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jt!bo!fydfmmfou!ufdiojrvf!up!jefoujgz!njofsbm!qibtft!jo!
qpmz.dsztubmmjof!dfsbnjd!nbufsjbmt/!Jo!bo!jefbm!tjuvbujpo-!
uijt!tuvez!xpvme!cf!tvqqmfnfoufe!xjui!b!rvboujﾙ!dbujpo!
pg!gpvoe!qibtft!qfsgpsnfe!xjui!uif!Sjfuwfme!nfuipe/

DPODMVTJPO

Xjui!uif!nfuipepmphz!vtfe!jo!uif!qsftfou!tuvez!
ju!dbo!cf!dpodmvefe!uibu!cpui!nbufsjbmt!qpttfttfe!
tjnjmbs! difnjdbm! dpnqptjujpo<! Dbmdjvn-! Tjm jdb!
boe!Bmvnjovn!xfsf! uif!fmfnfout! gpvoe! jo!ijhifs!
qfsdfoubhf/!Efufdufe!Jspo!bnpvout!xfsf!wfsz!mpx-!
tjodf!cpui!nbufsjbmt!xfsf!xijuf!dfnfout<!gfssjuf!qibtf!
xbt!opu!qsftfou!bt!xpvme!cf!uif!dbtf!jo!hsfz!dfnfout/!
Ejggfsjoh!gspn!XQB-!wfsz!mpx!bnpvout!pg!Tvmgvs!xfsf!
efufdufe!jo!NUB!Bohfmvt†/

Cz!nfbot!pg!YSE!ju!xbt!pctfswfe!uibu!uif!nptu!
opujdfbcmf! ejggfsfodft!xfsf! bctfodf! pg! dbmdjvn!
tvmgbuf!jo!NUB!Bohfmvt†!bt!xfmm!bt!cjtnjuf!qibtf!jo!
XQ/!Njofsbm!qibtft!qsftfou!jo!cpui!dfnfout!xfsf!
ejdbmdjvn!tjmjdbuf-!usjdbmdjvn!tjmjdbuf!boe!usjdbmdjvn!
bmvnjobuf/

SFGFSFODFT

2/! Upsbcjofkbe!N/!Qiztjdbm!boe!difnjdbm!qspqfsujft!pg!b!ofx!sppu.
foe!ﾙ!mmjoh!nbufsjbm/!K!Foepe/!2::6<!32!)8*;!45:.464/

3/! Xjmucbol!LC/!Fggfdu!pg!tfmfdufe!bddfmfsbou!po! uif!qiztjdbm!
qspqfsujft!pg!njofsbm!usjpyjef!bhsfhbuf!boe!Qpsumboe!dfnfou/!K!
Foepe/!3118<!44!)21*;!2346.2349/

4/! Dbnjmmfsj!K/!Fwbmvbujpo!pg!tfmfdufe!qspqfsujft!pg!njofsbm!usjpyjef!
bhhsfhbuf!tfbmfs!dfnfou/!K!Foepe/!311:<!46!)21*;!2523.2528/

5/! Gpse!US-!Upsbcjofkbe!N/!Vtf!pg!njofsbm!usjpyjef!bhhsfhbuf!gps!
sfqbjs!gvsdbm!qfsgpsbujpo/!P!Tvsh-!Psbm!Nfe!Psbm!Qbuipm!Psbm!
Sbejpm!Foepe/!2::6<!8:!)7*;!867.874/

6/! Npsfuuj!BC-!Pmjwfjsb!UN/!Njofsbm!usjpyjef!bhhsfhbuf!qvmqpupnz!
pg!b!qsjnbsz!tfdpoe!npmbs! jo!qbujfou!xjui!bhfoftjt!pg! uif!
qfsnbofou!tvddfttps/!Jou!Foepe!K/!3118<!51!):*;!849.856/

7/! Zbtveb!Z-!Phbxb!N/!Uif!fggfdu!pg!njofsbm!usjpyjef!bhhsfhbuf!po!
uif!njofsbmj{bujpo!bcjmjuz!pg!sbu!efoubm!qvmq!dfmmt;!bo!jo!wjusp!tuvez/!
K!Foepe/!3119<!45!):*;!2168.2171/

8/! Upsbcjofkbe!N-!Xijuf!EK/!Uppui!ﾙ!mmjoh!nbufsjbm!boe!vtf-!Vojufe!
Tubuft!Qbufou!'!Usbefnbsl!Pgﾙ!df<!Qbufou!2::6<!6;!87:.749/

9/! Dbnjmmfsj!K-!Npouftjo!GF/!Dibsbdufsj{bujpo!pg!Qpsumboe!dfnfou!gps!vtf!
jo!efoubm!sftupsbujwf!nbufsjbm/!Efou!Nbufs/!3117<!33!)7*;!67:.686/

:/! Pmjwfjsb!NH-!Ybwjfs!DC/!Dpnqbsbujwf!difnjdbm!tuvez!pg!NUB!
boe!Qpsumboe!dfnfout/!Csb{!Efou!K/!3118<!29!)2*;!4.8/

21/!Dbnjmmfsj!K-!Npouftjo!GF-!Ej!Tjmwjp!M-!Qjuu!Gpse!US/!Uif!Difnjdbm!
dpotujuvujpo!boe!cjpdpnqbujcjmjuz!pg!bddfmfsbufe!Qpsumboe!dfnfou!
gps!foepepoujd!vtf/!Jou!Foepe!K/!3116<!49!)22*;!945.953/

