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YAK 662.6:543.847:006.354 I'pymma A19

M EXTOCVYIAPCTBEHUHUBGB H CTAHIAPT

TOILNINBO TBEPAOE
Meroant onpeaenenns ¢ocdopa

Solid fuel.
Methods for determinations of phosphorus

OKCTY 0309, 0709; OKC 73.040

Jlara seenenns 2001—01—01

Hacrosiimii craHgapT paclipocTpaHsieTcs HA KAMEHHBIE YIVIM, KOKC U ITOJIYKOKC ¥ YCTAHABIMBAET
OoOBEMHBIM, TpaBUMeTpUYECKUl M (POTOKONIOpHUMETpHYECKMIt MeTonbl onpeaenenust docdopa B 301e,
MOJIYYEHHOM ITOC/Ie MX CXUraHusl B quanasoHe MaccoBoit nosmu ¢ocdopa 0,01 — 0,10 %, a takxke doto-
METPHYECKHI METOM, OCHOBAHHBIN Ha BOCCTaHOBIEHUN MoaubrodocdaTa 1o MeXyHapoaHOMY CTaHIapTy
HNCO 622—81 (nipwrioxeHne A).

TpeGoBaHust JAHHOTO CTAHAAPTA SBJSIOTCS 00A3aTEIbHBIMU.

[Tpy BO3HUKHOBEHMM pa3HOIIACHU onpeneneHue ¢ocdopa MPOBOIST HOTOKOIOPUMETPUUECKUM
MetonoM b.

1 Meron otéopa npob

1.1 Ot60p M NOAroTOBKY 11pob [Isi 1abopaTopHbIX UcnbiTaHui yrist ipoBoast 1o 'OCT 10742, kokca
— o TOCT 23083.

1.2 Tpoby ymia n kokca ozostioT o TOCT 11022, INonyyeHHy0 304y U3MENBYAIOT B araToBoi
CTYIIKE JI0 KpymnHocTH He Gonee 0,06 MMm.

2 O0beMHDBIH W TPaBAMETPAYCCKHANA METOIbI

2.1 CymmnocrTb MeTOACB

MeTons!l OCHOBaHBI Ha yHAJEHHH KpeMHE3eMa M3 30JIBl YIVIS WJIM KOKCa BBIITADUBAHMEM WIH OCAX-
JEHHMEM U IToC/IeqyIoleM ocaxaeHnu ¢ocdopa npy noMoly MoJMGIeHOBOrO peakTusa B Bue docdopo-
MOJIUOIEHOBOKHCIOTO AMMOHHSI.

2.2 Ammapatypa, peaKkTHBbI M PACTBOPBI

BnexTpolikad CYUIUTBHBIN 1a00paTOPHBIH, 00ecIeuuBaONMii YCTONYMBYIO PABHOMEPHYIO TEMIIE-
paTypy Harpesa 200 °C.

Becsl ¢ TOrpeiiHocTso B3BelunBaHusa He Goxee 0,0002 r.

bans mecuaHast 1 BOAsSIHas.

Twrenb IUIATHHOBBIN € KPBIILIKOH BMecTUMOCTHIO 30—50 cm>.

Boponka B®-1—32(40)-ITOP 40 TXC no F'OCT 25336.

Crynka araToBast Wiv M3 YIJIEPOIMCTOro BOJbdpaMa.

Yamka seimaputensHast 4 mo TOCT 9147.

OuibTphbl CpeoHeER TUIOTHOCTU U IUIOTHBIE.

Koaber Ku-2—250-TXC, Ku-2—500-TXC o TOCT 25336.

Crakan H-1—400TC no TOCT 25336.

AMMHaK, pacTBop MaccoBoit KoHueHTpauuu 0,1 r/cm3, rotosst o FOCT 25794.1.

Kanuit a30THOKHCIIBI, pacTBop MaccoBoii KoHneHTpauun 0,01 /cm’.

Kuciora droposogoponHast mo F'OCT 10484, pactsop Maccosoit konuenTpauuu 0,4 r/cM?, TOTOBAT
no TOCT 25794.1.

Kucnora asorHasi mo I'OCT 4461, pactsop MosipHoi KoHueHTpamuu ¢ (HNO;) = 0,1 monb/mM?,
rotoBat 1mo I'OCT 25794.1.

H3ananue opmmaibaoe
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Kucnora xnoposonoponHas mo I'OCT 3118.

AMMOHMH asoTHokMcbA o TOCT 22867, pactsop mMaccoBoit KoHueHTpauuu 0,03 r/cum’.

Kucnora mumonHnas o FOCT 3652.

MonuGaeHoBBIi peakTHB, FOTOBAT CleAyIoLIMM o6pasoM: B 1360 ¢cM? Bomsl KOMHATHOM TeMIlepaTyphl
pactBopsitoT 54,0 r a30THOKMCJIOro aMMOHMSI, 52,6 r 1MMOHHOM KuciaoThl, 68,0 r MonuGIEeHOBOKKUCIIOrO
aMMOHUSI ¥ J0GABIAIOT PACTBOP A30THOM KHCIOTH (253 cM? a30THOM KMcHOTBI pacTBopsitoT B 310 cm3
Bonbr). JJist To/lyyeHus Ipo3padyHOro pacTBopa MpUGABASIOT HECKONBKO Kalleb HACBILEHHOI'O pacTBopa
ruapodocdata aMMOHUS, 3aTEM PACTBOP MOJOTPEBAIOT U MOMIEPXKUBAIOT B KMIISIIEM COCTOSIHMH B TeueHHe
10 MuH.

[To ucTeueHUH 3TOro BpEMEHM PACTBOP OCTABJAIOT HA 12 ¥ MO MOJYYEHUs IIPO3PAYHOIO PACTBOPA.
[Tpo3pa4HbIit PacTBOP XpaHST B OYTHUIM K3 TEMHOI'O CTeKJIa.

IoryueHHbIN peakTUB CTAOWIBHBIA H MOXET XPaHHUTHCA OKOJIO 5 Mec.

AMMoHMi MosbGaeHoBokuCabi mo TOCT 3765.

AMMoHus runpodocdar rro F'OCT 3772.

DeHOJIOBbIM KPaCHBIA.

BpoMTHMONOBEIN CUHMA.

WsBecTh HATpOHHAS.

Harpust runpokcun mo FOCT 4328, pactsop MossspHoi KoHuenTpauuu ¢ (NaOH) = 0,1 mons/om3,
rotoBsiT 1o ['OCT 25794.1.

KoMOUHMPOBaHHBIM HHIUKATOP, PaCTBOPBIL

pacTBop A: HasecKy 0,1 r deHoMOBOro KpacHoro pacTupaioT B cTynke ¢ 10 cM? pacTsopa rufpokcuia
"arpus ¢ (NaOH) = 0,1 Monb/IM3, NepeHOCAT, cMbIBast BOLOI, B MEPHYIO KOJIOY BMECTUMOCTBIO 250 cM>,
pasbaBJIsTioT BoKoM 10 o6beMa rpuMepHo 240 cM> 1 106aBIAIOT pacTBOp ruapokcuia Hatpud ¢ (NaOH) =
= 0,1 Monb/aM> B TAKOM KOJIMYECTBE, YTOGHI NOJTYYUTh M3MEHEHHE OKPACKM PACTBOpA. YCTAHABIMBAIOT
pH pactBopa 10 7,5 pactopoM asotHoit kucitotst ¢ (HNO;) = 0,1 Moab/aM> M 1ONMBAIOT BOAOH 10 METKH;

pactsop B: 0,1 r 6GpOMTHMOIOBOrO CHHETO PACTUPAIOT B cTyIKe ¢ 10 cM> pacTBOpa ruApoKCcUIa HATPUS
¢ (NaOH) = 0,1 monn/aM> n majee MoCTYNAIOT TAK Xe, KaK [PH MOJATrOTOBKE pacTBopa A.

KOoMOMHUPOBaHHBIA MHAMKATODP TOTOBAT cMelmBanueM 40 cm® pactBopa A u 25 cm® pactsopa b.
Unnukatop ynorpebisior B konuyectse 0,5 cm3 Ha 100 cm? TuTpyeMoro pacteopa.

QerondrarenH (MHAMKATOP), CIIMPTOBOM pacTBop Maccoboii goan 0,2 % B pacTBOpe 3TWIOBOIO
cniupra Maccosoit noan 70 %, npurorosiaedusiit mo FOCT 4919.1.

Crupt s1wiosslit mo F'OCT 18300, pacteopbl MaccoBoit goan 70 % u 95 %.

Kanuit puruapodocdar o 'OCT 4198, ocHOBHO#M pacTBOp, TOTOBAT CIEHYIOIUM oGpasoM: 4,396 r
nurunpodocdara xanus, NPEIBAPUTENHHO BBICYIIEHHOIO IO MOCTOAHHON Macchl B TedeHue 1 4 Ipu
temitepatype 110 °C, moMewamor B MepHyIo Konby Bmectumoctbio 1000 cM3, pacTBOpSIOT B BOJE, JOBOAAT
10 METKH BOJIOH M MEPEMEITUBAIOT. -

1 cm? aToro pactsopa comepxur 0,001 r docdopa.

Bce mpuMeHsieMble peakTUBBI JOJUKHBI UMETh CTeIleHb YHCTOTE He HIDKe 4.1.4. JJIA IIPUTOTOBIEHUS
PacTBOPOB Y IIPOBENCHMSA OIpelesieHUs] MCIIONB3YIOT TUCTHIUIHPOoBaHHYIo Bony o I'OCT 6709.

2.3 Ilposerenme HCUBITAHKA

2.3.1 B 3aBUCMMOCTH OT IpeAnoaaraeMoit MaccoBoit onu docdopa oTéUpaloT IBE HABECKH MACCOI
0,5 r xaxnast npu MaccoBoii noxe docdopa B 3one ceoitine 0,5 % u 1 r — npu Mmaccosoii gone docdopa 10
0,5 %.

B3BemBaHue HPOBOISAT C MOTPEIIHOCTRIO He Gojee 0,0002 .
2.3.2 W3 napecku 3071b1 YITISE WIM KOKCA YHAISIOT KPEMHE3eM METONIOM BBIITADMBAHUSA WIH OCAXIE-
HUS.

Ilpu ynanenuu kpeMHe3eMa METOIOM BBIIAPUBAHUS HABECKY 3016l [IOMEIAIOT B ILIATUHOBBIN THUTEIIb,
mobasistiorT 10 cM? a30THO# KUCIOTH 1 5 cM> pacTBopa (HhTOPOBONOPONHON KHMCIOTH. COMepKHUMOe TN
BBINIAPMBAIOT JIO MOJIYYEHUS CYXOro ocTaTKa, [IOLOrpeBast ero Ha recyaHoi 6ane ripu remnepatype 100 °C,
usberast KUMeHus. 3aTeM cHoBa 10GasnsioT 10 cM? a3oTHOM KMCIOTHL M S cM3 pacTBopa GTOPOBOIOPOLHOIM
KHCJIOTh! ¥ BbITApUBAHUE TIOBTOPSIIOT. Bo BpeMsi BBIMApUBaHUS TUTENb JOJDKEH GbITh IIPUKPHIT KPhILKOM
BO u3bexaHue pa3OpbI3rHBaHMS H [TEPECYIIHBAHUS 0CaIKa.

