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ToBa e Tperara kHMra
OT HayyHaTa MOpeauna
»Studies in Archaeological
Sciences B U34aTEICTBO-
TO Ha YHUBEpCUTETa B
JIboBeHn, benrus u ce
Hapuua ,,Ppuen  XRF
amapar B H3KYCTBOTO H
apxeonorusita”  (,,Hand-
held XRF for Art and
Archaeology“). 3a mbpBa-
Ta W BTOpara KHHMIra OT
nopeaunara Bux [1,2].
KHurara e cbcraBeHa ot
Aapon Ulyrep u xenndsp Maac (Aaron N. Shugar u
Jenifer L. Mass), a nHaue e HamMcaHa OT CIICI[UAIUCTU B
obnacrtTa Ha padorara ¢ peHTreHO(IIyOPECLIEHTHHSI METO/L
(P®M) 1 HEeroBoTO NpHUIOKEHNE B M3KYCTBOTO M apXeo-
norusita (26 na 6poif). Aapon lllyrsp e nonent B Jlenapra-
MEHTa MO KOHCEpBallUsl Ha H3KYyCTBOTO B JIbpKaBHUS
koiex Ha bedano na [IppkaBHust yHusepcurer B Hro
Wopk, a Jixenudsp Maac pabotu B [lemapramMeHTa 1o
KOHCEepBaLus B My3es ,, YUHTBPTBD™ B Jlenayep.

Knurara npezacrasnsisa coop ot 14 cratum karo Ha 470
CTPaHUIM C€ JUCKYTHUpPAT IPOOJIEMHUTE U IMOCTIKEHUSATA
TIPY M3MIOJ3BaHETO HA pbyHU POM mucTpymentu. Ts Ou
Om1a 0coOCHO MONIe3Ha 33 XOpaTa, KOMTO Ca Ce MOCBETHIIN
Ha U3MO0I3BaHETO Ha npeHocumu POM amaparu, HO U u3-
001110 Ha PeHTreHO(ITyOPECIEHTHHSI METOJ 32 U3CIIE/IBAHE
Ha HaxOJKH OT pa3In4Hu obnact. Maente, KouTo moz-
CKa3BaT aBTOPHUTE HA KHUTATa, MOTar Jia ObJaT MOJIE3HH 3a
toBa. C nmomorura Ha npeHocuMute POM amaparu moxe
Jla ce MOoNyYd ObpP30 U CPaBHUTEIHO TOYHO MH(OpMAIUS
3a eJIEMEHTHUSI ChCTaB Ha METAJIHH, CTHKIJICHN U KEpaMHUy-
HU HAaXOJIKM, KaKTO 32 CHUMKH, KapTUHH U JPYTH IPOU3-
Be/IEHHUsT Ha M3KycTBOTO. CHINEBPEMEHHO HHCKara IieHa
Ha npeHocuMuTe amapard (ot mopsitbka Ha 60 000 1o
100 000 neBa) mo3BoIIsIBa C TSIX Aa ObJie 000py/IBaHa BCsKa
naboparopusi, KOSITO MPOsIBSIBA MHTEPEC KbM OIPEIEIsIHE
Ha eJIEMEHTHHMS ChCTAB Ha PA3IMYHU OOCKTH.
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IIvpBara riaBa Ha KHUTaTa € o3araBeHa ,,BbBenenue.
Ts e Hanrcana ot cheraBuTenuTe Ha KHUrata A. Llyrsp n
Jx. Maac, kouto Ha 20 cTpaHULIM U C UUTUPAHU 22 U3TOY-
HUIM, IIPaBAT nperien Ha ocraHanure 13 crarnu. Hapen
C TOBa Te IpeAiaraT M eIuH IMperies Ha MyOIuKalunTe,
MIOCBETEHU Ha u3noin3Bane Ha POM ananusa B u3cieBaHe
Ha KyJITYypHO-UCTOPHUYECKOTO HACIEACTBO Upe3 PBUHH U
npeHocumu POM unctpymentu ot 1970 1o 2010 roauna.
To moka3Ba, 4e Bce OIIe MPEHMYIIECTBOTO € Ha CTpaHa-
Ta HAa TEXKKUTE WHCTPYMEHTH, N3MOJI3BAHH IPEIH BCHUIKO
camo B ylaboparopunte. ChIIEBPEMEHHO B CTaTUATA MOXKE
Jla ce HaMepH M OTTOBOP Ha BBIIPOCH KaTO NPHUIIOKEHUE
Ha 3aKyIIeHN OT ThproBckara Mpexa POM mHcTpyMeHTH,
KaKTO W Ha pa3InuHU AHAJUTHYHHU BBIIPOCH, BH3HHKBA-
M TIPYM aHAJIN3a. 3aeJHO C TOBAa C€ OCBET/ISIBAT M TAKHWBA
BBIIPOCH KaTO MHUKPOCTPYKTYpHH CIIOEBE, TPAJAWIMOHHU
METOJM 3a KOJIMYECTBEH aHaju3, olleHka Ha POM cnek-
Tpu. B mocnennus pasnen Ha Ta3u CTaTHA c€ MOCOYBAT U
pa3INYHU CUTYaIMH, B KOUTO MOTAT Ja C€ MOSBAT JIMHUN
Ha MecTaTa, Ha KOUTO OOMKHOBEHO C€ IMOSBSABAT JTUHUHTE
Ha OTIpEJICTICHU eleMeHTH. [Ipu ToBa Te ce MpHUIOKpUBAT
OT JIMHUHTE Ha CyMapHHU ITUKOBE, HA ITUKOBE HA ,,M3THYA-
He* Ha JIpyTW €JIEMEHTH, NIPUCHCTBAIM B aHAJIM3UPAHUSL
00exT. ChIIEBPEMEHHO MpPU aHAIN3a C peHTreHodIyo-
PECUEHTHUSI METOA CIIe/[Ba /1a C€ M3IO0NI3BA MPABMITHO Ka-
mubpupane Ha ypena. [IpuBexa ce KpaTko onyucaHue Ha
HaunMHHTE 3a Kannopupane Ha POM ypenn u ce cpo0lra-
BaT Bb3MOXKHHM M3TOYHHUIIN, OT KOUTO MOXE J]a CE TONyUH
roBede HHpopManus.

Bropara cratus e Harnucana ot 1. Cymut (Dylan Smith)
ot Harmmonannara ranepus Ha m3kyctBoto B CALL 1 e o3a-
I1aBeHa ,,PeHTreHO(ITyOpeCIeHTEH aHAIN3 HA PEHECAHCO-
BU OpOH30BE C MPEHOCHM amapar. [IpakTHUecKu MOoxxox
3a KOJIMYECTBEHO OTpeJeisiHe U MOoCTIbKeHne . CraTuara
€ HalucaHa Ha 38 CTpaHHMLHU U ChAbpKa 38 aUTEepaTypHU
nutara. Ta3u craTus pa3kasBa 3a TOBa, Kak TpsOBa 1a ce
KamuOpupa WHCTPYMEHTHT MIPHU aHAIW3 HAa OPOH30BU Ha-
XOJKH, KOUTO ca MPOU3BENCHU B MTamus mo BpeMeTo Ha
Penecanca. [IpoBenenu ca penuua u3ciaenBaHus 3a Ipo-
IBIDKUTETHOCTTa Ha W3MEPBAHETO, 3a BI'bJIA, O] KOHTO
WHCTPYMEHTBT ,,BHKIA“ IOBBPXHOCTTa Ha Pa3JIMYHU
cTaryw, 3a nebennHara Ha MairspoBus Guiam u T.H. Ipe-
TOpBYBa CE€ 3alFiC Ha BCHYKHM HAaOpaHW CIIEKTpH, padora
¢ JamTom, m3nomBaHeTo Ha codryep — SIXRF, kakto u
paboTara B €KHI, ChCTaBEH OT (M3WK U apXeoJIoT, PECIL.
XHMMHUK 1 apxeosor. Karo mpumMepu ¢bc ChOTBETHHUTE IIUTA-
TH ca PUBEICHU CIIyJanuTe Ha U3cIIeIBaHe Ha OPOH30BeTE,
HaMUpAIIH ce B ITbpkBara ,,Cs. AHToHui B [lanya, Bpara-
Ta B IIbpKBara ,,Can Mapko* n OpOH30BUTE CKYJIIITYPH BbB
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Benemusa, kakto u paboTuTe 0T OpOH3 HA (IIOPEHTHHCKHUS
maiictop [IxoBanu bonons, kouro ca usnoxenu B Mysest
Ha M3KycTBara BbB Buena u np. Ctatusta moxe ma Ob1e
T0JIe3Ha 332 BCHYKHU, KOUTO Ca Ce MOCBETHIIN Ha TIPOBEKIa-
HETO Ha aHaJM3H Ha Pa3InIHNA OPOH30BE, KOUTO MPUTEKA-
BaT HAIIUTE HCTOPHUYECKU MYy3EH.

Tperara cratus e Hanmucana ot J. Crymuk (Dusan C.
Stulik) n A. Karutan (Art Kaplan) xato u n1Bamara ca ot
WNHcerutyTa no koHcepsauus ,leru* B Jloc AHmxenuc,
CAILl. Crarusita e o3armaBeHa ,,lIpunoxkeHue Ha PHUCH
POM cnexTpoMeTsp 3a u3caeBaHe U HISHTH(UKAIIS Ha
¢ororpapuu‘. Harmmcana e Ha 56 CTpaHUIM U ChIBpKa 47
JTUTEPaTypHH M3TOYHUKA. TS TIPEACTaBs Pa3MTUIHUTE BH-
noBe gororpaduu U eJIeMEHTHTE, KOUTO MOTaT aa ObJaT
ompeenieHu ¢ momoinra Ha POM BB dotorpaduute. Toit
KaTo cpedpoTo € cpef| eNEMEHTUTE, KOUTO Ca CPE BayKHU-
Te BbB (poTorpaduute, ciensa mpernopbka OT aBTOPHUTE 3a
mo0op Ha aHOIHUS MaTepual Ha crekrpoMerbpa. Oco-
OCHO BHMMaHUE clie/iBa Ja Objie OTAENEHO Ha MPABHITHUS
nonbop Ha crtanmaprure (eramonmte). [IpencraBeHu ca
pa3nuyHn HAOOpW OT CTAaHAAPTH W HAYMHWTE 3a TSIXHATa
ynotpeba. [IpuBenenn ca GuUrypu cbc CIIEKTPU HA CPpeOBP-
Ha MOoHeTa U (hororpaduss Ha CHUMKA, KOMTO MPEIACTABST
Pa3NMKNUTE B MHTEH3UTETUTE HA PETHCTPUPAHNUTE EIIEMEH-
TH. JluCKyTHpaHa € JoiHaTa TpaHHIa 3a ONpeAesHEe Ha
pa3IMYHKUTE eIEMEHTH BbB (hoTorpaduu, KakTo 1 Bb3MOXK-
HUTE TpPEYEHUs NpH aHaIN3 Ha CHUMKHU. [IpencraBenu
ca BB3MOXXHOCTHTE 3a ONpEACTIHEe Ha aBTCHTUYHOCTTA H
MSCTOTO Ha (oTorpadusiTa Bb3 OCHOBA Ha ChIbpKaHHUE-
TO Ha Oapwii win cTpoHmid. [IpencraBenu ca naHHU 3a
paznuyHu BuAOBe (pororpad)cku XapTHH, KAKTO U JaHHU
3a Ch3/IaBaHETO Ha Jiaboparopus 3a POM aHanm3 U KOH-
cepBalys B My3eu.

YerBbpTara cratus ¢ Hanucana ot K. Mak[nuHun
(Chris McGlinchey), pabdorerr B My3est 32 MOIEPHO H3-
kyctBo B Hio HMopk, CAILl u Hocema 3araBueTo ,,PhueH
anapar 3a XRF 3a uscienBaHe Ha KapTHUHU: MOAXOIALIO
W3MONI3BaHe U orpanudeHus . Hamucana e Ha 28 cTpaHu-
M U ChABpkKa 26 nuTHpaHu 3ariaBus. OmHcBa U3MON3-
BaHeTO Ha POM MHCTpYMEHTH IIpU M3CJICBAHE Ha IUI-
MCHTUTEC, KOUTO HaMUpAT MPUIIOKECHUE TTPU I/I3pa60TBaHe
Ha pa3HooOpa3HM BUI0BE KapTUHH. [IpH TO3M BUA H3CIea-
BaHMUSI HUKOTA HE € MOCTaBsH BhIPOCHT 32 KOJIMYECTBEHO
onpexaensine. POM MeTonbT HaMHupa 0COOSHO MSICTO CpeN
NO/IXOZMTE TIPH M3CIIE/IBAaHE HA KAPTUHHTE, KATO 3a1a4aTa
€ 1a 6’I)IIaT HHGHTH(bHHHpaHPI PpasIMYHUTC NUTMEHTHU, U3-
NOJI3BaHH OT XYJAOKHHULIUTE 332 N300pa3siBaHe Ha IIBETOBE-
te. CrarusiTa, KOsITO OBeye OU MO3BOJIHIIA Ha PA0OTELINTE
C araparypara J1a HaCTpOAT IO IMOAXOAAI| HAYUH UHCTPY-
MEHTa, 3a J]a MOTaT Jia pa3jinyar O0apusi, ChAbpIKAL TUTAH,
WU ITBK JaJIHM XYIOKHUKBT € M3I10J3Ball apCeHOB Cy(u/
(As,S;) B onmoBHOTO 0510, 2PbCO;.Pb(OH),. Chiuespe-
MCHHO JaJI1 HU30JHUPAHUAT YEPBCH IMUIMCHT OT I'pPyHIa
Ha KapTuHaTa e Omi cheraseH oT Fe,O,, kanmues cyndua
(CdS) u cenenoB cyndun (SeS) wiu mbK € OT BEPMHUIIHU-
oH (HgS). Bcuuko ToBa ce AUCKyTHpa B CTaTHATA KaTo Ce

MIPHUBEXK/IA U KaKBa TPsOBa 1a ObJe HacTpoiikara Ha amapa-
Ta 3a POM, 3a ma 6baaT JeTEKTUPAHU EIEMEHTHTE C Ma-
JIBK TTIOPECH HOMEP WIIH TaKUBa C TOJISIM IOPEACH HOMED.
Hapen c ToBa ce mocouBa u poisita Ha GUITPUTE OT MET,
TUTaH U aTyMUHUNA U TAXHATa AeOCTMHA TPU IETeKTHpPa-
HETO Ha Pa3MUYHU EJIEMEHTH W TOJeMHHATa Ha TEXHUTE
MTUKOBE. 3a€HO C TOBA Ce MOAYEpTaBa, 4e 3a yCIICIIHOTO
pemaBane Ha MpobiIeMa ¢ U3MOI3BaHMS MIUTMEHT, € He00-
XOIMMO B M3MEPBAHETO J1a OBbJe BKIIOUEH M IPYT METON
(penTreHocTpykTypeH ananu3 — XRD, nazepHo mHIyLH-
pana pasmnajama cnekrpockorus — LIBS, Pamanosa criek-
Tpockomus 1 T.H.). [IpuMepsT e 3a aHanm3a Ha oceIHaTa
nanmutpa Ha [aum Cytun (Chaim Soutine, 1893—-1943), B
KOATO ca mogOpanu 19 Toukw 3a M3MepBaHe U ca TUCKYTH-
paHH pe3yaTaTuTe OT TOBA.

