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JCTY B EN 196-5:2010
HAIIOHAJIBHUM BCTYII

Le#t crapmapt inenrrmanuit EN 196-5:2005 "Methods of testing cement - Part 5:
Pozzolanicity test for pozzolanic cement” ("MeToau BumpoOyBaHHs IIeMEHTY - Yac-
TuHA 5. BU3HaueHHs Myl0/IaHIYHUX BIACTUBOCTEH MYI[0JIAHOBOTO IIEMEHTY")

CynpoBia 1boro cranaapty 3aiiicHioe JlepskaBae mianpueMctBo "Opran 3 cep-
tudikarii nementis "CEIIPOILIEM".

CrangapT MICTUTh BUMOTH, IO BIANOBIIal0Th YHHHOMY 3aKOHOJABCTBY YKpai-
HU.

Ile#i cTaHgapT BUKOPUCTOBYIOTH, B TIEPIITY Yepry, MPU KOHTPOJI SIKOCTI IIEMEH-
Ty, IO €KCIIOPTYIOTh.

Jlo cTangapTy BHECEHO TakKi peaKIliiHl 3MiHH:

- cJioBa "LeH eBpornechkuil cTanaapT" 3aMiHEHO Ha "liel cTaHaapT";

- CTPYKTYpHI €JleMeHTH cTaHgapty - "TutyneHmii apkym", "llepenmony",
"3mict", "Hamonansuuii Beryn", "bidmiorpagiuni gani" oQopMiaeHo 3rifHO 3 BUMO-
raMuy HalllOHAJIBHOI cTaHAapTH3allii YKpaiHu,

- nonydyeHo gonarok HA "llepemik HOpMaTMBHHMX JOKYMEHTIB, MOB'SI3aHHUX 3
MM CTaHIapTOM Ta YUHHHUX B YKpaiHi"

- no "Tlepenmorn", po3ainy 2 "HopmarupHi nocuinanas" momydeHno "Hariona-
JBHI MPUMITKH", TII0 MICTATH 1H(QOPMAIlIIO MO0 YUHHOCTI B YKpaiHi HOpMaTHUBHHUX
nocwinanb, HaBeneHnx B EN 196-5, a Takox mo "bibGmiorpadii" momydueno "Hariona-
JbHE TMOSCHEHHS'", 1110 MICTUTH MEPEeKIIaj] YKPaiHChbKOK MOBOIO HOPMATUBHOTO MOCHU-
JIAHHSI, HABEJIEHOTO B [IbOMY PO3JILII;

- 10 po3ainy 6 momano "HarioHanbHI NPUMITKU" 111010 BUMOT JIO PEAKTHUBIB, 1X
PO3YHUHIB Ta BOJH, SKi 3aCTOCOBYIOTH JIUIsl BUIIPOOOBYBaHb (6.1) Ta yMOB 30epiranHs
po3uuHy Hatpiii rigpokcuny (6.8);

- HA3BM XIMIYHUX CTOJYK HaBeneHo BiamosinHo a0 JCTY 2439 "Enementn xi-
MIYHI Ta PEUOBHUHU MPOCTi. TepMiHU Ta BUSHAUYCHHS OCHOBHHX MOHSATH. Y MOBHI T103-
HaueHHs" Ta cuctemarnuynol HoMmeHkiarypu [FOITAK (IUPAC- International Union

of the Pure and Applied Chemistry - MixkHapoiHHU#T COI03 TEOPETHYHOT 1 TPUKIATHOT
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ximii). Ha3Bu XiMIYHHUX pEUOBUH Ta KUCIOT Y AYXKKaX - 1€ TPAAUIIIiHI Ha3BH 1 MTOAaHI
MpU NEPIIOMY 3TalyBaHHI SK JOBIAKOBI, HAIPUKIIAJ, KHCIOTA XJIOpUAHA (XJIOPOBO/I-
HEBa, COJISTHA) TOIIIO.

ISO 385-1 Ta ISO 835-1, nocunanHs Ha sKi € B CTAaHAAPTi, YMHHI B YKpaiHi K
MDKIepxkaBHI ctanaapTy BianosiaHo g0 'OCT 29251 (MCO 385-1) i I'OCT 29227
(MCO 835-1). EN 196-7 0yne BupoBamkeHo B Ykpaini sik JICTY b EN 196-7.

HeoOxiana iHpopMarltis 110,10 YUHHOCTI HOPMAaTUBHUX JOKYMEHTIB 3a3HAaUYCHA B

HalllOHAJIBHIN IPUMITII 10 pO3ALTY 2.

VI



HHEPEIMOBA

et moxyment (EN 196-5:2005)
OyB IIATOTOBJICHUHN TeXHIYHUM KOMIiTe-
tom CEN/TC 51 "llemeHnt ta OyniBeib-
HE BamHO'", CEKpeTapiaT SKOro 3Haxo-
mutbes B IBN/BIN.

Ileit crangapT HaOyBae cTarycy
HaIllOHAJIBHOTO, SKIIO  OMyOJIIKOBAaHO
1IGHTUYHUNA TEKCT, abo Moro 3aTBep-
mkeHo He mizHime ceprag 2005 p., mpu-
YOMY HAI[IOHAJIbHI CTaHJApTH, SIKI CyTie-
peuats Homy, Tpeba CKacoOByBaTH HE Ili-
3uime cepras 2005 p.

Ieit moxymeHnT 3aminioe EN 196-

5:1994.

€Bpomneicbkuil  CTaHIapT  WI0JI0
METO/1B BUNPOOYBAHHS LIEMEHTY BKJIIO-
Yyae HACTYITHI YaCTUHHU:

EN 196-1 Meroau BunpoOyBaHHS
uemeHty -Yactuna 1: BuzHaueHHs miil-
HOCTI*;

EN 196-2 Meroau BumpoOyBaHHs
neMeHTy -Hactuna 2: XiMiuHe aHai3y-
BaHHS IIEMEHTY™;

EN 196-3 Meroau BunpoOyBaHHS
nementy -Yactuna 3. BusHauenHs
CTPOKIB TYXaBJIEHHS Ta PIBHOMIPHOCTI

3MiHU 00'eMy™;

JCTY B EN 196-5:2010
FOREWORD

This document (EN 196-5:2005)
has been prepared by Technical Com-
mittee CEN/TC 51 "Cement and build-
ing limes", the secretariat of which is
held by IBN/BIN.

This European Standard shall be
given the status of a national standard,
either by publication of an identical text
or by endorsement, at the latest by Au-
gust 2005, and conflicting national stan-
dards shall be withdrawn at the latest by
August 2005.

This document supersedes EN 196-
5:1994.

This European Standard on the me-
thods of testing cement comprises the
following Parts:

EN 196-1, Methods of testing ce-

ment - Part 1: Determination of strength

EN 196-2, Methods of testing ce-
ment - Part 2: Chemical analysis of ce-
ment

EN 196-3, Methods of testing ce-
ment - Part 3: Determination of setting

time and soundness

VI
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EN 196-5 Meroau BumnpoOyBaHHs
nementy -Yactuna 5: BumpoOyBanHs
NYyLOJaHIYHUX BJIACTUBOCTEH IMyI0Ja-
HOBHX IICMEHTIB;

EN 196-6 Metonu BUNpoOyBaHHS
neMeHTy -Yactuna 6. BusHaueHHs TOH-
KOCTI TTomMeny™;

EN 196-7 Metonu BUNpoOyBaHHS
ueMeHty - Yactuna 7: Meroau Bigdoopy
Ta NIATOTOBKH MPOO LEMEHTY**;

EN 196-8 Meroau BunpoOyBaHHS
nemenTy-Yactuna 8: Terora rigparta-
1ii - MeTo po34MHIOBAHHS,

EN 196-9 Meroau BunpoOyBaHHS
nemenTy -Yactuna 9: Temnora rigpara-

1ii - HamBamia0aTHyHUN METO

HAIIOHAJIBHA ITPUMITKA.

* Crangaptu EN 196-1, EN 196-2, EN
196-3, EN 196-6 BnpoBamkeHo B YKpa-
i1 BignosigHo sk JJCTY EN 196-
1:2007, ACTY b EN 196-2:2008,
JCTY EN 196-3:2007, ACTY EN 196-
6:2007.

** EN 196-7 6yne BnpoBaIKeHO B
VYkpaini B 2011 p. ax ICTY b EN 196-
7:2010.

VIl

EN 196-5, Methods of testing ce-
ment - Part 5: Pozzolanicity test for

pozzolanic cements

EN 196-6, Methods of testing ce-

ment - Part 6: Determination of fineness

EN 196-7, Methods of testing ce-
ment - Part 7: Methods of taking and
preparing samples of cement,

EN 196-8, Methods of testing ce-
ment - Part 8: Heat of hydration - Solu-
tion method

EN 196-9, Methods of testing ce-
ment - Part 9: Heat of hydration - Se-

miadiabatic method



IIpumitka. Ilomepennio yactuny, EN
196-21: Mertonu BunpoOyBaHHs LIeMEHTY - Ya-
cruHa 21: Bu3zHaueHHS BMICTY XJIOpUIY, JT1OK-
CHJy BYIJICIIO Ta JIy)KHUX CKJIQJHHUKIB IIEMCH-
Ty OyJno meperiasHyTo Ta BKIodeHo a0 EN
196-2. Inmmit noxkyment, ENV 196-4 Meroau
BUINIPOOyBaHHA 1leMeHTy - Yactuna 4: Kinbkic-
HE BM3HAYaHHS CKJIAJHUKIB OyJO CKIaZeHO Ta

omy0OikoBaHo sik Texuiunuii 3B8iT CEN.