K cyxomy ocratky no6asisior 15 cM® a30THOM KUCIOTHI U BBITIAPUBAIOT COAEPKUMOE TUIIIA 10 0GbeMa
7 cv. Tlpu HEMOJHOM PACTBOPEHHMH CYXOTO OCTATKA BHIMTAPUBAHUE MOBTOPSIOT ABAXIIbL.

CozepxyMoe TUIJISI TEPEHOCAT B KOHMYECKYIO KONGy BMECTUMOCTBIO 250 cM?, cMBIBas AMCTILIHpPO-
BaHHOIt BOIOU TaKiMM 00pa3oM, YTOObI KOJIMYECTBO pacTBopa He rpesbimano 80 cm?. Konby npukpbiBaoT
YACCBBIM CTEKJIOM M KHUIITAT B TeUeHHe 15 MUH.
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ConepxuMoe Koa0bl QUIBTPYIOT 4epe3 IUIOTHBIM (UIIBTD B XMMMWYECKHI CTaKAH BMECTHMOCTHIO
400 cM?. QuIbTp MPOMBIBAIOT JUCTU/UIMPOBAHHON BOJIOH 0 TeX MOP, [10KA NpU 100aBIEHUHU OIHOM KarLy
pacTBopa IMIPOKCHMIA HaTpUs M ABYX Karelb KOMOMHMpoBaHHoro usamkaropa k 10 cM® rocieanero
duibTpaTa He MOSBUTCS HeMcUe3alollasi JuIoBasi okpacka. Konednblil oO6beM uibTpata He JOJLKEH
npesbiaTh 250 cM>. TToydeH Bt PaCTBOp BHITAPUBAIOT 10 06bema oKoio 50 3.

Ipy ynaneHUW KpeMHe3eMa METOIOM OCAXIEHUS HaBEeCKy 30Jbl MOMEILAIOT B $apdopoBylo YallKy
BMeCTUMOCTBIO 150 cm3, mobGasistior 40 cm? xnoposogoponHoit kucmoTsl u 20 cM® a30THOM KUCITOTHI.
ComepXHMOe YalllKM OCTOPOXHO BHIIAPUBAIOT /0 MOJYYEHUsI CYXOro OCTATKA, HArpeBast Ha BOISIHON GaHe
B TeyeHue 12 4 mpu Temmeparype okono 80 °C. K cyxoMy ocTatky BHOBb moGaBisiiotT 20 cm® asorHoi
KHCJIOTHL U BTOPUYHO BbIMapMBaloT mocyxa. K ocratky no6asisior 10 cM? asoTHoi Kucnotsl u 50 cm?
JUCTU/UTKPOBAHHOM BoJbl. OT¢WILTPOBBIBAIOT OT BHIAEIMBILENOCS KpeMHe3ema uepe3 PuiIbTp cperHeid
IUIOTHOCTH B XMMMYECKHIl cTakaH BMecTUMocThio 400 cM>.

OcTaToK HECKOJBKO pa3 [POMBIBAIOT Topsiyeil BOfOH, a GUAbTPaT BBIIIAPUBAIOT 10 00beMa OKONO
50 eM.

2.3.3 K ¢umibrpaty, HOJyYeHHOMY MOCIE YHANEHWS KpeMHe3eMa, N00aBJIAI0T 110 KalUIAM pacTBOp
aMMMaKa [0 Ha4yajla OCaXIEHUs MMIPOKCHUIOB Xeje3a ¥ amoMuHus. IlonydeHHBIH ocanoK pacTBOpSIOT
HECKONBKMMH KaIUIAMH a30THON KHUCIOTHI U HoGaBstioT elie 4 cM® 3Toii KMcnoThl. PacTBop Harpesaor,
He IOBOIS A0 KMIMeHUs:, 106aBmsiioT 80 cM® MOIMOIEHOBOTO PeakTHBA M BBIIEPXMBAIOT [IPU ITON TeMIIe-
parype oT 3 mo 5 mMuH. ITocie oOpa3soBaHUsI OCAlKa COLEPXKMMOE CTAKAHA BBLAECPXKMBAIOT IPUMEPHO B
TeyeHHe 2 4 MpU KOMHATHOM TeMIepaType.

2.3.4 Tlpu onpenenenuu gocdopa 06beMHEIM METOAOM OCAIOK (PUIBTPYIOT Yepe3 IIOTHLIH QUIBTP
¥ MPOMBIBAIOT PACTBOPOM 230THOKHMCIOrO Kaaus MaccoBoit koHueHtpauuu 0,01 r/cm® no HeiftpanbHoi
peaKLun: IO JIONydeHH HeMcUe3aoiiei TUIoBoi okpacku B nocnexHux 10 cm® ¢punsrpara npu gobasie-
HMM K HEMY OJHOM KAILIH pacTBOpa I'MIPOKCHIA HaTpUs U ABYX Kalejab KOMOMHHAPOBAHHOIO MHAMKATOPA
WY po30BOi 0OKpacky npu xobaBieHHH pacTBopa deHoabTAICHHA.

YYUTHIBAsST paCTBOPUMOCTD ITPOMBIBAEMOTO OCafKa, HEOOXOAMMO UCHOJIb30BAaTh MUHUMAIBHOE KOJHU-
YeCTBO PAacTBOpPA U CJIEIUTh, YTOOBI OCAHOK Ha QMILTPE ObUI MOCTOSIHHO BIIAXHBIM.

@uIbTp C OCATKOM IEPEHOCAT B KOHMYECKYIO KOnby BMecTUMOCTbIO 500 cM® M pacTBOpSIOT 0CamoK
B PAacTBOpE MAPOKCHIA HATpHs, ROOABJIAS pacTBOp O Tpedyemoro, a 3arteM ¢ u3bbitkoM. Coaepxumoe
Kon6bl pas6asisiior 100 cM® CBEXENPOKMIISTYEHHOM OXJIAXIEHHOM BOJbI, KOJNOY 3aKpbIBAIOT MPOOKOI,
CHaOXeHHOH TEPMOMETPOM M TpYOKOH, HAalIOJTHEHHOM CBEXEH HATPOHHO U3BECTBIO, M ITOXOTPEBAIOT 10
temnepatyphl 40 °C, MocTosTHHO mepeMelurBasi. 3aTeM PAacTBOP OXJIAXKIAIOT 10 KOMHATHOM TEMIIEpaTypPbl
¥ TUTPYIOT M3GHITOK pacTBopa TMAPOKCHAA HATPHS PACTBOPOM a30THOI KMCIOTHI B IIPUCYTCTBMM KOMOHU-
HUPOBAHHOTO MHAMKATOpa N0 IEpeXoia JIWIOBOM OKPacKd B XENTYI0 WIM B IPUCYTCTBMM pPacTBOpa
denondranerHa 10 HCYE3HOBEHUS PO30BOIl OKPACKH.

OnHoOBpeMEHHO TaKHM Xe CITocoG0M MPOBOISIT KOHTPOIBHBIM OMNBIT, HCIIOIb3Ysl IIPUMEHIEMBIE TS
OTpe/ieeHHs peaKTHBEI Ge3 HaBeckH TorutuBa. KonnyecTBo pacTBOpa r'MIPOKCHIA HATPHUS, U3PACXOOBaH -
HOE IIPH IIPOBEACHMH ONpEIeIeHUS, TPUHUMAIOT 32 IOMPABKY.

2.3.5 Tlpu onpenenernn ¢pocdopa rpaBUMETPHYECKUM METOIOM COIEPXKMMOE CTaKaHa ITOCIIE OCaX-
IeHust o 2.3.3 ocTaB/LIIoT Ha BpeMst He MeHee 2,5 4, neprMoJnyeckKy NoMeLUnBast U YKPYITHEeHH ocalKa.

Ocaiok OTGMIBTPOBLIBAIOT Yepe3 IpeaBAPUTENLHO BBICYLIEHHYIO Npu Temrepatype 180—200 °C u
B3BELUICHHYIO (PIIIBTPYIOILYIO BOPOHKY, NPOMBIBAIOT YEThbIPE pa3a 15 cM> a30THOM KUCIOTHI ILIOTHOCTHIO,
onpeeieHHOI apeoMeTpoM, 1,2 r/cM3, nBa pasa 15 cm? pacTBOpa a30THOKMCJIONO aMMOHMS, (BA pasa 5 cM3
BOJBL, [Ba pa3a 3 cM> pacTBOpa 3THJIOBOTO CIMpPTa MaccoBoit o 95 %. BopoHKy ¢ ocaikoM cyluar He
MeHee 30 muH npu temmepartype 180—200 °C 1o 1ocTossHHO#N Macchl, OXTAXAAIOT B 3KCUKATOPE, 3aIoJ-
HEHHOM CBEXMM CWIMKATeJeM WM KOHIEHTPMPOBAHHON CEpHOW KWCIOTOI, ¥ B3BeluMBawT. [Iposonsr
KOHTpOJBHBI OIBIT, KaK YKa3aHO BbILIE, TONHKO BMECTO HABECKH 30JIbI MPUMEHSIIOT 2 CM> OCHOBHOTO
pacrsopa auruapodocdara Katus.

2.4 OO0paboTKka pe3yJILTATOB

2.4.1 Maccosyio moaio dpocdopa B 3oi1e P?, %, onpeaeneHHYI0 00beMHBIM METO/IOM, BBIYHCIISIIOT 11O

dopmyie

pa = (4= Yam V) 0000135 100 M
m
rie ¥, — obweM pacTBopa ruapokcuaa Hatpus ¢ (NaOH) = 0,1 Mojib/IM*, H3DACXOMOBAHHOTO IS Ofl-

3.
peneneHusI, cM”;
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V, — oGbeM pacTBOpa a30THOM KUCIOTHI ¢ (HNO;) = 0,1 Monn/nM3, M3pacXoq0BaHHOTO JUISt THT-
poBaHMs U36BITKA IMIPOKCHIA HATPUS, CM>;
V3 — obpem pactsopa ruapokcuga Harpus ¢ (NaOH) = 0,1 mons/aM?, M3pacxonoBaHHOro wist
TNPOBEIEHUsI KOHTPOJIBLHOIO OIBITA, CM°;
0,000135 — macca docdopa, coorBercTByIoiiass 1 cm® pactBopa runpokcuna Hatpus ¢ (NaOH) =
= 0,1 mMonp/oM>, T;
m — Macca HaBeCKH 30bl, T.
2.4.2 Maccosyio nomo docdopa B 3one P2, %, onpeneieHHYI0 rpaBUMETPMYECKUM METONOM, Bbi-
qUCIISIIOT TT0 popMysie

pi= 0,0165 - (m, — m, + 60,6 - m;) - 100 )
m *

TAe m — Macca HaBeCKH 301bl, T;
m; — Macca pochoMonudbaaTa aMMOHMUS, T
m, — Macca ¢ocdomonudbaara aMMOHMsI, ONPEIENeHHAs P KOHTPOJLHOM OIBITE, T
m3 — BBIMHUC/IEHHAs Macca ¢ocdopa, cogepxallerocsi B 06beMe HCITONB30BAHHOIO OCHOBHOTO PAacTBOpA
docdara kanus, r;
0,0165 — xoadpuument nepecuera macesl pocomonubaata aMmonus Ha docdop (K)

=1
60,6——K.

