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M E X T OCYIAPCTI BEMUHM HUGB A CTAHIATPT

CMOJIbI ITOJINDPHUPHDBIE HEHACBIINIEHHDIE

Metoan onpenejicHus COAECPKAHHA CTHPOJAA T'OCT

13549—78

Unsaturated polyester resins.
Methods for determination of styrene content

Mata seenenns 01.01.79

Hacrogaimmii cTaHaapT pacIpoCcTpaHsIeTCs Ha HCHACHIIICHHBIC TTOMA(MUPHBIC CMOJIBI M YCTAHABIMBACT
METOABI ONPEACIICHUAS COACPKAHUAS CTUPOJIA B CTUPOJIBHBIX PACTBOpPaxX HEHACHILIECHHBIX TOMN3(PUPOB (MH-
CTPYMEHTAJIBHBIN M BU3yaiabHBIC |1 1 2).

MeToapl OCHOBaHBI Ha OpOMMPOBAHUM JIBOMHBIX CBSI3cH CTUPOJa. CYIIHOCTh METOMOB 3aKIII0YACTCS
B TUTPOBAHUM PACTBOpa MOIUIPHpA:

B XJIopodopMe pacTBOPOM OPOMHOBATOKHCIIOIO KaJlvsd B Cpelae OpOMUCTOBOJOPOIHONM M YKCYCHOM
KMCJIOT (MHCTPYMCHTAJIBHBIN U BU3VAIBHBIU 1);

B CITUPTO-OCH30JIEHON WU CITMPTO-TOJIYOJIEHOM CMECH B IIPUCYTCTBUU KOHIICHTPUPOBAHHOM COISIHOM
KMCJIOTBI OpOMUI-OpOMATHBIM PAaCTBOPOM (BHU3VAIBHBIU 2). JlomyckaeMass CyMMapHass aOCOMIOTHAS I10-
TPEITHOCTD pe3yJIbTaTa aHaiu3a +2 % mnpu joBeputTeabHOM BepossTHOCTH P = 0,95. Ilpenensl uaMepeHi

12—52 %.
(N3Menennas penakmusa, Mam. Ne 1).

1. ATITIAPATYPA, ITIOCYJIA 1 PEAKTUBBI

[Tpubop >JeKTPOHHBIN I OIpeAciacHUs OpoMHBIX yrcen bU-2, cocrosgimmilt M3 3JIEKTPOHHOIO
WHJIUKATOpPa, KOTOPHIM aBTOMAaTU4eCKU (PMKCUPYET KOHEl] TUTPOBAHUS, U TUTPOBAIBHOIO CTeHaa. Melraaka
IMpUOOpa JOKHA OBITH MATHUTHOU MJIIM UMETH PETYIIATOP YMClIa 000poTOB. CxeMa Impruodopa B 0OLIEM BUIE
MOKa3aHa Ha 4eprexe. Onucadnue npuoopa M 3ISKTpUIECKass CXeMa €ro IPUBCACHBI B IPUIOXCHUMN.

Kon6a Ku-2—250(500) TC (TXC), Ku-2—100 TC (TXC) mo I'OCT 25336.

CrakaH B-1—100 TC o I'OCT 25336.

Hyumaapel uaMeputeabHbie 1—10, 1—50 o I'OCT 1770.

[TumeTka BMecTAMOCTRIO 10 cM3.

Kon6a Ku-1—100—19/26 TC (TXC) mmm Ku-1—250—19/26 TC (TXC) mo I'OCT 25336.

BiopeTkit BMECTHMOCTBIO 25 cM? ¢ nieHoi aeneuns 0,1 cm3.

Konba MepHasa 2—1000—2 mo T'OCT 1770.

Bechl madoparopHbie od1mero HasHadeHUs Tuna BJIP-200 r 2-ro xkmacca Ttouanoct mo 'OCT 24104.

Kucnora comstHag koHuieHTpupoBaHHasa 1mo I'OCT 3118, x.4. M 4.1.a.

Kammit 6pomHoBaTokucabiii o I'OCT 4457, x.4. vin 4.7.a.

Kucnora cepHasg o 'OCT 4204, x.4. vinm 4.71.a., pacTBOp ¢ MaccoBoii noneut 20 %.

