C UCMONb30BaHNEM MHAMKATOpa
KUCNOTHOTO XPOMTEMHO-curero (NP1 MaccoBoii Jone okncu Kanbums oT 3 4o 35 %).

CraHpapT cooteetcTByeT CT C3B 4431—83 B YacTu OnpefesneHns OKUCKU KasbLua KOMasIeKCOHO-
METPUYECKUM METOLOM MpW aHan3e OrHeyrnopHbIX MaTepuanoB U U3LeNniA C MacCoBON Janei ABYOoKUcK
LUupKoHua 1o 65 %.

(M3meHeHHasa pepakums, rm. Ne 1).

1. OBW NE TPEEOBAHWA
11. O6wwe TpeboBaHUa K MeTofaMm aHanm3za —no FOCT 13997.0.
2. KOMM/IEKCOHOMETPUYECKUWIN METO/ OMPEOEMEHNA OKNCU KANbLNA

2.1. CyuwHocTb MeTofa

MeTog, ocHOBaH Ha NPAMOM KOMIM/IEKCOHOMETPUYECKOM TUTPOBAaHWUMN KanbLMd CO CMECbI0 UHAMKA-
TOPOB (PNIyOpeKcoHa 1 TUMongTanenHa npu pH 12—13 B pacTBOpe Moc/ne OTAENEHNUS LMPKOHUA (rathHus),
TUTaHa, aNtOMUHUA W XKenesa ypoTPONUHOM.

2.2. PeakTuBbl U pacTBOpbl

Kucnota consHas no MOCT 3118. pasbaBneHHas 1.1

Kanns rugpookuck no FOCT 24363. pacTBOp C MaccoBoii fonelt 25 %\ XpaHUTb B NOU3TUIEHOBOM
cocyfe.

Kanuii xnopuctblii no FOCT 4234.

Cwmecb nHgukatopHas: 0,5 r diyopekcoHa v 0.5 1 TumongTanenHa pactupatot co 100 r X10pucToro
Kanusa B (hapthopoBOli CTYNKe.

VIHAMKaTop ManaxmToBbIN 3e/eHbI, CMMPTOBOI pacTBOp C MaccoBoit aoneid 0,2 %

CnupT 3TUNOBLIN PEKTUPUKOBAHHBIA TexHUYeckuii no FTOCT 18300.

Bymara MHAMKaTOpHas KOHrO.

TpuataHonamuH (2.2, 2"-HUTPUAOTPUATAHON) MO AEMCTBYIOLLEA HOPMATMBHO-TEXHUYECKON [OKY-
MeHTauuu. pasbaBneHHbld 1:3, unn Hatpusa cynbmg no FOCT 2053, pacTBop ¢ maccoBoi ganeii 10 %

HeounLLeHHbIi TPMaTaHONAMUH, WMEIWMA Gypylo OKpackKy, OYMLLAOT CredytowmmM o6pa3om:
100 cmM3 TpMaTaHoNaMmMHa MOMELLAalT B CTakaH BMeCTUMOCTbHO 500 cM3, OxnaxaaroT cTakaH B XOJ/IOLHOW

W 3gaHve oduunansHoe lMepenevaTka BocrpeLyeHa


http://www.stroyinf.ru/russian-certificate-928.html
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BOZeE H A06aBNAI0T NPy NoMeLLnBaHnm 150 cM3cMecH KOHLEHTPUPOBAHHOM CONAHON KUCNOTbI C 3TUI0BbIM
CNUPTOM B COOTHOWEHUN 1:1. BblAenuBLUMECH KPUCTaN/bl CONSAHOKUCNOr0o TPMaTaHoNaMmnHa oTuIbTPO-
BbIBAIOT Ha (WbTP CpefHei MAOTHOCTW, MPOMbIBAOT 2—3 pasa CMMPTOM W BbICYLUMBAIOT Ha BO3AYXe.
MpUMEHSIOT CONAHOKNCbIA TPU3ITAHONAMWH, PacTBOP C MaccoBol goneli 25 %.

Kanuidi nupocepHokucnbiii no FOCT 7172.

AnMMUaK BogHbln no MOCT 3760. pacTBOp C MaccoBoii foneid 25 %

AMMOHWMIA xnopucTblii no FOCT 3773.

YpoTponuH (hapMOKONeHbIA, pacTBOpbl ¢ MaccoBoi gonein 30 n 1 %.

Conb fHHaTpueBas atuneHgmamunH-N, N, N\ N'-TeTpayKcyCHOI kucnoTsl, 2-BogHas (TpunoH b) no
FOCT 10652, pacTBOp MOMSIPHOWN KOHUEHTpauun 3KBMBaneHTa TpunoHa b 0.025 monb/am3.

Kanbuwit yrnekucnbiii no FOCT 4530, x. u.

CTaHAapTHbIA pacTBOP X/IOPUCTONO KalbLua C MONAPHOW KoHUeHTpauueli 0,025 Monb/gmM3: HaBecKy
maccoii 2,5022 1 yrnekucaoro Kansums, sbicyweHHoro npu 300 *C fo NOCTOSHHOW Macchl, pacTBOPSIOT B
CTakaHe BMecTMMOCTbi0 300—400 cm3 B 15CcM3 pacTBOpa COMAHOM KMCNoThl (1:1). YTneKncblii ra3 ygansoT
KunsyeHveM. PacTBOp OXNaXAakT, NepeBOAAT B MepHyH Kooy BMecTUMOCTbiO 1000 cm3, JoBoAaT Ao
METKM BOZAON W NepemeLLuBatoT.