[Terara crarus e Hanucana ot K. Tpenrenman (Karen
Trentelman) ot MacTHTYTa TTO0 KOHCepBaIws ,,I etu B Jloc
Anmxenuc, K. Tlarepcon (Caterine Smidt Patterson) ot
comus nHCTUTYT U H. TopHBp (Nancy Turner) or My3ses
,Ilon I'etu* B JlJoc Anmxkenuc. Tst chabpka 31 cTpaHunuy u
B Hesl ca nutupanu 69 3arnasus. O3ariaBena e ,,POM ana-
JM3 Ha IBETHH PUCYHKHM HAa MaHYyCKpuUNTH . TyK OTHOBO
ce MocTaBsi BBIPOCHT 3a HeJocTarbuHara WHQopmaius,
MoJIy4eHa OT M3I0JI3BaHeTo caMo Ha POM, Thii kato uec-
TO 3a OIIBETSABAHETO HA CTAPUTE KHUTH Ca W3IMOI3BAHU U
OpraHUYHU OOM, KOWTO HE MOTaT Ja AaaaT CUTHAJ, KOHTO
Ja ObJie perucTpupan ot nerexkropa Ha POM. 3anbioku-
TEHO B TaKWBa CIy4yaW € M3IMOJI3BaHETO M Ha PamaHoBa
CHEKTPOCKOMHA. B cratmsra ca mpuBeIeHH pa3InIHNATE
MHUHEpaJId U CHOTBETHUTE JTUHHUU HA EIEMEHTHUTE, KOUTO
Ce perucTpHupar OT araparypara, KakTo ¥ Ha eIeMEHTHTE,
KOUTO CHOTBETCTBAT HA AAZICH ITUT'MCHT. ITokazano e u 1o-
JIOXKEHUETO Ha MHCTPYMEHTA BHPXY CTPAHUIIMTE HA KHH-
rara, KaTo ¢ca JUCKYTUPAaHU PEIYITATUTE OT U3MCPBAHCTO
Ha MHOTOOPOIHY pa3iIMyHU OPHAMEHTH, U3IMOI3BAaHH MPH
HUIIOCTPHUPAHCTO HA CTAPUHHU KHUTH.

ecrara crarus e ot T. baper (Tim Barrett) ot Yuu-
BepcureTa B Aiiosa, P. [llanwsn (Robert Shannon) ot ,,bpy-
kep-Enemenran®, Jx. Yeitn (Jennifer Wade) or Harwo-
HayHata HaydHa ¢oumanus u J[x. Jlanr (Joseph Lang)
oT YHuBepcurteta B AiioBa. Hamucana e Ha 25 cTpaHuiu
U chIbpka 27 nutupanu 3arnaBus. O3arnasena e ,,POM
aHAJIN3 Ha UCTOPUYECKH JHCTOBE B OTBOPCHU KHUTH . BBB
BBBCACHUETO aBTOPUTE NPEACTABAT TEXHOJIOTUATA 3a IPO-
H3BOACTBO HA XapTUsa B CPEIHOBCKOBHETO. ITo-HaTarbk ce
MPEACTaBA U3NOJI3BAHUAT OT aBTOPUTC MHCTPYMEHT, KaK-
TO W HauMHMTE 3a KajuOpupane Ha ypena. [IpeacraBena
€ Bpb3KaTa Ha TOYHOCTTAa HA M3MEPBAHETO C JiedennHaTa
U IUTBTHOCTTA Ha XapTHsITa, B KOsATO ce onpenenr Al, Ca,
Cu, Fe, K, Mg u S. IlpeacraBena e ¢urypa, orpassisaiia
CHIBPKAHNETO HA KaIIUi B 1578 KHUTH, aHANIN3UPAaHU OT
aBTopute, B uHTepBana ot 1400 mo 1900 roguna. 3akimo-
YCHUCTO MM IUIaCH, Y€ PBUYHHUAT YPEI 3a eHepFHfIHO auc-
nepcuoHeH peHtrenoduyopecuenter aHaiu3 — EDXRE,
CHA0/IEH ChC CHOTBETHUTE IPUCIOCOONCHUS U codTyep,
NpeJICTaBiIsiBa O0eIIaBal] METOJl 32 ONpe/esisiHe KOHIICH-
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TpalyATa Ha €JIEMEHTHTE B MHTEPECYBAIUTE HA HCTOPH-
YEeCKH KHHUTH.

Cenmara crarusa e Harmucana oT Jlx. Mac (Jennifer
Mass) n K. Marcwn (Catherine Matsen) xaro u 1BeTe ca
oT My3es ,, YUHTBPTHP B [emayep. Ts e uznoxena Ha 33
CTpaHUIN KaTo ca nuTupaHu 40 N3TOYHMKA U € 03ariIaBeHa
,,KonndecTBeH HeJeCTPYKTUBEH aHAJIH3 HAa MCTOPUICCKHU
cpebspHn crmaBu: [logxoan ¢ peHTreHO(IYOPECIICHTEH
aHaJIM3 U NpeAu3BUKaTeNCTBA . BbB BBBEICHUETO CE OT-
Oems13Ba, ye m3noi3BaneTo Ha POM 3a ananms Ha apxeo-
JIOTHYECKH HAXOJKH TI0 CBHIIECTBO € €IHO MPEeIN3BUKATE-
CTBO, MIPEIU3BUKAHO OT CJICTHUTE (DAKTOPHU: a) Cerperupa-
HE Ha eJEeMEHTUTE B CIJIaBUTE OT MeA-cpedpo; 0) Haxon-
KUTEe OOMKHOBEHO ca CHAOJIeHH ¢ HEpaBHA TOBLPXHOCT; B)
CBIIECTBYBAT OIPAaHUYCHHS IPU KaTUOPHPAHETO, TIOPATH
JIUTICA HA TIOAXOSIINA CTAaHIAPTH (€TaJIOHM); T) MOCIeN-
BAaIIIOTO TPETHUPAHE C KHUCENNHA, KOSTO pa3TBaps MOBBPX-
HOCTHO MeJTa W HamalsiBa HelHaTa KOHICHTPAIHS; 1)
MIPUCHCTBUETO HA KOPO3HOHEH CIIOH.

[IpencraBeH e METOOBT Ha KaslsiBaHE/OTTpsIBaHE, KaK-
TO W TIPOLECHT HA W3HACSHE HA MEATa 4Ype3 JOIMBIHH-
TEJTHO 3arpsiBaHe U JIEWCTBHUE C KHUCeJInHA. ToBa BOIU 0
oboratsiBaHe HA MOBBPXHOCTHUS CIOH Ha cpedpo. [Ipen-
CTaBEH € W MPOIEChT Ha MOJMpaHe HA MOBBPXHOCTTA HA
cpedporo. Crenpa pasmiexaane Ha (asoBaTa Auarpama
cpebpo-Men | cieiBamiaTa OT TOBa MHUKPOCTPYKTypa Ha
crtaBta. Cerperanusra Ha CIDIaBTa CE€ yCTAHOBSBA 4pe3
M3MOJ3BaHe Ha JIMHUHUTE Ha cpebporo — L, = 2.984 keV
u K, =22.163 keV, Tbil KaTo Te UMaT 3HAYUTEIHA Pa3JIU-
Ka B IBJIOOYMHATA HAa TIpOHUKBaHe — 8.5 um u 238.4 um.
CrobmaBa ce, 4e PhYHUAT CIIEKTPOMETHP MMa U3BECTHO
MIPEIMMCTBO, KOTaTO C€ M3CIe/Ba KYJATYpHO-UCTOPHUECKO
HACJIE/ICTBO, Thil KATO MPUTEkKaBa 3HAYMTEIIHO MO-IIUPOK
CHOII OT MIbPBUYHU PEHTTeHOBH JIbuu. Clie/iBa paszien, oT-
HACSIIIL C€ JI0 MTOI00P Ha CTaHAapTH (CSTaIOHN) 38 KaaTuOpu-
pane Ha POM nHcTpyMeHTa, B KOUTO CJIE/BA 1a UMa OIIpe-
JICTICHN KOHIIEHTpAlUKUTe Ha Cpedpo, MeI, OJIOBO U 3J1aTO.
Pa3bupa ce, BCHUKH IpyTH €IEMEHTH, YHATO KOHIIEHTpPa-
1IUs € ompesesieHa, ca 0codeHo xenanu. Kanubpupanero
3a cpedpo ce u3BwpIBa 1o Herosure K, u L, muann, mos-
BOJISIBAMKU YCTaHOBsBAHE U HA CCrperanusaTa B CIijiaBTa oT
cpedpo-men. Pa3uckBaH e U BBIPOCHT 32 FEOMETPHSITA HA
npeamMeTa, T.€. KpuBUHaTa Ha pasjInYHUTE 4YaCTH Ha NIPCa-
MeTa M TIXHOTO OTPa)XEHHE BbPXY TOUHOCTTA Ha pe3yJiTa-
ta. [Ipumepure ca OT aMepUKaHCKOTO cpedpo — Mpean H
CJIe]l KOJIOHU3ALUATa OT eBPOIEHIINTE, KAKTO U CJIEl Bb-
BEXKAHE Ha EJIEKTPOIMTHOTO MPEYUCTBaHEe HA CPeOPOTO.
[pesncraBenu ca ¥ JaHHM OT aHAJIM3a HA YETHPH OOEKTa,
narupanu npeau 1800 r.

Ocwmara crarust e Hancana ot A. buzyp (Aniko Bezur)
oT My3es 3a m3kycTBo B XtocTsH U ®. Keiicano (Francesca
Casado) ot MucruryTa 3a n3kyctBo B Ynkaro. Chabpixa
64 ctpanunu u ca nutupanu 154 3arnaBus. O3ariiaBeHa e
»AHQJIN3 Ha MOPLENaH C U3I0JI3BaHEe HAa PHYHU WU IOP-
taTuBHU POM cnekrpomerpu®. Crnen BbBeXIaHE HA Xa-
PAKTCPUCTUKUTE Ha NOpLECIaHa U IPOU3BOACTBOTO MY B
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Asus u EBpora, mo-HaTaThK ce TOBOPH 3a HEOOXOAUMOCT-
Ta OT MPOBEX/IaHE Ha M3MEPBaHMs, CBBP3aHHU C y4acTHE Ha
€HEPrUiHO TUCTIEPCHOHHA PEHTI€HOBA CIIEKTPOCKOITHS Ha
ckaHmpama enxekrponHa Mukpockonus — SEM-EDS. Pas-
6mpa ce, ToBa € BH3MOXKHO CaMO aKo HaXofKara e 1moj ¢hop-
Mara Ha (pparMeHTH, KOUTO MOTarT Ja ce TOIUpar U u3Me-
patr. Taka Morat na ObJar MOTy4EHH M PE3yNTaTH, KOUTO
MPE/ICTABAT ChIBbPIKAHUETO HA CIEMEHTHHS ChCTaB B IiE-
11 00eM Ha HaxofKaTa, a HE caMo OT MoBbpXHOCTTA. [le-
JUTE HAXOAKH TPYIHO CE MOAJaBaT Ha TAKOBA M3MEPBAHE
U CIIeZiBa Jla ce ThpeAT Apyru meroau. ITo HataTbk ce anc-
KyTHpaT pa3jIuKUTe MEXIY ,,TBbpAara’ u ,,Mekara“ nacra,
OT KOSITO € M3TPaJIeHO TAIOTO Ha mopienana. Juckytupa
C€ ¥ KOJIMUECTBOTO Ha OJIOBOTO B IVIa3ypara Ha IopIieaHa.
KomenTtrnpanu ce u nanHuTe 3a ynorpebara Ha pa3indHU
OLBETSIBAHMS, Thii KaTo ¢ nomoinra Ha POM ce perucrpu-
pa MPHUCHCTBUETO HAa Kaslail, aHTUMOH U OJIOBO B JKBITO
OLIBETEHHTE Ia3ypu. Te ca NoIydeHn upe3 U3MO0I3BaAHETO
Ha OIIBETCHH ChEANHEHHS KaTo KamaeH okeun (Sn0O,), ono-
BeH anTUMoHaT (Pb,Sb,0,), nin cMec ot HeanoaUTaHCKO
xbaIT0, Pb(SbO;),/Pb,(SHO,),. Ilo-KbcHO ce mosiBsiBa U
ynoTpebara Ha ypaHa, a 32 YepBEHO U Ka(siBO OLBETSIBAHE
ce nznonssa oxpa (Fe,0;). 3a cuHbO OLBETSABAHE NpE3 Be-
KOBETE Cca M3IM0JI3BAHU PA3JIMYHU ChEIMHEHH Ha KOOaJITa,
JIOKAaTo 3a 3€JIEHO OLIBETSIBaHE MPHIOKEHNE HaMHUPa MeATa
(CuO) nnm bK 4pe3 cMeCcBaHe Ha CHHBO OIBETCHHUTE Che-
JVHEHMs Ha KoOaITa ¥ )KBbJITO OLIBETCHOTO ChEJMHEHNE Ha
OJIOBHMSI aHTUMOHAT. 32 UEPHHUSI [BSIT € N3I0I3BaH MaHTa-
HOB okcul (MnO,), KakTO U AMCKPETHH KpHCTaTdeTa OT
marueTut (Fe,O,). 3non3BaHo € 1 KOMIUIEKCHOTO Chelu-
Herne ot mmuHenoB Tun (MgFeAl[CrTi],0,). 3a momyya-
BaHETO Ha MYPIypeH LBAT Ha TOpIesiaHa € M3IO0JI3BaHO
KOJIOMJTHO 3JIaTO, KOETO € YTaeHO BbPXY KajaeH XHJPOK-
cuz. HeroBoro n3nonssane ce nosssisa B cpenara Ha X VII
BEeK M TpoAbDKaBa, HO B Kuraii Hamupa TpUIOKEHHE
caen 1725 1. JIuckyTUpaHO € KaKTO TO3JaTsBAHETO, TaKka
U 1ocpeOpsBaHeTo Ha W3zenusTa oT nopuenaH. [lo-Ha-
TaTbK ce 00CHKIAT TEXHUYECKH acleKTH Ha aHaji3a Ha
MOPIIEIAHOBH U37enus ¢ nomonira Ha POM, crangaprute
3a KaJTI/I6pI/IpaHe Ha UHCTPYMCHTA, KAKTO U CTAaTUCTUYCCKU
aHaJIM3 upe3 M3IMOoJI3BaHe Ha KiacThpeH aHamu3. Karo no-
IIBJIHUATEHN, HEOOXOANMH 3a M3CJCABaHUITAa METOIH, Ca
nocoyeHu PamaHoBaTa CIEKTPOCKOINUS, TPOTOHHO-HH/LY-
nupasa peHrreHosa emucus — PIXE, nazepHo usnapenue
Ype3 MacCIeKTPOMETPHS C MHIYKTUBHO CBbp3aHa IjIa3Ma
— LA-ICP-MS, nHCTpyMEHTaJeH HEYyTPOHHOAKTHUBAILINO-
HeH aHanu3 — INAA, KOuTo pas3mupsBaT Bb3MOXKHOCTH-
TE Ha NpOBEACHHUTE M3cienBaHus. Karo wimoctpauus ca
MNpEeACTAaBEHNU JAaHHW OT aHAJIM3H Ha KUTalCKU nopueJia-,
Ha mopienad or Axriusi, ot @pannus (Du Paquier), ot
Maiicen (I'epmanus), ot Mcnanus, ot Mranus, ot Buena
(ABcTpus).