Kammit 6pomucteiii mo I'OCT 4160, x.4. vnm 4.1.a.

Hatpmii cepHoBaTUCTOKMCABIN (HaTpus THOCYIbdar) S-Boaubiil 1o 'OCT 27068, pacTBOop KOHIIEHT-
paium ¢ (Na,S,05-.5H,0) = 0,5 Moms/mm3.

Kammit #iommcterii mo 'OCT 4232, x.4. WM 4.1.a., pacTBOp ¢ MaccoBo moneit 30 %.

Kucaora ykcycHag o 'OCT 61, nengaHas, x.4.

XnopodopM Texumdeckuui o I'OCT 20015.

U3nanmne opunuaabHoe IlepeneyaTka BoCHpelneHa

© H3marensCcTBO cTaHIapToB, 1978
© UIIK UsnmarenscTBo craHmaproB, 1999
Ilepensnanve ¢ U3MeHeHUSIMUA
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I — OropeTKa; 2 — Melajaka;, 3 — KpaH Oroper-
KW, 4 — COCYA JIL OXJaXACHUS, 5 — CTOJHK
TATPOBAIBHOTO CTEHA

Kpaxman pactsopuMmelii o 'OCT 10163, pactBop ¢ Macco-
Boit moneit 1 %.

Harpuii cepHOBAaTUCTOKUCIBINA (HATpUsI THOCYIb(dAT) 5-BOII-
Hei 110 'OCT 27068, pacTtBop KoHileHTpamu ¢ (Na,S,05-5SH,0)=
= (0,1 Momb/mM>, mpurotosieHHbI 10 TOCT 25794.2.

Kammii isyxpoMoBokuciabii o I'OCT 4220, x.4. wiH 4.1.a.

Bona muctnmmpoBanHag o T'OCT 6709.

Hatpwuit neyyranexkucisiii mo 'OCT 2156.

Cmupt srunoBeiv THApOoan3HeIA 1Mo 'OCT 18300.

Kpaxman mo I'OCT 10163, 4.m.a., pacTBOp ¢ MacCOBOM
noneni 1 %.

ben3on mo I'OCT 59535, x.4. vym 4.1.a.

Toayon mo I'OCT 5789, 4.1.a.

Kucnora o6pomucroBonoponHas o 'OCT 2062, g.g.a., pac-
TBOp ¢ MaccoBoil gonei 40 %.

CoupTo-0eH30IbHasE CMeCh (TOTOBST W3 STHJIOBOTO CITMPTA
A OcH30/1a B COOTHOIICHUU 1:1) MM CIMpTO-TOMYONBHAsE CMECH
(1:1).

BpoMii-6poMaTHbIif pacTBOp KOHIIeHTpavi 0,5 MOJIb/IM?
(0,5 H.); roroBaT pactBopeHueM B 1,0 1M° IUCTHINIMPOBAHHOM
Boabl 14,00 r 6pomMHOBaTokucaoro kanug v 50,00 r OpoMucToro
KaJIysl.

PacTBOp OpOMHUCTOBOAOPOIHOM KUCIOTHI B VKCYCHOM KHUC-
JIOTE; TOTOBAT CJIEAVIOIIMM o0Opa3oM: 7 ¢cM> pacTBopa OPOMHCTO-
BOJIOPOIHON KWMCIOTHI ¢ MaccoBoM noieii 40 % cMemmBaioT C
1,0 1M3 JTexaHOl YKCYCHOM KWCIIOTHI.

(U3menennas penakmusa, U3m. Ne 1).

2. IIOAT'OTOBKA K AHAJIN3Y

21. IIpATOTOBAEHHNUE CEPHOBATHUCTOKMUC-
TOTO HaTpusa KOHHeHTpanmuau c (NaS,0; - SH,O) =
= 0,5 Mmoms/mM> (0,5 H.)

125,00 T CepHOBATHUCTOKMCIIOIO HATPHUS PaCTBOPSIOT B
400 cM? gucTUIIMpOBaHHOM BOabl, puOasiIaioT 0,20 r AByyIIe-
KUCJIOTO HATPpHUd, TIIATEIBHO NMEPEMEINMBAIOT U JOBOIAT OOBEM
pacTtBopa 10 1 oMm3.