IIs penakiiss BHOCHUTH HaBeACHI
HIKYE TEXHIYHI 3MiHH, SIKI IPYHTYIOTb-
Csl HA KOMEHTapsX, OTPUMaHUX CEeKpeTa-
piatom:

a) MpoLeypH, PEAKTHBH Ta IMOOY-
JIOBY CTaHIApTy 3BIPEHO 3 BIAIMOBIIHH-
mu po3aitamu EN 196-2;

b) mosicHeHO TpoLEeYPH TPUTOTY-
BaHHS BUIIPOOOBYBaHOI Mpoow;

C) BKIoYeHO peaktuB I[laTToHa-
Pinepca sx nmogatkoBuii. Bin He € 0060-
B'A3KOBUM 1HIMKATOPOM AJI Bi3yaJIbHO-
ro Bu3HaueHHs TUTpiB EJITA;

d) TexHIYHI XapaKTEPUCTUKU IPH-
Jaay PO3IIMPEHI JJisl BKIIOYCHHS B3ae-
MHO1 BIMOBITHOCTI MIPUJIaAy sl BUMI-
PIOBaHHS TOTJIMHAHHSA PO3YMHY IIiJT Yac
nepeminryBanHs Ta pH-merpa 3anmaHoi
TOYHOCTI.

3rilHO 3 BHYTPIIIHIMH MpaBUIaMu
CEN/CENELEC mueii €Bpomnelicbkuii
MTOBHHHI

CTaHIApT BIPOBAJUTH

JACTY b EN 196-5:2010

NOTE A previous part, EN 196-21: Me-
thods of testing cement - Part 21: Determina-
tion of the chloride, carbon dioxide and alkali
content of cement, has been revised and incor-
porated into EN 196-2. Another document,
ENV 196-4 Methods of testing cement - Part 4:
Quantitative determination of constituents, has
been drafted and will be published as a CEN

Technical Report.

This edition introduces the follow-
ing technical changes based on com-
ments received by the secretariat:

a) the procedure, reagents and
layout of the standard have been aligned
with the relevant clauses of EN 196-2;

b) the procedure for preparation of
a test sample has been clarified;

c) Patton and Reeders reagent has
been included as an additional, optional
indicator for visual determination of
EDTA titrations;

d) the specification for apparatus
has been extended to include a balance
of specified accuracy; apparatus for
measuring the absorbance of a solution
whilst being stirred and a pH meter of
specified accuracy.

According to the CEN/CENELEC
Internal Regulations, the national stan-

dards organizations of the following
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HAI[IOHAJIbHI OpPTraHd 13 CTaHAapTU3aLli
HACTYMHUX Kpain: ABcrtpii, benbrii, Be-
nukoi bpuranii, I'penii, [lanii, EcToHii,
Ipnanpii, Icmannaii, Icnanii, ITami, Kim-
py, Jlatsii, JIuteu, JlrokcemOypry, Ma-
aeTu, Hinepmanais, Himeuunnu, Hopse-
rii, [Monem, [Mopryramii, CnoBauunnn,
Crnosenii,  Yropiusu, DiHAAHI,
O®panuii, Yecvkoi PecnyOmiku, IlIBemii

ta [lIBelinapii.

countries are bound to implement this
European Standard: Austria, Belgium,
Cyprus, Czech Republic, Denmark, Es-
Finland,

Greece, Hungary, Iceland, Ireland, Italy,

tonia, France, Germany,

Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal,
Slovenia, Sweden,

Slovakia, Spain,

Switzerland and United Kingdom.
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HAIIIOHAJIBHUM CTAHJIAPT YKPAIHU

ByaiBesabHi MaTepianu

METO/IU BUITPOBYBAHHA HEMEHTY

Yacruna 5. BuzHayeHHs l'[yIIOJIaHi‘IHI/IX BJIACTHBOCTEH MynoJaHOBOIr0 HEMECHTY

CTpOI/ITGJII)HBIC MaTCpHUaJibl

METO/bI UCIIBITAHUA IEMEHTA

Yacts 5. OnpeneneHue mMynioJaHnYeCKUX CBOMCTB MyLIIOJaHOBOIO [IEMEHTA

METHODS OF TESTING CEMENT

Part 5. Pozzolanicity test for pozzolanic cement

1 COEPA 3ACTOCYBAHHA

[leit cTaHmapT BCTAaHOBIIIOE METOM
BU3HAYCHHS MYIOJAHIYHUX BJIACTHBOC-
Tel MyI0JIAHOBUX IIEMEHTIB, SIKI BiJIO-
Bimatroth EN 197-1. Ileit nokymMeHT He
3aCTOCOBYIOTH [IJIsl ITYIIOJIAHOBUX IOPT-
JIAHJIIIEMEHTIB Ta ITyII0JIaHIB.

Jlanuii METO1 € €TATOHHUM.

2 HOPMATHUBHI IIOCUJIAHHSA

Jlns 3acTOCYBaHHS IILOTO CTaHJIAP-
Ty HEOOXIIHO MaTu HaBeJCHI HIDKYE
nokymeHTH. [Ipu mocunaHHi Ha gaToBa-
HI JJOKyMEHTH HEOOXiJIHO BUKOPHUCTOBY-
BaTU TIIBbKK 11 octanHi. Il{ogo HEmarto-
Ba-HUX JOKYMEHTIB, TO MalOTbCS Ha
yBa3l IX OCTaHHI BHJAHHS (BKJIIOUHO 3

OyIb-SIKUMH TONPaBKaMHu ).

Yuunwuii 3 2011-09-01
1 SCOPE

This document specifies the me-
thod of measuring the pozzolanicity of
pozzoianic cements conforming to EN
197-1. This document does not apply ' to
Portland pozzolana cements or to pozzo-
lanas.

This method constitutes the refer-

ence procedure.
2 NORMATIVE REFERENCES

The following referenced docu-
ments are indispensable for the applica-
tion of this document. For dated refer-
ences, only the edition cited applies. For
undated references, the latest edition of
the referenced document (including any

amendments) applies.
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EN 196-7 Meroau BumpoOyBaHHs
neMmenty -Uactuna 7: Metoau Bigdopy
Ta MiJATOTOBKH MPOO IIeMeHTy ™

ISO 385-1 JlabGoparophe ckio - bro-
petku - Yactuna 1: 3aranbHi BAMOTH

ISO 835-1 JlaGopaTopHe CKJIO -
['pagyiioBani minetku - Yactuna 1: 3a-
2)

rajibHi BUMOTH

HAIIOHAJIBHA ITPUMITKA. Ha

el yac B YKpaiHi YMHHI CTaHIapTH:
YTOCT 29251 (MCO 385-1) Hocyna
nabopatopHas CTeKJIsIHHAsI. bropeTku.
Yacte 1. O6mme tpedoBanus (ITocyn
nabopaTopHuii ckissHu. bropeTku.
Yactuna 1. 3araabHi BUMOTH)

2 TOCT 29227 (MUCO 835-1) Hocyna
naboparopHas cTekisiHHas. [lunerku
rpagyupoBansbie. HacTe 1. OOume
tpeboBanus (Ilocyn maboparopumii
ckasiHuid. [linetku rpagyioBani. Yac-
tTuHa 1. 3arajibHi BUMOTH)

* EN 196-7 Oyne BpoBaJI»KEHO B
VYxpaini B 2011 p. sx ACTY b EN
196-7

3 CYTh METOJY

[TyrionaniyHl BIACTUBOCTI OILIHIO-
I0Th TIOPIBHSHHSM IIICJIsI TIEBHOTO TIEpi-
OJy 4acy KOHIICHTpallil 10Ha KaJbIIilo,
KaJIbIIH

BHPAKCHOI'O SIK OKCHn,

EN 196-7, Methods of testing ce-
ment - Part 7: Methods of taking and
preparing samples of cement

ISO 385-1, Laboratory glassware -
Burettes -Part 1: General requirements

ISO 835-1, Laboratory glassware -
Graduated . pipettes - Part 1. General

requirements

3 PRINCIPLE

The pozzolanicity is assessed by
comparing the concentration of calcium
ion, expressed as calcium oxide, present

in the aqueous solution in contact with



MPUCYTHHOTO Y BOJHOMY PO3YHHI, SIKAN
3HAXOAUTHCS B KOHTAKTI 3 T1IpaTOBAaHUM
IIEMEHTOM, 3 KUIBKICTIO 10HA KaJIbIIiIO,
3JaTHOTO HACHUYMUTU PO3YMH TI€T caMmoi
Jy>)KHOCTI. BBaxaroTh, 110 LIEMEHT Bij-
MOBIJIa€ BUIIPOOYBAHHIO MO0 MYyII0Jia-
HIYHUX BJIACTHBOCTEH, TOOTO J1a€ MO3M-
TUBHUHN pe3yJbTaT, SKIIO KOHIICHTpAIis
10Ha KaJIbLII0 B PO3YHMHI HUXKYE HIK

KOHHCHTpaHiﬂ HACHUYCHH:.

