YTBepXk/ieH U BBEJICH B ICHCTBHE
[Tocranosnenuem ['occtpost CCCP

ot 29 utons 1977 r. N 109

TOCYJAPCTBEHHBIN CTAHJIAPT COIO3A CCP
N3BECTb CTPOUTEJIBHASA
METO/Ibl HCTIBITAHUI
Lime for building purposes. Test methods
I'OCT 22688-77

I'pynma XX 19

Jlata BBeieHUS

1 ssuBaps 1979 rona

NH®OPMALMOHHBIE JAHHBIE

1. Paspabotan 'ocynapcTBeHHBIM Bcecoro3HBIM Hay9HO-HCCIEIOBATENECKUM HHCTHTYTOM CTPOHMTEIBHBIX MAaTEPUaIOB U KOHCTPYKIHI
(BHUUCTpom) um. ILII. BynuukoBa MunHCTEpCcTBa HMPOMBINUICHHOCTH CTpoHTenbHBIX MarepuanoB CCCP, I'ocymapcTBeHHBIM Hay4HO-
HCCIICIOBATEIbCKIM M IHPOSKTHBIM HHCTUTYTOM CHJIMKAaTHOro OeToHa aBTOkIaBHOro TBepieHus (HUIIMcummkatobGeroH) MuHHCTEpCTBa
IMPOMBIIIIEHHOCTH CTPOUTENbHBIX MaTtepuanos CCCP.

Pa3paborunku: B.A. Cokonosckuii (pykoBoantens Temsr), JI.W. Cerkuna, H.B. [leryxosa.
Buecen MUHHCTEPCTBOM MPOMBIILICHHOCTH CTpouTeNbHbIX MaTepuanos CCCP.

2. YtBepxaeH u BBeaeH B jeiictBue Iloctanosnennem N'ocynapcrsennoro komurera Cosera Munmcrpos CCCP no genam cTpouTtenscTsa
or 29.07.1977 N 109.

3. Bzamen I'OCT 9179-70 B yacTH METO/IOB MCIIBITAHHIA.

4. Ccpl10YHbBIE HOPMATHUBHO-TEXHUYECKUE NOKYMEHTBL

T T T

Oo6o3nauenne HT/I, na; Homep |O06o3nauenue HT/I, na; Homep

KOTOPBI JaHa CCBUIKA, ITyHKTa |KOTOPBIH JaHA CCHUIKA, ITyHKTa

+ + +

TrOCT83-79 | 2.1.1 TOCT5833-75 | 22.1
rOCT310.1-76 | 2.8 [TOCT6613-86 | 1.2,1.3
roCT310.3-76 | 2.10 TOCT6709-72 | 1.1
roCcT3104-81 | 28 [OCT9179-77 | 12,13
rOCT3118-77  12.1.1,2.4TOCT 10178-85 | 2.10
rOCT3760-79 | 2.2.1 TOCT10652-73 | 22.1
rOCT4233-77 | 24 [TOCT17299-78 | 22.1
TOCT4234-77 | 2.2.1 !TY 6-09-5360-87 12.1.1,2.2.1

5. Ilepensnanue. Maii 1997 r.
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Hacroamuii cranaapt pacnpocTpaHsaeTcs Ha CTPOUTENbHYIO U3BECTh U YCTaHABIMBAET METO/IbI €€ UCIIBITAHUM.

an/IMeHeHI/Ie YKa3aHHbIX METOIOB HMCIBITAaHUH npeaycMaTpuBacTCs B CTaHAapTax W TEXHUYCCKHUX YCIOBHUAX, YCTaHABJIIMBAIOIINX
TCXHHUYCCKUEC TpC6OBaHI/I$I Ha CTPOUTECJIbHYIO U3BECTh.

1. OBIIME YKA3AHMUA

1.1. ITpy XUMHUYECKOM aHAIU3€ CTPOUTENBLHON M3BECTH JOJKHBI MPUMEHSITHCS PEAKTHBbI XUMUYECKH YHCTBIE W YUCTBIE Ul aHAIM3a
(xBayuuKamyUy X.4. ¥ 49.7.a.), COOTBETCTBYIOIINE JSHCTBYIONINM Ha HUX CTaHIapTaM, JucTmLupoBaHHas Boga o 'OCT 6709 u Ge33ombpHbIC
GuIBTPEL.

1.2. [ToxroroBka npoOsl KOMOBOH HU3BECTH

13 npoOs1 uzBectH, orobpannoii B coorBerctBur ¢ [OCT 9179 u u3menbueHHON 0 pa3MepoB KyckoB He Oonee 10 MM, KBapTOBaHHEM
oTOMparoT | Kr s ONpeJeNieHus: COJepKaHUsl HEMOracUBILMXCS 3epeH u npoly maccoir okosio 500 r. Oty npoOy M3Menb4yaroT 0 MOJHOrO
npoxoxaenus yepe3 cetky N 09 o 'OCT 6613, TmaTensHO NMepeMENINBaOT, 3aTeM KBapTOBaHHEM OTOMparoT okoisio 150 r, pactuparor 1o
nosHOTO TpoxoxaeHus yepe3 cetky N 008 mo 'OCT 6613, noMemaroT B repMETHYECKH 3aKPBITHIA COCYIl U UCHOJNB3YIOT JISl TPOBEACHUS
UCIIBITAHUH, MTPETYyCMOTPEHHBIX CTAHAAPTOM.

1.3. IToaroToBka npoObl MOPOIIKOOOPA3HOH U3BECTH

Jlnst mpoBenieHnsT XMMHUYECKOTro aHainmu3a mpoOsl, orodpannoir mo 'OCT 9179, nmocienoBaTeabHbIM KBAPTOBAHUEM OTOMPAIOT MPOOY
Maccoit 40 r, pacTHpalOT B CTyNKe A0 MOJIHOTo mpoxoxaeHus depes cetky N 008 mo I'OCT 6613 u nomemmaroT B repMETHYECKH 3aKPbIThIH
COCYA.

CrerneHb JTUCIICPCHOCTH, BJIQXKHOCTh, TEMIIEpaTypa W BpEeMs TalleHHs, MPOYHOCTh W PaBHOMEPHOCTh H3MEHEHHS O00beMa H3BECTH
OMPEACNSAIOT HEMOCPEACTBEHHO U3 MP0o0ObI, oToOpannoii mo 'OCT 9179.

