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MEXTOCYJXZAPCTBEHHEB I CTAHIAPT

PeakTuBbl
METOABI ITPUTOTOBJIEHUSA TUTPOBAHHBIX PACTBOPOB rOCT
JJIA KNCIIOTHO-OCHOBHOI'O TUTPOBAHUA 25794.1—83

Reagents. Methods of preparation of standard
volumetric solutions for acid-base titration

MKC 71.040.30
OKCTY 2609

Jata BBenenus 01.07.84

Hacrosmmit craHmapr pacipocTpaHsIeTcs Ha PEaKTUBLL ¥ YCTAHABIMBAET METOOBI IIPUIOTOBIECHMS
CIIENYIOIIMX TUTPOBAHHBIX PACTBOPOB Ui KUCIOTHO-OCHOBHOTO TUTPOBAHMA U IIPOBEPKU MX MOJIIPHBIX
KOHIIEHTPAITHI:

KUCJIOTa CepHAs, PACTBOPHI MOJIAPHBIX KOHIIEHTPALIMIA:

¢ (1/, H,80,) = 1 mons/mv? (1 H.);

¢ (1/, H,80,) = 0,5 monp/nm? (0,5 H.);

¢ ({/, H,S0,) = 0,1 moms/om3 (0,1 H.);

KUICJIOTA COJISHAS, PACTBOPLI MOJIAPHBIX KOHIIEHTPALIAIA:

¢ (HCl) = 1 momnp/mm3 (1 1.);

¢ (HCI) = 0,5 momp/mm3 (0,5 1.);

¢ (HCI) = 0,1 monp/nm3 (0,1 H.);

HATPUS TUIPOOKUCH, PACTBOPHI MOJIIPHBIX KOHIIEHTPAIUIA:

¢ (NaOH) = 1 monp/mm3 (1 H.);

¢ (NaOH) = 0,5 momp/um3 (0,5 H.);

¢ (NaOH) = 0,1 monp/am3 (0,1 H.).

1. OBIIINE YKA3AHHA

1.1. TuTpoBaHHEIE PaCTBOPHI IIPEAHASHAYEHBI I TUTPUMETPIYECKIX OIIPEAETICHIIT U colepXKar B
OIIPeNEIeHHOM 006BbeMe TOUHO M3BECTHBIE KOIMYECTBA aKTHBHOI'O BEIECTBA.

3a OCHOBY DacyeTOB IIPU NPUTOTOBICHUM U IPOBEPKE TUTPOBAHHBIX PACTBOPOB B3SITO IOHITHUE
«MOJIApHAs Macca SKBUBaJIeHTa». YUCITIOBOE 3HAYEHUE MOJIAPHOI MACCH SKBUBAJIEHTA PaBHO UUCIOBOMY
3HAUEHUIO paHee IIPUMEHIBIIETOCS IPaMM-3KBUBAJIEHTA.

1.2. Tlpu IpUTOTOBICEHUH TUTPOBAHHBIX PACTBOPOB HOJIKHBI cobmomaThes TpeGoBaHusa TOCT 27025.

IIpy B3BelIMBAHUU IPUMEHSIOT JIAOOpAaTOPHBIE BeChl 00ImIero HasHadyeHus TturoB BJIP-200 r u
BJIKT-500 r-M wmu BJID-200 r.

JomyckaeTcsd IPUMEHITh APYTUE CPEACTBA M3MEPEHUSA ¢ METPOIIOTUYECKUMHU XapaKTepUCTUKAMU U
0BopyIoBaHNe ¢ TEXHUYECKUMU XapaKTePUCTHKAMU HE XyXe, a TAKXKe PEaKTUBHI [0 KaYeCTBY He HUXKe
YKa3aHHBIX.

(A3menennas penakmusi, Uszm. Ne 1).

1.3. PactBopsr uHnukaTopoB roToBaT 1o TOCT 4919.1. BecriomoraTtenbHble peakTUBBL M paCTBODPHI
— o TOCT 4517.

1.4. JIyist IpUTOTORIIEHUS PACTBOPOB THAPOOKUCEN MCITONL3YIOT TUCTWUIMPOBAHHYIO BOAY, HE CO-
JHepKaNTyro YIIEKUCTOTEL, mpuroTosiaeHHYI0 1o 'OCT 4517. 111 mpUTroTOBIEHUS APYTUX PACTBOPOB U IPU
TUTPOBAHUY UCIIOIL3YIOT TUCTILIMpoBaHHyio Bomy 1o T'OCT 6709.

H3znanue opunmanbHoe IlepeneyaTka Bocnpeena

© UsmarenscTBO cTaHAapToB, 1983
© UIIK HzpatenscTBO craHmapToB, 2003
© CTAHIJAPTUH®OPM, 2008
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1.5. JI1st IpUTOTOBIEHUSI TUTPOBAHHBIX PACTBOPOB MCIIONB3YIOT TBEPABIC BEILECTBA, B3BEIIMBAS MX
(pe3y/nbTaT B3BEIUMBAHUS B IpaMMax 3allMCHIBAIOT C TOYHOCTBIO JO BTOPOrO MECATHMYHOrO 3HAKA), U
KOHLIEHTPUPOBAHHBIE DPACTBOPHL BelecTB, oTMepdd ux Immerkoir (FOCT 29227) win GropeTkoit
(TOCT 29251) ¢ ueHoit genenus 0,1 cm3. Jlomyckaercs TOTOBUTh TUTPOBAHHBIE PACTBODBI, MCIIONb3YS
CTaHHAPT-TUTPHI ((PUKCAHAIBI) B aMIIyJIax.

IIpu npurotoBneHNM GOMHPNMX OOBEMOB TUTPOBAHHEBIX PACTBOPOB TBEPIBIE BEIIECTBA B3BEIUMBAIOT
Ha Becax BJIKT-1000 1 KxoHIIeHTpMpPOBaHHBIE PACTBOPHI OTMEPSIOT LIVUIMHIPOM.

1.4; 1.5. (A3menennas pemaxmusa, Usm. Ne 1).

1.6. TIpuroToBIeHHBIE TUTPOBAHHBIE PACTBOPHI TIIATEILHO IIEPEMEIINBAIOT.

1.7. OupeneneHue TOYHOU MOJNSAPHON KOHIEHTpPAaIlMM BellecTBa B pac-
TBOpE

1.7.1. TouHy0 MOJISPHYIO KOHLIEHTPALMIO ¢, MOIL/IM>, ¢ KO3(MUIMEHTOM MONPABKU BBEIYUCIIAIOT
o popmyie

c=¢ - K

Ijie ¢; — 3aiaHHas MOJIIPHAsi KOHLIEHTPALMS BEIECTBA B PACTBOPE, MOJIb/IM;
K — xo3bdunueHT nomnpasKu.
1.7.2. ToYHYIO MOJSPHYIO KOHLEHTPAIMIO ¢, MOJIL/IM?, 63 KO3(h(PUIMEHTA TIOIPABKN BBMUCIIIOT
1o opmyne
m, - 1000
c=—1 "
MV
TAe m; — Macca HABECKM YCTAHOBOYHOI'O BELIECTBA, I
M, — monapHas Macca 5KBUBAJIEHTA YCTAHOBOYHOTO BEILECTBA, I')/MOJb;

V — 06beM aHATM3UPYEMOTO PACTBOPA, U3PACXONOBAHHLIA HA TUTPOBAHUE, CM3,

Tounas MospHAas KOHIIEHTPAIMS BEIIECTBA B PACTBOPE BBIPAXKAETCA YETHIPHMS 3HAYAIIUMM ITD-
paMu ITOC/Ie 3aIIsATOoM.

1.8. Onpenenenune KkosdpduunueaTa NOIPaBKU

Koaddunment nomnpasku (K) OIpelessaioT 110 YCTAHOBOYHBIM BEIECTBAM WIM UX PacTBOpaM.

