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V.1 Onnc na cypoBuHH

Bo mpouecor Ha mpou3BOACTBO Ha OETOH Ce KOPHUCTH CElMapupaH arperat Off coceiHaTa
uHCcTananyja Pynauk Yajine koj ce cemapupa BO MOCTPOjKA HA caMaTa JIoKalyja.

Bo nporecot Ha Tpou3BOACTBO HA OETOH ce KOPUCTAT HEMETAJTHA MUHEPAJIHA CYPOBUHM KOU CE
noOuBaaT MpeKy cenapainyja Ha peveH Mecok., MOPTIaH/ UEMEHT U afuTUBH 32 MOCANHU MapKu
Ha 6eToH. PpakIUUTEe KOM ce KOPUCTAT CEe CO UMEH3UU Ha 3pHA of] 0 — 4MM, 4 — 8MM, 8§ — 16MM 1

16 — 32MM.

CKJ’IaI[I/IpaH)CTO Ha CYpOBHUHHUTC U MOMOIIHUTC MaTepI/IjaJII/I ce oOeleXaHW Ha Mama BO le/IJIOF

IV.6.5

IV.1.1 Kamnour

Kap6onaTHHOT MUHEpaNl KaJdIUT € XeMUCKH WIM OMOXEeMMCKH KaJIuyM KapOOHAT CO XeMHCKa
¢opmyna CaCOs u e efieH o] HajpacpoCTpaHETUTE MUHEpPAJU BO 3eMjuHaTa Kopa. Mcro Taka

JACJIIYMHO BJICT'YBA BO COCTaB Ha CCIUMCHTHUTE CTCHU U BAPOBHUKOT.

Hcro Taka e mpumapeH muHepana BO MeTaMop@gHUOT MepMep. Ce mojaByBa BO HacClaruTe Off
reOTepMallHA BOJM, MEIITEPH KAO CTANAKTUT W cTajmarmMuT. KammuToT mpecraByBa cTaGMiIHA
copMa Ha KanmuyM KapboHAT; aprOHATOT MPEMIUHYBA BO KammuT Ha 470°C , jofieka BaTEpUTOT

u-CaCOj; e monecradbunen. Ce nmojaByBa BO (pMOpO3HA, TpaHylapHa, JameJlapHa Wi KOMIAKTHA

popma.

ITo MocoBata ckana nma TBpAuHa of 2,71, bojara My e Gena unu 6e300jHa CO HUjaHCH HA CHBa,
pBeHa. XkonTa. 3eneHa. CuHa, BUOJIETOBA, KadeaBa na Jypu U IpHA BO Cy4al KOra MUHEPAJIOT

COIpP2KU MpUMECH.

T'ocrusap 4/16/2019
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IV.1.2 Jonomut

IIpecraByBa ceuMeHTHAa KapOOHAaTHA CT€HA CO KPUCTAJlHA MUHEpajHa CTPYKTypa COCTAaBEH Off

Kanuuym marie3nyM kapoonat CaMg(COs),.

Kapakrepuctukure My ce CIMYHM Ha THE Off KaJUUTUTE CO pa3jvKa IITO HE Ce Pa3IoXKyBa
OypHO BO pa30iaxeHa XJOpPOBOAOPOAHA KucenuHa. TBpamHaTta mo Moc e ofg 3,5 mo 4 a
cnequuyHaTa TexXuHa € 2,85. dopMupa UBPCTH PacTBOPH CO XKeIe30TO. Maiau KOJWYUHU Ha

>KeJe30 BO CTPYKTypaTa JaBa XKoJTa 10 KadeaBa 60ja Ha MUHEPAIIHTE.

Marse3nymMoT BO CTpyKTypaTa Ha MuHepasnoT Bo ¢opma Ha MnO yuecrByBa 1o 3 %. Bucoka
COJIp>KMHA Ha MarHe3uyM JaBa po3e 0oja Ha MuHepanoT. OJI0BOTO U IIUHKOT BO CTPYKTypaTa Ha

MUHEPAJIOT MOXKE 1a I'O 3aMCHAT Marue3nyMmor.

IV.1.3 IlopTaang neMeHnT

I[Toptnang uemenToT € pAeduHampan cnopeq eBponckuot cranmapn EN197.1. Cnopep Hero
IMopTnaHg MEMEHTOT ce COCTOM Of ABE KOMIIOHEHTH Off Kanmuiuym cuiaukat (3Ca0.Si0; u 2
Ca0.Si0,), k0j mooHa My ce JoflaBaaT W OMpeNieICHN KOJUYNHU Ha aTyMUHUYM H Kelie30 U
kanmuym cyiadgar. KommuectBoro Ha CaO m SiO, He cmee ma Oume mom 2,0 % mopneka

konmdyecTBoTO Ha MQO He cMee fga 6ujie morojemo of 5,0%.