MaccoByto KOHLEHTpaLMo CTaHAAPTHOrO PacTBOPa X/A0PUCTOro Kanbums B r/cM3 oknucun kanbums (C)
BbIYMCNAOT N0 (opmyne

_ 25022 0.5604
1000

rae 2,5022 —macca HaBeCKW YrNeKUC/oro KanbLuus, r;
0.5604 —K03thhMLMEHT NepecyeTa C YrIeKUCNOro KanbLnsa Ha OKUCb KalbLus.

CTaHfapTHbIA pacTBOP X/IOPUCTOTO Ka/bLMsi C MacCOBOM KOHLEHTpaLueid OKWCKU  KanbLus
0,001402 r/cm3.

(N3meHeHHas pepakums, M3m. N° 1).

2.2.1. YcTaHOBKa MacCOBOW KOHLEHTpaLMu pacTsopa TpuaoHa b no okucy kanbums

B KoHuuyeckyto konby BmecTMMOCTbio 250—300 cm3 oTmepsAloT nuneTko 20 cM3 cTaHAapTHOro
pacTBopa X/I0pUCTOro Kanbuus, f06aBndloT 1—2 kanny pacTBopa MHAMKaTopa MafaxuToBOrO 3e/1eHOrO,
NpUAMBAIOT PacTBOp MMAPOOKNCU Kanus ¢ MaccoBoi foneli 25 % [0 obecuBeynBaHns pacTeopa u 5 cmM3 B
n36bITOK [0 YCTaHOoBNeHNUA pH 13

[Job6asnatoT okono 0.1 r MHAWKATOPHOW CMecu W TUTPYHOT pacTBOpoM TpuaoHa B o nepexoga
thnyopecumpytoLLeli 3eneHO OKpackn B (DMOMETOBYHO.

MaccoByto KOHLeHTpauuto pactsopa TpunoHa b (C,), BbIpaXeHHY B r/CM3 OKWUCK KanbLus,
BbIUMCAAIOT NO hopmyne

rge 20 —o6bem CTaHAAPTHOrO pacTBOpa OKWUCK KanbUus, CM3;

C — maccoBasl KOHLEHTpauua CTaH4apTHOrO PacTBopa X/0PUCTOrO KanbLuWsi, BbipaXeHHas B
r/cM10oKncK Kanbuus;
V— 06beM pacTBopa TpuaoHa b. M3pacxofoBaHHbI Ha TUTPOBaHWe, CM1

2.3. TlpoBegeHune aHanm3a

2.3.1. B ctakaH BmecTMMOCTbi0 250—300 cmM3 OTOMpalOT MMNETKON anMKBOTHYH 4acTb 50 cm3
pactBopa 1, monyyeHHoro no MOCT 13997.3 (uau cnnaBnstOT HaBecky Maccoit 0,2 T), Ao6aBnstT 2 1
XNOPUCTOr0 aMMOHUSA, HeTPanM3yoT pacTBOPOM ammMuaka 40 CMPEHEBOro LBeTa bymMary KOHro, npuav-
BatoT 20 cm3 pacTBOpa YpOTponuHa ¢ MaccoBoii goneid 30 % M ocTaBnstOT Ha 10 MWH Ha 3aKpbITON
3NeKTPONINTKe Npun Temneparype He Bbiwe 80 “C.

DuAbTPYIOT yepe3 PuabTP AvaMeTpom 11 cm «KpacHas feHTa*, cobupas uabTPaT B KOHUYECKYH
konby BmectumocTblo 300—500 cm3. Ocafiok MpoMbIBAOT 5—7 pa3 nogorpetsiM Ao 50 *C pacTBOpOM
YpOTpONUHa C MaccoBoii goneii 1 %.

MonyyeHHbIli (unbTpaT pa3baBnsaOT BOAOK A0 o6bema npumepHo 150 cm3, go6asnsoT 5 cm3
pacTBopa TpuaTaHonaMuHa, 1—2 Kaniu pacTBopa MHAMKaTOpa MalaxuTOBOro 3e/eHoro. MpuaveakoT npu
NMOMEeLLMBaHNN pacTBOP FMAPOOKUCK Kanms ¢ MaccoBoi goneit 25 % Ao ob6ecuBeyvBaHMS pacTBopa M
5—K) cm3 B 136bITOK, f06aaTAOT 0kon0 0,1 I MHAMKATOPHON CMecU 1 TUTPYIOT pacTBOPOM TpuioHa b fo
nepexoga (h/lyopecLypyIoLLein 3eNeHO OKPackn B (MOETOBYHO.
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[Ons ynydleHus nepexofa LBeTa MHAMKATOpPa K PacTBOPY 406aBNsOT HECKOMbKO Kanefb TPU3TaHo-
NaMMHa WU pacTBopa CEPHUCTONO HaTPUS C MaccoBoii foneii 20 %
TNTPOBaHNE MOXHO MPOBOAWTL B MPUCYTCTBUN WHAMKATOPA (DyOPEKCOHa.

