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M E KT OCVYJITAPCT BEUHMHUBH U CTAHIATPT

MATEPHAJIbI U U3AEJINAA OTHEYIIOPHBIE

NPKOHUHNCOAEPXKAIIINE
B 8 I'oCT

MeTtoap! onpeneieHnss IBYOKHCH LHHPKOHHS 13997 .4—84

Zirconium containing refractory materials and products.
Methods for determination of zirconium dioxide

MKC 31.080
OKCTY 1509

ata seenenug 01.07.85

HacTrosgummii ctaHgapT yCTaHABIMBACT METOABI OMpPEIc/ICHUS IBYOKHMCU LIUPKOHHUSA B MaTepHalax U
U3OCINUAX OTHEVIIOPHBIX LIUPKOHUMCOACPXKAILIUX: IIPAMON KOMIUIEKCOHOMETPUUCCKUN ¢ UCTIONAB30BAHUEM
UHINUKATOPA KCWICHOJIOBOIO OPaHXEBOTO U OOpATHBIM METOIbl — € MCIIOJIb30OBaAaHUEM HMHAukaropa I1AH
(MpH MaCcCOBOM J0J¢ IBYOKUCH LIMPKOHUS OT 7 00 99 %); KOMIJIEKCOHOMETPUUECCKUI METO/, C HHIAMKATO-
POM KCUJICHOJIOBBIM OpPaHXeBbIM (IIPH MAaCCOBOH J10JIe IBYOKHUCHU LUUPKOHUS OT 5 10 65 %); rpaBUMETPHU-
yeckui @dochatHblii MeTon (IIpHM MacCOBOW 10Jie JBYOKHMCHM LUPKOHUSA 10 65 %); mnpsaMmoit
KOMIUICKCOHOMETPUUECKHUI METOA ¢ UCITOAb30BAHUEM MHAUKATOPAa KCWICHOJIOBOIO OPAHXKEBOTO B CEPHO-
KUCJION cpene (IIpU MacCOBOM Ioje IBYOKUCH HUPKOHUS oT 60 10 94 %).

Crangapt coorBercTBYeT CT COB 4426—83 B 4yacTu TpaBUMETPUUECKOTO MeETOHA OINpelacieHUSd
IBYOKUCU LHUPKOHUI M CT CHOB 4427—83 B 4yaCcTH NpPAMOrO KOMIUIEKCOHOMETPHUUYECCKOTO METOAA ¢
HUCIIOJAb30BAHUEM UHIUKATOPA KCUICHOJIOBOIO OPAaHXKEBOro (IIpHU MacCOBOM M0JI€ ABYOKUCH LIMPKOHUA OT 5
1o 65 %).

(A3menennas penakuums, M3m. Ne 1).

1. OBIIIUME TPEBOBAHUA

1.1. O60mume TpedoBanud K MetomaM aHanausa — mo I'OCT 13997.0.

2. KOMILTEKCOHOMETPUYECKHNU METO/I
OITPEJEJIEHUA IBYOKHNCHU IIUPKOHUA

2.1. CymHoCTbh METOAA

MeToa, OCHOBAH Ha KOMIUICKCOHOMETPHUUECKOM OIPEACICHUH JBYOKHUCHU LIUPKOHUA IYyTEM IMTPAMOIO
TUTPOBAHUS PACTBOPOM TPHWIOHA b B MpUCYTCTBUM MHAMKATOPA KCUJICHOJIOBOIO OPAHKEBOTO B COJITHOKH -
CJIOHN cpene.

2.2. PeakTHBBI H PACTBOPbI

Hatpuit yraekucasii mo I'OCT &3.

Hatpuit TetpadopHokucabiv 10-BogHei mo 'OCT 4199, ob6e3BoxusaroT no 'OCT 13997.3.

Kanuit yrnekucasit mo 'OCT 4221.

CMecCh I CIUIABJICHUA, COCTOAIIAA U3 0€3BOJHOIO YIJICKUCIOTO HATPUS, OC€3BOOHOIO TETPADOPHO-
KHUCIOTO HATPHUA U YIJICKUCIIOrO Kajus B COOTHOLIEHUM 1:1:1.

Kanum mupocepHokucabt mo 'OCT 7172.

CMeCh 14 CIUIABJICHUA, COCTOSLIAA U3 O€3BOIHOTO YIJICKUCIIOrO HATPUA U O€3BOIHOIO TETPAOOPHO-
KHUCAOro HATpUsd B COOTHOLUCHUU 2:1. (PeKOMEHAYyETCA I PA3IOXKEHHUA MPOO0 HAPAAY ¢ TPOMHON CMECHIO
1. MaTepUAIOB C MacCOBOM nojaell IBYOKHUCH LMPKOHUSA 10 65 %).

Kwuciaora conmgaas nmo 'OCT 3118, pacTtBOp MOJISAPHON KOHICHTPALIMN DKBUBAJICHTA COJITHOM KHUCIIO-
TBI, paBHOW 1,5 Monb/am>, u pacteop 1:1.

U3nanune *oc]mu;nam.ﬂoe IlepeneyaTka BOCHpeEIeHA
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Kucnota cepnast mo T'OCT 4204, pacTBOp MOJSPHONH KOHLUEHTPALMK SKBUBaeHTA 0,5 MOIbL/IMS,

IMiopokcwinaMud ruapoxnopun mo 'OCT 5456, pactBop ¢ MaccoBoi noneit 20 %.

Kamuit xnopucteit o IOCT 4234,

NuaukaTop KCWISHOMOBBIN OpaHXXeBbli, BOOTHBIN pacTBOp ¢ MaccoBoi noie 0,5 % wim cyxast cMech
C XJIOPMCTBIM KAJIMEM; HHIUKATOP CMEIUHUBAIOT B PappopoBoM CTyNKe B COOTHOLIECHUH 1:100. IlonayyeHHyI0
CMECHh XPAHAT B CTEKIIIHHOM COCYIE U3 TEMHOIO CTEKJIA.

Conb nuHaTpueBad >TuneHIUaMUH-N, N, N, N'-TteTpayKCyCHON KHUCIAOTHI, 2-BOAHAA (TpUIOH b) mo

T'OCT 10652, pacTBOp MOJSIPHON KOHLICHTPALIMM SKBUBAJICHTA TpWiaoHa b, pasHoit 0,05 Monb/iM>.

Ammuak BogHbIM o 'OCT 3760, pactBop ¢ MaccoBoi noneit 25 %.

AMMonuun xmopuctbhit mo 'OCT 3773.

AMMOHMUI azoTHOKHUCABIN o TOCT 22867, pacTBop ¢ MaccoBoi gojieit 2 %, K KOTOpOMY T100aBASIOT
HECKOJIBKO Karejab aMMHAKa 10 U3MEHEHHUS 1IBETA MO UHIUKATOPY METHWJIOBOMY KPACHOMY.

NHoukaTop MeTWIOBBIN KpacHbIM, CIUPTOBOMN pacTBOp ¢ MaccoBoi goineit 0,1 %.

Cepeopo aszotHokucaoe o 'OCT 1277, pactBop ¢ MaccoBoii noneit 1 %.

LlupKOHHUA XJTOPOKMUCH, X.U.

CTaHaapTHBIH PACTBOP UMPKOHMS; HABECKY XIOPOKUCHU LUUPKOHUS 13—14 r pactBopsioT B 50—80 cm3
pacTBOpa COJMSHON KMCAOTHL 1,5 Monb/aM> B crakaHe BMeCTUMOCTBIO 200 cm>. PacTBOp mepeBOmdT B
MEPHYIO KOOy BMeCTUMOCTBIO 1000 ¢M>, TOMMBAIOT 3TUM XK€ pacTBOPOM IO METKHU M MEPEMEILINBAIOT.

CTaHOApTHBIA pacTBOP LMPKOHHUA € MACCOBOM KOHICHTPALUMEH JIBYOKUCH LHUPKOHUIA OKOJIO
0,005 r/cm>.

TOYHYI0 MAaCCOBYIO KOHLUECHTPALMIO ABYOKHUCH LHHUPKOHUS YCTAHABJIMBAIOT IPABUMETPUUECCKHUM METO-
noM. ISt 3TOro B CTakaH BMecTUMOCTbIO 250—300 cM® orbupaior 20 c¢M® CTAaHOAPTHOrO pacTBOPA,
pa36asagioT Bonoii 10 100 cM?, 106aBASIOT 2 T XJIOPUCTOrO aMMOHMS, HarpeBaioT 10 50—60 °C 1 ocaxaaroT
M30BITKOM aMMHMAKA TMAPOOKHUCH HUPKOHUSI. PacTBOp ¢ OCAAKOM HArpeBalOT A0 KHMIICHHUS, TAKOT OCAOKY
OCECTb U OTPWIBTPOBBIBAKOT HA (PUALTp auaMeTpoM 11 CM «KpacHas» WM «0enad aceHTa»., (OCcagok
MPOMBIBAIOT TOPSIYUM PACTBOPOM a30THOKUCIOTO AMMOHMSI C MaccoBOM nojie 2 % A0 oTpuuUATeAbHOM
PEAKLIMM HA UOH XJIOPA (peakuMs ¢ pacTBOPOM A30THOKHMCIIOTO cepedpa).