Onpedenenue nonpasoyHoeo Ko3(@Puuuenma cepHoeamucmo-
KUCA020 HAMPUS

[TonmpaBouHbi KO3 PUIMEHT CEpHOBATHCTOKHCIIONO Ha-
TpUS YCTAHABIMBAIOT IO YCTAHOBOYHOMY BELIECTBY — ABYXPOMO-
BOKMCJIOMY KaJIMIO.

0,750—1,00 r AByXpOMOBOKMCIJIOTO KAJIS B3BEIIIUBAIOT B KO-

HWYECKON KOJIOE C TIPUTEPTOM MpOOKOoH BMecTUMOCTHIO 500 cM?, mpunusBaroT 50 cM? TUCTANIUPOBAHHOM
BOJIBI M PACTBOPSIOT. 3aTEM K pacTBOPY MpHOaBiaioT 50 cM? pacTBOpa HOIMCTOrO KaJivsi C MaCCOBOM JIONEH
30 %, 20 cM? pacTBOpa CEPHOI KACIOTHI ¢ MaccoBoM noneit 20 %, 3aKppIBalOT KOOy MTPOOKOI, CMOYEHHOM
PacTBOPOM MOAUCTOTO KA, IEPEMEIUBAIOT U BEIACPKMBAIOT B TCMHOTE B TcdcHUE 10 MUH. 3aTeM pOOKY
W CTEHKHU KOJIOBI CMBIBAIOT BOAOM, 100aBiaaioT 200 cM> BOIBI, BBIIETUBIIAICA MOI THTPYIOT IIPHUTOTOBJIEH-
HBIM PacCTBOPOM CEPHOBATHUCTOKMCIIOIO HATpMs IO Iepexola OKpacKM pacTBopa B xkeirtyio. Ilocie 3Toro
puOasisiioT 1 cM’ pacTBOpa KpaxMaja M MPOLOJIKAIOT TUTPOBATh MPH TIIATEILHOM TEpeMEIIUBAHUN [0
Tepexoaa CUHEM OKPAaCKHU pacTBOpPA B CBETNO-3¢cHYIO. [1apanneTbHO BEITTOIHSIOT OIBIT, B KOTOPOM BMECTO
HaBECKM OMxpomMara Kanusa oepyT 50 cM? mMCTHIIMPOBAaHHOMN BOIHI.

BMecTO COMM ABYXPOMOBOKMCJIOTO KaJIusd MOXHO MCIIOJIb30BaTh €ro (pUKCcaHaJd KOHIICHTPAIlUN
¢ (1/¢K,Cr,0,) = 0,5 mons/nm3 (0,5 H.), mpu 3TOoM GepyT 25 c¢M3 pacTBopa.

ITonmpaBOYHBIA KOSYP@PUIIMEHT K TUTPY CEPHOBATUCTOKUCIOTO HATpUs (K ) BEIMCISIOT 1O (hopMyie

m - 1000
u-c(V,-V)’

K_

TIe m — Macca HaBECKH ABYXPOMOBOKMCIIOTO KaJlHs, T;
L — MOJIIPHAsi MacCa 3KBHABAJICHTA ABYXPOMOBOKMCJIOIO Kaaus, paBHas 49,03;
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Vv