2.4.3 Maccosyio nomo docdopa B cyxoM yrire win Kokce P? %, BEIMUCISIOT 1o dopMylie

a_ P*-A4° (3)
pi= 100

rae P* — maccoBas o docdopa B 30i1e, MOMYyIeHHOI U3 MpoBEpsieMoil TPoGhl, %
A% — MaccoBast fons 3061 B CyXOH IpoBepsieMoif rpobe, %.

IMonyuenHslit pesynstat okpyrsior no 0,001 %.

2.4.4 Maccosyio gomo docdopa onperensior napajuiejbHO B JBYX HABeckKaX. 3a OKOHYATEJbHBIN
pe3ynbTaT UCHbITAHUS TPUHUMAIOT CpenHee apudMETHIECKOE PE3YIBTATOB ABYX MAPALIENbHBIX ONpe/ee-
HUIA B mpenenax QOMyCcKaeMBIX pacXoXICHHMIA.

Pacxoxmenue Mexny pesyabTaTaMy ABYX NapajUlebHbIX ONpeeIeHuiA, IIPOBEICHHBIX B OTHOM J1a60-
paTopuy, Mpu JOBEpUTe)IbHOK BeposaTHocTH P = 0,95 He nommkxo npessiwiath 10 % cpenHero apudmeTn-
YECKOTO 3TUX pesyibTarToB. PacxoxkmeHue Mexmy pe3yibTaTaMy, MOJYYEHHBIMH B [ABYX pa3HBIX
Jiaboparopusix, MpU NOBEPUTENBHON BeposTHoctd P = 0,95 He HOMKHO npesbiwarh 15 % cpenHero
apudMETHYECKOrO 3THX PE3YILTATOB.

Ecin monydenHsle pesynbTathl GydyT MMeETh PACXOXIEHUS GoJiee TOIMYCKAEMbIX, MPOBOIST TPEThE
OIIPENEIEHNE 1 32 OKOHYATEJIBHBIA PE3y/IbTaT UCIIBITAHKSA IPUHUMAIOT CpefiHee apuOMETHIECKOE PE3yiib-
TATOB IBYX Haubosee OJIU3KMX OlpeNeeHNi.

Ecnu pesynbTar TpeThero orpenesieHHsi HaXOOUTCS B Mpejeax AOMYCKAeMBIX PACXOXIEHUH, TO 34
OKOHYATEJIbHBIA pe3y/IbTaT NPUHUMAIOT CpeflHee apHPMETHYECKOe PEe3yIbTaTOB TPEX ONpEAeIeHU.

3 DoToKoIOPpEMETPHYECKHIA MeTOod A

3.1 Cymuocts MeTOnA

Merton ocHOBaH Ha yNaleHMH KpeMHe3eMa U3 3071bl ¢ MOCAEAYIOIAM BOCCTAHOBIEHUEM 2~BOJHBIM
xjopunom onosa (II) XeaTodl KOMILIEKCHOM aMMOHKEBOW COMM MOIU6IeHOBOMOCHOPHOM KHCIOTH U
OMpEeNeIeHNH ONTHICCKON IUIOTHOCTH ITOJYYEHHOTO CHUHEro KOMILIEKCHOIO ($hochopHOMOIHGIEHOBOTO
pacTBopa.

3.2 AnnapaTypa, peakTuBbl H PACTBOPHI

DoTOKOIOPUMETD.

OnekTpolikad CYUIMIbHBIA T1abopaTOpHBIA, 06eCIIeYUBAIOILIAI YCTOMYYBYI0O PABHOMEPHYIO TEMIIE-
partypy Harpesa 200 °C.

Becnl naboparopHbie ¢ rorpeniHocTsio B3seluusanus 0,0002 r.

BaHs necyaHas.

Twiresb NIaTHHOBBIM ¢ KPHILIKOW BMECTUMOCTBIO 0K0J0 30 cM>.
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CryIKa aratoBast WM U3 BOJb(PaMOBOro CIUIaBa.

Koa6st 2—100—2, 2—1000—2 no TOCT 1770.

DwibTp TUIOTHBIA.

Kucnora azornas no FOCT 4461.

Kucnota droposogopoanasi no TOCT 10484, pactsop MaccoBoit koHueHtpauuu 0,4 r/cm?.

Kuciora cepas mo TOCT 4204, pactBopsl MaccoBoit Konuenrtpauuu 0,1 u 0,2 r/em’.

Kucnora xitopopogoponHast o TOCT 3118, pacTBop MaccoBod KoHueHTpauuu 0,2 r/em3.

AMMOHUI MonuGaeHoBoxucplit no TOCT 3765, pacrBop MaccoBoit KoHueHtpauuu 0,05 r/cM’ B
pacTBOpE CEPHOM KMCIOTHL ¢ MaccoBoit goneit 10 %.

Harpuit THpoCepHOKHUCIIBIN, pacTBOp MaccoBolt KonueHTpauuu 0,04 r/cM>.

Ososo (I1) xnopun 2-BogHoe, CTAHHAPTHBIN PACTBOP, FOTOBAT CJEAYIOIMM 00pa3’oM: pacTBOPSIOT
40 T 2-BonHoro xiuopuza ojopa (I11) B 20 cM? XJI0pOBONOPOOHOM KHUCJIOTHI, a 3ateM pasbasisior 100 oM
BoIpbl. PacTBOp ciiefyeT XpaHUTh B COCYAlE U3 TEMHOTO CTEKIA.

Onoso (II) xnopun, paboduii pacTBOp, TOTOBST CIEIYIOIMM 06pasom: 2,5 cM3 CTAaHHApTHOTO PacTBOpa
pacTBopsiioT B 100 cM® IMCTWLIMPOBAHHOMN BOMbI. PacTBOp rOTOBAT B I€Hb ONPEAENEHHUA.

Kausi nuruapodocdar mo TOCT 4198, 0CHOBHOI pacTBOp, FOTOBAT CEAYIOLINM 00pasoM: 4,3936 r
[peBAPUTEILHO BBICYIIEHHOTO B TeueHHe 1 4 npu Temmeparype 110 °C ¢ocdara xamusa pacTBOPAIOT B
BOZE B MEPHOI Konbe, BMecTMOcTbio 1000 cM?, I0BOLST BONOH 0 METKH M [EPEMEILMBAIOT.

1 cM? aToro pactsopa coorBerctyer 0,0001 r docdopa.

Kamust nuruapodocdar, cTaHaapTHbIA paGoyuit pacTBop, IOTOBSAT creiyrouum obpasom: 10 cm?
OCHOBHOTO pacTBopa auruapodocdara Kaius pa3oapisioT BOIOH B MEPHOI K0JIGe BMECTHMOCTbIO 100 cm?.
1 eM? sToro pactsopa cooretctByer 0,0001 r docdopa.

Bce npuMeHsieMble PeaKTUBBI AOJDKHBI UMETh CTeIEHb YHUCTOTHI Y.4.3.

JIJ1s1 TPUrOTOBIEHMS PACTBOPOB M IPOBENEHUS OIPe/Ie/ICHUSA CIIeAyeT IPUMEHSITh IUCTHLIMPOBAHHYIO
soxy o TOCT 6709.

3.3 IlpoBeneHne UCHLITAHUS

3.3.1 B 3aBMCHMOCTH OT IpefIonaraeMoi MaccoBoit 1o ¢ocdopa oTOMPAIOT [BE HABECKH MacCoM
0,05 r kaxgast npu Maccosoit gone docdopa B 3o1¢€ cabiue 0,5 % u 0,1 r — npu MaccoBoit Toje tdocdopa
o 0,5 %.

BaBewBaHue npoBoasaT ¢ morpelrHocthio He Gonee 0,0002 r.

3.3.2 JUist IpUrOTOBJIEHUS PAcTBOPA MPOGLI HABECKY 30/1bI IOMELIAIOT B IUIATUHOBbIA THIEb, 100aB-
JsHOT 2 cM3 a30THOM KMCIOTH M 1 cM? pacTBopa GTOPOBOLOPOIHON KUCIOTHL. THUIesb 3aKphIBAIOT KPBILI-
KOi, MOMELIAIOT Ha MecYaHylo GaHIO U BBUIAPMBAIOT €r0 COAEPXKMMOE IO MOJIYYCHMS CYXOTo OCTaTKa MpH
temrepatype okojio 100 °C, u3beras kuneHust. BHoBb 106apystioT 2 cM3 a30THOI KucaoThl u 1 cm? pacTBopa
¢bTOPOBONOPONHOM KUCIOTHl U MOBTOPSIIOT BhITapMBaHue. 3aTeM HOOABIAIOT 5 cM> a30THOM KHUCNOTBI U
BHOBb BBHIIAPMBAIOT. Bo BpeMsl BBINApUBAHUsS THreJb HOJDKEH ObITh 3aKPBIT KpPBILIKOW. BrlmapusaHue
TIPOBOIST A0 NMPEKpALEHHUs BblIeneHus napos. He cienyer nepecyuiBaTh COAEPXKUMOE.

K cyxoMy octaTKy BOOaBIAOT 5 cM® pacTBOpa CepHOM KMCIOThI MaccoBoi KoHUeHTpauuy 0,2 r/em?,
CMBIBast €10 CTEHKH THUIVISI, U OCTABJISAIOT 0 PACTBOPEHMS IPUMEPHO Ha 5 MUH. 3aTeM JOGaB/ISsIOT B TUTe/b
15 cM® Bombl ¥ IUIBTPYIOT €I0 CONEPXUMOE 9epe3 IUIOTHbI GuiIbTp B Konby BMectuMoctbio 100 cM?,
TIPOMBIBasi MAIBIMK TopuKsiMy Boxbl. K ¢uibTpaTy n06asasior 2 cM? pacTBOpa MMPOCEPHOKHUCIONO HATPHUA,
pacTBOp KUIATAT OO MCYE3HOBEHHMS 3allaxa JHOKCHMAA Cepbl. 3aTeM pacTBOP OXJIAXIAIOT, MEPEHOCAT B
MepHYIO KoJ16y BMecTMocThio 100 cM 1 JOBOIST BONOM N0 METKH.