DOWIbTp ¢ 0CATKOM MOMEIIAIOT BO B3BCLICHHBIN IUIATHHOBBIM THUIE/Ib, MOACYIIHUBAIOT, O30JSI0T U
MPOKAJIMBAKOT O MNOCTOAHHOM MAacChl B MyQeabHOW mneur npu 1200 "C. MaccoByrl0 KOHUEHTPALUIO
NBYOKHMCH LMPKOHMA B 1 ¢M> (C) CTAHZAPTHOTO pAacTBOPA HAXONAT JEICHUEM MACCBHI OCANKa IBYOKHCH
LIUPKOHUA B rpamMmax Ha 20.

JI19 OpUroTOBACHUS CTAHOAPTHOIO PACTBOpA ABYOKMCH LIMPKOHUS MCIIOJB3YIOT TAKXKE JIBYOKHUCDH
LUPKOHUA OC.U. 7—2 WIM CHEKTPANBHO UUCTYIO, KOTOPHIC MPOKAJTHUBAIOT MEPEd B3ATHEM HABECKH TIPU
1200 °C B TeueHHe 2 y.

2.2.1. YcraHoBKa MacCOBOM KOHLCHTPALIMM PacTBOpa TPWIOHA b 1O ABYOKHCH LIMPKOHUYI

B KOHMUYECKYIO KOAOY BMECTUMOCTBIO 250—300 cM? oTtoupator 20 ¢cM> CTaHAZAPTHOTO PacTBOPA COMM
LMPKOHUS, 100aBasaoT 30—40 cM> pacTBOpa COAAHOM KUCAOTHL 1,5 MOJIb/IM>, KUIISATAT B TEYEHHUE 5 MUH,
MPpUOABIAIOT 2—3 KaIUIM UHIUKATOPA KCWICHOJOBOIO OPAaHXEBOrO M TUTPYIOT PaCTBOPOM TPpWIOHA b 1o
nepexoga MaJIMHOBOM OKPACKHM pacTBOpa B XKeaTyr. Ilepens KOHIIOM THTPOBAHUS HEOOXOJIUMO CHOBA
HArpeTh PpacTBOP A0 KUMICHUS U MPOKUMATUTD 3—5 MUH. ECiu mosaBwiIach MaJIMHOBAS OKpacKa, TUTPOBAHUE
MPOOOJIKAIOT, PACTBOP TPWIOHA b nMpuUOaBIAI0T MEAJICHHO, MO KAIUIAM, A0 YCTOMUMUBOM KEJATOM OKPACKMU.
[IpoBOOAT TpH NMapaLICABHBIX TUTPOBAHMUA.

MaccoByio KOHLIEHTpaLnIoO pacTBopa TpuiaoHa b ( (), BBIpaXXeHHYIO B TpaMMax IBYOKUCH LIMPKOHUA,
BBIYMUCIAIOT MO POPMYJIE

rne C — MaccoBad KOHLEHTPALMS CTAHZAPTHOTO PAacTBOPA COMM LMPKOHUS, BBIPAXEHHAS B T/CM>
IBYOKUCH LIUPKOHUS;
20 — 06BEM CTAHAAPTHOTO PACTBOPA LUPKOHUS, B3SATBIN IS TUTPOBAHUS, CM>;
J — 06beM pacTBOpa TpWIOHA B, M3pacxodOBaHHBII HA TUTPOBAHUE, CM-.

2.3. IIpoBenenue anaam3sa

Hasecky Matepuana maccou 0,1 r cMenmBaioT B mratiHOBOM THUrIe No 100—7 wmm 100—9 ¢ 3—4 r
CMECHU I CIUVIaBACHUSA U CIVIABIAIT B MydeabHON meuu npu 950—1000 °C B teuenue 10—15 muH.
OCTBIBUIMIT CMJIAB OMYCKAIOT BMECTE C TUIIEM B CTaKaH BMeCTUMOCTBIO 500—600 cM®, B KOTODBIii
npeaBapuTeabHo HamuBaloT 180—200 cMm3 pacTBOpa COMLIHONW KUCAOTHL 1,5 MOAb/IMS>, MOJOTPETON MO
70—80 "C. PacTrBOpeHHE CIUIAaBA 3aKAHYMBAIOT HA 3aKPBITONH DSACKTPOIUIMTKE CO CIa0bIM HArpeBOM.
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T1onyyeHHBIN NPO3padyHbIid pacTBOp oxynaxaarwT 1o 40—>50 "C, nepeBoasIT B KOHHUECKYIO KOJIOY BMECTH-
MOCTBIO 500—700 cM>, OOMBIBAIOT TUIEAb U CTAKAH PACTBOPOM COJISIHOM KUCIOTHI 1,5 MOMb/AMS, MPUIIU-
BatoT 5—10 ¢cM’ pacTBOpa TMAPOXIOPHUIA TMAPOKCHIAMWHA, HATPEBAIOT U YMEPEHHO KUMATAT 3—5 MHH,
T00ABIAIOT 2—3 KAIUIM pacTBOPA MHAMUKATOPAa KCWICHOJOBOIO OPAHXEBOIO U TUTPYIOT PACTBOPOM TPHUJIO-
Ha b 10 nepexona MaIMHOBOM OKPAaCKH pacTBOPA B XKEATYIO.

Ilepen KOHLIOM TUTPOBAHUA KOJOY ¢ AHAIMU3UPYEMBIM PACTBOPOM BHOBb HAIPEBAIOT 4O KMIICHHA,
KUATIAT 3—6 MuH. Eciu nmogsmwiaach MaJIMHOBAsA OKpackKa, TUTPOBaHUE IIPOJOJLKAIOT, pacTBOp TpuioHa b
NMpUOABIAIT MCIJICHHO, MO KaIUIdM, IO YCTOMUYMBOM B TeycHHE 30 ¢ XeaTor OKpacku. Jlomyckaercs
CIUIABJICHUE HABCCKU MaTepHaa ¢ 5 I KM IMHUPOCEPHOKHUCHAOro mpm temrmeparype 300—850 "C mo
MOJAYYEHUS MPO3PAavyHOro paciuiaBa, pacTBopeHue crasa B 180—200 cM? pacTBopa cepHOit KUCTOTHL. [lanee
AaHAIN3 BEAYT, KAK OIMCAHO BBILUIC, HAYUMHAY C ONEpalMH IMPWIMBAHUA PpaACTBOpPA THIAPOKCHUIAMHHA
TUAPOXTIOPUIA.

[Ipu mpoBeAcHUM MOJMHOIO AHAJIN3a LHUPKOHOBBIX KOHLIEHTPATOB M OTHEYIOPOB HA €r0 OCHOBE
HABECCKy MaTtepuasa Maccor 0,25 r CIUIaBiId0T U pa3jiararoT CIUiaB, KakKk yka3aHo paHee. IlonyyeHHBIN
[IPO3PAYHBI PACTBOP, OXNAXKICHHBIA 1O KOMHATHOM TEMIIEPATYPHI, MEPEBOIIAT B MEPHYIO KOJIOY BMECTH-
MOCTBIO 250 CM>, JOMMBAIOT OO METKM PAaCTBOPOM COJSIHON KHMCAOTHI | MOJB/IM>, mepeMemmBaloT (pac-
TBOp 1).

Ilpu npoBeacHHUM MOJHOIO AHAAU3A OANNCHACUTOBBIX MOPOLIKOB M LIMPKOHUEBBIX OTHEYIIOPHBIX
MATePUATIOB U U3ICAUN (OKHCHOIO THUIMA) HABECKY MarepHasia Maccod 0,5 r CIUIaBiadgioT ¢ 4—5 r Kaaud
MUPOCEPHOKUCAOro npu 750—800 "C B MydeabHOM neyun B TeueHUue 15—20 MuH. [1omydyeHHBIA OCTBHIBILINI
criaB pacTBopsioT B 40—45 cM® pacTBopa constHO Kucaorel 1:1 mpu HarpeBaHuu. OCTHIBLIMI [0
KOMHATHOM TeMMEPATYPhl pACTBOP MEPEBOISAT B MEPHYIO KOJIOY BMECTUMOCTBIO 250 CM>, TOBOIST 10 METKH
BOJIOM, MEPEMEIIUBAIOT (pacTBOp 2).