1.8.1. IIpu npuMeHEHUN YCTAHOBOYHOIO BEIECTBA KO3(MD(MULIMEHT MONPABKY BBMUCIAIOT 110 dop-
MyJe
~my - 1000
K= M e -V
Ije m; — Macca HaBECKU YCTAHOBOYHOI'O BELIECTBA, I

M, — MoJpHas Macca SKBUBAJIEHTa YCTAHOBOYHOI'O BEILECTBA, I'/MOJb;
¢, — 3a[aHHAs MOJSIDHAs KOHLIEHTPALMA BELIECTBA B PACTBOPE, MOJIb/IM;

V — 06BbeM aHAIU3MPYEMOTO PACTBOPA, U3PACXONOBAHHBIA HA TUTPOBAHME, CM3,

1.8.2. IIpu npuMeHEeHUM PacTBOpa YCTAHOBOUHOI'O BeleCTBA (3aaHHAs MOJIAPHAsA KOHLIEHTpALIVS
000UX PacTBOPOB OAMHAKOBASA) KO3 GUIINEHT IOIIPABKM BBIYUCIISIOT 110 (hopMyIie
Vl ) K1

V b
e V; — 06beM pacTBOpa YCTAHOBOYHOTO BEILECTBA, B3ATHIA WM U3PACXONOBAHHBIN Ha TUTPOBAaHHUE, CM;
K, — Ko3(pULMEHT TIONPaBKM PacTBOpa YCTAHOBOYHOIO BELIECTBA,

V — 061eM aHAIUM3MPYEMOTO PACTBOPA, B3ATHIA WIM U3PACXOMOBAHHLIA HA TUTPOBAHME, CM3,

1.9. IIpu ycraHoBieHUN K03¢hGHUIIMEHTa ITONPABKI HEOOXOIMMO IIPUMEHATH KAIMOPOBAHHYIO MED-
HYIO HOCY/Y, TApaHTUPYIOILYIO TpeOyeMylo TOYHOCTh M3MepeHUs (IIPIOKEHUE 2).

TurtpoBaHue IPoBOAAT B KoHmueckux Konbax (TOCT 25336) Bmectumoctbio 250 cm3.

Boay no6asnsor muwmaapoMm (I'OCT 1770).

1.10. /g ycraHoBiIeHMS KO3(P@UIMEHTA MTOIIPABKY KCIIOJIB3YIOT HE MEHEE TPEX HABECOK YCTaHO-
BOYHOIO BEIECTBa, B3BEIIMBAs MX (pe3y/IbTaT B3BEIIMBAHWA B TpaMMaX 3aIIMCBHIBAIOT C TOYHOCTBIO HO
yeTBepTOro 3Haka). HeoGxomuMbIe Macchl HABECOK YKA3aHBI B ITYHKTAX IIPH OIpeAeaeHI Ko3¢hULIEeHTOB
TIOIIPABKH.

TIpu nIpyMeHEHNU PACTBOPOB YCTAHOBOYHBIX BEIECTB UCITONB3YIOT HE MEHEE TPEX Pa3HBIX 0OLEMOB
YCTaHOBOYHOTO BelecTBa (Harpumep, oT 30—40 cM® npu npuMeHeHuH 6I0PEeTOK BMeCTHMOCThIO 50 oM’
¢ neHoit aeeHus 0,10 cm3 wm ot 15 10 20 cM3 Ipy IpYMEHEHUH GIOPETOK BMECTUMOCTBIO 25 ¢M3 ¢ LIeHOMH
nenenua 0,05 cm3. TIpumMeHsiorcs: KammbposaHHbie 610peTku 1o TOCT 29251 (pwioxenue 2).

K=
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1.11. KosddrmeHT OIpaBKU BHIYUCIIAIOT ¢ TOYHOCTBIO IO YETBEPTOTO AECATITIHOTO 3HAKA ITO KAXIOIt
HaBeCKE YyCTAHOBOYHOTO BEILECTBA MIIU 110 KAXKIOMY 06HEMY pacTBOpa YCTAHOBOYHOTO BelecTBa. PacxoxkmeHus
Mexay KoahdurmenTaMy He TODKHBI TpeBbiath 0,001. M3 Beraucie HHBIX 3HaYeHII K03 PUIeHToB GepyT
cpeaHee apudMeTdeckoe. DTo 3HaUCHNE KO3 DUIIMEHTA TIOIIPABKU JODKHO ObITh paBubiM 1,00+0,03. Ecin
K03(hPULIMEHT TTOTIPaBKU BBHIXOOUT W3 YKA3aHHBIX IPENEIOB, TO PACTBOP COOTBETCTBEHHO YKPEIUISIOT WIU
Ppa3GaBIIsIOT.

1.12. KoaddrmenT onpaBKi peKOMeHAyeTcsd ycTaHapnuBarh mpu 20 °C, mpu 3TOi Xe TeMIiiepa-
Type NPUMEHAIOT TUTPOBAHHBIE PACTBOPHI.

Ecnu xoadduimeHT MonpaBk yCTaHABIMBAIOT M PACTBOP IIPUMEHSIOT IIPU JPYIHX TEMIIEpaTypax,
TO BBOIAT TEMIIEPATYPHYIO ITONPAaBKyY (cM. Tabm. 1, 2 nmpwioxenus 1).

1.9—1.12. (U3menennas penakuus, Mam. Ne 1).

1.13. KoaddvmmeHT TonpaBKy IIPOBEPSIOT OAUH pPa3 B MECALI, €CIM PACTBOP YCTOMYMB, COOITIOAECHEI
YCIIOBUS XpaHEHUS, yKa3aHHbBIE B 1. 1.17, U HET ApyruX yKasaHWii.

1.14. JlomyckaeTcsi TOTOBUTh paCTBOPBI TOYHOM MOJIIPHOM KOHIIEHTPALIAH, I KOTOPBIX KO3 dUIIMEHT
TIOIIPABKU HE OIPEAEISIoT. B 5TOM citydae HaBeCKY CIeLMAIbHO TOATOTOBICHHOTO YCTAHOBOYHOTO BEIIECTBA
wm ['CO 1-ro paspsaa g TATPUMETPUHU B3BEIIMBAKOT (PE3Y/ILTAT B3BEIMBAHUS 3aIIMCHIBAIOT B IPAMMAX C
TOYHOCTBIO JIO YETBEPTOI'O NECATUYHOTO 3HAKA) Y IIPUTOTOBJIEHUE IIPOBOIST B KAJIMOPOBAHHOI MEPHOH ITOCYJIE.

(U3menennas pepakums, M3m. Ne 1).

1.15. Eciu TUTpOBaHHBIIT paCTBOP MPUMEHSIOT M ITOTCHIIMOMETPUIECKOTO TUTPOBAHU, KO Pu-
LIMEHT IIOIIPABKM YCTAHABJIMBAIOT ITOTEHLIMOMETPUYECKY B YCIIOBUSIX IIPOBEACHUS aHAIIM3A.

1.16. TurpoBaHHBIE PACTBOPHI TOTOBAT M XPAHAT B CTEKIAHHBIX OYTHUIKAX, CKISHKAX C TyOycoM
('OCT 25336), pacTBODEHI ILIEIOYEH — B IMOIUITWIEHOBBIX GYTBHIIKAX.

CKIISIHKY ¢ TYOYCOM WM OYTBUIKY JOJKHBI ObITh COEAUHEHBI CO CKIITHKAMM JIIA IIPOMBIBAHUS I'a30B
CILK (I'OCT 25336), comepXalllIM{ HEKOTOPBII 0OBEM TOIrO XK€ PacTBOpa, a JUId IUEIOYeE — elle C
Tpyokamu tuna TX-II (I'OCT 25336), comepxamumu mnortotutess XII-U win gpyrve IIOTTIOTUTETA
VIJIEKUCIIOTO Ta3a.

CISIHKHY ¢ TyOycOM Win GYTBUIKY [UISI pACTBOPOB BELIECTB, pasjiaraloluxcs IO ACHCTBMEM CBETA,
JIOJDKHBI OBITH U3 TEMHOTO CTEKJIa WIH IOKPAIUEHBI YEPHBIM JIAKOM.

(U3menennas pepakums, U3m. Ne 1).

1.17. TuTpoBaHHBIE PACTBOPBHI XPaHAT B IIOMEILUEHUAX IIPM KOMHATHOM TeMIIEpaType B MECTaXx,
3aIIMIIEHHBIX OT IONATAHUS IIPAMbBIX COJTHEYHBIX JIyqeil.

1.18. Ha cxigHKax ¢ TyOycOM WIM OYTBUIKAX C TUTPOBAHHBIM PACTBOPOM YKA3BIBAIOT Ha3BaHUE
pacTBOpa, 3aJaHHYI0 MOJISIPHYIO KOHLIEHTPAIIO, K03GhdUIMEHT TONpaBKy, MPUMEHAEMbBI HHIUKATOD,
IaTy (YUCIo, MECSL, TOI) U TeMIIepaTypy YCTAHOBICHUA KO3((ULIMEHTa TOIIPaBKH.

JomyckaeTcs BMECTO 3aTaHHOM MOJIAPHON KOHIIEHTpaIllMK M Ko3(hdUIIMeHTa TONpaBKM YKA3LIBaTh
3HAUEHNUE TOYHOM MOJIIPHON KOHIEHTPAIMM € YETBIPhMS 3HavYalMMM Ludpamu nocie sangaroi. Ilpu
TIOTEHITMOMETPUYECKOM TUTPOBAHUY BMECTO MHAWKATOPA IPUBOAIT YKa3aHUE O MPUMEHEHNY IIOTEHIIAO-
METPUIECKOTO METOMA.