> Vx — OOBEMBI PaCTBOPa CEPHOBATHCTOKMUCIIOTO HATPHSI, M3PACXOJOBAHHEIC Ha TUTPOBAHUE pabodei v

XOJIOCTOM TIPOO COOTBETCTBEHHO, CM>;
Cc — 33JaHHasi MOJISIpHAsg KOHIICHTpAIMsl CEPHOBATUCTOKHUCIOrO HaTpus ¢ (Na,S$,0; - SH,0) =
= (0,5 mons/mM> (0,5 H.).
Yemanoenenue mumpa 6pomud-o6pomamnozo pacmeopa
B kon0y ¢ mpuTepToil MpoOKoii BHOcAT rmneTrkoit 10 cM? GpoMua-OpoOMaTHOM CMECH, TO0aBISIOT
muHOpoM 10 cM3? pacTtBopa MogucToro Kamamss ¢ MaccoBoi nonei 30 % w 2 ¢cM? KOHIIEHTPpUPOBAHHOM
COJITHONU KMCJIOTHI. ComepXMOe KOJIOBI IEpeMEIIMNBAIOT, 3aKPbIB ITPOOKOUM, W OAIOT MOCTOATH 5 MMH B
TEMHOM MECTE. 3aTEM TUTPYIOT PaCTBOPOM CEPHOBATUCTOKMCIIOTO HATPHsI KOHIIEHTpaK ¢ (Na,S5,05-5SH,0)=
= (0,5 mons/oM? (0,5 H.) 10 XeNTOoro 1BeTa, 100aBiIsoT 1 cM? pacTBOpa KpaxMana ¢ MaccoBoil noneit 1 %
B Ka4eCTBE MHIUKATOpa U TUTPVIOT 10 odOeciBeumBaHud. [1ompaBouyHbiil KO3PEOUIIMEHT K TUTPY OPOMUII-
OpoMaTHOTO pacTBopa (Kj,) BEMHCIISIOT IO (OPMYJIC

_ VTc' I(rc
Kf’p 10 °

rae V.. — 00bEM pacTBOpa CEPHOBATUCTOKUCIIOTO HATPHA (THOCYIK(phaTa HaTPHUS ) MOJISIPHOM KOHIIEHTPALIMA
¢ (Na,S,055H,0) = 0,5 mons/mM? (0,5 H.), U3pacxog0BaHHOTO Ha TUTpoBaHue 10 cM> GpoMMI-
OpOMAaTHOro PacTBoOpa, CM>;
K. — TIOTIpaBOYHBINA KOAPOUIIMEHT K TUTPY paCTBOpPA CEPHOBATHUCTOKMUCIIOTO HATpHs (THOCYIb(paTa
HaTpusi) KoHIeHTpanud ¢ (Na,S,05-5H,0) = 0,5 mons/mM> (0,5 H.).
Yemanoenenue mumpa 6pomHoamMoOKUCA020 KAAUS
2,80 T OpOMHOBATOKMCIIOrO KaJIUs PacCTBOPSIOT B JTUCTWIIMPOBAHHOM BOJE B MEPHOM KOJIOE BMECTH-
MocThio 1,000 1™M3 M moBomsT OOBEM pacTBOpa A0 METKH. 3aTEM B KOHWYECKVIO KOJOY BMECTAMOCTBIO
250 cm? BHOCAT 10 cM? pacTBOpa GPOMICTOBOIOPOIHOM KUCIOTH B YKCYCHOM KHACJIOTE, TOOABISIOT TIUTIET-
KOM 5 ¢cM3 pacTBOpa OPOMHOBATOKMCIOro Kanusg v 10 cM? pacTBOpa MOLUCTOTO KA, TIOCHE Y€TO TUTPVIOT
COAepPXKMMOE KOJIOBI paCTBOPOM CEPHOBATUCTOKMCIIOTO HATPUS, JTOOABIISIIOT K KOHILY TUTPOBAaHUS B KA4ECTBE
WHJIUKATOpa PacTBOP KpaxMaia.
[TapannenbHO CTaBAT KOHTPOJBHBINA OIBIT C TEMHM Xe 00beMaMHM PEaKTHUBOB U B TeX X YCJIOBUAX, HO
BMECTO PacTBOpa OPOMHOBATOKHMCIIOTO KUTAS OEPYT 5 ¢M> BOJIBI.
ITonmpaBOYHBIA KOM@MUIIMEHT K THUTPY PacTBOpa OpOMHOBATOKMCIOro Kamvs (K) BBIYMCISIOT II0

dopmyne

_V=h
K=——,

rae V, Vy — 00bEMBI pacTBOpa CEPHOBATUCTOKUCIOrO HaTpHsl KOHIEHTpaluu c¢ (Na,S,0;5- SH,0) =

= 0,1 mons/mM> (0,1 H.), M3pacxogOBaHHBIE Ha THUTPOBaHHE paboueif M XOJOCTOM TPOO6
COOTBETCTBEHHO, CM°.