Ipumirka. ExcnepuMenT mokaszas, 1o CyMill
20 r uementy ta 100 mu Boau npu 40 °C nocs-
rae piBHOBard BIPOAOBXK Big 8 mi6 mo 15 mid.
SIKII0 1EeMeHT BiJMOBiAa€ BUMPOOYBAHHAM Ha
MyLOJIaHIYHI BIACTUBOCTI uepe3 8 mi0 (muB.
10.2), nponosxyBaTu BUNpoOyBaHHS 10 15-01
11001 HeMae HEOOX1JHOCTI.

4 3ATAJIBHI BUMOI'A 10
BUITPOBYBAHD

4.1 KinbkicTh BUNIpoOyBaHb

SIKIO0 BW3HAYEHHA € CKJIAJOBOIO
YaCTUHOIO cepii BU3HAYCHb, sIKA ITiJIS-
ra€ CTATUCTUYHOMY KOHTPOJIO, HEO0O-
X1JHO TIPOBECTH HE MEHIIIC OJHOTO BH-
npoOyBaHHS.

SIKIo BUM3HAYEHHSA € CKJAJ0BOIO
YaCTUHOIO Cepii BU3HAUCHD, KA HE Mij-
JSITAa€ CTAaTUCTUYHOMY KOHTPOJIIO, HE0O-
XITHO TPOBECTH JiBa BUIMPOOYBaHHS

(muB. Takox 10.1).

JCTY b EN 196-5:2010
the hydrated cement, after a fixed period
of time, with the quantity of calcium ion
capable of saturating a solution of the
same alkalinity. The cement is consi-
dered to satisfy the test, i.e. gives a posi-
tive result, if the concentration of cal-
cium ion in the solution is lower than the

saturation concentration.

NOTE Experiment has shown that a
mixture of 20 g of cement and 100 ml of water
at 40 °C achieves equilibrium after a period of
between 8 d and 15 d. If the cement satisfies
the test at 8 d (see 10.2) it is not necessary to
continue to 15 d.

4 GENERAL REQUIREMENTS
FOR TESTING

4.1 Number of tests

Where the determination is one of a
series subject to statistical control, de-
termination by a single test shall be the

minimum required.

Where the determination is not part
of a series subject to statistical control,
the number of tests shall be two (see al-
s0 10.1).
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VY crhipHUX BHITaKaX CIiJ BUKOHY-
BaTH JIBa BUMIPOOYBaHHS.

4.2 30iskHicTh Ta BiITBOpPIOBA-
HICTH

301KHICTD - TOYHICTh 32 YMOB 301-
HOCTI, 32 SIKUX B3a€EMHO HE3aJIEKHI pe-
3yJIbTaTH BUIPOOYBAHHSI OTPUMYIOTH
TUM K€ METOJIOM Ha TUX K€ JIOCIIIHHUX
3pa3kax (Marepiaii) B Tii ke Jlabopato-
pii 1 TUM K€ OIepaTopoM Ha TOMY X
IpuiIaal B MeXax KOPOTKOTO 1HTEpBaILy
qacy.

BiaTBoproBaHiCTh - TOYHICTH 3a
YMOB BIJITBOPIO-BAHOCTI, 32 SIKUX B3ae-
MHO HE3aJIe’)KHI PE3ybTaTH BHUIIPOOY-
BaHHS OTPUMYIOTh TUM K€ METOJIOM Ha
TUX JK€ JOCIIJHUX 3pa3kax (Marepiaui)
B PI3HHUX J1a0OpaTOPIsSX PI3HUMH OIepa-
TOpaMH Ta Ha PI3HUX MPUIIAJaX.

Y upoMy JTOKYMEHTI 301KHICTH 1
BIJITBOPIOBAHICTh BUPAXKEH1 SIK CTaHAAp-
THE (-H1) BIIXWJICHHS 301KHOCTI Ta CTa-
HIapTHE (-H1) BIAXWUJIEHHS BIATBOPIO-
BaHOCTI.

4.3 HaBeaenHst mac, 00'eMiB Ta
KoedilieHTiB MONMPaBoOK

Macy B rpamax HEOOXITHO HaBO-
muty 3 TouHicTio 10 0,0001 1, a 00'eMu
PO3YMHIB, SIKI BUMIPIOIOTH OIOPETKOIO B

MUIIIITpax, - 3 TouHicTio g0 0,05 muL.

In the case of dispute, the number of
tests shall be two.

4.2 Repeatability and
reproducibility

Repeatability - Precision under re-
peatability conditions where indepen-
dent test results are obtained with the
same method on identical test items
(material) in the same laboratory by the
same operator using the same equipment

within short intervals of time.

Reproducibility - Precision under
reproducibility conditions where test re-
sults are obtained with the same method
on identical test items (material) in dif-
ferent laboratories with different opera-

tors using different equipment.

Repeatability and reproducibility in
this document are expressed as repeata-
bility standard deviation (s) and repro-

ducibility standard deviation(s).

4.3 Expression of masses,
volumes and factors

Express masses in grams to the
nearest 0,000 1 g and volumes from the
burette in millilitres to the nearest 0,05

ml. Express the factors of solutions,



Koeiuientn mnompaBok po34HHIB, 00-
YUCJICH] K CEepeIHE TPhOX BU3HAYCHD,
HEOOX1JHO HABOIUTH 3 TOYHICTIO [0

TPCTHOI'0 ACCATKOBOI'O 3HAKA.

HAIIOHAJIBHA ITPUMITKA.

B Vxkpaini 3rigno 3 ICTY 3651.1-97
3aCTOCOBYIOTH y rajy3l aHaJTITUIHOI Xi-
Mii HACTYIHI OMHUII (I3UYHUX BEIH-
YUH:

- 06'emiB, micTkocTi - aM° (1) a6o em®
(M),

- MOJIIPHO1 KOHIIEHTpAIlii - MOJIB/):[M3

4.4 BuzHadyeHHS CTAJIOI MacH

Crany Macy BU3HAYaOTh MPOTATOM
TPHOX TOCIIJIOBHUX IIEPIOIB MPH 3aj1a-
HIA Temneparypi ado MpoKaprOBaHHSIM
BIIPOJIOBXK TOCIIIIOBHUX MeEpioJiiB 1o 15
XB, KOXXHOTO pa3zy OXOJIOMKYHUYH Ta
3BAXYIOUM. Maca BBAXKAETBHCSA CTAJOIO,
SKIO PI3HULS MK JIBOMa IOCIIIOBHH-
MU 3BaXXyBaHHSIMU OyJie HE OUIbILE HIXK

0,0005 .

5 NIATOTYBAHHSI IPOBH
LEMEHTY

ITepen moyaTkoM BHU3HAYCHHS HEOO-
X1THO MiATOTYBaTH 3 BiIIOpaHOi 3TiAHO 3
EN 196-7 naGopatopHoi npodu 1eMeHTy

rOMOT€HHY NpOo0Yy HACTYITHUM YHHOM.

JCTY b EN 196-5:2010
given by the mean of three determina-

tions, to three decimal places.

4.4 Determination of constant mass

Determine constant mass by drying
for successive periods at the stated tem-
perature, or making successive 15 min
ignitions, followed each time by cooling
and then weighing. Constant mass is
reached when the difference between
two successive weightings is less than
0,0005 g.

5 PREPARATION OF A TEST
SAMPLE OF CEMENT

Before starting the determinations,
treat the laboratory sample, taken in ac-
cordance with EN 196-7, as follows to

obtain a homogenous test sample.
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Jlist mporo HEOoOXimHO BiIOpaTh
o6muzpko 100 r mpoOH, KOPUCTYIOUHCH
poOoBiI0IPHUKOM a00 KBAapTYyBaHHSIM.
[IpoOy mpociBatu Kpi3h CHTO 3 PO3Mi-
pom otBopiB 150 MM abo 125 MM j0-
TH, JOKH 3aJMIIOK Ha CHUTI MPAKTUIHO
nepectaHe 3MiHOBaTuCA. [licias mporo
poOy BMICTUTH B YUCTY CYXY IUISIIKY 3
TePMETHYHOIO KPHUIITKOI Ta CHIJIBHO
CTPYCUTH Il PETEIBHOTO TIEPEeMilry-
BaHHS.

Bci oneparii ciig mpoBaguTH SIKO-
MoOTa MIBHUIIIE, 00 Mpoda 3HaX0IUIach

Ha TOBITP1 JIy>K€ KOPOTKUM Yac.

