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M E XTI OCY[LAPGCTIBETUHHUBGB 1 CTAHQAAPT

PEAKTUMBbI 1 OCOBO YNCTbIE BELLIECTBA
MeTtoabl npuroroBrneHus 6ygepHbix pacTBOpoB

Reagents and matters of special purity. Methods for preparation of buffer solutions

DNara BBepeHua — 2018—01—01

1 ObnacTb NpUMeHeHus

Hacrosawmii ctTaHgapTt pacnpoCcTpPaHAETCA Ha PeakTUBbl U 0COB0 YMCTbIE BELLECTBA, YCTAHABNUBAET Me-
TOAbI NPUroTOBNEHUst pabounx Gyce pHbIX paCTBOPOB, MPUMEHSIEMbIX TSl CO3/1aHUA Cpeabl C ONpeseneHHbIM
3HayeHuemM pH, konopumeTpuueckoro onpeaeneHust MHTepeana pH nepexoga OKpackm KMCAOTHO-OCHOBHBIX
WHAVKaTOPOB, a TaKKe AN NPOBEAEHUS HEKOTOPbIX PEaKLMA.

BenuunHbl pH, npuBeaeHHbIe B CTaHAApTE, OTHOCATCA K BOAHbLIM pacTBopam u oxsarbisaior pH ot 0,1
no 14,0.

2 HopmaTuBHbIe CCbINKN

B HacTosiLeM cTaHaapTe MCnonb30BaHbl HOPMATUBHBLIE CCIMIKW HA CREAYIoLLUE MEXTOCYlapCTBEHHbIe
cTaHaapThbl:

FOCT 8.134—2014 MocynapcTBeHHasn cucteMa obecneveHuns eauHCTBa u3MepeHuii. Metog usmepenui
pH Ha ocHoBe sveek XapHeaa

FOCT 8.135—2004 ocyaapcTBeHHan cucrema obecneveHus eaguHCTBa usMmepeHuin. CtaHaapr-TUTPbl
ANs NpuroToeneHnsi 6yepHbIX pacTBopoB — pabo4vmx 3tanoHoB pH 2-ro u 3-ro paspsaos. TexHuueckue u
METpOoNornyeckne xapakrepuctuku. Metoabl ux onpeaeneHus

FOCT 61—75 Peaktuebl. Kucnora ykcycHas. TexHudeckue ycnosusa

FOCT 83—79 PeaktuBbl. HaTpuit yrnekucnbiin. TexHuyeckue ycnosus

FOCT 199—78 PeakTtusbl. HaTpuin yKCyCHOKMCALIN 3-BOAHBIA. TEXHUYECKUE YCNoBusA

FOCT 1770—74 (1ISO 1042—83, ISO 4788—380) MNocyaa mepHasa nabopartopHas creknsHHas. LiunuH-
Apbl, MEH3YPKK, KONBbI, NPoBUpKK. OBLLME TEXHUYECKUE YCIIOBUA

FOCT 3118—77 Peaktuebl. Kucnora consHas. TexHu4eckue ycnosus

FOCT 3652—69 Peaktubl. Kucnora nuMoHHasa MoHornapar u 6e3sogHasn. TexHu4eckue ycriosus

FOCT 4172—76 Peaktusbl. Hatpui ¢pochopHOKMCAbIN ABY3amMeLlEeHHbIN 12-BOAHbIN. TexHuYeckue yc-
noBus

FOCT 4198—75 Peaktusbl. Kanuin pochopHOKUCAbIN 0a4HO3aMELLEHHbIN. TEXHUYECKUEe YCoBus

FOCT 4199—76 Peaktusbl. Hatpuit TeTpabopHokucnbiit 10-8oaHbIN. TeXHUYECKUe yCnoBus

FOCT 4233—77 Peaktusbl. Hatpuin xnopuctoli. TeXHU4YECKNE yCnosus

FOCT 4234—77 Peaktusbl. Kanui xnopuctbin. TexHU4eckue ycnosms

FOCT 4328—77 Peaktusbl. Hatpua rmapookucb. TexHu4ieckue ycnosus

FOCT 4517—87 Peaktusbl. MeToabl NPUroTOBNEHNA BCNOMOraTeSbHbIX PEAaKTMBOB U PACTBOPOB, NpU-
MEHAEeMbIX Npu aHanuse

FOCT 5860—75 Peaktusbl. Kucnora ammHoykcycHas. TexHudeckne ycnosusa

U3pnaHue ocbuumansbHoe
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FOCT 6341—75 Peaktussl. Kucnora aHrapHas. TexHuyeckme ycnosus

FOCT 27025—86 PeaktuBbl. O6LmMe ykasaHusi N0 NPOBEAEHUIO UCTILITAHUM

FOCT 29251—91 (MCO 385-1—84) MNMocyna nabopatopHasa creknsaHHasA. bioperku. Yacrs 1. O6ume
TpeboBaHua

FOCT 29252—91 (MCO 385-2—84) Mocyna naboparopHas creknsHHas. Bioperku. Yactb 2. Blopetku
6e3 ycTaHOBNEHHOIO BPEMEHN OXMAaHUA

MOCT 29253—91 (MCO 385-3—84) Mocyna naboparopHas creknsHHas. biopeTku. Yactb 3. BlopeTku ¢
BpeMeHeM oxuaanus 30 ¢

MpuMeyaHue—Npy NONL3OBaHUM HACTOSILLUM CTaHAAPTOM LieN1ecoobpasHo NPOBEPUTL JeWCTBUE CCbINOYHBIX
CTaHAapTOB B UH(OPMAaLMOHHON cUCTEME ODLLEro Nonb3oBaHUst — Ha oduuuanbHoM caiite defepanbHOro areHTcTea
Nno TEXHU4YECKOMY PErYNIMPOBaHWUIO U TEXHONOTUM B ceTU MHTEPHET Unu NO eXerogHoMy UHOpMaLMOHHOMY yKasaTesto
«HaumnoHanbHble cTaHAapThl», KOTOPLIA ONyGNUKOBaH N0 COCTOSIHUIO Ha 1 SHBapsi TEKYLLEro rofa, U No BbiNyckam exe-
MECAYHOro UHOPMALIMOHHOMO yKasaTensi «HauuoHanbHble CTaHAapThl» 3a TeKyLWid rof. Ecnu cchinouvHbiii cTaHaapT
3aMeHeH (M3MeHeH), TO Npu NOMb30BaHUM HACTOSILLMM CTaHAapTOM CIlefyeT PyKOBOACTBOBATLCS 3aMEHSAOLWUM (M3MEHeH-
HbIM) cTaHgapToM. ECrin ccbifioqHbIN JOKYMEHT OTMeHEH 63 3aMeHbl, TO NONOXEHUE, B KOTOPOM [laHa CCbIfKa Ha Hero,
NMPUMEHSIETCA B YaCTK, HE 3aTparuBaloLLEi STy CChIIKY.

