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TOCT 30050—93

IIpeauciaonue

1 PABPABOTAH Poccniickoi Penepanueit

BHECEH Texnmueckum cekperapuaTom Mexrocynapcrsensoro Cosera
10 CTAHJAPTH3ANHA, METPOJIOTHHA H CepTHOHKALUH

2 IIPUHAT Mexrocynapcrsenipiv CoBeToM 110 CTAHAAPTH3ALHH, MeT-

posiorad H ceprudukanmd 21 oxkradps 1993 r. (mporokon Ne 4—93
or 21.10.93r.)

3a npAHATHE NPOroJI0COBAJIN:

HapgMeHopare HAUHOHAIBHOTO

Haumeopasue rocviapciea
M € FOCYA3p OpraBa CTaRAapTHIALHU

PecnyOiinka ApMeHus APMIOCCTAHIADT
Pecriybiiuka benapyceh beicranpapt
Pecniybavka Kaszaxcras KasrnascraHaapr
Pecniydonuxa MoJgosa MonaosacTasiapr
Poccutickag @enepanug Toccraypapt Poccuu
TypxMeHucrTad TypxMeHroCCTaHIapT
Pecniybnuka Y30exucran Yaroccrangapr
Yxpauna [loccraHmapT YKpauHH

3 Ilocranosnennem Komnarera Poccuiickoi Penepannn no CraHgaprHia-

I¥H, MeTpoaorun 1 cepruduxannn ot 23.11.94 Ne 283 mexrocyaapcr-
sennnii crangapt 'OCT 30050—93 (MCO 3771—77) «Hedr1enpoaykrsi.
OO0mee menounoe yucjo. Meron noTeHHHOMETPHYECKOro THTPOBAHHSA
XJIOPHOH KHCJOTOH» BBEJEH B JeHCTBHE HENOCPEACTBEHHO B KA4YeCTBE ro-
cyaapcrsenHoro cranaapra Poccuiickoi @epepannu ¢ 01.07.95

4 Pa3iesibl HACTOSIEro CTAHAAPTA NPEACTABIASIOT CO00H NOJHBIA AyTeH-

I

THYHBIH TeKCT Mexaynapoanoro crapgapra MCO 3771—77 «Hedre-
npoaykTel. O0mee mesounoe uymcao. Meroa NOTEHHHOMETPHYECKOID
THTPOBAHMSA XJIOPHOH KHCJOTOH» C JONOJHHTEIbHBIMH TPEDOBAHMAMA,
OTPAKAIOMHUMH NOTPEOHOCTH HAPOAHOIO X034HCTBA

5 BBEJIEH BITEPBBIE

© HszpaTeabCTBO CTaHAApTOB, 1995

Hacrogmuit craHaapr He MoxeT ObITh NOJTHOCTBIO WIH YACTHIHO BOCNPOH3BE/ICH,
THPAXKHPOBAH H PACHPOCTPaHEH B KavYeCTBe O(HUMAILHOIO H31aHUA Oe3 paspelieHus
P'occranpapra Pocenn
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5 PeaxTunn .

6 Anrnaparypa .o
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MEXTOCYJAPCTBEHHBIU CTAHJOAPT
HEOTENNPOAYKTBI. OBIIEE INEJOYHOE YUCIIO

MeToa NOTEHNHOMETPHICCKOr0 THTPOBAHHA XJOpHOH KHCI0TOH

Petroleum products. Total base number.
Perchloric acid potentiometric titration method

Hara ssepennn 1995—07—01

1 HAJHAYEHHE M OBJIACTL IITPMMEHEHMUA

1.1 Hacrosimii cTaHzapT yeTaHaBIMBaAeT METO ONpeAeieHUA OCHOBHBIX
KOMIIOHEHTOB B He(dTeIIpOAyKTax MeTOAOM IOTeHLIMOMETPHYECKOTO
TUTPOBAHUS XJIOPHOM KMCJIOTOM, pAaCTBOPEHHOM B JeOdHOU VKCYCHOWH
Kuciore?,

Cmanodapm ycmarnasaugaem memoo onpeodeserus obuie20 wesouHo20 Yucad,
8 MOM HUCAE CEeHCUX U OMPADOMAHHBIX Mdcea U NPUCAOOK.

1.2 KoMOnoHeHTBI, HMCIOIIME OCHOBHBIE CBOHCTBA, BKJAIOYAIOT
OpraHHyYecKye ¥ HEOPraHMYeCcKHe OCHOBAHMUA, aMMHOCOSIMHECHN, COMHU
c1abbIX KUCJIOT (HanpuMep MbUIa), OCHOBHBIE CONM MHOTOOCHOBHBIX KHCJIOT
1 COJN TSXKEIBIX METALIOB.

HlorionHeHN A, oTpaxXawlle NOTpeOHOCTH HAPOIHOIo XO034MCTBAa,
BBIEJICHBI KYPCHUBOM.

1) ing MHOTUX HeDTEIIPOIYKTOB 3TOT METOJ aeT Pe3VIIBTATH, AHATIOTHUHbIE Pe3YIbTATaM,
IIOJIYYeHHBIM IIpH onpeneneHuu oOmero menousoro yuceina no I0OCT 11362 (MCO 6619)
«HedTernpoaykTel H IpHcaaxu. Meron onpelelleHHI IETOYHBIX, KHCIOTHHRX 4YMCel H
KMCIOTHOCTH TIOTEHIMOMETPHYECKUM THTPOBAHHMEM», HO ¢ IIPOAVKTAMH, COllepXalllMMH Takue
COeqMHEeHMA, KaK BHCOKOIIEJTOYHbIe IPHCANKH M a30THCTHIe TOJIAMEpHEIE COeTUHEH WS, MOXHO

MONIYMMTD PesyIbTaThl, IPeBHINAIONINE PE3VIbTaTH, TIONYIeHHbIe IIPH UCIIONL30BAHNT METOIA
o 'OCT 11362 (MCO 6619).

H3xanne oduumannyoe

¢
Z#
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2 HOPMATHUBHBIE CCBLIJIKH

B HacTodumieM cTaHmapTe MCIIOJAB30BaHBLI CCHIIKM Ha Cleayiouiue
CTAHJAPTHI:

I'OCT 2517—85 Hedts 1 HedTenponyk1sl. MerTonsl otdopa 1ipob

I'OCT 11362—76 Hedrenpoaykrel. MeTon onpeaejeHUsa 4YUCIIa
HEUTPATHU3ALIUY ITOTCHIMOMETPHYSCKHM TUTPOBAHUEM

I'OCT 20292—74 Tlpudopsl MepHBIEe J1abopaTopHbIe CTECKJISAHHLIC.
bropetku, nuneTku. TexHyudeckue ycaoBUd

I'OCT 25336—82 ITocyna n obopyaoBaHue 1ad0paTOPHBIC CTCKJISHHDIC.
Tunel, OCHOBHEIE ITapaMeTphl Y1 pasMephl

3 OINPEAEJEHMUWE

B HacTosueM cTaspapTe MCNONb3YeTCA Caeaylolliee oripeacicHue.