6 PEAKTHUBU

6.1 3arajabHi MoJ10KeHHS

JIyist aHami3y 3acTOCOBYIOTH peak-
THUBH TUIBKU SKOCTI HE HIK4ue "d.m.a".
ITin TepminoMm "Bona" po3yMmieThCs JUC-
THJILOBaHa a0o JieloHI30BaHAa BOJA 3
€JIEKTPOIPOBIIHICTIO, 110 HE TEPEBU-
mrye 0,5 MCm/m. KutbKicTh nepeniueHunx
peaKTUBIB BKa3aHa 3TiHO 3 KOHIICHTpA-
iIMH PO3YMHIB; (DAKTUUHY KUIBKICTh
PEaKTUBIB, sIKa HEOOX1AHA JIsl IPUTOTY-
BaHHS PO3YMHIB, CJIJI PETYIIOBATH 3T1]I-

HO 3 TTOTPeOOIO.

Take approximately 100 g of the
sample using a sample divider or by
quartering. Sieve this portion on a 150
um or 125 pum sieve until the residue
remains constant. Grind the retained ma-
terial so that it completely passes the
150 um or 125 um sieve. Transfer the
sample to a clean dry container with an
airtight closure and shake vigorously to

mix it thoroughly.

Carry out all operations as quickly
as possible to ensure that the sample is
exposed to ambient air only for the min-

iImum time.
6 REAGENTS

6.1 General

Use only reagents of analytical
quality. References to water mean dis-
tilled or deionised water having an elec-
trical conductivity < 0,5 mS/m. The
quantities of reagents listed are to indi-
cate concentrations; actual quantities to
be prepared shall be adjusted according

to the amounts required.



3a BIACYTHOCTI IHIIWX TO3HAYEHB
"BiICOTOK" TI0O3HAYA€ MACOBY YaCTKy Y
BI/ICOTKaX.

HAIIOHAJIBHA TMPUMITKA. B
VYkpaini miuiaraioTh nepeBipii XiMidHi
pPEaKTUBM Ta IX PO3UMHHU, SIKI 3aCTOCO-
BYIOTh JIJIsl BUPOOYBaHb BIAMOBITHO A0
I'OCT 27025 PeaktuBnl. OOmue ykasa-
HUS TIO MPOBEACHUIO uctbITaHuil (Peak-
TUBH. 3arajibHl BKa3iBKHU IIOJI0 MPOBE-
JICHHSI BUNPOOYBaHb), & TAKOX JUCTH-
JHOBaHA BOJIA, SIKa TIOBMHHA BIATOBIIA-
™ BuMoram ['OCT 6709 Bona muctui-
nupoBaHHas. TexHMUYECKHE yCIIOBHUS
(Bona auctunboBaHa. TexHIYHI YMOBHU)
y YaCTHHI BUMOT JI0 MAacOBOi YacTKH 10-
HIB XJIOPUY Ta KaJbIIO.

3a BIJICYTHOCTI 1HIIIMX BKa31BOK KOHIIEH-
TPOBaH1 PiJIKi pPEaKTUBH, SIKI BHUKOPHC-
TOBYIOTh 3a ITUM JTOKYMEHTOM, MalOTh
rycruny (p) (r/em® mpu 20 °C).

6.2 Kucjora KOHIIEHTPOBaHAa
xJiopuaHa (xyopoBoaHesa, coisina HCI)
(pBix 1,18 r/em® 0 1,19 F/CMS).

6.3 Kuciiora po3BegeHa XJIOpHI-
Ha, 0u3eko 0,1 monkw/n, 8,5 mn xonIe-
HTpOBaHOI xyopuaHoi kuciaotu (6.2),
BIJIMIPSIHOT OOPETKOI0 MICTKICTIO S0 M

(7.8) B MipHYy KOJIOY MicTKicTIO 1 J1

JCTVY B EN 196-5:2010
Unless otherwise stated (%) means

percent by mass.

6.2 Concentrated
acid (HCI), (p = 1,18 g/cm® to 1,19
glem®).

6.3 Dilute
about 0,1 mol/l, prepared by adding 8,5

hydrochloric

hydrochloric  acid,
ml of concentrated hydrochloric acid
(6.2), measured using the 50 ml burette
(7.8), to a 1 litre volumetric flask (7.10)
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(7.10), sxa mictuth 500 Mt BoaH, Ta 10-
BOJSITH BOAOKO 110 o3Ha4yky 1000 mur.

6.4 Kucsiora po3BeaeHa XJOPUI-
Ha (1:2), noxarots 250 MJI KOHIICHTPO-
BaHOI xyopuaHoi kuciotu (6.2) no 500
MJT BOJIH.

6.5 MeTuoBuii opaH:keBUil (111-
METHJIaMIHOQ300€H30J1 P-HATPil0 CYJIb-
donar).

6.6 IngukaTop MeTW/IOBHMIi oOpa-
HxkeBHuid, po3unHsoTh (0,020+0,002)
METHIIOBOTO opanxeBoro (6.5) B Bomi 3
noseaenasam 1o 1000 mi.

6.7 Harpii rizpoxcun (NaOH).

6.8 Harpiii rinpoxcuay po3uus,
posunnstoTh (100+1) r HaTpitO TiaPOK-
cuay (6.7) B Boi Ta JOMOBHIOIOTH JO
1000 mu1.

HAIIIOHAJIBHA TTPUMITKA. Po3-
YUH HEOOX1JHO 30epiratu B IMOJIETHIIe-

HOBOMY IOCY/II.

6.9 Kanbuiii kapoonat (CaCOs),

BUCYLICHUA N0 CTallol Macu IIpU

(200£10) °C (cTymiHb YHCTOTH IOHA[
99,9 %).

6.10 Hatpiii xsopux (NaCl), u-
cymenuii pu (110£5) °C g0 cranoi ma-

CH.

containing about 500 ml of water and
making up to 1 000 ml with water.

6.4 Dilute
(1+2), prepared by adding 250 ml of

hydrochloric  acid,
concentrated hydrochloric acid (6.2) to
500 ml water.

6.5 Methyl orange, (dimethylami-

noazobenzene p-sodium sulfonate).

6.6 Methyl orange indicator, pre-
pared by dissolving (0,020+0,002) g of
methyl orange (6.5) in water and making
up to 1 000 ml.

6.7 Sodium hydroxide, (NaOH).

6.8 Sodium hydroxide solution,
prepared by dissolving (100£1) g of so-
dium hydroxide (6.7) in water and mak-

ing up to 1000 ml.

6.9 Calcium carbonate, (CaCO,),
dried to constant mass at (200£10) °C
(purity greater than 99,9 %).

6.10 Sodium chloride, (NaCl).

dried to constant mass at (110£5) °C.



6.11 Mypekcua (ciip amoHIHA
MypPITypPOBOi KUCIIOTH).

6.12 Mypekcua inamkaTop, pos-
tuparTh (1,0+0,1) r mypekcuny (6.11) 3
(100£1) r cyxoro HaTpid XJIOPHIY
(NaCl).

6.13 EATA (cime quHATpiil eTwiie-
HlaMiHTETpaaleraT JUriapar).

6.14 EATA po3uun, 61m3sko 0,03
MOJb/1, po3unHsATh (11,17+£0,01) r
EJATA B Boxi Ta momoBHI00TH 70 1000
MJ. 30epiratu B MOJIETHIEHOBOMY KOH-
TeiHep1, HENPOHUKHOMY JJIsl HOBITPA.

6.15 Hatpiii kapoonat (Na,COy),
Bucymennid ipu (250£10) °C mo cranoi
MacH.

6.16 Inmgukarop 3MimaHui Kka-
JbLIeIH -

(0,20£0,02) r

METHJITHUMOJIOBUH CHHI,
KaJIbLECTHY
(bic[0ic(kapOOKCUMETHIT)-aMIHOMETHII |-
2', 7" - dbayopecuein (dayopecuein mau-(
METWJIIMIHOABOAIIETaTHA KHCJIOTA) Ha-
tpiea cutp) Ta (0,10£0,01) r meTHaTH-
MOJIOBOTO CHHBOTO HATpieBoi com 3,
3"-61c-[6ic-(kapOOKCU-METHII)-
aMIHOMETHUIIPTUMOIT-CYNIbpodTaneiH
(C37H41N,013SNag)
(100+1) r xaumiii HiTpaTy (KNO3).

pO3TUPAIOTh 31
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6.11 Murexide, (ammonium pur-
purate).

6.12 Murexide indicator, prepared
by grinding (1,0+0,1) g of murexide
with (100£1) g of dry sodium chloride
(NaCl).

6.13 EDTA, (dihydrated disodium
salt of ethylenediaminetetra-acetic acid).

6.14 EDTA solution, about 0,03
mol/I, prepared by
(11,17+0,01) g of EDTA in water and

making up to 1 000 ml. Store in an air-

dissolving

tight polyethylene container.
6.15 Sodium
(Na,COs), dried to constant mass at
(250+10) °C.
6.16 Mixed calcein and methyl-

carbonate,

thymol blue indicator, prepared by
grinding (0,20+0,02) g calcein (bis
[bis(carboxymethyl)-amino-methyl)]-2',
7 -
(methylimino diacetic acid) sodium salt)
and (0,10£0,01) g me-thylthymol blue,
sodium salt of 3', 3"-bis-[bis(carboxy-

fluorescein  (Fluoresceindi-

methyl)-aminomethylj-thymolsulfophthe
in, (C37H41N2013SN3.3) with (10011) g of
potassium nitrate (KNO3).
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6.17 Inpuxartop KAJIKOH,
(1,0+0,1) r xankony (2-rigzpoxcu-4-(2-
rigpokcu-1-nadTunazo)
,HadramHacynppoHoBOi KucmoTh-(1) Ha-
Tpi€Ba CUIb, (€pIOXpPOM CHHBO-UYOPHUU
R) posruparots 3 (100+1) r 6Ge3BogHOrO
Hatpiit cynbdary (Na,S04).