3 Obwume TpeboBaHuA

3.1 Mpu NpuroToBNEHNM pacTBOPOB AOIMKHbI ObITh COOMIOaeHbI TpebosaHusa MOCT 27025.

3.2 OnAa npurotonennsa paboumx OydepHbIX PacTBOPOB NPUMEHSIIOT AWUCTUIIIMPOBAHHYIO BOAY, HE
coaepxatyto amokeua yrnepoga. forosar no MOCT 4517.

3.3 Ans npurotoBneHus pabdounx OydepHbiXx pacTBOPOB NPUMEHSIIOT PEeakTUBbI KBanudukauum X.u.
unn v.a.a., cneunanbHO NOArOTOBMEHHLbIE. nO}J,FOTOBKa peakTusoB U NPUroToBNEHUE UCXOAHbLIX PAcTBOpPOB
npuBeaeHbl B Tabnuue 1.

3.4 HaBecCku peakTMBOB B3BELUMBAIOT C NOTPELLHOCTLIO He Gonee 0,0001 r.

3.5 [ns npuroToBneHMs WMCXOAHLIX PacTBOPOB MPUMEHAIOT KAnUOpOBAHHbIE MeEpHble KOnbbl NO
FOCT 1770.

3.6 YkasaHHble B Tabnuuax pasgena 5 KonmyecTsa UCXOAHbIX PACTBOPOB CONAHON KUCNOTbI U TMAPOOKUCH
HaTpusi NpUBEAEHbI AN11 PACTBOPOB TOYHOW MONAPHOW KOHLEHTpaLuu.

3.7 VcxogHble pacTBOpbl NOCHe TLWATENBHOIO NEpeMeLIMBaHUs NEPEHOCAT B CyXUe CKIISIHKU G XOPOLLO
npunMcoBaHHbIMKU NpoBkamu.

3.8 LLeno4vHble pacTBOPbLI XPaHAT B MAOTHO 3aKPLITOW NOMIMSTUIIEHOBOW NOcyAe.

3.9 NcxogHble pacTBOpbl ANA NPUroToBneHus BydepHbiX pacTBOPOB OTMEPUBAIOT NPU Temneparype
(20 £ 2) °C npu nomowm Giopetok no MOCT 29251, MOCT 29252, MOCT 29253 1-ro knacca TOYHOCTU UM
GIOPETOK APYroro Krnacca TOYHOCTU, NPeABapPUTENBHO OTKAanNMOPOBaHHbIX.

3.10 McxoaHble pacTBOPLI XPaHAT NPU KOMHATHOW TeMnepaType B MECTaXx, 3aLUMLLEHHbIX OT nonaaaHus
NPAMbIX COSNTHEYHbIX fTy4eid.

3.11 NcxoaHble pacTBOpbl XpaHAT He Gonee 2 mec. Mpu Hanu4uKM B pacTBOPE NOMYTHEHUSA U XIONbEBUA-
HOro ocajka pacTeop Creayer 3aMeHUTb CBEXENPUIOTOBINEHHLIM. Paboune BydepHble pacTBOPbI XPaHEHMIO
He noanexar.

3.12 MNpu Heob6X0AMMOCTU NPOBEPKM Cpeabl onpeaeneHHoro pacreopa pH aToro pacreopa uamepsior
Ha pH-meTpe, npeaBapUTENbLHO NPOBEPEHHOM U OTKanubpoBaHHOM No 06pa3LoBbIM GydhepHbIM pacTBOpam,
npurotoeneHHoIM B cootseTcTeumn ¢ MOCT 8.134 n MOCT 8.135.

N3amepeHHoe 3HaueHune pH ana pabounx 6ydepHbiX pacTBOPOB AOMMKHO OTNMYATLCA OT BEMUYMH, yKa-
3aHHbIX B Tabnuuax, He 6onee yem Ha 0,1 pH.

3.13 MpurotoBnenne pa6ounx GychepHbIX pacTBOpPOB NpuBeaeHo B Tabnuuax 2—10. MNpurotoBneHue
pacTBopoB ¢ onpeaeneHHbIM 3Ha4eHueM pH npuseaeHo B Tabnuuax 11—12.

3.14 Mpu HeobxogmMmocCTH npurotoBneHus BydepHoro pacTeopa co 3HaueHuem pH, NMPOMEXYTOUHbIM
Mexay AByMs OrmkanLLUMMKU 3HAYEHUAMM, NPUBEAEHHBIMM B TABNMLAX, KONUYECTBA UCXOAHBLIX PACTBOPOB Ha-
XOAAT METOAOM UHTEPMONSALMMN.

3.15 [na npurotoBnenus GycdepHbIX pacTBOPOB MOXHO MCMONb30BaTh amnynbl C ONpeaeneHHon Ha-
BECKOW BeLLeCcTBa.

B sToM cnyyae coaepkumoe amnynbl HENOCPEACTBEHHO PACTBOPSAIOT B onpeieNneHHOM o6beme Boabl,
COrMacHO MHCTPYKLUMK, Npunaraemon kK amnyne.
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3.16 OTHOCUTENbHAA MOMEKYNApHaa mMacca peakTMBOB, YKa3aHHaA B HacCTOSALLEeM cTaHgapTe, paccyu-
TaHa no MeayHapoAHbIM aToMHbIM mMaccam 2016, npuHAaTbiM MexayHapoaHbIM COH30M TEOPUTUYECKON
n npuknagHon xumun (IUPAC), rae aTOMHblE MacChbl HEKOTOPLIX 9NIEMEHTOB yKa3aHbl B BUAE MHTEPBANOB.
Onsa ynpolieHns npu pacyeTe 0THOCUTESNbHOW MOMNEKYNSAPHOW Macchl peakTUBOB BblnK UCMONbL30BaHbI Cpes-
HWe 3Ha4YeHus 13 NpUBEAEHHbIX UHTEPBANOoB.