1.4. B3BemnBaHue HaBECOK J0KHO MPOU3BOAUTHCSL:
- JUISl XUMHUYECKOTO aHAJIN3a - Ha aHAJTMTHYECKUX Becax ¢ TOYHOCTHIO 70 +/- 0,0002 T
- JUIS IPOYUX OIPE/IEIICHHH - Ha TEXHMYECKHUX BeCax ¢ TOYHOCTHIO J10 +/- 0,01 r.

1.5. Tutp pacTBOpa YCTaHABIMBAIOT IO TPeM MNapasllelbHbIM IpoOaM M BBIYUCIAIOT KaK CpefHee apU(pMETHYEeCKOe M3 IOTydaeMBbIX
pe3yJIbTaToB.

1.6. JlomyckaeMble OTKJIOHEHHSI B PE3Y/IbTaTaX MapajlleNbHbIX ONPENEIeHUH HE JOKHBI NPEBBIMIATD CIIEIYIOIHX BENUYUH, %o

- AKTUBHAS OKHCH KAJBLIUS ...vvvvvvveeeeeeeeeeeeennnns +/- 0,4
- AKTMBHAS OKHUCH MATHHUS .......ccoevennrvrnnennnnnn. +/-0,3
- 7 (BECOBOM METOM) ..veveeververiereeneennenenes +/-0,2

Iloacuer pe3ynpTaToB aHAIN3a IPOU3BOAAT ¢ TOUHOCTBIO 10 0,01%.

1.7. KoHnieHTpanmio pa30aBIeHHBIX KUCIOT B psiie CIydaeB BEIPXAIOT KaK OTHOLIEHHE 00beMa KHCIOTH K 00beMy Boxbl. Hampumep,
PacTBOP CONITHOI KUCIIOTHI 1:3 03HaYaeT, 4TO OAUH 00BEM CONSTHOMN KHCIOTHI INIOTHOCTEIO 1,19 pa36aBieH TpeMst 00beMaMU BOJIBL.

2. METOJbI UCTTBITAHU

2.1. OmpezeneHne CyMMapHOT0 COJCpP)KaHHs aKTUBHBIX OKMCEH KaJbLHs U MarHus B KaJIbIIUEBON U3BECTH
2.1.1. IlpumeHsieMbIe peakTUBBI U PACTBOPHI

Consnas kucnora mo 'OCT 3118, 1 H pacTBOp; rOTOBAT CIEAYIOMUM 00pa3oM: 85 MII COIIHONW KHCIIOTHI INIOTHOCTBIO 1,19 pazdaBistoT
JUCTUNIMPOBAHHOM BOMOHM 110 1 11 M THIaTeNnbHO NepeMemuBaroT. TUTp 1 H pacTBopa COJIAHOI KUCIIOTHI YCTaHABJIMBAIOT IO YTJIEKUCIOMY
6e3BonHomy Hatputo ('OCT 83), npenBapurenbHo BeiCymieHHOMY npu Temmnepatype 250 - 270 °C 1o noctosHHON Maccesl B TeueHue 1 - 1,5 u.

Maccy HaBeCKH 1 T' YIJIEKHCIOrO HAaTpHUsS IIOMEMIAIOT B KOHUYECKYIO KOJIOY BMECTUMOCTBIO 250 MII M PacTBOPSIOT AUCTHILIMPOBAHHOM
Bozoit 10 80 - 100 mu. ITonyyeHHBIH pacTBOp TUTPYIOT YCTaHABIMBAEMBIM | H pacTBOPOM COJISHOM KHCJIOTBI B NPHCYTCTBUM METHUIOBOTIO
opamxeBoro uaaukatopa (0,1%-Helil pacTBOp) 10 HMepexoia KeITOH OKPAaCKU PacTBOpa B OPaHKEBO-PO30BYIO.

T
Tutp 1 H pacTBOpa COJSHOM KHUCIIOTHI, BEIpaXKeHHBII B rpammax CaO, (Tea) BBIYUCILIIOT 10 popMyrie
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_ ox0,02804

T. =
B0 pn, 053

rae Q - Macca HaBeCKH YIIIEKUCIIOT0 HaTpHs, T;

0,02804 - KONMMYECTBO OKUCH KaJbLUs, COOTBETCTBYIOLIEe 1 M1 TOUHO 1 H pacTBOpa COJISTHOM KUCIIOTHI, T

V - 006bem 1 H pacTBOpa COJISIHOW KUCIIOTHI, MOMICALIMI Ha TUTPOBAHHE, MJI;

0,053 - KOIMUECTBO HATPHUS YIJTIEKUCIIOr0, COOTBETCTBYIOLIEE 1 M1 TOuHO 1 H pacTBOpa COJISIHOI KUCTIOTHI, T.
Denondranenn (uuaukarop) no TY 6-09-5360, 1%-Helit ciupTOBO# pacTBOp.

2.1.2. IlpoBenenue aHanu3a

Hagecky Maccoif 1 T moMenaroT B KOHHYECKYIO KO0y BMeCTHMOCTBIO 250 MJ1, HanmuBatoT 150 M1 TUCTHILIHPOBAaHHOM BOJIBI, TOOABIISIIOT 3
- 5 cTexNIHHBIX OyC MM OIUIABJICHHBIX CTEKJISTHHBIX MANOYEK JJIMHON 5 - 7 MM, 3aKphIBAIOT CTEKISTHHOW BOPOHKOHN MJIM YacOBBIM CTEKJIOM H
HarpeBaroT 5 - 7 MUH 0 TeMIepaTypsl kuneHus. PacTBop oxiaxaaioT 1o Temmneparypsl 20 - 30 °C, IpoMBIBalOT CTEHKH KOJIOBI H CTEKIITHHYIO
BOPOHKY (WMJIM 4YacOBOE CTEKJIO) KHISIYCHOW JIMCTHIMPOBAHHOW BOJOH, n00aBisoT 2 - 3 kamm 1%-HOTO CHHMPTOBOTO pacTBOpa
(eHoNGTANEMHA U TUTPYIOT NPHU MOCTOSIHHOM B30aNTBIBAHMU | H PacTBOPOM COJISHOHW KHCIOTHI IO HOJHOTO O0ECIBEYHMBAHMS PACTBOpPA.
TuTpoBaHUE CUUTAIOT 3aKOHUYEHHBIM, €CJIU B TEUCHUE § MUH NPU NEPHOANYECKOM B30AITHIBAHUU PACTBOP OCTAHETCS OSCIBETHBIM.