(U3menennas penakims, M3m. Ne 1).

1.19. TuTpoBaHHBIE PACTBOPHI, B KOTOPBHIX IIPU XPAHEHUU TOSBIINCH XJIOIBS WIN OCaIoOK, HE
JIOJDKHBI IIPUMEHATHCS.

1.20 TuTpoBaHHBIE DPACTBOPHI MEHBIIEH MOJISIDHONH KOHLIEHTpAllMM BEIIECTBA, Ye€M YyKAa3aHO B
HACTOSIIEM CTaHAAPTE, TOTOBAT U3 TUTPOBAHHBIX PACTBOPOB GOJIBIIEI MOJISPHOI KOHIIEHTPAIMH COOT-
BETCTBYIOIIMM pa30aBIeHUEM BOJOM, HE COAEPXKAIIEH YITIEKUCIIOTHI, €CJIM HET Apyrux ykasauuit. Koadg-
GUIIMEHT TTOTIPaBKU TUTPOBAHHOTO PACTBOPA GOIBIIEH MOIAPHOI KOHILIEHTPALIMY TIEPEHOCUTCS HA PACTBOD
MEHBIIIEH MOJISIPHON KOHIIEHTPALIMU C YIETOM pa30aBiIeHUs B KAIMOPOBAHHOI MEPHOM IIOCYJE.

Paz6aBiieHHbIE TUTPOBAHHBIE PACTBOPHI IIPUMEHSIOT CBEKEIIPUTOTOBIEHHBIMU.

(U3menennas pepakums, M3m. Ne 1).

2. IPUTOTOBJIEHUE TUTPOBAHHBIX PACTBOPOB

2.1. KucnoTs cepHasd M COJSAHAafA, PACTBOPH MOJSAPHHBX KOHIEHTpa-
uuit ¢ (1/, H,SO,) u ¢ (HCl) = 1 monn/am3; 0,5 monn/am® u 0,1 Mo p/mm?

®opmyina H2SO4 ®opmyna HCI

OTHOCUTEIBHAS MOJIEKYIIpPHASL OrHOCHUTEIbHAS MOJIEKY/IIpPHAS
Macca — 98,07 Macca — 36,46

MoigapHasa Macca SKBUBAJIEH- MongapHas Macca 3KBUBaJIEH-

Ta — 49,04 r/MOIB Ta — 36,46 r/™MONB
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2.1.1. Peaxmugvi u pacmeopbi

Boma muctmwutuposanHas 1o F'OCT 6709.

Bapuii xopuctsiii mo T'OCT 4108, pactBop MaccoBoit goneit 20 %.

Kucnora cepnas mo T'OCT 4204.

Kuciora comanaa mo T'OCT 3118, KoHLEHTpHUpPOBaHHAA U pacTBOpbl KoHUeHTpauuii: ¢ (HCI) =
= 0,1 monp/mm> (0,1 H.) u 0,01 mons/mm3 (0,01 H.).

®eHongranens (uaaukarop) o TY 6—09—5360, crmpToBoii pacTBop ¢ MaccoBoit noneit 0,1 %.

MeTwioBblil oparKeBblii (nHAMKaTop) 1o TY 6—09—5171, pactBop ¢ Maccosoit moneit 0,1 %.

MeTwioBslit KpacHbl (MHouKatop) mo TY 6—09—5169, ciiupToBoit pacTBOp ¢ MaccOBOM Hoieit
0,1 %.

CMeIIaHHBIM KUCIOTHO-OCHOBHONM MHINKATOP (METIWIOBBLIN KPaCHBLIA M METWIEHOBLIN Tory0oit).

Harpusa 6pomun o TY 6—09—5331.

Hatpuit Terpaboprokucisiit 10-Bomusiit mo 'OCT 4199, npemnapar ¢ MaccoBoi HOJIEH OCHOBHOTO
Bemiectsa (100,0+0,2) %, rotosar mo . 2.1.1.1;

Harpuit xmopuctsiit o T'OCT 4233.

Hatpuit yrmexucnsiit mo T'OCT 83, npeaBapUTeIbHO IPOKAICHHBIN; TOTOBAT 10 1. 2.1.1.2.

TTomtorurens xumudeckuii nssectkosbil XII-U mo T'OCT 6755 win u3BecTh HaTPOHHAS.

CrupT STWIOBHI pekTudukoBaHHb Texaudeckuit mo TOCT 18300.

2.1.L1.1. IIpucomosarenue 10-600H020 MempabOPHOKUCAO20 HAMPUS

Ina monmydeHMs IIperapaTa, TOYHO oTBedaromero dopmyrte Na,B,0,-10H,O, 100 r mpenapara
pactBopsaoT B 550 cm3 Bomer mpu 50—60 °C (upu Gojee BBICOKOM TeMIIEpaType KPUCTAJUTU3YETCS
Na,B,0,-5H,0). PactBop dpribrpyror, oxnaxnaoT go 25—30 °C u sHepru4yHo nepemenmsaior. IIpu sTom
TIPOMCXOMUT KpucTammu3anus 10-BogHOTO TeTpaGopHOKHUCIOTO Hartpusd. OOpasyloluecss KpUCTAUILL OT-
(WIBTPOBEIBAIOT ¥ BTOPUYHO ITOABEPral0OT KPUCTAUIM3ALMM B TEX X€ YCIOBUAX. 3aTeM KpUCTaJUIbI
BRICYIIMBAIOT MEXIY JUCTaMM (DIIHTPOBAILHON Gymard, IIOMEIAIOT TOHKUM ciioeM B yawky [letpu u
IOBOIAT OO IIOCTOSHHOM MAcCHI, BBIIEPXKUBAsS B 3KCHKATOPE HaJd CMOYEHHBIMU BOHOIl KpUCTajlaMH
6pomuna Hatpua. Kpuctauisl 10-BogHOTO TeTpaOOPHOKUCIOTO HATPUS COXPAHAIOT B CTAaKaHYMKE VIS
B3BenmBanusa (IOCT 25336) B TOM Xe SKCHKATOPE IIPU TeX XKe YCITIOBUSX.

MaccoByo 10110 BOABI OIIpeAesaoT ciemyoomum odopasoM: 10,00 r npenaparta, mepekpucTaLIn30-
BAaHHOTO U JOBEIEHHOTO 0 IIOCTOSHHOI MacChl, BLICYIIMBAIOT B IviaTnHoBoM TurIe ('OCT 6563) cHavana
Ha BOISHON GaHe, 3aTeM Ha IecdyaHoi 6aHe WiM B cylnwibHOM kagy (rmpumepHo 200 °C), mocie 3Toro
— B MydenpHoi ITeun Tipu 700—800 °C 10 MTOCTOSHHOM MacChl (pe3y/IbTaT B3BEIIMBAHMS 3alIUCHIBAIOT B
rpaMMax J0 TPETLETO AECITUIHOTO 3HaKa), yTo cocTapidgeT 0,01 % u36GHITKA WUIM HEJOCTATKA BIIATH).

2.1.12. lIpuzomoeénrenue 6e3600H020 yeaeKUCA020 HAMPUS

Yrnexucerit Hatpuii ipokamuBaoT pu 270—300 °C 1o TOCTOSHHOI MACCH B IEHb YCTAHOBKY TUTPA.
JI71s1 3TOr0 HEKOTOPOE KOJIMYECTBO IIPEapaTa B IUIATMTHOBOM TUIJIE ¢ KPBIIIKOI ITOMEIIAIOT HA IIECYAHYIO
GaHIO TaK, YTOOBI YPOBEHD IIECKA CHAPYXKM OBUI HE HILKE YPOBHS IIperapara B Turie. TepMoMeTp IToMeIaioT
B IIECOK OKOJIO TUIJISL, IIPUYEM PE3EPBYAp €O PTYTHIO TEPMOMETPA JODKEH HaXOMUTHCS Ha YPOBHE IIperapara
B Turiie. banio Harpesarot noctenienHo g0 270—300 °C, npernapat BBIIEPKUBAIOT IIPU 3TOI TeMIIEpaType
O0KOJIO 2 4, IIePUOOUYECKH IIepeMeNIBas IUIATUHOBBIM IITIaTe/leM M TILATEJIBHO CJIedsd 3a TeM, YTOOBI
TeMIrepaTypa He nogHuMainachk cseiie 300 °C. IIpoxanuBaHye DOIYCKAETCS ITPOBOANTL B BHICOKOTEMIIE-
pATYpHOM 3JIeKTpUUYecKOM IKkady ¢ peryiupyeMoi TeMieparypoii. Ilocie oxmaxmeHUs IIperiapaT B3Be-
LINBAIOT U IIOBTOPSIOT IIPOKAIMBAHUE IO TOCTYKEHUS ITOCTOSTHHOM MACCHI.