6.18 PeaxkTuB IlatToHa-Pinepca,
orpumanuii 3mimyBanasM (1,0+0,1) r
KJIKOH KapOOHOBOI KHCJIOTH (2-
rizpokcu-1-(2-rigpokcu-4-cynbho-1-
HadTHIa30)-3-Ha TONHOT KHACIIOTH,
C»1H14N'04S), 31 (100+1) r 6e3BOAHOTO

Hatpiit cynbhaty (NaSO,).
7 AITAPATYPA

7.1 TlojieTwyieHOBHIl  IWJIiH/I-
pUYHMI KOHTeHHep MicTKicTIO S00 M
niaMeTpoM  Onau3pko 70 MM 3 YIILIb-
HEHHSIM I MiJIBUIIEHOTO THCKY, 3
p13500BOIO MPOOKOIO, 3AATHOIO 3aM00IT-
TH BUIMAPOBYBAHHIO I11]1 Yac 30epiraHHs.

7.2 Jliilika 3 LINPOKOIO TPYOKOI0.

7.3 TlopuensinoBa Jiiika bBrox-
Hepa BHYTPIIIHIM aiameTpom 60 M.

7.4 @inbTpyBaJbHUI NANIp HU-
3bKO1 TIOPUCTOCTI (CEpemHiil miameTp
op OJM3BKO 2 MKM).

7.5 BakyymHa Ko0J10a MIiCTKiCTIO

250 mu1.
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6.17 Calcon indicator, prepared
by grinding (1,0£0,1) g of calcon, so-
dium 2-hydroxy-4-(2-hydroxy-1-
napthylazo)
(EriochromeBlue-Black R) with (100+1)

g of anhydrous sodium sulfate (Na,SO,).

napthalene-1-sulfonate,

6.18 Patton and Reeders reagent,
prepared by mixing (1,0+0,1) g of Cal-
con carboxylic acid, (2-hydroxy-1-(2-
hydroxy-4-sulfo-1-napthylazo)-3-
C21H14N'207S);
(100+£1) g of anhydrous sodium sulfate
(Na,SO,).

napthoic acid, with

7 APPARATUS

7.1 500 ml cylindrical polyethy-
lene container, of about 70 mm diame-
ter with a pressure sealplug locked by a
screw plug, capable of preventing eva-

poration during storage.

7.2 Wide stem funnel.

7.3 Porcelain Buchner funnel, of
60 mm inner diameter.

7.4 Filter paper, with low porosity
(mean pore diameter of about 2 urn).

7.5 250 ml vacuum flask.



7.6 XiMiuyHi CKJIAAHKU MICTKiCTIO
250 mu1 Ta 400 mur.

7.7 IlineTkn mictkicTio 50 M1 Ta
100 mu, knac A 1SO 835-1.

7.8 broperka mictkicTio 50 mu,
kiac A 1SO 385-1.

7.9 Kownreiinep (Tepmocrar) 3
NOCTiiHOI0 TeMIepaTypoIo, TEPMOCTA-
TUYHO peryiboBaHoto npu (40+1)°C.

7.10 MipHi kos0u micTkicTio 500
i ta 1000 muar.

7.11 KoniyHa koJi0a MICTKiCTIO
250 mJ1.

7.12 Baru, TOYHICTh 3Ba)KyBaHHS
o +£0,0005 r.

7.13 Ilpuaaa nJsi BUMipIOBaHHA
NMOTJIMHAHHSI PO3YHHY TIPU TIEPEMIlTy-
BaHHI B TUTPYBaJbHIM CKJISHII 3a JIOB-
»uHu xBrm 520 HM Ta 620 HM.

7.14 Mimaaka, Hampukiaza, Mar-
HITHA MIIIAJIKa 31 CTEP)KHEM 3 IHEPTHUM
MOKPUTTSIM 13 TMOJITETpadIyOpEeTUIICHY
(PTDE).

7.15 pH-meTp, TOYHICTH BUMIpPIO-

BanHa 1o +0,05.

JACTY b EN 196-5:2010

7.6 250 ml and 400 ml beakers.

7.7 50 ml and 100 ml pipettes,
class A of ISO 835-1.

7.8 50 ml burette, class A of 1SO
385-1.

7.9 Uniform temperature enclo-
sure, controlled thermostatically at
(40+£1) °C.

7.10 500 ml and 1 000 ml volumetric
flasks.

7.11 250 ml conical flask.

7.12
ing to an accuracy of £ 0,000 5 g.

7.13

the absorbance, at 520 nm and 620 nm

Balance, capable of weigh-

Apparatus for measuring

of a solution contained in a titration
beaker, while stirring.
7.14  Stirrer, e.g. magnetic stir-

rer, with inert, e.g. PTFE, covered bar.

7.15 pH meter, capable of measur-

ing to an accuracy of + 0,05.

11
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8 CTAHJAPTU3AIIISA
PO3UYMHIB

8.1 Crannaprusanis po3uuny EJ/ITA

3Baxyioth (1,00£0,01) r xambIrii
kapOoHnarty (6.9) m; 3 Tounictro +£0,0005 T
Ta MOMIIIAIOTh HOr0 B XIMIYHY CKIITHKY
mictkictio 400 M (7.6), B sIKy HayMBa-
10Th Omm3bko 100 M Bogu. CKISIHKY Ha-
KpUBAIOTh TOJUHHUKOBUM CKJIOM 1 00e-
pexkHO BBOJATH Omm3bko 10 mut po3sene-
Hoi (1:2) xmnopuanoi kuciaotu (6.4). Ile-
PEMIIIYIOTh CKJISTHOIO MAJIMYKOFO, 1 TCIIA
MOBHOTO PO3YMHEHHS KaJblliil KapOoHaTy
PO3YHMH JTOBOASTH 1O KHITIHHS JIJIS BUJIA-
JIEHHA KapOOH /10KCHUJY, 110 BUBLILHUB-
cs. Po3uMH 0XOJIOJKYIOTH 0 KIMHATHOI
TeMIIepaTypH, TePEBOIATh 10 MIpHOI KO-
n6u (7.10), peTenbHO POMHBAIOThH CKJIS-
HKY Ta TOIWHHHUKOBE CKJIO BOZOIO, JI0J1a-
104X 3MUBH JIO PO3YHHY, Ta IOBOJSATH BO-
noro 10 1000 mut.

[Tinetkoro nepenocsaTh S0 M1 po3uu-
HY JI0 JJAOOPaTOPHOI CKJISTHKH, TTPHIaTHOI
70 BHUKOPWUCTAHHS Yy BHMIPIOBATEHOMY
npuazi (7.13). Po3BoasaTh HOro BOIO0 10
00'eMy, HEOOXITHOTO MJiIi BHUMIPIOBAHHSI.
Kopucryrourices pH-merpom (7.15), moso-
aate pH pozunny 1o (12,5+0,2) pozunHoM
Hatpiii rizpokcuy (6.8).
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8 STANDARDIZATION OF
SOLUTIONS

8.1 Standardization of the EDTA
solution

Weigh to an accuracy of £ 0,0005 g
(1,00£0,01) g of calcium carbonate
(6.9), m1, and place it in a 400 ml beak-
er (7.6) with approximately 100 ml of
water. Cover the beaker with a watch
glass and carefully introduce approx-
imately 10 ml of hydrochloric acid (1 -
2) (6.4). Stir with a glass rod and ensure
that dissolution is complete, bring to the
boil in order to expel the dissolved car-
bon dioxide. Cool to room temperature,
transfer to a volumetric flask (7.10),
wash the beaker and watch glass careful-
ly with water, adding the washings to
the solution and make up to 1 000 ml

with water.

Pipette 50 ml of the calcium solu-
tion into a beaker suitable for the mea-
suring apparatus (7.13). Then dilute with
water to a volume suitable for the opera-
tion of the apparatus. Using a pH meter
(7.15), adjust the pH of this solution to
(12,5+0,2) with the sodium hydroxide
solution (6.8).