THTpOBaHI/IC CJIEAYCT MPOU3BOAUTH MEAJICHHO, z[oGaanm KHCJIOTY IO KallIsIM.

COILep)KaHI/Ie AKTUBHBIX OKMCEH KaJbLUsA U Maruus A B HpoucHTax ajist HETraleHOW U3BECTH BBIYUCIISIOT 110 (I)OpMyJ'IC

_VT,q %100
2

A

rae V - 00bem pacTBOpa 1 H consHOM KHUCJIOTHI, MOLIEIIINN Ha TUTPOBAHUC, MJI;

' - TuTp 1 H pacTBOpa COJISIHON KHCIIOTHI, BeIpaxkeHHbIH B I CaO;
Q - Macca HaBEeCKH M3BECTH, T.

CozepxaHue aKTUBHBIX OKHCEH KaJbIUsA U MarHus A B IIPOLEHTAX A TUIPATHOH U3BECTH BEIYUCIAIOT IO (hopMyIIe

4 Ve x100
O[100-#)

s

rie W - BIIaXXHOCTb THIPATHOM U3BECTH, ompeesieMas 1o 1. 2.6., %.

2.2. OnpegnenenHye CyMMapHOrO COAEPKaHHs aKTUBHBIX OKHMCEH KalbLUs M MarHus B MarHe3dajbHOM, TOJOMMTOBOH M I'MAPABIMYECKOM
U3BECTH

2.2.1. IlpumeHsieMble peaKTUBbI U PACTBOPBI
AMMmuaunsiii OydepHsIil pacTBOP; TOTOBST CIEAYIOIIMM 00pa3oM:

67,5 r xnopucroro ammonus no 'OCT 3773 pactopsror B 200 MI AUCTHIIIMPOBAHHON BOABI, (GUIBTPYIOT, HpHOaBiAioT 570 M 25%-
Horo pacTtBopa ammuaka 1o I'OCT 3760, nonuBatot 10 1 71 BOOH M XOPOLIO MEPEMELIUBAIOT.

KucnorHslif xpoMm TeMHO-cHHUI (MHAUKATOD), 0,5%-HbIi pacTBOP; FOTOBAT CJIEAYIOMIUM 00pa3oM:

0,5 T uHAMKAaTOpa XPOM TEMHO-CHUHEro pacTBopsitoT B 10 mi1 amMuadHoro 0ydepHoro pactBopa u pa3dasisitor 10 100 M CHHTETHYECKUM
3TUJIOBBIM CIIUPTOM HIIH TEXHUYECKUM STHIIOBBIM criupToM 1o [OCT 17299.

Tpunon b mo I'OCT 10652, 0,1 H pacTBOp (OBYyHaTpueBas COIb STHICHIUAMHUHOTETPAYKCYCHOH KHCIOTBI); TOTOBAT CIELYIOIINM
obpazom:

19 r Tpunona b pactBopsioT B MepHoi konbe B 300 - 400 M1 AUCTHIUIMPOBAHHON BOJBI IIPH HE3HAUUTEIILHOM HarpeBaHud. Ecin pactBop
HOJIyYUTCd MYTHBIM, TO €r0 (PWIBTPYIOT, 3aT€M JAOJIMBAIOT A0 1 1 BOAOW M XOPOLIO IEpeMeNMBaroT. /I yCTaHOBKM TUTpa TpHiIoHA b
npunuBaroT u3 6roperkn 20 Ma 0,1 H THTPOBAaHHOTO PacTBOpA CEPHOKUCIOTO MarHus, IPUIOTOBICHHOTO U3 (HKCaHaNa, B KOHUYECKYIO KOIOy
BMecTUMOCTh0 250 - 300 M1, pazbaBiaror pactBop 10 100 Mi Boxo#, HarpesatoT 1o 60 - 70 °C, mpunuBaioT 15 M ammuagsoro OygdepHoro
pactBopa M 5 - 7 Kamenb KHCIOTHOTO XpPOM TEMHO-CHHETro MHAuKartopa u TuTpyloT 0,1 H pactBopom TpmioHa b mpu MHTEHCHBHOM
HOMEIIUBAHUY [0 TIepexo/ia KPacHOH OKpacKu pacTBOpa B yCTOMYUBYIO CUHE-CHPEHEBYIO UM CHHIOIO C 3€JI€HOBATHIM OTTEHKOM.
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Tutp 0,1 H pacTBopa Tpunona b , BeIpakeHHbIH B MgO, BBIYUCIAIOT 10 hopmyrie

_ Z20=0.00z2016
Tap s

rae V - oosem 0,1 H pactBopa Tpwiiona b, nomenmmuit Ha turpoBanue 20 mi 0,1 H pacTBOpa CEPHOKUCIOTO MarHusl, MIL;
0,002016 - KOIMYECTBO OKUCH MarHus, coorseTcTByomee 1 mi rouno 0,1 H pactBopa TpuioHa b, r.
T'uppat oxucu xanus, 20%-Hbli pacTBOp, XpaHAT B IOJUITUIECHOBOI Hocye.

OnyopekcoH (MHIUKATOpP), CyXas CMECh; FOTOBAT CIEAyIOIMM o0pa3oM: 1 T ¢uyopekcoHa TIIATENIbHO PAacTHPAIOT B CTymke ¢ 99 1
6e3BosHoro xaopucroro kanus no 'OCT 4234. THIUKaTOPHYIO CMECh XPAHAT B MOCY/IEe C NPUTEPTON KPBIIKOH B TEMHOM MECTe.

TpusTaHomaMUH 1O ACHCTBYIOIIMM HOPMAaTHBHBIM JJOKYMEHTaM, BOAHBIN pacTBop 1:4.
Caxaposza o 'OCT 5833, 10%-HblIii pacTBOp.

Genondranenn (uaguxarop) no TY 6-09-5360, 1%-Hblii cIUPTOBOIL pacTBOD.
Constnas kuciora o 'OCT 3118, 1 H THTpOBaHHBIN pacTBOP.