Jna onmpenesicHUsT MacCOBOM OOJMU ABYOKHMCH LUPKOHUS OTOMPAIOT AJTUKBOTHYIO YacThb PacTBOpA,
paBHyio 50—100 ¢cM>, B KOHMYECKYIO KO0y BMecTUMOCTBIO 500—700 ¢cM® M MpoBOIAT onpeaciacHue Mo
METOIUKE, TIPUBECICHHON PaHEe.

OcTaBiIMicsd pacTBOp 1 MCIOAB3YIOT O OMPEOCICHUA OKUCH Keje3a U IBYOKHUCH TUTAHA.

2.2, 2.2.1, 2.3. (A3venenHasa pegakuusi, MU3m. Ne 1).

2.4. O0padoTKa pe3ybTATOB

2.4.1. MaccoByto 10a10 IBYyOKUCU LUPKOHUA (X) B MPOLICHTAX BLIYUCIIAIOT IO (POPMYIIE

rae V' — o6beM pacTBOpa TPWIOHA B, U3pacXOomoOBAHHBII HA TUTPOBAHUE, CM>;

(| — MaccoBad KOHLIEHTpaLUsd pacTBopa TpuioHa b, BeIpakeHHaAs B r/cM> IBYOKUCU LHMPKOHMS;
m — Macca HABECKHU, T.

MaccoBad Joad ABYOKUCH LIMPKOHUA (X) MpeacTaBjJcHa CYMMOM IBYOKHMCEHM LIMPKOHUA M Ta(PpHUA.
MaccoBas 104 ABYOKHUCH FaPHUS B ChIPbEBBIX MAaTEPHUATIAX, UCITOIb3YEMBIX IS IIPOU3BOACTBA OTHEVIIOPOB,
He mipesbimiaer 1—2 %.

2.4.2. HopMBl TOUHOCTH MU HOPMATHUBBLI KOHTPOJASI TOYHOCTH MU3MEPECHUM MACCOBOM IOJU IBYOKHCH
LIMPKOHUA MIPUBECICHBI B Ta0. 1.

Taonwumuma 1

MaccoBast 1O Ao Hormyckaemoe pacxoxneHue, %
IBYOKUCHU LTUPKOHUA, % 7
d, 15 0
Or 5 po 10 Bximou. 0,2 0,3 0,2 0,1
Cs. 10 » 20 » 0,3 0,4 0,3 0,2
» 20 » 50 » 0,5 0,6 0,5 0,3
» ) » 99 » 0,7 0,3 (0,7 0,4

(U3menennas penakums, U3m. Ne 1).
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3. KOMILUIEKCOHOMETPUUYECKHIT METO/I OIIPEJIEJIEHUS
NBYOKHCH IIMPKOHUSA C MHIUKATOPOM TIAH

3.1 CymmnocTs MeToaa

MeToa, OCHOBAH HA OMNPEACICHUHN JBYOKHCHU HUPKOHHUA IO PA3HOCTHU MOCIC KOMIUIEKCOHOMETPHUYEC-
KOI'O TUTPOBAHUA €0 B CYMME C AJIIOMHUHHEM, XKEJIC30M U TUTAHOM B Cpeae aleTaTHOroO Oy(hepHOro pacTropa
npu pH 4,8—5,0 ¢ ucnoap3zoBanueM MHaukatopa 1-(2-mupuamia-aszo)-2-Hagrona (ITAH), a B KauecTse
TUTPAHTA — PACTBOPA CEPHOKUCION MeaIu. MeTon NMpUMEHAETCS MPHU MPOBEACHUHN IMMOJHOIO aHAJIN3A.

3.2. Anmapatypa, peaKkTMBbI H PACTBOPDI

Ileun mydenbHbie ¢ HarpeBoM 10 950—1000 °C, 1100—1200 °C.

Turmu mmatuaosbie o 'OCT 6563, Ne 100—7, 100—9, 100—10.

Kanui mupocepHokucabmt mo 'OCT 7172.

Kucnota cepnasa nmo 'OCT 4204, pactBop ¢ MaccoBoi noneit S u 10 %.

Kucaora conganaga nmo 'OCT 3118, paszdasiacHHaga 1:1.

Kucnora ykcycHast mo I'OCT 61, pacTBop MOJISIpHON KOHLIEHTPALIMM SKBUBAJICHTAa YKCYCHOM KHCJIO-
TBI, PABHOM 2 MOJIb/IM>.

Hatpuit ykcycHOKUCAbIN 3-BoaHbI o ['OCT 199.

PactBop auerarHbiii 6ydepnsbiii ¢ pH 4,8—5,0: 1000 cm3 pacTBopa, 2 MOAB/IM> YKCYCHON KMCIOTHI
cmemmBaloT ¢ 1000 cMm? pactBopa, conepxawero 540 r 3-BOAHOTO YKCYCHOKMCIOTO HATPHSL.

Menb cepHokuciaas mo 'OCT 4165, pacTBop MOJSIPHOM KOHLIEHTPALMU 3KBUBAJIEHTA MEIU CEPHO-
kucioi, pasHoii 0,1 mons/am>: 12,5 r meanoro kynopoca (CuSO4-5H,0) pacTBOpAIOT B BOAE, NPUIHBAIOT
2 ¢CM> CepHOU KMCAOTH IIOTHOCTEIO 1,84 r/cMm3 m noBomaT Bomoi mo 1000 cm>.

Criupt >THn0BbIM peKTH(PUKOBAHHBIN TexHudyeckuil mo 'OCT 18300.

Unaukarop 1,2-(mupunaun-a3o)-2-Hadron (ITAH), cnuproBoii pactBop ¢ MaccoBou noaeii 0,2 %.

HNugukaTopHad OyMara KOHro.

Turana 1ByOKHUCH, OC.U.

CTaHOApPTHBIA PACTBOP ABYOKUCH TUTAHA: HABECCKY ABYOKUCH TUTAHA Maccou 0,2 r, npeaBapUTEIAbHO
npokajeHHyo nmpu 1000 °C, craBiagioT B KBapLEeBOM WIM IUIATUHOBOM THUIJIE ¢ 6 T MUPOCEPHOKHUCIOTO
kamug npu 800 °C 1o monayuyeHUs mpo3pavyHoro pacmiaBa. OCTBIBIIMIT CIUIAB pacTBOPSAIOT B 150 cm>
pacTBOpa CEepHOI KHUCJIOTHI ¢ MaccoBoi gonaeit 10 % mpu HarpeBaHUMM Ha 3JIEKTPOIUIMTKE C 3aKPbITOM
CIUPANBIO. XOMOIHBIN MPO3PAYHBII PACTBOP MEPEBOAAT B MEPHYIO KOJOY BMECTUMOCTBIO 250 CM> M JOBOIST
10 METKH pPacTBOPOM CEpPHOM KHMCJIOTBHI ¢ MAacCOBOM nojiel 5 %, nepeMelluBaloT.

CTaHOAPTHBIA PACTBOP CEPHOKHCAOIO THUTAHA ¢ MACCOBOM KOHLECHTPAUMEH JIBYOKMCH THUTAHA
0,0008 r/cMm>.

XKemes3a oxuchk mo TY 6—09—5346, x.4.

CTaHOapTHBIN pacTBOP XKeje3a: HaBeCKy Maccou 1 r, BeicylieHHYIO Impu 105—110 "C B TeueHue 1 4
OKUCH Xee3a, OMELIAIOT B KOHUYECKYIO KOOy BMecTUMOCTBIO 500 cM?, mpunusator 100 cM> comstHOIM
KHUCAOTHL (1:1) U, HaKpBIB KOJOY CTEKJIHHBIM IHAPUKOM, HArpeBalT HA BOASHOWM OaHE OO0 MOJHOIO
PACTBOPEHMS. 3aTeM PacTBOP OXJIAKAAIOT, MEPEBOMSAT B MEPHYIO KOJIOY BMECTUMOCTBIO 500 cM>, HOBOAST
BOIOM JO METKH U IECPEMEIUIUBAIOT.

CTaHAApTHBII pacTBOP XKeje3a ¢ MACCOBOM KOHLEHTpauueit okucu xenesa 0,002 r/cms.

LlupKOHUA ABYOKHCH, CTAHJAPTHBIM PACTBOP: T'OTOBAT M YCTAHABJIMBAIOT MACCOBYI0 KOHLECHTPALIMIO
CTAHIAPTHOIO PacTBOPA UUPKOHUS B I/CM> JBYOKUCH LIMPKOHUSA MO 1. 2.2.

