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JocnimpkeHo cvHTe3 MOJiaHUIiHy 3a HasBHOCTI MPUPOAHOrO MiHEpally IVIAYKOHITY HUIIXOM
OKHCHEHHS aHUIHy HaTpiil nepokcoxucynbdarom y 0,5M BogHux po3unHax cyiab(aTHOI KUCIOTH.
3’sICOBaHO, W0 CHHTE30BAaHMII KOMIIO3UT MICTUTH AUCIICPCHUH TTIAYKOHIT, SIKMH BIIIMBA€ Ha CTPYK-
TYPHi Ta TepMi4Hi BIACTHBOCTI KOMIIO3HTA MOJiaHITiH/TJIayKOHIT.

Kniouosi cnosa: XiMidHWI CHHTE3, MONIAHITIH, TJAayKOHIT, pEHTreHoGha30BHH aHai3,
TEpMiYHUIT aHaITi3.

HayxkoBwuii iHTepec 10 MiKpo- Ta HAaHOCTPYKTypoBanoro nouianininy (ITAH), 3ymoB-
JeHUH HOro yHIKaJbHUMH BIJIACTUBOCTSAMH, SIK-OT: NPOCTOTa CHHTE3Yy, HU3bKa BapTIiCTh
peareHTiB, MOXJIMBICTh PETYJIOBAHHS XIMIUYHHMX 1 €JNEKTPHUYHHMX BIIACTHBOCTEH IILIIXOM
3MiHM OKHCHEHOTO YW BiJIHOBJICHOTO CTaHy MOJiMepy i BHCOKa CTaOUIBHICTH B PI3HHX
YMOBAXx, MPUBEIN JI0 HOTO HIMPOKOT'0 BUKOPUCTAHHSI SIK OCHOBHOTO MaTepiaiy 4 JOJaTKiB
B MIKpO- 1 HAaHOMaTepianax Ui MPHCTPOIB pisHoro npusHaueHus [1, 2]. [loeananHs moJri-
(yHKITIOHATLHOCTI MiKpo- i HaHOCTpYKTYp ITAH 3 onTHYHMMH a00 MAarHITHUMH BJIACTH-
BOCTSIMH TaKOX € I[IKaBHM 3 OTJISIAY Ha CydacHI TEXHOJIOTii, M0 i MpUBEpTae IMUPOKHUIA
HAyKOBHH iHTepeC MOCHiTHWKIB 3 Pi3HUX Tamy3eil mpupomosHaBcTBa. CuaTe3 I1AH pizHOT
CTPYKTYPH IPOBOJATH OaratbMa METOJaMH, Cepell HUX 1 XIMIYHHUM.

OpfHUM 13 HAWMOUIUPEHIIUX METOAIB CUHTE3Y [IAH € XIMIYHUI — TaK 3BaHa OKHC-
HIOBaJIbHA MOJiKOHACHcalis. OKUCHEHHs aHiniHy (AH) NpOBOJATH Y BOIHHX, BOJHO-Opra-
HiyHKX (BOJA-METaHOJ, BOJA-allETOH, BOA-aIIETOHITPHUII, T€KCaH-BO/a, TOIYSH-BOA TOLIO)
Ta OPraHiYHMX PO3YMHAX (AUETOHITPHI, mpomineHkapOoHaT) miHepanpHux Kucior (HCI,
HCIO,4, HNG;, H,SOy, HsPOy Ta iH.), opraHiuHux KUCIOT (MypaiinHa, OITOBa, FeKCaHOBA,
BHHHA, A0JIy4Ha, 1apa-TOyeHCYIIL(POHOBA Ta iH.) K IIPU MEPEMILIyBaHHi, TaK i 63 Hporo [1].

Cunre3 [TAH OKWMCHEHHSM AH Pi3HUMH OKHCHHKAMH Y BOJHUX PO3UYHWHAX BUKOPHC-
TOBYIOTh HE TiTBKH I OTpUMaHHA nuctiepcHoro [TAH, a i mis moaugikarii pisHuX marte-
piajiB uM moniMepoMm y mpoteci cuntesy (in situ) [3-5, 1.

