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Bveeoenue (éxniousa anomauus na npeocmaseHus npoekm, ueiu, padbomua npozpamad,
npeosudenu oelinocmu - 00 2 cmp.)

PasButneTo Ha MHAyCTpHaIM3alMATa B CBETOBEH Mamad BOAW 10 3aMbpCsSBaHE Ha
MOJITIOYBCHUTE M MOBBPXHOCTHHU BOJIH, KOETO CE€ OTpa3siBa U BbPXY Ka4eCTBOTO M HA TIUTCHHHUTE
Boau.Criopen upexrtusa 2000/60/EC (ot 23 oxtomBpu 2000 r.) Ha EBpormeiickus chio3 10
OTHOIIICHWE Ha CTaHJIAPTUTE 332 Ka4eCTBO Ha NMUTEHHATa BOJA, BHB BPB3Ka C OMA3BAaHETO Ha
OKOJIHAaTa cpeia, uMa 33 MOTEHIMAJHO ONAacHH BelecTBa, OoT KouTo 20 ca IpUOpPUTETHU
3aMBPCUTEIN BHB BOJUTE: TEKKU METAN KAaTO KaJIMUH, )KUBAK, apCEH, OJIOBO H JIP., apOMATHU
ChEJIMHEHMS, U T.H. [1].

3a 51a ce moJiyuM MUTEWHA BOJIa C BUCOKO KAayecTBO, EBpONMENHCKUAT ChIO3 MpejJiara jaa
ObIaT pa3padOTEeHW MOAXOJAIIA METOAM 3a IPEUYUCTBAHEHA BOIU OT HPUOPUTECTHU
3aMBPCUTENIN U TOTEHIMAIHO OMACHH BEIIECTBA.

AncopOnusTa MPeICTaBisiBA CPaBHUTEIHO JOCThIIHA W €BTUHA TEXHOJIOTHS 3a
BHUCOKOC(EKTHBHO TPEUYUCTBAHE HAa BOJAW, IOYTH 0€3 CTPaHWYHU TPOAYKTH (KOTrarTo
ajicopOnmsaTa ce KOMOMHUPA C BUCOKOS()EKTUBHU MPOLIECH Ha perenepupane) [2].

LlenTa Ha HACTOSIIUAT MPOEKT € Jla c€ Pa3paboTIAT METOAM 32 CHHTE3 Ha BBITICPOTHH
aJICOPOCHTH C TOIXOASIIA IMOpPecTa TEKCTypa W XHMHUYEH XapakTep Ha TOBBPXHOCTTA,
NOJYYeHH Ha OCHOBaTa HA pPa3IMYHM OTHAJHU MPOAYKTH (CEJIICKOCTOMAHCKU TPOIYKTH,
NOJMMEPHH MaTepHalld, OPTaHUYHH OTHAIBIM), U J]a C€ ONPEIeNU TAXHaTa eEKTHBHOCT NPU
MPEYUCTBAHE HA BOJHM M BB3AyX OT HWHAYCTPUATHH W OWTOBU 3aMbpcuUTeNd. EqHM OT Haii-
HIMPOKO M3IIOJI3BAHUTE aJICOPOCHTH Ca Pa3IMYHU BBIJIICPOTHH MATEpUAIU - BBIIICPOIHA TIsTHA,
AaKTHUBEH BBIJICH, KOMIO3HUTH, TpadeH U Ap. B HacToAmms mpoekT me ObIaT pa3paboTeHu
METOJIM 32 CHHTE3 Ha HAKOM OT TAX 4pe3 TEPMOXMMHYHA 00paboTKa Ha CypOBHHATA, TUPOJIUA3 U
aKTHBaLWs ¢ BOIHA mapa mpu Temmeparypu 600-900°C B momxomsmt peaxrop. [Tomydenure
ajicopOeHTH e OBbaaT oxapakTepusupanu upe3 MY CcHekTpoCKOmusi, PeHreHOCTPYKTYPEH
aHaJu3, €JIEMEHTECH aHaIN3, TEPMOTPABUMETPUUYEH aHANIM3, a30THA Quznucopoums u ap. [3,4].
W3cnenBaHusTa 1Mo MPOEKTa Ie MO3BOJIAT JIa C€ ONMPEICIIAT ONTUMAIHUTE XapaKTePUCTHKH Ha
BBIJICPOTHUTE aJCOPOCHTH, KOUTO CHOTBETCTBAT HA MAaKCHMAJIHU a/ICOPOIIMOHHM KalalUTeTH
10 OTHOILIEHWE HA JajieHu 3ambpcutend. Llle ObIaT HaMEpEeHU HaK-OAXOIAIINTE CYPOBUHH,
METOAM 332 MOJU(HIMPaHe Ha MOBBPXHOCTTA M yCJIOBHs Ha 00paboTKa, ¢ IeJ MmoyrydaBaHe Ha
BUCOKO €()eKTUBHH BBIVICPOIHH aICOPOCHTH 32 OTCTPaHIBAHE Ha CICTHUTE 3aMbpCUTENN: Mn,

dbenomu, Pb, Hg, nadgTanun, TaHuH, meCTUIIUIN, Oarpuia U MPOAYKTH OT TSIXHOTO pas3jiaraHe
[5,6].
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PaboreH 1uiaH Ha u3cieoBaTeNicKaTa padora:

1. Cunre3 Ha BeriepogHuTe aacopoentu. Tepmoxumuaaa 06paboTKa Ha CYPOBHHHUTE C
kuceanHu. KapOoHu3anus 1 1ocjie/iBaia akTHBAIUS Ha IMOJTYYCHHUTE POIYKTH.