Ob111ee 1eI0YHOe YHCA0 — KOINYECTBO XJIOPHOM KMCAOTHI, BRIPAXECHHOE
3KBUBAJCHTHLIM YHCJIOM MUIJIUIrpaMMOB €IKOro xanusgd (MJIu B
MMWJITHM3KBUBAJICHTAX €JKOro Kail¥ Ha IrpaMM), KOTopoe Tpedyerca s
HeNTpaIU3allii BCEX OCHOBHBIX KOMITOHEHTOB, INPUCYICTBYIOLIMX B 1 T
MAaccChl NpoObl IIPU TUTPOBAHUY B JaHHBIX YCIOBUAX.

4 CYIHHOCTbL METOJA

4.1 CyllHOCTH MeTOoIa 3aKJII049aeTcd B pACTBOPCHUH MCIBITYeMOH Mac-
ChI B 0€3BOJHOM CMECH XJIOpOEH301a U NeAIHOU YKCYCHOM KMCIIOTHI U 00hb-
eMHOM THUTPOBAHHUM PACTBOPOM XJICPHOM KHWCIOTHI B JICASHOM YKCYCHOH
KM C10Te IIOTEHLMOMETPHYSCKUM criocodoM. Ilpu TMTpoOBaHUM B KadyecTBe
HMH,111KaQTOPHOrO 3JIEKTpOoJa IIPUMEHAIOT CTEKIAHHBIN 3JIEKTPOM, B Ka4ecT-
BE CPABHUTCIBHOIO — KaJOMEJIbHBIN, KOTOPLIM COSAUHAIOT C pacTBOPOM
HCIIBITYEMOM MAacChl OCPeJICTBOM colieBoro Moctuka. Ilokazanms noreH-
LHYOMETPA HAHOCAT Ha rpadp¥K B 3aBHUCHMOCTH OT COOTBETCTBYIOUIMX UM
0OBEMOB TUTPOBAHHOTO pacTBopa. KoHeuyHas To4ka orpelieseTcd Ha 1moc-
JIeAHEM M3ruode 1oJydeHHON KPUBOI.

4.2 Ilpm ™aTpoBaHuu orpaboTaHHBIX Macel coriaacHo 4.1 xpusad pe-
3YJILTATOB He MMEET YeTKOI'o N3rnba, B TaKMX CJIy4adx MCNONb3YIOT o0par-
HOE TATPOBAHUEC CTAHIAPTHBLIM TUTPOBAHHBIM PAacTBOPOM alieTaTa HATpHA
(c™. pasm. 1.
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5 PEAKTHUBbDI

115 aHanM3a UCTIONB3VIOT TONBKO PEaKTUBHI Y. . 4. ¥ JUCTUIMPOBaH -
HVIO BOAY WX BOAY SKBUBATCHTHON YUCTOTHI.

51JlensgsHag yXcycHagd KAcnorTa

[IpenogTepexeHue. YKCYCHasA KMCIOTa, YKCYCHBIH aHTHIPU, XITOPOeH-
30J1 TOKCUYHE] ¥ BBI3HIBAIOT pasnpaxeHue. Bee onepanyuy ¢ aTUMM peakT -
BaMH HPOBOAAT B XOPOILO IPOBETPHUBACMOM ITOMEIICHUM, KEJIATEILHO B
BRITSKHOM 1uKady.

5.2 YXcycHBIN aHruapua (cM. npegocTepexeHue B 5.1).

3.3 XnopbeHson (cM. npegocTepexeHne B S.1).

5.4 Kammii pranepokucabii kucnbi (6udranar kanusg) (KHC;H,O,).

3.5 KapboHnar Harpus 6e3poanniii (Na,CO5).

5.6 BaeXTpoauT (epxyiopaT HAaTpH).

Hacovnuennsii pacteop nepxinopata Hatpua (NaClO,) roroBar B jensi-
HOM VKCYCHOM xucnaore (5.1). M30bITOK HepacTBOpHBIUEroCcd IepXiaopara
HATPU4 JOJIXCH BCCrIa HAXOAUTHCI B HUXHCH 4aCcTH pacTBOpa.

IIpenoctepexenne. Ilepxinopar HaTpHa TOKCUYCH M BHI3BIBACT pasjpa-
xeHnue. IIpy HarpeBaHuM nepxnopaT HAaTpHud ABAACTCA CHILHBIM OKMUCIN -
TeneM. HeobxomuMo cobaroarh 60MBLIYIO OCTOPOXHOCTL U M30€raTh KOH-
TaKTa C OpraHu4YecKMM BeLIECTBAMMY TIpM YCJIOBUAX, KOTOPHIE MOTYT IIPH -
BECTH K ITOCJeAYIOILEeMY BBICHIXaHUIO WM HarpesBaHurw. Ilponuryio xuna-
KOCTh HeOOXONMMO HEMEIIEHHO M TIHATSJAbHO CMBITh BOOOM.

5.7 PactBopuTensd nas TuTpoBaHuda. HobapiagioT 1 o0veM neassHol yK-
CYCHOM KHCJIOTHI (CM. TIpefiocTepeXeHue B J.1) K 2 obbeMaM X1opbeH3oI1a.

58 Xn1opHasg kxuciaora, 0,1 Monmp/iM? CTaHOApPTHH
VKCYCHOKHUCIBU pacTBOP

3.8.1 IloaroroBka X THTPOBaHHIO

CMmemmBawt 8,5 cMm? 70—72 %-Hoili (o Macce) XJIOPHOM KUCIOTHI
(HCIO,) nnn 10,2 cm? 60—62 %-Hoil (110 Macce) XJIOpPHOM KUCJIOTH, WiIH
11,8 cM? 57 %-Hou (110 Macce) x1opHOM KucaoThl ¢ 500 cM? nengHoM yX-
cycHoil kucaotsl (5.1) 1 30 eM? (mam 35 oM?, ecau ucnonb3yiot 57 %-Hyio
(To Macce) XJAOPHYI0 KMCJIOTY) aHTHMApHAA YKCYCHOM KHUCHOTHL (3.2)
(cM. npuMeuaHue). Pazbasasior go 1 oM 1eAsIHONA YKCYCHOM KUCJIOTOM.

PacTBOp BHIICPXUBAIOT B TeUcHUE 24 4 neped YCTAaHOBKOM THUTpA.