2.2.2. [IpoBeneHue aHamm3a

2.2.2.1. OnpeneneHne coepxKaHUsI aKTUBHOM OKHCH KaIbLUs CaXapaTHBIM CIIOCOOO0M.

0,25 T W3BECTH IIOMEMIAIOT B KOHHYECKYI0 KOOy BMecTHMOcThio 500 mur, moGaBisitor 50 MuI pacTBOpa caxapo3bsl M DHEPTHYHO
B30aJITHIBAIOT B TeyeHHE 15 MUH.

s ymydiieHus mepeMeIinBaHus B KOOy MPeABapUTEIbHO MOMELIAIOT 3 - 5 CTEKISHHBIX OyC MM OIUIABJICHHBIX CTCKISHHBIX IMalOYeK
JUTHHO#H 5 - 7 MM. 3aTteM npubapisioT 2 - 3 kamM ¢peHondTanerHa 1 TATPYIOT | H pacTBOPOM COJISIHON KHCIOTHL. THTpOBaHHE MPOU3BOAST 11O

A
Karuiam 10 NEPBOro UCUE3HOBECHUA PO30BOU OKPACKU. KonuuecTBo aKTUBHOM OKUCH KaJIbLIMS B I[IPOLIEHTAaX BBIYUCIIAIOT 110 qupMlee

FT, g %100
m

4

rae V - o0beM 1 H pacTBOpa COJSIHOM KUCIOTHI, MOUICIINN Ha TUTPOBAHHE, MIT;

" - tuTp | H pacTBOpa CONAHON KUCIOTHI, BeIpakeHHbIH B T CaO;
m - Macca HaBECKU U3BECTH, T.
2.2.2.2. OnpezeneHue cofepKaHus aKTUBHOM OKHCH MarHus TPHIOHOMETPUUECKUM METOI0M

Maccy HaBecku m3Bectd 0,5 T MOMEIIAIOT B cTakaH BMecTHMOCThI0 200 - 250 Mi1, cMa4uBaioT ee Bogoi u npudasisror 30 it 1 H constHON
kucnoTel. CTakaH 3aKpBIBAIOT YaCOBBIM CTEKJIOM U HArpeBaroT B TeueHHe 8 - 10 MMH O TeMmepaTypbl KUIIEHHUs, 3aT€M 4acOBOE CTEKIIO
OIOJIACKUBAIOT AUCTUUIMPOBAHHOM BOJIOH M IOCIE OXJIAXICHUS PACcTBOP IEPENHBAIOT B MEPHYIO KOJIOY BMECTHMOCTBIO 250 MiI, HOJIHBAIOT
JUCTHJUIMPOBAHHOM BOJOW 1O METKM M TIIATENBHO NepeMelnBaoT. [locie oTcranBaHus pacTBOpa OTOMPAIOT MUIETKOH 50 MII, epeHoCsT B
KOHMYECKYIO K0JI0y BMECTUMOCTBIO 250 M1 1 100aBisitoT SO MII IMCTHIUIMPOBAHHOM BobL, S5 - 10 Ma ammuauHoro OydepHoro pacteopa, S - 7
Kareslb KUCIOTHOIO XpOM TEMHO-CHHEr0 MHAMKATOpa U TUTPYIOT IpH CUIIbHOM B3OanTeiBanuu 0,1 H pacTBopoM TpuwioHa b no mepexona
KPacHOIl OKpacky pacTBOpa B CHHE-3EJICHYIO MJIU CHHIOIO.

v
ITo oxkoHUaHHU TUTPOBAHUA OTMEYAIOT 00BeM H3pacxoA0BaHHOI'O TPUJIOHA bs MUJUTAIIATPAax.

W3 oroii ke MepHo# KkonObl orOupatoT 50 My pacTBOpa B KOHHYECKYIO KoiOy BMmecTuMocTbio 250 wmi, npuwiuBator 100 mi
JUCTHJUIMPOBAHHOM BOJbI M IEpPEeMELIMBAIOT. 3aTeM J00aBisoT 3 Ml TpudTaHONamMuHa, 25 mi 20%-HOro pacTBOpa €AKOro Kajus M BHOBb
nepemernuBaroT. Yepes 1 - 2 MUH [00aBISIFOT HAa KOHYMKE IIHarteis (IYOpPEeKCOH U THTPYIOT pacTBOPOM TpHiIoHa b mo mepexona

¢uyopecrupyomei po30BO-3eJICHOH OKPACKH PacTBOpa B YCTOMYHBYIO PO30BYIO IIpU HaOmroneHHU Ha depHOM (ore. OTMedaroT 00beM
M3PacX0/I0BAHHOTO PacTBOpa TPUIIOHA b B MumnuinTpax.

A
ConeprkaHue aKTUBHOW OKUCH MarHust B IIPOLIEHTAaX BBIYUCIAIOT 110 (hopmyiie

(P -7)T,, ®5%100

m

A
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¥
rae ' - oobvem 0,1 H pacTBopa Tpmiiona b, nomenmmii Ha TuTpoBanue CaO + MgO, mi;

- o6beMm 0,1 H pacTBopa TpriioHa b, momenmmuit Ha TuTpoBanue CaO, Mi;

T
- tutp 0,1 H pacTBOpa TpuioHa b, BeIpaxeHHsIH B T MgO;

5 - koaddunment, yuntsiBaronmii onpenenenne MgO B aTMKBOTHOW 4acTh pacTBOpa;

m - MaCCa HaB€CKHU U3BCCTH, T'.

A+4
Couep)KaHne AKTUBHBIX OKHCEHU KaJIbIUA U MAarHust AB npoueHTax onpenenaeTc;I CyMMOI/I BCJIIMYUH

o)
2.3. OmnpeneneHue copepKaHusi TUAPATHONW BOIbI U B U3BECTU BECOBBIM METOIOM
2.3.1. Onpenenenne cojepKaHusi TUAPATHON BOABI

B mpenBapuTeNbHO MPOKAJICHHBIH M B3BEIICHHBIH MIIATHHOBBINA MM GapdopoBbIi THrellb OTBEIINBAIOT OKOJIO | T' M3BECTH M MOMEIIAIOT
Ha 2 4 B My(enbHyo Iedb, HarpeTyto 10 Temneparypsl (520 +/- 10) °C. Turens ¢ HaBeCKOH OXJIXAAIOT B TEPMETHYECKH 3aKPBITOM IKCHKATOpe
B IIPUCYTCTBUHM BJIarONOIOIIAIONIEr0 BEIIECTBA, 4 3aTEM B3BEIIHBAIOT.

IIpoOy ruapaTHON W3BECTH MpPEABAPUTEILHO BRICYIIUBAIOT NpH Temmneparype 105 - 110 °C.