JIJ11 KOHTPOITS TIOJTHOTBI TIpoKauBaHusa HaBecky 0,15—0,25 T mpoxajeHHOTO IIperapara pacTBOPSIOT
B BOJE, IIpUOABISIOT 5—7 T XJIOPUCTOrO HaTpus, oxiaxmaroT o 0 °C, npubasisaioT 2—3 KaIlli pacTBoOpa
deHondTarenHa u TUTPyOT U3 6wperkn 1(2)—2—50—0,1 (TOCT 29251) pacTBOPOM COJITHON KMCIOTBI
0,1 Moin/mM? 1o 0BecIBeUNBAHNS PACTBOPA. 3aMEYAIOT ITOKA3aHWA GIOPETKI («a» CM>), 3aTeM IIpUGABIIIOT
1 Xarumo pacTBopa METIIOBOIO OPAHXKEBOIO, IIPOMOJDKAIOT TUTPOBAHUE MO0 IIEPEXOma XKEITONM OKPacKu
pacTBOpa B PO30BYIO U 3aMEYAIOT IIOKA3aHUA GIOPETKM OT HaYaua TUTpoBaHus («6» cM3). Ecam oTHomeHue

7] 7]
i 2, NpOKaJIMBaHUE CUUTAIOT 3aKOHYEHHBIM. Eciu oTHOIlIeHUue 2 > 2 (1. e. He Bech GUKapboHar

NpeBpaTWICA B KapOoHAT), IPOKAIMBAHUE IIPOAOIIKAIOT.

TIpokaneHHBIN IpenapaT HepeHocdST B OaHKy ¢ NpULDIA(OBAHHON NPOOKOW U COXPaHSIOT B
5KCHUKATOPE € M3BECTKOBBIM XMMUuecKUM morioruresieM XII-M. MaccoBasi 10151 OCHOBHOTO BEILECTBA
nmopkHa 66Th (100+0,2) %.

MaccoByio JOTI0 TMAPOOKUCU HATPUA B YITIEKHCIOM HATPUU OIPEAEIIAIOT CIEAYIOIINM 00pa3oM:
30 cM BomBI IIOMEMIAIOT B KOHWYECKYIO Komby Ku-1—100—14/23 TXC (TOCT 25336) u Kunatar B
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TedeHUe 2 MUH. 3aTeM INpUbaBIAIOT 2 T aHAJIM3UPYEMOTrO YIJIEKUCIOIO HATpUS UM 3aKpBHIBAIOT KOJIGY
Ipo0OKOoi1, B KOTOPYIO BCTABIIEHA TPYOKA ¢ U3BECTKOBBIM XxuMuueckuM rororureneM XII-M. Cpasy nocie
PAaCTBOPEHHUS COMU K TOPAYEMY PACTBOPY IIPMWIMBAIOT 25 ¢M3 pacTBOpa XJIOPUCTOTO Gapusa M IBe KaIlId
pactBopa (deHondranenHa. [locne 3Toro Koy 3aKpeIBaIOT TOH Xe ITPOGKOIM, B30AITHIBAIOT U OXJIAXKIAIOT.
Ecmu pacTBOp OKpacWTCs, €ro TUTPYIOT u3 Otoperku 6—2—2(5) wm 7—2—3(10) ('OCT 29251) no
obecBEYMBAHNS PACTBOPOM coJLaHOM KuciaoTel 0,01 Momn/mv3. Ha THTpoBaHUE HODKHO PacXOIOBATHCA
He Gomee 1 cM3 pacTBOpa CONSHOM KUCJIOTBI, YTO COOTBETCTBYET MACCOBOI JOJI€ THMAPOOKMCH HATPUA
0,02 %.

2.1.2. Ilpucomosnenue pacmeopog Kuciom

PacTBOpBEI KHCIOT TOTOBAT Pa30aBlIEHMEM COOTBETCTBYIOIIMX KOHLEHTPUPOBAHHBIX KUCOT. JUIs
npuroTosieHusa 1 M3 pacTBopa GepyT 0GbeMbI CEPHOI 1 CONSHOM KUCIOTH, YKa3aHHbIE B TabL. 1, 2.

Ta6auma 1
OGBEM KOHIIEHTPUPOBAHHOM CEPHOM KUCHOTHI, HEOGXOMUMBIIA I TIPUTOTOBNIEHUS 1 am3
I N pactBopa, cM3
OTHOCTb CEPHOI KHCIOTHI
p, I/cm3
¢ (1/, H,SOy) = 1 mons/nm3 | ¢ (1/, HySOy) = 0,5 mons/om3 | ¢ (1/, H,SO4) = 0,1 Monb/nm3
(1n) 0,5H) 0,1 n)

1,830 29,0 14,5 2,9

1,835 28,6 14,3 2,8
Ta6nuuma 2

OGBeM KOHIICHTPUPOBAHHOW COMSTHOM KHCIOTHI, HEOOGXOMMMBIN ISl IPUTOTOBAeHHS 1 M3

3
. acTBOpA, CM
[T10THOCTb CONSTHOM KUCIIOTHI p pa,

p, T/cm3
= 3 = 3
¢ (HCl = 1 monb/mm3 (1 H.) ¢ (HCD (og,ixonb/ M ¢ (HCD (0,()1’1['];[0”')/ m
1,174 90,0 45,0 9,0
1,188 85,0 42,5 8,5

OTMEpPEeHHBI 00BEM KMCIOTEI OCTOPOXKHO IIPH IIEPEMEIIMBAHUN BIIMBAIOT B BOAY U JOBOHAT 00BEM
pactBopa Bomoii go 1 mm3.

2.1—2.1.2. (M3menennas penaknusi, M3m. Ne 1).

2.1.3. Onpedenenue koaghdpuyuenma nonpagxu

2.13.1. Onpedenenue kosdppuyuenma nonpaeéxu no 6e3600HOMY yenreKuc-
AOMY HAMPUI

®opmyna Na,CO;.

OtHOCuTebHAS MOJIeKyIsIpHast Macca — 105,99.

MonspHast macca skBuBaieHTa — 53,00 T/MOB.

B 3aBuCMMOCTH OT MOJSAPHON KOHLEHTPALIMU IIPUTOTOBIEHHOTO PACTBOPA KUCIIOTHI HABeCKU Oe3-
BOJIHOTO YIJIEKMCIIOTO HATPUS B3BEIUMBAIOT B 3aKPHITOM CTAKAHYMKE JUISI B3BEIIMBAHUA B COOTBETCTBUU C
Tabm. 3.

Hapecky moMemmamoT B KOHMYECKYI0 Koj0y, mpubasisaoor 40 cm3 Boubl, n06asidior 3—4 Karum
pacTBopa CMEIIAHHOTO MHIMKATOPa M TUTPYIOT U3 OIOPETKM PACTBOPOM KUCIIOTHI 0 IIepexona 3eeHOM
OKpACKM DACTBOPA B KPACHO-(DMOJTETOBYI0 (WIS DPACTBOPOB MaccoBoil KonueHTpamuu 0,1 momn/mv3
nepexon Habmonaercd Ha (OHe MOJIOYHOTO CTEKIIA).

Ta6mnuma 3

3ajaHHasg MOJISPHAs KOHICHTPAIIMS! TUTPOBAHHBIX PACTBOPOB

Macca naBecku Nay,COs, T

CEPHOM KHUCIIOTHI COJISTHOM KMCIIOTBI
c ( /2 HoS04) =1 MOJ'II:./,Z[M (31 H.) cHC)H =1 MOJIB/,Z[MS 1 1) Or 1,6000 mo 2,1000
c( /2 H»>S04) = 0,5 MOJII)/,Z[M 0,51.) ¢ (HCl) = 0,5 monn/mm” (0,5 H.) » 0,8000 » 1,0000
¢ ({/2 H2S04) = 0,1 moms/mv> (0,1 1.) ¢ (HCl) = 0,1 momb/mm” (0,1 H.) » 0,1600 » 0,2100
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3aTeM pacTBOP HAIPEBAIOT, KUIATAT 2—3 MUWH JJIA YHIAJICHHUSA YIJIEKUCIOTH M ITOCIIE OXJTaXXKIECHUS
TIPOIOJIKAIOT TUTPOBAHME JIO TIEPEXO/Ia BHOBH ITOABUBIIEHCA OKPACKM PACTBOpPa B KPacHO-(HOIETOBYIO.