3.3.3 Iocrtpoenue rpagyupoBoyHoro rpaduxa

JUst 3TorO B MepHBIE KoIObI, BMecTUMocThi0 100 cm® kaxnasi, rocaenoBarenbHo otbupaior 1,0; 2,0;
3,0; 4,0; 5,0; 6,0; 7,0; 8,0; 9,0; 10,0 cM? crangaprHoro paGoyero pactsopa auruapodocdara Kanusi, Y10
cootserctyer 0,0001; 0,0002; 0,0003; 0,0004; 0,0005; 0,0006; 0,0007; 0,0008; 0,0009; 0,001 r pocdopa,
pastaBsIIOT BOAOH 10 METKHM M IIEPEMELIHBAIOT.

B npyrue necath MeEpHBIX KOG BMecTUMOCTbI0 100 cM3 Kaxzast oToupalorT 1o 20 cM? TOArOTOBRIEHHBIX
CTAHZAPTHBIX PACTBOPOB, MPUAEPXUBAACH OYEPEIHOCTH W TILATENBHO NepeMelnBasi, 1obasisioT 10 oM’
pacTBOpa CepHOM KMCIIOTBI MaccoBoil KoHueHTpauuu 0,2 r/cM?, 35 e Bomsl, 10 cM® pacTBopa Mosmbe-
HOBOKMCJIOPO aMMOHHS U 2 cM> paGouero pactsopa 2-somHoro xnopuna onosa (II). Conepxumoe konb
JOBOMISIT BOMOM 0O METKH, TepeMelnnBaioT. MaMepeHue HeoGXoaumMo mpoBoIuTh yepes 15—20 MuH mocie
OKpALIMBAHUSA pacTBopa. ONHOBPEMEHHO TAKUM XE€ CII0COGOM TOTOBAT PACTBOP CpaBHEHUs (pacTBOp
KOHTPOJILHOTO OMBITa), COCTARIEHHBI U3 NMPUMEHEHHBIX LIS OfIpEieJIeHUs] PEaKTUBOB, HE COMEPXAIIMX
CTaHIAapTHOro pactBopa. OIpele/eHHe ONTUYECKON TUIOTHOCTH MPOBOIAT Ha HOTOKOJOPUMETpPE C Kpac-
HbIM cBeTodmasTpoM (A = 700 HM) B KIOBETaX C TOJILIHHON IOrJ0OWIAOLIETo c1ost 20 MM.
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B kauecTtBe poHa NPUMEHSIIOT pacTBOp CpaBHEHMUSI.

Ilo romyyeHHBIM HecsiTd pe3yJbTaTaM ONTHYECKON IUIGTHOCTU CTPOST TPagyUPOBOYHBIM TpadHk,
orMedas Ha ocH abecuuce ¢ neneHueM 0,0001 r maccopyio nono docdopa B rpaMMax, a Ha OCH OpIMHAT
— COOTBETCTBYIOIIME MM 3HAUEHMS ONTHYECKOM ILTOTHOCTH. JJIs oflpe/ieieHNs KaXION TOYKH Tpagyupo-
BOYHOTO rpadyka pacCYMTHIBAIOT CPENHIOW BEJUYMHY ONTHUECKOW IUIOTHOCTH M3 TpeX MapajiedbHbIX
onpeacaeHUMN.

I'panyupoBouHblil rpaduK clneayeT cOCTaBIATh ONUH pa3 B 5 Mec, a TaKKe IIpU U3MEHEHUH PeakTHBOB
WU TIpAOOPOB.

3.3.4 B MepHyio koiby BMectuMocThio 100 cm® BBomAT muieTkoi 20 cM® pacTBopa MCIBITYEMOM
npo6el. [Ipu ucnbITaHUM YIS WIM KOKCa ¢ OoJbLION MaccoBoii foseit docdopa 0TOMPAIOT TAKOE KOJH-
4eCTBO pacTBopa IMpoObl, 4ToOb! OH comepxan He Gonee uyeM 0,0002 r docdopa. 3arem ompexnenenue
[IPOBOMST, KaK yKa3aHo B 3.3.3.

OmnpeneneHue OINTUYECKON TUIOTHOCTM HCHOBITYEMONH NpPOOLI HPOBONAT AHAJIOTHYHO ITOCTPOSHUIO
rpamyupoBouyHoro rpaduka. Maccosyro nojo ¢ocdopa B rpoBepsieMoil ITpobe OTCYMTHIBAIOT 1O Ipamym-
pPOBOYHOMY TpacduKy.

3.4 O6paboTKa pe3yJbTaTOB

3.4.1 Maccosymo nonwo docdopa B 30i1e P?, %, BEIMHUCISIOT 110 (hopmyJie

po= ? = 100, )

rae 20 — KoJIMYecTBO CTAHIAPTHOIO pacTBopa docdara Kaiusi, CM>;
a— MaccoBast xois ¢ocdopa, OTCYUTAHHASL IO IPaIyHpOBOYHOMY IpaduKy, I;

B — ob6beM pactBopa IpoOBI, MCIIOJB30BAHHBIN IJISI KOMOPHUMETPHYECKOTO olpeneseHust (0OBYHO
B =20 cM?, 3a ucxmoueHueM 1pob ¢ Goblloil MaccoBoit moneit docdopa), cm;
m — Macca HaBeCKH 30Jibl, T.

3.4.2 Maccosyio 1010 ¢ocdopa B Cyxoif HCIBITYeMoit pobe P9, %, BbIMUCIAIOT Mo dhopMye

_Pa.4¢ )

==
P 100 °

rae P?— maccoBas gons docdopa B 30je, IOTyIeHHOH U3 TipoBepsaeMoii mpobrl, %;
A9— MaccoBast HOJIs1 30JTHI B CYXO#l UCTIBITYeMO#t TipoGe, %.

TTonyyeHHsIR pesyasraT oKpyrisioT xo 0,001 %.

3.4.3 Macconyio nomo docdopa onpenensiorT MapajUiebHO B ABYX HABECKAX. 3a OKOHYATENLHBIM
PE3YJIbTAT MCIIBITAHMS IPUHUMAIOT CpelHee apupMeTHIeCcKoe IBYX apajUieIbHbIX OlpeiesieHuit B npesie-
JIaX TOITyCKAEMBIX PacXOXIEHHUIA.

PacxoxaeHue MeXIy pe3yibTaTaMM IBYX [TApaJLICIBHBIX ONpeleaeHUit, MpoBeIeHHEIX B OqHO¥ 1abo-~
paTopu¥M, IIPH JOBepUTENbHOU BeposTHOcTH P = 0,95 He momxHo mpesbnnath 10 % cpennero apudmeru-
YECKOr0 BTHUX pe3yJbTaToB. PacxoXmeHue MexXJIy pe3ylbTataMH, MOJYyY4eHHBIMH B ABYX PAasHBIX
JaGoparopusix, IpH IOBepUTENBHON BepostHocTH P = 0,95 He moXHO mpesBwlath 15 % cpemHero
apupMETHIECKOrO STHX Pe3yJIbTaTOB.

Eciu monydeHHble pe3ysabrarhl OyIayT MMeTh pacxoxXNeHus1 0ojiee HOMYCKAeMbIX, IIPOBOAAT TPETHE
OIpeaeNeHHUE U 33 OKOHYATENbHBII pe3ynbTaT UCIILITAHMS TPUHUMAIOT cpeiHee apubMeTHIECKOe 3HAYEHHE
IByx Haubosee ONM3KMX OMpeAc/IeHMIA.

Ecau pe3ynbTaT ollpeie/ICHHS HAXOXUTCS B ITpeiesiaX JOIMyCKAeMbIX pACXOXIEHMIA, 32 OKOHYATEIbHBII
PE3YJIBTAT MIPUHUMAIOT cpefHee apudMeTHYECKOE pe3yIbTaTOB TPeX olipeNesIeHuii.

4 Doroxonopumerpuueckuii Mmerox b

4.1 CymmocTs MeTOIA

Meron oCHOBaH Ha 030JIEHUM HABECKHU YIJISI M KOKca, 00paboTKe 30111 CMECHIO CEPHOH U a30THOM
KUCJIOT, OTHEJeHUU KpeMHe3deMa (PuibTpoBAHUEM U ONpele/ieHMH B GIIbTpaTe MaccoBoit HoJu dochopa
[yTEM HU3MEPEHUS ONTHUYECKOMH [UIOTHOCTH IOJYYEHHOIO CHHero MonbaeHoBogocdopHOro pacTeopa.

4.2 Annaparypa, peakTHBbI H PaCTBOPbI

Ileyp MydesnsHas ¢ TepMOperysitopoM, obecnieurparoinas Harpes fo 1000 °C. Ileup nosxHa UMETh
OTBEPCTUSL B 3a[HEH cTeHKe i obecreueHUs! CBOOOAHON HUPKYISALNHK BO3AyXa M I YCTAHOBKH TEPMO-
NnapslL.

6
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Bech! ¢ norpelrHocThio B3BeiuuBanus He 6onee 0,0002 r.

HIkad cylIbHBIA ¢ 91EKTPHYECKUM OGOIPEBOM, C OTBEPCTHAMM IUISL €CTECTBEHHOM BEHTWISAUUMY,
¢ ycToluuBoOM Temmneparypoy Harpesa fo 110 °C.

Tepmorapa ¢ rabBAHOMETPOM UL M3MepeHUs1 TemmepaTypst no 1000 °C.

®oToKOTOPUMETP.

Tlnutka saeKTpuyecKas Wiy ropeska ra3obas.

bans BonstHas.

DunpTp IIOTHBIA.

Jonouku dapdopossie JI3 3 mo F'OCT 9147.

CrakaH B-1—100 TXC no I'OCT 25336.

Koa6st 1—50—2, 1—-100—2, 1—500—2, 1—1000—2 mo FOCT 1770.

Munerku 2—1—1, 2—1-2, 2—1-5, 2—1—10, 2—1-25 no F'OCT 29227.

Broperkn 1—2—10—0,05, 1—2—25—0,1 no FOCT 29251.

Humnapst 1—10, 1—100 mo TOCT 1770.

Kuciora cepras no [OCT 4204, x. 4., pacTBOp MOJSIPHOM KOHLEHTpAaLM¥ SKBUBANIEHTA
¢ (1/2H,804) =6 Mosbe/om>. KoHIIEHTpaluio pacTBopa IIPoBEPAIOT TUTPOBAHKWEM PAacTBOPOM THAPOKCHUIA
HATpHUs B MPUCYTCTBUM WHAMKATOPA METUIOBOTO OPAaHXEBOTroO.

MeTHinoBblii OpaHXEeBbIN.

Kucnota azorHasa no T'OCT 4461, x.u.

CMech a30THOR Y CEpHOM KMCIIOT B COOTHOLIEHUH 1:2.