ITopTnang ueMeHTOT ce mMpoM3BelyBa BO MEUYKKA BO KOM C€ BHECYBA MATEPHUJAIOT Off KalUyM
CUJIMKATUTE Ha BUCOKM TeMmepaTypu 1o 1450 °C. Kanme IPATOA CE A0/IaBa U AIIYMUHUYM OKCHJOT.
Kako nHajBaxkHa cocrojka mojonHa ce pofaBa Kanmuym KapOOHATOT, KOj BO THE YCIOBH C€
MOBp3yBa CO MPETXOJHO MPUrOTBEHaTa cMeca, co mTo KonnunHata Ha CaCOsz; He cMmee ja Oupie
nomaia ox 80%

I'maBHa IIpuMcEHa HoanaHn OEMCHTOT Haofa BO TpagCc>KHUIITBOTO.

V.2 ITomomau MaTepujaam

T'ocrusap 4/16/2019
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KopucreweTo Ha IOMOIIHUTE MaTEPUjalId CE OJHECYBA HA OJPKYyBamETO HAa MEeXaHu3auujaTa u

onpeMarta, CpeacCTBa 3a OJpKyBalhbC Ha XUTMCHA KAaKO U CPCIICTBA 34 3allITUTA IIPU pa60Ta.

PeBepBHI/ITe JCJIOBA KAaKO MACTU M Mas3uBa 34 MOAMAYKYBAKLC W OJPXKYBalkbCHa OlpeMaTa MU
MexaHH3aquaTa Cce CKilaJupaHM BO CKJA[ 3a PpeE3CpBHU [CJIOBAU BO MEXaHUYApCKaTa

PabOTUITHMIIA.

IV.2.1 Marepujanu 3a oip>KyBambe HA MEeXaHU3anHja

P€3€pBHI/ITC ACJIOBU KAaKO MACTU M Ma3nBa 3a NOJIMAYKYBAKbC U OJP2XKYBalkbC Ha ONpEMaTa U
MeXaHI/I3aHI/IjaTa CE CKilaJupaHu BO CKJA[ 3a Ppe3CpBHU [OCJIOBA BO MEXaHMYapcCKaTa

paboOTUIHHULIA.

MoTOpHO Macio M XHAPAYJIMYHO Macjo 3a OfpXKyBame Ha MeXaHM3alyjaTa ce 4yBaaT BO

MEXaHUYapCKaTa pa6OTI/IJIHI/II_Ia Ha COOJBE€THO MECTO 3a Taa HaMCHa.

IV.2.2 CpencTBa 3a XurueHa u 3aliTUTA NpPUA padoTa

CpeI[CTBaTa 3a XUI'MC€Ha KaKO U CPCACTBaATa 3a 3aliITUTA IPpU pa60Ta CC 4yBaaT BO MaraliuH 3a
Taa HaMCHa " CC COCTOjaT Ol CpCICTBaA 3a JINYHA XUT'MCHA (HCTCpI‘CHTI/I n 11aCTu 3a OHMaCTyBaHae)

KaKO 1 3alliITUTHU paKaBUIA, YCBJIN U 3allITUTHA obeka.

V.3 Eneprencu

IV.3.1 EnekTpnuna eHepruja

HamojyBameTo ce elleKTpuyHa eHepruja € MpeKy MPUKIYyJYoK Ha TpajickaTa eJeKTPUIHa MpexKa.
JloBopHMOT Kabesl € NOoA3eMEeH a NPHUKIYYOKOT € M3BEIeH BO COIVIaCHOCT cO Oapamara.
ITpoceunara MeceunaTa nmoTpolryBaykaTa Ha cTpyja € 100 MW/h a anraxkupaHaTa MOKHOCT Ha

eJIEKTpUYHa €Hepruja ce KOHTPOJIupa NpeKy BrpajieH Makcurpadg.

T'ocrusap 4/16/2019
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IV.3.2 In3en ropuso

Ju3en ropuBOTO ce KOPUCTU 3a BO3HHMOT MapK, 3a IITO € M3rpajieHa OEH3MHCKa IyMIla CO
pe3epBoap off 5 Tonu. 'opmiHaTa noTpoiryBadyka Ha au3en ropuso € 200 Tonu. TpaHcnopToT U

NIOTYpPOT Ha TOPUBO 10 PE3€PBOAPOT € NMPEKY HaBOPEIIHN 1O00aBYBaYH.