IIpenoctepe.xenne. HacTosumii pacTBOP XJIOPHOM KUCIOTHI HE ABNSCT-
CS ONACHbLIM B YCJIOBHAX NPOBeIcHN S JaHHOro UcrnbiTadua. OIHaKo KOH-
LICHTPY pOBaHHAsA XJIOpHad KUCA0Ta SBJASACTCS CWIBHBIM OKHCIHTEIEM M

s
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00pa3yeT B3pHIBUYATHIE CMECHU IIpM HarpeBaHMM C OpPraHMYeCKMMU Belle-
CTBaMHM.

Heobxommo cobmonars 00IBIIVIO OCTOPOXHOCTD M U30erarh KOHTAKTa
C OpraHMYecKMMM BellleCTBaMHU, TaK KaK MOXET UMETh MECTO HarpeBaHHUE
WIn BeIckIxanue. [IponuTad xucaora JomxHa OBITH HEMEUICHHO M THIA-

TeJIHEHO CMBITA BONOH.

IlIpuMeyan ue — HeobxonuMmo usberars H30LTKA AHTHAPHIA VKCYCHON KHCIOTH,
gTOORl IIPEJOTBPATUTE ALETWIMPOBaHME JIOOKX IIEPBHYHEIX WIM BTOPHYHEIX aMHHOB, KOTO-
pEle MOI'YT IIPHCYTCTBOBATh B IIpode Uid HUCITBITAHHA.

>.8.2 YcTraHOBKA THTpa

OrnpeneneHHoe KonudyecTBo dudranara kamud (3.4) BHICYILIMBAIOT B CY-
LIMJIbHOM 1Kagy npu temreparype 120 °C B TeyeHHMe 2 4 ¥ oXJI1aXHaloT.
3areMm 0,1—0,2 r 6udranara Xaiusg B3BEIINBAIOT C TOYHOCTHIO no 0,1 Mr n
OCTOPOXHO pacTtBOpgdOT B 40 cM’ TerioM JneadHOM YKCYCHOM KUCIOTHI,
nobasasgior 80 cMm? xnopbeH3ona (3.3), oxnaxnaloT ¥ TUTPYIOT pacTBOPOM
XJIOpPHOM KUCHOTHI (5.8.1), Mcnonb3yd SAeKTPOAHYIO CUCTEMY M METOIHI,
npeacTasiacHHbe B 8.1—8.4 1 9.3—9.5. Tlocne 3TOoro onpeneasoT KOHeY-
HYIO TOYKY TeM Xe METOIOM, KOTOPBIM OIpeAeIaioT HiesouHoe yuciao (10.2).
[ToToM nnpoBoagaT xonoctoe TUTpOoBaHMe Ha 40 cM? 1eAsTHOM YKCYCHOM KYIC-
n101el IUTI0C 80 cM? ximopbenszona (9.6).

5.8.3 Pacyer

Tutp pactBopa xy1opHO# KUcAOTH ( 7,) BRIYUACIAIOT IO (popMyie

1000m
204,23 x (V, = V)

T, = (1)

rae m — Macca Kaaud ¢rajgeBoKucaoro kuciaoro (oudranara xaniug), T;
Vo — 00BeM pacTBOpa XJIOPHOM KHMCAOTHI, MOLISAINMI Ha TUTPOBAHUE
KOHTPOJABLHOIO ONbITa, CM?;

V, — 0bbeM XJIOpHOM KUCJIOTHI, NOIIeqIINY Ha THTPOBaHME, CM°.

[IpuMevyanu4

1 K3-3a oTHOCHTENBHO 60100 KOadduimenTa oObeMHOTO PacliMpeHUA OPraHHYeCKIX
KHIKOCTEH PacTBOP XJIOPHOM KUCIOTH B VKCYCHOH KHCJIOTe HCIIONBIVIOT IIpH TeMIleparype,
OTIHYAKIIeHCAa OT TeMIICPATYPH, IIPH KOTOPOH ycraHaBnusancd THTp, Ha £33 "C. Ecam
TeMlieparypa Bhime Ha 5 °C, 10 ymHOXawT 0o6beM Ha kKoadduumenr 1—(£x0,001). Ecau
TeMIleparypa Oplla Hipxe Ha 5 °C, To yMHOXAI0T 06beM Ha Ko3dhdumment 1+(7x0,001).

2 PacTBOp XTODHOM KMCIOTH THTPYIOT He peXe OJHOIO pasa B HEeNeNIo WiIH 4Yalle, ecliH
SCTH IOJO3pEHHE, YTO THTP pacTBOpa M3MEHWICH.

39 YkxcycHoKkucau#u Hartpu#, 0,1 mons/mM* ¢TaH-
NAapTHHH YKCYCHOKMCHNHBMW pacTBoOop (Ansg obpart-
HOTO TUTPOBAHH A)
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5.9.1 IloaroroBka pacTBOpa

besponHbt KapboHat HaTpud (5.5) B KOIMYECTBE 3,3 T PaCTBOPSIOT B
300 cM’ YKCYCHOM KMCJIOTHI ¥ JoBOAST 0 1 M3 YKCYCHOM KHMCJIOTOHU I1OCIE
MIOJIHOTO PacTBOPEeHM L.

5.9.2 YcTaHoBKa TMTpa

120 cM3 pactBoputens (5.7) m 8 cM? cTaHHAPTHOIO YKCYCHOKHUCJIOIO
pacTBOpPA XJIOPHOM KUCAOTHI (3.8) TUTPYIOT pacTBOPOM alieTara Harpus (5.9.1)
NP MCIIONB30BAHMUH JICKTPOAHON CUCTEMBI B COOTBETCTBUH C 8.1—8.4 1
9.3—9.5. KOHEYHYIO TOUKY OIpeAcadioT TeM X& METOIOM, KOTOpPHIM
onpeaeagior meaogsoe yncaoc (10.2).

5.9.3 Turp pacTBOpa YKCYCHOKMCIOro Harpua I, pacCUYUTHIBAIOT IO

dopMmyne

8,00 - V)T
T, m...(..____.....;/.:__?_)___?_’ )

2
rne T, u V, onipeaencHel (1);
V, — 00BeM YKCYCHOKHCIOrO HaTpMd, HCIIOAL3YEeMBIM IIpH

YCTAaHOBKE THTpa, CM3.

IlpuMeuan e — PacTBop YKCYCHOKUCIIONO HaTpHs THTPYIOT pa3 B HEIeNIO U yaue,
eCJIM eCTh IIOJO3peHHe, YTO THTP PACTBOpa H3IMEHWICH.

6 ATITIAPATYPA

6.1 ITorentmomeTtp (pH-MeTp) ¢ aBTOMaTHYECKON MITH PYYHOM 3aIIHChHIO.

6.2 CrexngHHBIN 3JeKTpoA olliero HazHadeHHd, obecrieynBaioNMi
nsMepeHue pH or 0 go 11.

6.3 ONeKTpoInl: 3TATOHHBIM 3JeKTPOJ, HACHILCHHBIM KalOMeJbHbIH

BTYAOYHOIO THIIA C 0e3BOIHBIM COJSBBEIM MOCTUKOM.