AMMOHHUit MonbaenoBokucbiit o TOCT 3765, x.4., pacTBop MaccoBoil koHueHTpauuu 0,01 r/cm3,
TIPUTOTOBJICHHBI M3 MepPeKPUCTAUTM30BAHHOM coyi. [TepekpUCTALTU3aLMIO NPOBOAST CIENYIOUMM o6pa-
3oM: GepyT 200 r MOTUOIEHOBOKMCIOTO aMMOHMS M pacTsopsioT ero npu 70—80 °C B 300 cM? aucTrIUTH-
poBaHHO#M Bopl. HepacTBopuBLIHiics 0caNoK OTGHWIBTPOBBIBAIOT YePe3 IUIOTHBIM duneTp. K dunbstpary
nobapmsior 1/3 (110 06beMy) STHJIOBOTO CMHUPTA. BhIMABIIMA MEJKOKPUCTALTMICCKUM OCAZOK YHUCTOTO
MOJIMGIEHOBOKHCIOTO AMMOHHMS OT(WIETPOBLIBAIOT M MIPOMBIBAIOT Ha (PUILTPE CIIMPTOM, IOCHE YEro ero
BBICYIUIMBAIOT Ha Bo3nyxe. CpoK XpaHeHMUs! pacTBopa He Gonee 20 nHeii.

Tunpasus cepHokucibii mo TOCT 5841, y.ja.a. WIM 4., PacTBOp MAaccoBOM KOHLEHTpallUu
0,001 r/cm3.

Harpust runpoxcun no I'OCT 4328 wm kanusi rumpokcun mo F'OCT 24363, pactsBop MOJSIPHOM
KOHLIEHTPALMH 5 MOJb/IM>.

®eHondTAIENH, CIMPTOBOM pacTBop MaccoBoif KoHueHTpauuu 0,005 r/cm>.

Kanus guruapodocdar o TOCT 4198, crangapTHsiil paGoyuii pacTBOp, FOTOBAT CAEAYIOLMM 06-
pa3oM: B3BEILMBAIOT, C MOrPEIIHOCThIO He Oonee 0,0002 r 0,1756 r IepeXpUCTALUIM30BAHHOIO U BBICYIICH-
Horo ¢ocara Kanus, pacTBOPSIOT HAaBeCKy B MUCTWUIMPOBAHHOM Boje, 10BOAAT 0OkeM 1o 1 aM* u
nepememnBaioT. 1 cM? craHpapTHoro pactsopa cootserctsyeT 0,00004 r dpocdopa.

AmMonwmit cepaokucibii o TOCT 3769, pactsop MaccoBoit koHueHTpauuu 0,1 r/cM3.

Crupr stwiosslit no TOCT 18300.

Boaa auctwuimposanHas mo F'OCT 6709.

4.3 TloaroToBka K MCOBLITAHMIO

4.3.1 BepyT HaBecKy Maccoii okoJjio 1 r yris wiu oxojo 0,5 r Kokca, B3BEIIEHHYIO ¢ NIOrPEIIHOCThIO
ye 6onee 0,0002 r. HapecKy pa3paBHUBAIOT MO AHY JIOJOYKU PABHOMEPHBIM clioeM TojuuHoi 0,1—0,15 1
Ha 1 cM® rutolanmy 1pu Macce HaBecku 1 T.

ITpu MaccoBoii mone docdopa B Kokce MeHee 0,005 % GepyT HaBecKy Maccoit okoJo 1 T.

4.4 Ilposenense MCIHbITAHKA

4.4.1 Jlnst MOCTPOEHUS TPaLyMpoBOYHOro rpaduka B AEBSTh MEPHBIX KOO BMecTMMOCTb0 100 oM’
Kaxuas BBoasT cooTseTcrBenHo 1,0; 2,0; 3,0; 5,0; 7,0; 10,0; 12,0; 15,0 u 20,0 cm® crannapTHoro paGoyero
pactBopa auruapodocdara Kaus, 10BOIAT BOLON 10 METKM M IlepeMelunBatoT. MaccoBas 1o docdopa
B [IOJIY4EHHBIX PACTBOpAX cooTBeTCTBeHHO cocrasuT: 0,004; 0,008; 0,012; 0,020, 0,028; 0,040; 0,048; 0,060
1 0,080 %. Maccopas nons dochopa B CTAHIAPTHBIX PACTBOPAX YCJIOBHO OTHOCUTCS K 1 T YIJISL MJIM KOKCA.

W3 MepHBIX KOO oTOMpaloT mureTkoi mo 10 cM> cTaHAapTHOro pacTBOpAa M NMEPEHOCSAT B MEPHBIE
KONGBI BMECTUMOCTBIO 50 cM3. B Kaxkyto 13 KoJi6 106aBiIsioT 6 cM> pacTBopa cepHOM KUCIOThI MOJISIPHOM
KOHLIEHTPALMY SKBUBAIEHTA 6 MOJIb/AM> LISl CO3AAHMSI COOTBETCTBEHHOI KUCJIOTHOCTH. 3aTeM J00aBIAIOT
13 GlopeTKM 5 cM® pacTBopa MONMOAEHOBOKHCIONO aMMOHMSA 1 pa3baB/sioT COAEPKUMOe Kond Bo#o# o
35 cM3, TIATETHPHO MepeMeLIBaloT, T0GABISIOT 5 cM® pacTBOpa CEPHOKMCIIONO TMApa3sMHa U BHOBb Iepe-
MelnBaioT. Koabbl ¢ pacTBOpaMy ITOMEIIAIOT Ha GaHIo ¢ KUILILIEH BONOM, Cle/id 38 TEM, YTOOBI YPOBEHD

7
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Bonbl B 6aHe GbUT BBILLE YPOBHA pacTBopa B Koibax. [To uctedeHUU 6 MMH KOJIOb! BHIHUMAIOT, OXJIAXIAIOT
710 KOMHATHOM TeMIIEPATYphI, JOJUBAIOT BOLOH N0 METKH M TIUATEJbHO [ME€PEMELIHBAIOT.

ONTHYECKYIO TUIOTHOCTD Ha (DOTOKOJIOPUMETpPE C KPaCHBIM cBeTouabTpoM (o = 700 HM) B KioBeTax
¢ TOJILIMHOI roroamoliero cios 10—30 M. B kavectse ¢oHa IPUMEHSIOT PACTBOP CPaBHEHMS (PACTBOP
KOHTPOJILHOTO OIIbITA), IIPUTOTOBJIEHHBI U3 QUCTWLUIMPOBAHHOM BONbI ¢ 10GaBNeHMeM K Hell BCeX peak-
THUBOB, 34 UCKJIIOYeHHeM mTurnapodocdara Kamus.

ITo MOJYYeHHBIM HEBSTH PE3yJNLTAaTaM ONTHYECKOH IUIOTHOCTH CTPOST TPaNyMPOBOYHBLA IpaduK,
oTMeuas Ha ocH abcliycc MaccoBylo aomo ¢ocdopa B MPOLEHTAX, 4 HA OCH OPIMHAT — COOTBETCTBYIOLIHE
UM 3HA4YeHUsI ONTHYECKON [UIOTHOCTHU.

JInst ompenesieHUst Kax/Ioi TOYKM IPamyMpOBOYHOro rpaMka pacCYMTHIBAIOT CPEIHION BEIMYMHY
OTITHYECKOM TUIOTHOCTH U3 TpeX MapajuIeIbHBIX ONpPEAEICHUMA.

I'pagyupoBouHbIii rpaduK clegyeT COCTaBIsATH OAMH pa3 B 5 Mec, a Takke B Cly4ae U3MEHEHNA
pPeakTUBOB WIH NpHOOpPOB.

4,42 1 mpUroToBJeHUs! pacTBopa IpoObl JIONOUYKY ¢ O30JICHHBIM OCAAKOM YTJIS MIIM KOKCA OXJIaxX-
JIAIOT ¥ 30J1y IEPEHOCST B XMMUYECKUIt CTaKaH BMecTUMOCTHI0 100 cM?, TIATEbHO CMBIBAIOT OCTATKHU 30J1bI
10 cm? cMecH a30THOI UM CepHOM KHMCIOT. PACTBOp MONOTPEBAIOT, HE NOIMyCKas CAMLIKOM OypHOU peaxiuy.
HarpesaHue MpOIOIKAOT 0 MOCBETICHUS! PACTBOPA U MOSABIEHKS OENbIX 1apOB CEPHOr0 aHIUApUIA.

CrakaH OCTOPOXHO OXJIAXIAIOT, IOCTENeHHO NpuiuBaT 7—10 cM® pacTBopa CepHOKHCIIOTO aMMO-
HUSI M BHOBb HarpeBatoT. IToc/ie NosIBJeHHs TYCThIX GeIbIX TapOB CHUMAIOT C FOPEJIKM ¥ OXJIAXIAIOT. 3aTeM
OCTOPOXHO MPIIHBAIOT 0K0JI0 20 cM> [UCTILIMPOBAHHOM BOMIbI ¥ KUIATAT B TEYEHUE 3—5 MUH.

K oxJIaXIeHHOMY [0 KOMHATHOM TeMIIEPATyphl PacTBOPY OCTOPOXHO Aobapisior 20 cM® ropsiueit
JACTWLTMPOBAHHON BOMbI U (UIBTPYIOT uepe3 TUIOTHBLA GWIBTP WISt oTAeneHus KpeMHesema. Ounbtp ¢
OCaKOM TIPOMBIBAIOT 3—4 pa3a OUCTWUIMPOBAHHOM Bouoi. PUIbTPAT BMECTe C MPOMBIBHBIMU BOJaMU
cOGHMpAIOT B MepHYIO Konby BmectuMocTbio 100 cM?, ox1aXIaioT 10 KOMHATHOM TEMIIEpaTyphl, JOBOIAT
BOZIOM HO METKH M TILATEJIbHO IepeMelnBaloT.

U3 MepHoil KoXObl oT6upatoT mumneTkoit 10 cM? MCIBITYeMOro pacTBOpa M IEPEHOCAT B APYIVIO
MEPHYIO KOOy BMecTUMOCTBbIO 50 cM?, [06aBIISIOT O4HY Karulio pacTsopa ¢eHosbTaiernHa ¥ HEHTPanTusyioT
PacTBOPOM TYMAPOKCKIA HATPHS WIM KaJluisi 10 MOSIBIEHUs YCTOMuMBOH okpacku. PacTBop B Kobe oxmax-
JAI0T IO KOMHATHOW TeMIIepaTyphlL.

K pacTBopy B MEpHOii KoJi6e IIOCTEIeHHO N0OABJISIIOT PACTBOP CEPHOM KHUCIOTHI MOJISIPHON KOHLIEHT-
paLyy SKBUBATEHTA 6 MOJIb/IM> B0 06eCLIBEYNBAHUS PACTBOPA M MOCIIE STOrO MPUGABISIOT eLue 6 cM? ool
Xe KVMCJIOTBL. 3aTeM U3 GI0peTKM NMPWIMBAIOT 5 cM> pacTBOopa MOJIMOIEHOBOKMCIOrO aMMOH S, Pas0aBIsioT
BOZIO# 10 35 cM3, TIATENbHO MepeMelunBas, 10GABIAIOT 5 ¢M3 pacTBOpa CEPHOKUCIIOrO IMIpasiHa U BHOBb
nepeMennpalor. Konby ¢ pacTBopoM MOMEILAIOT Ha GaHIO B KHMILIUIYIO BOAY TAKUM OGpasoM, 9TOORI
ypoBeHb BOAbI GBUT BbILE, YeM YpOBeHb pacTBopa B KonGe. ITo ucredeHuun 6 MuH K010y BBIHUMAIOT,
OXJIKIAIOT 1O KOMHATHOM TEMIIEpATYDPbI, JOBOASIT BONOH IO METKM M TILATEJIBHO [MepeMEIIVBAIOT.