V.4 Bona

BopocHabnyBameTO cO TEXHOJIONIKA M CAaHUTAapHA BOJIa BO MHCTAJalljaTa ce BPIIU Off CONICTBEHU
OyHapu 1O €ieH 3a cemapanyjata M efieH 3a OeToHckata 0a3a. LlprnemeTo € mpeky NMOTOIMHH

nymmu. CpefHaTa FOJUIIHA NOTPOIIYBayKa HAa CAHUTAPHA M TEXHOJIOIIKA BOjia m3HecyBal000 M.

Bopa ce xopuctu 3a npous3BOACTBO HAa OETOH M UCIIPAH TPAHYJAT M NEpewme Ha OO0JeKTOT U
OKOJIMHATa ¥ TONpPCKyBalke Ha TpaHyJaTUTE 3apaju IpEeBEHILja OJff CO3[aBame IpallnHa

OTHaI_IHaTa CaHUTapHa BOJJa CE€ UCITyIITAa BO COIICTBCHA CCIITUYIKA jaMa 3a Taa HAaMCHa.

V.5 IIpon3soan

LlenokynHOTO pOM3BOACTBO Ha OETOH ce ofgHecyBa Ha mapkata MB 30 gopeka mo nmorpeda u
Oapame Ha KyIlyBayd MOXKe Jja ce mpou3sBenayBa u 6eton MB 20.

YHOTpe6aTa Ha aJlUTUBUTE CE N3BCJyBa Ha CaMOTO MCCTO Ha BrpajyBame Ha OETOHOT

T'ocrusap 4/16/2019
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V.6 IIpuao3n

IV.6.1 KapakTepucTHKH Ha CypOBHHI/IPON3BOAM

V.6.1.1 ®U3HYKO XeMHCKH KAPAKTEPUCTHKHN HA KAJIIHUTEH MepMep

T'octusap

S i,
} P .
! o Oco6unn na cpeaunara Mepka McpRep
opoj Baposnunu
KaJIIU/lTCKPI 3pHa CO pCTKH
1. MuneposomKo-neTpoIonIKu TIPHMECH OJf CUTCH KBapilH
TIIMHOBHTA MaTepuja
~ Kako SO; Bo kapnecrarta
2 Conpxuna na cyihyp e T -~
3. IBpcTina na NPHTHCOK BO CyBa grlém? 306 - 390
cocTojoa
4. Bunusamme na soja % 1,09-1,29
5. 3acdaruuicka maca BO PHPO/IHA kg/m® 2,690
BIAXKIA COCTOjOA
6. Crnenudguyna maca kg/m3 2,75
7 Ilocrojanocr na mpaz 0 4 mm % 2,16
: uan 4 mm % 1,98
8. Koxesuja kN/m’ 23 000
9. OTnopuocr nporus ipoéeisc % 21,4-27,4
10, OTnopnocr npoTus Apodemc u adeibe % 247-26.8
(Jloc Anreliec)
4/16/2019
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IV.6.1.2 ATecT o ncIUTYBamke HA CYPOBHHA 10JIOMHUT

e —

efn AKE ,_(5

Bp.. 1’/
06. 12

(_u

505

?01_8rog

TKONJE

HAPAYATEN/

Cunuka — PygHuk Yajne, c.Yajne, loctusap /

JIOKALINJA/

KameHonom "Yajne", Foctusap /

s -
shele

M3BELLUTAJ O1 HABOPATOPMCKO
VICHMTYBAPbE/ EPORT FROM THE

NPEOAMET/ « 7} =i

Lty L 1_‘

Ha60paTopucxu McnuTyBaH:a 3a mecen, HoemBpu 2018 /

Laboratory testing for November 2018
®Opakuun/l-ia
d/D (0/4; 4/8; 8/16; 16[31 5 w/and 31.5/ 63) Mmm

TEXHUYKU BPOJ HA U3BEWTAJOT/REFCRT TECHNICA

AKK 11/18-1414

BATYN/ AT E:
Hoemepwm 2018 / loveniber 2016

E%Hz«;

1/ ra-

[ KEP‘:"HM
\ .
\th;m@

ALW”

&

CIVIL ENGINEERING INSTITUTE

MACEDONIA

yn. [ipesneHcka 6p.52, 1000 Ckonje
Peny6nuka MakenoHuja

Ten:  +389 2 3066 821/ +389 2 3066 816
akc: 02 3066 828

web:  www.gim.com.mk
e-mail: gim_laboratorija@gim.com.mk

T'octusap
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CIVIL ENGINEERING INSTITUTE