Jeserara padora e ot A. llyrsp (Aaron Shugar) ot
Iwpxasuust yausepcutet B bodano u I1. . Cupoyc (P.
Jane Sirois) or Kanajckust HHCTUTYT 110 KoHcepBatmsi. Ts
e HamucaHa Ha 29 cTpaHHMIH, ChABPKA 47 MUTHPAHU U3-
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TOYHHUKA U € 03arilaBeHa: ,,M3non3Bane Ha ppueH POM nH-
CTPYMEHT 3a WACHTHU(PHUKANNSA HA TEKKA METAIN B IIECTH-
uuan B eTHorpadckn cOmpku®. CtaTtusaTa 3amouBa ¢ eIuH
TIpervie]] Ha TOBA, Y€ B PEHIIa CIy4dan B TOJISIM Opoif My3en
ca MPOBEKIAHU MPBCKAHUS C TECTUIHIN, KOUTO CHIBP-
JKaT apceH, KUBaK U 0JI0BO. Te3n mpbCcKaHU ca ¢ el Ja
OBbaaT MpeoTBPATeHN JCHCTBUATA HA PA3IIMYHU YEPBEH 1
WHCEKTH BBPXY ABpBOTO. Te, obade, Morar Ja MOBIHSAT
1 TIPH CITIEIBAIIMTE M3CICABAHUS HA HAXOAKHUTE, KOUTO ca
MTOCTAaBEHH U ChXpaHIBAHU B CHOTBETHUTE MKadose. Omre
rmoBeue, 4e moJo0Hu mpbekanus 3anogsar ot 1800 r.(!), a
My3eHHHATE paOOTHHUIIN HE Pa3IoiaraT ¢ KakBaTo | /1a € J10-
KyMEHTaIus 3a ToBa. [lo-HaTaThk ce mpeacTaBs TOKCHY-
HOCTTa Ha OTACTHHTE, U3MOI3BAHM B TIPEIUIIHN BpeMeHa
HEOPraHWYHHU TECTHLUIN, ChIbpPXKAIM apceH — As,O,
u Pb,(AsO,),, xusax (HgCl,) nmm omoso — PbO, Pb,0,,
Pb;(AsO,),. Te ca mocieaBanu OT aHATUTUYHUTE METOAIH,
KOWTO HAMHpPAT MPUIOKEHHUE 38 PETUCTPAIHS Ha TSKKUTE
METaJId B MECTHIHANTE, KAKTO M HEOOXOIUMHUTE TapaMe-
Tpu Ha POM cnexrpomerspa. [IpencraBena e u nosnsara
oT ymorpeba Ha (UITHP, KAKTO W MHTEPIIPETANATa Ha
CHEKTPH Ha pa3nyHu onorwau. JlucKyTupas € u mpooe-
MBT C €TAIOHHTE 3a KanuOpupane Ha HHCTpyMeHTa. [Ipu-
MEpHTE ca 3a 3aMbpCsABaHE HA MPOOHM OT KOXKa M IABPBO.
OTHOBO aBTOPHUTE CE BPBHIIAT KbM M300pa HA aHATTUTHYCH
METOJ] KaTo MPEJCTaBsAT Kak clieBa Aa ObJe KaauOpupaH
P®M cnexrpomerspa.

Jlecerara crarus e Hanucana or M. Jlonetic (Mary
Kate Donais) u JI. XKopx (David George) kato u nBamara
ca ot Konexa ,,Cent Ancenm™ B bupmunram, Hro Xem-
mmup, CAILL Cratusita e Hanmcana Ha 22 CTPAaHUIU B Ch-
nbprka 39 3anmaBust. O3arnaBena e: ,,/3mon3Bane Ha ppUeH
POM c¢ nen uscieaBane Ha 00pa3yBaHeTo Ha (asu, Cpas-
HSIBAHE Ha MSCTOTO Ha M3pabOTBaHE M OIIEHKA Ha XOMO-
TeHHOCTTa Ha MaTepuajd B apXeOJOTHUYECKH PA3KOMKH .
Paborara 3amouBa ¢ ToBa, ye ppucH POM cnexTpoMeTsp
6u On1 oT ocoOeHa Mmoj3a 3a MPOBEXKAAHE HA apXEOJIOTH-
4YeckH pasKkonkd. be3 puck 3a yBpexxaaHe morar ja Ob-
JIaT aHAM3UPAHU Ha MSCTO KepPaMHKa, XOpPOCaH, CTHKJIO,
MeTajM KaTo BejiHara ObJe JaJeH OTrOBOp Ha BBIIPOCa:
pasnuyHM M ca mpoba ,,a“ oT mpobda ,,0%. Ilpumepure
ca OT apXeOoJOTHYECKUTE Pa3Konku B Kopuius, 3aMbKbT
»,BHCKapmo* B paiiona Ha rpaja Opsueto (Mranus), KbaeTo
e usnoaspana POM criekrpoMeTpust JUPEKTHO Ha Pa3KoIl-
kure. IIpencraBeH € U MIPOTOKOIBT, KOMTO C€ U3TOTBA, U
CHHMMKa Ha MecTara, KbACTO ¢ u3noi3BaH POM. Ananu-
3MpaHU ca CHCTeMara 3a CHaO/sIBaHe C BOJA U BIOYKEHHUTE
B HEA OJIOBHU BOIAOIIPOBOJIHH Tp’b6I/I, KaKTO U cucremara
3a OTOIUICHHE Ha OaHsATa — XMIIOKAYCT, KaTo ca M3CIIe/Ba-
HU KCPEMUIUTE, TTOKPUBAIIU ITOMCUICHUATA, KOUTO BOAAT
KbM Hest. ChIIEBPEMEHHO ¢a MACHTU(UIMPAHH MATMEH-
TUTE, KOUTO Ca M3II0JI3BaHU 33 M3pUCYBaHe Ha (pPECKHTE,
OTKPHUTH TI0 BpeMe Ha pa3KonkuTe. B mocneanus ciyvaii
€ U3M0JI3BaH U nopraruBeH Pamanos cniekrpomersp. lpu
BCHYKH CJIy4ad ca NPEACTaBSIHU M HM3IIOJ3BaHUTE 3a Ka-
nuOpupaHe Ha ypena cranaaptu (eranonu). Ilpu ToBa e

JEMOHCTpPUpPaHa BE3MOXXHOCTTA 33 M3ION3BaHE HA PBUYCH
P®M cnekrpoMeTbp 110 BpeMe Ha MIPOBEKJAHE Ha apXeo-
JIOTHYECKU PA3KOIIKH.

Ennnanecerara pabota e Hanmcana ot X. Hed (Hector
Neff) or Kammdopuuiickust nppkaBeH YHHBEPCHTET B
Jlonr bunu, b. ®ypxaiic (Barbara Voorhies) ot Yausep-
curera B Kamudopausa B Canra bapbapa u @. [1. Ymans
(Federico Paredes Umafia) ot YauBepcutera B IlencunBa-
Hus. T cpappka 23 cTpaHMIM, B KOSATO ca MUTHpaHH 14
3arnaBus. O3arnaBeHa e ,,PrueH POM ypen 3a enemenTeH
aHAJIN3 HAa apXCOJOTUYECKH CEANMEHTH: HIKOW MPUMEPH
oT Me3zoamepuka®. IlpencraBenu ca aBa mpumepa OT ap-
XCOJIOTHYECKH PA3KOIKH, MPOBEICHN B IOKHATA YacT Ha
Cpenna Amepuka. [IbpBUAT € OT pa3KONIKUTE, IPOBEACHU
B Tmaxyauepo (Tlacuachero), Mekcuko, pa3moiaoxeHo Ha
THXOOKEaHCKOTO KpaiiOpekue B MAaHTPOBOTO YCTHE FOXKHO
ot Ynamac (Chiapas). Tnaxyauepo ce marupa Mexy 3500—
2000 r. p. Xp. Bropusar mpumep € OT pa3sKONKUTE, MPO-
BexaaHu B Atako (Ataco), B CanBagop. KakTto u mpu mbp-
BOTO, TaKa U IIPU BTOPOTO M3CIIeIBaHE OCBEeH pbueH POM
yYpeA € M3MON3BAaH M JIAa3epPHO M3MapeHHe Ype3 MacCIieK-
TPOMETPHS ¢ HHAYKTUBHO CBbp3aHa mia3ma. [locouenu ca
HaNpeKEHUETO, AaHOAHUAT TOK, H3MOI3BAHETO HA (GUITHD,
KaKTO M KaInOpupaHeTo Ha ypena. V3cinenBaH e moapT Ha
OTKPHUTOTO TIPH apXEOJOTHUECKUTE PA3KOIKH ITOMEIICHUE
B Trmakyauepo, KakTO M W3IMOJI3BAHETO HA KOpPENAllMOHEH
aHAJIN3 C TIOMOIITA HAa aHAJH3 HA [IABHUTE KOMIIOHEHTH
U IpyTH JBYKOMIIOHEHTHHU JUarpaMu 3a KOHIICHTpanusaTa
Ha pocdopa u nuHKa. B3 0CHOBA Ha TOBA HU3CIICABAHE CE
JIOCTUTA 10 U3BOJa, Ye MoAbT B Tiakyadepo e oOpasyBaH
OT XMJIPOKCHAIATHUT, MOJIyYeH OT JIEUCTBUETO Ha KalllUul
u pocdop. Kanuusar ce chabpka B MUICHUTE YEPYIIKH, &
dhochopbT e pesyaTar OT OCTATBIUTE OT XpaHa U JAPYTH
npoayKTU. TAXHOTO B3aMMOJEHCTBHE BOAM JI0 MOTy4yaBa-
HETO Ha XUAPOKCHUAIIaTuTa, MOKpUBANL U3CICABAHUAT ITOI.

Bropust npumep e ot paszkonkute B Atako. Toii ce oc-
HOBaBa HA PE3Y/ITATUTE OT aHaJIM3a Ha 77 IpoOH OT 1MouBa
Y ByJIKQHWYHA TIETIell, KOUTO Ca PEe3YNTar OT U3PUIBAHETO
Ha pa3nojaokeHus B 0nusocTt Byakad Mnomnanro (Ilopango).
W3pureanero Ha BynIkaHa ce gaTupa mpe3 429 ronuHa CiI.
Xp. U Npeau3BUKBAa M3PUIBaHUS U Ha JPYr'M BYJIKaHH,
kouto odopmaT Oenus miaacT oT Tedpa, MPOCTUpAIl Ce
Ha 3amnaj npe3 Can CanBaaop 10 U3TOUYHOTO TUXOOKEaH-
CKo KpaiOpexwue Ha ['Baremana. Bonpocute, kouto Ouxa
MO Jia ObJaT pa3pelieHn Ype3 U3MO0A3BAHETO Ha PhUCH
POM cnexTpoMeTsp, ca a) B ACHCTBUTEIHOCT JH TOBA €
BYJIKQHWYHA IIeTeN, KOATO € BKJIIOYeHa B Oelusl IIacT OT
Tedpa ¥ 0) KakBa e mpupojara Wik KyJATypHHs MpOILEC,
4yreTo o0sicHeHHe OU MOIJIO Jia JIOTIPUHECE 32 3aIla3BaHeTo
Ha Ta3M BYJIKAHWYHA TIeTell.

M3non3Baliky aHanmu3a Ha TJIIABHUTE KOMIIOHEHTH, CE
MOKa3Ba, 4e MOJbT B ATAKO € II0J] Ha M3BECTHO Pa3perx/ia-
He Ha ByikaHuuHata nenen. [Ipenu 429 . cn. Xp. nuncsa
BYJIKQHWYHA TIETIeNT B [10/I0BaTa 3aMa3ka, HO B Pe3y/iTaT Ha
YOBeIllKara ASHHOCT ByJIKaHUYHA IENe Ce € pa3Mecuiia
npu 00paboTKaTa Ha [o4BaTa U € MPOHUKHAJA B IJIACTOBE,

31
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KOWTO Ca TPeIy M3PUTBaHETO Ha ByiIKaHa. OKOII0 KOPEHH-
mjata Ha 6amOyka HarmpuMep € yCTaHOBEHO HaMaJIeHHE Ha
KOHIIeHTparusTa Ha (ocdopa, KOETO ce 00sACHSIBA C U3-
3eMBaHeTo Ha (ocdopa oT moyBaTa Ipu U3PACTBAHETO HA
6amOyKa.

[Bananecerara cratus e ot [x. @ppriocsH (Jeffrey
Ferguson) ot YauBepcutera B MuCypH U € HammcaHa Ha
26 cTpaHUIM KaTto chAbpka 46 muTupanu 3armasus. O3a-
IJIaBeHa € ,,PeHTreHO(IyopecieHTeH aHaIn3 Ha 00CHan-
an. [Tomxomm 3a KanuOpupaHe M aHATU3BT HA MAJKA MPO-
60u“. BbB BbBEJICHHETO KbM CTATUATA € OTOENISI3aHO, Y€ OT
MOBEYE OT JCCETHIICTHE CPEJT apXCOIIO3UTE CE yCTAaHOBSABA
TEHJICHINS KbM H3ION3BAaHE HAa PA3TUYHU AaHATUTHIHU
TEeXHUKHU 32 aHAIM3 Ha Pa3lMYHA MaTephalid Ha HaXOJ-
KUTE, HAMEPEHU TNPHU TEXHUTE pas3konku. Prunust POM
CIIEKTPOMETHP € €IMH OT TAX, KOUTO € 0co0eHO ynoOeH 3a
MPOBEKIaHe HA aHAIM3U Ha 0OCHIuaH, opaan Obp3uHa-
Ta Ha aHaJIM3a, HEroBaTa HUCKA [IeHa U CIIOCOOHOCTTA J1a
Obe IPOBEXKIAH MO BpeMe Ha Pa3KOIKUTE.

IIpomechT Ha KaMMOpUpaHe 3a aHANU3 Ha OOCHINAH He
€ OT Hah-TIPOCTHUTE, ThU Karo € HeoOXOAWMO Ja Ce pas-
roJyiara ¢ roJisiM Opoii mpoOu OT oOCHAMAaH, KOUTO CE Xa-
paKTepusupar ¢ pa3HOOOpa3eH eIEeMEHTEH ChCTaB, KOHTO
e 1o0pe neuHUpaH ¢ MOMOIITA HA APYT KOJTMYECTBEH Me-
TOJ — HaIPUMEP MHCTPYMEHTAJICH HEYTPOHHOAKTHBAIIHO-
HeH aHanmn3. ChIIEBPEMEHHO Ce€ JUCKYTHpa U Moj3aTa OT
ynorpebdara Ha GUATHP — MeII-TUTaH-aTyMUHUH, pa3pabo-
TEH CIICIAJIHO 32 aHAJM3U Ha 0OCHAMAH C PaJNOAKTHBEH
uzotor ,, Tracer I11-V*. B 3axnioueHue aBTOpPbT 3a50BsBa, Ue
u3noi3BaHeTo Ha pbuHusi POM cnekTpoMeTsp, MoKasBa,
4e HapeJl ¢ HeJJOCTAThIUTE CH, ChIIECTBYBAT ONpPEICICHU
IpEUMYIIECTBA U KOTAaTO MOIMAa/JIHE B PHILCTE HA (1)I/I3I/ILII/I H
XUMHUIIH ¢ T0OpY TIO3HAHUS B 00JIaCTTa, TOU JaBa 0COOEHO
0OpH pe3yaTary.