IIpuMedaHue— Hexoropuie 3TaTOHHEIE 3JIEKTPONR ¢ OIUIARICHHON WIH BOTOKHUCTOH
aMadparMoit, a TakxKe KOMOMHHPOBAHHHE CHCTEMH W3 CTEKNAHHHX H CPaBHUTEIHHBIX
3CKTPONIOB, TAKME K4K CHCTEeMa, COCTOANAA M3 CTEKISIHHOIO 3JIEKTPOAa ¢ OHUM CTepXHeM
U 3J1eKTpola U3 cepebpa (XTopHCTOro cepedpa). LU aneKTpoibl MOTYT ONTH HCTIONBIOBAHE
IpY VCIOBMH NPpHMEHEHHA MOCTHKA Iepxiaopara Harpug., OIHAKC IIpU HNOABIEeHUU
HEYCTOMYMBOCTH WIH B CBA3H ¢ OpYIHUMH IpoblieMaMy HPpUMEHSIOT 3JeKTPOX BIYIOYHOTO
TUTIA.

6.4 Melnajika MexaHU4ecKast WM 3JIeKTpruydecKas ¢ NepeMeHHBIMHU CKO-
POCTSIMH, CHAOXEeHHAas NPOINEeISpOM HIH JIONACTHIO U3 XUMUYECKH HHEeP-
THOro Marepuaia. Eciu npuMeHsgeTcd ajeKTpuUecKasd Melllajika, ee Heob-
XOAMMO 3a3¢MIIUTE, YTOOR BKIIOUEHHE M BEIKIIOYCHUE NCTOUYHMKA TOKA K
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MOTOPY HE BHI3BAJIO NOCTOSHHOIO N3MECHESHMY II0KA3aHUM BO BpeMs THT-
poBaHM4. /lonyckaeTcs NpUMEHATS MarHATHYIO MEIIAIKY ¢ NMATOYKOH JUId
rIepeMellMBaHys NPH YCJIOBHH COOMIONeHI A BRILIEYKA3aHHBIX TPeOOBaHHH.

6.5 Bropetku BMecTMOCTBIO 5, 10 1 25 cM’ ¢ nenoi nenennsg 0,05 cM’ u
kanubposaHHBe ¢ ToyHOCTHIO 10,02 cM’ o TOCT 20292 wau aBTOMATH -
yecKHe 0I0peTK, KaTuOpoBaHHbBIC ¢ aHATOTHYHOM TOYHOCTHIO.

6.6 XyMHYeCKHUM CTaKaH I THTPOBAHUA U3 ODOpOCHINKATHOrO CTeKJIa
BMECTUMOCTBIO 250 ¢M’, IpeAnOYTHTEIbHO BRICOKMI (S4eiiKa I THUTPO-
Banug) no 'OCT 25336.

6.7lllTatTuB NaA9 TUTpPOBaAaHUA

LTaTus 114 pasMelLcHU S XMMHUUYECKOro CTakaHa, 3JICKTPOAOB, Me1ia -
KW 1 OXOpeTKH. KeaaTeabHo, YTo0s KOHCTPYKIIMA ITO3BONNIA NEpeMeIaTh

CTakaH, He MeHI NOJOXECHH 3NSKTPOIOB, OIOPETKH U MCILAJIKH.

IlpuMeudyaH de — Hexoropad anmmaparypa MoxeT OMTHh YYBCTBUTENIbHA K
HHTepdhepeHIMH, CO3HaBacMOM CTATHYECKHM 3JEeKTPHYECTBOM, NPOABIAIOIICHCSH B
GeCcIOPANOYHRX ABKEHUAX CaMOITUCIA WIN MHIWKATOPA-CYEeTYHKA, KOITa K TUTPOBATBHON
cucTeMe (CTakaly ¥ 3JIeXTpolay) NpuOIimKaeTcs onepatop. B 5TOM cayyae CTakaH IIoMeNanT

B TOHKYXO MEIHVK) CETKY IDUIHHAPHYECCKON DOpPMHL.
6.8 Hlxag cywmunvhwiii ¢ memnepamypoii nazpesa do 350 °C

6.9 Becol anasumuveckue ¢ NO2PEWHOCMbIO 836ewUeanus He 0Ooaee
0,07 2.

6. 10 Becbt mexnuyeckue ¢ noepewnocmoio g3eewuueanus ne boaee 0,07 e.

6.11 Boponxu dna mumposanus.

6. 12 Quavmpoeanrvras dymaza.

6.13 Cexyrndomep.

7 HOATOTOBKA IIPOBDI

Ombop npo6 no FOCT 2517.

Heo0Oxoaumo, 4To0E npobda ObUIa NpEeACTaBUTEILHOM, TaK KaK JII000H
OCAJIOK MOXET OBITh KMCJIOTHBIM MIH OCHOBHBIM, MJM BIIUTABLIMM
KVICJIOTHBIC MJIM OCHOBHBIC BelliecTBA U3 XxunKo# dasel. I1pn HeobxomumMocTH
114 AYYLIEero NepeMelMBaHus 1poldy cleyeT NoAOrpeBarh.

OTpaboTaHHbIe Macja TIMATENbHO BCTPAXHBAIOT I obecriedeHUA
OIHOPOMHOCTH Tepel B3ATHEM NPOOH! /1 UCTILITAHKUA.

Ilpoby ucnvimyemoeo npodyxma pazmewusarom, 830asmuigasn ee 8 bymoiike,
3anoAHeHHOoU He Goree wem na 2, emecmumocmu. Ecau npoba evicoxoeizxas
UL He0OHOPOOHAR, Mo ee npedeapumeavro nazpesarom om S50 oo 60 °C.
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8 INOJI'OTOBKA CHUCTEMbI DJIEKTPOJAOB

8.1IlogroroBKa 3I¢eKTpPOLORB

Ecau y xanoMeabHoro sinekTpona (6.3) HeoOXoauMoO CMEHMTH BOJHBIH
MOCTHK Ha 0€3BOIHBIV, CJMBAIOT BONHBIA pPACTBOP, BLIMBIBAIOT BCE
KpHUCTAIJIBl XJIOPHCTOro Kaidusd BOHNOM, 3aTeM OIOJIACKMBAIOT HApYXHVIO
pybaiky (cojeBol MOCTUK) HECKOJbKO pa3 JEKTPOJIMTOM IIepxjaopara
HatpHd (5.6). 3aTeM HATUBAIOT NCKTPOIUT NIEPXIOPATA HATPHA B HAPYXHYIO
py0alky 0o HallOJHAIONIIEero OTBEPCTHAL.