OcTajIbHbIE PEAKTUBBI U PACTBOPHI 11O M. 2.2.

(A3menennas penakums, U3m. Ne 1).

3.2.1. YcraHoBKa MACCOBOM KOHLEHTPALIMU PacTBOpa TPWIOHA b Mo ABYOKMCHU LIMPKOHUS

B koHUueckyio Koaby BMeCTUMOCTbIO 250—300 c¢Mm’ nmoMewaoT 25 ¢M® CTaHAAPTHOrO pPacTBOpa

LMpKOHUS, npuauBaloT 70—80 cM> pacTBopa constHOi KUCAOTh 1 Monb/aM> u 20 cM? pactBopa TpuioHa b
0,05 monb/oM>. ConepKuMoe KOJIOBI HArPEBAIOT M YMEPEHHO KUIIATIT 3—5 MHH, TTOC/IE Yer0 HEHUTPATU3YIOT
pPACTBOPOM aMMMAaKa MO MHAMKATOPHOU OyMare KOHro A0 Clabo-po30BOro useta, npuamusaiot 20—25 cm?
oydeproro pactsopa ¢ pH 4,8—5,0, 5—6 kanenp pactBopa unoukaropa [TAH u oTTUTPOBBIBAIOT U30BITOK
pacTBOpa TpWwiIOHA b pacTBOpOM CEpHOKMCION MEOU OO MEePexoda OKPacKHM pacTBOpa U3 XKEATO-3€ICHOM B
cuHe-PHOoIeTOBYIO. I1poBOaAT TpH MapauieIbHBIX TUTPOBAHMUA.

MaccoByio KOHLEHTpauuiO pactBopa TpwiaoHa b ((), BEIpaXeHHYIO B r/CM> IBYOKUCH LIMPKOHMS,
BBIYUCIAIOT O (popMyIe
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25-C

“TyTxo

rne C — MaccoBas KOHLEHTPALMS CTAHAAPTHOTO PACTBOPA LIMPKOHMWSA, BBIPAXEHHAS B I/CMS IBY-
OKHUCH LIUPKOHMUS;
25 — 06BEM CTAHAAPTHOTO PAacTBOPA LIMPKOHUS, B3STBIN JUISI TUTPOBAHUS, CM-;
V — 00beM NpUIMTOro pacTsopa TpuaoHa b, cm?;
Vi — 0o0BeM pacTBOpa CEPHOKUCION MEAU, U3PACXONOBAHHBIM HA TUTPOBAHUE U30OBITKA pacTBOpa
tpuiaoHa b, cM>;
K — COOTHOULIECHHE MEXAY PAaCTBOPOM TPUIOHA b M CEpHOKMCION MEIU.
3.2.2. YCTaHaBIMBaAIOT COOTHOUICHHME MEXIY pacTBopaMu TPWIOHA b M cepHOKuUcaon mMeau (K):
10 cm3 pactBopa Tpwiiona b 0,05 Monb/aM> MOMELIAIOT B KOHUYECKYIO KOOy BMECTUMOCTBIO 250—300 cM?,
npwimBaloT npuMepHo 100 cm’ Boawl, HarpeBaioT g0 70—80 °C, mpwmmBaioT 15—20 cM> aueTaTHOro
OydepHoro pacrsopa, 5—6 xkamnenb uHaukaropa ITAH u THUTPYIOT pacTBOpOM CEpPHOKUCIONW MeOu IO
nepexoga OKpPACKU M3 XeEJATO-3¢JICHOM B CUHE-(PUOJIeTOBYIO. /UII OLICHKM COOTHOWICHHUS PacTBOPOB
MPOBOJIT HE MCHEE TPEX TUTPOBAHUI U OCPYT CPeaHEE apH(PMETHUCCKOE 3HAUCHUE PE3YIbTATOB.
COOTHOUICHUE MEXKIY PACTBOPAMH TPUJIOHA b U CepHOKUCION MeaHu (K ) BEIUMCISIOT IO (POPMYJIE

v

Vi’

rae V' — o6beM pacTBOpa TPpWIOHA B, B3ATHIN IS YCTAHOBKM COOTHOLLICHUS, CM-;
V| — 00beM pacTBOpa CEPHOKMCIION MeIH, U3PACXOMOBAHHBII HA TUTPOBAHHUE, CM>,

3.2.3. YcTaHOBKAa MacCOBOM KOHLECHTpALIMU pacTBOpa TpWIOHA b o okKuCH Xejes3a

B KOHMUYECKYI0 KOOy BMECTUMOCTBIO 250—300 cm> nomewaioT 10 ¢M3 CTaHIApTHOrO pacTBOpa XKejesa,
npuoasmsior 50—70 M3 Bogpl, 20—25 ¢M3 pactBopa TpwioHa b, HarpeBaor 1o 60—70 °C, HEUTpaIU3YIOT
PACTBOPOM AMMMAKA IO MHAUKATOPHOM OyMare KOHIro A0 Cja00-pO30BOro LBETA, JAJIee MOCTYMNAKOT, KaK MPHU
YCTAHOBKE MAaCCOBOM KOHLICHTPALIMU PACTBOPA TPUIOHA b mo ABYOKMCHU LIMPKOHUA 110 11, 3.2.1.

MaccoByo KOHLIEHTpALUIO pacTBOpa TpuwioHA b ((5), BEIpaXXEHHYIO B r/CM> OKHMCH Xee3a, BBIYUC-
JISIIOT 1O (popMyJie

10- C

Ay

rne C — MaccoBas KOHUEHTPALMS CTAHIAPTHOTO pPAaCcTBOpa Xeje3a, BBIPAKEHHAS B I/CM> OKHMCH
Keesa;
10 — 00BEM CTAHAAPTHOTO PacTBOPA XKeJe3a, B3SATHIA IJISi TUTPOBAHUS, CM>;
V — 00beM MPUIMTOrO pacTBopa TpuioHa b, cm?;
Vi — o0BbeM pacTBOpa CEPHOKHUCION MEIU, N3PACXONOBAHHBIA HA TUTPOBAHUE U30BITKA PACTBOPA
tpunoHa b, cM>;
K — COOTHOLICHHUE MEXIY PAaCTBOPaAaMHU TPWIOHA b M CEpHOKUCION MEIU.
3.2.4. YcTraHoBKA MAacCCOBOM KOHLCHTPALIMKU PacTBOpa TPWIOHA b mo ABYOKHMCH TUTAaHA
B kOHMUECKYI0 KOOy BMeCTUMOCTBIO 250—300 cM? moMewaioT 25 ¢M3 CTaHAAPTHOTO PaCTBOPA IBYOKUCH
tuTaHa, npudasnstor 50 cM? Boawl, 20—25 cm? pactBopa TpwioHa B, Harpesatot 1o 60—70 °C, HeUTpaTU3yIoT
PACTBOPOM aMMHMAKA IO MHAUKATOPHOM OyMare KOHIo J0 CJIad00-pO30BOIO LBETA, JAJIEC MOCTYIIAKOT, KAK IPU
YCTAHOBKE MACCOBOM KOHLICHTPALIMU PaCcTBOPA TPWIOHA b 1o ABYOKMCH LIMPKOHUA 1O 1. 3.2.1.
MaccoByo koHUEHTpauHul pacrBopa TpwioHa b ((3), BBIpaXEHHYIO B r/cM> IBYOKMCHU TUTAHA,
BBIUUCIAIOT IO (hOpMYJIE

_25-C
VK-V,

C;

rne C — MaccoBas KOHUEHTPALUMS CTAHIAPTHOTO pacTBOpPA TMTAHA, BHIPAXKEHHAS B I/CM> IBYOKHUCH
TUTAHA,
25 — 00beM CTAHIAPTHOTO PACTBOPA TUTAHA, B3STHIN [ TUTPOBAHUS, CM>;
V — 00beM MPUIMTOro pacTeopa TpuioHa b, cM?;
Vi — o0beM pacTBOpa CEPHOKHUCIION MEIH, U3PACXOIOBAHHBIA HA TUTPOBAHWE U30BITKA PacTBOPA
tpuniona b, cm3;
K — COOTHOLICHHUE MEXIY PacTBOPAMHM TPWIOHA b U CEpHOKHCION MEIM.
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3.3. IIpoBenenue aHam3a

HaBecKH aHAIM3HUpPYyEeMOro MaTepuaiia CIUIABALIOT U PACTBOPSLIOT CIUIAB 110 I1. 2.3 WIH HUCIOJAB3YIOT
ATUKBOTHBIE YacTH pacTtBopa 1 mociae TrpaBUMETPHUYECKOTO OTICACHUSA JBYOKHCHU KPEMHHUS IO
I'OCT 13997.3.