Tpunanecerara cratus e ot Jlx. Efimbpc (Jim Aimers),
M. @aprunr (Dori Farthing) karo u aBamara ca ot Jbpkas-
rust yausepentet B Hio Mopk i A. I1lyrsp (Aaron Shugar)
ot IspxxaBHus ynuepcuter B bbdano. Hanucana e na 22
CTpaHHUIHU U ChIbpka 70 muTHpanu n3Tounuka. O3ariase-
Ha ¢ ,,Pbuen POM ananu3 Ha kepaMuKa OT MauTe: MUJIOT-
HO M3CJIe/IBaHe, MPE/ICTABSIIO PE3yITATUTEe, OTHACSIIH Ce
JI0 KOJMUYECTBEHOTO OmperenssHe u kamubpupane®. Crex
NpeaACTAaBAHCTO Ha KE€paMHUKaTa Ha MAUTC U PA3JIUYHHUTE
AHAJIUTHYHHU TCXHUKH, C KOUTO TA € U3CJICABaHa, CC O0C-
TAra J0 TMOTEHILMaJIa, KOUTO mpurexasa pbuHusAT POM
criektpoMeThp. ToBa € CBbP3aHO ¢ TPYIHOCTHUTE 3a IPO-
BeXaHe Ha oOWuaifHuTE JIADOPATOPHU M3CIIEABaHHS Ha
KepaMuKara, Iopajy 3aTpyJIHeHUsATa, CBbP3aHU C U3Ipa-
IIAHCTO Ha KEPpAMUYHU U APYT'U apXCOJIOTr'MY€CKN HaXOAKH
u3BbH benus (exHa ot penyonukure B CpenHa AMepHka).
ToBa Mex 1ty Ipyroro € XapakTepHo He camo 3a benus, HO
U 332 MHOXECTBO JIpyru cTpanu. IlpencraBeHu ca JjaHHU
OT MPOBEJICHU aHAJIM3M Ha KepaMHKa Ha MauTe, KaTo € OIl-
peneneHo chabpkanueto Ha 34 enementa! J[uckyTupana
€ IMOATOTOBKATA 33 M3MEpPBaHEe, KakTO M KaJuOpUpaHeTo
Ha ypena. B 3axioueHneTo Bce nak ce kas3pa, ue 3acera e

32

TBBPJIE PaHO, 32 1a OBbJIaT TUCKyTHPAHH JaHHUTE, TTOIy4de-
HU ¢ pbuHUd POM criekTpomMeTsp.

ITocnennara 14-ta cratusa e Hamucana ot b. Kaiizep
(Bruce Kaiser) ot ,,bpyxep Enemenrtan™ m A. Illyrap
(Aaron Shugar) ot IspxkaBHus yHUBepcuTeT B bbdaro.
Ts e mpeacraBeHa Ha 24 CTpaHUIM KaTo ca MUTHpPaHH 28
3arnmaBus. O3araBeHa e ,,AHaJIH3 Ha CTHKIIO Ype3 U3I0N3-
BaH ppucH POM ypen”. Crnen BbBEICHHETO, B KOETO CE
pa3kas3Ba 3a pa3IMdHU MOCTHKCHUS B M3IIOI3BAHETO HA
P®M cnexkrpomerspa, ce cTura 10 paszaeiia 3a KadyecTBe-
HUS aHallu3, B KOMTO ce OMHCBa KaKBO OMXME MOIVIM Ja
Hay4YMM 32 M3CJEIBAaHHTE OT HAcC CTHhKJIA Bb3 OCHOBA Ha
ananm3a. [TocieaBaHo e OT onucaHne Ha JICKUTE €IEMEHTH
B cTpkiara — Al, Ca, K, Mg, Na, Pb, Si, Ti u Zn. Cneasar
ouBeTuTenuTe (MEI, MaHraH, JKEJs30) U 3aMbTHHUTEIH-
te (SnO,, Sb,0,) U TAXHOTO AETEKTHUpPAHE C MOMOINTA Ha
P®M criekrpomernpa. CrieaBammsT pas3ien € TOCBETeH Ha
Jb100YMHATA HA IPOHUKBAHE HAa Pa3JINUYHUTE PEHTICHOBU
TBYH, T.€. Ha IbI0O0OYNHATA, OT KOSITO JOCTHUTaT A0 1ETEKTO-
pa pa3IMuHUTE BTOPUYHY PEHTIeHOBH 1bu. [IpencraBena
€ CHeprusTa Ha PEHTICHOBUTE JIbYH, N3TbYBAHH OT BCEKH
€/IMH €JIEMEHT U IbI00YMHATA, OT KOSTO TOHM JOCTUTA JI0
JIETEKTOpa, B 3aBUCUMOCT OT TOBA JIAJIM CTHKIIOTO, KOETO
ce M3ClelBa, € CHIMLUEBO WM 0J0BHO. CTaHIapTHUST
METOJ 32 KaJIMOpHUpaHe IIPU aHaAJIN3 Ha CTHKIIO CE€ OCHOBA-
Ba Ha M3MOJI3BAHETO Ha (yHIAMEHTAIHU MapaMeTpH, T.e.
CHEMaHe Ha CIIEKTPHU Ha IIPOOU OT OTJEITHH €JIEMEHTH KaTo
mporpamMara ciies ToBa oopadorsa nanaute. Hapen ¢ ToBa
B TaOJIUIM ca NPEICTABEHN ChAbPKAHUATA HA OTACITHUTE
OKCHJIM B pa3IMYHU BUIOBE CTaHIAPTH (eTanonu). Jlucky-
THpaHa € 1 MPOIBIKUTEIHOCTTa HAa U3MEPBAHETO KaTo ce
npuema m3mepBane ot 180 nmm 300 s. Cwmsra ce, e 180 s
ca JIOCTaTh4HH, 32 JIa Ce MOJyYar JaHHU, KOUTO OTTOBAPSIT
Ha BB3MOXHOCTUTC Ha METOAA. Bce mak Bcuuko 3aBUCH
OT KOHIICHTpaIusiTa Ha eneMmeHtute — npu 100 ummynca
B MHKa Ha eJeMeHTa Tpemkara € okoio 10%, mokaro mpu
10000 mmmynca, rpemkara e easa 1%. IIpemoppuBa ce
MOJIMPaHe Ha CTHKJIOTO B TOUKaTa Ha M3MEpBaHe, 0COOCHO
npu c1;o6maBaHe Ha KOJIMYECTBCHU JaHHU. B 3akiouenne
ce oTOelsi3Ba, ue NpH Clla3BaHe Ha BCHYKU HPEIIHCAHH
}leﬁCTBI/IH Mmorart aa 6’[)}IaT MOJIYYCHU TOYHU AJAaHHU 3a Cb-
JIbPIKAHHUETO Ha €JIEMEHTHUTE B CTHKIIOTO.

[Ipe3 nocneaHuTe TOJMHNA TEXHUKATa Ha PEHTTCHO(ITY-
OpECLIEHTHUSI METOJI C€ PA3BU U OT TEKKUTE, U3IOJI3BAHH
camo B J1aDOpaTOpHHUTE HHCTPYMEHTH, Ha a3apa ce Mnpej-
Jlarat pb4HH U MOPTAaTUBHU YPEIU, KOUTO MOrar J1a 6’bI[aT
M3I0JI3BAaHH U 32 IISJIUTE Ha U3CIIe/IBaHE Ha KYJITYpPHO-HC-
TOPUYECKOTO HacyeAcTBO. Karo usso kHurara Ou Owmia
HoJIe3Ha 0COOCHO 32 (PU3UIM U XUMHIHU, KOUTO 4Ype3 H3-
10JI3BaHE Ha pbueH uiu npeHocuM POM ypen ce Haemar
Jla U3BbpHiaT onpeacIsIHE Ha CJIEMCHTHUA CbCTaB Ha pas-
JMYHUA OOCKTH OT KYJITYPHO-UCTOPHYECKOTO HACIIEICTBO,
HO M B JIpyrd 00JIaCTH Ha NPUIIOKEHHE HA PEHTreHodIIy-
OopecLeHTHUsI MeToJ. B Hest Te3n xopa Ouxa HaMepHJIH
OTIOBOP Ha BBIIPOCHU KATO: KOU JIMHHUKW Ha CHOTBECTHHUTE
eJIEMEHTH OMXa MM Jaiu Mo-100pa CTaTHCTHKA; KOM ca
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JIMHUUTE Ha €JIEMEHTUTE, KOUTO C€ MPUIIOKPUBAT C APYTH
JIMHUY; Ja7H 12 ObJaT N3MO0N3BaHu (DUITPHU WIN HE; KaKBa
€ Haii-1o0para MpoabKUTEITHOCT Ha H3MEPBAHETO; KAKBH
CTaHapTH (€TaJOHHU) ca HAN-TTOAXOIAIIN 32 TaACHUS CITy-
4yaif ¥ T.H. Bcuuko ToBa, pa3dmpa ce, 3aBUCH OT BHIa Ha
HaXOJIKUTE, KOUTO OMBAT U3CIICABAHM.

Benukn mHTEpecyBamy ce Ouxa MOIIM J1a HAMEpST
KHHTaTa B Onbnuorekara Ha Dakynarera Mo XuMus u pap-
marust Ha Codwmiickua yHusepcurert ,,C. Kimmvent Ox-
puacku.
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ya"e. KnHurara e neno Ha u3cienoBaTend OT 4 HaydyHU
nHcrtutyta B Codusi: Dakynter no xumus U (dapmarus
Ha Cocdwmiickust ynusepcurer ,,CB. Kimmment Oxpuicku‘
(JIenues, Hunos, CtosiHOB); XMMHKOTEXHOJIOTHYCH U Me-
tanyprudeH yausepcutet (I'ppHuapoB); MHCTHTYT 1O Mu-
Hepasiorust 1 kpucranorpadus, BAH (Jlumosa, /loHues);
YHUBEPCHUTET MO apXUTEKTypa, CTPOUTENCTBO U Fe01e3HUs,
Codust ([otikos, [Tetpo). M3ganueTo uma xapakrep Ha
Hay4Ha KHUTA C MPaKTHUYECKa HACOUEHOCT, CbC CUIHO U3-
paseH MoHOTpadHuueH XapakTep, Haid-7o0pe NpOosSBEH B
4yeTBbpTa maBa (55% ot o0ema Ha KHUTATa) U YACTUIHO
BBB BTOopa miasa (18% ot obema), KbJIeTO ca Mpe/ICTaBeH

HOBM TEXHO/IOIMM 3A
TTPOM: ‘BO HA

CTPOUTEIHN TYX/1H M BIIOKOBE
BE3 M3MMMYAHE

COOCTBEHH Pe3yJNITaTh 1 ca IUTHPAHH HAYIHH ITyOITHKAIIIT
Ha ChaBTOPUTE.

Kuurara ce ceecron ot mpearoBop (2 crtp.), 0OmIIpHO
pestome Ha Obarapcku e3uk (10 cTp.) 1 Ha aHIITHICKY €3UK
(9 cTp.) u yeTHpH OCHOBHU TJIaBH C (PUTYpH, TAOIHIIN U
JUTEepaTypa KbM BCsKa IaBa. HampaBeH e KpuTHYeH aHa-
JIM3, OIIEHKA W 0000IIeHNe Ha HAIMYHATA HAyYHO-TEXHH-
yecka mH(opManus B Obirapckara U 4yKIeCTpaHHA JIH-
TepaTypa, BKIIOYUTEITHO OBJITAPCKU IbP)KaBHU CTAaHAAPTH
n Bp3npuerute eBporneiicku Hopmu (EN) (BAC, BJC EN),
crauaaptid Ha ASTM, matenTu u ap. 3arnaBusaTa Ha Tao-
TunuTe U GUTYypUTe ca AyONnupaHd M HA aHIIMHACKA €3HK.

B mbpBa miaBa ,,HoBM Hacoku 3a MpPOM3BOACTBO Ha
CTPOHTENHN W3Aenus 0e3 m3mu4yaHe (TyXJHu, OIOKOBE U
JIp.) C BHCOKa GHEpPruiiHa W EKOJOTHYHA €(PEKTUBHOCT'
(7 ctp., 18 nuTHpaHW M3TOYHHIIM) € TIOCOYEH HapacTBa-
M WHTEPEC W M3CIEeNBAaHMS B TOBAa HAINPABICHUE TpPE3
MOCTICTHUTE TOIMHH, TIOPAIH TEXHUKO-NKOHOMHYECKaTa 1
eKoJIornyHa e()eKTMBHOCT HA HOBUTE METOJH M TEXHOJIO-
run. KoHCcTaTnpaHo € OrpaHHYeHO TNPIIIOKEHHE Ha TyX-
JIUTE OT TIIMHA MTOPaJX HUCKA SKOCT M HUCKA YCTOMYUBOCT
BBB BIaKHA cpera (OCHOBHO 3a M3rpakJaHe Ha BTPEIIHI
IperpajHu CTeHn). Pasmienanu ca HIKOW HOBH U yCHBBP-
[ICHCTBAHM METO/IX 32 IPOU3BOICTBO HA TyXJIH U OIOKOBE,
HalpuMep Ype3 CrIo0sieMH MPECOBAHM ITIMHEHH OJIOKOBE
(Interlocking Compressed Soil Blocks, ICSB) ¢ mogo6pe-
HU KOHCTPYKTHBHHU KauecTBa M MOBHUIIIEHA YCTOWYMBOCT.
3a TOBHWIIaBaHE Ha SKOCTTAa M BIATOyCTOMYMBOCTTa Ha
ICSB uznenusara kpM mrHATA ce 100aBsT nernen ot TEL]
U CMJISHA TpaHylIupaHa MeTamypruyna nuiaka (CIMILI).
[To-yecto TO3M BHA TyXiM U ONOKOBE ce cTabmiImM3mupar
upe3 nobapsHe Ha 5—15% 1UMeEHT U ce mpuiarar B Hi-
KOM CTpaHH. ITocouenu ca rimaBHUTE TCXHUYCCKHU, UKOHO-
MUYECKH U €KOJIOTUYHH 3aJjauu, KOUTO TpsOBa ma Obaar
pelieHu.