2. OxapakTepusupaHe Ha MOJIYYCHUTE MPOAYKTH C MOJIepHa anaparypa: EneMenTen
aHaJIN3,TEPMOTPABUMETPHUYCH aHAIM3, a30THA (PU3UCOPOIUS U JIp.

3. TlpunokeHHe Ha CHHTE3UPAHUTE MaTePUAIHM KaTo aJIcOPOCHTH 3a MPEYHCTBAHE HA BOJIN
OT ciieqHuTe 3ambpcutenu: Mn, denonu, Pb, Hg, nadbranun, TanuH, mectunuay, 6arpuia u
IPOAYKTH OT TIXHOTO pasJiaraHe.

4. PasmpocTpaHeHHE Ha MOJTYyYCHUTE Pe3yJTaTH B MyOIUKAIIMYA B PCHOMUPAHHA HAYYHU

CIHMCaHUs U B JOKJIAJM B MEXKIYHAPOIHU HAYYHU POPYMHU.

Pezyaimamu u oocvacoane (0o 10 cmp.)

Enna or 3aaunTe Ha HACTOAIIMA MIPOEKT € pa3paboTBaHEe Ha HOB METOJI 3a M0JIy4yaBaHe Ha
BBIJIEPOJHA IIHA KaTO MHOTO (YHKIMOHAJIHA pPa3HOBUAHOCT Ha IIOPECTHsI BBIVIEPOL.
HHtepechT KbM Hesi € OOyCJIOBEH OT HSIKOM HEWHU €IMHCTBEHHM IO POja CH CBOICTBa
OarojapeHre Ha KOMTO TS IIPUTEXaBa MHOr0 J00pUM NOTEHUHUAJIHW BB3MOXKHOCTH Karo
MaTepuana 3a IPWIOKEHHWE B TOIUIMHHAaTA TEXHMKA, IOACWIBALL MaTepual W €BTHHA
ajTepHaTHMBa Ha BBIJICPOJAHUTE BJAKHA 3a CTPYKTYpHU KOMIO3UIMOHHU MaTepHaIu.
VYHMKaTHUTE U Pa3sHOOOPa3HU CBOICTBA Ha BBIJIEPOJHATA IISHA CE€ JBJDKAT HAa TPUHM3MEpHATa
rpadpuTOnOO0Ha MHKpPOCTPYKTypa Ha JHTAMEHTUTE, KOUTO OQOpMIT Mexypyera.
BB3MOXKHOCTUTE 3a NPWIOKEHHE Ha BBIVIEPOJHATA IIiHA C PA3IMYHU XAPAaKTEPUCTHKHU ca
rojIeMH, HO [0-OCHOBHHUTE OT TAX Ca: KOCMUYECKAaTa TEXHUKAa — aHTEHHU CUCTEMH, Ypeau Ha
0a3ara Ha KOMIIO3UTH, OITHYHA amnapaTypa, paKeTHH JBUraTeld, TEpMHUYHA 3aIlINTa;
€HepreThKa — eJIeKTPOou 3a OaTepuu, TOPUBHU KJIIETKH, IPHTU 32 SAPEHUTE PEAKTOPH; BOEHHA
UHYCTPHsI — CBPBXJIEKHM OPOHMPAHU JKWIETKH, TOIUIOOOMEHHMIHM, “HEBUIUMH~ OOENpHIacy;
aBTOMOOMJIHA MHIIYCTPUSI — aMOPTUCHOPH, KaTaJIM3aTOPHU KOHBEPTOPH; ThProBusi — adpa3uBsH,
AHTUAKYCTUYHM T0JIeTa, (PUATPH, MPOTHBOIOXKApHA H30JALus, TOIUIOM30Jauus, ceidose;
MeJMIIMHA — U3KYCTBEHU IMpOTe3Hu U 3bOHM MHIIaHTH. OCBEH TOBa MopecTaTa CTPYKTypa Ha
BBIJIEpOJIHATA IIsiHA J1aBa BB3MOXKHOCT 3a J00pa ajcopOuus Ha BBJIHU OT MHUKPOBBJIHOBATA
o0JyiacT, KOETO s MpaBW MaTepuan C TEepCIeKTUBHM aHTHpaaapHu cpoictea. Klett u np.
NOJy4aBaT BbIJIEPOJIHA MHA ChC CelUn(UYHA TOIUIONPOBOJHOCT 6 MMBTH MO-BUCOKA OT Ta3H Ha
Cu u 5 mbTH M0-BUCOKa OT Ta3u Ha Al — To3u MaTepuan uma roJsiM MOTSHIUAN 3a MPHIOKCHUES
B [IPOLIECOPHU pPaJUaTOPH U TOILUIMHHU JIeTa.