(NTeHeHHasa pegakums, Msm. Ne 1).
2.4. 0OG6paboTka pe3ynbTaToB
2.4.1. MaccoByto aHo okucu Kanbuums (A) B MPOLEHTaX BbIYUCAAOT Mo dhopmyne

roe I, —o6beM pacTBopa TPWoHa b, M3pacxXofoBaHHbI Ha TUTPOBaHWUE, CM3;
C| — maccoBasi KOHLEHTpaLmMs pacTBopa TpuioHa b. BblpaxeHHas B I/CM3 OKUCK KanbLus;
V2 —06beM MCXOAHOrO pacTBOpa aHaNM3MPYeMOro Matepuana, cm3;
/n —macca HaBecKu, T;

K3—annkBoTHaa 4YacTb pactsopa, cM3.
2.4.2. HopMmbl TOYHOCTW W HOPMAaTWBbI KOHTPOMA TOYHOCTW W3MEpPEeHWI MaccoBO AONN OKUCK

K&NbILWA NpuBefeHsl B Tabn. 1

Ta6bnuya 1

MBC00Bas /107 OKVOH . Llortyckaemoe pacxoaierise.
KarbLys, % A-
4 J s

Ot 0.1 go 0.2 BK/tou. 0.04 0.05 0.04 0,03
Ce.02 » 05 » 0.07 0.08 0,07 0.04
* 05 * 10 0.09 0.12 0.10 0,06
» 1.0» 2 0.13 0.17 0.14 0.09
» 2 * 5 » 0.2 0.3 0.2 0.1
» 5 *10 * 0.3 0.4 0.3 0,2
»10 *20 » 04 0.5 04 0.3
»20 »3H * 0.7 0.8 0,7 0.4

(N3meHeHHas pepakums, W3m. Ne 1).
3. ATOMHO-ABECOPBLIVOHHbLIA METO/ ONPEAENEHUNA OKUCU KAMbLNSA

3.1. CyuwHocTb MeToda

MeTof OCHOBaH Ha CnnasfieHWW Npodbl aHanM3MpPyemMoro mMatepuana ¢ Kaanmem nupocepHOKUCbIM
WM CO CMECbK ANS CMaBfieHWs WM pacTBOPEHUW CnyaBa B COMAHOW KucnioTe. Abcopbuumio pacTeopa
N3MepAl0T B NPUCYTCTBUW NlaHTaHa B M/IaMEHN BO34yX—aLUETU/IEH, a MPU MafbIX COLEePXaHUAX OKUCU
KanbLmsa —B MnameHu 3akucb a3ota —aueTUeH Npu AAVHE BOMHbI 422.7 HM.

3.2. AnnapaTypa, peakTusbl 1 pacTBOpbI

ATOMHO-a6CcOp6LMOHHBIA cnekTpodoToMeTp Tuna CaTypH uam apyrve, obecneynsaroine Tpedye-
MY TOYHOCTb M3MEPEHUSA.

Jlamna ¢ NosiHbIM KaToAoM L5 ONpefeneHns Kabuus.

BannioH ¢ aueTuneHom.

BannoH ¢ 3akncblo asoTta (MeAMLUHCKUIA).

Komnpeccop, obecneymBatoLimii nogady cxaToro sosgyxa, Tuna CO 45-/1.

Kucnota consiHaa no TOCT 3118, pas6aBneHHas 1:4 v pacTBOp C MOSISIPHON KOHLEHTpauuei
3KBMBaNEHTa 2 MOAb/AM3.

Kanbuwnii yrnekucnblid no FTOCT 4530, X. 4. uam oc. 4.

HaTpuid yrnekucnsiii no FOCT 83.

HaTpwuit TeTpabopHoKucnbliA 10-BoaHbIi no TOCT 4199. o6e3soxuBatoT no MOCT 13997.3.

Kanuin yrnekucnbiii no FOCT 4221,

CMecb 4§ cnnaeneHus, coctoswas M3 6e3BOAHLIX HATPUA YINeKUCnoro 1 TeTpabopHOKMCNOro u
YINEKNC/ION0 Kanus B COOTHOWeHun 1:1:1.

Cwmecb And cnnasfeHus, cocToAwas u3 6e3BOAHbIX HATPUA YINIEKUCIOro U TeTpabopHOKMUCIOro B
COOTHOLIEeHUN 2:1.
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CTaHfapTHbI pacTBOP OKMCU KanbLMsi C MacCoOBOM KOHLEHTpaumein okucu kanbumsi 0,001 r/cm3:
1,7852 T yrnekMcnoro KanbLus, npeAsapuTenibHO BbICYLLEHHOTO npu Temnepatype (105+5) ‘C B TeueHue
14, nomewaroT B cTakaH BMeCcTUMOCTbHO 350—400 cm3, npunmsatoT 100 cm3 BOAbl, 3aTemM MO Kannsam
pacTBOp COMAHOW KucnoTbl (1:1), HarpeBalT A0 MOSIHOrO PacTBOpPeHMs. PacTBOp KUMATAT B TeueHue
3—4 MUH, OXNaxAaloT, MepeBoAAaT B MEpPHYH Konby BMeCTMMOCTbIO 14M3 [0MMBAIOT BOAOW LO METKM,
nepemeLLMBatoT (pacteop A).

paflyMpoBOYHbI CTaHAApTHbI PacTBOP; aNMKBOTHYHO 4acTb CTaHAapTHoro pactsopa A 10 cm3
MepeHoCAT NUMETKON B MEPHYHO KOnby BMeCTUMOCTbIO 200 cM3, A0BOAAT 0 METKM BOLOI M NepemMeLLMBaltoT.

pagyMpoBOYHbLIA  CTaHAAPTHLIA PacTBOp KalbLMsi C  MacCOBOM  KOHLEHTpauuel  KabLus
0.000050 r/cm3 (pacTBOp bB).

LInpKoHMA XNOPOKKUCh, X. 4.

CTaHfapTHbI pacTBOP 4BYOKUCU LIUPKOHWSA: HABECKY X/IOPOKMUCK LMPKOHMS 13—14 r pacTBOpSAIOT B
50—60 cm3 pacTBopa COMAHOM KUCNOTbI C MOMSPHOWA KOHLEHTpaL el 3KBMBaneHTa 2 Monb/AM3 B CTakaHe
BMeCTMMOCTbo 200 cM3. PacTBOp MepeBoAsT B MepHYHo Kon6y BMecTMMOCTbi 1000 cM3, 4ONMBAIOT 3TUM
)Ke pacTBOPOM CONSIHOW KMCNOTbI 0 METKU U NepeMeLLmnBatoT.