B®B BrOpa mmasa ,,CTPOUTETHN U3ACTHS, TOJTyYaBaHH
0e3 m3nuuaHe Ha ocHoBara Ha mnemnen ot TEI™ (34 cTp.,
5 ¢ur, 3 Tabm., 60 6ubI. U3T.) ca pasrieaaHH MOTyYaBa-
HC, CbCTaB, CBOMCTBA U XapaKTCpHUCTUKKU Ha ICnejTa OT
pasnmuunu TEL] B cTpaHara; Bb3MOXHOCTU 32 HEWHOTO
OITOJI3OTBOPABAHC, KWHETHKA U MCXaHU3bM Ha pCaKIusaTa
B cuctemara nenen ot TELl-Bap; npunoxeHus 3a npous-
BOJICTBO Ha CTPOMTEIIHU M3JIEIHsI; MI0KA3aTeH, KOUTO OIl-
PEIEIST NPUIOKUMOCTTA Ha TIETINIUTE B CTPOUTENICTBOTO;
usnonsBade Ha neneiau or TELL nmpu npousBoaCcTBOTO Ha
M3MUYaHU TYXJIH U OJIMKOBE C KepaMUYHA CTPYKTYypa; U3-
non3Bane Ha nenenu oT TEL] mpu mpousBoactBo 6e3 u3-
IIM4aHe. I/IJ'I}OCTpaTI/IBHI/IﬂT Marepual BKIHOYBAa KOHKPECTHU
TaOIUYHA JaHHU, CbCTaBU, XUMUYHU PCAKINU, XUMHUYHHU
ChCTaBH, EJIEKTPOHHOMUKPOCKOIICKA CHHUMKH, CXEMH Ha
MPOLIECH U JIP.

B tpera rmasa ,,Ctpoutesnnu uzzienus 6e3 u3nuvyaHe Ha
OCHOBaTa Ha IVIMHA, BAp ¥ CMJISIHA TPaHyJIMpaHa JOMEHHA
uutaka (CLAL)“ (18 crp., 4 dur, 3 Tadn., 35 6ubI1. U3T.)
ca pasriie[JaHu ChCTaBU M CBOICTBA Ha JIOMEHHATA 1IUIAKa;
crabunu3upane Ha riuHa ¢ 106aBku Ha CIJII; cTrabuiu-
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3WpaHe Ha KaOoJIMHOBA TITHHA ¢ Bap, rurc u CIAIL; ctabu-
TU3upaHe Ha KaonmHoBa mirHa ¢ Bap u CI/ILL; n3crensa-
HUS B OKPYIHEHH J1A00paTOpHU Maniadu 1 B 3aBOACKH yC-
JIOBUSI; TEXHUUECKH M3IUTAHMS HA IWINHIPUYIHU IPOOHU
TeJsa ChC CTAHAAPTHH Pa3MEPH U Ha IPOU3BEICHU TYXJIH C
peasHu pa3MepH, cpesl KOUTO 00eMHO U3MEHEHHUE, TUHEH-
HO YIBJKCHHE, SIKOCT Ha HATHUCK, CKOPOCT Ha MOTTbIIAHE
Ha BOJa, Mpa30yCTOMYMBOCT, TEPMUYHH CBOMCTBA; OLICHKA
Ha TEXHUKO-MKOHOMHYECKHUTE U €KOJOTHYHHU MPEANMCTBA
Ha TexHojorusTa. Pasmienana e posiara Ha pa3iIniHU XU-
MHUYHH J00aBKH ¥ HA XUMUYHUTE PEAKIHN HA TIIHHECTOTO
BEIIECTBO C JI00aBKHUTE M BoJaTa MpH Temreparypu ot 20
10 30°C. TexHomoTHsATa HA TE€3W MPOU3BOJICTBA € CPABHU-
TEJTHO MPOCTA U BKJIFOYBA OIIEPAIINH IT0 CMECBAHE, HaBIIaXK-
HsBaHe, UTacTHQHUINpPaHe, pOpMyBaHE U OTICKAaBaHE BbB
BJIaXHA arMocdepa NMpu CTallHU TEMIEPaTypu U CyIICHE
Ha BB31yX. OOOpyIBaHETO € CHIIO ONMPOCTEHO, KOETO ce
0Tpa3siBa MOJIOKUTEITHO HA NKOHOMUKATa Ha MpoIeca.

B gerBwpra masa ,,CTpouTeaTHN U3ACIUs 0e3 H3MMYa-
He (TyxJin, OJTIOKOBe U /Ip.) Ha Oa3a mimHa, Bap u rurc’ (47
¢ur., 11 Tabds1., 82 IUT. K3TOYHHUIIN) Ca IPEACTABSHH COOCT-
BEHHU M3CJICIBAHMA 110 Pa3paboTBaHe Ha (PHU3HMKOXHUMHUYHHU-
TE U TEXHOJIIOTMYHU OCHOBH Ha METOJ M CHCTaB 3a IOIY-
YaBaHE Ha CTPOWTENHU TyXJNW M OJOKOBE 0€3 M3MUYaHe
Ha 0a3a IVIMHa, Bap ¥ THIIC, IPOBEPEHU MPH MOTYITHIOTHI
M3MUTBAHMSA U 3aIIUTEHU C ABE MATEHTHH 3asBKH. SIKOCT-
Ta ce (OopMHpa OT PEaKLUHUTE Ha IIMHECTOTO BEIECTBO C
BapTa U OT 00pa3yBaHETO HA E€TPUHTUT. TEXHOIOTHYHNUTE
M3CIIE/IBAaHMS CE IPEIXOKIAT OT aHAIN3 Ha JINTEPATypHH
JIAaHHM 32 KMHETHKaTa M MEXaHU3Ma Ha peakiusTa INd-
HECTH MHUHEpalIn-Bap U IIPOBEXkKIaHE HAa COOCTBEHU KUHE-
TAYHHU U3CJICIBAHUA 34 4aCT OT INTMHECTUTE MUHEPAJIN, 3a
KOMTO TaHHUTE JIUTICBAT WK ca HemrbIHU. OO0CHOBaHH ca
MEpKHUTE 32 MOBHIIaBaHEe CKOPOCTTA Ha IMyII0JaHoBaTa pe-
aKIMs NpY TPOBEX/aHE Ha MpoIeca B PealHd YCIOBUSI.
Kunernkara Ha oOpa3yBaHe Ha €TPUHTUTA U MEXaHHU3MA,
110 KOUTO TOW NpENM3BUKBA Pa3lyBaHE Ha CTPOUTEIHUTE
W3/IeNusl, ca pasriielaHd Bb3 OCHOBA Ha OOIIMpHATA WH-
(dbopmanus B JMTeparypara 3a Heropure cBoiictea. Onru-
MU3UpaHU ca yCJIOBUITA 3a MIPEJOTBPATIBAHE HA €TPUHT Y-
TOBOTO pa3iyBaHe Ha 0O0eMa Mo BpeMe Ha BTBHP/sIBAHE Ha
n3IeNusATa Ype3 A00aBsIHETO Ha aKTHBAaTOPH Ha ETPHHIHU-
TOBara pCaKkuusa 1 HO)I60p Ha TEXHOJIOTMYHUTE MapaMETPpU
Ha nporeca. OleHeHa U CHCTeMaTH3upaHa € poysita U Ha
Jpyru GakTopu 3a paHHO 3aBHPIIBAHE HA €TPUHIUTOBATA
peakuusi: yCKOpsiBaHE pa3TBapsHETO Ha THIICa, J100aBs-
HETO Ha ONTHUMAaJIHO KOJIMYECTBO BOJA, 3pEeHE Ha Macara
npenu GopmyBaHe, pexHM Ha OTJICKABAHE U JIP.

I'maBHMTE 33734 Mpej pas3ryieaHUTe HOBH METOAM M
TEXHOJIOTHH Ca CJICIHUTE: J]a Ce MOJIydyar W3JeNusl C BU-
COKM TEeXHMYECKH I10Ka3aTejH, CPAaBHUMHU C Te3W Ha M3-
MCYCHUTC TYXJIM Ha OCHOBATa Ha ITIMHA; Ja CC€ IMOHMXKAT
pa3xomuTe U Jia ce MEeCTH SHEePrus; 1a ce CBeAaT 10 MUHH-
MyM €MHCHHUTE OT BpPE/IHH ra3oBe B armocdepara; Jia ce
OMOJI30TBOPAT oTnaabuuTe oT nenenu ot TELL u nomenHa
III1aKa.
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W3scnenBana e posisita Ha Pa3jiMYHUA aKTHBATOPH HA
eTPUHIMTOBATa peakuus. EKCIeprMEeHTaIHU H3Clie/iBa-
HUSI Ca TMPOBEJICHN C Pa3INuHK BUIOBE [VIMHU: &) UINTOBA
TIMHA OT HaxomuIne ,,MupkoBo* kpait Copust CbC CHABP-
xanue Ha 8—10% mmnt u 5-6% mMHECTH MHUHEpanu OT
TpyraTa Ha MOHTMOPWJIOHHTA; 0) JIbOCOBA TIIMHA OT paifo-
Ha Ha Pyce cbc cpappkanne Ha 7 mMac.% Ha dpakust —5
+ 2 um u 9 mac.% xomonaHa mHA (2 pm). [maecTuTe
MHHEpaId YCTAaHOBEHHU B JIbOCA CA4 MOHTMOPHJIOHT, XJIO-
PHT, WIUT U KAQOJIMHMT; B) Mepreina muHa ot KOro3amnan-
Ha beirapus, B KOSITO IIMHECTOTO BEIIECTBO € ChCTABEHO
OT MOHTMOPWJIOHUT, KAQOJWHHT, WIAT U XJOPHUT C OOIIO
CBHIBPKAHNE CTIOPEI PEHTTCHOCTPYKTYpHHU NaHHH 16—18
mac.%. B pesynrar Ha HONyTUIOTHUTE U3MUTAHKUS, TIPOBE-
JICHU Ha 000py/IBaHE ChCTABEHO OT MOCIJIEIOBATEIHO CBBP-
3aHU BaJIIIOBA MEJIHUIIA, NIMHOMEC, eKCTPYAep-Tpeca Tl
»MypaHm0*, 103aTopu U BIaKHA Kamepa, ca pa3paboTeHn
U TPOBEPEHH OMepalruTe, ChCTABISBAIIN [TPUHIIMITHATA
6mok-cxema Ha mporieca. OKOHUATETHUTE M3MHUTBAHUA Ca
MPOBEICHH ChC CMECH Ha WIIMTOBA IIIMHA U JI0OABKH C yC-
TAHOBEHUS ONTHUMAJICH ChCTaB. [Ipou3BeieHn ca TYXIIH C
peasiau pasmepu 25/12/6.5 cm, npecoBaHu Ha CriI00sieMu
JIbPBEHU (POPMH U OTJISIKAIHN ChIVIACHO YCTAaHOBEHUTE pe-
JKUMHU ycnoBusl. B Tabmuma V.6 Ha kHUraTa ca naaeHu
SIKOCTHUTE XapaKTEePUCTUKH Ha [TPOM3BEACHHUTE TyXJIU Oe3
aKTHUBaTOP U ¢ 100aBKka Ha aktuBatopute T AC3 u AC4.

HarpaBena e orjeHka Ha MKOHOMHYECKUTE U €KOJIO-
THYHM TPEITUMCTBA HA TEXHOJIOTHATA, KOSITO € MOKa3aia,
4ye eHePruiHUTE Pa3XxoH 3a IIPOU3BOJICTBOTO HA TYXJIH OT
ruHa, Bap u CIIII 6e3 n3nmuane ca ¢ 85% mo-HuUCKH, a
BpEIHHUTE ra30Bu eMUcHH — ¢ 80% MO-HUCKH OT CHOTBET-
HUTE pa3zXxoau U EMUCHHU IPU U3NCYCHUTE TYXJIM OT ITIMHA.
Texnonorusita € Ha eTar Ha IIPOMUIIIJICHU U3TTUTBAHUA.

OCHOBHHUTE PE3y/ITaTH OT MPOBCACHUTE HU3CIICIBAHHUS
ca TMoKa3aJd, ue MOAXO/ISIIH 32 CTa0MIN3UpaHe ¢ J00aBKH
Ha THIIC ¥ Bap ¢a TIIMHY U JIbOC C YMEPEHO ChIbPIKaHUC Ha
[JIMHECTO BEIIECTBO, ChCTABCHO OT IIIMHECTH MHUHEpan
C IIOBUIICHA XMMHYCCKa AKTHBHOCT. MepreHHaTa TJIMHAa
HE € MOJAXO/Ila 3a CTa0MIN3MpaHe ¢ Bap U THIIC C el
NoJyyaBaHe Ha TyXJIM U OJIOKOBe Oe3 M3MMyaHe Mopaju
HHCKa PeakiOHHA CIOCOOHOCT. Pesynrarure paskpupar
BB3MO)KHOCTUTE Ha TpEAIaraHus HOB IIPOICC 3a MPOH3-
BOJICTBO Ha CTPOMTEIIHU H3MACHs 0€3 U3NMUYaHe, KOUTO I10

Bunna Cepus [lo6aBka Ha SIkocT Ha orbBaHe SIKOCT Ha HATHUCK
cMmecTa Ne  akrtmBarop MPa MPa

Cwmec ¢ 1 AC3, 5% 1.76 11.88; 11.79
aKTHUBATOp AC3, 5% 2.21 11.62; 12.04
AC3 2 2.27 12.40; 12.33
2.35 12.56;12.98
Cwmec ¢ 1 AC4,20% 10.50; 10.70
AKTHUBATOP ACA4, 15% 10.62; 10.84
AC4 2 8.82; 9.10
9.03; 9.24
Cwmec 6e3 1 6.35; 6.12
AKTHUBATOP 5.81; 595
2 6.07, 5.92
6.24; 6.05
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cBOHUTE (PU3UKO-MEXaHMYHH U (PU3NKOXUMHYIHHU IOKa3are-
JIM ca CPaBHUMH C M3IIEUYEHHTE, MOITyYaBaHHU 110 IIMPOKO
IIpUIaraHara Kjiacnecka KepaMHUuHa TEXHOJIOTHS.

KHnurara e npeaHa3zHaueHa peayu BCUYKO 3a M3CIE0-
BaTeIN ¥ MHKCHEPHO-TEXHIUYECKH CIIEIUAINCTH B 00acTTa
Ha CTPOMTEIHNUTE MaTepHaINd W PAlMOHATHO H3IIOI3BAHE
Ha MPOMUIIUIEHH OTHAIbIH U IOCTBITHY CypoBuHU. [Ipen-
CTaBJIsIBa MHTEPEC M 3a CTYIEHTH, JOKTOPAHTH, CIelna-
JIM3aHTH B OONACTUTE CHJIMKATH, aHAJIU3H, U3IUTBAHUS U
W3CIIe/IBAaHNSL Ha CTPOMTENIHM M HEOPTaHWYHU MaTepHaly
U JIpyTH.

J. JI. LaneB

33)13‘[“ o AaHAJUTHYHA XUMHUSA

3arnaBue: 3aauy Mo aHanuTH4Ha xumust. [ponecu u
H3I0JI3BAHETO UM B XUMHUYHHUTEC METOIH 34 aHAJIU3
Astopu: I'. Ilexos, /I. IlexoBa, I'. I'enueBa
N3parencTBo: YHUBEPCUTETCKO U31ATEIICTBO

,»CB. Kimmment Oxpunacku®, Codus, 2016, 247 ctp.
ISBN: 978-954-07-4100-0

IIpeacraBsuero Ha TO-
Ba HOBO y4eOHO Iomarajo
B o0JlacTTa Ha aHAJIUTHY-
HaTa XUMHSA € HE CaMo
npodecuoHaHO  3aabII-
JKEHHE, HO ChINO Taka U
HUCTUHCKO  y/IoBOJICTBUE!