JlommyckaeTcsl MPUMEHAThL B KAaUeCTBE MHIAMKATOpPa METWIOBBLIM OpPAaHXKEBHIM, IIPM 3TOM OKpacKa
pacTBoOpa MEPEXOIUT U3 KEITOM B OPAHXEBYIO.

2.1.3.2. Onpedenenue kosdppuyuenma nonpaexu no 10-600nomy mempabop-
Hokucaomy wamputo (0as pacmeopa moarapuoii konuyenmpayuu 0,1monv/0m’)

®opmyna Na,B,0,-10H,0.

OrtHocuTenbHas MoJIeKyJsipHas macca — 381,37.

MonsipHast Macca sxBuBajieHTa — 190,68 r/MOJIB.

0,6000—0,8000 r 10-BomHOrO TETPAGOPHOKMCIOTO HATPHUA IOMEIIAIOT B KOHMYECKYIO KOJIOY, pac-
TBOPAIOT TIpM 3HeprudHoM B3bamroBammu B 30—60 cm® Terwroit (50—60 °C) Bompl, oXIaxmaioT 0
KOMHATHOM TeMITEpaTyphl, J06aBIIAIOT 3—4 KaIUIM pacTBOPA METIJIOBOTO KPACHOTO M TUTPYIOT M3 GIOPETKU
PACTBOPOM CEPHOM WIM COJTHOM KMCIOTH KoHIeHTparmu 0,1 Moyb/aM3 1o mepexoma XelIToil OKPackKu B
PO30BAaTO-OPAHKEBYIO.

2.1.3.1; 2.1.3.2. (U3menennasa pegakmus, Usm. Ne 1).

2.1.3.3. (Mckmouen, Uzm. Ne 1).

2.1.4. PacTBOpHI KHCJIOT, KOTOPBIE XPAHATCA IIPOTOJDKUTEIIEHOE BPEeMSA, MOTYT YBEJIMYUBATH CBOIO
MOJIAPHYIO KOHIIEHTPAIIWIO 33 CYEeT McIapeHus Boabl. [Ipy HaMIuy HA CTEHKAX CKIIAHKU ¢ TYOYCOM WU
OYTHUIKY Kalellb BOABI PACTBOD Iepefl IIPUMeHEHEM HEOOXOMMMO B30ANTHIBATE.

22. Hatpud TUIPOOKHUCH PAaCTBOPH MOJISPHBIX KOHLEHTpaUui
¢ (NaOH) = 1 monn/am3, 0,5 Mmonn/am® u 0,1 Mo nb/um?

®opmyna NaOH.

OtHocurensHas MosekyisipHas Macca — 40,00.

MomngapHas macca sxkBuBaneHTa — 40,00 r/Moib.

2.2.1. Peaxmuguvi u pacmeopul

Bopa nucriwmuposanHas 1o FOCT 6709.

Kammit tognoBatoxucnerit mo 'OCT 8504, mpemapar ¢ MaccoBoif Jojeil OCHOBHOTO BeIllECTBa
(100,0£0,2) %; rortoBar BeicymmmBanueM Ipu 100 °C mo mocTosiHHOM Macchl. IlpM HeoGXOmMMOCTU
TIPOBOISAT IIEPEKPUCTALIM3ALNIO (IBA-TPU pa3a) U3 TPEXKPaTHOTO KOJMYECTBA BOABI C IepeMellBaHUEM
BO BpeMS KPUCTAUTA3AIIY.

Kuciora cepras mo TOCT 4204, pacTBopbl MOMSPHBIX KoHUEeHTpauwuit: ¢ (1/, H,S0,) = 1 Moib/om3
(1 1.); 0,5 momb/oM? (0,5 1.); 0,1 Mons/mm3 (0,1 H.) W

kuciora cojaag 1o TOCT 3118, pactBopst MonspHbix KoHuenrpauumii ¢ (HCl) = 1 moms/mm3 (1 1.);
0,5 moms/mv3 (0,5 H.); 0,1 moms/mM3 (0,1 H.).

MerwoBslii oparxepsiit (maaukarop) o TY 6—09—5171, pacrBop ¢ MaccoBoii moneit 0,1 %.

®enondratent (uHmukarop) mo TY 6—09—5360, crmpToBoit pacTBOp ¢ MaccoBoit mojeit 1 %.

CMelIaHHBI!T KUCIIOTHO-OCHOBHOM MHAMKATOP (METWIOBBIM KPACHBIM M METWIECHOBBIH ToJTy0o0il).

Hatpus runpooxucs 1mo F'OCT 4328.

Kuciora surapras mo TOCT 6341, mpenapar ¢ MaccoBoi gojeit ocHoBHoro Belectsa (100,0+0,2) %,
TOTOBAT cleAyiommM obpasoM: 100 T penapara pacTBOPSAIOT MPU KUIIAYEHUM B 165 cM3 BOIBI, pacTBOD
GUIBTPYIOT M OXJTAXIAIOT TIPY IIEPEMETIMBAHNN IO KOMHATHOI TEMITEPATYPHI, BHIACIMBILNECS KPUCTAJUIBL
OTGWIBTPOBLIBAIOT ¥ BTOPUYHO NEPEKPUCTAIUIM30BLIBAIOT B TEX XK€ YCIIOBUAX, 3aTEM BBHICYILIMBAIOT MEXIY
JMcTaMu (pYIBTPOBAIBHONM OyMarm o TeX ITOp, ITIOKA OHM He TepecTaHyT NPWIMIIATL K CTEKISTHHOM
rmajouke. llepekpucTaNIM30BaHHYI0 SHTAPHYIO KWCIOTY IIEPECHINAIOT B OaHKy ¢ IIPUIUIM(OBAHHOIM
TIPOOKOIT M XpaHIT B 9KCUKATOPE, HAIOJHEHHOM XJIOPUIOM Kalbliyd, BeicymeHHbM mpu 100 °C. B meHn
YCTaHOBIIEHUS KO3 dUIIMEeHTa TOIPaBKN HABECKY ITOMETIAIOT B CTAKAHYMK JUIS B3BEIMBAHMS M CYIIAT 10
TIOCTOSTHHOM Macchl 1ipu Temueparype (100+5) °C.

Kamuit ruppodranar (xkanuii ¢hTajgeBOKUCIIBIA KUCIBIIA).

Crupt 5TwioBbI pekTiduKkoBaHHbIN TexHrmaeckuid 1o 'OCT 18300.

2.2.2. Ilpueomoenenue pacmeopos

250 r ruapooxucu HaTpus pactBopstoT B papdopoBom (I'OCT 9147) wim PpTopoILIacCTOBOM CTAKAHE
B 250 cm3 Bompl. TTocie oxyaXaeHus pacTBOPA 10 KOMHATHOM TeMIIEPATYPDI €70 IIEPEHOCAT B CTEKIISTHHBIIA
WIM TOJUATWICHOBBIA COCYJ, 3aKPBIBAIOT PE3MHOBOM WJIM IOMUATWIEHOBOI MPOOKOW U B TeYeHUE
2—3 HeHeNb BBHIIEPXKWBAIOT O TIOJTHOTO OCAXACHWS YIJIIEKUCIIOTO HAaTpuUs, HE pacTBOPMMOIO B PACTBOPE
TMAPOOKUCH HATPUS YKA3aHHON KOHLEHTPALIUU.

B oTcTosBIIEMCS [TPO3PAYHOM KOHIIEHTPUPOBAHHOM PACTBOPE YCTAHABIMBAIOT MACCOBYIO KOHIIEHT-
PaLUIO THAPOOKNUCH HATPUA TI0 TUTOTHOCTH (C TIPUMEHEHUEM Tabiui) wim TuTpoBaHueM. Ilpu Turpumer-
pudeckoM orpeneneHun 1 cM3 pactBopa, oro6paHHoro rmmnerkoir 4(5)—2—1 (FOCT 29227), moBousT
Bomoii mo 40 cM3 u Turpyror u3 Gropetkm (TOCT 29251) BMecTuMOCTBIO 50 cM? PacTBOPOM CepHOl WM



I'OCT 25794.1—83 C. 7

COJIIHOM KMCIIOTBI MOJIAPHOM KOHUeHTpaimy 1 Momb/mv3. 1 cM® pacTBOpa CepHOM KUCIOTEL MOISPHOM
KoHUeHTpauuu TouHo c¢ (1/, H,SO,) = 1 Monb/mM3 WM CONAHON KUCIOTH MOSAPHON KOHLEHTPAIIMA
touno ¢ (HCl)= 1 monn/um? coorserctyeT 0,04 I IMAPOOKUCH HATPYA.

g npurotoBneHus 1 mvM3 pacTBopa T'MAPOOKUCH HATpUsa OepyT 0OBEMBI KOHLEHTPHMPOBAHHOIO
pacTBOpa, COOTBETCTBYIOIINE MaccaM I'MIPOOKVCH HATPUS B TpaMMaxX, YKa3aHHBIM B TaOl. 4.