ITIpobnema HaHECEHHSI €IEKTPOAKTUBHUX MoJiiMepiB 1 [TAH, 30kpeMa y BUTIISII TLTi-
BOK 4YM JMCIEPCii, HA MaTepiald Pi3HOI IPUPOIM METOAOM in Situ B mporieci XiMi4HOTO
cuntesy [4, 6] mae BaxinuBe mnpaktuuHe 3HaueHHs. Yactmna ITAH, mo (opmyerscs B
00’ eMi peakuifHOTO cepeloBHIa, MOXE CAMOYMHHO OCiIaTH Ha MOBEPXHIO PI3HMX Mare-
piaiiB (cyOcTpaTiB), 3aHypeHHX B ToJiMepu3auiiinuii po3unH. EQexTuBHICTh OcaIKeHHS
mapy ITAH Ha pi3Hi cyOcTtparu 3a0e3medyyloTb BHOOPOM YMOB NPOBEIEHHS peakiii
OKHCHEHHS AH, CHiBBIZHOIICHHSM KOHLECHTpaUiil OKHCHIOBa4Y/MOHOMEp, TEMIEpaTypu
peakuii it BiAMOBIAHOT MOMEpeIHBOI MiATOTOBKK MTOBEPXHI cybcTpaty [4].
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Cepex mMPOKO BHKOPHCTOBYBaHHMX Uil Moaudikamii cyOCTpaTiB BakiInBe Micle
3afiMaroTh IPUPOIHI MaTepiany — pi3Hi Mitepanu [4], a Takox riunu [7], 6enToHiTH [8] Ta iH.

Ximiyne npuBuBaHHS [IAH 3aCTOCOBYIOTH TakoX OO0 Pi3HOPO3MIPHHX OKCHAHHUX
YAaCTHHOK, SK-0T HaHOpo3MmipHoro MnQO, B cepemosumni H,SO,, HNO;, HCI, i HaPO, [9].
IniriaropoM mosiMepu3aliii B KHciIoMy po3unti € cam okcug MnO, uu 3-MnO, [10], Bixi-
rparoyy posib TeMIUIeHTa it cuHTe3y ABoX 00010HKOBUX 200—-500aM HanoTpyOOK [TAH.

Coepuuni nanoposmipui (d=20-30 um) wmarniTHi #t enekrponposiaai (EIT)
nonepeyro 3muTi FE&O,/IIAH KOMIO3WTH OTPUMYBAIIM IOJIMEPHU3ALIEI0 B €MYJILCII,
crabimizoBaniii momieTwienriaikonem [11], ta HaHocTpykrypoBanoro IIAn/Fe0, 3
BKJIIOYeHHsIMH 12 HM yacTHHOK F&0, [12]. Hano- ta mikpopo3smipai ITAH/TIO, kommosuTu
oTpuMaHi mojiMepusaiiiero AH in situ[1, 13] BUKOpUCTOBYBAIH ISl BUTOTOBJIEHHS TOHKO-
IUIIBKOBHX XeMOCeHCOPiB, ayTiauBux 10 NHz ta CO [14]. Enexrponposinnicts ITAn/HanHo-
TiO, xomrosutis cranoBuTs 2,910 Cmldm ™ [13].

Kommoszur Co;04ITAH, oTprMaHuii XiMiYHOK IOJIMEPHU3ALIcl0 AH 3a HAABHOCTI
amoHiit nepokcoaucyibdary (AMIIOZAC) B 1 M pozunni HCI, BUKopucTaHo sIK 4yTiIuBHA
110 BoJIoru cencop [15].

Oxucuennsm anininy AMIIOJZIC y cycnensisx CaCQ uu MgCQO;, cTabinizoBanux B
emynbcil Toiyen/Boma 3a HasBHocti HCl mpu MarHiTHOMY mnepeMilryBaHHi, OTPUMAaHO
OJIHOBUMIpPHI CTPYKTYpU (HaHOHHUTKH Ta HaHOTPYyOkHu) ITAH [16], a Takok CHHTE30BaHO
[TAHn/HaH0-ZNO KOMIMO3UTH 3a HasIBHOCTI OUTOBOT KHCIOTH [17]. [IpOAYKTHBHUM € CHHTE3
enexTpornpoinaux nomimepis (EIIII), B Tomy unchi i [TAn Ha HanocTpiukax MoQOs, VO, i
SnG [18].

Mn;O4IIAH KOMIIO3MT, OTPUMaHHH XIMIYHHM OKHCHEHHIM AH Ha 45 MKM
YaCTHHKAX OKCHIY, BUSBUB HHU3BKOTEMIIEPATYpHY CIPUHHATINUBICTD 13 BiJl' EMHUM TEMIIe-
parypHuM koedimienrom [19].