H

4 MoparoroBKa BeWECTB U NPUrOTOBIIEHUE UCXOAHbIX PacTBOPOB

Ta6nuya 1— MNpUroToBneHWe UCXOAHLIX PacTBOPOB

HavmeHoBaHue pe-
akTuea u opmyna

OTHoCK-
TenbHasa
Moneky-
napHas
macca

Hopma-
TUBHBIA
JOKYMEHT

MpeasapuTenbHas NOAroToBKa peakTuea

MonspHas
KOHLeHTpa-
LA pacTBo-

pa, monb/am

[puroToBrieHNe UCXOAHOrO pacTBopa

1 Kanuih ¢praneso-
KUCNBIA KACNbIN (Ka-
nuid Gudptanar)
CgH504K

204,20

70 r peaktvBa pacTeopsitoT B 200 cM3 ropsueit
BOAbl (KpUCTannuaauuio BeayT Npu Temnepatype
He Huxe 35 °C, Tak kak npu 6onee HU3KON Temne-
paType o6pasytoTcs KpucTannel TpudTanara Kanus
— Bonee kucnoii conu). Mony4eHHble KpUCTansbl
cyluaT 0 MOCTOSHHOW Macchl NpyU TeMnepaTtype oT
110 °C go 115 °C.

MNpu HannuMKM peakTMBa ¢ MaccoBomn A0nei 0OCHOBHOTO
BelllectBa B npefenax ot 99,9% go 100,0 % npeasa-
pUTEnbHYIO MOArOTOBKY BELLECTBA He NPOBOAAT

0,2

40,846 r noaroToBNIEHHOIO peakTuBa pacTBOps-
10T B BoAe M 06beM pacTBopa [OBOAAT BOAOW
no 1 am3

2 Kanui coccop-
HOKUCIBIA  0fHO3a-
MeLUeHHbIH KHyPO,

136,07

rOCT 4198

100 r npenapata pacTBOPSOT NPU HarpesaHun Ao
kuneHus B 150 cm3 Boabl. PacTBop duUnLTpyIoT ro-
pAYUM.

MpyU NOCTOSHHOM NepeMelunBaHun PUNLTpaT ox-
naxgatoT o Temnepatypel 10 °C. 3aTem aobaBns-
toT 150 cm3 sTunoBoro cnupTa. BeigenusLunecs npu
MOCTOSSHHOM NOMeLUUBaHUN (hunbTpaTa KpucTannbl
OTUNETPOBLIBAIOT HA OTCACLIBaIOWEN BOPOHKE U
CHOBa MepeKpuUCTaniu3oBLIBalOT B TEX Xe yCnosu-
FIX; KpUCTanmnbl cyluat Ao NOCTOAHHON Macchl npu
TeMmnepaType (110 £ 5) °C. MNpu Hanuuun peakTusa
C MaccoBOIi [Jorieil OCHOBHOrO BellecTBa B npeae-
nax ot 99,9% ao 100,0 % npeaBapuTenbHYO Noa-
roTOBKY BeLLecTBa He NPOBOAAT

0,1

13,610 r nogroToBnEHHOro peakTuBa pacTBOpS-
10T B Bole U 06beM pacTBopa A0OBOAAT BOAON
o1 gm3.

Ona crabunusayum pacteopa Jo06aBnsOT TpU-
YeTblpe Kanmau Tonyona Winu KpUCTanimk TMUMo-
na. Mpu paboTe ¢ BOAOPOAHLIM 3NEKTPOAOM
npubasrnexnne Tumona Ans crabunusauyun He
Aonyckaetca

3 Kanwuit xnopucThIi
KClI

74,55

FOCT 4234

PeakTuB npokanuealoT B NNAaTUHOBOM TUrNE Npu
Temnepatype 500 °C g0 NoCTOAHHOW Macchl

0,1n0.2

7,456 r (AnA pacTtBopa MONSPHOA KOHLEHTpa-
umn 0,1 monwb/am3) u 14,912 r (ana pacTeopa
MONSIPHON KOHUeHTpaumn 0,2 monk/am3) noa-
roTOBMEHHOrO peakTWBa pacTBOPSAIOT B Bofe U
o6vem pacTeopa gosoaAT BogoM Ao 1 am3

910¢—2'6l67 100



lpodomxeHue mabnuypi 1

OTHOCK-

HCI

MonapHas
TenbHas Hopma-
HaumeHoBaHue pe- o KOHLeHTpa-
MOneKy- TUBHbIN I'Ipe,qBaleTeanaﬂ noAroToBKa peaKkTubBa |-|pI/IFOTOBJ'IeHI/Ie NCXo4HOro pacreopa
akTuea u opmyna uua pacTeo-
nAapHaAa AOKYMEHT 3
pa, Mone/gm
Macca
4 KucnoTta aMUHOYK- 75,06 [OCT 5860 0,1 7,507 r aMUHOYKCYCHOI KncnoTel U 5,845 r xno-
cycHas CoH5O5N pUCTOro HaTpus, NOAroToBNeHHoro no 3.3, pac-
TBOPSAIOT B Boge M obbeM pacTBopa [OBOLAT
Bogoi go 1 gm3. dns cTabunusayum pacteopa
fJobaensT 3—4 Kannw Toflyona Wnu Kpuctarn-
nwk Tumona. MNpu paboTe ¢ BOJOPOLHLIM aek-
TpoAoM NpubasneHne TUMoNa He AonycKkaeTcs
5 Kwucnota numoH- | 210,10 | FTOCT 3652 — 0,1 21,014 r peakTnBa pacTBOpALOT B Boge U 06beM
Haa MoHormapar pacTBopa 40BoAAT Bofoit go 1 om3. [Ana npea-
CgHgO7.H,O ynpexaeHus NosiBNeHUs nreceHn creayeT Ao-
6aBWTb B PacTBOP KPWUCTaNNMUK TUMOMa UK He-
CKOJTbKO MUNNUTpamMMoB ofHowW pTyTu (Hgl,).
Mpu paboTe c BOAOPOAHBIM 3MEKTPOLOM Mpu-
GaBreHue TMoMa He gonycKaeTcs
6 Kucnota congHas 36,46 MOCT 3118 — 0,1n1 PacTBopbl FOTOBAT COOTBETCTBYHOLWMM pa3bas-

neHnem KOHLlEHTpVIpOBaHHOVI COMAHOM KUCNOTHI
Mnn UCNonbL3yrT aMmnynbl, cogepXalline onpe-
AEeneHHOe KONMYECTBO COSMAHOR KUCNOThI