OTOMPAIOT ATUKBOTHYIO YacThb pacteopa 1 (m. 2.3) 50—100 cM> B KOHUYECKYIO KOAOY BMECTUMOCTBIO
250—300 cm3, mpubasmsior 40—45 cM> pacTBopa TpwioHa B, HArpeBalOT M YMEPEHHO KUMATIT 3—5 MUH,
MMOCAEC YEro HEUTPANMU3YIOT PACTBOPOM AMMMAKA MO HHAMKATOPHOM OyMare KOHIro a0 ¢aado-po30BOro 1BETA,
npuwinBaT 20—25 cM? 6ydepHoro pactopa ¢ pH 4,8—5,0, 5—6 kaneab pactBopa unaukaropa [MAH wu
OTTUTPOBBLIBAIOT HU30BITOK PacTBOpa TPWIOHA b pacTBOpPOM CEPHOKHUCION MEIU OO IMEPEX0oJa OKPaCKH
pPacTBOPA U3 KEIATO-3¢JICHON B CHHE-(PHOJIETOBYIO.

MaccoBbie Joau OKUCer XKeneza U amoMuHudg onpeacasor mo I'OCT 13997.5 n TOCT 13997.7,
HUCIIONB3YS aJIMKBOTHBIC 4acTHU pacTBopa 1 mo pasa. 2 'OCT 13997.3.

MaccoByl0 JOJII0 IBYOKMCH TUTAHA ONPEAESISIOT U3 OTAeAbHOM HaBeckKU MaTepuaiia mo 'OCT 13997.6.

3.4. O0padoTKa pe3ybTATOB

3.4.1. MaccoByo DOMIO IBYOKHCH LHUPKOHUA (AX|) B MPOLECHTAX MPU OMNPEACITICHUN €r0 U3 CYMMBI
OKUCJIOB LIMPKOHUS, AJTIOMUHHUS, XKEJI€3a U TUTAHA BBIUUCILIOT MO (POPMYJIE

1 N C,-100 C;-100 C,-100| ~1 7

rne ¥V — obbeMm pacTBopa TpuwiaoHa b, cMm>;
Vi — o0beM pacTBOpa CEPHOKUCION MEOU, TIOLIECAIINI HAa TUTPOBAHWE W30BITKA pacTBOpa
tpunioHa b, cm3;
K — COOTHOIIIEHHE MEXIY pacTBOPAMHU TPWIOHA b ¥ CEpHOKHUCION MEIM;
m — Macca HaBECKH, COOTBETCTBYIOLIAA AJIMKBOTHOHN YAaCTH pacTBopa, T;
m; — MaccoBasl JOJISI OKMCH XeJie3a B pode, onpeneneHHas o N'OCT 13997.5, %;
C, — MaccoBas KOHLUEHTPALM PacTBOPa TpWIOHA B, BEIpaXXeHHAd B I/CM> OKHMCH XeJIe3a;
m, — MaccoBas IOJs IBYOKUCH TUTaHa, onpeneacHHas mo N'OCT 13997.6, %;
(3 — MaccoBast KOHLEHTpaLUUA pacTBOpa TpUiIoHA b, BeIpaXkeHHas B r/cM> IBYOKMCH THTAHA,
m3 — MaccoBast A0S OKUCU amoMuHus, onpeaencHHas no F'OCT 13997.7, %;
C, — MaccoBasi KOHLIEHTpALUMs pacTBopa TpwioHa B, BhIpaKeHHAsd B I/CM> OKUCH aTIOMHHMS,
ycraHoBieHHAsA o I'OCT 13997.7;
C;, — MaccoBast KOHLEHTPALMS PacTBOpa TpHiIoHA b, BEIpaXkeHHAs B I/CM> IBYOKHUCH LIMPKOHUSL.
3.4.2. HopMBbl TOUHOCTH M HOPMATUBBI KOHTPOJIA TOYHOCTH MU3MEPEHUN MACCOBOM TOJU IBYOKHUCH
LIMPKOHUA MIPUBECICHBI B Ta0. 1.
(A3menennas penakuums, M3m. Ne 1).

4. KOMILJIEKCOHOMETPUYECKHNU METO/I OIIPEJAEJIEHHNSA JIBYOKHUCHU ITUPKOHUA
(B OTHEYNOPHBIX MATEPHAJIAX H H3JEJHIX ¢ MACCOBOM 10Jeli NBYOKMCH IHPKOHHS 10 65 %,
KpoMe 0a/1/1e/1eMTOBbIX )

4.1. CymmocTh METOAA

MeTton, OCHOBAH HAa CIUVIABJICHHH MPOOBLI CO CMECHIO TETPAOOPHOKHUCIIONO H YIJIEKHUCIOrO HATPHA,
PACTBOPEHUHU IOJIYUYCHHOIO CIUIABA B COJMAHOM KUCIOTE M THTPOBAHUM LIMPKOHUA B KUCIOH Cpele
pPacTBOPOM TpWIOHA b B MpUCYTCTBUM MHAMKATOPA KCUJICHOJOBOrO opaHxenoro mnpu 100 “C.

4.2. PeakTuBbl U PACTBOPbI

Hatpuit yriaekucasii mo I'OCT &3.

Kamuit yonekucaeit mo 'OCT 4221.

Harpun terpadopHokucabiii 10-BogHbin mo I'OCT 4199, o6e3soxuBarot mo 1'OCT 13997.3.

CMecH 1S CIUIABJICHUA: 0€3BOAHBIC VIICKUCIIBIM HATPUHN U TETPAOOPHOKHUCIBIH HATPUIN CMEIHUBAIOT
B COOTHONICHUH 1:1 vy 6e3BOAHBIC YIICKUCABIA HATPUI, YIJICKUCABIA KAJITUH, TETPAOOPHOKUCIIBIN HATPUM
CMEINHMBAIOT B COOTHOMIEHUH 1:1:1.

Kucnora congHag nmo I'OCT 3118, pacTBOp MOJMIPHON KOHLUEHTPALlMKU SKBUBAJICHTA, PaBHOM
1 Monb/oM>.

IM'iopokcunamuna rugpoxopun mo 'OCT 5456, pactBop ¢ MaccoBoi goneit 20 %.

NHonKaTop KCUJICHOJMOBBIU OpaHXeBbIH: (0,2 T MTHOAUKATOPA TIIATSJABHO PacTUPAIOT ¢ 20 I XJIIOPHUCTOrO
Kausa. CMech XpaHAT B CTCKIIITHHOM COCYAe U3 TEMHOTO CTEKJIA.
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Caunel (II) azorHokucasiii no 'OCT 4236.

Hatpuit ykcycHoOKucabid 3-Boausbiii mo 'OCT 199.

Kucnora ykcycHast mo I'OCT 61, pacTBop MOJISIpHON KOHLIEHTPpALIMM SKBUBAJIEHTAa YKCYCHOM KHCJIO-
TBI, PABHOM 2 MOJIb/IM>.

PactBop aueratHbiil OydepHsbiit ¢ pH 4,8—5,0: 1000 ¢cM? pacTBOpa 2 MOJBL/AM> YKCYCHOWH KHCIOTHI
cmemmBaloT ¢ 1000 cM> pacTtBopa, comepxamero 544 r 3-BOAHOTO YKCYCHOKMUCIOTO HATPUSL.

Conb nuHaTpueBad >TuneHIUaMUH-N, N, N, N'-TteTpayKCyCHON KHUCIAOTHI, 2-BOAHAA (TpUIOH b) mo
T'OCT 10652, pacTBOp MOJSPHOI KOHLIEHTPALMU SKBUBAIeHTA TpwioHa b, pasHoii 0,05 mons/am3; 18,6 1
TpuiioHa b pacteopsiior B 1000 ¢cM?3 BoabL; €ciiM HEOOXOIUMO, PACTBOP (DUIBTPYIOT.

4.2.1. YcraHoBKA MACCOBOM KOHLICHTPALIMU PACTBOPA TPWIOHA b MO ABYOKUCHU LIMPKOHUA

B KOHMYECKYI0 KOOy BMECTUMOCTBIO 500 CM° MOMELIAI0T HABECKY a30THOKMCIOTO CBUHLIA MACCOW
ot 0,35 mo 0,40 r. HaBecky a30THOKMCIOrO CBMHLIA pacTBOpsioT B 200 cM> Boabl, nmpubasasooT 15 cM?
aLeTaTHOTO Oy(depHOro pacTBopa v OKoJIO 0,1 T Cyxoro MHIUKATOPa KCUJICHOJIOBOTO OPAHXKEBOrO. 1UTPYIOT
PacTBOPOM TPUJIOHA b 10 nepexona pHoIEeTOBO-PO30OBON OKPACKHU PACTBOPA B JIMMOHHO-XEITYIO.