Kommoszutu MNnzO4/ITAH-EMC (EMC — emMepanbIuHOBaA Cillb) OTPUMYBAIIM LUISAXOM
JeryBaHHs eMepanbauHoBoi ocHoBu (EMO) y 1 M Bomuux posumHax HsPQy, H,SOy,
HCIO,, CH;COOH i CH,=CHCOOH [20].3'sicoBaHo, 10 CTYIiHb KPUCTATIYHOCTI ISt
JOTIOBaHHUX KUCJIOTaMH KOMITO3UTIB H0Ope y3romkyeThes 3 PH po3drHiB KUCIOT.

Hoguii, enexrpomarHiTHUH QyHKIIOHANBHUHA 1 “s1p0-0007I0HKA” CTPYKTYpOBaHHM
I[TAH KOMIO3UT CHHTe30BaHO 3 BukopuctanuHsM Fe(OH), sk TBepgoro TemIuIeiTy,
OB’ SI3aHOTO 3 TIPOIecOM camoopranizaiii. Mikpochepu Fe(©OH) nitots, sk “sapo”, a
camoopranizoBani  Hanodi6puimu ITAE—HCK  (B-nadranencynbpoHoBa  KHCIIOTA),
chopmoBani Ha mnoepxui Fe(©OH), cayryrors “o6omoHkor0”. BusHaueHo, IO 3MiHOO
cruiBBignomenns [Fe(OH)]/[An] MoXHa peryiaroBaTH MarHiTOEJIEKTPUYHI BIACTHBOCTI
MIKpO-, HAHOCTPYKTYp KommosuriB Ha ocHoBi FeQ©H)/IIAH. Enexrtpomposimui ITAH
HaHOHUTKH (miamerpom 30-50 HM), copmoBani Ha moBepxHi Fe(OH) mikpocdep y Burmsai
000J10HKM TOBHIMHOK 60 HM, 3yMOBJIIOIOTH CIIEKTPUYHI BIACTHBOCTI, TOMI SIK MAarHiTHI
BJIACTUBOCTI KOMIIO3UTa 3yMOBJIIOIOTH yacTuaku Fe(H) 3 niamerpom 0,5-5mkm [21].

MixdaszoBe xiMiuHe NpuBUBaHHS [IAH 3 YTBOPEHHSIM HAHOHHWTOK, HAIPUKIAN, Ha
CeO,, BUKOHYIOTh TAaKOXK B EMYJIbCisx [22].

Bararto raMHUCTHMX MiHEpaliB MOXYThb CIYyTyBaTH 10HOOOMiHHMKamMH abo MeMO-
paHaM¥ 3 HO3UTHBHO 3apsIPKEHUMH KaTIOHAMHU METAJIB, 1 IesIKi 3 [UX KaTiOHIB, MOJIIOHO 10
Fei Cu2+, MOXKYTh MiATPUMYBATH XIMIYHY MOJIMEPHU3AILiI0, [0 TPU3BOIUTH J0 HOKPUTTS
uux Minepaiis miiBkoro EITIT.

EnexrponpoBiguuii kommno3ut miaToMiT/[IAH GiOpmibHOT CTPYKTYpH 3 AiaMeTpOM
HuTOoK 50-80 HM rOoTyBanM OMHOCTAAIWHOKI MOJIMEPHU3AIiEl0 AH Ha IUCIEPTOBAHHUX
yacTuHkax aiaroMity B 2 M HCI 3a nassrocti NaClGO, [23]. EnexktponpoBiaHicTs KOMIO3HTA
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npu Bmicti ITAH (28 %) ¢ moctaTHO BHCOKOW i cranouth 0,29 CmBGM ™ mpu 25 °C, a
temreparypa aectpykiii — 493°C. TToTeHUiiiHO0 rany33t0 3aCTOCYBaHHs TAKOTO KOMIIO3UTa
€ EIl mokpuTTs, HAaMOBHIOBAYI JIJIS €IEKTPOMAarHITHUX 3aXUCHUX €KpaHiB Ta iH.