Bu3HauaioTh KiHIIEBY TOYKY OJTHUM
13 HaBEICHUX HUXKYE METO/IIB.

a) ®oToMeTpUYHE BU3HAYCHHS Ki-
HIIEBOI TOYKH (€TaJOHHUMN METO/T)

JlonaroTe 10 po34HHY, HE 3BaXKYIO-
gy, 0au3bko 0,1 T iHgIUKaTOpa MYypEKCH-
ny (6.12) abGo 3wmimaHoro iHIWKaTopa
(6.16). BcTaHOBIIOIOTH CKJISHKY B BHMi-
proBanbHui npunan (7.13), HamamToBa-
HUH Ha TOBXHHY XBWIi 620 HM mpH 3a-
CTOCYBaHHI MypeKCHIy a00 Ha JOBXKUHY
xBuit 520 HM TpU 3aCTOCYBaHHI 3Mila-
HOTO 1HAMKATOpa, 1, TMOCTIMHO MepeMi-
IIyI04YM, TUTPYIOTh po3unHoM EJITA
MOJISIpHOT KoHIeHTparlii O0xu3pko 0,03
MoJb/i (6.14). B obnacti 3MiHu 3a0apB-
JIEHHS 1HAMKaTopa OynyoTh rpadik 3a-
JICKHOCTI BEJIMYMHU TIOTJIMHAHHS BIJl
nomadoro o0'emy po3uuny EJITA. Bu-
KopucTaHnuii 00'eM Vi B KiHIIEBIN TOUII
TUTPYBaHHS BHU3HAYAIOTh HA TMEPETHHI
MpsAMO1 HAaHOIBIIOrO0 HaXUy B 00J1acTi
3MiHU 3a0apBJICHHS Ta MPS-MOi, 110 Bi-
no0Opaxae TPAKTUYHO TMOCTIHHE MOTJIH-
HaHHSI IMICJIs 3M1HU 3a0apBIICHHS.

Koeimient monpaBku f; po3unny

EJITA BupaxoBytoTh 32 popMyIioro:

mq x50
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Determine the endpoint using one
of the following two methods.

a) Photometric determination of the
endpoint (reference method)

Add, without weighing, approx-
imately 0,1 g of murexide indicator
(6.12) or of mixed indicator (6.16).
Place the beaker in the apparatus (7.13)
set at 620 nm when using murexide or at
520 nm when using the mixed indicator
and, while stirring continuously, titrate
with 0,03 mol/l EDTA solution (6.14).
In the vicinity of the color change, con-
struct a curve giving the absorbance val-
ues as a function of the volume of
EDTA added. The volume V; used is de-
termined from the intersection of the
line of greatest slope near the color
change and the line of almost constant

absorbance after the color change.

fy

Calculate the factor, f;, of the
EDTA solution from the formula:
=16652x 11 )

" 700,09 x0,03x v, Vs

13
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ae

M; - Maca HaBaXXKU KaJbIlid Kap-
OoHary, T;

Vi - o6'em pozuuny EJITA, Butpa-
YCHHUI Ha TUTPYBaHHS, MJT;

100,09 - monekynsipHa Maca Kallb-
il KapOOHATY.

b) BizyanbHe TuTpyBaHHs (aJIbTEp-
HATUBHHUN METO.)

Jlo po3umHy, HE 3BAXKYIOUM, AOJa-
10Tb Om3bko 0,1 T iHIMKATOpa KajJKOH
(6.17) a6o ITatTon-Pi-nepca (6.18). Ilpu
NEepPEeMINIyBaHHI TUTPYIOTh PO3UYUHOM
EJTA monsipHOi KOHIIEHTpallii 0113bKO
0,03 momnw/nm (6.14) mo mepexomy Bix
POKEBOTO 110 OJIAKUTHOTO 3a0apBIICHHS
1HaMKaTopa (KajnkoH) (abo BiJ Mypmypo-
BOTO /10 OJIAKUTHOTO 1t peakTuBy Ilat-
ToH-Pigepc) (o0'em V;). KinneBa touka
BBAXKAETHCS JOCSITHYTOIO, KOJM TIOJa-
JIbIIIe BBEJCHHS Kparmeib OlIbINe HE BH-
KJIMKAa€ MOriauOJieHHs OJaKUTHOTO 3aba-
peiienns. Koedinient nmonpasku f1 pos-
yuHy EJITA BupaxoByioTh 3a Qopmy-

noro (1).

14

where

m; is the mass of calcium carbo-
nate, in grams;

V, is the volume of EDTA solution
used for the titration, in millilitres;

100,09 is the molecular mass of
calcium carbonate

b) Visual determination of the end-
point (alternative method)

Add, without weighing, about 0,1 g
of the calcon indicator (6.17), or Patton
and Reeders reagent mixture (6.18). Stir
and titrate with the 0,03 mol/l EDTA so-
lution (6.14) until the color changes
from pink to blue (purple to clear blue
for Patton and Reeders reagent), and one
drop in excess does not further increase
the intensity of the blue color. The vo-
lume V; is used to calculate the standar-

dization factor f1 using the formula (1).



8.2 Cranpaprusauisi po34uHy
XJIOPUIHOI KHUCJIOTH MOJIAPHOIO KOH-
nenTpaunicro 0,1 moJb/a

Jlo KOHIYHO1 KOJIOM MicTKicTIO 250
vt (7.11)
(0,200£0,001) r

BMIII[YIOTh ~ HaBaXKy
HaTpii KapOOHaTy
(6.15) m,, 3Baxxeny 3 TounicTio 0,0005
r, 1 po3unHAOTh B 50-75 Mi Boau. Jlo
PO3YMHY JIOJAIOTh I'SATh Kparelb iHIu-
KaTopa METHJIOBOro opamxeoro (6.6)
Ta TUTPYIOTh PO3BEACHOIO XJIO-PUIHOIO
KHCIOTOI0 MoJisipHOi koHueHTpamii 0,1
MoJib/i1 (6.3) 10 3MiHM 3a0apBJICHHS PO-
3YHHY BiJI )KOBTOTO JI0 OPaH)KEBOTO.

Koedimienr monpasku f, po3umny

XJIOpI/IIIHOi KHCJIOTH BHPAXOBYIOTH 3a

JICTY b EN 196-5:2010
8.2 Standardization of the 0,1

mol/l solution of hydrochloric acid

Weigh, to an accuracy of +0,0005
g, (0,200£0,001) g of sodium carbonate
(6.15), my, add it to the 250 ml conical
flask (7.11) and dissolve it in 50 ml to
75 ml of water. Add five drops of the
methyl orange indicator (6.6) to the so-
lution and titrate with the 0,1 mol/l di-
lute hydrochloric acid (6.3) until the co-

lour changes from yellow to orange.

Calculate the factor, f,, of the hy-

drochloric acid solution from the formu-

dbopmyoro: la:
- Z2ximz 1000 - 18870x 12 | (2}
105,989 0,1xV, Vs
he where

m, — Maca HaBaXku Katpiil kapboHary, r,

Vo — of'eM XNOPUAHOT KNCNOTW, BUTPRAYEHKI Ha

TWTPYBaHHA, MF;

105,989 — monekynapHa Mmaca Harpiil kapboHaTy.

9 MPOBEJAEHHSA AHAJII3Y

9.1 30epiranns Ta GpILTPYBaHHA
JIo TOJeTUICHOBOro KOHTEiHepa
(7.1) mimetkoro BHOCATH 100 Mu CBixKO-
KHUII'TY€HOT BOJIH, IIITHHO 3aKPUBAIOTH Ta

MOMINIAIOTh Y TEPMOCTAT 13 MOCTIHHOIO

m, is the mass of sodium carbonate, in grams;

V, is the volume of hydrochloric acid used for the
titration, in miliilitres;
105,989 is the molecular mass of sodium carbonate.

9 PROCEDURE

9.1 Storage and filtration

Pipette 100 ml of freshly boiled wa-
ter into the polyethylene container (7.1),
seal and place in the uniform tempera-

ture enclosure (7.9) until equilibrium
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Temrneparypoto (7.9) 10 BCTaHOBIEHHS
piBHOBaru (BIpoJOBX OnMu3bko 1 rox).
BuiiMaroTe KOHTEHHEp 13 TepMocTara.
Bwmimarots 10 Hh0r0 (20,00+0,02) T BH-
npoOOBYBAaHOTO IIEMEHTY, KOPHUCTYIO-
YUCH JIIMKOIO 3 MIUPOKOIO TPyOKoto (7.2)
1 KOHTEHHEp HEeraifHO TepMETUYHO 3a-
KPUBAIOTh.

KoHteliHep eHepriiHO CTPYIIYIOTh
6mu3bko 20 ¢, m00 3amobirTé yTBOpEH-
HIO TpyIoK 1ieMeHTy. CTpylryBaHHsS
CHiJT TPOBOJAUTH TOPU3OHTAIBHO, 100
»KOJIHA YacTKa Mmpobu abo piauHu HE OY-
7a 3aryOjieHa, a 3aJMIIOK BIIIUISIOTH
BiJI pEILITH PO3YUHY.

3HOBY CTaBIISITh KOHTEHHEP y Tep-
MOCTAaT 13 TIOCTIMHOIO TEMIIEPATypOIo,
BIIEBHUBIIIKCH, 1110 MOTO JHO PO3TAIIOBA-
HE TOPU3OHTAIBHO, TaK IO I1ap IIEMEHTY,
SIKUM OCIB, Ma€ OJIHAKOBY TOBIIMHY. Bci
orepairii 30BHI TepMOcTaTa 3 MOCTIHHOIO
TEMIIEPaTypol0  TMPOBOAATH  SIKOMOTA
mBUAKO (He noBiie 1 XB), 1100 YHUKHYTH
OyIb-SKOTO TIOMITHOTO 3HIKEHHS TEMIIe-
parypu BMICTY KOHTEHHEpa.