TUTpOBaHHBIN PacTBOP OPOMHOBATOKMCIOTO KAUA JTOJKEH XPaHUTHCSI B TEMHOM MECTe.

(M3menennan penakmua, U3m. Ne 1).

2.2. BKII0O4a10T 3JA€KTPOHHBIA MHAMKATOP (11 MHCTPYMEHTAIBHOIO METO/Ja) U IIPOrpeBaIOT €ro B
TedeHre 5 MHWH, 3aTeM TIPOBEPSIOT pejie BpeMeHH, IS 3TOT0 3aMBIKAIOT KOPOTKO 3JJIEKTPOILI M TIO
CEeKYHIOMEDPY TIPOBEPSIOT Yepe3 CKOJBKO BpeMEHU 3aropacetcss CUrHajibHadg Jamra «OKOHUYaHWe TUTPOBA-
HUS». DTO BpeMs JOJKHO OBITH OTperyampoBaHo Ha 1,5 MuH.

3. IPOBEAEHUE AHAIIN3A

3.1. AHcTpyMEeHTAaJIBbHB A METO/

3.1.1. Okono 0,5 r cTupoABHOro pacTtBopa Nmoam3dupa, B3BEIICHHOIO C MOTPEITHOCTBIO HE 0oJice
0,0002 1, moOMeIIaoT B MEPHYIO KOJIOY BMEeCTUMOCTHIO 50 cM3, pacTBopsiioT B xjiopodopMe, TIHATEIHLHO
MMepeMEIINBAIOT U JOBOJAT XJIOpO(POpMOM OOBEM pacCTBOpa 4O METKM.

3.1.2. B cTexngHHBIN CTakaH BMeCTUMOCTHIO 100 ¢cM? BHOCAT IDUIMHIPOM 35 ¢cM? pacTBOopa OpoOMUC-
TOBOZOPOIHOM KHUCJIOTH W TIMTIETKON 5 ¢M> pacTBopa obpasiia, MpUroToBIeHHOro 1o 1. 3.1.1.

CrakaH yCTaHABJAMBAIOT Ha CTOJWK TUTPOBAJTBHOIO CTEHIAa, KOTOPHIMA TOIHUMAIOT B BepXHee IMOJIO-
KeHHe, BKII0YAIoT MeIIAJIKy ¥ MMepeMEeIIuBaIOT pacTBOp B TeueHHe 1—2 MUH. 3aTeM CTpeJIKy MHAMKATOpa
IIpH MIOMOILIM PEryIATOpa HACTPOMKHU YVCTAHABIMBAIOT Ha 2 MA M TUTPVYIOT U3 OIOpPETKM PacTBOPOM OpOM-
HOBATOKUCIOro Kaausa. CKOpOCTh TUTPOBAHUS PEIVIMPYIOT KPAaHOM OIOPETKM TaKUM OOpa3oM, 4TOOBI
KOJIMYECTBO PACTBOpPaA, BBITCKAIOLLETO U3 OIOpeTKM, ObLIO He 6osiee 30 kameab B 1 MUH.

3.1.3. TurpoBaHue MPOBOAAT OO 3aropaHusl CUrHaJIbHOM JaMIibl «OKOHYaHWE TUTPOBAHUS», IIOCTE
3TOTr0 3alIMCHIBAIOT O0OBEM PACTBOpPA OPOMHOBATOKMCIIOTO KAJIHUsI, U3PACXOJOBAaHHBIA Ha TUTPOBAHMUE.
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3.1.4. ITapamneabHO IIPOBOAIT KOHTPOJIBHBINA OMBIT C TEMHU XK€ KOJIUYESCTBAMU PEAKTUBOB U IIPU TEX
XK€ YCIIOBHAX, HO BMECTO aHAJM3UPYEMOTO pacTBopa 0epyT 5 cm? xmopodopMa.

32. BusyansHabei MeToqn 1

3.2.1. Okomno 0,100—0,300 r cTUpOABLHOTO paCTBo3pa nmonn3dupa MoMewalOT B KOHUYECKYIO KOJIOY
sMecTuMOcCThIO 100 cM? ¥ TpuAWBaOT MATHHIPOM 5 cM> xmopodopMa.