MACEDONIA

PE3YJITATU O] UCTTUTYBAHSE HA
OPAKLINN
d/D (0/4, 4/8, 8/16 u 16/31.5) mm

UssewwTaj 6poj / Report number: AKK - 11/18-1414 CrpaHa/Page 4 og/from 16

T'ocrusap 4/16/2019
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CIVIL ENGINEERING INSTITUTE

MACEDONIA

2.1/ MKC EN 933 - 1:2013
OOPENYBAHE FrEOMETPUCKU KAPAKTEPUCTUKMU HA ATPEFATOT -

OOPENYBAHE HA FrPAHYNOMETPUCKWU COCTAB CO METO[ HA CYBO NMPOCEJYBAHE
HA ©®PAKLIUA/

DETERMINATION OF GEOMETRIC CHARACTERISTICS OF THE AGGREGATE -
DETERMINATION OF GRANULOMETRIC COMPOSITION WITH DETERMIKATION METHOD
OF DRAWING OF FRACTIONS: {0/4; 4/8; 8/16 u 16/31.5) mm

I/ OCHOBEH CET MJ1YC CET 1/ BASIC SET PLUS 1
(daTym Ha semane mocTpa/Date of sampling 06.11.2018)

KAMEHOJIOM "HAJJNE", FTOCTUBAP / QUARRY "CAJLE", GOSTIVAR
) MepHa
H(a)TcBMOTFtJ)/ ere:; 5?: é:: il KpyneH arperat/ large aggraget Heo“ﬂﬂg‘:'gﬁr:”"
seive uncertainty
(0/4)mm (4/8)mMm
hole nepen/ ( 0/4)Mm nepew! (4/8)mm (8M16)vMm (16/31.5)mm
washed washed (%)
#(mm) (%) (%) (%) (%) (%) (%)
0.063 1.64 6.69 0.58 1.32 0.98 0.41
0.25 8.30 16.49 - = - =
1 35.17 32.32 - - - -
2 66.38 65.07 1.96 1.85 - -
4 099.34 08.42 18.70 19.59 - -
5.6 100.0 100.0 79.89 61.61 2.48 -
8 - - 99.52 100.0 19.27 0.65 +1.0%
11.2 - - 100.0 - 80.89 0.88
16 - - - - 100.0 15.11
22.4 - - - - - 74.61
31.5 - - - - - 100.0
45 - - - - - -
63 - - - - - -
Vssewraj 6poj / Report number: AKK - 11/18-1414 CtpaHna/Page 5 oa/from 16
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CIVIL ENGINEERING INSTITUTE

MACEDONIA

4/ MKC EN 933 - 4:2010

OOPEOYBAHE FrEOMETPUCKWU CBOJCTBA HA AFPEFATOT -

OAPEAYBAHE OBJIMK HA 3PHO - OOPEYBAHE UHAEKC HA OBJIVK HA 3PHO/
TESTS FOR GEOMETICAL PROPERTIES OF AGGREGATES-DETERMINATION OF
PARTICLE SHAPE- SHAPE INDEX

(datym Ha 3ematbe MocTpa/Date of sampling 06.11.2018)

MHpekc Ha obnuk Ha 3pHa (SI) co ogHoc D < 2d/ The shape index S| where D<2d :

Slrey=4,5 % +£0,12 %

Sl (418= 6,0 % 0,12 % -nepen/ washed
Sler16=42 %+0,12 %

Sl ¢6/31.5= 3.0% +0,12 %

5/ MKC EN 933 - 5:2005

OOPENYBAHE TEEOMETPUCKU KAPAKTEPUCTUKU HA ATPEFATOT -

OAPEAYBAHE HA MPOLEHT HA IPOBEHU U KPLLUEHW MOBPLUWHMU

HA 3PHA BO KPYMHUOT AIPErAT/ DETERMINATION OF PERCENTAGE OF CRUSHED
AND BROKEN SURFACES IN COARSE AGGREGATE PARTICLES

(HaTym Ha semame mocTpa/Date of sampling 09.10.2018)

MPOLIEHTOT Ha 3acTaneHm 3pHa co ApOBEeHU UMK KpLLEHMU NOBPLUMHK BO APOBEHMOT KpyneH
arperat/ Percentage of represented grains with crushed or broken surfaces in crushed
coarse aggregate:

-LlenocHo 3apobeHna unu vckpLueHa YecTuyka - YeCTMYKa CO noBeke o4 90%
3apobeHa nnu uckpluieHa nospLunHa (tc)/ Wholly crushed or broken particle - particle with
more than 90% crushed or broken surface (tc):

KpyneH arperat ¢pakumja/ large aggregat (4/8) mm: Cic418)= 100,0 % + 3 %

KpyneH arperat cpakumja/ large aggregat (4/8) mm: Cic(4/8)= 100,0 % + 3 % -nepen/ washed
Kpynet arperat dpakumja/ large aggregat (8/16) mm:Ci (8116)= 100,0 % + 3%

KpyneH arperat cpakuuja/ large aggregat (16/31 .5) mm:Cic (161315 = 100,0 % * 3%

UaBewraj 6poj / Report number: AKK - 11/18-1414 CrpaHa/Page 11 og/from 16
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CIVIL ENGINEERING INSTITUTE

MACEDONIA

PE3YJITATU O UCITUTYBAHSE HA
OPAKLINJA d/D (31.5/63) mm

YizseluTaj 6poj / Report number: AKK - 11/18-1414 Crpana/Page 12 og/from 16

T'ocrusap 4/16/2019
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CIVIL ENGINEERING INSTITUTE

MACEDONIA
2.2/ MKC EN 933 - 1:2013

ONPEOYBAHE TEOMETPUCKU KAPAKTEPUCTUKU HA ATPEIFATOT -
OOPEOYBAHE HA FrPAHYNTOMETPUCKU COCTAB CO METOA HA CYBO NMPOCEJYBAKE

HA ®PAKUWW/
DETERMINATION OF GEOMETRIC CHARACTERISTICS OF 'h'hE AGGREGATE -
DETERMINATION OF GRANULOMETRIC COMPOSITION WITH DETERMINATION METHOD

OF DRAWING OF FRACTIONS: (31.5/63) Mm
(OaTtym Ha 3emame mocTtpa/Date of sampling 06.11.2018)

1/ OCHOBEH CET MNiyC CET 1/ BASIC SET PLUS 1

KAMEHOJIOM "HAJNE", TOCTUBAP /
QUARRY "CAJLE", GOSTIVAR
OTBOp Ha cuTo/ Kpynen arperat/ large aggraget MepHa
seive hole HeoapeaeHocTt/
(31,5/63) Mm Measure uncertainty
#(mm) (%) (%)
0,063 0.21
0,5 0.47
16.0 -
22.4 0.93
31.5 12.16 1%
40 50.22
50 97.00
63 100.0
80 =

3.2/ MKC EN 933 - 4:2010

OAPELYBAHE MrEOMETPUCKU CBOJCTBA HA ATPEFATOT -

OLPELYBAKSE OBJIMK HA 3PHO - ONIPEIYBAKSE MUHAEKC HA OBIIVIK HA 3PHO/
, A RTIES OF AGGREGATES-DETERMINATION OF

(,[laTymyHa 3éM3I-b; mocTpa/l : of eampling 06.11.2018)

UHaeke Ha obnuk Ha 3pHa (S1) co ogHoc D < 2d/ The shape index Sl where D<2d :

Sl 315763 =3.04 % +0,12 %

UsBelwuTaj 6poj / Report number: AKK - 11/18-1414 Crpana/Page 13 ogffrom 16

T'ocrusap 4/16/2019
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IV.6.2 LlepTudmukar 3a KBAIUTET HA IEMEHT

HDATYM CKOIDE
DATUM SKOPJE
DATE SKOPJE

Hoemspu, 2007 p.

T'octusap

4/16/2019
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IIpowason MU 30M45C (co Max.15% menen cy6cTuryunja #a Tyd)

Proizvod

3 - . f
Product PC 30P45S (with 15% flyash substitution of tufa)

[poR3BONATEN BIA YBO3RAK A.ll. LemenTapuuua "Ycje" Cromnje

Proizvodjaé ili uvoznik e .
3 Manufacturer or importcr S.C. Cement Factory "Usje" Skopje
: JlaTyM Ha MpO#3BONCTROTO 2007.07.01 - 2007.09.30
: Datum proizvodnje
E Date of production

1losaecysay Ha GapameTo A.Jl. llemenrapuauua "Ycje" Cxonje

il h ; &
Z‘:,??;::,c e S.C. Cement Factory "Usje" Skopje

Bpoj 1a W3BCINTAJOT 0 KCIIHTYEAHETO Bp.11/2007
Broj izvestaja o ispitivanju
Test report number

aTyM fa HCRHTYBABCTO 2007.10.31
Datum ispitivanja
Date of testing

b RV S

PoX Ha BAXKEILETO Ha NOTBP/ATa 3a kpaawter  2008.02.15
Rok vaZnosti atesta
Certificzte validity