MO T.1 OT PABOTHATA lTPOrPAMA
1. Cumnmes na évenepoonume aocopbenmu. Tepmoxumuuna oopabomka Ha CyposuHume ¢
kucenunu. Kapboonusayus u nocieosawja akmueayusi Ha noayyeHume npooyKmu.

EnHa 0T OCHOBHHMTE CypOBHHHU 3a IIOJIy4YaBaHE HA BBIJIEPOHA M51HA € KAMEHOBBIJICHUS TIEK.
[IpoMulIIeHUTE MEKOBE MPUTEKABAT CPABHUTEIIHO HUCKA TeMIEpaTypa Ha OMEKBaHE, MOpaau
KOETO B MOBEYETO CIIy4au Te TpsOBa na ce MoauduIMpar npeau npoieca Ha IeHooOpa3yBaHe.
OCHOBHUAT MPOOJIEM €, Y€ MIIACTUYHUTE CBOMCTBA HA HEMOAU(PUITUPAHUTE TIEKOBE 110 MPABUIIO




HE MMOKpUBAT W3MCKBAaHMATA 3a IeHooOpasyBane. [IpenBapurennara oOpaboTka ce mpaBH C el
Ja ce MpeAu3BUKa MPOTHYAHETO Ha IMOJMMEPHU3AIMOHHU W TOJUKOHACH3AIIMOHHU MPOIIECH B
NeKa, KOUTO TIPOMEHSIT XUMHYHUS ChCTaBa U BUCKO3HUTETA MY.

[Ipekypcopute, KOWTO WU3IOJ3BaXMe B Hamarta pabora, OsXa TMOJY4YCHH dYpe3
TepMookucuTesHa 0opadotka cbc HoSO4 1 HNO3 Ha nmpoMuIieH KaMEHOBBIJICH TIEK.
[Tpouenypara Ha mMomudunupane e ciennata. Karo mpekypcop Oerie u3Ioii3BaHa CMeC OT
THPrOBCKH KaMEHOBBIVICH TIeK ¢ Temmeparypa Ha omekBate 72°C u dypdypan B pasimdnu
ceotHOmeHus: (70,60,50,40 u 30 %). @ypdypanbT € MOCTHIIHO OPraHUYHO CHEAMHCHUE,
NOJYYCHO OT pa3iMyHH  OTMAJHM  CEJICKOCTOMAHCKH TUpoaykTH. Dypdyparst e
PEaKTUBCIIOCOOHO BEIIECTBO TOPAIM HAJMYUETO HA JBA KUCIOPOJHU aroMa W aJJeXUHa
rpyna B MoJiekyiara. XumMudeckusat (pypdypan ydacTBa B CHIIUTE BHIOBE PEAKIIMH KAaTO
NPYTUTE aNJEXUIU U JAPYTH apoMaTHU CheJUHEHUs. B pe3ynrar Ha TepMuvHa 00paboOTKa B
MPHUCHCTBUETO HA CHIIHU KHUCEJWHH, KUCIOPOABT OT (PYpaHOBUST MPHCTEH CBHP3BA MPOTOH U
apoOMaTHOCTTAa c€ pa3pyllaBa, KoeTo Boau 10 (ypdypanHa noauMepusanus. Hamuumeto Ha
bypdypan B cMecTa uma 3a 11eJ1 Aa Mo00py MOTMMEPHU3AIMOHHUTE CBOMCTBA HA MPEKYpCopa U
110 TO3H HAYWH J1a YJICCHU HETOBOTO BTBBP/ISIBAHE.

[TbpBU eTan Ha CUHTE3A:

KamenoBbrienusT nek ce Harpsiea 10 110 © C - cbcrosiaue Ha Tornene. DypdypansbT ce
HarpsiBa JI0 ChIllaTa TeMIepatypa ¥ ce no0aBsi KbM I€Ka MPH HEMPEKbCHATO Pa30bpKBaHE.
[Tomryuenara cmec ce obpadoTsa ¢ konmnenTpupana H,SOy4 (98 tern.%) umm HNOj3 (63 tern.%)
(kpM cMecuTe ce 100aBsi KHCEIUHATA [IPU HEMPEKbCHATO Pa30bpKBaHE) 10 IEHOOOpa3yBaHe U
BTBBP/ISIBAHE.

[Tomryuenute npoOu ca 0003HAYEHHU CHOTBETHO: PS — mpoba 06paboTeHa chC capHA KUCENNHA,
PN - mpoGa oO6paboTeHa ¢ a30THA KHCEIHHA.

Bropwu eran Ha cuHTe3a:

[TosryuenusaT T8bpA NpoaykT ce Harpsiea 10 1000 ° C B MOKPUT CHUIIMIIMEB TUTEN CbC CKOPOCT
Ha HarpsiBaHe 15 © C/mMuH B aTMocdepa Ha a30T.

[Tonydyenute kapOoHU3aTH ca 00y3HadeHH ChOTBeTHO:CFS— mpoba oOpaboTeHa cbc csipHa
kucennna, CFN - mpo6a o6paboTeHa ¢ a30THa KHUCETHHA.