N

TEOMNMA NEXOR
DAMWEAA LUEKOBA
TAAMHA, TEHYERA

3agauu [Ipe3 wsoto Bpeme Ha
Nno aHaAumu4Ha CBOSATA  JBJITOTOJMILIHA

xumusna K

fpouccu ucropust Karenpara 110

u uanoaaBaxemo um
B xumuuHume
MEamogu 3a aHaAuz

AHAJIMTUYHA XWUMHUA 1pU
Coduiickus yHUBEPCUTET
et g ,»CB. Knmument Oxpuacku®

€ U3IBJIHSBAJIA CBOSITA PO-
7151 32 €(DEKTHBHO M Ka4eCTBEHO 00y4eHHEe Ha XMMUIIN ChC
3aJb1004YeHa aHaJMTHYHA MOArOTOBKAa. Hammumero Ha
MOJIEPHU YYEOHHUIIM U y4eOHHU 1MOocoOus € eHO OT ycJo-
BHATA 3a Ta3U AEHHOCT.

Hcropuueckara cripaBka 1Mokaspa, 4e MbPBOTO y4eO-
HO TIOMarajio B Hallara cTpaHa € MOJArOTBEHO oT mpode-
cop n-p Hukoma Jloopes mpeau 126 rogunu (H. [o6pes,
,»,KpaTrko pbKOBOJICTBO 10 KauecTBEHAaTa XMMHUYECKa aHa-
nmu3a“, Codus, Ibpxk. neuarnuna, 1891, 64 c.). [Ipe3 uz-
MHUHAJIMTE JICCETUICTHS B KaTepara ca n3AaeHu HIKOIKO
JICCETKH y4eOHUIM M y4eOHU 1MOocoOusl M perieH3npaHara
KHUTa € MopenHuAIT, Ho He nocieneH Ne 42 or Tasu no-
penuna. ToBa M3naHue € ChbBCEM HaBPEMEHHO, Thil KaTo
MIPEANIIHYI T000HN COOPHMIM 0 aHATUTHYHA XUMHS U
WHCTPYMEHTAJIHU METOJM Ca W3/1aJlcHH ChOTBETHO MpEI
mosede ot 30, 20 u 10 roquuau: Ct. Anexcanapos, ,,Coop-
HUK OT PEIIeHN 33/1au¥l 110 aHAIMTHYHA Xumus, [leuarna

6azana CVY ,,Cs. Ki1. Oxpuncku®, Codus, 1982; Ct. Anex-
caHzpos, ,,COOpHUK OT PEHIeHH 33/a4d 110 aHAIWTHYHA
xumus’, Copus, Yaus. usn. ,,Ce. Kin. Oxpuacku®, 1996,
395 c., ISBN 054-07-0788-9; b. XemsskoBa, 1. Kynes,
I Ilexos, C. I'anesa, JI. Illumkosa, M. Muresa, b. EB-
THUMOBA, ,,COOPHHK C PEIICHN 33a9d 10 HHCTPYMEHTAI-
HU METOIH 3a aHanm3“, YauB. u31. ,,CB. K. Oxpunckn®,
Coous, 2007, 469 c., ISBN-10: 954-07-2330-2, ISBN-13:
978-954-07-2330-3.

Agtopure 1. ac. 1-p I'eomu Ilexos, 1. ac. a-p Hanu-
ena llexoBa u gou. n-p 'anuna ['eHyeBa umar rossiM mnpe-
MIOZABATEIICKH ONUT B 00JIACTTa HA aHATUTHYHATA XUMHUS,
a IIBPBUTE JBaMa OT TAX ca pabOTHIIM MHOTO TOAMHHU ChC
CTYACHTH, KPBHKOYHHUIM M YUCHHUIIN MTPH TOATOTOBKATa 3a
YCTIEUTHN y4YacThsl B HAI[MOHAIHU W MEKIYHAPOIHH ChC-
Te3anus u onumnuaau. [n. ac. a-p I. IlexoB e aBTOp 1 Ha
nBa yueOnuka: I IlexoB, ,,AHanuTnaHa xumus. PaBHOBe-
cus B pa3tBop®, YamB. u3n. ,,CB. K. Oxpuacku‘, Codus,
2007, ISBN978-954-07-2656-4, 314 c.; I Ilexos, ,,AHa-
JUTAYHA XUMUS. XUMAYHA METOIM 3a aHaiu3", YHUB.
n3na. ,,CB. K. Oxpuacku, Codus, 2010, 379 c., ISBN
978-954-07-2960-2.

B pBpKOBOICTBOTO ca BKIIIOUEHH 628 3a7a4u C TEXHUTE
OTTOBOPH, KAKTO ¥ MHOTOOPOWHM MpuUMepH (pelieHus) —
72 Opost; JajeHu ca TEOPETHYHH OCHOBH M Ie(UHHIINH,
Pa3BHUTH U U3BEJCHHU Ca YPABHEHMUsI U U3UYMCIUTENHU (op-
mynu. lllecTTe OCHOBHE pa3zena Ha COOpPHUKA ca OHarJIe-
JIeHU ¥ JOITbIHEeHHU ¢ 12 durypu u 4 Tabmuiy, a B pa3nena
LI IprokeHus* ca najeHu 7 Tabiaumy ¢ MOJTHU MacH, KO-
e(UIMEeHTH Ha aKTUBHOCT, IPOTOJIM3HN KOHCTAHTH, KHCe-
JIMHHO-OCHOBHH HWHAIWKATOPH, CTa6I/IJ'lI/ITeTHI/I KOHCTAHTH
Ha MCTAaJIHU KOMIUICKCH, IIPONU3BEICHNSA HA pasTBOPHUMOCT
1 CTaHAAPTHU CJICKTPOJIHHN IMOTCHIIUAIHA. Yacr ot 3a1a4YUTEC
MMaT 10 HIKOJIKO MOy cioBus (10 3—4), C KOETO ce pasIin-
psiBa U oborarsiBa TexHHs 00xBart. l{uTupana e moses3Ha u
nocTbiHa auteparypa (10 3armaBus). ABTopute moadep-
TaBat, Y€ BCUYKHU 3aJa4U U MPUMEPHU Ca PCUICHU U IIPOBC-
PCHH ¥ OT TpUMAaTa MPEIOAaBaTe/I C M3IOI3BAHE HA U3-
6paHaTa H3BaJiKa OT CIIPaBOYHH JAaHHHW OT MPUJIOKCHUATA.

OO0xBaHaTH Ca OCHOBHHUTE paslesid Ha Kiacudyeckara
AHAJIUTUYHA XUMUA:

— KonunuecTBeHO mpecTaBsiHe HA BEIIECTBAaTa B pas-
TBOp (3HAuCIIM IM(PH U MpaBUIIa 3a 3aKPBITIABAHE; MOJ U
CKBHBAJICHT; KOHIICHTPAIIHS Ha Pa3TBOP; CMECBAHE Ha pa3-
TBOPH; aKTMBHOCT; KOC(PUIMEHT Ha aKTUBHOCT) — 18 cTp.,
38 3ajmaum; 6 nmpumepa;

— M3uucnsasane Ha pH B pa3TBOpH Ha MPOTOIUTH (CH-
JICH TIPOTOJIMT; ¢J1ad MPOTONUT; aM(OJIHT; MOJIUIPOTOHEH
MIPOTOJIUT; CMECH OT IIPOTOIUTH; Oy(PEepHH pa3TBOPH; CMEC
OT KHCEJHMHH; CMEC OT OCHOBH; (pOPMHU Ha MPOTOJHUTH B
3aBucumoct ot pH) — 28 c1p., 64 3anaun; 20 npumepa;

— IIporoHOMeTpHs (M3YHUCICHUS HAa PE3YNTaTH; KHCe-
JIMHHO-OCHOBHU HMHAWKATOPH; KPHMBHU HAa TUTPYBaHE; WH-
JUKaTOpHU rpemmkn) — 28 ctp., 128 3amaun; 4 mpumepa;

- KOMHHCKCHI/I CbCAMHCHUA U KOMIIJICKCOMETPUA, 06-
pa3yBaHe Ha KOMIUICKCH; ONPEACISIHE Ha KOMIUICKCHHTE
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¢opMH B paBHOBECHA CHCTEMa; KOMILIEKCOHOMETPHS;
xommuiekcu ¢ EDTA; MeTanoxpoMHu MHAMKATOPU, KPUBU
Ha TUTpyBaHe; MHAUKaTopHa rpemka) — 30 ctp., 104 3ama-
gm; 12 mpumepa;

— OOpasyBaHe W pa3TBapsiHE Ha yTalKu (IIpOM3Bee-
HHUE Ha Pa3TBOPUMOCT; Pa3TBOPUMOCT Ha yTaWKHU MPH pas-
JUYHK YCIIOBUS; M30MpPATENHO yTasBaHE; IPaBUMETpUS;
yraeuna tutpumetpus) — 30 ctp., 145 3agaum; 7 mpumepa;

— OKHCIATEIHO-PEIYKIIMOHHN MPOIECH (EIEKTPOICH
MOTeHLHAJ; ypaBHeHUe Ha HepHCT; BausiHue Ha MloHHaTa
cuia; BIUsIHKUE HA pH; CTpaHNYHU XMMUYHH TPOLIECH; 00-
paTiMa OKHCIIUTEIHO-PEAYKIIMOHHA PEAKIUS U eJIEKTPO-
JIeH TIOTeHINAJ; peqokcuMeTpusi) — 44 crp., 149 3amaun;
23 mpumepa.

B cOopHuKa He ca BKIIOYEHHU 3a/@add OT HAKOW WH-
CTPYMEHTAIIHU METOIH, CTaHAJIN BeUe KJIACHYECKH, KaTo
MOJIEKYTHA CHEKTPOPOTOMETpPUs, TOTEHIIMOMETPHS C
HOHOCEIEKTUBHU E€JIEKTPOIH, XEMOMETPUYHU ITOAXOIH
1 MOZIEPHH METPOJIOTHMYHU OLIEHKH (HEONpEeNeIeHOCT Ha
pe3yaTaTH OT U3MEPBaHUs, BAIUAUPAHE HA METON), KOU-
TO OMXa MODIM Jja ce€ B3eMaT IPEIBUJ NPHU ECBEHTYaJTHO
Obaeno npepaboTeHo M3AaHue, Thil KaTo MPeICTaBIIsIBAT
HapacTBalll HHTEPEC 32 CbBPEMEHHHUTE N3IUTBATEIIHH JIa-
Ooparopuu.
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B mpenroBopa kbM KHUTaTa aBTOPHUTE IIOCOYBAT KPbra
OT YMTATeIH Ha TO3W COOPHUK: ,,3a KOTO € MpeaHa3Haue-
Ha Ta3u KHATa? 3a BCEKH, KOHTO 00MYa J1a pemraBa 3a1a9u
[0 XUMUS U B YAaCTHOCT — 110 aHAJIMTHYHA XHUMHUS, KAKTO
W 3a BCEKH, KOWTO MCKa 1a pazdepe M Aa HAy9d XUMHS-
Ta, KaTo M3MOJI3Ba MHCTPYMEHTAapHyMa Ha KilacH4yecKara
aHaMMTHYHA XUMHA. ToBa criopes Hac TpsiOBa 1a BKIIIOYBA
CTYICHTHUTE, KOUTO M3y4aBaT XUMHUS U (hapMarrust, Onoio-
rust U MeauiuHa kKakTo B CY ,,CB. Kimument Oxpuackn®,
Taka W B APYTUTE BUCIM yuymiauma B bearapus. Kaurara
MOXE Ja € TIOJNIe3HA U 32 YUUTENN ¥ YICHHUIH OT CPETHOTO
yannuiie. Ho mopaau ToBa, 4e B HAaIIETO YYMUIIHIIE MHOTO
HaMallsl N3ydaBaHETO Ha XUMHA HE caMO Karo o0eM, HO U
KaTo ChIBPIKaHUE — XMMHATA B YUWIHIIE € BCE ITO-MAJIKO
TOYHA HayKa M BCE NIOBEYE OIMCATENIHA, TOBA TPAOBa 1a ca
YUYEHHLH CbC CIIELUATIEH HHTEPEC KbM XUMUS .

bux cu mo3Bonmi na mpubOaBs KbM IMOTCHIIMATHUTE
YUTATEeNN Ha TOBA y4eOHO MOCOONe YHUBEPCUTETCKH Ipe-
MIOJABATEIH, CTYACHTH OT MarUCThPCKU IIPOTPaMH, JOKTO-
PaHTH H CIICNUATN3aHTH, XUMHUIM-aHATUTHIIA OT MHOTO-
OpoitHuTe Maboparopum...

J1. JI. aneB
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HoBu xHUTH

Knura 3a karegpa ,,AHAJIMTHYHA XUMHUSA IPH
Codmniickn ynusepcurert ,,Cs. Knument Oxpuackn

3arasue: AX! — Jlrobumara karenpa, Kuura-andym 3a
KaTeapaTa [0 aHAJIUTUYHA XUMHUS

Asrop: 1. JI. Llanes, penakrop: M. A. Hatos

Wznanue na Kiry0a Ha HeocTapsiBaluTe XMMHUIN
Codus, 2016, 176 ctp.

B kpas Ha 2016 . ce
MOSABU MOpeIHAaTa KHUTa
Ha WI.-Kop. pod. au [u-
AXI - NioGymeara KeTRIER mutsp JI. Ilanes. Ta e

cnrarel) MOCBETEHA Ha Kareapara
3a Kateppara M0 aHAJUTHYHA XHUMHUS

e npu DaxkynTeTa Mo XUMHUs
n ¢apmamys, KakTo ce
Hapuya jHec, B Codwuii-
ckusi yHuBepcuter ,,CB.
Kun. Oxpuacku®. Knurara
ce Hapuua ,,AX! — Jho-
ommara karempa™. Karo
JIOITBJIHATETTHO  3arjlaBHue
€ rocTaBeHo oie ,,Kuura-anOym 3a karegpara 1o aHa-
mutrnyHa xumus. Keurarta ¢ m3manme Ha Kiyba Ha
HeocrtapsBamute xumunw, Codust, 2016 T.

Knurara, kakTo caMm aBTOpBT Ka3Ba, HE € KHUTA, UMa-
ma 100WIIeeH XapakTep, HUTO € UCTOPUYECKO YETHBO, a
€ IJI0Jl Ha MHOTOTOJIMIIIHA eMOLHS 3a Bb3XBaJla Ha Kare-
Jpara 1o HEOpraHUYHA U aHAJIMTUYHA XUMUs, a oT 1924
I. ¥ Ha CAMOCTOSITEIIHATA KaTeapa ,, AHAIUTHIHA XUMHA"* B
Coduiickus ynusepcurer ,,CB. Kimmment Oxpunacku™. Ta
€ HarucaHa Ha 176 ctpanuuu, ot kouto 40 npeacrapisiBar
215 cHUMKU Ha WIEHOBE Ha KaTeapara B pa3jIuvHU JeH-
HOCTH — THP)KECTBEHO BPhUBAHE Ha HArpajH, pa3HyBaHe
Ha TOAMIIHUHM, TOCTH Ha KaTeapara, CUMIIO3MYMH, KaKTO
1 JTHU Ha Becelle Hape] ¢ JeHHOCTTa B Pa3IMYHUTE JIa-
Ooparopun.