3aKpeIB KONMOY TIPOOKOI, pacTBOPSIOT HABECKY W MIPWINBAIOT IWIWHIAPOM 35 cM? cMecr OpOMHUCTO-
BOJIOPOIHOM KHUCJIOTHI B YKCYCHOM KHUCJIOTE.

3.2, 3.2.1. (M3menennaa penakuusa, M3m. Ne 1).

3.2.2. ConepxmMoe Koaosl TUTPVIOT 0,1 H. pacTBOpOM OpOMHOBATOKMCIIOIO KaJIMg IMPU MOCTOSIHHOM
nepeMellInBaHuY 10 MTOIBJICHUS Heucde3alollei XKeJITOM OKpacKM.

3.2.3. IlapamneabHO TIPOBOAIT KOHTPOJBHBIA OMBIT C TEMU XK€ KOJIUYESCTBAMHM PEAKTUBOB U TIPM TEX
Ke YCIIOBUSIX, HO 0€3 HaBECKM aHAJIU3UPYEMOI0 pacTBOpa.

33.BusvaansrHbueii MeTOng 2

B xonby ¢ mputeproii mipookoit moMermaror 0,500—0,800 r cMonsl, mobGasiastor mwmmuHApoM 30 cm?
CIUPTO-0€H30JIbHON WM CIIMPTO-TOJIYOJIBHON CMeCH M TTOJTHOCTBIO PACTBOPSIOT HABECKY. 3aTeM IPWIMBAIOT
IATAHIPOM 5 ¢M? KOHITEHTPUPOBAHHOM COJISTHOM KHMCJIIOTHI M TUTPYIOT PACTBOPOM OpOMHI-OpOMAaTHOM CMECH
koHueHTpaimu 0,5 Moms/oM3 (0,5 H.) 10 TIOSBIIEHUS XKENTOM OKpacKy, He ucdesaiouiei B TeueHie 30 c.

[TapamnenbHO IIPOBOAIT KOHTPOJBHBIM OIBIT C TEMHM Xe O0OBbeMaMH PEaKTUBOB, HO O€3 HaBECKU
CMOJTHI.

(M3menennad penaxkuusa, M3m. Ne 1).

3.4. Ilpu pa3HOrIacusx aHaJau3 MPOBOAAT MO BU3VAJIBHOMY METOLY 2.

(BBenen nomoHuTennno, Mzm. Ne 1).

4. ObPABOTKA PEJ3YJbTATOB

4.1. MaccoByio pomo cTupoia (X) B mpolleHTax B HeHACHIIEHHBIX TOJIU3(MUPHBIX CMOJIAX BEIYUCISIOT

Mo ClaeayomuM (popMyIaM:
MHCTPYMEHTAJIBHB U METO/

(V= V;)-0,0052-100-50 52V, V;)
Sm B m ’

X =

BU3VaAaAdbHB U MeTOxa 1

o A=V 00052100 52%-Vy)

m m

rac V;, V5, — 00BeMBI pacTBOpa OPOMHOBATOKMCIOrO Kajlvusl, M3PACXOJ0BAHHBIE HA TUTPOBAHHUE PAdOYCH U
KOHTPOJBHOM (XOJOCTOM) TpO0 COOTBETCTBEHHO, CM>;
0,0052 — Macca cTaposia, COOTBETCTBYIOLIAs | CM? pacTBOpa OPOMHOBATOKHUCIIOTO KATAS KOHIIEHTpA-
i 0,1 moms/mm> (0,1 H.);
m — Macca HaBeCKH oOpa3slia, T;
BU3VaJIbHB A MeTOO 2