MaccoByio KOHUEHTpauui pactsopa TpwioHa b ((), BEIpaXeHHYIO B r/cM> ABYOKUCU LIMPKOHUS,
BBIYUCIAIOT 11O (hOpMYJIE

_ m - 123,22

Cl V.331,21 °

rae m — Macca HABECKH A30THOKMUCIOrO CBUHIIA, T;
J — 00beM pacTBopa TPWIOHA B, M3pacXOmOBAHHBIN HA TUTPOBAHUE, CM>;

123,22 — MoaeKyIdpHad Macca IBYOKHUCHU LIMPKOHMUA, T;

331,21 — MoneKkyIapHasd Macca a30THOKMUCIOrO CBUHIIA, T.

JlonmyckaeTcsd NMpUMEHEHUE ABYOKMCHU LIMPKOHHUS OC.Y. I YCTAHOBKM MAacCOBOH KOHLECHTpALUU
pacTBopa TpWIOHA b Mo ABYOKHUCH LIUPKOHUA.

B 3TOM Ciiyyae MacCoOBYIO KOHLIEHTpaLMIO pacTBopa TpuwioHa b (C), BEIpAXXEHHYIO B r/cM> IBYOKHCH
LIUPKOHUS, OMPEACHALIOT MO pasd. 3 U BEIUUCIAIOT MO (POpMyJIe

rae m; — Macca HaBECKU JABYOKMCH LIMPKOHMA, T;
V) — 00beM pacTBopa TpwioHa B, M3pacxomoBaHHBIA HA TUTPOBAHUE, CM>,
4.3. IIpoBenenme aHAIM3A
Hasecky MaTepuana maccoit 0,2 r npu MaccoBoOi 10J1e IBYyOKUCH HUPKOHUS 010 50 % m Maccoit 0,1 r
— npu MaccoBom nose cBbllie 50 % crasasior ¢ 20-KpaTHBIM KOJIUYECTBOM CMECH ISl CIUIABJICHUS B
TeyeHue 15 MuH B MmydeabHOM nieun nipu (1100 = 20) "C.

Tureas co CraBoM oxaaxaaoT npuMepHo 10 100 °C 1 moMewaT B cTakaH BMECTUMOCTBIO 400 cM?,
B KOTODBII mpeaBapuTeabHO HanuTo 200 c¢M® pacTBOpa COMAHON KHUCAOTBI | MOAB/OIM>, HAKPBIBAIOT
YaCOBBIM CTECKJIOM. Pa3noxeHue CIruiaBa MmpoOBOIAT HA SJICKTPOIUIMTKE 3aKPBITOTO TUIIA MTPHU CIA0OM HArPeBe.
Ilocne pa3noxeHud CIIaBa TUIe/Ib U MOKPOBHOE CTEKJIO CIOJIACKHUBAKOT HAJ, CTAKAHOM TEM XK€ paCTBOPOM
COITHON KMCAOTHI. PacTBOp MEpEeBOASAT B KOHMUYECKYIO KOJOY BMECTUMOCTBIO 500 cM>, mpuOaBAsIoOT
5—10 ¢cM? pacTBOpa COMSTHOKMCAOrO TMAPOKCUIAMHHA, 0KoJo (,1 T CyXOro MHAMKATOPA KCUJIEHOJOBOTO
OPaHXEBOr0, HaArpeBarT, YMEPEHHO KUMATAT 3—5 MHMH M TUTPYIOT PacTBOPOM TpWIOHA b oo mepexona
MAJIUHOBOM OKPACKHU PACTBOPA B XKEITYIO.

[lepen OKOHYaHMEM TUTPOBAHUA KOJOY ¢ QHAJIU3HUPYEMBIM PACTBOPOM HArPEeBAIOT OO KUIICHUSA,
KMITATAT 3—5 MHH; €CJIU MOIBWIACH MAJIMHOBAYA OKPACKA, TUTPOBAHUE IMPOILOLKAKT, PACTBOP TPWIOHA b
MPWIMBAIOT MEIJICHHO, IO KAIUIAM 10 YCTOMYMBOM B TeUCHHUE 30 C KEJATOM OKPACKHMU.

4.4. OOpadoTKa pe3yIbTATOB

4.4.1. MaccoByo 10M10 IBYyOKHMCH LUMPKOHUA (X;) B MPOLEHTAX BBIUMCIAIOT IO (pOopMyie

V.- 100

X5 - :

rae ¥V — o6beM pacTBOpa TPUIOHA b, M3pacxomoBaHHbBIN HA TUTPOBAHUE, CM-;
C|— MaccoBas KOHUEHTPALMS PAacTBOPA TPWIOHA, BHIPAXEHHAL B I/CM> IBYOKHUCH LIMPKOHUS
m — Macca HABECKH, T.
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4.4.2. AOCOIIOTHBIC MOOIYCKACMBIC PACXOXACHUS PEe3YJIbTaTOB IMAPAJUICIABHBIX OIPCICJHCHUN IIPU
TOBECPUTEIIBHOM BepOATHOCTH P = 0,95 He OOJIKHBI MPeBBIIIATh 3HAYCHU, IPUBCACHHBIX B TA0d. 2.

TaoOnmuoa 2

MaccoBas 108 IBYOKHCH TUPKOHUA, % AOCOJMIOTHOE AOIMYCKAEMOE PACXOXaeHue, %
Ot 5 1o 15 BKIIOU. (,2
Cs. 15 » 40 » (J,3
» 40 » 65 » (.5

i

4a. KOMINIEKCOHOMETPUYECKHNH METO/I OITPEJAEJEHHUSA IBYOKHUCH ITUPKOHHUA

4a.1. CymnocTh MeTOaa

MeTon OCHOBAH Ha Pa3mOKeHUHU HABECKHU B CEPHOM KUCJIOTE B IPUCYTCTBUU CEPHOKHUCIOTO aMMOHHUS
U TTOCJICIOBATEIBHOM KOMIUICKCOHOMETPHUECCKOM OIPEACIICHUN JBYOKUCH LIMPKOHUSA U OKHUCH UTTPUAL.

4a.2. PeakTuBbI H PACTBOPbDI

Kucnora ceprast no FTOCT 4204 u pacteop 0,5 MOAb/aM>.

AMMOHUN cepHOKUCabI O6e3BoaHblii o 'OCT 3769.

Hatpuii ceprokuciabiii 0e3BogHbIN 110 ['OCT 4166.

Conb guHarpuesBad stuaeHaIuaMMH-N, N, N’ N’-terpayKCyCHOM KHMCIOTHI, 2-BOOHAd (TpUIOH b) mo
T'OCT 10652, pacTBOp MOJSIPHON KOHLICHTPALIMM SKBUBAJICHTA TpUiaoHa b, pasHoit 0,05 Monb/iM>.

NHIMKATOp KCUIECHOJIOBBIN OpaHXeBbIi, pacTBOp ¢ MaccoBoi noieu 0,5 %.

XUIOPOKUCHh HUPKOHUSA, X.U.

CTaHgapTHBIU PacTBOP LIUPKOHUS TOTOBST MO II. 2.2.

4a.2.1. YcTraHOBACHHE MACCOBOM KOHLICHTPALIMMU PACTBOPA TPHUIAOHA b MO JBYOKHUCH LIMPKOHMUA

B xoHMYecKyl0 KOA0y BMecTUMOCTBIO 250—300 cm> otbmupaor 20 cM> CTaHAAPTHOTO pPacTBOpa
LMPKOHUS, 100aBasioT 40 cM> pacTBopa cepHOil KUCAOTHl 0,5 Moab/aM>, 1,5 I CEpPHOKMUCIOTO HATPHUS H
kunATaT 5—10 MuH. 3aTteM B KO0y 1oauBaloT 80 ¢M° TUCTWIIMPOBAHHON BOABI U CHOBA HATPEBAIOT [0
KMIICHUS, JOOABILIOT 2—3 KaIUIM PacTBOPa KCHUJICHOJOBOIO OPAHXEBOIO M TUTPYIOT OO MEPEX0aa MaJIU-
HOBOHM OKPACKH B KEJTYIO.