Tabnuma 4
=1 3 NaOH)= 0,5 3 NaOH) = 0,1 3
KOHIeHTpaIms pactsopa [4 (Na.OH)(l H‘)MOJ'II:/JIM ¢ (Na 20,5 ,H ‘)MOJ'IB/}Z[M ¢ (Nal )(0,1 H‘)MOJ'II;/,]IM
Macca runpookucy Ha-
TpUsl, T 40,0 20,0 4,0

3aTeM 06BeM pacTBOpa HOBOIAT Bomoit mo 1 mm3.

PacrtBop KoHUeHTpaLuy 1 MOJIb/MM3 XpaHAT B IIOIUATIIIEHOBOM WM CTEKIISHHON CKIIHKE C TyOyCOM
u OyThUIKE, TapaUHUPOBAHHON BHYTDPMU.

2.1.4—2.2.2 (A3meHnennas pegakmus, M3m. Ne 1).

2.2.3. Omnpedenenue xo3agpguyuenma nonpasku

22.3.1. Onpedenenue kospuyuenma nonpasKu no CONAHOU UAU CEPHOU
Kucaome

30—40 cM> pacTBOpa KMCIOTEL COOTBETCTBYIOIIEN KOHIEHTPALIUY, OTMEPEHHDIX U3 GIOPETKH, IIOME-
AT B KOHUYECKYIO KOJIOY, JO0GABIAI0T 3—4 KaIUIM pacTBOpa CMEIIAHHOIO MHAMKATOPA W TUTPYIOT U3
OIOPETKM PaCTBOPOM TMIPOOKUCH HATPUA IO TIEpeXoia KpacHO-(DHUOJIETOBOM OKpAaCKY pacTBOPa B 3€JICHYIO.

PactBop runpooxkucu HaTpys ¢ KoahGULIMEHTOM IIOTIIPAaBKU, OIIPEAEICHHBIM I10 COITHOMN WIKM CEPHOM
KHUCIIOTE, PEKOMEHIYETCS IIPUMEHATD IIPY TUTPOBAHMM CHIBHBIX MUHEPAIBHBIX KHUCIIOT.

22.32. Onpedenenue kKos3pQduyuenma nonpaexu no UOOHOBAMOKUCIOMY
Kaauw (0as pacmeopa moaapnot kKounyenmpayuu 0,1monv/0m® (0,1n.)

®opmyna KJIO;-HIO,.

OtHocHUTEeIFHAS MOJIEKYIISIpHas Macca — 389,91.

MomspHas macca sxBuBaneHTa — 389,91 r/™Mob.

1,2000—1,5000 r xucoro HOTHOBATOKUCIIOTO KAJIM IIOMEIIAIOT B KOHMYECKYIO KOJIOY M pACTBOPIIOT
B 100 cM3 ropstueit Boapl. Ilocite oxsmaxaenya 1o6aBisIioT 3—4 KAIUIM pacTBopa CMEIIAHHOTO MHIMKATOPa
U TUTPYIOT U3 OIOPETKN PACTBOPOM THAPOOKMCH HATPUS IO Ilepexola KpacHO-(UOJIETOBOI OKPAcKU B

3€JIEHYIO.
PactBOp TMnpooKkucu HatpuA ¢ KoabhOULNEHTOM MONPAaBKU, OINPENETeHHBIM M0 KUCIOMY HOTHO-

BaTOKUCIOMY KAIWIO, PEKOMEHAYETCA IPUMEHITh IIPY TUTPOBAHUY CWIBHBIX MUHEPAIBHBIX KUCIOT.
2.2.33. Onpedenenue xo3ppuyuenma nonpaséku no AsHMApHOU Kucaome
®opmyna CO,H(CH,),CO,H.

OTHOCHUTEIbHAsS MOJIEKYIIsIpHas Macca — 118,09.
MonsapHasa Macca skBuBajieHTa — 59,04 T/MOJB.
B 3aBHCMMOCTH OT MOJIIPHOI KOHLEHTPALMM IIPUTOTOBIEHHOTO PACTBOpA TMAPOOKHUCH HATPUS

HABECKU SHTAPHOW KUCIIOTHI B3BEIIMBAIOT B CTAKAHYMKE JUIS B3BEIIMBAHUS B COOTBETCTBUM C TaGn. 5.

Ta6auua 5
= 3 = 3 = 3
MonsipHast KOHIICHTpAIHS c (NaOH)(1 H.)MOJ]b/)IM c (NaOH)(O,SO;IS,)MOHL/M c (NaOH)(O’ 10]:[1‘)M011]>/,£[M
Macca STHTapHOU KHC-
JIOTHI, T 2,0000—2,4000 1,0000—1,2000 0,2000—0,2400

HaBecky sgHTapHO KUCIOTH IOMEIIAIOT B KOHMYECKYIO Ko0jOy, pactBopaioT B 40 cM3 BOmBI,
06aBIIAIOT 2— 3 KAy pacTBopa heHonpTalenHa U TUTPYIOT U3 GIOPETKH paCTBOPOM I'MAPOOKUCH HATPUS
IO TIOSIBJIEHUA He mcdesaronieil B TeaeHue 50—60 ¢ po30Boil OKpacKu.

PactBOp TMApOOKMCH HATPUA ¢ KO3(P(DULIMEHTOM IOTIPABKY, OTIPEIeIEHHBIM 110 SIHTAPHOI KUCIIOTE,
PEKOMEHAYeTCS IPUMEHSTH IIPY TUTPOBAHMM OPTAHMYECKUX KHUCIIOT U CIaGhIX MUHEPATBHBIX KHCIIOT.

2.2.3.1—2.2.3.3. (U3menennas penakuus, Usm. Ne 1).

2.2.3.4. Jlomyckaercsa onpeaeiarh KoahPUIMeHT OIpaBKU IT0 KMCIOMY (hTalIeBOKHCIOMY KaJlHKo C
npuMeHeHeM deHondTarerHa B KauecTBe nHauKaTopa win I'CO 1-ro paspsima Ne 2216—81.

(BBenen nonommurenbno, Mam. Ne 1).
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ITPHJIOXEHHE 1
Ob6s3amenvroe

Ta6auma 1
ITpuBenenne 0GbeMOB THTPOBAHHBIX PACTEOPOB MPH ,Il%l-ll-loifl TeMmmepaType

K oobemam mpu 20 “C (aas 1000 cm”)
Bojia, PACTEOPSI MONAPHOI PacTBOpHI MOMISIPHOM KOHIIEHTPAITUK
Temmeparypa, "C | xoHneHTparuu 0,01 Monn/nm3
u pactsop HCI 0,1 mons/nm3 | 0,1 Mons/am3 | 0,5 momb/am3 | 1 momb/mm3 | 0,5 mons/mv3 | 1 Mons/mm3

(xpome HCI) HCl HCI NaOH NaOH

5 +1,5 +1,7 +1,9 +2,3 +2,35 +3,6
6 +1,5 +1,65 +1,85 +2,2 +2.25 +3,4
7 +1,4 +1,6 +1,8 +2,15 +2,2 +3,2
8 +1,4 +1,55 +1,75 +2,1 +2,15 +3,0
9 +1,4 +1,5 +1,7 +2,0 +2,05 +2,7
10 +1,3 +1,45 +1,6 +1,9 +1,95 +2,5
11 +1,2 +1,35 +1,5 +1,8 +1,8 +2,3
12 +1,1 +1,3 +1,4 +1,6 +1,7 +2,0
13 +1,0 +1,1 +1,2 +1,4 +1,5 +1,8
14 +0,9 +1,0 +1,1 +1,2 +1,3 +1,6
15 +0,8 +0,9 +0,9 +1,0 +1,1 +1,3
16 +0,6 +0,7 +0,8 +0,8 +0,9 +1,1
17 +0,5 +0,6 +0,6 +0,6 +0,7 +0,8
18 +0,3 +0,4 +0,4 +0,4 +0,5 +0,6
19 +0,2 +0,2 +0,2 +0,2 +0,2 +0,3
20 0,0 0,0 0,0 0,0 0,0 0,0
21 —0,2 —0,2 —0,2 —0,2 —0,2 —0,3
22 —0,4 —0,4 —0,4 —0,5 —0,5 —0,6
23 —0,6 —0,6 —0,7 —0,7 —0,8 —0,9
24 —0,8 —0,9 —0,9 —1,0 —1,0 —1,2
25 —1,0 —1,1 —1,1 —1,2 —1,3 —1,5
26 —1,3 —1.4 —1,4 —1,4 —1,5 —1,8
27 —1,5 —1,7 —1,7 —1,7 —1,8 —2,1
28 —1,8 —2,0 —2,0 —2,0 —2,1 —2,4
29 —2,1 —2,3 —2,3 —2,3 —2,4 —2,8
30 —2,3 —2,5 —2,5 —2,6 —2,8 —3,2

Uncna B rpadax 2—7 BeIpaXaioT O0BEMBI B KyOMUCCKHMX CAHTHUMETPAX, KOTOpBIE CieayeT NnpubaButh (+) K
1000 cM3 cooTBeTCTBYIOMEH XUAKOCTH IpH ¢ °C MK BEMecTh (—) oT 1000 cM3, 9TO6BI OMYYHTH 0GBEM THTPOBAHHOTO
pactBopa rpu 20 °C.