CTaHAapTHBIA pacTBOpP CONM LMPKOHUA C MAcCOBOW KOHLEHTpauueid ABYOKUCU LMPKOHUS OKOMO
0,005 r/cm3.

NaHTaHa okucb: 29,25 r okucy naHtaHa cmadmsaroT 30 cM3 BOAbl, 406aBNAOT KOHLEHTPUPOBaHHYHO
CONsiHYH KncnoTy no 25 cm3 (Bcero 50 cm3), Nnocne pacTBOPEHUS HABECKM MOYUeHHbIVi pacTBOP NEPeBOAAT
B MEPHYHO KOnby BMECTUMOCTbIO 250 cM3, A0BOAAT A0 METKM BOAON U MEpEMELLMBALOT.

PacTBOp X/IOPMCTOrO NlaHTaHa C MaccoBOl KOHLeHTpauueli naHTaHa 0,1 r/cm3.

Kanwuit nupocepHokucnbiit no FOCT 7172.

PacTBop hoHa (1): 2—3 I NMPOCEPHOKMCNOr0 K&31s pacTBOpsAOT B 50 cM3pacTBOpa CONSHOM KUCNOTbI
(1:4), pacTBOp NepeBOAAT B MepHY K06y BMECTUMOCTbIO 250 cM3, 4OBOAAT 4O METKM BOAON M nepeme-
LUMBALOT.

PactBop ¢oHa (I1): 4—5 r cmecn gna cnnaenenuns (2:1 wnm 1:1:1) pactBopsAloT B 60 cM3 consHol
kncnotol (1:4) npu HarpeBaHWK, Nocne OXNaXAeHUs PacTBOP MepeBOSAT B MEPHYHO KONBGY BMECTUMOCTLHO
250 cM3, JOBOAAT A0 METKM BOLOW W MepeMeLLMBatoT.

OcTanbHble peakTuBbl 1 pacTBopbl Mo n. 2.2.

(N3meHeHHas pepakums, 3m. Ne 1)

3.3. TposeseHune aHanu3a

3.3.1 HaBecky matepuana maccoli 0.5 r (Mpu MaccoBoi gone ABYOKUCU LUPKOHUS Gonee 65 %)
CMeLNBaOT ¢ 5—6 I NUPOCEPHOKMCNOr0 Kasus W CMAaBasioT B My(enbHOW neun npu TemnepaType
800- 850 *C B TeueHune 20—25 MuH.

HaBecky matepuana maccoit 0,25 r (npy MaccoBoii Aone ABYOKWUCU LUPKOHUS MeHee 65 %) cmeLuu-
BatoT ¢ 4—5 1 cmecm ana cnnasnerdunsa (2:1) uam (1:1:1) n cnnaensoT B My(enbHON neyn npu TemnepaType
1000 "C B TeueHne 40—45 MUH.

OCTbIBLIMIA cnnaB pacTBOPAIOT B CTakaHe BMecTuMOCTbi 300—400 cm3 B 50—60 cM3 consiHoi
kucnotbl (1:4) npu HarpeBaHMK, 06MbIBaIOT TUre/b ropsyeil Bogoi. Mocne oxnaxaeHus pacTBop NepeBoasT
B MEpHYH0 Konby BMeCTMMOCTbO 250 cM3, 4OBOAAT A0 METKM BOAOW M mepemelunBaroT (pacteop 1).

[ns onpefeneHns oKUCK KanbLns 0TOMPAIOT B MepHbIE KONObl BMECTUMOCTbIO 100 CM3 afIMKBOTHbIE
yacTW pacTBOpa B 3aBMCUMOCTM OT MacCOoBOW JOMM OKUCK KanbLWs, KakK yYKasaHo B Tabn. 2, NpuavBaioT no
10 cm3 pacTBopa NnaHTaHa, JOBOAAT A0 METKM BOAOIA M MepeMelunBaroT. V3mepsoT abcopbuuto Kanbums
Ha CneKTPoOTOMETPE NPU AJIMHE BOSHbI 422.7 HM.

Tabnuuya 2
MaccoBast [0/ OKUCU KafbLst. % AIMKBOTHas YacTb 1CXOAHOO PacTeopa, Chbil
Or 0.2p0 10 25
Cs. 10 . 50 10-20
» 50 » 10,0 2-5

[JonyckaeTtcs ncnonb3oBaHWe aIMKBOTHOM YacTu pactBopa 1unam 2 no FOCT 13997.4. pasa. 2.
Maccy Kanbuusa B rpaMmax OnpefensatoT no rpagympoBoyYHOMY rpaduky.
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3.3.2. TlocTpoeHme rpagympoBOYHOro rpagmka

B MepHble Konb6bl BMecTUMOCTbI0 100 cm3 nomelyatoT no 10 cM3 pacTBopa naHTaHa, 25 cM3Co0TBeT-
cTBytOLLEro pacTeopa oHa 1 no 10 cmM3 cTaHAapTHOrO pacTBopa LMPKOHWA. 3aTeM NpubaBnstoT COOTBET-
cteeHHo 0,5; 1,5; 2,5; 3,5; 4.5; 6,0; 8.0; 10.0 cM3 rpafyvMpoBOYHOIO CTaHAAPTHOrO pacTBopa KasbLus
(pacTBOop B). Konbbl [0BOAAT A0 METKM BOAOW W MepemelumBaioT. M3mepsoT aToMHyr abcopOumio
KanbLUus, Kak ykasaHo B . 3.3.1. Mo HailieHHbIM 3HaYeHMAM abcopbLmmn 1 COOTBETCTBYIOLLMM UM Maccam
KaTbL¥s B rpaMmax CTPOST rpagyynpoBOYUHbINA rpaduk. pagyvpoBOYHbIA rpadivik CTPOAT OAMH pa3 B CMeHY
npv NPOBEAEHUN NapTUK aHaNW30B, NCMOJb3Ys paHee NMPUroTOBMIEHHbIE CTAHAAPTHbIE PacTBOPbI KabLys.