[ToyuaBaHe Ha aKTUBUpPAHA BBIJIEPOIHA MsTHA

KapOonuzatute ce mojanaraT Ha akTHBALUs C BOJIHA Mapa IpU TeMIepaTtypa 800°C 3a 14, che
CKOpOCT Ha HarpsiBaHe 15 °C/mun.

[Tony4yenuTte akTUBUpaHU Mpodu ca 06o3HaueHn cboTBeTHO: ACFS — akTHBHpaHa BBIVIEPOAHA
nsiHa oOpaboTeHa cwe csipHa kucennHa, ACFN — aktuBupana BbriepojHa mnsHa oOpaboTeHa c
a30THA KUCEJINHA

10 T.2 OT PABOTHATA lNPOTPAMA
2. Oxapaxmepu3zupane Ha NOIy4YeHume NPOOYKmu ¢ Mooepra anapamypa: Enemenmen
AHanU3, mepmozpasumMempuier aHaiu3s, a3omua Quucopoyus u op.
[Tonydyenure npoOu Osixa oxopakTepusupanu ¢ Enementen anamm3 Vario Macro Cube
(Elementar Analyzensysteme GmbH) 3a ompenensine Ha cbappkanuero Ha C, H, N, S.
CpabpkaHUETO Ha KUCIIOPO/Ia € OMPEIEIICHO 10 PasiIfKa.




EnemenTeH aHau3 Ha MoAuGUIMPAHUTE NEKOBE U NMOJYYeHATA BbIJIEPOAHA NSIHA, TPeIn
U cJie]l AKTHUBAIUA.

O6paser; | C (Wt.%) | H Wt%) | N(Wt%) |SWt%) |O wt%) | C/H
P 90.60 5.30 0.90 0.50 2.70 1.42
CFS 83.90 4.24 0.82 2.62 8.42 1.64
CFN 83.73 4.35 2.05 0.40 9.47 1.60
ACFS 97.60 0.60 0.60 0.80 0.40 13.55
ACFN 90.60 1.60 2.50 0.70 4.60 4.72

TexcTypHHM napaMeTpu Ha NPo0UTe BbIJIEPOIHA NAHA MPeIH U cJle]l AKTaBALHA

O6pasen SgET VrotAaL Vmicro Vimeso
(m*g?) (cm’g?) (cm’g?) (cm’g™)
CEN 22 0.020 0.010 0.010
CFS 12 0.014 0.012 0.003
ACEN 833 0.398 0.389 0.009
ACFS 520 0.192 0.167 0.025

Pesynrature OT eneMEHTHMs aHalW3 IOKa3BaT, ye OOpabOTKHUTE CbC CAPHA U A30THA
KHCEJIMHA BOJAT ChOTBETHO JI0 HAPACTBAHE HAa KOJMYECTBO HA CspaTa M a30Ta B CUHTE3UPAHUS
OPOAYKT, MOpaay BKIIOYBAHETO Ha TE3M €JIEMEHTH B HeromaTa cTpykTypa. [lo-mankxoro
ChIbpKAHNE HA KUCIOPOJ B MaTepualia MojyyeH upe3 o0padoTkaTa Ha MpeKypcopa ChC CspHa
KHuCciInHa ce ABJIKHN Ha KaTaJIUMTU4YHOTO BJINA Ha CApHaTa KHUCEInHa BBpPXY
HOJMKOH/ICH3ALIMOHHUTE IPOLECH MPOTHUYAILIM 10 BpeME Ha CHUHTETHYHATa oOpaboTKa mpu
KOETO 4acT OT KHCIJIOpoJa ce oTnens ¢ BojaTa. ['onsamara pasnuka B ceoTHomenuero C/H npu
aKTUBUPAHUTE MPOAYKTH € HMHIMKAIMA 32 ChABPKAHUETO Ha IO-KOHACH3MpPaHW apOMaTHU
crpykrypu nipu ACFS. Pesynrarute mokasBar pasivdkata B MPOTHYAIIUTE XUMHYHHU TPOIECH
OpU CHHTE3a M aKTUBALMATAa HAa MPOAYKTUTE MOJY4YEHM upe3 M3IMoiI3BaHe Ha oOpaboTkara c
JABETC KUCCIINHU.