Co oBa ce ROTRPIYBA ACKA KAPAKTCPHCTHKYTE Ha NPOR T OArOBAPAAT N3 GapaiLaTa
HA CICAHHTC IPONUCH:

Ovim se potvrdjuje da karakteristike prizvoda odgovaraju zahtevima slede¢ih propisa:

It is certified hereby that the products characteristics arc in confotmily to the
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IV.6.4 Safety Data sheets

IV.6.4.1 Kanmuym KapooHaT- (ppaknuoOHEH arperar

Safety (MSDS) data for calcium carbonate

Safety data for calcium carbonate

Click here for data on calcium carbonate in student-friendly format, from the
HSci project

Glossary of terms on this data sheet.

The information on this web page is provided to help you to work safely, but it

is intended to be an overview of hazards, not a replacement for a full Material
Safety Data Sheet (MSDS). MSDS forms can be downloaded from the web sites of
many chemical suppliers.

General
Synonyms: limestone, marble, calcite, chalk, carbonic acid calcium salt,
blackboard chalk
Molecular formula: CaCO3
CAS No: 471-34-1
EINECS No: 207-439-9
Physical data
Appearance: white or colourless crystals or white powder or chunks
Melting point: 825 C
Boiling point:
Vapour density:
Vapour pressure:
Density (g cm-3): 2.83
Flash point:
Explosion limits:
Autoignition temperature:
Water solubility: negligible

Stability
Stable. Incompatible with acids, fluorine, ammonium salts, alum.
Toxicology
Dust may cause irritation. Typical TLV/TWA 10 mg m-3.
Risk phrases
R36 R37 R38.
Transport information
Non-hazardous for air, sea and road freight.
Personal protection
Minimise exposure to dust.
Safety phrases
S26 S36.

T'ocrusap 4/16/2019
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IV.6.4.2 llemeHT

Safety data for portland cement

General

Synonyms: cement

Use: constituent of concrete, mortar

Molecular formula: Main constituents are calcium silicates, aluminates, ferro-aluminates and sulfates. May contain
traces of gypsum and chromium compounds.

CAS No: 65997-15-1

EINECS No:

Physical data

Appearance: odourless fine white to grey powder
Melting point:

Boiling point:

Vapour density:

Vapour pressure:

Density (g cm'3):

Flash point:

Explosion limits:

Autoignition temperature:

Stability
Stable. Will solidify over a period of hours if moistened or wet. Absorbs moisture from the air and solidifies over
prolonged periods unless kept in a dry atmosphere.

Toxicology
Dust acts as a skin and respiratory irritant. Dust and wet cement act as a serious eye irritant. Long-term or
repeated exposure may lead to contact dermatitis. Typical OES 8hr TWA 10mg/m3 inhalable dust.

Risk phrases
(The meaning of any risk phrases which appear in this section is given here.)
R36 R37 R38.

Transport information
Non-hazardous for air, sea and road freight.

Personal protection
Avoid contact with skin and eyes. Use in a well-ventilated area.

Safety phrases
(The meaning of any safety phrases which appear in this section is given here.)
S24 S25 S26 S36 S37 S39.
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IV.6.4.3 I'nunepoa - ma3uBa

Safety data for glycerol

General
Synonyms: glycerin, glycerol USP, glycerine, 1,2,3-propanetriol, propanetriol,
1,2,3-trihydroxypropane, bulbold, citifluor AF 2, cristal, emergy 916, glyrol,
glycerol opthalgan, glyciterol, glycyl alcohol, osmoglyn, pricerine 9091
Use: Widely used as a food additive (emulsifier, thickener, stabilizer),
cosmetic agent, lubricating agent, antifreeze etc.
Molecular formula: C3H803 [structural: CH20OHCHOHCH20H]
CAS No: 56-81-5
EC No: 200-289-5
Physical data
Appearance: viscous colourless or pale yellow liquid
Melting point: 17.8 C
Boiling point: 290 C
Vapour density: 3.17 g/l
Vapour pressure: < Imm Hg at 20 C
Specific gravity: 1.261
Flash point: 160 C (closed cup)
Explosion limits: lower 0.9%
Autoignition temperature: 370 C
Critical temperature: 492.2 C
Critical pressure: 42.5 atm
Stability
Stable. Incompatible with perchloric acid, lead oxide, acetic anhydride,
nitrobenzene, chlorine, peroxides, strong acids, strong bases. Combustible.
Toxicology
Mist is a respiratory irritant at high concentrations. Repeated contact may
cause dehydration of skin. Typical TLV 10 mg/m3 (nuisance). Not hazardous
according to directive 67/548/EC.
Toxicity data
IPR-RAT LD50 8700 mg kg-1
ORL-RAT LD50 12600 mg kg-1
SCU-RAT LD50 100 mg kg-1
ORL-MUS LD50 8700 mg kg-1
Risk phrases

Personal protection
Minimize contact.
Safety phrases
S26 S36.