CozeprxaHue TUAPaTHOH Bogsl W B IPOIEHTaX BEIYUCIIIOT 110 (hOpMyITe

w="x00
m

m .
ra€ - pa3HOCTb B MACC€ TUIJIAA C HABECKOU 110 U ITOCJIC TPOKAJIMBaHUs, I';

m - MacCa HaB€CKH U3BECTH, T.

2.3.2. OnpenesneHue conepKaHus

Turenb ¢ HaBECKO# M3BECTH, MPOKANECHHOM npu Temiieparype (520 +/- 10) °C (1. 2.3.1), nomemaror Ha 1 4 B My(enbHyIO 11e4b, HarpeTyro
1o Temrepatypsl (975 +/- 25) °C. [Tocne oxnaxaeHus TUIIIS C HABECKOH B 9KCHKATOPE MPOU3BO/IST B3BSIIMBAHUE.

co
Coneprkanue B IPOIIEHTaX BBIYUCIIOT IO (hopmye

co, = 2™ g

IJIe m - Macca HaBeCKU u3BecTy, T (1. 2.3.1);
m ] O,
- Macca HaBeCKu nocie npokanuBanus npu 520 °C, r;
m o
‘- Macca HaBeCKH mociie npokanuBanus npu 975 °C, 1.

i
2.4. OnpeneneHue coaepKaHus B M3BECTH Ha KAJIBIIMETPE Ia3000bEMHBIM METOJIOM (IKCIPECC-METO.)

T"'a3000beMHBIH METOJ OCHOBAaH Ha M3MEPECHHUH BBIACIUBIICTOCS YIJICKUCIOrO Tra3a B PE3yJIbTaTe BO3JICHCTBUS COJITHOM KHCIOTBHI Ha
KOp6OHaTI>I KaJblWs U Maruus.

KaHLHHMCTp HU3IrOoTOBJIAAIOT B COOTBETCTBHUHU C TpC6OBaHI/I$IMI/I HeﬁcTByIOH.IPIX HOPMATUBHBIX JOKYMCHTOB (qepT. 1)

Kansuumerp
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1 - UUAMHAP ¢ KpaHOM; 2 - 0TBOAHASA TPYOKa; 3 - KJeMMBbI JUI LWMJINHAPA; 4 - MOACTABKAa; S - BOPOHKA; 6 - pe3uHOBas NMpoldka K
MAaHTHH; 7 - KJIeMMa JUI1 MaHTHH; 8 - OlopeTKa ¢ kpaHoM; 9 - manTHs; 10 - pe3uHoBast nmpodka N 20 - 22; 11 - ckiIsiHKa ¢ NTPOOHPKOIi;
12 - npy:kuHHBIH 32:KHM; 13 - coeiMHUTE/ILHASL pe3nHOBast TPYOKa; 14 - ckisiHKa ¢ TyOycom; 15 - oTBepcTHe ISl TEPMOMETPa

Yepr. 1

ITpuMeHsieMble PEaKTHBBI U PACTBOPBI
Constnas kucitora o 'OCT 3118, mnotHoctsio 1,19 u pactBop ee 1:1.

Xnopucteiid Hatpuit mo ['OCT 4233, HacbllleHHBIH BOJHBIN pPacTBOP; TOTOBAT cieayrommM obOpa3om: 400 © XJIIOPUCTOTO HATPUS
pacTBOPSIOT B | 11 IMCTUIUTHPOBAHHON BOJBI.

2.4.1. OnpeneneHue repMETHYHOCTH IPHOOpa

IIpoBepky mnpubopa Ha TE€PMETHYHOCTH IIPOU3BOMAT clemylomuM obpazom. CkisHKy ¢ npodupkoit 11 3akpseiBaroT mpoOkoii 10,
COCIMHEHHOMN pe3uHOBON TpyOKoii ¢ Oroperkoii 8. Kpan munuuapa 1 OTKpHIBAaIOT, a KpaH OIOPETKH MEPEBOAAT B BEPTHKAIBHOE MOJIOKEHUE,
coeuHss OIOPETKYy M CKISIHKY ¢ NpoOupkoi ¢ armocdepoil. B ManTHio 9 OlOpeTkH HalWBalOT BOXLY, a B CKIIHKY ¢ TyOycom 14 -
HOJKPAIICHHBIH HACHINCHHBI BOAHBIA PAcTBOP XJIOPUCTOrO HATpus. IlyTeM BepTHKAIbHOrO IEpeMEIICHHs CKISHKH ¢ TyOycOM JOBOASAT
YPOBEHb XKUAKOCTH B OIOpETKEe JO HyJIEBOH OTMETKH, KpaH OIOPETKH yCTaHABIUBAIOT B TOPU30OHTAIBHOM IOJIOKEHUHM, IIEPEKPHIBAsl BBIXOH B
aTMocdepy U CoeuHsAA OIOPETKY U CKIHKY C IPOOUPKOiL. 3aTeM ypOBEHb JKHAKOCTH B LIUIMHApPE IIPU HOMOIIY CKIIIHKH ¢ TyOyCOM JOBOIAT O
ormetku 120 - 130 ma (o mikane GIOPETKH), 3aKPbIBAIOT KPaH IUIMHAPA U OCTABJIAIOT IPUOOP B TAKOM COCTOSIHMM Ha HECKOJIBKO 4acoB. Ecimu
YPOBEHb KUAKOCTU B OIOpETKe M3MEHsSeTCs, TO HeoOXOIMMO MPOBEPHTh Ha IepMETUYHOCTb BCE COEIMHHTEIbHBIC YaCTH: TPYyOKH, KpaHBI,
MIPOOKH.