_ (V- ¥) - 0,026 - 100
m 2

rae V,, Vy — o0beMBl OpoMUI-OpOMaTHOM CMECH, M3PACXOIOBAaHHBIC HA TUTPOBAHME Pab09e M KOHTPOIIh-
HOM (XOJOCTOIT) MPOO COOTBETCTBEHHO, CM>;
0,026 — Macca cTAapoiia, COOTBETCTBYIOIIAs 1 ¢M? pacTBOpa OpOMUI-OpOMATHOM CMECH KOHIIEHTpA-
wd 0,5 mois/om3 (0,5 H.);
m — Macca CMOJIBI, B3sITas I aHalIu3a, T.
4.2. 3a pe3yabTaT UCIIBITAHUM IIPUHUMAIOT CpeaHee apu(PMETHICCKOE PE3YIbTAaTOB ABYX MapaJLlIc/Ib-
HBIX ONpecIeHU, JOIMyCKaeMoOe pacxXxoXiIeHrne MeXXIy KOTOPhIMHM He JOJDKHO IpeBoIIarh 1 % 1mpu 1oBe-
PUTEIBHOM BepodaTHOCTH P = 0,95 miga MHCTpYMEHTAJIBHOIO METOJa M BHU3VAJIbHOIoO Metona 1 u
a0COMIOTHOTO pacxoXaeHus, paBHOTO 1,4 % m1a BU3yalbHOIO MeTtona 2.
PesynbTaThl OKPYIVISIOT OO0 IIEIOTO YMCIIA.
4.1, 4.2. (A3Menennan penakuua, U3m. Ne 1).
4.3. Pe3ymbTaThl aHAIW3a 3aIIACHIBAIOT B IIPOTOKOI, KOTOPBIM JOTKEH COAepXaTh CICAYIOIINE JaHHBIC:
METO aHaJIN3a;
HaMMEHOBaHUE U MapKy CMOJIBI;
3Ha4YCHUE TTOKA3aTelsl KaKIoro CAIUHUIHOTO U3MEPEHMS ]
cpeaHee apu(pPMETHICCKOE 3HAYCHUE TTOKA3aATENS;
IaTy aHalInu3a;
0003HaYCHUE HACTOSIIIETO CTaHaapTA.
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HTPUITOXEHUE
Obs3amenvroe

OIIUCAHHUE DJIEKTPOHHOTI'O ITPUBOPA JJIA OIIPEAEJIEHHAA bPOMHBIX YUCEI

DIeKTpUYECKasa cxeMa Impudopa M300pakeHa Ha YepTeKe HACTOSIIETO ITPUIOKCHMUSI.

Llems 37M€KTPOMOB D COCTOUT U3 COMPOTURICHHUS Ry M R;. D.J.C. 5TOM 1M CKIANBIBACTCS W3 TIAJCHUS
HATIPSISKEHUS HA COMPOTUBICHUU R3 M 3.1.C. IOMSIPU3AIIIH 3JIEKTPoIoB. TIpy M3MEHEHWU TOKA, TPOTEKAIOIIETO Yepesd
PACTBOP, YTO BBIZBIBACTCS U3MECHCHUEM HICKTPOIIPOBOTHOCTH PACTBOPA U 3./1.C. TIOJSPU3AIUH HICKTPOAOB, U3MECHSICTCS
TMaJICHUE HAMPSKEHUA Ha R; ¥ IOTCHIWAJ CETKHM MpasBoro tpuona Ji;.

DTOT TPHUOJ, IBIISIETCS YCUINTEIEM TTOCTOSTHHOTO TOKA M padoTaeT B peXKMME KaTOHOro nmosropurens. IlageHue
HATIPSKEHUS Ha KATOMHOM Harpy3Ke mpaBoro Tpuoaa (R, v R3) mogaeTcs Ha CETKY JIEBOrO Tpuoa /I, B aHO/IE KOTOPOro
BKJTIOYEH MWUTUAMIIEPMETP (CTPEIOYHBIA WHIAUKATOP) Y COMMPOTUBICHUE Ryg.

IlepeMeHHOE COTIPOTUBIEHHAE Rg CIYXUT IS PETYIUPOBAHNS MMOTEHITAAA CETKH JIEBOTO TPHUO/A.

Ilepen HayaioOM TUTPOBAHUS TTOA0OUPAIOT TAKYIO BEIMYUHY Rs (PETYIATOP HACTPONKH), YTOOBI CTPEIKA WHIUKA-
TOpa HaxXOMWJIach HA OTMETKE HYJIEBOTO TOKA (TOK OKOJIO 2,0 MA). I1pu sTOM siKOpE pene P, Oy/ieT onylueH (TUpaTpoOH
JI, TioraiieH).