MnoTHocTb KonuuecTso kucrotsl, cm3
KOHLEHTPM- MonspHas KoHUeHTpauna
poBaHHo .
KNCIOT!, pacTBopa, Momnb/AM
r/em® o1 1
1,17 9 %0
1,19 8,5 85

OTMepeHHOe KOMWYECTBO KWUCINOThl MEeANEHHO
BMMBalOT B BOAY M JOBOAAT obbeM pacTeopa
BogoW go 1 amS.

KoadhpumumeHT nonpaBkn ycTaHaBnmBatoT 0Ob-
€MHbIM METOA0M NO NPOKarieHHOMY MpW Temne-
patype oT 270 go 280 °C yrnekucrnoMy HaTputo
B NPUCYTCTBUWN METUITOBOrO OPaHXXeBOro

¢’616v 1001

9102



@ [IpodomxeHue mabnuypi 1

OTHOCK-

TenbHasn Hopma- MonspHas
HavmeHoBaHue pe- o KOHLieHTpa-
aKTMBa 1 q)opmyna MOIeKy- TUBHbBIN HPE,D,BapI/ITEJ'IbHaH NoAroToBKa peakTnea LMs pacTeo- |_|pI/Il'0TOBJ'IeHMe ucxoagHoro pacresopa
nApHas AOKYMEHT pa, Monb/am3
macca

7 Kucnota ykcycHasa | 60,04 roCT 61 — 0,2 12,010 r peakTuBa pacTBOPSIOT B BOAE M 06bEM

C MaccoBoil foneit pacTBopa AoBoAAT BOAOA o 1 AM

OCHOBHOrO BellecTBa

99—100 %

CH,COOH

8 Kucnota saHTap-| 118,07 | TOCT 6341 | 100 r peakTMBa pacTBOPSAIT MpW KUMAYEeHUN B 0,05 5,905 r noAroToBNeHHOro peakTuea pacTBOPSIOT

Hasg C4HgO, 165 cMS Boabl, PacTBOp HUNETPYIOT Yepes BOPOH- B Boe U obbeM pacTBopa AOBOASAT BOAOW A0
Ky ¢ oborpeBoM, punsTpaT NOCTOSHHO NepeMeLLn- 1 am3. [na crabunusauum pacTteopa go6asns-
BatoT. [locne oxnaxgeHWss pactBopa KpucTannsl 10T OAUH KpUcTannuk Tumona. Mpu pa6oTe ¢ Bo-
OTUMETPOBLIBAIOT Ha OTcacbiBaloLieli BOPOHKE W [OpPOAHLIM  3MneKTpoAoM CcTabunuanpoBaHHbIM
CHOBa MepeKpUCTannn3oBLIBaKOT B TEX Xe YCIoBU- pacTBOpPOM He Monb3yoTcA
ax. KpucTannel BelcyLLnBatoT npu Temnepatype 100
°C po nocTtoAHHOW Macchl. [pu Hanu4mmn peakTnea
€ MaccoBOIi Joneil 0CHOBHOro BelyecTsa oT 99,9 %
4o 100,0 % npefBapuTenbHyrO MOArOTOBKY BeLle-
CTBa He NpoBOAAT

9 Hatpus ruapoo- 40,0 [OCT 4328 | B hapcdopoBomM cTakaHe B 250 cmS Bogbl pacTteo- 0,1 PacTBOpbl roTOBAT COOTBETCTBYIOLUM pa3bas-

kncb NaOH patoT 250 r rnapooKkMcK HaTpus. 0,2 neHnem o6LEMOB KOHLEHTPUPOBAHHOIrO pac-

Mocne oxnaxaeHns pacTBop MepenuBarT B No-
nMaTUneHoBble nakoHbl UK CKIAHKW, MOKPbIThIE
napacuHoOM, C PE3NHOBOW WK MOMUSTUIIEHOBOM
npobkoi n B TedeHne 15—20 aHell BblgepxuBatoT
O TMOMHOro BbINaAeHUa ocafka yYrnekucnoro Ha-
TPUS, He pacTBOPMMOro B pacTBOPE MMAPOOKMCU
HaTpWs yKasaHHoW KOHLEHTpaLun. B oTcTosBLIEM-
CS Mpo3pa4YHOM pacTBOpe YCTaHaBMMBalOT copep-
XaHue rMAPOOKUCH HaTpUa TUTPOBaHUEM, ANS Yero
1 cm3 pacTeopa pasbasnsior Bogoit Ao 50 cm3 un
TUTPYIOT PacTBOPOM COMSAHON KUCNOTHI MONSAPHON
koHUeHTpauun ¢(HCI) = 1 mons/am3 unn cepHoi
KNCNOTbI MOMAPHOW KOHUeHTpauum ¢(1/2 H,80,) =
= 1 Monb/AM3 B MPUCYTCTBUM OfHOI Kanmu pacTeo-
pa WHOUKaTopa METWUMOBOro opaHxesoro. 1 cm3
pacTBopa KUCINOTLl MOMSIPHON KOHLEHTpaLMmU TOYHO
1 Mone/am3 cooteTcTyeT 0,04 r NaOH

TBOpa rMAPOOKUCH HaTPUs!, cofepxalLux cneay-
toLLMe KonuyecTBa npenapara:

MonsapHast koHUeHTpauusi pactBopa 0,1; 0,2,
1 monb/gm3,

Konunuecteo NaOH cooTtBerctBeHHO 4,0; 8,0;
40,0

OTMepeHHEIh 06beM pacTBopa [OBOAAT BOAOW
o 1 ams3.