IIpumepsi

1. B xom6y BMectuMOcTBIO 1 M3, Kaym6posanHyto 1pu 20 °C, HeobXomMO HATUTh rpw 15 °C pacTBOp a30THOKHC-
noro cepebpa 0,1 mMomb/mM3. Tlo Tabn. 1 Haxommm, uto 1ipu 20 °C 3ToT pacTBop 3aiiMeT o6heM Gonpimmii Ha 0,9 cm3.

2. U3 6ropetku, kKanmubposanHoil mpu 20 °C, npu 25 °C M3pacxoloBaHO Ha TUTpoBaHHWe 34,75 cM> pacTBopa
TUOPOOKKCH HATpUs KOHIeHTparuu 1 Mons/aM3. IIpu 20 °C pacxoy| peakTBa 6yIeT CIe/yIOmIHii:

34,75 - 1,5

34,75 — 1000

= 34,75 — 0,05=34,70 cM3.

Taoaxuma 2
ITonpaeka 00beMOB pa30aBaeHHBIX PACTEOPOB NMPH PA3HBIX TEMIIEPATYPAX

061eM, cm3
Temneparypa, °C 10 20 25 30 40 50
[Momnpaska
10 +0,01 +0,03 +0,03 +0,04 +0,05 +0,06
12 +0,01 +0,02 +0,03 +0,03 +0,04 +0.06
14 +0,01 +0,02 +0,02 +0,03 +0,04 +0.05
16 +0.01 +0.01 +0,02 +0,02 +0,03 +0.03
18 000 +0,01 +0.01 +0.01 +0.01 +0.02
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IIpodoaxcenue maba. 2

006BbeM, cM3
Temmeparypa, °C 10 20 25 30 40 50
[Mompaska
20 0,00 0,00 0,00 0,00 0,00 0,00
22 0,00 —0,01 —0,01 —0,01 —0,02 —0,02
24 —0,01 —0,02 —0,02 —0,02 —0,03 —0,04
26 —0,01 —0,03 —0,03 —0,04 —0,05 —0,06
28 —0,02 —0,03 —0,04 —0,05 —0,07 —0,09
30 —0,02 —0,03 —0,05 —0,07 —0,09 —0,12

Ta6u. 2 nosb3yroTest ipu paboTe ¢ pacTBopaMy KoHreHTpanun 0,1 Moib/aM3 wiu Gonee pa36aBieHHbIMU.

ITPHJIOKEHHE 1. (M3menennas pegaknus, Mam. Ne 1).

HHPHTOXEHHUE 2
Ob6s3amensvhoe

KAJINBPOBKA MEPHOI1 ITOCY/IbI

1. Obmme ykazaHus

1.1. ITepen ymoTpebieHUEM MEPHON IOCYIBI IIPOBEPSIOT €€ BMECTUMOCTh. MepHBIe KOJIOBI KaTHOPYIOT «Ha
BIMBAaHUE», 4 OIOPETKN U IMUIETKUA — «HA BEUIMBAHUE».

1.2. Tlepen npoBejicHHEM KATUOGPOBKM MEPHYIO IOCYAY THIATeAbHO MOIOT. IInmeTky M OOpeTKH He CyIar, a
MEPHEIE KOJIOBI OMOIACKUBAIOT STWIOBBIM CIIMPTOM WJIM alleTOHOM U CYIIAT Ha BO3IyXE.

1.3. KanmubpoBKy MepHOil IIOCYABL BMECTIMOCTBIO 10 50 ¢M3 IPOBOIIT ¢ IPUMEHEHHEM Becos Tia BJIP-200 r
(pe3y/IbTar B3BELIMBAHKS B IPaMMaX 3allMCHIBAIOT C TOYHOCTBIO JIO TPETHETO JIECATAYHOTO 3HAKA), CBhIIIE 50 cM3 — ¢
npumMeHeHreM BecoB Tuna BJIKT-500 r-M wmu BJIP-1 (pe3yabpTaT B3BEIINBAHKS B TpaMMaXx 3alliChIBAlOT ¢ TOYHOCTHIO
JIO BTOPOTO JICCSITUYHOTO 3HAKA).

1.4. Jdist B3BEIIUBAHUSA IIPUMEHSIOT cTakKaHUINKY st B3BermuBaHusa (TOCT 25336) win KoHHYecKie KOIGhI (C
pobkaMu) ¢ B3aumo3sameHsieMbiM KoHycoM (I'OCT 25336).

1.5. Tlpu xanubpoBKe MEPHOM KOMOBI U MUIIETKN B3BEIIUBAHUE IIPOBOISIT «METOAOM 3aMEIIEHHUS» ¢ UCIOIb-
30BaHMEM CBHHIIOBOI TPOOH.

1.6. [nst XatuGpoBKKM IPUMEHSIIOT AUCTHUIMPOBAHHYIO BOLY M3BECTHOMN TEMIIEPATYPBIL.

2. PeakTuBbl

Aneron o T'OCT 2603.

Bona mucrmwumposadnas o T'OCT 6709.

Hpobs oxoTtHnYbs, cioptuBHas 1 Kapredb 110 [OCT 7837 (apo6Gb cBUHIIOBA).

Crupt 3TAIOBBIN pekTrdhrKoBaHHBIN TexHnueckuit o F'OCT 18300.

3. KaamGpoBka MepHOii KOJOBI

Cyxyto MepHYI0 KOJOy ITOMEITAIOT Ha IIPaByIO YaIlKy BecOB M B3BelMBaior. Ha JieByro 4HallKy BeCOB CTaBST
CTakaH 1 J100ABIISIOT CBUHITOBYIO Jpo0h 10 ypaBHOBeMMBaHNA. Kol0y CHUMAIOT M HA €€ MECTO CTaBSIT Pa3HOBECHI JIO
JIOCTIKEHUST TOTOXKEHUST paBHOBeCHS. ([T OTHOYAIMIEYHBIX BECOB «METO/I 3aMEIEHUSI» IPUMCHSTHh HEOOSI3aTEIIBHO).

OCTOpPOXHO HAIIONHAIOT KOMOY BOJON 10 MeTKA. OKOHYATEIbHYI0 YCTAHOBKY YPOBHS BOABI B KOJOE IO MCTKH
OPOBOIAT IIpubaBIecHUEM (WA YIAICHUEM) HECKOJIBKHMX Karelb BOABI IIPU IOMOINU CTEKISTHHOM TPYOOUYKH C
OTTSIHYTHIM KOHITOM (MJIM TOHKOM IIMIICTKOM) TaK, ITOOBI HIKHU Kpaii MEHICKA BOZBI KAaCaJICsl BEPXHETO Kpast METKU
Ha koybe. Konby ¢ BOJOM MOMEINAIOT HA MpPaByH YallKy BeCcOB, Ha JIEBYI0 YaIlKy IIOMeImamT cTakaH. CHOBa
YPABHOBEIIMBAIOT YaIlKW J0OaBICHWEM CBHHITOBOW Jpobu. Koaby ¢ BOJON CHMMAIOT M CTaBSIT Pa3HOBECHI 10
JIOCTDKEHUS TIOJIOXKCHUST paBHOBeCHsI. PasHOCTD pe3ysIbTaTOB ABYX B3BEIIMBAHWIA COOTBETCTBYET MAacce BOABI, HAXO-
JIAIIECS B KOJIOE TIpH TAaHHOM TeMIIepaType.

Ornepanuio 3allONHEHUST KOJNOBI BOJNON W €€ B3BENIMBAHMS MOBTOPSAIOT TPW pa3a W BBMUCIBIIOT CpelHee
apudMeTHICCKOE TPeX 3HAUCHMIA.