InrepkansoBani HaHo(iOpunsspuuM atamyibturom (ATII — mrapyeara cuilikaTHa
rinuHa) [TAH “s1p0-00010HKa” KOMIIO3UTH OTPUMYBAJIH OKUCHIOBAJIBHOI MOIIMEPHU3ALIEI0
An y BogHomy pozuuni HCI 3a Haserocti AMITO/IC [24]. 3'scoBaHo, 10 KOHIEHTpALIis
HCIl B moniMepu3aliifHuX CyMillaX He BILUTMBAE HA MOP(OIOTIF0 YaCTHHOK CHHTE30BAHOTO
kommo3sura. CrioctepexxyBaHi BigMiHHOCTI B Mopdoutorisx dacTuHok ATII/IIAH kommo3uTa
3YMOBJICHI PI3HHUIICIO CIiBBiJHOLICHb MOBKHHA/IiaMeTp BHKOPHCTOBYBAaHHX KPHUCTAJiB
¢biopun ATIL. IIpore konuentpauii HCl Manu oueBnaHMIA BIJIMB HA CJICKTPUYHY MPOBIiA-
HICTh YaCTHUHOK.

OcraHHIMH pOKaMHU HeOpraHiuHi HamiBIpoBiaHi okcuau, Taki sk ZNO, AbOs, TiO,,
SnG,, Fe0s;, akTuBHO AOCHiDKYBand, sk gomatku 1o ITAH. Taki KOMIOO3UTH 3amporio-
HOBaHi SIK CEHCOPH JIsl KOHTPOJIO OTPYHHHUX rasiB i Bosorocti [2]. UyTnuBicTs mmx maT-
YHKIiB /10 Ta3y i BOJIOTH 3aJIEKHUTH BiJ IXHBOI MIKpOCTpYKTypH. Lle Moxke OyTH JOCATHYTO
CrelialbHUMH METOIaMH MiATOTOBKH abo yepe3 pomyBanHs [IAH nomimkamu [15].

Ha 150 um yactunkax SiO, cunrtesyBaiu [IAH HUISXOM OKHCHIOBAJBHOT MOJiMe-
pusarii Au B posunni HC| [25]. Onepxannii kommosut Busisie EIT B Mexax 3,7610—
1,3110* Cmldv™ samexno Bixm xonmentpanii HCl B mpomeci cuHTE3y Kommosura
SiO/T1An.

BukopucraHHsi JIOMIIIOK Pi3HOT NMPHUPOAM Ja€ MOXKJIMBICTH OTpUMATH pi3HI 3a
(i3uKO-XIMIYHMMHU BJIACTHBOCTSIMM KOMIIO3UTHI MaTepiaid 13 HIMPOKHM CICKTPOM
MOXITMBOTO 3aCTOCYBaHHSI.

Mu 1poBenu J0CTIKEHHS MPOAYKTIB XIMIYHOTO OKUCHEHHS AH HaTpii Mepokco-
qucyiabdarom (NalIOJIC) y BOAHMX pO3YMHAX 338 HASBHOCTI IPUPOJHOrO MiHepay Iiay-
kowity (I'm) [26] 3 MeTor0 OJiepIKAHHS KOMIIO3UTHOTO Marepiaiy Ta JOCIIKEHHS JEAKUX
Horo (i3UKO-XiMIYHUX BIIACTUBOCTEH.

I'maykoHiT (3e7eHKa) — TJAMHHCTHI MiHepald KJacy CHJIIKATIB TPYMH TiZpOCIIOf,
saransHoro cknany (K¥, Na', C&€)x(Mg?, F&*, Fe*, AI*),[(Al, Si)Siz0i (OH),xH,0 i
MOJKE MICTHTH B TIepepaxyHKy Ha okcuan, (%): SiG — 44-56; Al,O; — 3-22; FeO; — 0-27,
FeO- 0-8; MgO- 0-10; K,O o 10, HO — 4-10 [26, 27].I'nayKoHIT BUPI3HSIETHCS [LITAM
KOMIIIEKCOM YHIKaJIIFHUX BJIACTUBOCTEH i BHKOPUCTOBYETHCS K COPOCHT HAPTONMPOIYKTIB,
PamiOHYKITI B 1 BaXXKUX MeTaniB. Mu Bukopuctamu ' Takoro ximiuxoro ckinany, %: SiQ
45-58,6; Al,0; — 0,56-20,3; FeO; — 6,428,0; FeO — 0,59,5; MgO - 1,86,2; KO no
2,0-7,6, NaO 0,01-3,4; H,0 - 4-10.