Safety (MSDS) data for glycerol-D8

T'ocrusap 4/16/2019
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General
Synonyms:
Use:
Molecular formula: C3D803
CAS No: 7325-17-9
EINECS No:
Physical data
Appearance: colourless viscous liquid
Melting point: 20 C
Boiling point: 182 C at 20 mm Hg
Vapour density:
Vapour pressure:
Density (g cm-3): 1.37
Flash point: 113 C (closed cup)
Explosion limits: 0.9% (lower)
Autoignition temperature: 370 C
Water solubility: complete
Stability
Stable, but moisture sensitive. Incompatible with strong bases, strong
oxidizing agents.
Toxicology
Not hazardous according to Directive 67/548/EEC.
Toxicity data
(The meaning of any toxicological abbreviations which appear in this section
IS given here.)
Risk phrases
Transport information
(The meaning of any UN hazard codes which appear in this section is given
here.)
Non-hazardous for air, sea and road freight.
Personal protection
Minimize exposure.
Safety phrases

T'ocrusap 4/16/2019
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IV.6.4.4 Xuapaynmyau Macia

Safety data for ethylene glycol

General

Synonyms: 1,2-dihydroxyethane, 1,2-ethanediol, EG, ethane-1,2-diol, glycol, glycol alcohol,
monoethylene glycol, ethylene alcohol, MEG, Norkool, tescol, Dowtherm SR 1, Du Pont Zonyl FSO,
Fridex, ucar 17, antifreeze, anti-freeze

Use: antifreeze

Molecular formula: C2H602

CAS No: 107-21-1

EC No: 203-473-3

EC Index No: 603-027-00-1

Physical data

Appearance: colourless viscous liquid

Melting point: -13 C

Boiling point: 196-198 C

Specific gravity: 1.113

Vapour pressure: 0.08 mm Hg at 20 C

Vapour density: 2.1 (air = 1)

Flash point: 110 C

Explosion limits: 3.2% - 15.3%

Autoignition temperature: 400 C

Water solubility: miscible in all proportions

Stability

Stable. Substances to be avoided include strong bases, strong acids, strong oxidizing agents, perchloric
acid, chromyl chloride. Protect from moisture.

Toxicology

Harmful if swallowed. May be harmful if inhaled or in contact with the skin. Skin and respiratory
irritant. Severe eye irritant. Typical OEL 10 - 25 ppm. Reproductive hazard.

Toxicity data

(The meaning of any abbreviations which appear in this section is given here.)

ORL-HMN LDLO 786 mg kg-1

ORL-RAT LD50 4700 mg kg-1

IPR-MUS LD50 5614 mg kg-1

Risk phrases

R22 R36.

Personal protection

Safety glasses, adequate ventilation.

Safety phrases

S26 S36 S37 S39 S45 S53.
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Safety data for tributyl phosphate

General

Synonyms: phosphoric acid tri-n-butyl ester, tri-n-butyl phosphate
Use:

Molecular formula: (CH3CH2CH2CH20)3PO
CAS No: 126-73-8

EINECS No:

Physical data

Appearance: colourless liquid

Melting point: -80 C

Boiling point: 289 C

Vapour density: 9.2

Vapour pressure:

Density (g cm-3): 0.89

Flash point: 146 C (closed cup)

Explosion limits:

Autoignition temperature:

Water solubility: slight

Stability

Stable. Combustible. Incompatible with strong oxidizing agents. May be water sensitive.
Toxicology

Irritant.

Toxicity data

ORL-RAT LD50 3000 mg kg-1

Risk phrases

R36 R37 R38.

Transport information

Non-hazardous for air, sea and road freight.
Personal protection

Safety glasses.