MaccoByro KOHUeHTpauuio (C ) pacTBOpa TPUJIOHA b, BRIPAXKEHHYIO B I'paMMax JBYOKHCH LIUPKOHMUA,
BBIYMUCIAIOT MO POPMYJIE

_20-C
C="——,

rne  C — MaccoBas KOHLCHTPALMSA CTAHIAPTHOTO PacTBOPa COJMU LIMPKOHMS, BBIPAXKEHHAS B T/CM>
IBYOKHCHU LIUPKOHUI;
20 — 00BEM CTAHAAPTHOTO PACTBOPA UMPKOHMS, B3SThIN 19 TUTPOBAHUS, CM->;
V — 06beM pacTBOpa TpWIOHA B, M3pacxOomoBaHHBIN HA TUTPOBAHUE, CM>.

4a.3. IIposenenne aHam3a

Hagecky o0pasua maccoit 0,1 r moMewanT B cTakaH BMecTUMOocThi0 100 cM?, nobasasior 2,5 1
CEPHOKMCIOTO aMMOHUSI, 3—4 CM°> CEepHOM KUCJOTBHI, HAKPHIBAIOT YACOBBIM CTEKJIOM U HArpeBalOT Ha
IVIMTKE OO MOJHOTO PACTBOPEHUI MNpPOObI. OXJIAXKICHHBINM PaAcTBOP MEPEHOCAT B KOHHUUYECKYIO KOOV
BMECTUMOCTBIO 500 cM>, mpubasastoT 1,5 r cepHOKUCAOro HATpUs U KUnataT 10—15 MuH. 3atem pa3oas-
JSI0T BO#OH nmpuMepHo 10 200 M3, CHOBA HArpeBalOT OO0 KUMEHUS, NOOABILIOT 2—3 KAl pacTBOpa
KCHJICHOJIOBOTO OPAHXEBOIO H TUTPYIOT PACTBOPOM TPWIOHA b 10 nmepexoaa MaJIMHOBOM OKPACKH B XEITYIO
(pacTtBOp A). Jlanee pacTtBop A MCHOAB3YIOT Wi onpeacacHusa okKucu urtpud no I'OCT 13997.10.

4a.4. O0OpadoTKa pe3yIbTATOB

4a.4.1. MaccoBylo JOMIO ABYOKUCH LUUPKOHUA (X ) B MPOLCHTAX BBIYUCIIAIOT IO (POPMYJIE

_r-c
m

X

100,

rne V — 00beM pacTBOpa TPWIOHA, U3PACXONOBAHHBIN HA TUTPOBAHUE, CM>;
C — MaccoBas KOHUEHTPpaLUMs pacTBOpa TpWiIoHA b, BEIpaKEHHAS B I/CM> IBYOKUCH LIUPKOHUS ;
m — MAacca HaBeCKHM oOpasua, T.
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4a.4.2. HopMbl TOUHOCTH H HOPMATUBBI KOHTPOJIA TOUHOCTH U3MEPCHUN MACCOBOM JOJIMU JBYOKHUCH
LIUPKOHUA MpUBEICHBI B Ta0i. 1.
Pa3n. 4a. (BBenen nonmoanuTeabno, M3m. Ne 1).

5. TPABUMETPUYECKWI METO/I OITPEJAEJEHUSA IBYOKUCH IIMPKOHUS

(B OrHEYNOPHBIX MATEPHANAX H H3JEJHIX ¢ MACCOBONM J0/el NBYOKMCH HHPKOHMS 10 65 %,
Kpome 0a/11e/IEHTOBbIX )

5.1. CymmocTh MeTOaa

MeTon OCHOBAH HA CIUIABJACHHUM MPOOBI CO CMECBHIO VIJIEKHUCIOrO M TETPAOOPHOKHUCIIONO HaTpHI.
TlonayyeHHBIN CILUIAB PACTBOPAIOT B PACTBOPE COJMAHOM KHCAOTHL. 110Cie BBIOCICHHUA IBYOKHCU KPEMHUYI
LIUPKOHHUM OCAKIAIOT B BUAE (POCEPATA U B3BCIIHUBAIOT €r0 IMOCAC MPOKAJIMBAHUA B BUAEC 0CAAKa MMHPOPOC-
(bata TUPKOHUS.

5.2. AnmapaTtypa, peaKTHBbI H PACTBOPbI

Ileub snexkTpuyeckada MydeabHasd ¢ TeMreparypor Harpesa 10 1100 °C.

Turnmu mnatuHoBeie o 'OCT 6563, Ne 100—7, 100—29.

TUrmm KopyHI0OBBIE.

Hatpun yraekucabsiii mo I'OCT &3.

Hatpuii Terpadopuokuciabiii 10-soguenii nmo 'OCT 4199.

CMeCh JJ14 CIUIABJACHU: YIJIEKHUCABIN U TETPAOOPHOKHUCIBIM HATPUMA CMELLIMBAKOT B COOTHOLIECHUH 1:1.

Kwucaora conanasa nmo I'OCT 3118 u pacteops! 1:1 n 1:5.

Ammuaxk BogHbIH o 'OCT 3760, pactBop ¢ MaccoBoi goneit 25 %.

Kucnora cepnasg no 'OCT 4204, pazbasnennad 1:1, u pactBop ¢ MaccoBoi gonei 2 %.

AMMOHUHN (HOCPHOpHOKHUCIBIN ABy3aMelieHHbIH o ['OCT 3772, CBeXeNnpUIrOTOBJICHHBIM PACTBOP C
MaccoBou moneit 10 %.

Criupt >THI0BbIHN peKTH(hPUKOBAHHBIN TexHudyeckuil mo 'OCT 18300.

AmMMoHMM a30THOKUCHBIN o TOCT 22867, pacTtBop ¢ MaccoBom gonei 5 %.

Boaopona nepexucs no 'OCT 10929, pactBop ¢ Maccosoit nonei 25 %.

Kucnora ¢dpropucrosonopontas no 'OCT 10484, pactBop ¢ MaccoBoit goneit 40 %.

bapuii xnopucteiii o 'OCT 4108, pactBop ¢ MaccoBoit nosnei 10 %.

5.3. IIpoBeneHne anaamsa

B miaTHHOBOM THIIE CILIABIAIOT 12 I CMECH I CIUIABJICHUA, NIPEABAPUTEIBLHO BBIACPKUBAIOT TUTEC/Ib
npu 360—380 °C mo ymaneHusa KpuUCTaUIM3AaLMOHHON Bonbl. Ilocie oximaxaeHus no0aBiIsIIOT B TUTENDb OT
0,5 10 1 r mpoOBI (B 3aBUCHUMOCTH OT MAaCCOBOM JOAH ABYOKHUCH LIMPKOHMA) U CIUIABJIAIOT HAO ra30BOM
ropejakoi. IIotoM Turejab CO CIUIaBOM BbiAEpXHBAOT OT 60 10 90 MUH B 2AEKTPHUECKOM NEUYU NpPHU

(1100 + 20) °C.

[IpoOy cUnTaOT MOMHOCTBIO PA3IOXKEHHOM, €CIH XUIKUHN CIUIAB MIPO3PAUYCH.

Tureas CO CITIAaBOM OXJIaXIal0T npuMepHO 10 100 °C, moMeIanT B cTakaH BMECTUMOCTBIO 400 cM?,
HAKPBIBAIOT YAaCOBBIM CTEKJIOM M oOpabaremBaior 100 cM? pactBopa constHOMt kucaorel (1:1). Tlocne
PACTBOPEHHUS CIUIABA TUIEJb M YACOBOE CTEKJIO OMOJACKHMBAIOT HAI CTAKAHOM ropsguyeu BOAon. K mojyyeH-
HOMY PacTBOPY H00aBASIOT 20 CM> STUJIOBOTO CIMPTA M BLIMAPUBAIOT HA BOASHON OaHE J0OCyXa.

BBICYILIEHHBIN OCTATOK YBJAAXKHSAIOT COMIHOM KHUCIOTOM M BBICYIIMBAKOT B TeueHUE 2 U or 110 mo
120 °C. Tlocne oxiaXAaeHUS K OCTATKy mpuOaBagiorT 20 CMS COMAHON KUCIOTBI M CIOyCTd 5—7 MUH
nodasmsaor 100 cM3 ropsaueii Boasl. TToaydeHHBII pacTBOP MOAOTPEBAIOT A0 MOJHOTO PACTBOPEHUS COJMEH
1 OT(UIBTPOBBIBAIOT Yyepe3 MWILTP «CUHSS JICHTa» B MEPHYIO KOOy BMecTUMOCThIO 500 cm>. Ocanok Ha
(bUNBTPE MPOMBIBAIOT HECKOJBKO Pa3 TOPAYHUM PACTBOPOM COMSHOM KHUCIOTHL (1:5). JareM puabrp ¢
OCAAKOM TIIOMEIAIT B IUIATUHOBBLIM THIECAb, OCTOPOXKHO BBICYIIMBAIOT, O30J4I0T W TMPOKAJUBAIOT B
NIEKTPHUIECCKOM My(PeabHOM neur B TeueHue 30—40 muu npu (1100 = 20) °C. Tlocne oxnmaxaeHusa nmpoKa-

JACHHBIA 0CAIOK YBIAXHSIIOT HECKOABKUMHU KAIISIMU BOObI, MpuanBaioT 8—10 cM’ GhTOPpUCTOBOIOPOTHOM
KHCJIOTHI U J KAMejab pacTBopa CepHOM KUCAOTHI (1:1). ComepXuMoe THIISA OCTOPOKHO BBITIAPHUBAIOT 1OCYXA
Ha 3aKPBITOM SACKTPOIUIUTKE, HE TOBOIA 1O KUIICHUA.