Cren akTuBalMs ¢ BOJHA Iapa, OTBApPSIHETO Ha BBIVIEPOJHATA MaTpHlla 3a oOpa3yBaHe Ha
nopecTa CTpyKTypa € O4eBHJIHO U IIpU JBaTa MaTepHaia, a akTUBUpaHUTE 00pa3Ly BbIIIEPOIHA
IsIHa TIEHU MO0Ka3BaT OTBOPEHA CTPYKTYpa OT B3aMMHO CBBP3aHU MOPH C MUKpPO / Me30mopecTta
Mpexa. XapaKTepUCTUKaTa Ha TEKCTypaTa MOKa3Ba BaXKHU PA3JIMKK B 3aBUCUMOCT OT BUJA Ha
KHCEJIMHATa, M3MO0J3BaHa 3a MOJUGUIMpaHE HAa ChCTaBa Ha IbPBOHAYAIHHUA IEK, KOETO €
VHJIMKAlKs 32 3HAYUTEITHOTO BJIMSHUE HA MPEKYPCOPHUS ChCTaB BbPXY KpailHaTa CTPYKTypa U
CBOMCTBaTa Ha MoydyeHuTe MsHU. [IporechT Ha akTUBUpAaHE MPOTHYA B MHOTO MHO-TOJISIMA
CTEINEH, KOraTo ce M3IO0J3Ba a30THA KHUcelnMHA. ToBa BEpOATHO € pe3yiaTaT OT CHUHTE3 Ha
BBIJIEPOJIHA IIHA C MO-TUTbTHA CTPYKTypa B pe3yiTaT Ha oOpaOoTkaTra Ha MpeKypcopa ChC
CSIpHA KHUCEJIMHA — B Cllydas ce IoJlyyaBa MO-TPYIAHO MOJJABaIl ce Ha (U3MYHA aKTHBALMA
marepuai. TpsOBa CbhIIO Taka Jla ce Moa4yepTae KpaTKOTO BpeMme 3a akTUBHpaHe (0kojo 60
MUHYTH), B CPaBHEHHUE C NMPOIBIDKUTEPHOCTTA HA MPOLECUTE, OOMKHOBEHO H3IOJI3BaHU IPHU
NPOMMIIUIEHOTO MPOM3BOJICTBO HAa AKTMBHUTE BBIVICHH. BBIpeku TOBa, MosyueHara IsiHA
IMOKa3Ba OTHOCHTEIIHO BHCOKA TOBBPXHOCT oT 833 m? g™ u mopect oGem or 0.40 cm® g™. B
JaUTepaTypaTa UMa JaHHU 3a 1M0J00HM BUCOKM CTOMHOCTH Ha cnenu@uyHaTta HOBBPXHOCT MpH
o0pa3iu BbBIJIEpOJIHA MsHA, € MOJIyueHa Clie]] XUMUYECKO aKTHBHpaHe Ha BBIJIEpPOJAHA ISHA,




H3II0JI3BaKN BUCOKO CHOTHOIIICHHE Ha AKTUBHUpAIHA arcHT.

Pentrenocrpykrypuuat anaau3 (Bruker D8 Advance diffractometer with CuKa radiation) 6e
U3MOJI3BAH 33 OIpeJAeNsHEe Ha CTPYKTYpHHTE TpaHcPopMmanuu Ha HeoOpaboTeHHTE W
aKTHBUPAHHUTE OOpaslld BBIJIEpOHA TsiHA (BXK. peHTreHorpamute). [lomydeHure pesynraTu
IIOKa3BaT, 4€ CTPYKTypaTra Ha IOJIy4YCHATa BBIVICPOJHA IITHA 3aBUCU CHJIHO OT XHUMHYHUSA
CbCTaB Ha IIPEKypcopa U METOJIa Ha CUHTE3.
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PeHmeeHocmpmeypeH aHalusz Ha nojaydvenama 6’b2]l€p00HCl niHa

B pentrenorpamarta Ha CFS ce perextupa cuinHo mHTeH3uBeH TeceH nuk (002), koiTo
OTroBapsi Ha MEXIYIJIOCKOCTHOTO PAa3CTOSIHHE B peIlleTKara Ha BBIVIEpOJa — TOBa € SICHA
WHIWKAIUS 32 CPaBHUTEIHO BHCOKaTa CTENEH Ha TpauTH3anus M 3a HaJMdue Ha J00pe
MoJipe/ieHa CTPYKTypa — 3a pa3jiuka OT oOpasela, MoJy4eH OT MeK MOAM(HIMpaH C a30THA
kucenmnHa. (OOpaboTkaTa CbC CSIpHAa KHCETWHA CIOCOOCTBA 3a MPOTUYAaHE HaA
NOJMKOH/ICH3allMOHHN PEaKlMu MO BpeMe Ha Ipolieca Ha MeHooOpa3zyBaHe, KOETO BOIH JI0
peopranusaiysi Ha rpaUTHHSI CKEJIET Ha BBIJIEPOJa, CBbP3aHO C JOCTUTAaHE Ha MO-TIoApeeHa
CTpyKTypa (upe3 TpaHcopmalis Ha MOJEKYJIUTE HA apOMATHUTE ChEIUHEHHS), KOSTO KaKTO
Oerre oTOENA3aHO MO-TOPE, TPYAHO CE MO//1aBa Ha aKTUBALMs C BOJIHA Napa U TpyAHO hopmupa
HOBH TopH. Crel akTUBaIMs Ha 0Opa3IUTe BBIJIEPOIHA MIHA BbB BCHUKHU CIIy4aH C€ MOIydaBa
MO-HETIOIpeIeHa CTPYKTYpa, KOETO ChOTBETCTBA Ha JIEKO pasmupsiBane Ha nukoBere 002 (mpu
20 =24°) u 100 (ipu 26 = 44° ) B peHIrTEHOIPAMHUTE.
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HTT u JITA ananuz ma npooume swvenepoona nsana, noayyenu ¢ HNO3 (kpusa 1) u  HSOy
(kpusa 2).