Ilpn npuMeHeHMM 3JIEKTPOAA BTYJOYHOIO THIIA OCTOPOXHO YIAISIOT
CTCKJISHHYIO BTYJKY, TIUATEILHO IPOTHPAIOT 3NEKTPOJIUTOM IIOBEPXHOCTHU
OCHOBaHM4. 3aTeM CTCKJIAHHYIO BTVJIKY CBOOOAHO YCTAHABIMBAIOT HA MECTO
M JArOT BO3MOXHOCTE AMIEKTPOIUTY ¢T¢Ub HAa CTCKIISTHHBIE OCHOBaHMS UM (ba
1 TLIATSIbHO CMOYMTH NOBEepXHOCTH ocHOBaHU. [locne 3roro BTyIKy mmiorHo
YCTAHABIMABAIOT HA MECTO.

HapyxHyio py0aiiky 3anoigHSII0T 3JIeKTPOJIUTOM IepxXiopaTa HaTpyusd N
[IPOMBIBAIOT 3J1eKTpo XinopbeHnsonoM (5.3). Bo BpeMs npoBenecHMsA UCTIBI-
TAHUA YPOBEHbD EKTPOINTA B KATOMEIBEHOM JICKTPO/ie NO.TKEH ObITh BBILLIC
YPOBHS XUIKOCTH B XMMHYECKOM cTakaHe (6.6) 1g npeoTBpallieHUd 3ar-
PA3ZHECHHUH B COJICBOM MOCTHKE.

B HepaboyeM coCTOIHMM KaJOMEIbHBIN 3J€KTpOI HANOJHAIOT 3JICKT-
POJIMTOM (NepXJIopaT HaTpUsl), OCTABJIAIOT IMPOOKY B OTBEPCTHH M TIOTPY-
KAKOT MEKTPOBI B BOAY TaK, YTOOBI YPOBEHL JICKTPOJINTA ObUI BhILIE YPOBHSA
BOJIHI.

82IlpoBepKa 31eXTpOAOB

CHucreMa 3JeKTpOoNoB IPpOoBepsieTCs IIPH BBEJICHUHN B JeHCTBHE HOBOTO
Ipubopa WIM YCTAHOBJICHMM HOBBIX 3JIEKTPOAOB, a TaKXe IIpoBepsaeTCH
e pUOANYECKH CICAYIOIMM O00pa3oM:

3JIEKTPONBI MOTrpyXAIOT B TIIATCABHO NnepeMeiaHHyio cMmech 100 om3
neAssHOM YKcycHoM KucaoTs (5.1) u 0,2 r oudranara xkamng (5.4) n 3anu-
CHIBAIOT NOKa3aHuA TUTpoMeTpa. IIpoMbiBatoT anekrpon xopoersonoM (5.3)
M norpyxarmoT B cMech 13 100 cM3 negaHoM YKCycHOM KucaoTH 4 1,5 cm?
CTAHAAPTHOTIO YKCYCHOKHUCJIOrO pacTBOpa XJIOpHOM KHcaoThl (3.8). PasHocThb

MOKa3aHWM NOJMXHa OBTh He MeHblIe 0,30 B.

IlpuMedaHUe — IDIeKIpoas HEOOXONUMO TPOBEpATH He MEHee OJHOIO pasa B
Hexenlo M yaule, eClH eCTh NOJO3peHHe, YTO OHM U3MEeHMWIUCH,

830YHUCTKAa 3ICEKTPOAOBR
[Tocne TMTpOoBaHMA HEOOXOIMMO CHAYala IIPOMBITH 3JIEKTPOBLI PACTBO-
puTelieM A8 TATpoBaHM4 (5.7) nn4 yaaneHua Macja OT Npeablayiiero uc-
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IIBITAHU, 3aTeM BOJOH, YTOOB!I pacCTBOPUTL OCTATKU HepXjiopaTra HaTpud,
KOTOPHIM MOI' 00pa30BaTLCI BOKPYT BTYJIKM KAJIOMEJBHOIO 3JEKTpona, M
BOCCTAHOBUTEL BOIHBIM CHOH TIeld CTEKJSIHHOTO 3JeKTpoda. 3areM
HEeO0XOAMMO IIPOMBITH BHOBB 3JIEKTPOALI PACTBOPUTEAEM IS TUTPOBAHNA.
Jlo Hayana cepMM THUTPOBAHUHU 3JIEKTPOJ ITPOMEIBAIOT U NPOBONIT OIHO
UIHW [ABa KOHTPOIBHBIX THTPOBAHMUS HaA pPAaCTBOPHUTENIC NS MPOBEPKU
3JICKTPOOB.

Ecan HeoOxXxonuMo, KOHTPOJIBHOE HCIIBITAHHUE ITOBTOPAIOT.

84 XpaHeHUEe 3T¢eKTPOJORBR

Ecnu crexassHHBIE 3JeKTPOABl 3arpia3HuIuch (6.2), UX TIorpyxarwT B
XOJIOOHEIN pacTBOP XpPOMOBOM KHMCJOTH Ha 5 MUH, 3aTeM ITPOMBLIBAIOT BO-
noi. Ilocne npoMBIBKM 31€KTpOI UCMIBITHIBAIOT, KaK onrcaHo B 8.2. Oun-
CTKY KAJIOMENBHOI'O 3JIeKTPpo/ia IPOBOAT NMPOCYIUMBAHUEM M 3aIIOJHCHM -
eM CBEXMM pacTBOPOM nepxiuopara HaTpud (5.6). YpoBeHb 3JIEKTPOINUTA B
KaJIOMEJIbHOM 3JICKTPONE AQIXECH OBITH BCEra BhIIIE YPOBHSI XUAKOCTH B
XUMHYECKOM CTaKaHe.

DAeKTpoabl HEe NOJXKHEI HAXOAUTHCA B pacTBOpHUTEE Id TUTPOBAHUA
(5.7) monbliie, Y4eM 3T0 HEOOXOAMMO MEeXAY TUTPOBAHU IMHU.

XOTd 31eKTpoIbl HE O4YeHb XPYIIKHE, C HUMM Bceraa ciaenyeT oopallaTh-
CA OCTOPOXHO U OCODEHHO CIeIUTh 3a TeM, UTODBI He rolapanarh CTeK-
JASIHHBIN 3JCKTPOI.

9 ITPOBEAEHHUE HCIIBITAHUA

9.1 Maccy npo6hbl U1 MCITBITAHUS PACCUYMTHIBAIOT 110 OXUAAEMOMY 00-

1eMy 1nejaogyHoMy yucny ( 7BN) o ypaBHEHHUIO, T.
28

IIpunbausutenbHasd mMacca, = e TEN 3)

[IpuMedyaHH 4.