2.4.2. IIpoBenenue aHanuza
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Maccy HaBeckH OKOJIO | T' MOMEIIAIOT B CKISIHKY C MPOOUPKOHM, H00aBISIOT 3 - 5 CTEKISIHHBIX OyC WJIM OIUIABJICHHBIX CTEKJISTHHBIX
najo4yeK JJIMHOM 5 - 7 MM UM IpU IOMOILM BOPOHKM B IPOOMpPKY HanuBaioT okosio 10 mur pactBopa comsHod kucnotbl 1:1. CkisiHKY c
MIPOOUPKOW 3aKpPBIBAIOT MPOOKOW, COCAMHEHHOW PE3MHOBOW TpYyOKoil ¢ OropeTkoil. Bo Bpemsi mpoBeneHHUS ONbITa CKISTHKY C MPOOHPKOit
HEeoOXoaMMO OpaTh TONBKO 3a ropibluKo. KpaH OIOpETKH yCTAaHABIMBAIOT B BEPTHUKAJIBHOE IOJOKCHHUE, COCHUHSAS OIOPETKY M CKISHKY C
npoOupKoii ¢ atMochepoil. OTKPHIBAIOT KpaH MIIMHAPA U, H3MEHSS BHICOTY HOJIOKEHHS CKISIHKY C TyOycOM, yPOBEHb KHIKOCTH B IWIMHIPE H
Oroperke ycraHaBiIMBalOT Ha orMeTke 20 mi. Ilocnme 3TOro KpaH IMIMHIpa 3aKpHIBAIOT, a KpaH OIOPETKH IIEPEBOIAT B T'OPH30HTAIBHOE
HOJIOXKEHHE, TIEPEKPhIBas aTMoc(epy OT CKISTHKU C MPOOHPKOH U GropeTku. s CoeIMHEHUS HABECKU C KHCJIOTOH CKISHKY C MIPOOHPKON MpH
OTKPBITOM KpaHe IWIMHJAPA HAKIOHSIIOT M BCTPSAXUBAIOT. B pe3ynbraTe B3aMMOICHCTBHS KapOOHATHON COCTABISIONICH NMPOOBI C COJSHOI

oo
KHCJIOTOH BBIAEIUBIIUICS NoTaJlaeT B OIOPETKY, BHITECHSS U3 Hee )KUAKOCTh B LIWJIMHJIP U CKISIHKY C TyOycoM. st OXJIaxJeHUs! CKIISTHKY
C COJICPXXMMBIM TOMEIIAIOT B COCYJ C BOJOW, MMEIOIIEH TeMIeparypy BoJbl B MaHTUHU OropeTku. Ilocie crabunmsanum cronba >KUAKOCTH B

OropeTke, T.e. IPEKPaIleHUs BbIICICHUS *, KpaH UMJIMHIPA OTKPBIBAIOT H yPAaBHUBAIOT XKUIKOCTb B OIOpETKe W LMHApe. [Ipu noiydeHnn
OJJMHAKOBBIX YPOBHEH )KUAKOCTH 10 Pa3HOCTH YPOBHEH [0 M HOCJE PEaKLHy IO IIKajde OIOPETKH IIPOU3BOAAT OTCUET 00BbEMa BBIACIHBIIETOCs

* . OXHOBPEMEHHO 3aMepsIOT TEMIIEPATypy BOABI B MAHTHH OIOPETKH (TeMmeparypa OIbITa) U aTMOC(EpPHOE JaBICHHE [0 6apoMeTpy.

co,
Coneprxanue B IIPOLICHTAX BBIYUCIIAIOT IO (opmye

_C¥(p-B)x100

o
T Talx=m=1000

o0,
rae V - 00beM BBIICIHUBIIETOCS , MII;

p - arMocdepHoe IaBlIeHHe 110 6apoMeTpy, MM PT. CT.;
B - naBneHne BOASHBIX MAapOB IPH TEMIIEPAType OIbITa HaJ HacheHHBIM pacTBopoM NaCl, Mm pr.cT. (M. IIpunoxenue 1);

m - MacCa HaBC€CKH U3BCCTH, T';

co,
C - macca 1 mn IIPY TeMIIepaType U aTMOC(HEPHOM AaBICHUH OIbITa, MI (cM. [Ipunoxenue 2).
2.5. OmpenienieHue coJiep:KaHHs HENOracUBLINXCS 3epEH

B merayumueckuit cocy nuaMHApUYecKord (HopMbl BMECTUMOCTBIO 8 - 10 11 HanuBatot 3,5 - 4 11 HarpeToil no Temneparypsl 85 - 90 °C
BOJBl M BCHINAIOT | KI' W3BECTH, HENPEPHIBHO IIEPEMELIMBAs COAEPKUMOE 0 OKOHYAHUS HMHTCHCHBHOIO BBIICNICHUS Mapa (KUICHHUS).
TlonyueHHoe TecTO 3aKPHIBAIOT KPBIIIKOH M BBIACPIKUBAIOT 2 4, 3aTe€M pa30aBIISIOT XOJIOJHON BOJOW IO KOHCHUCTEHIMH M3BECTKOBOIO MOJIOKA
Y IPOMBIBAIOT Ha cute ¢ ceTkoil N 063 cimaboi HenmpepbIBHOW CTpyeH, clierka pacTupasi MSATKHUE KyCOYKH CTEKJITHHOM MaJO4KOH C PE3MHOBBIM
HaKOHEYHHKOM. OCTaToK Ha cuTe BhICyIIMBatoT npu Temmeparype 140 - 150 °C ngo nocrostHHO# Maccel. ConepikaHue HEeIOTracHBILUXCS 3epEeH
H.3. B mpoIreHTax BEYHCIIOT IO (hopMyIIe

_ mx100
1000

TJIe M - OCTaTOK Ha CHTE T0CJIC BBICYIIMBAHUS, T.
2.6. OnpenencHye BIAXHOCTH THAPATHOW U3BECTH

Maccy HaBecku 10 T IIOMENIIA0T B IIPEABAPUTEIIBHO BLICyHJCHHHﬁ pa o) TIOCTOSIHHOM MacChl M B3BEIICHHBIH OIOKC C KpLH_HKOﬁ " cyumar B

i
cymmibHOM 1kady npu temmeparype 105 - 110 °C. B cymmibHoM 1ikady qomkeH ObITh OIOKC ¢ HATPOHHOI W3BECTBIO IS YJIaBIUBAHUS

BO371yxa. Bo BpeMs CyLIKH KpPBILIKY OFOKca MPUOTKPBIBAKOT. Yepes 2 4 OIOKC MUIOTHO 3aKPBIBAKOT KPBILIKOH, H3BJICKAIOT U3 CYLIMIIBHOTO IKada,
OXJIXKIAIOT B OKCUKATOPE U B3BCIIHMBAIOT. BRICYIIIMBaHIE TOBTOPSIOT 10 IOCTOSHHON Macchl. BpeMst KOHTPOJIBHOTO BEICYIIMBAHUS 30 MUH.