KoadpdpununeHT nonpasku ycTaHaBnNnBakT TUTPO-
BaHWEM KWCIIOTOW COOTBETCTBYIOLLENA MOMSPHON
KOHLIeHTpaLuu No METUITOBOMY OPaHXeBOMY.
PacTBOp MOMAPHOW KOHLEHTpaumn 1 Monk/gm3
XpaHsAT B NONUSTUNEHOBOM briakoHe

9102—2'6167 LO0O
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HaumeHoBaHue pe-
aKkTuBa u dopmyna

OTHoCK-
TenbHasa
MoneKy-
napHasa
macca

Hopma-
TUBHBIIA
JOKYMEHT

lMpeaBaputenbHaa NOArOTOBKa peakTuea

MonsapHas
KOHLIeHTpa-
s pacTBo-

pa, Monb/am3

MpurotoBneHne UCXO4HOro pacTeopa

10 Hatpuit TeTpa-
6opHOKMCTBLIN
10-BoaHbIN (Bypa)
Na,B,0; 10H,0

381,32

rOCT 4199

100 r peaktuBa pacTsopsaloT B 550 cm3 Bogwl
npu Temnepatype ot 50 °C go 60 °C (npu 6o-
Nee BbLICOKOW TeMmnepaType KpUCTannuayeTcs
Na,B ,0,-5H,0).

PactBop ¢unbTpyloT U nocrie oxnaxzaeHus Ao
Temnepatypbl oT 25 °C go 30 °C npu sHepruyHoMm
NnoMeLLUBaHMN pacTBOpa NPOUCXOAMT KpUCTanmnu-
3ayus 6ypsbl.

Ob6pasytolmecs KpycTanbl 0TQWILTPOBLIBaIOT Yepes
oTcacbiBaloLLyl0 BOPOHKY M CHOBa MepeKpucTanimso-
BbIBalOT B TeX Xe ycnosusix. Kpuctannbl oTXumarloT
Mexay nvictamy ¢unsTpoBarbsHoi 6ymary, HacbinaroT
TOHKMM CIoeM B YallKy [1eTpy 1 Bbie pXMBaIOT B SKCU-
KaTope Haj, CMOYeHHLIMU BOAOW KpucTannamm 6pomu-
CTOro HaTpusA A0 NMOCTOSIHHOW Macchl. CoxpaHsIoT Kpu-
cTanmbl 6ypbl B TOM Xe 3KeuKaTope

0,05

19,070 r noAroTOBNEHHOrO peakTuBa pacTBops-
10T B Boge U obbeMm pacTBopa JOBOASAT BOAOW
ao 1 amd

11 Harpwuit dpoccop-
HOKWUCIbIV ABY3ame-
LLeHHbIA

Na,HPO4 12H,0

358,07

FOCT 4172

a) 150 r peaktusa pacTBopsioT B 150 cM3 Bogbl
npuv HarpeeaHun ao 100 °C. PactBop cunetpyioT
ropsAYUM 1 nocne oxnaxaeHus oTunsTpoBLIBatOT
BbiNaBLLUWe kpucTannel. Mepekpucrannusayuio no-
BTOPSAIOT Npu HarpesaHuu go Temneparypsl 100 °C.
MepekpucTannusoBaHHbIA peakTUB HarpeBaloT B dap-
¢hopoBoit YaLlKe Ha BogaHOW H6aHe Npu HenpepbIBHOM
nepemeLuMBaHAU [0 MOMHOMO BbICbIXaHUA BELLECTBA.
Mony4eHHylo CONb BbICYLUMBAIOT B 3KCUKaTOpe Haf
NAaBfeHHbIM XNOPUCTLIM KanbLMEM B TEYEHUE CYTOK.
B nepekpuctannusosaHHom peaktmee Na,HPO,2H,O
NPOBEPSIOT COflepXXaHWe OCHOBHOroO BellecTBa. [ns
aroro npubnusutensHo 0,5000 r BellecTBa pacTBops-
toT B 50 cM3 Bogbl, NpuGaBnsioT 2—3 cM3 HachILLeH-
HOro pacTBopa X/IOpPUCTOrO HaTpUsi U TUTPYIOT pac-
TBOPOM COMSHOM KUCNOTbI MOSISPHON KOHLEHTpaLmm
¢(HCI=0,1 monb/am® B NPUCYTCTBUM MHAMKATOPA Me-
TUNoBoro kpacHoro. [Mpu HeobxoAMMOCTU BHOCAT Mo-
NpaBky B BENUYUHY HABECKN.

1 cm3 pacTBOpa CONAHON KUCMOTHI MOMSIPHOM KOH-
yeHTpaLmn TouHo ¢(HCI) = 0,1 monk/am3 cooTseT-
ctByet 0,0178 r Na,HPO4-2H,0.

0,2

35,600 r noagrotoBneHHOro peaxkTuBa cocTaga
Na,HPO,2H,O (a) wnu 28,392 r npenapata
coctasa Na,HPO, (6) pacTsopsioT B Boge 1 go-
BoAAT obbeM pacTBopa Bogow Ao 1 am3. ans
cTtabunusayun pactsopa go6aensaT 3—4 Kan-
nn Tonyona Unn KpUCTannuK Tumona.

Mpu paboTte ¢ BOAOPOAHLIM 3NEKTPOAOM NpU-
6aBneHne TUMona Ans cTabunusayuun He gony-
ckaetcs

9102—¢'6167 LOO



© [IpodomxeHue mabnuypi 1

OTHOCHK-
TenbHas Hopma-
Morieky- TUBHBIN MpeasapuTentHasa NOAroToBKa peakTuea
napHas DOKYMEHT

macca

MongpHas
KOHL|eHTpa-
LS pacTBo-

pa, MOHb/AM3

HaumeHoBaHWe pe-

MpuroToBneHne UCXo4HOro pacTeopa
aKkTuea u opmyna P p P

6) 75 r npenapata pacTsopsioT B 250 cm3 Bogbl,
HarpeToil Ao Temnepatypsbl 60 °C. PacTtsop dunb-
TPYIOT ropsiduMm, punsTpaT oxnaxgaroT npyu nocTo-
SHHOM MepeMelwmnBaHuu Ao Temnepatypbl 10 °C.
BeinaBlumMe kpuctannbl OTUNBTPOBLIBAIOT Ha OT-
cacbiBaloLLieil BOPOHKE U CHOBa NEpeKpUCTann3o-
BLIBAIOT B TEX XK€ YCIOBUAX.