OmnpefejeHUE ONTHYECKON IUIOTHOCTH MCMBITYEMOHA IpOOHI MPOBOAAT aHAJIOIUYHO MOCTPOCHUIO
rpanmyMpoBovHOro rpaduka, UCToNb3ysl B KaueCTBE PACTBOpPA CPABHEHHMSI PACTBOP KOHTPOJIBHOTO ONbITA,
IPHUIOTORIEHHBIN TAKUM X€ CTI0cO6OM, KaK MCIBITYeMBIi, HO 63 HaBecKH TOIUIMBA. PacTBOp CpaBHEHUS
(doH) He NOKEH UMETDb IroIlyboro OTTEHKE.

IMpumeyadne— Eciy nocne qoGarieHNs B MCIBITYeMBIN PacTBOP MOIHOICHOBOKHC/IOTO aMMOHHs o0pa-
3yeTcst HACTO/ILKO MHTEHCHBHAS OKPAcKa, UTo HalileHHOe 3HaUCHHe ONTHYECKON IUTOTHOCTH M COOTBETCTBYIOLIASA EMY
TnpolieHTHaaA MaccoBast oSl (ocdopa NpeBbIAIOT 3HaYEHME TPalyUpPOBOYHOTO rpadyka, MOCTYNAIOT CIeAYIoLINM
obpazoM: oTOMpaIOT 5 cM3 uMcxonHOro pacTBopa, KOTOpHIA ocrajcs B MepHO# konGe BMecTHMocTbio 100 cM? n
MEPEHOCAT B MEPHYIO KonGy BMeCTHMOCThIO 50 cM3, §06aBAfIOT 5 cM®  IMCTWIIMPOBAHHON BOAbl M NPOAODKAIOT
onpeneieHye, KaK yKa3aHO BHIILE.

B 5TOM ciyyae HailIcHHYIO 10 rpallyUpoBOYHOMY rpadMKy MaccoBylo oo dbocdopa cieqyeT yBeTHIUTD BIBOE.

4.5 ObGpabGoTka pe3yJbTaTOB

4.5.1 MaccoByio gomno ¢ocdopa B yrjie U KOKCE HaxXomsT IT0 IpaxylMpOBOYHOMY IpaduKy Mo OMTH-
4ecKOM TUIOTHOCTH ¢ YIETOM KOHTDPOJILHOM IpOOHI.

ITpu HaBecke Kokca Maccol 0,5 r mojydeHHble pe3yJIbTaThl YIBAHBAIOT.

4.5.2 MaccoByio fomo ¢ochopa ONpese/siioT Napajlie/ibHO B IBYX HABECKaX. 38 OKOHYATCIbHBIN
PE3YJILTAT UCTIBITAHUS TPUHUMAIOT CcpefiHee apudMeTHIECKOe pe3yIbTaToOB IBYX NapajUIe/IbHbIX ONpenene-
HUH B MpeeNax MOIYCKAeMbIX PACXOXICHHUIMA.

PacxoxaeHne MeXIy pe3y/bTaTaMu [IBYX NMapallebHbIX ONpeNeeHuH, IPOBEEHHbIX B OfHOM J1abo-
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paTopuy, HpH AOBEPUTENbHOI BepoartHocTH P = 0,95 ne nospkHo npesbiniath 10 % cpenHero apudmeru-
YECKOTO ITHX Pe3y/bTaToB. PacxoxmeHue MEXIy pe3y/ibTaTaMy, MOJIydeHHBIMU B ABYX Pa3HbIX Jaboparo-
PUSIX, [IPH 10BEpUTEIbHOM BeposaTHocTH P = 0,95 He No/xHO npeBbiuarts 15 % cpenHero apugpMeTHYecKoro
3THX PE3YNbTATOB.

Ecny nonmyyeHHbie pe3ynbTaThl GYAyT MMETh PACXOXIEHUS Gojiee JOMYCKAEMBbIX, IIPOBOMST TPEThE
OINpPENC/ICHHE U 32 OKOHYATEJIbHbBIM Pe3yJIbTaT UCIIBITAHUI IPUHUMAIOT CpeHee apUdMeTHIECKOE pe3yiib-
TaTOB JABYX HanboJjee GIM3KUX OIpeleaeHNA.

Ecnu pesynprat Tpereero ompenesieHMs HaxXoOUTCS B IIpefielax MOMYCKAEMBIX DPACXOXICHMH, 34
OKOHYATEe/IbHBIA Pe3ysIbTaT IPUHUMAIOT cpeJHee apudMeTHIecKoe pe3yabTaToB TpeX onpeneleHui.

NPUITIOXEHHME A
(cnipaBo4HoOE)

Tomnueo TBEpIOE.
Onpenenenne conepxanus ¢ocdopa.
DoTomeTpHIECKHii METO/ C IPHMEHEHHEM BOCCTaHOBJIEHHOro Moaudaodochara
(ACO 622—81)

1 Ha3znauenne m 061acTs NpUMEHERH

Hactosumit crannapT ycraHaBIMBacT GOTOMETPHYESCKUIL METO OTIpe/leIeHMs OBLIEro comepXaHus docdopa B
KaMEeHHBIX YIJISIX, JIUTHUTaX ¥ KOKCE, OCHOBaHHHIA Ha BOCCTAHOBACHUM MojinGaodocdara. IIpusesedo nsa Merona
nepeselleHUst pocdopa B pacTBOp: MyTeM 3KCTPAKLIMK U3 30JIBI YIJIST M KOKCA CMECBIO KHCIIOT WIIH ITYTEM MHOTOKPaTHOTO
OKMCICHUS YIS K KOKCa KMCIOTOM ¢ LIeNbI0 YRANeHUS YIIEPOUCTEIX BEllECTB.

2 Ccpuikn

F'OCT 6613—86 Cerku 1pOBONIOYHBIE TKAHBIE ¢ KBAAPATHBIMU SYCHKAMH

FOCT 868293 (MCO 383~76) Ilocyma u annaparypa naﬁopaTopHasx crexnsgHHad. lnuds KoHycHble B3au-
MO3aMeHseMble

T'OCT 1074271 ¥Yrnu Gypble, KAMEHHBIE, AHTPALIUT, FOPIOYAE CIIAHIBL Y YTONBHBIE 6pHKeTbI Meroanl or6opa
U TTOJTOTOBKH Ipod Ui NaGopaTopHbIX UCTILITAHHI

TOCT 11022—95 (MCO 1171—81) Tommuso TBepaoe MUHEpaTbHOE. METOIb OTIPENENEHUS 30IbHOCTH

FOCT 23083—78 Kokc KaMeHHOYTOJIbHBIH, TIEKOBLIH U TEpMOAHTPALUT. MeTomb oTOopa M MOAroTOBKU Npod
1Sl KCTIBITAaHUH

3 OcHoBbl MeTONA

3.1 DkcTpakuus

Meron 1. YaaneHue yrnepoaucToro MaTepHana o3oieHHEM Mpobbl B MydenbHON IMeud IPH ONpeaeNeHHbIX
YCNOBHUSIX W 3KCTparnpoBanue docdopa o6paboTkoil HTOPOBONOPOAHOM ¥ CEPHOI KMCIOTaMH.

Meron 2. Vianenwe yriepomyucToro Marepyana fpy MHOTOKPATHOM OKWCIE€HNM a30THOM KHC/IOTOM B IIPUCYT-
CTBHAM CEPHOI KHUCIOTHI.

3.2 Omnpenenenne

K xwucnotHomy pacTBopy noGaBnsioT MOIMOAAT aMMOHMS M PacTBOp acKOpBMHOBOM KUCTOTH. MaMepsioT
CBETONOITIOLUEHHE TIOTYYEHHOTO TolyGOro pacTBOpa COOTBETCTBYIOLUIMM ONTHYECKMM HPUOOPOM.

4 PeakTHBbl

Ipy ananuse NPUMEHSIOT TOTbKO PEAKTHBbI KBATM(GUKALMH 4.4.4., & TAKKE JUCTIUTHPOBAHHYIO BOLY WIH BOLY
3KBUBAJICHTHONH YMUCTOTHI.

4.1 @ropoBomOpoOaHas KUCIOTA, PACTBOP MPUOIUaKTeNsHO 400 /M3,

Tpenocrepexenne: Bomubiit pacTBOp GTOPOBONOPOAHGH KHCIOTHI — BHICOKOKOPPO3HITHAS XHIKOCTh, padb-
enawolan crexyio. Ee naprl neficTBYIOT pasapaxaliollle ¥ TOKCHMYHBL. BBI3BIBAIOT CHIILHEIE U GOJIE3HEHHBIE OXOTH KOXH
M I7Ia3, KOTOPhIE NOSABASIOTCA HE CPa3y M U3IEYHBAIOTCA OYEHb MEUIEHHO.
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PacTBOp JOJIKEH XpaHUTbCS B BBHITSKHOM LIKady.

TIpy KOHTAKTE WIH MOJO3PEHUN Ha KOHTAaKT TIOPAKEHHOE MECTO OOMbITh BOMOM M 0OpaTHTECA K Bpauy.

IIpexne yeM HauWHaTh paboTy, HEOOXOAMMO XOPOLLO O3HAKOMHTBCS ¢ HHCTPYKIIHEH.

4.2 CepHas KICJOTa, pacTBOp NpHOnu3uTensHo 490 t/mm3.

4.3 CepHad Kuc/OTa, p = 1,84 r/cM3, MaccoBoit nonm H,SO, npubmusutensHo 98 %.

4.4 AsoTHas KuCIOTa, p = 1,42 r/em3, Maccoso#t nomu HNO; nputnusutensto 70 %.

4.5 Monu6aar aMMoHMs, pacTeop 60 r/am3.

4.6 Ackop6uHOBas Kuciora, pactop 50 r/mm3, CBexuil pacTBOp FOTOBUTCS EXCTHEBHO.

4.7 Taprpar antuMoHuna-kanua (SbOKC,4H,4Og), pacteop 1,36 r/om3.

4.8 PactBop peareHta

CMmewmsaior 25 cM® pacTBopa cepHoil kuciote (4.2), 10 cm? pacteopa mMonubpara ammonms (4.5), 10 oM’
pacTBOpa ackopGuHOBON KUCROTHI (4.6) U 5 cM’ pactBopa TapTpara anriMonuna-xanus (SbOKC, H,O4) (4.7).

HenocpencrseHHo nepell ynoTpe6ieHNeM TOTOBAT CBEXMIA pacTBOp.