1 Eciiy HeT BO3MOXHOCTH PAacCYUATATh Maccy 110 (3), TO UCTIONB3YIOT IIpuMedaHue K 11.2.

2 Ecau oxunaemoe 7BN HeM3BECTHO, €r0 MOXHO NPUOIIU3HATENBHO Y3HATH CIeAVIOIUM
o6pazoM. Ot 0,2 10 0,3 rr HCHBITYEMOIO BellleCcTBa THIPYIOT A0 KOHEYHOH To4YKHY 570 MB. Ero
BEJIMUMHY PACCYMTHIBAIOT KaK TOYKY M3TH0a KPHUBOM M JCHAT pe3yibTar Ha 28.

M&CCY Hp(}ﬁbl B3BCHINBAKOT B CTAKAHC /I TUTPOBaHWUA CO cm,aymmeﬁ
TOYHOCTLBIO, T.

npu Macce or 10 no 20 — 0,05;
» » or 5 mo 10 — 0,02;
» »O0T 1 Ho 3 — 0,005;
» » oT 0,25 no 1,0 — 0,001;

> » oT 0,1 no 0,25 — 0,0005.
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MaxkcuManbHag Macca pis adanmsza — 20 T.

92IloanroToBKXKa pacTBoOpa ANYd MCIHOBITAHHUA

B cTakaH co B3BeuieHHOM 1pobon HanusaloT 120 cM3 pacTBopuTeNsa Mg
TuTpoBaHuA (5.7), noMelaloT cTakaH (6.6) Ha THTpOBAJIbHLIN IITATUB (6.7)

1 nepeMennBaloT pacTeop (6.4) 1o TeX mop, noka npoba He pacTBOPHTCA.

[IpuMeuan ue — Ecau rnpoda pacTsopsieTcd ¢ TPYAOM, TO CiIeayeT ee IpeBapHUTeIbHO
pacTBOpHUTH B 80 cM? xmmopOensona (3.3) B crakaHe VIS TUTPOBAHMA, 3aTeM J00aBuTh 40 cM?
NeATHON YKCYCHOM KHMCIOTH (5.1).

Craenyer y4ecTb, YTO MHOIMe OTpaOOTaHHbBIC Macja coaepXaT TBepAble
HepacTBOPHMBIC BellCCTBA.

93J1loaroToBKa annapaTyps

DJeXTpOIbl NOATOTABINBAIOT, KaK YKa3aHo B 8.1—38.3. OneKTponasl no-
MEIaloT B pacTBOP KaK MOXHO riyoxe. B TeyeHMe McIIBITAaHUS pacTBOP
IIOCTOAHHO ¥ MHTCHCHUBHO NePEMEIIMBAIOT, HE JONYCKasa pa30ophi3sruBaHuA
1 TIONAanaHyusg Bo34yXa B pacTBOP.

[ToTeHumoMeTp peryanpyioT TakuM o0pa3oM, 4TOOLI OH JiaBaJl IoKasa-
HUA B BepXHel 4acTy mKaakl, HanpuMep 700 MmB.

JIng npocThIX IpUOOPOB, HE MMEIOLMX TAaKOH PEryJIMpPOBKH, CIENYET
BKJII0YATh HCTOYHMK HANPAXKESHNY ITOCIeN0BATENbHO C 3leKTpoaoM. Mox-
HO UCTIONBb30BaTh cyXou aneMeHT 1,5 B 1 TpancdopMmarop.

BropeTky (6.5) HaNMOJIHAIOT CTAHAAPTHBIM YKCYCHOKMCJIBIM PacTBOPOM
XJIOPHOM KMCJIOTHI (3.8) M 3aKpelisioT B IUTATUBE 11 TUTPOBAaHM I TAKHM
oOpa3oM, YTOOK KOHYMK OIOpeTKH ObIT IOrpyXeH HUXE YPOBHS ITOBEpPX-
HOCTH XMIKOCTH B XMMUYECKOM cTakaHe (6.6). 3aTeM perucTpUpyloT Ha-
yaIbHBIC IOKa3aHud OI0peTKY M IOTCHIIMOMETpA.

94IlpoBeneHue TUTPOBAHUA

9.4.1 Pyuynoe TMTpOBaHME

TuTpyroT cTaHIAPTHLIM VKCYCHOKHUCIBIM PACTBOPOM XJIOPHOM KUCIOTHI
(5.8), mobasnasa ero HebonbIIMMU riopuusMu. [locne xkaxporo nobasieHus
HeoOXOAUMO ToNOXIaTh N0 VCTAHOBJICHUA ITOCTOSHHOrO NOTCHUUANA B
gyeuxe 19 TUTPOBaHHMA, T. €. JO MOMCHTA, XOrja CKOpOCTb U3MEHCHUY
noTeHlMana B gueiike oynet MeHble 0,005 B/MuH, niociie yero Heobxonu -
MO 3aperMCcTpHpoBaTh IOKA3aHuA OI0peTKH U MMOoTeHIMoMeTpa. B nporecce
TUTPOBAHMUA, eclM oT aodasieHU 0,1 cM3 TUTpaHTA MOTCHLM AT U3MEHACT-
ca 6onee yeM Ha 0,03 B (coorserctByiommM 0,5 pH exquuun mikanel), 10-
0aBJIIIOT 110 00BEMY CTAHIAPTHBINA YKCYCHOKMCJIBINA pacTBOP XJJOPHOHN KHC-
o1l nopunamMu 1o 0,05 cm3,

B npoMexyTKax, ecay ot godasineHua 0,1 cM3 TMTpaHTa ITOTEHIIMA K3~
MeHsgeTcd MeHee yeM Ha 0,03 B, nobaBaaioT cTaHIapTHBII VKCYCHOKMC-
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JIBIA PAcTBOP XJOPHOM KHCJOTH MOPLHAMM, YTOOBI U3MEHWUTL OOHINH
[OTECHLMAI He 6oJee yeM Ha 0,03 B.

TuTpoBaHue mpexpaiualoT, Korga godasiaeHue 0,1 cM3 cTaHmapTHOIO
YKCYCHOKMCJIOI'O pacTBOpA XJIOPHOM KUCITOTHI U3MEHSIET MOTECHIMA MeHee
yeM Ha 0,005 B.

9.4.2 TuTpoBaHHe ¢ aBTOMAaTUYECKOM 3alIUChIO PE3YIbTATOB

HeoOxonumo oTperyamposaTs Npubop B COOTBETCTBHMM C MHCTPYKIIM -
IMM U3FOTOBUTENA M YCTAHOBUTH CKOPOCTL THUTpoBaHUsA He Oonee 1,0
CM3/MUH.