MonyyeHHylo conb CHavana BbICyWWBAIOT MpM
Temneparype He Bbiwe 30 °C B TeueHne 24 Y, 3atem
NPOAOIKAOT BbiCylUMBaHUE B CyLIMNBHOM LUKady
npu Temneparype 50 °C B TeveHne 3—4 4, U, HaKo-
HeLl, npu Temneparype (120 = 5) °C go nocTosHHoOM
Macchl, He gonyckas pacnnaeneHns conu. MNocne BbI-
CyLuMBaHnA conb Umeet coctas Na,HPO4

9102—2'616¥ LOO

12 Hatpuii xnopu-| 58,44 [ OCT 4233 | PeakTe npokanueatot npu Temneparype 500 °C B — MoAaroToBNEHHbIA peakTMB NPUMEHSIIOT NpU Npu-
cTbld NaCl nraTMHOBOM TUIMe A0 NOCTOAHHOR Macchl roTOBMEHUU pacTBOpa aMUHOYKCYCHOI KNCNOTbI
(CcM. KncNoTa aMUHOYKCyCHas)

13 Harpuin yme-| 105,98 FOCT 83 | PeakTB nomeLyatoT B NMaTUHOBOM TUFE C KPbiL- 0,05 5,300 r noAroToBMEeHHOro peakTuBa pacTBOPSAIOT
Kncnblii 6e3BoAHbIN KO B necyaHyto 6aHto Tak, YTobbl ypoBeHb necka B BoAe U o6beM pacTBopa JOBOAAT BOAOW A0
Na,CO4 CHapyXu 6blf He HUXe YPOBHS BeLLecTBa B TUMNeE. 1 am3

TepMoMeTp NoMeLLatoT B NECOK OKONO TUFNS, NpuU-
YeM pesepByap CO PTYTbi0 TEpMOMETpa AOMKeH
ObITb MOrPYXeH B NECOK U HAaXOAUTLCA Ha YpOBHE
BelllecTBa B Turne. BaHio HarpeBaloT NOCTENEHHO
o TeMnepatypbl oT 270 °C go 280 °C. lNpu aton
TemnepaType BeLleCTBO BhlAepXXuUBatoT Npubnuaun-
TenbHO 14, NepuogUyeckn nepemeLllnBan nnaTu-
HOBLIM LUNaTenem.

Mocne oxnaxaeHWs peakTuBa B3BELUIUBAOT W
NMOBTOPSAIOT NpoKanuBaHne 40 NOCTOAHHON Macchl.
MpokaneHHblli peakTUB nepeHocAT B GaHky c
XOpOLLO NpuLLNUMdoBaHHOW NPOGKOA U CoXpaHAT
B 9KCMKaTope C HaTPOHHOW U3BECTLIO

14 HaTtpuii ykeycHo- | 136,06 rocT 199 — 0,2 27,216 r peakTiBa pacTBOpSIOT B Bofe U 06beM
Kuenblit pacTtBopa AoBoAAT BoAoMR Ao 1 am3
CH;COONa-3H,0
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5 MpuroroBneHue pabounx 6ydepHbIX pacTBOPOB U PacTBOPOB C
onpeaeneHHbIM 3HaYeHnem pH

5.1 bBydpepHbie pactBopbl ¢ pH 0,1—2,2 u 6ucptanatHein bydepHein pacteop ¢ pH 2,2—3,8.

Tabnuya 2
Conzas kucriora, om’ PacTBop XMopucToro
Boaa, . © Kasims MOMAPHOM KOHLEH- Pacteop ¢rareso-kucrioro ka-
pH omd PacTBop MoMApHOM PacTBop MOnspHOM TpaLmm U MONAPHOM KOHUGHTPALMH
v | e |y b | AHOR e o
0,10 — 100,00 — — —
0,28 | 40,00 60,00 — — —
0,74 | 80,00 20,00 — — —
1,0 — — 100,00 — —
1,2 — — 75,10 24,90 —
1,4 — — 47,40 52,60 —
1,6 — — 29,90 70,10 —
1,8 — — 18,86 81,14 —
2,0 — — 11,90 88,10 —
2,2 — — 7,52 92,48 —
22 | 28,40 — 46,60 — 25
24 | 3540 — 39,60 — 25
26 | 42,00 — 33,00 — 25
2,8 | 48,50 — 26,50 — 25
3,0 54,60 — 20,40 — 25
3,2 60,20 — 14,80 — 25
3,4 65,05 — 9,95 — 25
3,6 69,00 — 6,00 — 25
3,8 72,35 — 2,65 — 25

5.2 bydepHblit pacteop ¢ pH 1,2—3 .4 (rnukokonesbiin 6ycep) npuseaeH B Tabnuue 3.

Tabnwuuya 3
| T sencician T ool KSR | pacrsopcommich o worapOR Ko
MORAPHON KoHLeHTpaLwmmn ¢(NaCl)=0,1 mons/am3, om3 W c(HCH=0,1 mone/am™, cm
1,2 15,0 85,0
1.4 29,0 71,0
1,6 38,0 62,0
1.8 455 54,5
2,0 52,0 48,0
2,2 58,0 42,0
2,4 63,5 36,5
26 70,0 30,0
2,8 76,0 24,0
3,0 83,0 17,0
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OkoHYaHue mabnuupi 3

PacTtBop aMUHOYKCYCHOM KMCNOThLI MONSAPHON KOHLUEHTpaLmMu

PacTBop consHoO KUCIOTbl MOMAPHON KOHLEHTpa-

pH ¢(C,H50,N)=0,1 MOMb/AMS B pacTBOpe XMOPUCTOT0 HAaTpUs - 3 3
MonspHoii koHLeHTpaumu ¢(NaCl)=0,1 Mons/am3, om3 Wwn ¢(HCNH=0,1 mons/am®, om

3,2 87,5 12,56

3,4 92,0 8,0

5.3 dochaTHO-UMTPaTHBIN BydepHsbii pacTBop ¢ pH 2,2—8,0 npueeaeH B Tabnuue 4.