Pesynratute or ATI' m HATA wuscinenBaHusitTa mokas3BaT, uy€ KOMIIOHEHTUTE Ha II€Ka,
momudummpan cb¢ HpSO,, mectunmpaTr u ce pasznmarar mo-Obp30 B Xo0Ja Ha IPOIECHTE Ha
kapOoHm3anus. OT apyra cTpaHa 3ary0aTa Ha Maca npu neka, mogudunupad ¢ HNOg, e B no-
TECEH TeMIIepaTypeH HHTEPBAJI U € MPH M0-BUCOKA TeMIIepaTypa.

be ycraHOBEHO, Y€ MONIMMEPU3ALMOHHUTE U KOHACH3AIlMOHHUTE PEAKLUM JOMHUHHUpPAT 3a
CMETKa Ha JeNoJIMMepHu3alusaTa U NpOIecCUTe Ha Pa3sKbCBAaHE Ha BBIJIEPOJHATA BEpura, u
CBHOTBETHO IIpolieca Ha eHooOpa3eBaHe Nnpu neka, moaupumpan cbc HoSOy, ce ocbliecTBsiBa
IIpU [T0-BUCOKU TEMIIEPATYpH, B CpaBHEHHUE ¢ neka, Moauduiupan ¢ HNOs.

ATA u ITT uscneapanusita 6sixa npoBeaeHu ¢ amapar Simultaneous Thermal Analyzer —-STA
449 F3 (Netzsch).

Pesynrature ot JITT" u JITA 6sixa u3noi3BaHu 3a omnpeAessiHE HAa ONTHMAJIHHUTE YCIOBUS
3a mpoleca Ha eHooOpa3yBaHe, KaKToO M 3a OIpe/essiHE Ha TeMIiepaTypaTa Ha JOIbJIHUTEIHA
TepMoobpadoTka (350°C) Ha meKkoBeTe C IEN TPEeABAPUTEIHO OTCTPaHSIBAHE Ha IMO-JEKUTE
dpaxiun. Kpaitnata TemnepaTypa Ha TepMoo6paboTka 6e n3bpana 10cTaThuHo Brcoka (580°C
B Kpas Ha TEPMOXMMHUYHMA eQeKT) — TOoBa OCHUrypsiBa MpOTHYaHE JOKpail Ha
MOJIUMEPU3AIIMOHHUTE U MOJIMKOHEH3AI[MOHHUTE MPOLIECH.

3arybara Ha Maca (1oj; popmara Ha OTAEISIIU Ce JICTIUBU KOMIIOHEHTH) NP TO3H MPOILIec
ompezens KOJIMYECTBOTO Ha IeHooOpa3yBalllus areHT, KOMTO TreHepupa MexypueTa
(makporopu). CrenoBaTenHo pa3Mepa Ha MakpONOpPHTE Ha BBIJIEpOJHATa IsTHA MOXKE Ja ce
KOHTPOJIMpPA, KaTO C€ KOHTPOJUPa KOJIMYECTBOTO Ha OT/AEICHUTE JIETIIMBY KOMIIOHEHTH.




Cranupamia ejiekTpoHHa Mmukpockonusi (CEM)
3a CEM 6e u3non3Ban enektpoHeH mukpockon FEI Quanta 250 FEG

EnexmpoHHO-MUKPOCKONCKU CHUMKU HA NpoOU 6b2llepoOHd NsAHA NOLVHeHU Om cMec Om
KameHoswveneH nex u gypgypon (4:6), moouduyupanu ¢ HNOs (1 u 2) u HySOy4 (3 u 4).

Domoepaghcku cHumMKu Ha npobume venepooHa naua. (A) —cned obpabomxama cvc HSO4 u
(B) cneo oopabomrxama ¢ HNOs.




EnekTpoHHO-MUKPOCKOIICKMTE CHUMKH TIOKa3BaT, 4Ye IMOJy4yeHUTe OT Hac oOpasuu
BBIJIEPOJHA IIsIHA C€ OTIMYaBaT ¢ Jgo0pe oOocobeHa mopecrta cTpykrypa. lIpeobmamaBat
MaKpoOIIOpH C pa3iMyHa HeperyisipHa (opMma, NETEKTUPAT CE€ ChIIO0 ME30MOPH U MUKPOIOPH.
Pa3mepure Ha nopure ca B IIMPOK Juana3oH, oT <1 pm 10 HAKOJIKO pm.