(N3meHeHHas pepakums, M3m. Ne 1).

3.4. O6paboTKa pe3ynbTaTos

3.4.1. MaccoByto J0M0 OKMUCK Kanbuus (JT,) B NpoLeHTax BbIYMCASKOT Mo (opmyne

roe ni\ — macca KanbUus, HaliieHHas No rpagyMpoBOYHOMY Fpadunky, T;
T —Macca HaBecku, cofepxawiasca B 100 cM3 KOHEYHOro pacTeopa, T.
3.4.2. Hopmbl TOYHOCTM ¥ HOPMaTMBbI KOHTPOMA W3MEPEHMIA MacCOBOM [ONM OKUCK KaibLys
npuBefeHbl B Tabn. 1

3.4.1, 3.4.2. (N3meHeHHas pejakums. M3m. Ne 1).
4. KOMMNEKCOHOMETPUYECKWUA METO/ ONPEAENEHUSA OKUCK KAJbLNSA

(B OrHeymnopHbIX MaTepuanax v U3[enusax ¢ MaccoBOi floneli ABYOKMCK LIMPKOHKS 0 65 %,
Kpome 6afeneHToBbIX)

4.1. CywHocTb MeToga

MeTof OCHOBaH Ha CMNaBieHWN NpoBbl CO CMECbHO Yr/IEKUCNOro HATPUs W TeTpaGOPHOKHCIOT0
HaTpus, BbILleNayMBaHUM CMNaBa, OCAXAEHWU TUAPOOKUCEN LUUPKOHUA, atOMUHUA, Xenesa W TUTaHa
pacTBOPOM reKcameTuneHTeTpaMmnHa 1 NPSMOM KOMMIEKCOHOMETPUYECKOM TUTPOBaHUN KanbLma npu pH
12—13 B NpucyTCTBUM MHAMKATOPaA (h/lyopeKcoHa 1M cMecu qiyopekcoma ¢ THbIoN(TaeUHOM.

4.2. Annapartypa, peakTuBbl 1 pPacTBOpbl

Meub MyensHas ¢ Harpesom o 1000—1100 °C.

Turnu nnatuHoBble no MOCT 6563, Ne 100—9 nnm 100—10.

Hatpuii yrnekucnblii no FOCT 83.

HaTpuii TeTpabOpHOKHCAbIV 6e3BOAHLIA: HAaTpuUiA TeTpabopHoKMcAblii 10-BoaHbIn no FTOCT 4199,
o6e3BoxmBatoT no MOCT 13997.3.

CMecb Ans CNNaBieHns: YrIeKUCblA HaTpUiA U TeTpabopHOKMCALIA HaTpuii 6e3BoAHbIE CMELLNBAIOT
B COOTHOLLEHUN 2:1.

Kucnota consHas no MOCT 3118, pasbaBneHHas 11 um 1.9

AmmMmnak BogHbIA no TOCT 3760 (d 0.91 r/cm3) 1 pa3baBneHHbIi 1:1.

ekcameTnneHTeTpaMuH (YpPOTPOMMH) W pacTBOp C MaccoBoii gonein 30 %.

Kanus rugpookuck no MOCT 24363. pacTBop ¢ MaccoBoit foneii 20 %.

CnupT 3TUOBLIV PEKTUPUKOBAHHBIA TexHUYeckunii no FTOCT 18300.

VIHAMKATOP ManaxuToBbIi 3eMeHbli, CMMPTOBOI pacTBOP C MaccoBoli goneii 0.5 %

Kanuit xnopuctbiii no FOCT 4234.

MHAMKaATOp (PIYOPEKCOH: CMECH C X/IOPUCTBIM KaimeM B COOTHOoLWeHuK 1:100 nnv cMech ghlyopekcoHa
C TUMOAMTANEHHOM U X/IOPUCTLIM Kasvem B COOTHOLWeHun 1:1:100.

MHAnKaTop TUMON(TANEKCOH.

Kanbunii yrnekucnoiii no FOCT 4530.

CTaHAapTHbIA pacTnop xnopuctoro kKanbuusa 0.025 mons/gm3: 2.5023 1 yrnekucnoro Kanbuus, npeg-
BapuUTENbHO BbICYLLEHHOro npu Temnepaty pe (110+5) "C 4o NOCTOSHHOW Macchl, pacTBOPSAOT B CTaKaHe
BMeCTUMOCTbIO 400 cM3 B MUHMMaNbHOM 06beMe pacTBopa CONAHOW KucnoTbl (1:1) (npnbnnanTensHo oT
30 go 50 cM3). Yrnekucnblii ra3 yfanstoT KunsyeHneM. PacTnop OXNaxaaroT, NepeimBatoT B MEPHYHO Konby
BMeCTMMOCTbI0 1000 cmM3 fONMBalOT 40 METKM BOAOW W MepeMeLLunBatoT.
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MaccoByt0 KOHLeHTpaLMI0 CTaHAapPTHOrO pacTBOpa X0PUCTOro KanbLus B r/cM3okucK Kanblus (O
BbIYMCASAKOT MO (hopMyne

_ 25022 0,5604

roe 2,5022 —macca HaBeCKM YrieKncioro Kanbums, r;

0.5604 —Ko3(hhMLMeHT nepecyeTa C YrIeKUCcnoro KanbLma Ha OKUCb KanbLus.