BraxsocTs u3BecTH W B IIPOLICHTAX BBIYUCILIOT IO hopMyIe

w=""" 0
m

A€ m - MacCa HaB€CKH U3BECTH, T'.

m
' - Macca HaBECKU U3BECTHU MOCJIE BbICYIIMBAHUA, T.
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2.7. OnpezeneHue CTENCHH AUCTIEPCHOCTU MOPOIIKOOOPAa3HOH U3BECTH

Maccy HaBecku 50 r, npeBapuTeIbHO BbICyLIeHHYI0 npu Temmneparype 105 - 110 °C 1o nmocTossHHON Macchl, MPOCEUBAIOT Yepe3 CUTa ¢
cerkamu N 02 u 008. IIpocenBaHue CUMTAIOT 3aKOHYEHHBIM, €CIIU IIPU KOHTPOJBLHOM IIPOCEUBAHMU B TeUeHHE | MHH 4epe3 yKa3aHHbIC CHTA
npoxonut He 6onee 0,1 r m3Bectu. Crenens aucnepcHoctH C. /1. B MPOLEHTaX BEYUCILSIOT 10 (opMyIIe

_m =100

oA
A a0

IJie M - OCTaTOK Ha CHUTE, T.
2.8. Onpezenenue npeaea IPOYHOCTH P U3THOE U CKATHH 00Pa3LOB U3 THAPABIMYECKOH H3BECTH

Ipenen mpouHOCTH mpU H3THOE M CXXATUH ONpPEACNAIOT Ha obOpasmax-Oamouxax mo I'OCT 310.1 u I'OCT 310.4 co cremyromumu
n3MeHeHHAMH. OHy 4acThb THAPABINYECKON M3BECTH CMELIMBAIOT C TPEMs YacTSMU HOPMAJIBHOTO IIE€CKA, BIUBAIOT BOLY B KOIMYECTBE OKOJIO
MOJIOBUHBI OT 0011er0 00beMa, MOTPEOHOTrO VIS OJIyYeHHs pacTBopa ¢ paciuibiBoM Konyca 110 - 115 mm. [lepementannyto Maccy oXinaxaaioT
10 25 - 30 °C, 106aBisIOT OCTAIBHOE KOIMYECTBO BOJBI JIO JOCTH)KEHHSI PACTBOPOM YKa3aHHOW KOHCUCTEHILIMH, MEPEMEIIMBAIOT B TeUCHUE 2
MHH H [IEPEHOCST B MEMIAJIKY.

B BaHHE ¢ THIPABINYECKUM 3aTBOPOM 00pa3Ibl, OCBOOOXKACHHBIE OT (OPM, BBLACPKUBAIOT 5 - 6 CyTOK HaJ BOAOHU 1 21 cyT B Boje.
2.9. Onpenenenne TemMrepaTypsl 1 BpeMEHH ralleHHs U3BECTH
Jns onpezneneHus TeMIepaTyphl 1 BpeMEHH TallleHUs U3BECTU UCIIONB3YIOT OBITOBOM TEpMOC BMECTUMOCTBIO 500 MiI.

Maccy HABCCKU M3BECTU I B I'paMMax paCCYUTHIBAIOT 110 q)OpMyHC

rae A- COACPIKAHUC aKTUBHBIX OKHUCeH KaJlbIIUuA U Maruus B U3BCCTH, %.

Maccy HaBeCkM m MOMENIAIOT B TEPMOCHYIO KOJIOY, BIMBAIOT 25 M1 BoJbI, uMeroleil Temneparypy 20 °C, 1 ObICTPO NMepeMeIInBatOT
JIEpEBSHHON OTIIOJIMPOBAaHHOM manoukoil. Kondy 3akpbiBaroT mpoOKoi ¢ MIOTHO BCTaBlIeHHBIM TepMoMeTpoM Ha 100 °C 1 ocTaBIISIIOT B MOKOE.
PTyTHBIH IIapHK TEPMOMETPa OIDKEH OBITh MOJHOCTBIO IOIPY)KEH B PEarHpyroNIyro cMech. OTCYET TeMIlepaTypsl pearupyromeil cMecH BeyT
4yepe3 KKy MUHYTY, HAaUHHAs ¢ MOMEHTa J00aBieHus Bobl. OnpeeneHre CUNTAIOT 3aKOHYSHHbBIM, €CJI B TeUeHHEe 4 MUH TeMIlepaTypa He
noBsImaercs 6osnee yem Ha | °C.

3a BpeMsi TallleHHs MPUHUMAIOT BpeMsi ¢ MOMEHTa J00aBJIeHHs BObI 10 Havyaia Mepuoja, KOria pocT TeMieparypsl He npessimaet 0,25
°C B MUHYTY.

2.10. Onpenenenue paBHOMEPHOCTH H3MEHEHUS 00beMa U3BECTH

PaBHOMepHOCTh U3MeHeHHs 00beMa u3Bect onpenensercs no OCT 310.3-76 co cnepyrommmn u3MeHeHUsIMHA. OOpasibl-JIeNenKu
TOTOBSIT U3 CMecH n3BecTH ¥ noptiaananementa mo [OCT 10178.

Maccy HaBecku u3Bectd 30 - 40 r 3aTBOPSIFOT BOJOW O KOHCHCTCHIIMH TeCTa W OXJAXIAIOT o Temmeparypsl 25 - 30 °C, 3atem
no6aeisioT 30 - 40 r nemMeHTa, JOIMBAKOT BOLY U MEPEMEIIMBAIOT 10 00pa30BaHMs TeCTa HOPMAIBHOM I'YCTOTHI. 38 HOPMAJIBHYIO T'YCTOTY TeCTa
HNPHHUMAETCS TAKYIO €ro KOHCHUCTEHIIMIO, IIPH KOTOPOii mecTHk npubopa Buka, morpyxeHHbIH B KONBIIO, 3aMI0JIHEHHOE TECTOM, HE JOXOIUT JI0
riactusbl 7 - 11 MM. ®opma 1 pa3mepbl KOJIbIA JTOKHBI COOTBETCTBOBATh YKa3aHHBIM Ha 4yepT. 2. [loJgydeHHOe TeCTO JAeNAT Ha JBe paBHBbIC
YacTH IS IPUTOTOBIICHUS Jienenek Tonmuaoi 0,7 - 0,8 cM u tnamerpom 6 - 7 cM.
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Yepr. 2

Jleneuiku BBIIEPKUBAIOT B BAHHE C THUIPABINYSCKUM 3aTBOPOM B TeueHHe (24 +/- 2) u. 3areM BMeCTe C IIACTHHOMW MEPEHOCST B 0a40K Ha
peIIeTKY JUI IPOIIapUBAaHHs, PACIIONOKEHHYI0 Ha PACCTOSHUM He MeHee 3 CM HaJl ypOBHEM BOJBL.