Safety phrases

Safety data for 1,2-propanediol

General

Synonyms: 1,2-dihydroxypropane, methylethylene glycol, methyl glycol, propylene glycol, propane-1,2-
diol, 1,2-propylene glycol, alpha-propylene glycol, 1,2(R,S)-propanediol, 2,3-propanediol, 2-
hydroxypropanol, DL-1,2-propanediol, dl-propylene glycol, Dowfrost, isopropylene glycol, methylethyl
glycol, monopropylene glycol, PG 12, Sirlene, solar winter ban, solargard P, Ucar 35

Molecular formula: C3H802

CAS No: 57-55-6

EC No: 200-338-0

Physical data

21
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Appearance: viscous colourless liquid
Melting point: -60 C

Boiling point: 187 C

Vapour density: 2.62

Vapour pressure: 0.08 mm Hg at 20 C
Specific gravity: 1.036

Flash point: 107 C

Explosion limits: 2.6% - 12.6%
Autoignition temperature: 415 C

Stability

Stable. Incompatible with acid chlorides, acid anhydrides, oxidizing agents, reducing agents,
chloroformates. Hygroscopic. Combustible.
Toxicology

May be harmful by ingestion, inhalation or through skin contact. May cause skin or eye irritation.

Toxicity data

(The meaning of any abbreviations which appear in this section is given here.)
ORL-RAT LD50 20000 mg kg-1

IPR-RAT LD50 6660 mg kg-1

IMS-RAT LD50 14000 mg kg-1

IVN-RBT LDLO 4200 mg kg-1

Irritation data

(The meaning of any abbreviations which appear in this section is given here.)
SKN-HMN 500 mg/7d mld

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)
R36 R38.

Personal protection

Safety glasses.

Safety phrases

(The meaning of any safety phrases which appear in this section is given here.)
S26 S36.

T'ocrusap 4/16/2019
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IV.6.4.5 Antudpn3

Safety data for ethylene glycol

General

Synonyms: 1,2-dihydroxyethane, 1,2-ethanediol, EG, ethane-1,2-diol, glycol, glycol alcohol,
monoethylene glycol, ethylene alcohol, MEG, Norkool, tescol, Dowtherm SR 1, Du Pont Zonyl FSO,
Fridex, ucar 17, antifreeze, anti-freeze

Use: antifreeze

Molecular formula: C2H602

CAS No: 107-21-1

EC No: 203-473-3

EC Index No: 603-027-00-1

Physical data

Appearance: colourless viscous liquid

Melting point: -13 C

Boiling point: 196-198 C

Specific gravity: 1.113

Vapour pressure: 0.08 mm Hg at 20 C

Vapour density: 2.1 (air = 1)

Flash point: 110 C

Explosion limits: 3.2% - 15.3%

Autoignition temperature: 400 C

Water solubility: miscible in all proportions

Stability

Stable. Substances to be avoided include strong bases, strong acids, strong oxidizing agents, perchloric
acid, chromyl chloride. Protect from moisture.

Toxicology

Harmful if swallowed. May be harmful if inhaled or in contact with the skin. Skin and respiratory
irritant. Severe eye irritant. Typical OEL 10 - 25 ppm. Reproductive hazard.

Toxicity data

(The meaning of any abbreviations which appear in this section is given here.)

ORL-HMN LDLO 786 mg kg-1

ORL-RAT LD50 4700 mg kg-1

IPR-MUS LD50 5614 mg kg-1

Risk phrases

(The meaning of any risk phrases which appear in this section is given here.)

R22 R36.

Personal protection

Safety glasses, adequate ventilation.

Safety phrases

(The meaning of any safety phrases which appear in this section is given here.)

S26 S36 S37 S39 S45 S53.
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IV.6.4.6 [{u3en ropuso

Safety data for diesel

General
Synonyms: diesel fuel, diesel oil
Molecular formula: depends upon formulation, typically composed of a
hydrocarbon mix together with (often proprietary) additives. May contain a dye
to indicate, for example, whether or not excise duty has been paid on the
product.
CAS No: 68334-30-5
EC No:
Physical data
Appearance: clear colourless or dyed liquid
Melting point:
Boiling point: typically > 149 C
Vapour density:
Vapour pressure: at 20 C typically <1 mm
Specific gravity:
Flash point: typically > 52 C
Explosion limits:
Autoignition temperature:
Stability
Stable. Flammable. Incompatible with strong acids, strong oxidizing agents,
halogens.
Toxicology
Respiratory and skin irritant. The product may contain polycyclic aromatic
hydrocarbons which may be carcinogenic. Generally regarded as being of low
toxicity unless contact is repeated and/or prolonged.
Toxicity data

ORL-RAT LD50 >2000 mg kg-1
Risk phrases
R10.
Personal protection
Avoid skin contact and inhalation. Ensure good ventilation.
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