Tabnuya 4
P:g::c’po‘isy:ar::(ﬂi'*' PacTsop NUMOHHOW PacTeop [By3aMeLyeHHOro PaCTEOD MMOHHON KifG-
oodhop ) KMCMOThI MOMNAPHON hocopHOKUCIIOro HaTpus P N
pH n:g; :ca):'pgaTM:n:p- KOHLIEHTPaLMN pH MOTSIPHOM KOHLIEHTpaLm :C;Tbl;rg?g p:og K_OFT Lg)H -
HerTpaunn. ¢(CgHgO7°H,0) = ¢(Na,HPO,-12H,0)= PaLA 6toe e Py T

¢(NayHPO,-12H,0)= =0,1 Moru:/,a,M23 cms = 0,2 monb/am3 , M3 = 0,1 monb/am®, cm
= 0,2 Monb/gm3 , cm3 : : : '

2,2 2,0 98,0 52 53,6 46,4

24 6.2 938 54 55,7 44,3

2,6 10,9 89,1 5,6 58,0 42,0

2,8 15,8 84,2 5,8 60,4 39,6

3,0 20,5 795 6,0 63,1 36,9

3,2 247 75,3 6,2 66,1 33,9

3,4 28,5 71,5 6,4 69,2 30,8

3,6 32,2 67,8 6,6 72,7 27,3

3,8 35,5 64,5 6,8 77,2 22,8

4,0 38,5 61,5 7,0 82,3 17,7

42 41,4 58,6 7,2 86,9 13,1

4.4 441 55,9 7,4 90,8 9,2

46 48,7 53,3 7.6 93,6 6,4

4,8 49,3 50,7 7.8 95,7 43

5,0 51,5 48,5 8,0 97,2 2,8

5.4 AuetaTHbiin 6ydepHbin pacteop ¢ pH 2,8—6,0 npuseaeH B Tabnuue 5.

Tabnuya 5
PacTBop ykcyckoit PacTBOP YKCYCHOKICIIOTO Ha- PacTBop yKeycHo ke~ | | A0TBOP YkeycHokicnoro
KUCNOTbI MONAPHOW P YKCYCH P ykcyct HaTpWs MONAPHOW KOH-
H COMLieHTpALYIM TPUS MONSPHOIA KOHLIEHTpa- oH | TOTI MONHpHO/ KOHUEH- LieHTpaL
P " unm ¢(CH,COONa H,0)= Tpaunn o(CH;COOH)= e
o(CH;COOM)= = 0,2 monb/am3, om3 = 0.2 Monb/am3, om> o(CH;COONa: H;0)=
= 0.2 mone/am3, cm3 : : ' ' = 0,2 mone/am3, cm3
2,8 100,0 — 46 51,0 490
3,0 98 0 20 48 40,0 60,0
3,2 97,0 3,0 5,0 29,5 70,5
3,4 94 5 55 52 21,0 79,0
3,6 92,5 7,5 54 14,5 85,5
38 88.0 12,0 56 9,5 90,5
4.0 82,0 18,0 5,8 7,0 93,0
42 73,5 26,5 6,0 50 95,0
4.4 63,0 37,0

10
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5.5 AHTaApHO-KNCNOTHO-GopaTHbLIN BydepHbii pactBop ¢ pH 3,0—5,8 npuseaeH B Tabnuue 6.

Tabnuya 6
PacTtBop AHTapHON PacTsop 6ypbl Monsp- PacTtBop AHTapHON PacTsop 6ypbl Monsp-
KMCNOTbI MOMAPHOW KOH- HOW KOHLeHTpaLuuu KMCNOTbl MOMAPHOW KOH- HOW KOHUeHTpaLumn
PH UeHTpauun ¢(C4H0,y) = ¢(Na,B40,-10 H,0)= PH ueHTpauum ¢(C4HgO,) = ¢(Na,B 40,10 H,0)=
= 0,05 monb/am3, cm3 = 0,05 monb/am3, cm3 = 0,05 monb/am3, cm3 = 0,05 mons/am3, cm3
3,0 98,6 1,4 46 70,0 30,0
3,2 96,5 3,5 4,8 66,5 33,5
3,4 94,0 6,0 50 63,2 36,8
3,6 90,5 9,5 52 60,5 39,5
3,8 86,3 13,7 54 57,9 42,1
4,0 82,2 17,8 56 55,7 443
4,2 77,8 22,2 5,8 54,0 46,0
4,4 73,8 26,2

5.6 docaTtHo-6opaTHbIit BydepHblii pacTBop ¢ pH 5,8—9,2 npuseaeH B Tabnuue 7.

Tabnuya 7
Cocrio oot | escraon oy o e sposouers | pacrsop oyt
pH . HOW KOHLIeHTpauum o HOW KOHLeHTpauum
Kanua MonspHoW KOHLUEH- o(Na,B,0,-10 H,0) = pH Kanua MOonApHOW KOH- o(Na,B,0;10 H,0)=
ng "1"WM C(KH2§O4)_ =0,05 Monb/p,M32, om3 LeHTPaLmu C(KH‘}PO%)_ = 0,05 mone/am3, cm3
= 0,1 Mone/gMm>, CM = 0,1 Monb/aM°>, CM
58 92,0 8,0 7,6 50,8 49,2
6,0 87,7 12,3 7,8 48,0 52,0
6,2 83,0 17,0 8,0 45,0 55,0
6,4 77,0 23,0 8,2 42 4 57,6
6,6 71,2 28,8 84 38,0 62,0
6,8 65,8 34,2 8,6 32,0 68,0
7,0 61,0 39,0 8,8 24 8 75,2
7,2 56,6 434 9,0 13,2 86,8
7,4 53,6 46,4 9,2 4.0 96,0

5.7 BopaTHblit 6ydhepHbiit pacteop ¢ pH 7,6—11,0 npuBeaeH B Tabnuue 8.

Tabnuya 8
PactBop Gypbl MOMAPHON KOH- PacTtBop COnNAHON KUCNOThI PacTtBop ruapookucu HaTpua
i G wora vt - | o 01 o v | ciNaORD = 0.1 maruie
7,6 52,2 47,8 —
7,8 53,8 46,2 —
8,0 55,9 441 -
8,2 58,5 41,5 -
8,4 62,0 38,0 —
8,6 67,5 32,5 -
8,8 75,0 25,0 —