4.9 ®ocdop, cTAHAAPTHBIN pacTBOp, conepxamuii 0,100 r/am> docdopa

BapewuusawoT 0,4392 r aurnapooprodocdara KP,PO, (BeicynicHHoro mpHu temneparype 110 °C B TeueHHe yaca)
¢ Tounocthio 0,0001 T ¥ PAcTBOPAIOT B Boje. PacTEop KOMMYECTBEHHO TIEPEHOCAT B MEPHYIO Koby eMkocThio 1000 cm3,
JOBOIAT BOJOH N0 METKM U MEPEMELINBAIOT.

1 ¢M3 3Toro craHaapTHoro pacteopa comepxurt 0,100 mr docdopa.

4.10 CranpapTHbiil pactBop ¢ocdopa, cogepxaumi 1 Mr/oM3 docdopa.

10 cM? cranmapTHoro pacTBopa docdopa (4.9) nomewaror B MepHy10 Konby Ha 1000 cM3, noBomAT BOIOM KO
MEeTKM M TIepeEMEILNBAIOT.

HenocpencTBeHHO Tiepell ynoTpeGaeHHeM TOTOBIT CBEXHUM PacTBoD.

1 cM3 aTOrO cTaHmapTHOroO pacTBopa cogepxur 1 Mxr docdopa.

5 Ammapartypa

O6b1yHag naboparopHas annaparypa.

5.1 MydensHast neus 1o FOCT 11022.

5.2 Yamka u3 xBapua, papdopa wiu twiarusast mo FOCT 11022.

5.3 Wsonupylollasi IIIACTHHKA U3 KBapLia TOIIMHOI 6 MM, JIErKo BXoidmas B MydensHyo neds (5.1).

5.4 Tureab JUIATHHOBBINA eMKOCThIO 25—30 cM? ¢ kpbiuKo# (M. 7.1).

5.5 Bogsnas Gans (cM. 7.1).

5.6 Annapar Qs pasloXeHMs (CM. 7.2 ¥ PUCYHOK), H3rOTOBIEHHbIN #3 6OPOCHINMKATHOTO CTEKIId, COCTOSILUNA
U3 CAEAYIOIIMX YacTei:

5.6.1 Konb6a Knenpnans smectumoctsio 300 cM? co crexnsauubiv uundom 24/29 no T'OCT 8682.

5.6.2 TpyGka /sl OTBOJA NMApOB ¢ BHEIIHUM JUaMeTpoM oKoJo 28 MM, CHaGXeHHasd KanenbHOW BOPOHKOM
eMKkocThiO 15 cM> ¥ cTexissHHEIM mmMbom 24/29 o T'OCT 8682. i

Tpy6Ka MOXeT GbITh LEIbHON WM MOXET COCTOATh M3 OTAENBHBIX YacTeil, COGAMHEHHbIX IIEPEXOAHHKAMH.

5.6.3 YcTpoMcTBO I OTCACHIBAHUS TAPOB, COCTOSINEE M3 CTEK/IHHOM TpyOKH aMameTrpoM 40 MM, 3anasHHOH
¢ OJHOTO KOHIIA M 060pYIOBAHHOM Ha APYroM KOHIe TpMcriocobneHueM M NPHCOSANHEHMS K BOISTHOMY Hacocy.
TpyGKa cHaGXeHa APEHAXHBIM KPAHOM M HECKOJIBKHMH OTBEPCTHSMH CO HUTM(baMK s IIPUCOSAMHEHNS TPY6OK st
OTBOJIA TIAPOB.

5.7 CrniekTpodporoMeTp MM KolopuMeTp (GOTO3eKTPUYECKMH KOHLEHTPAUMOHHBIH TpebyeMOH YyBCTBUTENb-
HOCTH.

6 TlomroToBKa mpooGbI

[TpoGa YISt wiM KoKca JoMXHa GbITh aHATHTHYECKOM, oToOpanHoi ¥ npurortorienHo# no FOCT 10742 wn
TOCT 23083 u n3MeapdEeHHOM JO IPOXOXACHMA Yepes cuTo 212 MKM.

HenocpecTseHHO Mepell aHAUIM30M TIpo6a NoDKHA ObITh TLIATENAbHO MepeMelliaHa, MPernoYTUTEIbHO MEXaHH -
YeCKUM CITOCODOM.

7 TlposeneHne aAAIM3a

7.1 Meron cyxoro OKHCIeHHS

7.1.1 3onpHocTb (%) yrna unu Kokca omnpenensior no FOCT 11022, 3ony uamenbyaloT B araToBo# CTYNKe 0
TIPOXOXKIEHMA Yepes cUTo 63 MKM.

7.1.2 Oxono 0,05 T 3071b1, NOTYYEHHOM B TIpoLiecce OnpeeieHns 30JBHOCTY No 7.1.1, B3BEIIMBAIOT B IATHHO-
oM turne (5.4) ¢ Toynoctbio 1o 0,1 mr.

10
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7.1.3 Tlpwmsator 2,0 cM? pacTBopa cepHoil Kucnotel (4.2) u oxono 2,0 cm3 pacTBopa (HTOPOBOZOPOAHOI!
KucnoThi (4.1). Turens HaKphIBAIOT KPHILIKOH M PallaraloT COAEPXMMOE Ha BOAsiHOM GaHe okosio 30 MMH B XOpOLIO
BEHTUJIMPYEMOM BHITSKHOM LIKady. KpHIMIKy CHUMAIOT ¥ OOMBIBAIOT, cOOMpas MPOMbIBHBIE BOAbI B TUre/lb. PacTBop
BBIIIAPHBAIOT Ha BOJsSHOU OaHe O yaaieHHA Gonblielt YacTH PTOPOBONOPOIHON KHUCIOTH! M BOJHI.

7.1.4 Twrenb NoMellaloT Ha BOASHYIO 6aHIO (5.5) 1 BHIIIapHBAIOT JI0 TEX ITOP, TI0KA B TEYEHHE HECKOIBLKUX MUHYT
He GyIyT BBLAENATHCS TOJBKO IUTOTHBIE Gellble Mapbl CepHOM KucnoTsl. Jaor ocruith, npuinsaotr 0,5 cM? pacTopa
CcepHOH KHUCHOTH (4.2), HarpeBaloT HECKONBbKO MHUHYT Y OXJIAXIAKOT.

IlpuMeyaHnue— BaxHo, yToOb Ha 060 CTaOgUM COAEPXKHUMOE THUINIA He BLINAPWBATIOCh TOJHOCTBHIO
Jocyxa.

7.1.5 B Turens npunusaioT okosto 20 cM? Bobl M pacTBOPAIOT Ha BOAAHOI 6aHe 30 MHH. COIepXUMOe AOMXHO
PACTBOPUTBCH TIONHOCTHIO. JaloT OCTHITH, TEPEHOCAT B MepHylo Konby Ha 100 cm? u paszbaBnsioT Bomoit 10 MeTKH
(pacTBOp A).

IIpumMeuaHue— Eciu B mpobe BrIcOKOe coiepxkaHUe MBIIIbiaKa (Bolle 0,2 %), To OH MOXET BAUATh Ha
pesynsTar aHanu3a. ITostoMy mepen omnpeneneHueMm docdopa MBIUBIAK JO/KEH OBITH BOCCTAHOBJIEH € ITOMOIIBIO
nupocyab(uTa HaTpuA B TeueHue 1 4 TIpu TeMIiepaTtype npubnusurenbHo 100 °C.

7.1.6 «Xonocrtoii» pacTBOp TFOTOBAT TOYHO TaK X, KaK OIMCAHO Bllle, HO 6e3 30JIbl VI WIK KOKca.

7.2 Meroa MOKPOIo OKHCJICHHS

7.2.1 Oxoso 1 r npoGBI YISl WJIM KOKCA B3BELIMBAIOT C TOYHOCTHIO IO 1 MT.

7.2.2 Hagecky (7.2.1) momemialoT B uucTyio, cyxyto Konby Kwenpaansa (5.6.1). Cobupator ammapar (5.6), Kak
[OK23aHO Ha PUCYHKE 1, B XOpOLUO BEHTWIMPYEMOM BBITSXHOM itikady. Uepes KamnenbHyl0 BOPOHKY MPHIMBAIOT 7 CM>
cepHO# KMcnoThl (4.3) 1 3,5 cm3 a3zoTHoi KucnoTH (4.4), Bpawast Konby, YToGbI CMbITh YACTHL(H TIPOBHI CO CTEHOK.

Kwacoey ~t—————————— x—- ——————— )
g -

PucyHok 1 — Armapar mist MOKPOro OKMCJIEHMS Ipo6hI

7.2.3 Tlocne 3aBepllieHMs HAyYalbHOM peakllMM KOOy OCTOPOXHO HATPeBAloT, YTOOH peaklysA IpoTeKaia
CITOKO¥MHO, 6e3 BcrieHMBaHus1. HarpesaHue nmpono/ixaior 1o Hayana BbLIEJIeHUA [TapoB cepHOil KMCIOTHL. B KanenpHyIo
BOpOHKY HammnBaoT 0,2—0,4 cM> a30THOH KUCTOTH (4.4) ¥ IPUGABTIAIOT ee 10 KAIUIsiM B KOJGY.

Hpumeyanue— Eciu nipy [0GaBIeHMH CMECH KHUCIOT CONEPXMMOC KOJIOH CMJIBHO BCIIEHMBAETCH, TO
ropiio Kosi6pl 00MaTbiBAIOT BIAKHON TKAHBIO H MOAOrpeBaioT KOGy ¢ MepephlBaMM A0 NPEKpallieHHs BCHIEHNUBAHUSA.

7.2.4 Coaepxyimoe Koi6H HarpeBaloT 2—3 MMH JI0 TIpeKpalleHNs BhiJIENEHNS TIOTHBIX KOPHYHEBRIX MapOB.
Eme pas no6Gapisior asoTHYI0 KMCIOTY M HATPEBAalOT, MEPMOIUYECKM Bpailasd Koaby, yToBBl CMBITh CO CTEHOK
MPHCTABIIVE YACTHLIBI ITPo6HI. [lobariieHHe KMCIOTH U HarpeBaHKe IOBTOPSIOT 0 TeX 0P, ITOKA BCe BUIMMBbIE YACTHIbI
npobpl He OKHMCHATCA M PACTBOPp HE CTAHET C/IETKA 3eICHOBATO-XENTOro 1BeTa. PazioxeHue MOXET ITPOAOIIKAThCH
1,5—2 4, a B UCKIIOYUTETIBHBIX CYYasX, ISl HEKOTOPLIX Npob Kokca, Aaxke bojee.
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MpuMeyanue— [ocne nepsrix 15 MyH HarpeBaHus npo6sl YIIsd peaKUMOHHAA CMECh TIPEALTABIACT coboit
cMonucTyio Maccy. TTocTeneHHO ee LBET M3MEHSIETCH OT 4epHOIc A0 TEMHOrO KpacHOBATO-KOPUHMHEBOrO, 3aTeM
SIHTapHOTO M, HAKOHEI, CJieTKa 3e/ieHoBaTo-xXejroro. Ecnu nmocne 45 MUH HarpeBaHMsl XMAKOCTb OCTAHETCA TIO-TIPEX-
HEMY YEpHOM, TO WIH:

a) CNMIIKOM HH3Kasi TeMriepaTypa M asoTHas KWCIoTa He BCTYMACT B peakilio C npoboit. B stoM ciy4ae
TeMITepaTypy MOBBILIAIOT, YTOObI OTOTHATh U3BRITOK A30THOM KMCIIOTHI, M Ja/ee IIPOROILKAIOT HOPMAITBHOE OKHCICHHIS,
KaK OIMMCAHO BhILLE, WIN

6) CNMILKOM BRICOKAsl TEMIEpaTypa M a30THas KMCIOTa OTTOHSETCH, HE BCTyIas B peaklMIo. B sTrom cnyuae
CMECh OXJIAKAAIOT, J00aBIIIOT ellle A30THOH KUCJIOTHI ¥ HArpeBaloT, KaK OMMCaHO BhILIC.