22/!Ixboh!ZD-!Mff!TI/!Difnjdbm!dpnqptjujpo-!sbejpqbdjuz!boe!
cjpdpnqbujcjmjuz!pg!Qpsumboe!dfnfou!xjui!cjtnvui!pyjef/!Psbm!Tvsh!
Psbm!Nfe!Psbm!Qbuipm!Psbm!Sbejpm!Foepe/!3118<!218!)4*;!f:7.f213/

23/!Bthbsz!T-!Fhicbm!NK/!Dpnqbsjtpo!pg!njofsbm!usjpyjef!bhhsfhbufｩt!
dpnqptjujpo!xjui!Qpsumboe!dfnfou!boe!b!ofx!foepepoujd!dfnfou/!
K!Foepe/!311:<!46!)3*;!354.361/

24/!Dbnjmmfsj!K/!Dibsbdufsj{bujpo!boe!difnjdbm!bdujwjuz!pg!Qpsumboe!
dfnfou!boe!uxp!fyqfsjnfoubm!dfnfout!xjui!qpufoujbm!gps!vtf!jo!
efoujtusz/!Jou!Foepe!K/!3119<!52!):*;!8:2.8::/

25/!Ifssjohupo!D/!Rvboujubujwf!FET!boe!XET!Y.sbz!njdspbobmztjt!pg!
tfnjdpoevdupst!nbufsjbmt;!qsjodjqmft!boe!dpnqbsjtpo/!K!Fmfduspo!
Njdsp!Ufd/!2:96<!3!)6*;!582.58:/

26/!Cfmèp.Sfzft!J-!Cvdjp!H/!Qibtf!dpnqptjujpo!pg!QspSppu!njofsbm!
usjpyjef!bhhsfhbuf!cz!Y.sbz!qpxefs!ejggsbdujpo/!K!Foepe/!311:<!
46!)7*;!986.989/

27/!Hpwjm! JN/!Qspupo! Joevdfe!Y.sbz!Fnjttjpo;!B! uppm! gps! opo.
eftusvdujwf!usbdf!fmfnfou!bobmztjt/!Dvssfou!Tdjfodf/!3112<!91;!
2653.265:/

28/!Qfdibstlz!WL-![bwbmjk!QZ/!Gvoebnfoubmt!pg!qpxfs!ejggsbdujpo!boe!
tusvduvsbm!dibsbdufsj{bujpo!pg!nbufsjbmt-!3oe!Fe/-!Tqjohfs-!3114/

29/!Dbnjmmfsj!K/!Izesbujpo!nfdibojtnt!pg!njofsbm!usjpyjef!bhhsfhbuf/!
Jou!Foepe!K/!3118<!51;!573.581/

2:/!Jtmbn!J-!Dioh!IL/!Y.sbz!ejggsbdujpo!bobmztjt!pg!njofsbm!usjpyjef!
bhhsfhbuf!boe!Qpsumboe!dfnfou/!Jou!Foepe!K/!3117<!4:!)4*;!331.336/

31/!Qpxefs!Ejggsbdujpo!Gjmf/!Ofxupxo!Trvbsf-!QB;!Joufsobujpobm!
Dfousf!gps!Ejggsbdujpo!Ebub!)JDEE*<!3118/

32/!Hbsdèb!BSM-!Hbsdèb!HN/!Tjnjmbsjujft!pg!fmfnfoubm!difnjtusz!
boe!npsqipmphz!pe!dfnfout!uzqf!njofsbm!usjpyjef!bhhsfhbuf!
boe!Qpsumboe!Dfnfout!uispvhi!uif!vtf!pg!tdboojoh!fmfduspojd!
njdsptdpqz!boe!fmfduspo!ejtqfstjpo!tqfdusptdpqz/!Sfw!Pepo!
Nfy/!3125<!29!)3*;!216.221/

33/!Spesèhvf{!SBD-!Ifsoboef{!QH-!Hbsdjb!HN-!Hbsdjb!BSM/!
Qiztjdpdifnjdbm!bobmztjt!pg!NUB!Bohfmvt†!boe!Cjpefoujof†!
dpoevdufe!xjui!Y!SBz!ejggsbdujpo-!ejtqfstjwf!Fofshz!tqfduspnfusz-!
Y!Sbz!ﾚ!vpsftdfodf-!tdboojoh!fmfduspo!njdsptdpqf!boe!jogsb!sfe!
tqfdusptdpqz/!Sfw!Pepo!Nfy/!3126<!2:!)4*;!285.291/

34/!U{pvwbmbt!H-!Efsnbubt!O-!Utjnbt!T/!Bmufsobujwf! dbmdjvn!
tvmgbuf.cfbsjoh!nbufsjbmt!bt!dfnfout!sfubsefst/!Qbsu!J/!Boizesjuf/!
Dfnfou!boe!Dpodsfuf!Sftfbsdi/!3115<!45;!3224.3229/

35/!U{pvwbmbt!H-!Efsnbubt!O-!Utjnbt!T/!Bmufsobujwf!dbmdjvn!tvmgbuf.
cfbsjoh!nbufsjbmt!bt!dfnfout!sfubsefst/!Qbsu!JJ/!GHE!Hzqtvn/!
Dfnfou!boe!Dpodsfuf!Sftfbsdi/!3115<!45<!322:.3236/

Nbjmjoh!beesftt;
Bcjhbjmu!Gmpsft!Mfeftnb
F.nbjm;!esb`bczﾚ!Aipunbjm/dpn


	Elemental chemical composition and phase analysis by means of PIXE, DSC, TGA, and DRX of MTA Angelus® and a white Portland cement