11
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OkoHYaHue mabnuupbi 8

PacTBop Gypbl MOMAPHON KOH- PacTtBop conaHon KUcnoThl PacTBop ruapookucu Hatpusa
pH quTp:Lgng)cl(\;\loa:_lsz/ﬁag-10%3HzO) = Clzn:g%p:%ﬁ1 Kslzjl:l;*e;r/-npgumms MoanH=o|7| KOHL;eHTpa;mm 5
, , , M, CM ¢(NaOH) = 0,1 monb/gM®, cM
9,0 85,0 15,0 —
9,2 96,3 3,7 —
9,4 87,0 — 13,0
9,6 74,0 — 26,0
9,8 65,0 — 35,0
10,0 59,5 — 40,5
10,2 56,0 — 44,0
10,4 53,9 — 46,1
10,6 52,1 — 47,9
10,8 51,0 — 49,0
11,0 50,2 — 49,8

5.8 BopatHbIii 6ycdhepHbiin pacteop ¢ pH 9,2—11,0 npueaeH B Tabnuue 9.

Tabnuya 9
PacTBOp YrMeKNCroro HaTPUA MOMAPHOM KOH- PacTBop Gypbl MOMAPHOI KOHLIEHTPa LMK
PH LeHTpaumn c(Na,CO5) = 0,05 Monb/am3, cm3 ¢(Na,B407-10 H,0) = 0,05 mMons/am3, cm>
9,2 — 100,0
9,4 35,70 64,30
9,6 55,50 44,50
9,8 66,70 33,30
10,0 75,40 24,60
10,2 82,15 17,85
10,4 86,90 13,10
10,6 91,50 8,50
108 94,75 525
11,0 97,30 270

5.9 mukokonesbIi 6ydepHbii pacTeop ¢ pH 8,6—12,8 npuseaeH B Tabnuue 10.

Tabnuuya 10
PacTBOpP aMUHOYKCYCHOWN KNC- P PacTBop aMiHoyKcycHow
NoTbl MONAPHON KOHUEHTpaLUun acteop rmapoo- KicnoTk! MONAPHOW Kor- PacTtBop ruapookucu
¢(C,H=0,N) = 0,1 Monb/am3 B KNG HaTPUA MOM=p- Yentpaumu c(C,H;0,N) = HaTPUS MONAPHOIA KOH-
PH paczrsgpg XTOPUCTOTO HaTpuA Ho¥i KoHueHTpaLym || pH | = 0,1 Monb/am> B pacTeope LeHTpauun c(NaOH) =
MONApHo KgHueHTpaquu o(NaOH) = XMOPYCTOTO HATPUA MONAP- =0,1 mon/am3, cm3
o(NaCl) = 0.1 monb/am? = 0,1 Monb/AM3, cM> HOi KOHLIEHTpaLmm ' '
' AMT, ¢(NaCl) = 0,1 Monb/am3,
8,6 94,2 58 10,8 52,0 48,0
8.8 01,4 8,6 11,0 51,1 489
9,0 87,6 12,4 1,2 50,2 498
9,2 83,0 17,0 1,4 49,4 50,6
94 77 22,3 1,6 48,6 51,4
96 72,0 28,0 11,8 47,4 52,6

12
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P ; PacTBop aMWUHOYKCYCHO
noii?in%%:x:; igzy:eHr?rp:ﬁcm-m PacTBop rapoo- KMCTOTL! MOTIAPHOH KOH- PacTBop rmapooKucy
6(C,H5O5N) = 0,1 mons/am3 B KUCU HaTpus MONAP- _LI,EHTpaLWII/I "(5’2“502“) N HaTpWsa MONAPHOM KOH-
pH 2 5-2 HOIi KOHLIEHTpaLuK pH | =0,1 Monb/am3 B pacTBope -
pacTBope XIopUCToro HaTpus _ yeHTpauyum c(NaOH) =
. ¢(NaOH) = Xf0PUCTOro HaTpusa MonAp- a 3 .3
MOSIAPHOMW KOHLIeHTpaLuun =01 monu/am3. o3 HOI KOHLIEHTDALIAM = 0,1 Monb/am°, cM
NaCl) = 0,1 monb/am3 ' AV LeRTPAL
o ' ' ¢(NaCl) = 0,1 Monb/am3,
9,8 66,2 33,8 12,0 45,6 54,4
10,0 61,7 38,3 12,2 42,6 57,4
10,2 58,1 41,9 12,4 38,2 61,8
10,4 55,2 448 12,6 30,0 70,0
10,6 53,3 46,7 12,8 19,0 81,0
5.10 bBydepHbiii pacteop ¢ pH 12,0—13,0 npuseaeH B Tabnuue 11.
Tabnuya 11
H PacTBop XIOPUCTOrO Kanus MonsApHOW KOHLIEH- PacTBop rmapooK1cn HaTpust MONAPHOW KOH- Bona. cM3
P Tpamm ¢(KCl) = 0,2 Monk/am3, cm3 uenTpaLmn c(NaOH)=0,2 mone/gm3, cm3 Aa,
12,0 25,0 8,0 69,0
12,2 25,0 10,2 64,8
12,4 25,0 16,2 58,8
12,6 25,0 25,6 49,4
12,8 25,0 41,2 33,8
13,0 25,0 66,0 9,0
5.11 BydepHbiii pacteop ¢ pH 13,0—14,0 npuseaeH B Tabnuue 12.
Tabnuya 12
PacTBop rmapooKUcu HaTpUs MOISIPHOI KOHLEHTPauuu 3
PH ¢(NaOH)=1 mons/am3, cm3 Boaa, om
13,0 10,0 90,0
13,2 15,8 84,2
13,4 25,1 74,9
13,6 39,8 60,2
13,8 63,1 36,9
14,0 100,0 —
5.12 3HaueHus pH pa3baBneHHbIX pacTBOPOB KUCNOT NpuBeAeHbl B Tabnuue 13.
Tabnuya 13
MonsapHasa KoHLEeHTpa- MonsapHasa KoHLUeHTpa-
uuna pacrtsopa, Kucnota pH uua pacteopa, Kucnota pH
Mornb/am3 Mornb/amM3
1 ConsaHasn 0,10 0,05 CepHas 1,20
0,5 CepHas 0,30 0,01 CongHas 2,02
0,1 ConsaHasg 1,10 0,005 CepHas 2,10

13
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