950yncTKa 4acTed annmaparta

Ilo oKkOHYaHUM TUTPOBAHUS CHMMAIOT CTAKAH Y IPOMBIBAIOT 3JIEKTPO-
b1 ¥ KOHYMK OIOPETKH PacTBOPUTEIIEM I TUTPOBAHUA (1.7), 3aTeM BOJIOH
A CHOBA PACTBOPUTEIICM.

B HepaboyeM COCTOSHUM 3ISKTPOALl HEOOXOAUMO XpaHUTh B BOJIE.

96 KoHTpOoaIbHOE UCHBHTAaHHUEC

9.6.1 PygyHoe TMTpOBaHME

11 Kaxnoy nmapTéy pacTBODPUTENA TIPOBOAAT KOHTPOJABHOE THUTPOBA-
HUe, oTTUTpoBEIBas 120 cM? pacTBopuUTens Ui TUTpoBaHUS. K pacTBOpU -
TEJI0 A00aBIAIOT CTAHJAPTHEIN YKCYCHOKMCIIBLIM pacTBOP XJIOPHOH KUCJIO-
T (3.8) mo 0,05 cM3. Tlocne xaxnmoro gobasneHNI HeOOXOIMMO TIONOX-
NaTh, IIOKAa HE YCTAHOBUTCA ITOCTOAHHELIM ITOTCHUNAN B siYeliKe I TUTPO-
BaHu (9.4.1). ITocae xaxnoro nobasaeHNs perucTPUPYIOT ITOKA3aHUA T10-
TCHIIMOMETpPa 1 OI0PETKHU.

9.6.2 TutpoBaHHe C aBTOMATHUYECKOM 3aITUCHIO Pe3YJIbTATOB

g xaxnoM cepuu npod rnpoBOAAT KOHTPOJILHOE TUTPOBAHHE, OTTUT-
poBbIBag 120 cM3 pacTBOpHUTENd 1A TUTPOBAHUA (5.7).

Ucnimitanus npoBoist 1o 9.4.2.

10 OBPABOTKA PE3VYJIBTATOB

10.1 Ilo pesyabTaTaM pyqyHOro THTPOBaHUS CTPOSIT I'padMK, OTKIIAAbIBas
3HA4YeHNS 00BEMOB J00aBISIEMOM KMCIOTHI B 3aBUCUMOCTH OT COOTBETCTBY -
JOHIMX ITOKa3aHUM NTOTCHIIMOMETpA.

10.2 KoHeyRyI0 TOUYKY OIpeAensdiorT o rpapukKy, IOCTPOCHHOMY TIO pe-
3yJbTaTaM PYYHOro WM aBTOMAaTU4YeCKOoro TMTpoBaHuA. KoHeyHad Toyka
SIBJIAETCA CpellHeH TOUYKOM M3ruoda, T. €. TOYKOM, OT KOTOPOU BOTHYTasd KpH -
Basi N3MEHSETCS B BHITTYKIIVIO.

KoHeYHyI0 TOYKY MOXHO OIIpedcisiTh APYTMM criocoboM, Korpa IpH
TATPOBAaHUHM | cM3 THMTpaHTa MOoTeHIMaa U3MeHsaeTcd Ha 50 MB.

10
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10.3 Ecau Touxky n3ruda HeT WM OHa OYeHb C/1a00 BhIpaXeHa, TUTPOBa-
HHE NpoBOOAT cornacHo pasaeny 11. Touka u3rnba, nojaydyeHHasa obdpat-
HBIM TUTpOBaHUEM, AOJKHA COOTBETCTBOBAThL TpeboBaHuaM 10.2.

10.4 O61ee wenoyrHoe yncao 78BN B munaurpammax KOH Ba 1 r npo-
OBl pacCUYMTHIBAIOT 110 GOpMYJIE

V., - V)T, x 56,1
ray = L2 BT X001 @)

m
roe V; — o0beM CTaHAApPTHOIO YKCYCHOKMCAOro pactBopa (35.8) xiopHon
KMCJOTHI, HM3PacXxOdOBaHHBLIM HAa TUTPOBAHME KOHTPOJIBLHOIO
pacTBopa (9.6) 0o TOYKM H3ruda Ha KpMBOW TUTPOBAHUA, CMJ;
V4 — 00BEM CTAHAAPTHOIO YKCYCHOKMCJOIO pacTBOpa XJIOPHOM KHUC-
noTtel (3.8), M3pacXOAOBaHHLIM Ha TUTPOBaHME MCIBITYeMOH
MaccChl A0 TOYKM M3ruda Ha KpHUBOU TUTPOBAHMSA, CM3;
Ty — TATP CTAHAAPTHOr0 YKCYCHOKMCIOIO pacTBopa XJIOPHOM KHMCIOTHI
(5.8), xax onpeneaeHo 1o ypuaBHeHuo (1);
m — Macca UCHBITYeMOM IpoOkl, T.
10.5 CopepxaHue Een0Yd B MIUINIKBUBAJICHTAX THAPOOKUCH Kallusd
Ha | r IpoOBl pacCcYUTHIBAIOT IO (DOPMYIIE

Vs = V) x T

m

: (5)

rie Ty, V5. V, 1 m onpenensgior 1o (4).

11 OBPATHOE TUTPOBAHHUE

11.1 Ecay npm npyMeHEHMH OIIMCAHHOIO BBIILIE METOJa HEeKOTOphIE
oTpaboTaHHble MAac/ja He JalT Y€TKOM TOYKH M3rnba 1M oHa cabdo BeIpa-
KeHa, TO N30BITOK CTAaHAAPTHOIO YKCYCHOKMCJIOTO pacTBOpa XJIOPHOH KHC-
N0THl J00aBJAIOT K UCIEITYEMOM Macce U MOABEPraloT oOpaTHOMY THTPO-
BaHUIO PAacTBOPOM alleTaTta HaTpUA B YKCYCHOM Kuciaore (5.9).

11.2 KonudecTBO HCIBITYeMOM Macchl B3BELIMBAIOT C TOYHOCTHIO, YCTa-

HOBJICHHOM B COOTBETCTBUHU ¢ 9.1, ¥ nepeHoCAT B XuMH4eckui ctakaH (6.6).

IIpuMedyaHnue — Macca ucrneryeMoro obpasiia g obpaTHOIO THTPOBAHUA He

IOJKHA lipesbilarh 5 T Ecay B pesviprare He IONYYUTCH TOYKM M3ruba, TO HMCIBITYEMYIO
MACCy YMEHBIAIOT J0 3 T ¥ [IOBTOPAIOT HCIIBITAHME,

11.3 Ucnmityemyro mMaccy pactBopsioT B 80 cM3 xnmopbenszona (3.3) (cMm.
npuMedanue K 9.2) u godasnsior 40 cM3 JeaaHON YKCeycHOU Kucnothsl (5.1).
11.4 Yro6B1 mepeHecT B ctakaH 8,00 cM3 cTaHOApTHOTO pacTBOpa

11
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XJIOPHOH KMCJIOTHI B YKCYCHOM KUCJIOTE, UCHONB3YIOT OIOPETKY WIH ITHUIIETKY.
BTOT pacTBOp JOJAXeH OBITH B H30BITKe. Ecam HeobxommuMo, H00aBadIOT
Oonee 8 M3 M COOTBETCTBECHHO HeUTpanmayioT (11.7).