Pesyntatute or CEM mnokasBat, 4e BbIVIEpOAHATA TIsTHA OT ek Mmoauduimpan ¢ HNOj3 ce
XapaKkTepu3upa CbC CPaBHUTENIHO €1HAKBU Makporopu ¢ pazmep 200-250 pm, nokato mpu
BBIVIEpPOJHATA MsiHA OT Mek Moauduuupan cbe HoSO,4 ce merektupar oTBOpEHH MaKpOMOpH C
pasmep 300-350 um. Ha enexkTpOHHO-MHKPOCKOIICKUTE CHHUMKH SICHO C€ 3a0eis3BaT
MUKPOITYKHATUHHU, XapakKTEepHU 32  BUCOKOKAueCTBEHAa  BBIVIEPOJAHA  MsHA. Te3u
MUKPOITYKHATUHU ce 00pa3yBaT OCHOBHO MEXIy IpaUTHUTE CJIOEBE, YCIIOPEIHN HA CTEHUTE
Ha MaKpomnopuTe, 0cOOEHO B MPOCTPAHCTBOTO MEXy Makporopute. He ce 3abensi3BaT rosemMu
MyKHATUHU BbPXY CTEHUTE HA MaKPOIIOPUTE HA MOJYyYEHUTE OT HaC 00pasly BhIIEPOIHA TIsTHA.
U1 npu nBata oOpasena ce 3a0esa3BaT HEroJIeMH aHU30TPOIIHU O0JIACTH, KaTo 00IIaTa UM IO
npu CFN e no-ronsima, otkonkoro npu CFS.

ToBa BEpOsITHO Ce ABIDKU HA MMO-HUCKOTO ChIbpKaHNE B 00paOOTEHHs C a30THA KHCEIHHA
NEK-TPEKypcop Ha HEpa3TBOPUMHU B XMHONMH (pakuuu. Pesynratute mokasBaT, ye BHAA Ha
MoIU(HUKAIMATA Ha TIEKa BIMsC HA CTPYKTYparTa M CBOICTBaTa Ha BBIIIEPOIHATA TISTHA.

M0 T.3 OT PABOTHATA NMPOrPAMA
1. Ilpunooicenue na cunmezupanume mamepuanu Kamo aocopoenmu 3a npeyucmeane Ha

soouom cneoHume 3amvpcumenu: Mn, ¢enonru, Pb, Hg, nagpmanun, manun, necmuyuou,
bazcpuna u npoOyKmu om msxHomo pasiazame.

[loyuenure BBIIEPOAHU NEHU OsfXa M3CIEABAHU 3a aJCOPOIMSA HA CICTHUTE 3aMBPCUTEIN OT
BOJIEH pa3TBOpP:
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Jlanemrouposa usomepma Ha aocopoyus Ha MAHUH
WzcnenBana e aacopOIIMOHHATA CIIOCOOHOCT Ha BBIVIEPOJHA MsIHA CHPSMO TaHWH BBHB BOJCH
pa3TBOp. YCTaHOBEH € aICOPOIMOHHNS ¥ KamaiuTeT crpsamo tanuaa Q0 = 256 mg/g
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Jlanemouposa uzomepma Ha aocopoyus Ha Hapmaiun
W3cnensana e ajcopOLMOHHATA CITIOCOOHOCT Ha BBIVIEPOIHA IIsTHA CHPSMO Ha(TaIWH BHB BOJICH
pa3TBOp. YCTaHOBEH € aICOPOIMOHHMS i KanmanuTeT crpsMo HadramnaaQo = 102 mg/g

0,050
0,045 —
0,040

0,035

Celge

0,030 »
0,025
0,020

0,015

T T — T T T —T
2,00 2,05 2,10 2,15 2,20 2,25 2,30 2,35 2,40

Jlanemouposa uzomepma Ha aocopoyus na gheron
N3cnensana e ajcopOIMOHHATA CIOCOOHOCT HAa BBITIEPOJHA ISTHA CHPSMO ()EHOT BBB BOJCH
pa3TBOp. YCTaHOBEH € aICOPOIMOHHUS i KamanuTeT crpsimo ¢erona Qo = 150 mg/g




0.030 ~

0.025

0.020 ~

gll

0.015

Ce/q e

0.010

0.005 ~

0 1 2 3 4 5
C_mgl/l

o +

Jlanemrouposa usomepma na aocopoyus Ha sxcusaunu tionu Hg

W3cnensana e ajcopOIMOHHATA CIOCOOHOCT HAa BBIVIEPOJHA IsiHA CHPSMO ()EHOJI BBB BOJICH
pa3TBOp. YCTaHOBEH € aJICOPOIMOHHMUS i KamauTeT CupsAMo )uBaunuTe Houun Q0 = 196 mg/g.
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Jlanemrouposa usomepma Ha a0copoOyUsL Ha MEMULOPAHIC
W3cnenBana e aacopOLMOHHATa CIOCOOHOCT Ha BBIVIEPOJHA MsHA CPSMO (DEHON BBHB BOJCH
pa3TBOp. YCTaHOBEH € aJICOPOIMOHHMUS i KamanuTeT cupssiMo MeTriopamk Qo = 221 mg/g

[TonydeHuTe pe3ynaTaTtd ca MpeACTaBeHH B 2 Op myOnukanuu U 3 Npe3eHTAllMd Ha HAyYHH
bopymu.