Hctranbiii 06beM (Ve 5pe) KOIOBI BHIMUCIHIOT 110 GOpMYIIe

VHCT 20° VZO" - my,

rae Voo — 06bem, sanumaemsbii 1,000 r Boapl, mpuBeaeHnbi K 20 °C, B cOOTBeTCTBHM ¢ Tabl. 1, cm3;
my; — Macca BOJIbI, HAXO/slleHcsT B KOJIOe TIPY JIAaHHOW TeMIiepaType, T.
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Ta6numa 1
O0bem, 3anmmaemerii 1,000 r Boabl, B3BEMICHHLIA HA BO3IyXe ¢ MOMOUIBLIO PA3HOBECOB
M3 HEPXKABEIOWICH CTAJM C yUeTOM MONMPABOK HA B3BEIIMBAHME HA BO3JyXe M M3MEHEHHE 00beMa

Temneparypa, °C OmeM’z(l;EgBe(i?HHH K Temmeparypa, °C OmeM’zgegBeél;?H““ K
10 1,0016 21 1,0030
11 1,0016 2 1,0032
12 1,0017 23 1,0034
13 1,0018 24 1,0036
14 1,0019 25 1,0037
15 1,0020 2 10041
16 1,0022 27 10043
17 1,0023 28 10046
18 1,0025 29 10048
19 1,0026 30 1,0052
20 1,0028

4. KanuOpoBka mumeTkn

HanonHsoT nuiietky Bojoi. JUISI 3TOTO HWDKHHUI €€ KOHEI[ OIyCKAaloT B COCYId C BOAOH M OCTOPOXHBIM
BCACBhIBAaHUEM HAMOJHSIOT IUINETKY HA HECKOJNBKO MWUIAMETPOB BBINNIE OTMETKH. BepxHee OTBepcTHE 3aKpHIBAIOT
yKa3aTeJlbHBIM IajiblieM. HanoMHEHHYIO IMIIETKY TPUTIOAHUMAIOT HAJl BOJIOW M, YAEpXKUBasi BEpTHUKAJIbHO, YCTaHAB-
JIMBAIOT OTMETKY Ha YPOBHE IJIa3 TaK, YTOOBI KPYyroBas JIMHUS OTMETKM Ka3anach MpsaMoii. CBepXy NUIETKY MPOTHPAIOT
(GUIBTPOBANIBHOI OyMaroi. 3aTeM cIerka IIPUTIOHUMAIOT TTANET], 3aKPHIBAIONINIT BEpXHEE OTBEPCTHE, N30BITOK BOJBI
MeUIEHHO CIMBAIOT U3 MUIETKU JI0 TEX MOP, ITOKa HIDKHWI Kpalli MEHUCKAa He KOCHETCS OTMeTKH. Eciy mpu 3ToM Ha
KOHYHKE IMUIIETKU TOSIBUTCS KAIUISI, €€ CHAMAIOT, KACasiCh KOHYMKOM MUTIETKA CTCHKHU cocyna. [lepeHocAT comepxiu-
MO€ IMHUIIETKH B IIPeIBAPUTEIIBHO B3BEIICHHBIN CTAKAHYWK JUISI B3BEIMWBAHUS WIM KOHHYECKYIO KOJOy. Bo BpeMs
CIIMBAHUS BOIBI IMUITETKY JIEPXKAT B BEPTUKATBHOM ToNoXeHUH. [lociie OKOHYaHUS CIIMBAHUS MMPUKACAIOTCS HIDKHUM
KOHIIOM MUIIETKHY K BHYTPEHHE CTEHKE CTAKAHYUKA JUTSI B3BENIABAHUS WA KOHUYECKOM KOIOBI, 3aKPhIBAIOT KPBIILKOIH
WIK IIpOoGKOil 1 B3BeMBAOT. Bee oneparnum B3BeMBaHUSI IPOBOAT KaK P KaJuOPOBKE MEPHOI KOJIOBI.

I[To pasHOCTH pe3yNbTaTOB B3BEIMBAHWI OIIPESACISIIOT MAacCy BOJBI, BBUIMTOM M3 IMHUIIETKH IPU JaHHOM
Temneparype. Omepanuio 3alloJHCHWS IMIICTKWA BOJOM W B3BCIIMBAHWC ITOBTOPSIOT TPU pasa U OepyT cpeaHee
apudMeTHIeCKoe TpeX 3HAYeHHUIA.

BemmuciaeHne NCTHHHOTO 06beMa MUIMETKH MPOBOAAT Mo GopMyJie, IPUBEASHHOM B II. 3.

5. KaanGpoeka GiopeTkn

Kam6poBKy 610peTKi BMECTUMOCTBIO 25 1 50 cM3 poBoaAT yepe3 5 cM3, BMecTuMocThio 10 cM3 — yepes 1 cm3.
Tt onpeneneHus Ko3dhduiiueHTa IONpaBKy B TUTPOBAHHBIX paCTBOPax GIOPETKM BMeCTUMOCTBIO 50 cM3 B MHTepBae
20—40 cM3 KamubpyIOT Yepes KaxIbIil 1 cM3.

st kKami6poBKH GrOpeTKY YCTAHABIUBAIOT B BEPTUKAIBHOM IOOXEHUH, 3aIONHSIOT BOIOM BbIle BepXHEI
OTMETKHU (HyJIEBOE JICJICHUE), NIpe/IBApUTENbHO 3aIIOMHUB HIDKHUIN OTTSIHYTBIII KOHel] OIOpeTKH BhIlle KpaHa (Ciens
3a TeM, YTOOBI He OBLIO ITy3bIPHKOB BO3yXa). Y CTaHABIMBAIOT YPOBEHD BOJBI HA HYJIEBOM JACAEHUM TaK, YTOOBI HIKHUIA
Kpait MEHICKa Kacacs HYJIEeBON OTMETKY, YAAISIIOT BHUCAIIYIO HAa KOHIMKe O01opeTKH Karumo. [Tox 61opeTKy ycTaHaB-
JINBAIOT MIPEABAPUTEIHHO B3BEIICHHBIN CTAKAHYMK [UISI B3BEIIMBAHUS NI KOHUYECKYIO KOJIOY U CIMBAIOT OTIPeaeeH-
HEIT 06BEM BOIBL CO CKOPOCThI0 0Komo 10 cM3/MuH. Bee onepanuy B3BeIIMBaHMs IPOBOIAT, KaK IPH KaaIuOpOBKe
MEpHOM KOJOBI.

ITo pasHOCTH pe3yabTaTOB B3BEIMBAHUI ONIPENETISAIOT MaCCy BOABI, OTMEPEHHOH B OIOpeTKE MEXIy AeeHUSIMU
MIpY JaHHOMU TemIieparype. KatnbpoBKy IPOBOAST UISI BCEX MHTEPBAIOB, HAUMHAS OT HYJAEBON OTMETKH, KaK yKa3aHO
BBITIIE.

Onepanuio CAMBAHWS W B3BENIMBAHUS OTMEPEHHOTO OO0beMa BOABI IIPOBOAST TPU pasa U OepyT cpenHee
apudMeTUIeCKOe TpeX 3HAUCHUIA.

ITonpaBky obGwbema GlopeTkn (AV) paccuMUTHIBAIOT 110 GhopMyite

AV = V20° sy — VHOM’

rae Vg — 06beM Bozibl, sanmMaeMblit 1,000 r Bomsl, npuseneHHsiit K 20 °C (cM. Tabm. 1), em3;
m; — Macca BOJIbI, OTMEPeHHAS TI0 GIOpeTKe JUTS KaXIoro MHTepBaia o0beMa IIpU JaHHOU TeMIleparype, T;
Vo — HOMUHAIIBHBIN 06beM MHTEPBATA GIOPETKM, CMS.
ITompaBKK BBIMUCISIOT IS BCEX WHTEPBAJIOB M CTPOAT KPUBYIO IIOIIPABOK, OTKIAAbIBas IO OCH abclmcc
HOMUHAJIBHEIE 00BEMBI OIOPETKY, 4 TI0 OCH OPAUHAT — 3HAYCHUS ITOIIPaBOK.
1S TTOMy4eHUsT UCTUHHOTO 06BheMa, OTMEPEHHOTO 110 OI0peTKe, K HOMUHAIBHON BMECTUMOCTH IpHUGABISIOT
(WM BBMUTAIOT, B 3aBUCHMOCTI OT €€ 3HaKa) HaMICHHYIO IOTIPaBKy.

IIPHJIOXEHHUE 2. (Beegeno gomojHutenanHo, Mam. Ne 1).
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