CTaHfapTHbIA pacTBOP X/IOPUCTOTO KasbLMsi C MacCcOBOM KOHLEHTpaLuei OKWCU  KanbLus
0,001402 r/cm3.

Conb guHatpueBas atuneHanammnH-N, N, N\ N'-TeTpayKCyCcHOI KucnoTel, 2-BofgHas (TpUioH b) no
FOCT 10652, pacTBOp MOMSIPHON KOHLEHTpauuu 3KBMBasieHTa TpunoHa B 0,025 monb/gm3: 9.3057 r
TpunoHa b pacTBOPSIIOT B BOAE, pacTBOP MEPEBOAAT B MEPHYHO KOGy BMecTMMOCTbi0 1000 cM3, AonmBaoT
[0 MeTKM BOZOI M NepemelUnBatloT. PacTBOp XpaHAT B COCyfe W3 naacTMacchl.

4.2.1. YcTaHOBKa MaccoBOW KOHLEHTpauun pacTBopa TpuioHa b no okucu Kaibuus

B KOHMYeCKyto konby BMecTMMOCTbio 500 cM3 oTOupatoT 6ropeTkoin 20 cM3 CTaHAApTHOMO pacTBopa
XNOPUCTOro KaTbLuMs, pa3baBnatoT BOAOM NpumepHo 40 200 cm3, 06aBNAIOT HECKOMbKO Kanenb pacTBopa
WHAMKaTOpa MaiaxuToBOrO 3e/1eHOr0 W 3ateM NPUAMBAIOT MPW MepemMeLlnBaHuy pacTBop TMAPOOKUCK
Kanus fo obecuBeynBaHus pacteopa U ewe 20 cM3 B U36bITOK Ana ycTtaHoBneHus pH 12—13.

B pactBop po6asnstoT 0,1—0.15 T Cyxoil MHAMKATOPHOM CMecn (PIyOPeKCOHA C X/TIOPUCTLIM Kalnem
Unn cmecn IyopekcoHa ¢ TUMON(TaNeKCONMOM 1N X30PUCTbIM Kannem W TUTPYIOT pacTBOpoM TpuioHa b
[0 nepexofa XenTo-3eneHol (hyopecLmpyIOLLE OKPacKy B KpacHYH0. PekOMeHAyeTcs BeCTu TUTpOBaHue
Ha YepHOM (hoHe AN NoJslyyYeHns 6o/ee Pe3KOro N3MeHeHUst OKPacKu B TOYKE 3KBUBANEHTHOCTHU.

MaccoByto KoHUeHTpauuto TpunoHa b (C,), BbipaXXeHHYHO B I/CM3 OKUCK KafbLMs, BbIYUCASIOT NO

thopmyne

roe Y— o6bem CTaHAapTHOro pacTBopa X/0pUCTOro Kanbuus, cm3;

C — MmaccoBast KOHLeHTpaLumua CTaHAapTHOro pactBopa X/IOPUCTOrO KasbLus, BbIPAXEHHAs B
r/CM; OKUCK KarbLus;
Y, —o06bemM pacTBopa TpuioHa B. n3pacxofoBaHHbIli Ha TUTPOBaHKE, CM3.

TeopeTuyeckas MaccoBasi KOHLeHTpauusa pactsopa TpunoHa b 0.025 monb/amM3, BeipaxxeHHasa B r/cm3
oKucK Kanbuus, pasHa 0,001402.

4.3. TlpoBefeHve aHanm3a

4.3.1. HaBecky maTepuana maccoii 1.0 r cmelmBatoT B NaaTMHOBOM Turne ¢ 10—12 r cmecu ans
cnnasneHns. CnnaeneHve npoBogAT B TeveHwe 1 4 nmpu (1100150) ‘C fo nonydveHuss Npo3payHOro
pacniasa.

Turenb OXNaXAatoT, NEPEHOCAT B CTaKaH U BbILLENAYMBAIOT CM1aB BOAON Npu HarpeBaHun. Ocagok,
cofepXXawnii TMAPOOKNCU LMPKOHMA (radHuUs), aloMUHUSA, Xenesa, TUTaHa, a TakkKe OCHOBHbIE COMM
Kanbllif U MarHus, oT(hunbTPOBLIBAKOT, 0CA40K Ha (IUNbLTPe NMPOMbIBAOT HECKOMIbKO pa3 ropsueii BoAoi
M pacTBOPAIOT PacTBOPOM CONAHON KucnoTbl (1:1), nomelias pacTBop B CTakaH, B KOTOPOM BefiOCb
BblLLleNlaunBaHme. MonyyeHHbI pacTBOp NepeBOAAT B MEPHYIO KOMBy BMECTUMOCTbLIO 250 cM3, HelTpanu-
3YHOT PacTBOPOM FMAPOOKMCK Ka3HA A0 NMOSABNEHWUs 0CafKa, KOTOPbI/ pPacTBOPAIOT HECKONLKMMU KanisiMu
pacTBopa CoMIAHOWA KucnoTsl (1:1). MpunusatoT pacTBOp rekcamMeTuieHTeTpaM1HAa 0 NOJIHOTO BbIfeNeHNs
ocafika ruapookucein u ewe 15—20 cM3 B U3ObLITOK.