[Ticns mepeOyBaHHS KOHTEWHEpa B
TEPMOCTATI 3 MOCTIHHOIO TEMITEPaTypOIO
BIPOAOBXK BiJ 8 116 mo 15 116 ioro BuU-
WMaroTh, 1 PO3YMH BiZpa3y (PLIBTPYIOTH

miJi BaKyyMOM uepe3 Jiiiky broxHepa

Is reached (about 1 h). Remove the con-
tainer from the uniform temperature en-
closure. Pour (20,00£0,01) g of the ce-
ment to be tested into it, using the wide
stem funnel (7.2). Immediately seal the

container hermetically.

Shake vigorously for about 20 s to
avoid formation of cement lumps. Use a
horizontal rotary motion to prevent any
part of the sample or liquid being
thrown up and remaining separated from

the rest of the solution.

Replace the container in the uni-
form temperature enclosure, making
sure that its base is horizontal so that the
deposited layer of cement has a uniform
thickness. Perform all operations outside
the uniform temperature enclosure as
quickly as possible (in 1 min maximum)
to avoid any appreciable lowering in
temperature of the contents of the con-
tainer.

After a period of 8 d or 15 d in the
uniform temperature enclosure, remove
the container and filter the solution im-
mediately under vacuum through the

Buchner funnel (7.3) into the vacuum



(7.3) y BakyymHy koi0y (7.5) kpi3p no-
IBIAHUN map GiIbTPYBAIBHOTO Marepy
(7.4) Bropomorx He Ounbmie 30 ¢ (100
VHUKHYTH TIOTJIMHAHHS aTMOC(EpHOTO
BYIJICIb JIIOKCUAY Ta OYyJb-sIKOTO MOMI-
THOTO 3HIKCHHS TEMIIEpaTypu PpO3UH-
Hy). Konly HeraifHO MmMIIFHO 3aKpHBa-
I0Th, 1 (QUIBTPAT OXOJIOJKYIOTH JIO KIM-
HATHOI TEMIIEPATYPH.

IpumiTka. SIKI0 1IEMEHT BiANOBiAA€ BHIPO-
OyBanHio 3a 8 16 (muB. 10.2), BUTpUMyBaTH
fioro 1o 15 ni6 HEmMae HEOOX1AHOCTI.

9.2 BuzHayeHHs1 KOHUEHTpauil
riApoxkcua-iona

CrpyuiytoTb  BaKyyMHY  KOJOY
(7.5), mo06 romorexizyBatu ¢inbTpar, i
MIMeTKoI0 mepeHocs T 50 M1 po3unHy B
XIMIYHY CKJISHKY MicTKicTIo 250 wmn
(7.6). donaroth 5 kpamenb iHAMKaTOpa
METHJIOBOTO opamkeBoro (6.6) ta Bu-
3HAYaIOTh 3arajbHy JY>XHICTb, KOpPHC-
TYIOUHCh PO3BEACHOIO XJIOPUI-HOIO KH-
cinororo  MossipHOi  KoHIeHTpamii 0,1
moJis/n (6.3). KiHiieBa TOYKa TUTpPyBaH-
HS BIAMOBITA€E Tiepexoy 3a0apBIICHHS
BiJI ’KOBTOTO J0 OpaH)keBoro. 30epira-
I0Th TUTPOBAHUM PO3YMH A 1Ji1 BU3HA-

YEHHS KOHIICHTpAIlli KaJbliil OKCUIY

(9.3).
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flask (7.5) using dry double filter paper
(7.4) in less than 30 s (to avoid absorp-
tion of atmospheric carbon dioxide and
any appreciable lowering in temperature
of the solution). Seal the vacuum flask
immediately and let the filtrate cool to

room temperature.

NOTE If the cement satisfies the test at 8

d (see 10.2) it is not necessary to continue to 15
d.

9.2 Determination of the
hydroxyl ion concentration

Shake the vacuum flask (7.5) to
homogenise the filtrate and pipette 50
ml of the solution into the 250 ml beaker
(7.6). Add five drops of methyl orange
indicator (6.6) and determine the total
alkalinity with the 0,1 mol/l dilute hy-
drochloric acid (6.3). The titration end-
point corresponds to the colour change
from yellow to orange. Keep the titrated
solution, A, for the determination of cal-

cium oxide concentration (9.3).

17
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Konnentpariito T1IPOKCUI-10HA

(OH), MMoJIB/T, BUPaxoOBYIOTh 3a (op-

Calculate the hydroxyl ion concen-

tration, [OH]-, in millimoles per litre,

MYJIOHO: from the formula:
[OH]-=1000><0,1XV3><f2 =25V %ty 3)
50 |
ae where

V3 - 00'eM po3unHy XJOPUIHOI KUCIOTH
MoJsipHOi KoHTeHTparii 0,1 Mons/1, BU-
TpauyeHU Ha TUTPYBAHHS, MII;
f, - KoedimieHT MOMPAaBKU PO3YUHY XJIO-
PUIHOT KHCIIOTH MOJISIPHOI KOHIIEHTpa-
mii 0,1 mous/m.

9.3 BusHayeHHsI KOHLIEHTpAaLil
Kb OKCUIY

VY TuTpoBaHOMY pO3uHMHI A, 1O 3a-
mumuBes micna 9.2, BcraHoBmoTh pH
no 3xaueHas (12,5+0,2) 3a 10momMororo
pH-metpa (7.15) po3unHOM Hatpiii Tin-
pokcuay (6.8). TUTPYIOTH pPO3YHHOM
EJTA monsipHOi KOHIIEHTpallii OJM3bKO
0,03 moub/n (6.14), KiHIIEBY TOYKY BH-
3HAYaI0Th OJTHUM 13 METO/IIB 3riHO 3 8.1.

MoussipHy KOHLIEHTpalll0 KaJbLii
okcuay (CaO), MMOIIB/JI, BUPAXOBYIOTh

3a opmyIioro:

[Cal] =

1000 x 0,03 x V, x

V3 is the volume of 0,1 mol/l hy-
drochloric acid solution used for the ti-
tration, in millilitres;

f, is the factor of 0,1 mol/l hy-

drochloric acid solution.

9.3 Determination of the calcium
oxide concentration

Using the titrated solution, A, re-
maining after completing 9.2 adjust the
pH to (12,5%0,2), with sodium hydrox-
ide solution (6.8), using the pH meter
(7.15). Titrate with 0,03 mol/l EDTA
solution (6.14) determining the end-

point by one of the methods in 8.1.

Calculate the calcium oxide con-
centration, [CaO], in millimoles per li-

tre, from the formula:

“4)

50

ne
V, - 00'em pozuuny EJITA, BuTpauenuii

Ha TUTPYBAHHS, MJT;

18

=0,6xVyxfy,

where
V, is the volume of EDTA solution used

for the titration, in millilitres;



fi, - koedimieHT mMONpPaBKH PO3UMHY

EJITA.
10 PE3VJILTATHU

10.1 O0uuc/IeHHA Ta HABEACHHHA
pe3yJbTaTiB

KonmenTpariii rigpokcua-ioHa Ta
KalbIlili-l0Ha (HABEICHOTO SK KaJbIlil
OKCH/JT) HEOOX1JTHO HABOJUTH B 000X BHU-
majakax i3 Toynictio 10 0,1 MMonb/m.

3a pe3ynbTar aHamizy npodu
NpUHMAIOTh CepellHE apumeTnyHe pe-
3yJbTaTIB JABOX BU3HAYEHB 13 TOUHICTIO
1o 0,1 mMoub/m1.

Axkmo aBa pe3ynbTaTH BUIIPOOY-
BaHb BIJPI3HAIOTHCS OUIbIIE HIXK HA IO-
JBIMfHE CTaHJApTHE BIAXUJICHHS 301KHO-
CTl, HEOOXIHO TMOBTOPUTHU BUIPOOY-
BaHHS 1 B3SITH CEPEIIHE JABOX HaMOJIMIK-
YUX pe3ybTaTiB BUIPOOYBAHb.

10.2 Ouinka myunoJiaHiYHUX BJja-
CTHUBOCTEM

Hanectn KoHILIEHTpalli B pO34YMHI
TIPOKCUI-I0HA Ta Kajbliiii-ioHa (HaBe-
JIEHOTO SIK KaJIbII OKCHJ), OTPUMAaHHUX
3rigHo 3 10.1, sk Touku Ha puc. 1, akui
MOKa3y€e KOHIICHTPAIIIF0 HACHYCHHS Ka-
JbIIM-10Ha (HABEJIEHOTO SIK KaJlbIli OK-
cul) K (YHKIIIO KOHUEHTpAIil T1ApoK-

cua-iona 3a temmeparypu 40 °C.

JICTY b EN 196-5:2010
f, is the factor of the EDTA solu-

tion.
10 RESULTS

10.1 Calculation and expression
of results

Calculate the concentrations of hy-
droxyl ion and calcium ion (expressed as
calcium oxide), each expressed to the
nearest 0,1 mmol/I.