B kH#urara, mocBeTeHa Ha KaTelpara MO aHAJUTHYHA
xumus BbB DakynTera rmo xumus u papmartust mpu Coduii-
ckus yHusepcurert ,,CB. Ki. Oxpuacku®, aBTopbT npea-
cTaBsi OnorpaunTe HAa BCHYKH MPEIOaBaTeIN-XUMHIIH,
a B TTOCJICTHO BPEME 1 yYaCTBAIINUTE B MPEMOAABAHETO HA
(bapmarieBTHTE, KOUTO Ca WICHOBE Ha KaTeapara 110 aHa-

KnyE Ha HeoCTapABALMTE XMMMLW

Aumutep J1. Uanee

Corwn, 2016
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JIUTHYHA XUMHS. [IpeacTaBeHo e KapuepHOTO pa3BUTHE Ha
BCEKH WICH Ha KaTezipaTa (TolMHa Ha 3aeMaHe J1aJICHO 3Ba-
HHe, TUCepTalioHHa paboTa ChC 3arMIaBHe U HayYeH PBKO-
BOJIUTEII, CIEHAIN3aliK B Yy)KOMHA), IpenoaBaTelicka
JNEeHHOCT — JIEKIMOHHU KypCOBE M YNPa)KHEHUs, HAyYHH
MHTEPECH ¥ CITICAHMS, B KOUTO ca ITyOIMKYBaHU OCHOBHU-
Te My Hay4HH TpyaoBe. ToBa, KOETO IpaBy KHUTATa 0code-
HO IICHHA, Ca MHOXKECTBOTO IIUTATH Ha IyOJIMKyBaHH BbB
BECTHHIIH, CIICHUAIHO W3IAJICHN KHUTH WIN CIIHCAHUS C
OuorpaMuHM IaHHHM ¥ NHCAHUS 32 CHOTBETHHS WICH Ha
KaTeapara 1o aHaIuTHYHA XuMis. brorpaduunte ca cHao-
JICHHU U CbC CHUMKA Ha CHOTBETHUS CIIY)KUTEII.

Kawurara 3aBbpimBa ¢ a30y4eH IMEHEH yKazaTedl, B KO-
TO, OCBEH MMETO Ha YJIeHa Ha Kareapara 10 aHaJIUTHYHA
XHMHS, € TIOCOYEHO U HErOBOTO M3IHCBAaHE HA JIATHHUIIA,
TBI KaTO MHOTO X0Opa U3II0J3BAT PAa3INYHHU IPHOMH, 32 J1a
M3IIMIIAT CBOETO UME C JIATHHCKH OykBH. ToBa BCBHIIHOCT
€ IMETO, KOEeTO ce Cpella B MyOIMKaluuTe Ha APYTH €3ULH
— aHIVIMICKH, HEMCKH, (peHCKu.

YBajkaeMM KOJETH, aKko IpHUTeXaBaTe KHArara Ha Jlu-
mutbp JI. Hanes — ,,AX! — Jlrobmmara karenpa™ mie Ha-
MEpHTE B Hesl CIIOMEHH 32 Pa3INYHH XOpa, 38 KOUTO JOPH
HE CTe MMOJ03MPAJIH, Y€ ca M3JIe3NH OT Kareapara II0 aHa-
mutnyHa xumus npu Codwuiickus yausepcuret ,,CB. Kir.
Oxpunacku®. Haxon or TaX ca mpeOuBaBaiy B Karempara
MaJIKO BpeMe, a CJeJ TOBa ca Ce M3SBWIIM B IIOJNETO Ha
XHMHATA B pa3iu4yHu o0nacTu. [pyru ca ce MmoCBETHIH
M3IIUI0 Ha KaTeapaTa 10 aHAIUTHYHA XUMHS U ca OTIaIH
CBOMTE CHJIM 3a HEITHOTO M3rpa’kiaHe, KaKTO M 3a TOBA,
KOETO JTHec e ObJirapckara aHaIMTHYHA XUMUs. B kHurara
Ha nipod. [laneB Moke 1a HaMepuTe KpaTku ouorpadum u
3a IIpenoaBaTeliy, KOUTO e/[Ba Cera IPaBsiT CBOUTE IIbPBH
CTBIIKM B aHAIUTHYHATa XuMHA. Te ca ObJeeTo Ha aHa-
JUTHYHATA HayKa, ThI KaTo TOBA Ca MIIaJN XOpa, IIOCBETH-
JIM ce Ha aHAJIMTHYHOTO 3HAHHE U KOUTO B OBbJCIIE BpeMe,
IIe OJULIETBOPSBAT JyXa M NMPEACTaBUTE 32 aHAIUTHYHA
XHMHS B CTpaHara U 10 CBETa.

Kawnrara nma n ye6-6a3upaHo m3maHHE Ha caiiTa Ha
(daxynrera/karenpara <www.chem.uni-sofia.bg> u Ha
caiita Ha OuOnuorekara Ha Qakynrera <http:/www.
lib.chem.uni-sofia.bg>, <https://www.facebook.com/
BibliotekaHimialFarmacia>.

. Kynes

© 2016 Cpro3 Ha xumunuTe B beirapus
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Cnomenn 3a akaj. npo¢. Ilanaiior Bonues

3arnaBue: Crniomenu 3a bondyeB. MemopuanHa kHuUra 3a
akas. nmpod. nxu [Tanaiior PankoB bonues (1933-2015)
Asrop: 1. JI. Lanes, penaktop: M. A. Hatos

Wznanue na Kiry0a Ha HeocTapsBalyTe XMMHUIA

Codus, 2016, 122 ctp.

ToBa ¢ KHHMraTa ot 4I.-
xop. mpod. mH JumuTBp
Hanes, n3ganue Ha Kiry6a
Ha HEOCTapsIBalIUTE XMU-

Koy COC T P13 © XHARHHH

e JLL Haoen

Cnomenn 3a bonuen

MOPIEL TR KHICS
ol vury, Codwus, 2016,
on Boiuen o3ariaBeHa ,,CIIOMEHH
(1933-2015) «
3a bonueB“. Tsa HocH W
ﬂq JIOITBJIHUATEIHO  3arjlaBue
%
% »VleMopuarHa KHHTa 3a

akax. pod. axH [lanaitor
PankoB bonueB (1933—
2015)“. B Hes Ha 122
CTpaHHMIM ca cBhOpaHu
CIIOMEHH ¥ OT3UBH OT
CBbYUYCHHUIH, CHCTYACHTH, YUCHHUIIH, MPHUATEIN W KOJETH
Ha YOBEKa C TOJSIMO Chple M OE3KpaifHO MOYTEH YHH-
BepcUTeTcKH mpodecop. B Tiax ca mybnukyBaHu U IOBEUe
OT 45 CHUMKHM OT pa3JINdHH YeCTBAHUS, BPbUBAHMS HA T10-
YETHH TPaMOTH, ThPXKECTBA U TOIUIITHUHY C YIaCTHETO Ha
akap. Ilanatior bonues.

Knwurara e nocserena Ha namerra Ha [lanaiior bonues,
BCETPHU3HAT UCTHHCKH YHHBEPCUTETCKH IIpodecop, yueH
C HallMOHAJIHA M MEXIyHapoIHa M3BECTHOCT M 0COOEHO
MHTEpecHa JTUYHOCT. ChIIEBPEMEHHO Ta3W MEMOpHaJIHa
KHUTA € CJMH 3aCiIy’KeH maMeTHHK 3a [lanaiior Bonues
— TaKbB, KaKbBTO Ca TO BUAEIH, TO3HABAIM U 3aIIOMHWIN
HETOBUTE ChYYEHHIIN, CbCTYACHTH, ChbIPXIaHHU, ChTPYI-
HUIY, CbaBTOPH, KAKTO M HETOBU KOJIETH, IIPUSATEIH U y4e-
HUIIH.

B xuurara ca ce0paHu yaeOHUIHN, MOHOTpadUH U KHU-
ru (10), kakTo U HIHA OMOIHOTpadust Ha MyOIUKAI[IHATE
(217) na Ilanaiior bornveB. B Hes € BKJIFOYEHO M Harmca-
HoToO (30) 3a [Tanatior bonues. [IpunokeHu ca U pUCYHKH
Ha I1. P. Bonues ot mpo¢. I'amun IleTpoB W MHOXECTBO
CHMMKOB Marepuai. CieaBaT ClIOMEHH, HAlMCAHHU OT He-
roBu npusarenu (akazn. E. Tomosuucku, mpod. T. Ilees), ¢
xouto omie karo aere I[lanaior boHueB e Thyai ¢ TIX MO
yauuute Ha byprac. [1o-KbCHO ca ydyacTBaiau B KpbKOLU-
Te TI0 XUMMs1, OPTraHU3UpaHN OT TexeH yuuren. Crnex ToBa
clle/iBa OIMCAHUE HAa CHBMECTHM PabOTH WM IOCTHKEHHS
3aemHo ¢ [laHafiot, cpeq KouTo OWX OTOENA3aT CIIOMEHH-
T 3a CTYICHTCKUTE TOAWHM Ha mpod. . MexaHmKueB
M0-KbCHO Ha KOJIETUTE OT Karenpa ,,AHaJUTHYHA U He-
OopraHuYHa XUMHS " wi.-kop. npod. . Ilanes, mpod. Cr.
Anexcanapos, ipod. 1. Jlazapos, mpod. U. Kynes. Oco-
OeHO 3HauCHNE NMAT CIIOMEHHTE 32 akaja. boHues Ha Hero-
BuTe yueHHnH — npod. M. Muresa, nor. b. MiBanosa, morr.
I'. 'enuena, rmaBen acuctent /1. Llexoa. BB Bcuuku cro-

Codma, 2016

MEHH, 3acsTallly Pa3ITUIHU €TalH OT KUBOTa Ha akaf. [la-
HailoT boHYeB, Ma He caMO TOIUIOTa U OCOOEHO YyBCTBO
Ha yBa)XCHHE KBbM YUHTENs, podecopa 1Mo aHAIUTHIHA
XUMHUS, KbM JIEKTOpa U KbM 4oBeka [lanaiior boHues, HO 1
KBM epYIUIIATa U 0COOEHOTO MPEKIOHEHNE KbM CHhBETH-
TE 32 Pa3ChIJIUBOCT, OlaropasymMne W MOYTEHOCT, JaBaHU
OT YYHTEJsI, KOJIeraTa u MPHSTEIs.

M300m0 kHUTaTa 32 aKaJAeMHKa M YHHBEPCHTETCKUS
npodecop [lanaiior bondeB e mpiaHA ¢ TOIIIOTA W TpHUS-
TEJICKH YyBCTBAa KBM HETO KaTo BCSAKA CTPAaHHUIIA TO TPe-
CTaBs KaTo y4eH, KaTo Mmpogecop, ¢ 0COOCHO M3IIbUBAaHE
M0 BpeMe Ha JICKIIMHTE, KOUTO Ca YeTEHH B PEAHIa yHU-
BepcuteTd Ha bbarapus. bux Morein jga kaxa, 4ye ToBa
€ eHa KHUTA, KOSATO HAmoMHS 3a akaa. npod. ITanaiior
Bonues, koiito HE HamycHa 1pe3 2015 romuHa, HO KOMTO
MIPOIBJIKABA /1a IMa MSICTO KaKTO CPeZ Xopara, KOUTO TO
MIOMHST B pa3liBETa HAa HETOBUTE CHJIH, TaKa U CpPeJl OHE3H,
KOWTO CH CIIOMHSIT 32 HETO ¢ 100pO 9yBCTBO U OOHH.

Kawnrara nma n ye6-6a3upaHo m3maHHE Ha caiiTa Ha
(daxynrera/karenpara <www.chem.uni-sofia.bg> u Ha
caiita Ha OuOnmorekara Ha Qakynrera <http:/www.
lib.chem.uni-sofia.bg>, <https://www.facebook.com/
BibliotekaHimialFarmacia>.

. Kynes

ATOMHA eMHCHOHHA CHIEKTPOMETPHUS ¢ UTHAYKTUBHO
CBbp3aHa IJjiasMma

3arnaBue: ATOMHa €eMUCHOHHA CIIEKTPOMETPHUS C HHAYK-
THBHO CBbp3aHa IjIa3ma

Asropu: H. Jlackanosa, C. Benuukos, 1. [Terpoa
W3narencTBo: YHHBEPCUTETCKO M31aTeICTBO ,,Heodur
Puncku®, bmaroesrpan, 2016, 450 ctp.

ISBN: 978-954-00-0087-9

Bucoxo onensiBam mo-
JIO)KEHUTE OT aBTOPHTE
YCHIUSL Ja TPEACTaBAT
3a IBPBU IIBT B HallaTa
CTpaHa €IMH OT e()EeKTUB-
HUTE ¥ MOJECPHH METOIH
Ha aTOMHAaTa CIEKTPOCKO-
sl — aTOMHOEMHCHOHHA
CIIEKTPOMETPHS C MHIYK-
THBHO CBBp3aHa IUIa3Ma
(ICP-AES). Ta3u nayuHa
KHUTa ¢ MOHOrpaduucH
XapaxkTep IpercTaBisiBa
€/IHO paI[OHAJIHO ChYeTa-
HHE MEX]y yueOHO mocoOue 3a CTyACHTH, CIIeUaIH3aHTH
Y JIOKTOPAHTH, HAyYHA MOHOTpa(Hs 1 TOJIE3HO MPAKTHYE-
CKO TIOcOOME 3a aHAJIUTHUYHHU JIabOparopuu ¢ OOIIUpHA
crienMaIu3upaHa CIpaBOYHA YacT.

ATOMHA
EMHCHOHHA
CNEKTPOMETPHA
C UHAYKTHBHO
CaBPIAHA
MNIAIMA
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Kawnrara cpabppika moneseH u oOpe cucTeMaTH3HpaH
ydebeH MaTepuai, KakTo ¥ ONMMCAHNEe Ha OPUTHHAIHH Ha-
YYHU TOCTIDKEHHS Ha aBTOPUTE, HAMEPUIA MSACTO B MEXK-
QyHapoIHaTa CHeNHaNN3upaHa JUTEpaTypa W IUTHPAHU
OT HAIIK ¥ 9y’KICCTPAaHHU aBTOPH.