H3600u/Ob0061ienue

bsaxa momyyenu oOpa3uM BbIJIEpOJHA TMsHA C J00pe peryjupaHu TEKCTypHHU
XapaKTePUCTHKH, U3IOJI3BAlKK MeHOoOpa3yBaTesieH MpoLec MPU HUCKO HajsraHe, OT IEKOBE
MOJIUGHUIMPAHA ¢ MUHEPAIHU KUCEJIMHU. XUMHUYHOTO MoAuduIupane TpsOBa 1a ce mpoBeJie
MHOTO TMpEeIHU3HO, Thii KAaTO TOBAa CHJIHO BIIMSi€ BBPXY XMMHYHUS ChCTaB, MOP(QOJIOTHATA,
CTPYKTypaTa U peaTHMBOCIOCOOHOCTTAa Ha MOJy4deHaTa BBITIEpojaHA MsHa. Hammure pesynratu
1OKa3axa, 4e MOAMU(UIUPAHETO Ha MEKa-NPEKypcop CbhC CApHA KHCEIMHA OIaronpusTcTBa
(dopmMHpaHeTO Ha BBIJIEPOJIHA IIHA C IUTBTHA M MOJAPEIECHA CTPYKTYpA, TOKATO M3MOI3BAHETO
Ha a30THA KHUCEJIMHA BOJAW JI0 BHACSHE Ha XETepoaTOMU BbBB BBIJIEPOAHMS CKejleT. Te3u
pas3InyMs UrpasiT ChIIECTBEHA POJIs BbPXY (POPMUPAHETO HA MOPH IO BpeMe Ha aKTUBAIMTA C




BojHa mapa. Ot mex MoauUIMpaH ¢ a30THA KUCEJIMHA C€ MOJIydaBa BhIJICpOIHA MIsTHA ¢ J00pa
PEaKTUBOCIIOCOOHOCT CHPSMO aKTHBAIMS C BOJHA Mapa, JOKaTo oOpaboTKaTa Ha IMeKa ChC
csApHA KHCEIMHAa BOIU 10 (OpMHpAaHE Ha BBIVIEPOAHA IIsIHA C MO-IUIBTHA BBIVIEPOIHA
CTPYKTYpa, TPYIHO MOJAT/IMBa Ha (pu3Muecka akTHBalusA. B pe3ynraT Ha TOBa MOJyUYCHHUTE
nopectd mapaMeTpu (cnenuduyHa IMOBBPXHOCT, 00EM Ha IOPUTE) HAa aKTHBHpaHAaTa
B'bI‘J'IepOI[Ha IIsIHA OT IICK MOI[I/I(i)I/H_H/IpaH C a30THA KHUCCJIMHA Ca OKOJIO JIBa IIbTU ITIO-BHUCOKH B
CpaBHEHHE C aKTMBHpaHaTa BBIJIEPOIHA IIsTHA OT MK MOIU(PHUIIMPAH ChC CAPHA KUCCIIMHA.

[TopecTuTe XapaKTEPUCTUKH, BUCOKATA MEXaHUYHA IKOCT U XUMUYECKaTa YCTOWYMBOCT Ha
MOJYYEHHUTE 00pasiy JaBaT Bh3MOXKHOCT 3a HAMUPAHETO Ha HOBH MEPCIIEKTUBHU OOJIACTH Ha
NPUIOKEHNE Ha BBIVIEPOIHATA IIsIHA, HAPUMEP 3a aJcOopOLMs HA PAa3IMYHUA 3aMBbPCUTEIH OT
nuTeiian Boau. [lomydeHaTa BeriiepoHa IMsiHA ©Ma J0O0pH aJcOpOIMOHHN CBOMCTBA U HAMHpPA
J00pO MPHUIIOKCHHE KAaTO aJCOPOCHT Ha 3aMbPCUTEIIN BB BOJIATA.

B pesyaTtar Ha npoBeieHUTE HM3CIeABaHUSA Oele pa3pabOTeH METOJ 3a MOJy4aBaHE Ha
BBIVIEPOJIHA TIsSIHA C TMOJAPEJCHA MOpecTa CTPYKTypa M rojsiMa MEXaHHYHA SKOCT, KaTo TMpH
M3rOTBSHETO I ce M305rBa W3IOJI3BAHETO HA HAJMATaHe M JONBJIHUTEIHA CTAOWIM3aLMOHHA
006paboTka. To3M 3HAYMTEIHO OMPOCTEH METOJ] C€ OTIMYaBa OT M3BECTHUTE 10 CEra, Thil KaTo
HaMajsiBa CHINECTBEHO pa3xoja Ha CHEPrusl MPH MPOM3BOACTBOTO HA BBIJIEPOIHATA IISHA.
ChI0 Taka TOBa JOBEJEC M JIO 3HAYMUTEIIHO HaMajsiBaHC HAa HEOOXOJMMHUTE amapaTh M CKBIIO
CTpYBAIIl MaTEPUAIIH 33 TAXHOTO MPOU3BOACTBO. CJIeI0BATEIIHO TO3M METO/I HAIPaBH Ipoiieca
Ha CUHTE3 MHOI'O [10-UKOHOMUYECKH U3TrOAEH

Ilyonukayuu (u3ne3nu uau nooadeHu 3a neyam NYOAUKAYUU, 8 KOUMO U3DUYHO € U3KA3AHA
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