11.5 B TeyeHue 2 MMH nepeMeIINBaAIOT CONEPXKUMOE CTaKaHa.

11.6 TuTpyIOT CTAHIAPTHBIN YKCYCHOKHMCJIBIM PacTBOP XJIOPHOM KUCIOTHI
CTAHIAPTHBIM PAcTBOPOM alleTaTa HaTpHd B VKCYCHOM KHcaoTe. TuTpoBaHue
IIPOBOAAT, KaK ONMcaHo B pasn. 9. Ilpu obpatHoOM TUTpOBAHUM HavyalIbHad
TOYKa JoJIXXHA ObITh B quanazone 0 — 100 mB.

11.7 BMecTO B3BEIUMBAHWA OTIECIBHOM Macchl IUIg McIbITaHug 11o 11.6
MOXHO IIpOBECTH OOpaTHOE€ THTpPOBaHHME Ha Macce, THUTPYEMOM IO
9.1—-9.4.2 mpu ycIoOBMM, 4YTO HCIBITYeMad Macca He IpPEeBLICUT O T
(cM. mpuMedanue X 11.2) nau ecny nipil TuTpoBaHny 11o 9.1—9.4.2 He 1o-
JAYYal0T XOPOUIO BEIPAXKCHHON TOUYKH nieperuda.

11.8 Obiuee meaoynoe yncao 78BN B muumrpammax KOH Ha 1 r npo-
OBl 1P OOPATHOM TUTPOBAHMM BBRIYUCIAIOT 1O hopMyIie

V. - V)T, x 56,1
TN = 2P 001 6)

n

rone T, n V, — onpenensarorcs 1o (2);
Vs — 0o0beM CTaHAAPTHOIO pacTBOpa alleTaTa HaTpUd B YKCYCHOM
KHCJIOTE, N3PpAacXONOBAHHLIM Ha TUTPOBAHME, CM 3,
m — Macca UCHBITYeMOM po0bI, T.

11.9 ConepxaHne oCHOBaHUS B MHUJ/IJIMAKBMBAJICHTAX TMAPOOKUCH HA
IrpaMM pacCYMTBIBAIOT 110 hopMmye

(V, -Vs) xT) (7)

3

m

rne 77, V,, Vs m m onpenensior no gopmyie (6).

12 TOYHOCTHE METOIA

121 CxoguMoOCTBh
PacxoxneHue MexXny ABYMS pe3ybTaTaMM UCIIBITAHUM, TTOTYYeHHBIMU
OHUM M TEM XKe OoIepaTopoM Ha HASHTUYHOM HCCIeAyeMOM MaTepuale U

Ha OOHOM M TOM Xe arinaparype, He JOJKHO MpeBLILIATh cpefHee oblee
1IeJ0YHOe YMcio 0onee ogHoro cay4vad u3 20 (1abdxa. 2).

12
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Tadbnuuwa 2

TBN, mr KOH/r Cxenumocts, %

Caexuie Macia U NMPpUCAIKH.

HKe 59,9 5

BHIIE 59,9 3
OrpaboTaHHBIe Maciaa:

[IPAMOE THTPOBAHUE 5

o0parTHoe THTPOBAHHE 24

122 BocnpouU3BOAUMOCTD

PacxoxneHne MeXay IByMd eIMHAYHBIMUA ¥ HE3aBUCUMBIMHU Pe3yIbTa-
TaMM, TONYYEHHBLIMHM pasHBIMU OIlepaTOpaMH, paboTalOLIMMH B pPa3HbIX
nabopaTopHgIX Ha UASHTUYHOM MCITBITYEMOM MaTepuaie Ipd HOpMaJIbHOH
M NpaBUJIbHOHN 3KCIINVaTall| METOa MCCAENOBaHM I, HE HOJIXHO I1pEeBbI-

aTh cpejHec oOulee I1eJI0YHOE 4YHCHo ©Oojiee omHoro ciaydag us 20
(1adi. 3).

Tadaumpga 3

TBN, mr KOH/r Bocnpon3sBoguMocTs, %

Cpexue Maciaa M NpHCAIKY:

HXe 59,9 6

BHIIIE 39,9 4
OrpaboTaHHble Maca:

IIpAMOE THTPOBAHHE 135

o0parHoe TUTpPOBaHUE 32

[IpuMeuasn ue — Bo speMd pa3paboTKH Hacroguero MeToja OBUIO IPOBEIEHO
OZHOBpPEMEHHOe MCIILITAHHE B SKCIUIYaTAMOHHEIX YCHOBHAX PasjIMYHEBIX Macel, NPHCaioK,
UCTIOIB3YEMEIX VI IPHUTOTORICHMA 3THX Macen. OQHAKO onpeleanTs obillee HIEJIOYHOE YHCIO
BCEX YKAa3aHHBIX [POAVKTOB HE IIpeACTaBIIETCH BOIMOXHBIM.

[Tpennonaraercd, 4To NpHMeHIeMas HHTEPIONAIHMSA U 3KCTPATIO/ILIMA U3 HCIIOIB3OBAHHOTO
ps/la UCITHTAHHBIX ITPOYKTOB He BHECET CePhe3HHX OIMO0K B TOUHOCTD OIpelelleHMs1 001Iero
HIEJIOUHOTO YHUCIIA.

JInamna3zoH 3HadYeHNH oOOLIero LIEJOYHOIro 4YmHciia, IId KOTOPHIX
yCTAHOBJICHHI BLILICYITOMSIHYTHIE TOYHOCTH:

CBeXHMe Macia — oT J,5 jo 13,5;

nprcanku — ot 60 no 99;

OoTpaboTaHHbIE MacIa, Ha KOTOPLIX ITPOBOAUIN NTpIMOe TUTPOBaHHE, —
— ot 3,8 1o 11,0;

13
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orpaboTaHHBIEe MacJia, KOTOphIe TpeOoBaiy 06PaTHOTO TUTPOBAHM S, —
— o1 2,9 no 4 4.

13 HPOTOKOJI HCIIBITAHUA

PesyinpTaTr 3anmuchBalOT KaK o0l1ee HIeTOYHOE YHCIIO, TTONYYCHHOE IIPH
IIpPUMEHEHNN NIPAMOTro Win oOpaTHOTO TWTPOBaHWsA, CO CCLUIKOM Ha
HaCTOALMM CTAHOADT.

14
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