Coaep>xumMoe MepHOI Konbbl HarpesatoT 0 TemnepaTypbl He Bobiwe 70 *C B TeueHne 10—15 muH.
3aTeM Konby OXnaxfaloT, JONMBAKOT A0 METKWM BOAOW, MepeMellMBalOT U [al0T BpeMs Ha OTCTamBaHue
ocaska. OT(MNbTPOBbLIBAKT Yepe3 Cyxoi (unbTp «benas NeHTa* B CyXoil cTakaH, oT6pacbiBas Mepeyto
nopumio dunbTpara 20 cM3, a 0CTa/IbHOW PUALTPAT UCMONL3YIOT /19 ONPefeneHNs OKUCU Ka3bHUA U CyMMbI
OKMCell Kanbuusa n maruusa (dunbtpat 1).

4.3.2. HOcm3 unbTpata | mepeHocAT B KOHMYECKYH Konby BMecTMMOCTbio 500 cM3 1 paszbaBnstoT
BoJoi o 200 cm3. 3aTeM [006aBNAIOT HECKO/bKO Karenb pacTBOpa MafaxvTOBOrO 3e/€HOT0 W MPUAUBAOT
pacTBOp rMapooKnNcK Kasns Ao obecLBeunBaHus pacTeopa 1 20 cM3 B U3ObITOK AN yCTaHoBeHus pH 12—13,

B pactBop fo6asnsoT 0,1—0,15 T Cyxoii MHAMKATOPHON CMecK PIYOPEKCOHA C X/IOPUCTbIM Kannem
UM CMecy (NYyopeKcoHa ¢ TUMONI(TaNeKCOMOM U XNI0PUCTBIM KanmneM, pacTBop TUTPYIOT Ha YePHOM (hoHe
pacTBOPOM TpW/oHa B A0 M3MEHEHUSs XKenTo-3eM1eHON (NyopecLmMpyIOLLE OKPacKN B PO30BYH).
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4.33. [lns onpegeneHns MaccoBOW 40N OKUCK KanbLns LOMYCKAETCH NCMO/b30BaTh TAKXKe a/lMKBOT-
HYI0 YaCTb pacTBOopa Mocne BblfeneHns AByokucu KpemHua no MOCT 13997.3, pactsop |I.
4.4, O6paboTKa pe3ynbTaToB

4.41. MaccoBylo 0Nt OKMCcK Kanbuusa (J11) B NpoLeHTax BbIYUCAAIOT NO Gopmyne

=G % W

roe ', —o6bem pacTBopa TPK/AOHa b. M3pacxofoBaHHbIA Ha TUTPOBaHWE, CM5;
C, —MaccoBasi KOHLeHTpaumua pacteBopa TPUIOHa, BbipaXXeHHas B I/CM50KMUCK KabLus;
W —06LUHI 06beM MCXOAHOr0 pacTBopa, CM3;
V4 —06beM a/IMKBOTHOWM 4acTW UCXOAHOFO pacTBopa, cm5;
T —Macca HaBecKwu, T.

4.4.2. AGCOMIOTHbIE [0MYCKaeMble PACXOXAEHUsS pPe3yNbTaToB Mapai/ieNbHbIX OnpeAeneHnid npu
LOBEPUTENLHON BeposiTHOCTM P = 0,95 He JO/MKHbI NPeBbILIATh 3HAYEHWIA, NPUBEAEHHBIX B Tabn. 3.

Tabnuuya 3
MaccoBas 40N OKUCU KaNbUWUH. Y& AGCONITHOE fONyCcKaeMoe pacxoxpjeHue, %
[o 1,0 Bkou. 0.08
Cs. 1.0» 20 - 0.10
» 2,0 0.2

5. KOMIMJIEKCOHOMETPUYECKWIA METO[, OMPEAENEHUNA OKUCU KANbLNA

5.1. CyuwHocTb MeToa
MeToz ocHoBaH Ha NPAMOM KOMMJIEKCOHOMETPUYECKOM TUTPOBAaHWW B NPUCYTCTBUN WHAMKaTOPa

KWUCNOTHOTO XPOMTEMHO-CUHero. HaBecky martepuana paxTtaratoT CriaB/fIEHUEM C KaJIMEM MUPOCEPHOKNUC-
NbIM N CMECbO N4 CriaBNeHNS.

5.2. Annapatypa, peakTuBbl U pacTBOpbI

Twurnvn nnatuHosble no NOCT 6563. Ne 106—9.

Meub mMyenbHas ¢ Harpesom 850 n 1000 'C.

Kanuit nupocepHokucneiii no FOCT 7172.

Kucnota cepHas no MOCT 4204.

Kucnota consiHas no FOCT 3118 u pasbasneHHas 1:3.

Hatpus rugpooknck no 1'OCT 4328. pacTBop ¢ mMaccoBoii fonein 20 %

Hatpuii yrnekucnblii 6e380aHbIM no TOCT 83.

HaTpwuii TeTpabopHokuchblii 10-BofHbINA, 06e3BoXMBatoT no TOCT 13997.3.

Kanwuid yrnekucnbliA no FOCT 4221,

Cmech Ans cnnaBneHns: 6e3BOAHbIE YINEKUCbIA U TeTPaBOPHOKMUCbIA HATPUIA, YTNEKUCAbIA Kanuii
CMELUVBAKOT B COOTHOWEHMM 1:1:1.

Hatpuii xnopucTbiin no MOCT 4233.

AMMOHWIA xnopucTblii no FOCT 3773. pacTBop ¢ MaccoBoii gonei 20 %.

Ammuak BogHblA no TOCT 3760. pacTBop ¢ MaccoBoi fonei 25 %.

YpoTponuH apmakoneiiHblii, pacTBOp ¢ MaccoBoit goneid 30 %.