BOIIy B Oauke JAOBOJAT A0 KUIICHUS, KOTOPOC MMOAACPKUBAIOT B TCUCHUC 24,

Yepe3 4ac HPOM3BOIAT OCMOTp 00pa3uoB. Ecimu 0OHapyKMBarOT MPU3HAKH HEPABHOMEPHOCTH HM3MEHEHHs O0BEMa, TO HCIBITAaHHE
HPEKPAILALOT.

M3BecTh CUMTAIOT COOTBETCTBYIOLIECH TPEOOBAaHHIO pABHOMEPHOCTH M3MEHEHHs 00beMa, €CIM Ha TIOBEPXHOCTH JIETIEIIeK He 00HAPyKHUTCS
pagManbHbIX TPELIMH, AOXOAALIMX A0 KpaeB, MM CETKM MEJIKUX TPEIIUH, a TaKXKe KaKUX-THOO HCKPHUBJICHHWH, YBEIHYEHHS oObeMa H
00pa3oBaHMs HEIPOYHOM PBIXJION CTPYKTYPBI JICTICIICK.

2.11. Kosddunuent Bapuanuu K B mponeHTaX pacCUMTHIBAIOT IO pPe3yIbTaTaM HCIBITaHUH H3BECTH, NPOU3BEICHHON 3a KBapTal, IIO
¢dopmye

X .
rzie - cogepxanue akTuBHBIX CaO + MgO B u3BecTu otTaensHoM (i-it) maptuu, %;
X - cpennee copepkanue aktuBHBIX CaO + MgO B u3Bectn 3a kBapradi, %;

n - KOJIM4YCCTBO HapTI/Iﬁ HU3BECTH, HpOHSBeI{eHHOﬁ 3a KBapTal.
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IIpunoxenue 1

O6s3areapHOE

JABJIEHUE BOJSAHBIX TAPOB HAJl HACBIIIEHHBIM PACTBOPOM NaCl B 3ABUCHUMOCTH OT TEMIIEPATYPbI

T T

Temnepatypa; JlaBneHue BogsHBEIX |Temnepatypa; JlaBieHHE BOISHBIX

omnebita, °C apoB HaJ HACKILIEHHBIM, ONbITa, °C |TapOB Ha/l HACBHIILIEHHBIM

| pactBopom NaCl, | i pactBopom NaCl,
| MM pT. CT. | | MM PT. CT.
+ + +

10 | 6,9 P20 | 13,2

1 7.4 A 14,1

12 ! 79 12 ' 150

13 8,5 P23 15,9

14 | 9,1 I24 16,9

15 9,7 P25 17,9

16 | 10,3 P26 | 19,0

17 ' 11,0 ! 27 | 202

18 | 11,7 | 28 ! 214

19 | 12,4 | |

Ipunoxenune 2

O6s3arenpHOE

MACCA 1 MJI B 3ABUCUMOCTH OT TEMIIEPATYPbI U ATMOC®EPHOT'O JABJIEHUSA

----T

TeMm-| Macca 1 mi1 CO , mr

ne- | 2

pa- +

Ty- | [okazarens 6apomeTpa, MM PT. CT.
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pa +e-m-Toree-Temee-Tomme-Tonmm-Tore-Tomee-Tomme- Toome-Toro-Tomee- Tomme- Tomm-Toeee-

ombi-| 742 1744,5! 747 | 749 1 751 1753,5! 756 | 758 | 760 1762,5! 765 | 767 | 769 | 771

2811,778!1,784!1,791!1,797!1,804!1,810!1,817'1,823!1,828!1,8331,837!1,842!1,847'1,852
271,78411,790!1,797!1,803!1,810!1,816!1,823!1,829!1,834'1,839]1,843!1,848!1,853!1,858
26 '1,79111,797'1,8031,809'1,816!1,822!1,829!1,835!1,840!1,845!1,849'1,854!1,859'1,864
2511,797!1,803!1,810!1,816!1,823!1,829!1,836!1,842!1,847'1,852!1,856'1,8611,866!1,871
24 11,8031,809!1,816!1,822!1,829!1,835!1,842!1,848!1,853!1,858!1,862!1,8671,872!1,877
231,809/1,815'1,822!1,828'1,835!1,841'1,848!1,854'1,859!1,864!1,868!1,873!1,878!1,883
221,815/1,821!1,828!1,834!1,841!1,847!1,8541,8601,865!1,870!1,875!1,880}1,885!1,890
211,822!1,828!1,835!1,841!1,848!1,854!1,861'1,867!1,872!1,877!1,882!1,8871,892!1,897
20 '1,8281,834'1,84111,847'1,8541,860'1,8671,873!1,878!1,883!1,888!1,893!1,898!1,903
19 1,834!1,840'1,847!1,853!1,860]1,866!1,8731,879'1,884!1,889!1,894!1,899!1,904!1,909
18 11,8401,846'1,853/1,859'1,866]1,872!1,879!1,885'1,890!1,895!1,900!1,905!1,910!1,915
171,846!1,853!1,860!1,866!1,873!1,879!1,886!1,892!1,897'1,902!1,907!1,912!1,917!1,922
16 1,853!1,860!1,866!1,873!1,879!1,886!1,892!1,898!1,903!1,908/1,913!1,9181,923'1,928
15 1,859!1,866'1,872!1,879'1,886/1,892!1,899!1,905'1,9101,915!1,920!1,925!1,930!1,935
14 1,865!1,872!1,878]1,885!1,892!1,899'1,906,1,912!1,91711,922!1,9271,932!1,937!1,942
13 1,872!1,878!1,885!1,892!1,899!1,906!1,913!1,919!1,924!1,929/1,934'1,939)1,944!1,949
12 1,8781,885'1,892!1,899'1,906/1,912/1,919'1,925'1,930!1,935!1,940!1,945!1,950! 1,955
111,885!1,892!1,899/1,906!1,91311,919'1,926/1,932!1,9371,942!1,9471,952!1,9571,962

10 1,892!1,899'1,906/1,913!1,9201,926/1,9331,939'1,944!1,949'1,954!1,959!1,964!1,969
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