Korza THMTpoBaHHUE MOAXOMUT K KOHITY, MAICHUE OYEPEAHOM KAI/IM TUTPOBAHHOIO PaCTBOPA B CTAKAH BHI3LIBACT
BO3pacTaHUe TOKA B IICIMH ICKTpoAOB. Ilpr >TOM BO3pacTaeT MOTEHIMA CETKHM ITPABOI0 TPHUOJA, PE3KO BO3PACTACT
ITOTEHITAA CETKH JIEBOIO TPHUOAA M €T0 aHOAHBIA TOK;, CTPEeJIKa HHAMKATOPA OTKJIOHSIETCS BIIPABO 3a OTMETKY 4,0 MA,
a SIKOpb peine P, MpUTATHBAETCS; CATHAJILHAS JaMTia JI, 3aropacTcs M 3alyCKaeTCs RJIEKTPOHHOE peJie, COOpaHHOe Ha
aamme J1s.

Ecim sikopb pene P, ocTaeTcss MPUTSHYTHIM 1,5 MUH, TO cpabaTeIBaeT peae P; M 3aropacTcs CUTrHajJbHAag JiaMIa
JIs — «OKoHYaHWe TUTPOBAHUS». COTIPOTURIECHUE R5 CIYKUT IS PETYIMPOBKU BEIZICPXKKU pejie BpeMeHH. Pene P, u
P; yipasnsioT CUTHAIBHBIMHA JIAaMITAMHA JIEKTPOMArHUTHOTO KJIariaHa OropeTku Pj.

Pa0boTa CXeMBl IIPOTEKACT CIACAYIOIIMM O0pa30oM.

ITpu HaxkaTuu KHONTKUA K, («I1yCcK») TIpUTATABAETCS SKOPH pesie P,, 4TO BBI3BIBACT 3aKUTAHUE CUTHAITEHOM JIAMITBI
Jlg Havama TATPOBAHUS Y TIO/IAYy HATIPSIKEHUSA Ha OOMOTKY 2JIEKTPOMArHUTHOTIO KJlallaHa OropeTkH Fj.

KOHYCHBIN TUIYyHXEp KJlallaHa TIOMHUMAETCS Hajl CPepHYECKAM CEJIOM M THUTPOBAHHBIA PACTBOP HAYMHACT
BBITEKATh U3 OopeTkd. Ilpu cpabGaTeiBaHuM pene P, HampsikeHWe ¢ OOMOTKM KiamaHa CHUMAETCS U MOCTYIUICHUE
pacTBOpa U3 OIOPETKU TIPEKPAIACTCS. DTHUM JIOCTUTACTCS TO, YTO TIPH IIPHUOTDKCHUH K KOHITY TUTPOBAHUS CIEAYIOIIAs
KAaIljIs TATPOBAHHOIO PACTBOPA BBOUTCS TOJIBKO TOI/Ia, KOI/a TIPEABIAYILAs KAl Oy/IeT mepeMelliaHa v IIpopearupyer.
Korna odepeHasi Kamuisa BbI30OBET YVBEJIMUEHUE TOKA B IIEMH SJACKTPOAOB Ha BpeMs Oosiee 1,5 MUH, cpabaThIBacT pee
P5, 9TO BHI3BIBACT OTTIAICHUE SIKOPS peiie Py v 3aKpHITHE KJIaTiaHa 01opeTKH. BHOBE k1ammaH OIOpEeTKH OTKPOETCSI TOIBKO
TTOCJIC HaXkaTusi KHOMTIKU K, («I1yck»).

ITpnbop MOXET OBITH MCIIOJB30BAH U ¢ OOBIYHOM OIOPETKOM 0€3 SJICKTPOMATHUTHOTO KallaHa. DJICKTPOHHOE
pelie BPEMEHH B BTOM CIIydae TAKKe MOXET OBITH BBIKIIOUCHO. KOHEI[ TUTpOBAHUSA TOIMA YCTAHABIHMBACTCS TIO
OTKJIOHCHMIO CTPEJIKM MHAUKATOPA Ha BpeMs 6osiee 1,5 MUH IIpH IaJICHUM OYEPETHOM KAITM TUTPOBAHHOTO pacTBOpA.

Ilutanue mpubopa OCYIIECTRISICTCS OT CETH MMEPEMEHHOIO TOKA.
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