ABTOpHTE MMaT MHOTOTOJMIIICH OMHUT B 0oONacTTa Ha
aromHara criekrpockonus. [Ipod. mu n-p Honka Hemsn-
xoBa JlackamoBa or MHCTHTYT O 00mia M HEOpTraHWY-
Ha xumus (MOHX) na bearapcka akagemus Ha HayKHTE
(PAH) e gparoronumieH prkoBoguTen Ha Jlaboparopusta
II0 €eMUCHOHEH CIIEKTpaJieH aHaJN3 B WHCTUTYTA, YWICH Ha
pemakIoHHaTa KOJETHs Ha PEHOMHPAHOTO MEXIyHa-
ponHo crmcanue ,,Spectrochimica Acta Part B: Atomic
Spectrometry™ u chaBTOp Ha CTOTHHA ITyOJMKAI[MH B Ha-
YYHU W3aHuA y Hac U gyx6mua. o a-p Cepadum Be-
mmakoB BemmakoB (MOHX BAH) u . ac. a-p [lerpanka
ITerposa IlerpoBa ot kareapa ,,Xumus“ B FOrozanagaus
yauBepcuteT ,,Heopur Puncku* B bmaroesrpan ca yc-
TIEIIHU CHTPYAHUIM Ha 1pod. [lackanoBa mpe3 mocineaHn-
TE IeCeTHIICTHS.

Knwurara ce cbeton oT 448 cTpaHHIM TEKCT B § YacTH,
BKJTFOUUTEITHO JIB€ OOIIMPHH TaOIWIHY MpUiokeHus (254
cTp., 57% ot obuHs 0dem), 50 Gpurypu, 33 Tadbnuy u oKo-
710 533 MUTHPaHU TUTEPATyPHU U3TOYHHUIN KBM OTICITHH-
Te yacTd. YacT OT mUTHpaHaTa JUTEeparypa Hem30eKHO U
3HAYNTENTHO ce Ayonmpa B otaennuTe gactu. Oxomo 29%
oT obeMa — MpeIMMHO MaTepUaIbT B 4acTH 1-5, uma yde-
OeH xapakrep.

Kpatko chappkaHne Ha KHHUTaTa W paslpesielieHue
Ha HHGOPMAIUATa MEXAY OTACTHUTE Pa3enu € JaJeHO
TI0-7I0ITy.

Yact 1: ,Metomn Ha aroMHaTa CHEKTPOMETPHUS
BKJTFOUUTEIIHO aTOMHa eMUuchoHHa criekTpoMeTpust (AEC),
atromHa abcop6rmonna criekrpomerpust (AAC) u atoMHa
¢biryopectientHa criektpomerpus (ADC). To3u pasaen nma
MPEeIMMHO BBhBEXIAIT U yuebeH xapaktep (20 ctp., 3 pu-
rypH, 48 3ariaBus Ha IUTHPaAHA JIUTEPATypa).

Yacr 2: ,,ATOMHa EeMHCHOHHA CIICKTPOMETPHS C HHAYK-
TUBHO cBbp3aHa miazma (AEC-UCII). Mcropuuecko pas-
Butue. [Ipunuun Ha renepupane. l'openku u resepaTopu.
OCHOBHH XapaKTepUCTUKHU ‘. Pa3aenbT uMa npennu BCUIKo
XapakTep Ha yueOHO rmocobue ¢ MoHorpaduueH xapakrep
(24 ctp., 6 purypu, 107 nuTepaTypHU 3arIIaBHsl).

Yacrt 3: ,,Texuuku 3a BHacsHe Ha mpobu B AEC-HUCIT*.
Pa3FJTe)13HI/I Cca OCHOBHHUTC BHUAOBC IMHEBMATHYHU U JIPYy-
TH IMyJIBepHU3aTopu (KOHIEHTPUYEH, C KPHCTOCAHU IMOTO-
1111, baOUHTTOH, TUCKOB, YITPa3BYKOB), Pa3NPbCKBATCITHH
KaMepH, TEXHUKH 3a BHACSIHE Ha TBbpaU npodu (solid
sampling, eixekrporepmuuno usnapenue (ETV); BHacsHe
Ha cycnensui (slurry sampling, SS); uckpoBo usnapenue,
nazepHo u3napenue (LA), KakTo ¥ METOAUTE C XUIPHII-
HO reHepupane. ToBa e pasien ¢ yueOeH U onucarelieH
xapakrep (20 crp., 5 ¢urypu, 92 3aniaBus Ha LUTHpaHA
JIUTEPATYpa).

Yacrt 4: ,,Cnexkrpomerpu 32 AEC-UCII. UCII ¢ paau-
aJIHO U aKCHUAJIHO HaOJroneHue PasmienaHu ca CriekTpo-
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METpH, OCHOBHH ONITUYHU CXEMH, pPa3IeTUTeTHa CII0Cc00-
HOCT, IETEKTOPH U CpaBHsABaHE Ha BE3MOKHOCTHUTE Ha pa3-
mmaan AEC-UCII amapatn. Bxirouenn ca mpakTHYECKH
TIPUMEPH OT U3CIIEIBAHIS Ha aBTOPHUTE IIPH CIIEKTPOMETPH
C MHIYKTUBHO CBBbp3aHa IIa3Ma ¢ paJuaiHo HaOmoneHne
(Hamp. 3aBHCHMOCT Ha TPAHUIMTE HA OTKPHUBAHE B YHCT
pastBopuTen ot yecrorata Ha ICP; ompenensHe Ha As u
Cd BB Boan upe3 AEC-UCII ¢ Bucoka pa3mennTenHa cro-
COOHOCT; OTIpeieNIsIHe Ha CJIeAN OT TOKCUYHH €JIEMEHTH B
MOYBH M CEUMEHTH; OIIPEeITHEe Ha CIeIN OT PEIKO3eM-
HU €JIEMEHTH B PEIKO3EMHH MaTPHIIN; ONpeesiHe Ha Re
B MEJIHU ¥ MOJTMOJICHOBH KOHIIGHTPATH) U TIPH HHIYKTUB-
HO CBBbp3aHa IIa3Ma ¢ aKCHaJHO HaOmroneHue (ONTHIHA
cuctema ¢ kpbra Ha Rowland, xomorpadcku pemerkn u
JUHEHHU TIONYTIPOBOIHUKOBH JAETEKTOPH; TPAaHUIM Ha
OTKpPHBAHE B YHCT PAa3TBOPUTEIN MPH ONpeneisHe Ha Re;
CHEKTPAIHU MPEYCHUS U NCTHHCKU TPAHUIM HAa OTKPUBa-
He mpu onpenersiie Ha Re B mpucberBue Mo, Al, Ti, Fe,
Mg, Ca u Cu xaTto MaTpU9HN KOMITIOHEHTH). Pa3nensT nMa
L[eHeH y4eOHO-MeToiueH 1 MoHorpaduueH xapakrep (38
ctp., 17 ¢urypu, 10 Tabnuum, 59 3arnaBusi Ha UTHPaHA
JTUTEPATypa).

Yacr 5: ,,AEC-UCII — Cnexrpanau npedenus. Me-
TOIW 3a Kopeknus Ha (oHa. Hecrekrpamau mpedeHus .
Crnen pa3mieaHUTe CUCTEMATHIHH €(eKTH € JUCKYTHpa-
Ha HaKPaTKO M MPELUU3HOCTTA HA AaHAIUTHYHHUTE Pe3yIiTa-
TH ¥ U3MOJI3BAHETO HA METOJA Ha BBTPEIIHMS CTaHIAPT.
Ta3u gacT nMa [eHeH METOAMYEH XapaKkTep KaTo 4acT OT
Hay4YHO-TIPUJIOKHA KHUTA U y4eOHO MTOCOOHE 3a yJalln ce
1 1a0OpaTOpHU aHATUTHIIM-CIIEKTPOCKOTUCTH (26 cTp., 10
¢durypwu, 81 3arnaBus Ha ITUTHPaAHA JIUTEPATYPA).

Yacr 6: ,,AEC-UCII — KonnuecTBeHa OLIEHKA Ha CIIEK-
TpasHuTe npedeHus. Kpurepnu 3a rpaHUIM Ha OTKPUBAHE.
I/I360p Ha aHAJIMTUYHHA JIMHUU B IPUCBCTBHUEC HA MAaTPpUYHHA
KOMITOHEHTH . Pa3rienany ca KOHIEMIIMY 32 H3YUCIIIBaHE
Ha TPAHULIATE HAa OTKPUBAHE, KPUTEPUH 32 UCTHHCKA I'pa-
HUIla HA OTKPUBAHE, BIMAHUC HA CIICKTPATHUTE IMTPCUCHUA
BBPXY T'PAaHHUIMTE Ha OTKPUBAHE, 3aBUCUMOCT Ha MCTHH-
CKHUTC I'PaHUIUM HAa OTKPUBAHEC OT KOHLICHTPpAIUATa Ha MaT-
PUYHUTE KOMIIOHCHTH, ONITUMAJICH I/I360p Ha aHAJIUTUYHHN
JIMHUM TIPU aHallM3 Ha MpoOH C pas3linueH ChCTaB 3a eJi-
HOKOMIIOHEHTHH Y MHOT'OKOMIIOHCHTHH MaTpHIu, HpO6I/I
OT OKOJIHAaTa Cpela W JIPyrd MHOTOOPOWHH TMpPHUMEpU OT
W3CIIeIBAaHUS U MyOJMUKAIMU Ha aBTopuTe. ToBa € pasien
ChC M3pa3eH METOAMYeH M MOHorpaduueH xapakrep (32
CTp., 3 durypu, 9 Tabmuum, 74 3ariaBus Ha IUTHPAHA JIH-
Teparypa).

Yacr 7: ,,AEC-UCII — Ontumusupane Ha pabOTHHUTE
ycnoBus™“. [laneHu ca MHOTOOPOHHH MPAaKTHYECKU ITPHUMeE-
PH, B YaCTHOCT IIPH OIpe/IelIsiHE HA PEAKO3EMHH €JIeMEHTH
1 IIpHU aHaJIM3 Ha PpEAKO3EMHH MaTpulld, OKCUJIHHU KpUC-
TAJIHU MaTepuali U MpoOu OT OKOJIHATa Cpefa, MOYBH, ce-
JIUMEHTH, TEOJIOKKH TpoOu | 1p.). Ta3u yacT e mosne3Ha
3a MNPAaKTUKYyBalllkd CIEKTPOCKOIIUCTH U UMa METOAUYCH
W Hay4YHO-TIpaKTH4YeCcKH Xxapakrep (26 ctp., 6 durypu, 12
Tabnuiy, 60 3arTaBusi Ha TUTUPAHA JIUTEPaTypa).
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UYacr 8: ,,[Ipmmoxenns . Crex BpBeXIaIIA 9acT U IIH-
TUpaHa JINTePaTypa, BKIIOYUTEIHO OCEM MyOIUKAIlMK Ha
aBTOpPHUTE, Ca JAJCHU JBE OOUIMPHU CIIPABOYHHU TaOIUIH
(246 ctp., 2 Tabmumy, 12 3araBus Ha IUTHPaHA JTUTEPATY-
pa). [Mpunoxenue 1. ,,Pernctpupanu crekTpasHu TUHUA
Ha pefko3eMHUTe erneMeHTH * u [Ipunoxenune 2. ,,30pa-
HY anaymTuyan uHun Ha Y, La, Ce, Pr, Nd, Sm, Eu, Gd,
Tb, Dy, Ho, Er, Tm, Yb u Lu B npucscTBHE Ha BCsKa pen-
KO3eMHa MaTrpulia MOOTAEIHO ¥ UCTUHCKHUTE IPAHUIM Ha
OTKpHBaHE, U3YMCJICHHU 110 OTHOILICHHUE HA Pa3TBOPEHOTO
KOJIMYECTBO TBBpAA MMpoda‘‘. Tazu mpuIoxkHa 4acT € moJe-
3€H CIPAaBOYHUK 3a J1adOpaTopHaTa MpakTHKa, TNIAaBHO 3a
MPaKTUKYBAIH CIEKTPOCKONUCTH, OCHOBaHA HA HAyYHH
MIPUHOCH U MyOJIMKALIMK HA aBTOPHTE.

ABTOpHUTE Ca KOMIIETEHTHH M HMMaT IbJITOTO/MILICH
OITUT W HAYYHU IyOIMKaluK B 00JIacTTa Ha TOIrOTBeHATA
KHUTA [0 aTOMHa €MHCHOHHA CHEKTPOMETpPHUSI C MHIYK-
TUBHO cBbp3aHa 1iazma. MetonsT AEC-UCII e mupoko
pa3npocTpaHeH y HAC U B CBETOBHAra MpakTHKa. Borpe-
KM CPaBHUTEIIHO BHCOKaTa M'bPBOHAYAIHA MHBECTUIMS U
€KCIUIOATAIIMOHHHUTE PA3XO/IH, METOJBT € KOHKYPEHTOCIIO-
co0€H, MPOM3BOAUTEICH, MHOTOEIIEMEHTEH, J0CTaTh4YHO
MIPEH3eH U 1ocThiieH. JluTeparypara Ha ObJIrapCKU €3UK
€ OrpaHHMYeHa, a JIMIcara Ha y4eOHo rmocobue u JmTepa-
Typa 3a MPaKTUKyBAIIUTE JTaOOPATOPUHU B Ta3H O0OJIACT ce

YyBCTBa MHOTO OTJIaBHA Ipe3 MOCIEHUTE BE-TPHU Jece-
THIIETHSI.

[Ipu TaxbB 0OmMHpPEH TPYA ca HEM30EeKHH peauna Oe-
JIOKKU OTHOCHO HOMEHKIIATypara, HSKOM TMOHSTHS — MO-
BIIMSIHA OT aHIVIOE3WYHATa JIUTeparypa U IMpoIycku. bu
OWJI TOJIe3eH MpPEJMETEH yKa3aTel Ha HSKOM KIIOYOBH
nymu. Jlumncsar Haxon mogo0Hu Metoan kato MIP-AES,
DCP-AES, ICP-MS, nerexropure CID u HAKOM HOBOCTH
IpH KOMIIOThpHaTa 00padoTka Ha IaHHUTE, KaKTO M
cBbp3BaneTo Ha [CP-AES B MoTOYHM M TTOTOYHO-MHKEK-
[[OHHU CHCTEMH 33 aHAJIU3 U C METO/IM 33 KOHIICHTPUPAHE
on-line n off-line). He e mpeacraBeHo mo-moapoOHO ToIsi-
MOTO pazHoobOpaszme ot mynaBepusaropu (Hamp. DIN, grid,
micro-, V-groove, MSIS u 1p.).

KHurara HechbMHEHO 1€ HAMEpH CBOETO MSICTO B
MHOTOOpOHHHUTE JTabopaTopuu, paboTemu B 00JacTTa Ha
EJIIEMEHTHUS aHaJIU3, ONPE/CIsIHE Ha CIISH OT €JIEMEHTH,
MHOT'OCJIEMEHTEH aHaJIN3, KOHTPOJ Ha BOIH, TEOJIOKKH
npoOu, arpOXUMHUYHH MTPOOH, aHATIH3 HAa XPaHH U JIPYTH.
Ts npencrasisBa MHTEpEC 3a CTYACHTH, MAaruCTpPaHTH,
JIOKTOPAHTH M CIIEIHaln3aHTh B 00JlacTTa Ha MOJiepHara
AHAJIMTUYHA XUMHSI, THCTPYMEHTAIHUTE METO/IH, aTOMHA-
Ta CHIEKTPOCKOIHS U JIPYTH.

J1. JI. aneB
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