WHAMKATOP KWCMOTHBIA XPOMTEMHO-CUHWIA, CBEXENPUIOTOB/EHHbIA PacTBOP C MaccoBOW Aonei

0,5 %, rotoBaT crnegytowmm obpasom: 0,5 r uHgmkaTopa pactsopstoT B 20 cM3 aMMMa4yHOro 6ygepHoro
pacTtsopa v foBoaAaT A0 100 cM5 3TUI0BLIM CNUPTOM.

CnupT 3TUIOBLIV PEKTUPUKOBAHHBIA TexHuUYeckuii no FTOCT 18300.

AMMUaYHbIA 6ydepHbIii pacTBOP ANS MPUrOTOBNEHWUA WHAMKATOpa, FOTOBAT CMedytolyM 06pasoMm:
8,25 I X/I0pMCTOro aMMoHKs cMellmnBaroT ¢ 113 cm3 ammuaka v pasbasnstoT o H/H) cm3 Bogoid.

WHAMKaTopHas CMeCb Cyxas, FOTOBAT CredytolyM 06pasom: 1 I KMCMOTHOMO XPOMTEMHO-CUHErO
pacTupatoT B hapthoposoii cTynke co 100 r X10PUCTOrO Kanus.

Kanuii xnopucteiii no FOCT 4234.

CTaHfapTHbI pacTBOP X/I0PUCTOrO KaNbLMs U OCTaNbHble PeakTUBbLI M PacTBOPbI MO M. 2.2.

YCTaHOBKY MaccoBOW KOHLEHTpaLMK pacTBopa TpunoHa b no okucy kanbums npoBogsaT mo n. 2.2.1,
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UCMOMb3ys UHAMKATOP KUCNOTHBIA XPOMTEMHO-CUHWUIA B BUZE PacTBopa MW CyXOi CMecn 0 U3MEHeHUs
OKpacKun pacTBopa W3 CUPEHEBOI B CUHIOHO.

5.3. TlpoBeaeHne aHanmsa

Hagecky matepuana maccow 0.5 r (mpu maccoBoii fate okucu kanbums ao 10 %) cnnaenstoT c 6—7 1
nupocynbaTa Kanma B a1eKTPUYECKoii MydensHo neyun npu Temnepatype 800—850 *C 1 HaBecKy Maccoi
0,2 r (npu maccoBoin fone okucu Kanbuusa oT W) go 35 %) cnnaBnsoT CO CMECbl ANs CnnaBfieHns B
MyenbHOW neymn npu TemnepaType 950—1000 ‘C 4o nonyyeHWs Npo3payHoro pacnniasa. OCTbIBLINIA cniaB
pacTBopsitoT B 60 cm5 consHoi kmcnoTsl (1:3), npegBapuTensHO Harpetoil o 80—100 ‘C. Ecnn aHannsu-
PYIOT OKUCb LMPKOHUA, CTAOWUNIN3MPOBAHHYHO OKUCbIO MarHus, npunmsatoT 20 cM3 pacTBopa X/I0puUcToro
aMMOHMA.

Mocne oxnaxgaeHWs pacTBop HeMTPasM3yoT aMMUaKOM A0 NOSABIEHNS YCTORUYMBOIA MyTU, NPUINBAIOT
30 cM3 pacTBopa YpoTpOnuMHa 1 HarpeBatoT 10—15 MWUH Ha 3aKpbITOl 3neKkTponanTke (He Bbiwwe 80 'C).

[Jonyckaetca oTAeneHve UWMPKOHWA, TUTaHa, aNtOMUHUA 1 XKene3a aMMUakoMm [0 KpacHOro Liseta
Oymarm «KOHro* 0T 04HON KaTu. PacTBop C 0CafKOM NepeBoasaT B MEPHYHO Konby BMecTMmMocTbio 200 cm3,
[O0BOAAT O METKW AWCTWUANMPOBAHHOW BOLOW M NepeMeLLMBatoT. '3aTeM pacTBOp (QUALTPYIOT Yepes CyXoi
(hunbTp fruametpom 11 cm «bBenas neHTa*.

OT6pocvB nepsble ABe Nopuun GuabTpaTa, 0TOMPAKOT aIMKBOTHYIO YacTb pacTBopa, paBHyro 50 cm3
npv MaccoBoii fone CaO go 10 % n 100 cm3 npu maccoBoii fone CaO ot 1040 35 %, B KOHUYECKYH KONby
BMecTMMOCTbI0 250—500 cm3.

K oTo6paHHOMY pacTBopy npubasnstoT 50 cM3 Bogbl. 15 cm3 pacTBopa ruapookucu Hatpus, K) ka-
neflb pacTBOpa KMCNOTHOTO XpOMTEMHO-CUMHEro unn 0,10—0,15 r cyxoii MHAWKAaTOPHOW CMecn 1 TUTPYHT
pacTBopom TpuoHa b [0 nepexoja LiBeTa pacTBopa W3 CUPEHEBOrO LiBETa B CUHWIA.

TuTpoBaHMe MOXHO NPOBOAWTL C UCMONb30BaHMEM CMECU MHAMKATOPOB (D/TyOPEKCOHA M TUMONQTa-
neunHa no n. 2.3.1.

5.4. O6paboTka pe3ynbTaToB

5.4.1. O6paboTka pesynbTaTtoB —no n. 2.4.1.

5.4.2. HopMbl TOYHOCTM W HOPMATMBbLI KOHTPO/IA TOYHOCTU W3MEPEHWI MacCOBON [A0MN OKUCK
KanblWws npueefeHsl B Tabn. I.

Pa3g. 5. (BeefeH gononHuTensHo, 3m. Ne 1).
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