Express the results, where two test
results have been obtained, as the mean

of the results to the nearest 0,1 mmol/Il.

If the two test results differ by
more than twice the standard deviation
of repeatability, repeat the test and take

the mean of the two closest test results.

10.2 Assessment of pozzolanicity

Plot the concentrations of hydroxyl
ion and calcium ion (expressed as cal-
cium oxide) in the solution, obtained in
accordance with 10.1, as a point on fig-
ure 1 which shows the saturation con-
centration of calcium ion (expressed as
calcium oxide) as a function of the hy-

droxyl ion concentration at 40 °C.
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1A 1
a'l “n'all” I;ﬂ- I“?'D”“ ””so““ ““90““ I“.'I:()l)
X
IHosicHenHs: Key
1 - meMeHT BIAIOBIIa€ BUMIPOOYBAHHIM 1 Pass
Ha MyI0JaHIYH1 BIAaCTUBOCTI
2 - IIEMEHT HE BiAMOBiAa€ BUIIPOOYBaH- 2 Fail
HSIM Ha MYIOJaHIuHI BJIACTUBOCTI
X - KOHIEHTpalisi TiApOKCHUJ-10HA, X Hydroxyl ion concentration,
MMOJIB/JI mmol/I

Y - KOHUEHTpallis KaJjbliii-ioHa (HaBe-
JICHOTO SIK KaJIbIIIM OKCHT), MMOJIb/JT
Pucynok 1 -Jliarpama ajis OIliHKH

MyLOJAHIYHUX BIACTUBOCTEN LIEMEHTY

KpuBy Ha puc.l MoxxHa BUpa3uTH Mare-
Bin 45 mo 90
MmoJib/11 [OH] gepes [CaO]=350/([OH]

MAaTHYHO B 00J1acTi

- 15,0), ne xoHueHTpamii Kajblliii-ioHa
(HaBEIEHOTO K KaNbIlid OKCHJ) Ta TiJI-
POKCH/I-I0HAa BUPAXKEHI B MMOJIB/J.
LlemeHT BiAMOBiae BUNPOOYBAH-
HIO Ha MyII0Ja-HiYHI BIACTUBOCTI, SKIIO

HAaHECCHA TOYKa 3HaAXOOUTBHCA HIXKYC
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Y Calcium ion concentration (ex-
pressed as calcium oxide), mmol/I
Figure 1 - Diagram for assessing

pozzolanicity

The curve in figure 1 may be expressed
mathematically over the range 45 to 90
[OH] by [CaO]=350/([OH] -

15,0) where the calcium ion (expressed as

mmol/I

calcium oxide) and hydroxyl ion concen-
trations are given in milli-moles per litre.

The cement satisfies the test for pozzo-
lanicity when the point plotted is below

the curve of calcium ion (expressed



KpUBOI KOHIIEHTpalli HACHYEHOCTI Ka-
JBIIHA-10Ha (BUPAKEHOTO SIK KaJbIIA OK-
CHUJ), HaBeJeHOo1 Ha puc. 1.

10.3 36i:xHicTb Ta BiATBOpPIOBa-
HiCTh

CranaapTHe BIAXUIICHHS 301KHOCTI
CTaHOBMTb:
T1POKCUI-10H: 0,5 MmMonB/1
KaJblii-10H (HaBEAESHUM K
KaJIBI[ill OKCHI): 0,2 MMOJIB/IT

CrangapTHe BIAXHIICHHS BIJITBO-
PIOBAHOCTI CTAHOBUTH:
T1POKCUI-10H: 1,0 MmMoIIB/N1
KaJIBI[11i-10H (HaBEICHUH SIK

KaJIBI[ill OKCHI): 0,5 mmoe/1

11 3BIT ITPO PE3YJIbTATH

3aI0KyMEHTYBaTU BCl OJMHUYHI pe-
3yJbTaTH. SIKIO MOKa3aHO, MO IEMEHT
BijmoBigae (abo HE BIAMOBIAAE) BHUIPO-
OyBaHHIO Ha MYIOJIAHIYHI BJIACTHUBOCTI
3riTHO 3 BU3HAYEHHSM B po3nuti 10, 3BiT
MMOBUHEH MaTH HACTYMHY (hopMYy:

Ileit uemeHT BiaMOBINAa€ (HE BiJIMO-
BiJla€) BUMPOOYBaHHIO Ha MYIOJAHIYHI

BimactuBocTi 3rigHo 3 JJCTY b EN 196-
S,

JCTVY B EN 196-5:2010
as calcium oxide) saturation concentra-

tion shown on Figure 1.

10.3 Repeatability and
reproducibility

The standard deviation for repeata-

bility is:

hydroxyl ion: 0,5 mmol/l;
calcium ion (expressed as

calcium oxide): 0,2 mmol/I.

The standard deviation for repro-

ducibility is:

hydroxyl ion: 1,0 mmol/I;
calcium ion (expressed as

calcium oxide): 0,5 mmol/I.

11 REPORTING OF RESULTS

Record all individual results.
Where the cement has been shown to
satisfy (or not satisfy) the test for pozzo-
lanicity as determined in Clause 10 it

shall be reported that:
This cement satisfies (does not sa-

tisfy) the test for pozzolanicity accord-
ing to EN 196-5.
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JTOJATOK HA
(JTOB1IKOBHIA)

IHEPEJIIK HOPMATHUBHUX JTOKYMEHTIB, I1IOB'SI3AHUX 3 UM
CTAHJIAPTOM TA YMHHUX B YKPAIHI

1JICTY b B.2.7-44-96 bynisensHi Matepianu. IlemenTu. Binbip 1 miaroroka
po0

2JICTY b B.2.7-46:2010 bynisensHi Matepianu. llemenTu 3araabHOOYIiBEIb-
HOTO Npu3HaYeHHs. TexXHIYH1 yMOBHU

3ACTY b B.2.7-112-2002 byxisenbni matepianu. LlemenTn. 3aranpHi TeXHIUHI
YMOBH

A71CTY b EN 196-7:2010 byniensHi matepianu. Metoau BunpoOyBaHHS 11e-
MeHTy. Yactura 7. Metoau Bimoopy Ta miaroroBku npod nementy (EN 196-7:2007,
IOT)

SACTY T'OCT UCO 5725-2:2005 TouHicTh (IpaBUIBHICTH 1 MPEHU3IHHICTS)
METOMIB Ta pe3ynbTaTiB BUMiptoBaHHs. YactuHa 2. OCHOBHUN METOJ BHU3HAYAHHSI
MOBTOPIOBAHOCTI 1 BIATBOPIOBAHOCTI cTaHmapTHoro metony BumipioBaHHs (I'OCT
NCO 5725-2-2003, IDT)

6JICTY-H PMI' 61:2006 Metposoris. [loka3HMKH TOYHOCTI, TMPaBUIBHOCTI,
IPEIU31HHOCTI METOJIMK KUTBKICHOTO XIMIYHOTO aHami3y. Meroau orinroBadHs (PMIT
61-2003, IDT)

[ACTY 2215-93 Po3unnu Ta iHAUKaTOpU. TepMiHM Ta BU3HAYCHHS

8HACTY 2216-93 PeaktuBu Ta 0cOOJMBO 4HCTI pedoBUHU. [lo3HAUEeHHS Ta Me-
TOJIM BU3HAYaHHS YHCTOTH. TEpMIHU Ta BUSHAYCHHS

9JICTY 2439-94 EnemeHTH XiMiuHI Ta pEYOBUHU MpOCTi. TepMiHM Ta BU3HA-
YCHHSI OCHOBHHX TOHATH. Y MOBHI TTO3HAYCHHS

10 ACTY 3651.1-97 Metponoris. Oguauii ¢izuaaux BeauduH. [loximHi oam-
HUIll (I3UYHUX BEJIMYUH MIKHAPOTHOI CUCTEMH OJIMHUIIh Ta MO3aCUCTEMHI OJIMHHUII.
OcCHOBHI TTOHATTS, HA3BH Ta MMO3HAYCHHS

11 TOCT 6709-72 Boaa nuctunnupoBanHas. Texuuueckue ycinoBus (Bona au-
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CTHJIbOBaHA. TeXHIUHI yMOBH)

12 T'OCT 27025-86 Peaktubl. O0mue yka3aHusi 10 MPOBEICHUIO HCTIBITAHUN
(PeaktuBu. 3arajibHi BKa3iBKH 1100 IPOBEACHHS BUITPOOYBaHb)

13 TOCT 29227-91 (MCO 835-1-81) Ilocyna naboparopnas crekisHHas. [1u-
neTku rpaxyupoBanubie. Yacts 1. O6mue TpedoBanus (Ilocyn maboparopHuii CKiIs-
Hull. [linetku rpanyitoBani. Yactuna 1. 3araibHi BUMOTH)

14 TOCT 29251-91 (MCO 385-1-84) Ilocyna maGopaTopHas cTekisiHHas. bro-
petku. Yactp 1. O0ume tpeboBanus ([locyn nadoparopuuii ckisauii. bropetku. Ya-

ctuHa 1. 3aranbHi BUMOTH)
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