7.2.5 Kon6y HarpeBaloT CuiibHee, IO NMOSBACHHs GeIBIX NIapOB CCPHOM KMCIIOTH M AAIOT MM BbIACAATHCH 5 MUH.
3aTeM KoJI6y OXTaX/IAal0T IPUMEPHO 0 KOMHATHOH TEMIIEpaTyphl, YAANAIOT Kale/IbHYI0 BOPOHKY 1 TpyOKy ISl OTBOJA
TI4pPOB M K COAEPXUMOMY KONOH J00ABNAIOT HECKOJIBKO CTEKIAHHBIX OycuH.

Ip v13 Meuanue— EcIi cHoBa MosiBisieTcsl SHTAPHAS MWIM TeMHO-KpacHasl OKpacka, R0GaBisioT ellle
0,2—0,4 cM~ a30THOH KMCNOTHI, HArPEBAIOT A0 HOSBICHNA GeJIBIX TIAapOB M AAOT UM BBRIIENATLHCA 5 MUH.

7.2.6 OcropoxHo npwisaioT 10 cM3 BOZBI, HArpeBAIOT 10 TIOsBIEHUsS GeNMBIX NApoB U HAIT MM CIIOKOMHO
BoizensThes 10 MuH. Konby oXaaxnaioT o NpexkpalleHUs BhifieleHns Genblx Napos, NMPUIMBAIOT 0,2 cm? azoTHOI
KMCJIOTBI, CHOBA HArpeBaloT M BbIAEPXUBAIOT B TeueHHe 10 MuH.

7.2.7 Yto6sl GHITH YBEPEHHBIM B TIOIHOTE OKMCEHMsA, KONOY OXIaXnaioT A0 KOMHATHOM TeMIIeparyprl U
[IOBTOPSIIOT OF€pallMy, OIMCaHHBie B 7.2.5.

7.2.8 KonGy ox1axaaioT 0 KOMHATHOI TeMIlepaTypsl, mpunusant 10 cM® BOMABI, HArpeBaloT JO BHIASNEHUS
Genbix mapoB U BeiaepxuparoT 20 MuH. IIpwmsator ewe 10 cM> BOIBI, HATPeBAOT N0 BhlIeAeHUs GenpiX Mapos,
BBLAEPXMBAIOT ellie 10 MUH ¥ OXJIaXIaloT.

7.2.9 B Koy ponuaiot eie 20 cM3 BOZbI M PacTBOPSIOT COIEPXHMMOE Ha BOASHOM GaHe B TeyeHWe 30 MUH.
ConepXMMoe JO/KHO DACTBOPUTHCS IONHOCThIO. (PWIBTPYIOT uyepes IUIOTHBIH GWIBTp, DAlOT OCTBITH, (GWIHTPAT
TIEPEHOCAT B MEPHYIO KOJIOY BMecTHMocCThIo 100 eM3 1 oBoJIAT BOAO# 10 MeTKH (pacTBop B) (cM. npumeuanue k 7.1.5).

7.2.10 XoocTol pacTBOp TOTOBAT TAK Xe, KaK OMHCAHO Bhlllie, HO Ge3 IpoGbI YIS WK KOKCa.

7.3 Onpenenenune

B Mepsble kK0a6B eMKOCTbIO 50 em3 orbupaior 1o 10 cM3 pactBopa A win B (cM. 7.1.5 mwmm 7.2.9) (B3sTas
QIMKBOTA MOXET M3MEHATLCH B 3aBUCHMOCTH OT cofepxaHusa ¢ocdopa B npobe), 10 cM3 XOJIOCTOFO pacTBopa (CM.
7.1.6 wym 7.2.10) 1 10 cm? crangapTHoro pacrBopa (4.10). [Ins X0XOCTOro pacTBopa, MPUTOTOBICHHOTO U3 pacTBopa
peareHTa, HeobxoauMa yeTBepTas Konba, obbeMom 50 oM3.

MMpuMeuyaHue — I'paxyuposoyHslil rpaduK IMHEEH It ATUKBOT, COAEPXAIIMX 10 30 mMxT docdopa. [Ina
yITelt M KOKca ¢ BHICOKMM cofiepXaHHeM docdopa MoryT noTpeGoBaThesi MEHBINNE ATTMKBOTHI.

7.3.2 K KaxoMy pacTBopy B Kojife NprbaBisIoT H3 IMHIICTKH 110 5 cM> pacTBopa peareHTa*(4.8), nepeMelnnsas
COLepXMMOE BpalllcHMeM BO BpeMs NPWIMBaHMsA, JOBOIAT 0ObeM pacTBopa B Kolbe IVACTWIIHPOBaHHON BOJOH lo
METKH, TUIATENBHO TIEPEMELIMBAIOT U BEIIEPXKUBAIOT B TeueHue 20 MHUH.

7.3.3 CnextpodoromerpoM (5.7) B KioBeTe C TOJIMHOM MOrAoIIAIoWero cios 40 MM Npy JUTWHE BOJTHBL 710 HM
WIH KOJIODHMETPOM (DOTOSIIEKTPHUECKAM KOHLEHTPAUMOHHEIM C COOTBETCTBYIOIUMM CBETOGQMILTPOM ~M3MCPSIOT
CBETONONIOILEHNE PACTBOPOB T10 OTHOLIEHHIO K BOJE.

8 PesyimTaTnl

8.1 Merton BouHcaeHRA A (OPMYJIBI
Maccosyo aomo docdopa P, %, B aHATM3UPYeMO# 1poGe BEIYUCISIOT 110 dopmynam:
a) Meroa cyxoro okmcnenus (cM. 7.1)

pP= A'Cﬂ[‘ﬂ?)
1000 V-m(dy - 1 °

e A — 30NBHOCTh AHATM3UPYeMO# NPOGHI, %;
m — Macca B3TOM 30Jibl, T,
¥V — ofbeM pacTBopa MpobH, B3ATOro Wi 06pa3oBaHMs OKPACcKH, c™® ;

/Iy — cBeTOMOTOLIEHUE PacTBOPa TIpo6bl;

/I, — CBETOTIOITIOILEHHNE «XOJIOCTOTO» PacTBopa,

JI; — CBETONOIMOLICHNE CTaHNAPTHOIO PacTBOpa docdopa (4.10);
M, — CBETONOIJIONIEHHE PACTBOPa PEAarcHTa.
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6) Meroa Mokporo okucieHus (cM. 7.2)

A -1

P= v ma, Ty’

TAe m — Macca aHAIM3NPYeMOI TIpOGHI, T;
v, 4y, I, /5, [l MMEIOT Te Xe camble 3HAYEHHH, UTO M BHIILE, B II. «a».
Pe3ynbTaTsl (NpeQOYTHTENBHO, CPEHEE HAapALIENBHEIX ONpeIe/IeHHIT) BRIPpaXaKT ¢ TodHocThio 1o 0,001 %.

9 Touymoctsh MeToaa

9.1 Cxomumoctn

PesynbTarsl napaulelbHEIX ONPEACTICHHIA, BRITIONHEHHDBIX B PAXIMUHOE BPEMS B OIHOM M Toii Xe NabopaTopuH,
TeM Xe 1abOpaHTOM, Ha O[IHOH M TOH Xe anmnapatype, Ha JBYX IpeACTaBUTEIbHBIX YACTAX OOHOMN M TOH e NpoBkI (cM.
pasnen 6), He JOJDKHBI OTIIHYAThCA Gojiee YeM Ha BeJIMYMHEL, AaHHBIE B Tabnule.

9.2 Bocmpou3BoOAMMOCTD

Cpentue sHayeHUs pe3y/IbTaTOB NApaJUIEAbHBIX OMPENC/ICHU, BHITIONHEHHLIX B IBYX PA3TMUHBIX 1a60paTOpHsIX
Ha MPeACTABUTENbHBIX TOPLIMAX ONHOM Y TO¥H Xe NMpoOkI (CM. M. 6), He JOIDKHBI pa3iiuyaThes Gosiee YeM Ha BETMUMHEI,
JaHHble B Tabnulle.

Maccosasi nonst pocdpopa B yriie wm CxomumocTh BocnpoussoguMocTh
Kokce, %

Mesee 0,02 0,002 abc. % 0,005 abc. %

Pasno win 6onee 0,02 10 % cpenmHero 3HayeHUA 25 % cpenHero 3HaYeHUSA

13



IroCT 193293

HHO®OPMALIMOHHBIE JAHHBIE

CCBLIOYHBIE HOPMATUBHO-TEXHUWYECKHE JOKYMEHTBI

O6o3navenne HT/I, Ha KoTOpbie JaHa CChUIKA

HoMep myHKTa, MOIITYHKTa

TOCT 1074271
TOCT 11022—95

I'OCT 1770—74 3.2;4.2

FOCT 311877 22,32

TOCT 3652—69 2.2

T'OCT 3765—78 22;3.2;42

T'OCT 3769—78 42

I'OCT 377274 2.2

TOCT 4198—75 2.2;3.2;4.2

T'OCT 420477 32,42

TOCT 4328—77 22;4.2

TOCT 4461—77 2.2;3.2;4.2

I'OCT 4919.1-77 2.2

I'OCT 5841—74 42

T'OCT 6613—86 Pasn. 2 mpunoxeHus A
T'OCT 6709—72 2.2;3.2;42

T'OCT 8682—93 Pasz. 2, S npwioxeHusa A
T'OCT 9147—80 2.2;42

T'OCT 1048478 2.2;32

1.1; pasz. 2, 6 npwiokenus A
1.1; pasa. 2, 5 npwioxeHUs A

I'OCT 18300—87 2.2;4.2

T'OCT 2308378 1.1; pa3n. 2, 6 mpuIoXeHus A
T'OCT 24363—80 42

TOCT 25336—82 2.2, 4.2

I'OCT 25794.1-—83 2.2

T'OCT 29227—91 4.2

I'OCT 29251—-91 4.2
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