OCTAaTOK B TUIJIE CIUVIABISIOT CO CMECHIO IS CIUIaBacHUs. [10yYeHHBI CrIaB pacTBOPSIOT B 25 ¢M>
pacTBOpPA COJMAHOM KMCAOTHI (1:1) M mMPHCOECAMHSIIOT €ro K pacTBOpy B MEPHOH KOJ0€ BMECTHMOCTBIO
500 cM>, JOBOIAT NO METKMU BOIOM, MEPEMEIIUBAIOT (pacTBOp 2).

100 cMm> pacTBOpa 2 MepeBOAIT MUMETKON B CTAKAH BMECTMMOCTBHIO 250 cM> (MpW MaccoBOil A0je
NBYOKMCH LIMPKOHUSA MeHee 5 % ucnonb3yioT oT 150 no 200 cM>, koTopble MOMEAIOT B CTAKAH BMECTH-
mMocTbiO 400 ¢M3), NMpUOABALIOT PACTBOP AMMHUAKA IO JIETKOTO MOMYTHEHMS, 3aTeM OBICTPO MPHUOABILIOT
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12 cM> cepHOIl KHMCHIOTBL. 3aTeM HOO0ABASIOT 5 CMS pacTBOpa MEpeKucu Bomopona. Ilocie nmpuoaBisSIOT
50 cm? pactBopa (POCHOPHOKUCIOrO aMMOHMS M OCaXaalT docdhaT UMPKOHUS MPHU C1abOM KUMEHUU B
TECUCHUE 25 MUH, ITOCJE YEro pacTBOP OCTOPOXKHO (PUABTPYIOT 4epe3 (PWIBTP «CHHSIA JECHTA» U COOUPAIOT
OCaJIOK.

Ocanok Ha GWIbTpe NPOMBIBAIOT 3—4 pa3a pacTBOPOM CEpPHOM KMCJIOTBI ¢ MaccoBou noneil 2 % ¢
no6askoil 1 r ¢pochopHOKHCcHOro aMmmonusa Ha 1000 cm3 pacTBopa. 3areM CMBIBAIOT OCANOK ¢ (PUABLTPA B
CTaKaH, B KOTOPOM HNPOBOAWIOCH OCAXICHHUE, TOPSIUMM PACTBOPOM CEPHOH KHUCAOTHI, MPHMEHSIECMOU B
KA4eCTBE MPOMBIBHOM XUAKOCTH, pubasmsnior 100 cM> pacTBOpa CepHON KMCIOTHI C MACCOBOI goneit 2 %,
HECKOJIBKO Kameab pacTBOpa MEPEKUCH BOIOPOIA M 5 ¢cM> pacTBopa (hochOpHOKHUCIOro aMMOHUsA. PacTBop
C OCAJIKOM HArpeBalrT, B TCUCHUE 3 MUH KUIMIATAT U PWIBTPYIOT Yepe3 TOT Ke (PWIBTP.

Ocagok Ha (pUabTpe MPOMBIBAIOT PACTBOPOM a30THOKHMCIOTO AMMOHHMA IO OTCYICTBHSA CYIb()ATOB,
KOTOPOE KOHTPOJIMPYETCA PACTBOPOM XJIOPUCTOrO Oapusl.

OuabTp NMEPEHOCIT BO B3BCUICHHBIM KOPYHOOBBIM THUIEJb, BBICYIIMBAKOT, OCTOPOXHO O30JMI0T U
MPOKAJINBAIOT B 3IeKTpuuecKOon MydenabHOM mneuur npu 1150 °C 1o moCTOTHHOM MAacChl, OXJIAXKIAKOT B
3KCUKATOpEe U B3BCLIUBAIOT.

JlonmyckaeTcs onpeaciacHUue IBYOKUCH LIUPKOHUS U3 anUKBOTHOM vacTu pactBopa 1 T'OCT 13997.3.

5.4. O0pa0doTKa pe3yabTaTOB

>.4.1. MaccoByio DOm0 IByOKMCH LIMPKOHHA (X3) B MPOLIEHTAX BBIYMCIAIOT 1O (HOpMyJie

m - V-0,4647 - 100
m- ¥V

X3_

b

rae m; — Macca MPOKaJICHHOTO OCaakKa, T;

V — 06beM MCXOAHOTO PacTBOpa, CM>;
0,4647 — xoadPpunmeHT nepecuera nmupodocdara HUPKOHUA HA IBYOKUCH LIUPKOHUS;
m — Macca HAaBECKH, T;
V) — 06beM aTMKBOTHOM YaCTH MCXONHOIO PacTBOpa, CM-,
5.4.2. AOCOMITHBIC JOIMYCKAECMBIC PACXOXKICHUSA PE3YILTATOB NMAPANICABHBIX OIMPECIACACHUN HE TOIK-
HbI IPEBBIIATH 3HAUSHUMN, MMPUBCACHHBIX B Ta0J. 3.

TaoOnuuma 3

MaccoBad [10Ja4 ABYOKUCH LUPKOHUA, % ABGCOJIIOTHOE JOIYCKAEMOE PACXOXAEHUE, %
o 5 BKIIIOU. 0,1
CB.5» 15 » (J,2
» 15» 40 » (J,3
> 40 » 65 » 0,3
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1. PASBPABOTAH U BHECEH Munucrepcrsom yepHoi metaatyprun CCCP

PASPABOTYUKH

JI.LA. KopoOka, I''IA. /ImuTpuenxko, JI.A. I1aBnaoBa

NHOOPMAIIMOHHBLIE TAHHDIE

crangaptam ot 18.09.84 Ne 3242

. BBAMEH TI'OCT 13997.2—78

. Crangapr coorBercTtByer CT CHB 4426—83, CT CHOB 4427—83

5. CCbUIOYHBIE HOPMATUBHO-TEXHUYECKHUE TJOKYMEHTDI

I'OCT 13997.4—84 C. 11

YTBEPXKJIEH U BBEJIEH B JTEVMCTBHUE Mocranosaennem Tocynapctsennoro komurera CCCP mno

OoozHauenue HT/I, Ha
KOTOPBIM JaHa CChLJIKA

[OCT 61—75

1OCT 83—79

[OCT 199—-73
[OCT 127775
1OCT 3118—77
[OCT 3760—79
['OCT 3769—78
1OCT 3772—74
1OCT 3773—72
[OCT 4108—72
[OCT 4165—78
[OCT 4166—76
[OCT 4199—76
[OCT 4204—77
[OCT 4221—-76

Homep nyHkTa

3.2,4.2
2.2,4.2,5.2
3.2,4.2

2.2
2.2,3.2,4.2,5.2
2.2, 5.2

4a.2

5.2

2.2

5.2

3.2

4a.2
2.2,4.2,5.2
2.2,3.2,4a.2, 5.2
2.2. 4.2

R

OooszHauenre HT/, Ha
KOTOPBIM JaHa CCBLJIKA

[OCT 4234—77
[OCT 4236—77
[OCT 5456—79
[OCT 6563—75
['OCT 7172—76
[OCT 10434—73
['OCT 10652—73
['OCT 10929—76
['OCT 13997.0—84
[OCT 13997.3—34
[OCT 13997.5-84 —
[OCT 13997.7-84
['OCT 13997.10—384
[OCT 18300—387
[OCT 22867—77
TY 6—09—5346—87

Homep nyHkTa
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6. Orpanmyenne CpoKa JEHCTBHA CHATO MO NPOTOKOaY Ne 7—95 MexXrocyaapCTBeHHOr0 COBETA MO CTaHAAP-
TM3auy|, MeTpoaorum U ceprupukammm (MYC 11-95)

7. N3JAHUE c¢ NU3menennem Ne 1, yreepxaeHHbiM B HOs0pe 1989 r. (MYC 2—90)
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