Tepen pocmimkennsam 1 pOMUBAIU JUCTHILOBAHOK BOAOK0, cymumn npu 250°C,
po3tupanu y ¢hapdopoBiii cTymii i IpOCiroBalIK Yepe3 KanpoHOBE CUTO 3 PO3MIPOM OTBOPIB
20 mxM. YactmHkuM i3 po3mipamu, MeHmmmu 3a 20 MKM, BUKOPHCTOBYBaIM JUISt
JIOCITIJIKEHB.

3pasku [TAH Ta kommo3uTa [TAH/TN omepxyBanu XiMiYHUM OKHCHCHHSIM aHITiHY
Na,S,0g y Bogrux 0,5M pozumnax H,SO, npu Temmeparypi 2+0,5 un 20+0,5 °C. Cmis-
BigHomreHHs AH:NayS,0g cranoBmino 1:1,1.Jlo 50 mi po3unny Au B 0,5M H,SO, BHOCHIH
HaBaxky ['nm i mepemimyBanm cymim mporsrom omuiei roguau mpu 20+0,5 °C. 50 mn
po3uuny Na,S,0g B 0,5M H,SO, BBOIMIM NUISXOM IIBUAKOTO HOTO BIUBAHHS IO PO3YUHY
MoHoMepa a0 cymimn AH—I1. 06’ em peakuiiinoi cymimi 100 mur. TpuBamicts CHMHTE3y —
onHa roauHa. IlepeMilryBaHHs BUKOHYBaJM MEXaHIuHOIO Mimankoro. Ilicas yoro peax-
LiliHy cyMiml BUTpuUMYBaJ 2410J, (GUIBTPYBaJM, NPOMHUBAIN AUCTHIHOBAHOIO BOJOIO J10
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HeliTpanbHoro 3madenHs pH Ta cymmam y Bakyymi npm 60t1 °C i pospimxenni
0,9+0,05kr/cm? npotsarom 24+0,1rox.

Hudpakrorpamu 3paskiB [TAH ta ITAH/TA peectpyBanu Ha JU(PAKTOMETPI MapKu
JIPOH-3 3 CuK Bunpominroanasm (A = 1,79A) [28].

Tepmiunnii ananiz 3paskiB [1Ax ta [TAH-I'1 npoBosmin Ha npuiazai aepusarorpad
mapku Q 1500-Ddipmu MOM (Yropmuna) B Temneparypaomy intepsami 20-460 °C npu
mBuaKocTi HarpiBy 3paskiB 10 °C/xs B armocdepi nositps. Maca 3paska cranosuia 250 mr.
Twurii KopyHI0BI.

Cunres [TAH Ta ITAn/T' npoBoaunu tipu 21 20°C sk 3 nepeMiliryBaHHsM, TakK i 6e3.
BuxinHi yMOBH CHHTE31B HaBeJcHO B Ta0i. 1.

Tabauys 1
CriiBBiJHOLICHHS KOMIIOHEHTIB B IIPOLIECi CHHTE3Y
. TpuBamicth o
3pazok C (An), M | C (Nal1oaC), M Maca :81?1;01{“}] nepepMimyBaHH;[, Ti(é,5,
" TOx
ITAr-1 0,2 0,22 - 1 20
ITAn-2 0,2 0,22 - 1 2
ITAH/T1-3 0,2 0,22 0,25 1 20
ITAu/T1-4 0,2 0,22 0,25 - 20
ITAH/T1-5 0,2 0,22 0,25 1 2
ITAH/T'1-6 0,4 0,44 0,25 1 2
TAu/Tn-7 0,4 0,44 0,5 1 2
ITAH/T1-8 0,4 0,44 1 1 2
TTAH/T1-9 0,4 0,44 1 - 2
ITAH/Tn-10 0,8 0,88 1 1 20

Hudpaxrorpamu 3paskis ['n1 Ta kommo3utie [TAH/T'n 306pakeni Ha puc. 1 Ta puc. 2.
Sk BuaHO, JUIs 3pa3ka IJIAYKOHITY XapaKTepHa KpHCTajiuHa CTpykTypa. HaliHTeHCHBHI-
muMu € miiku npu 26 = 20,6'1 26,5.

26,5

20,6

IHTEHCUBHICTb, B.O.

50 T T T T T T T 1
10 20 30 40 50 60 70 80

26,°
Puc. 1. ludppaxrorpama 3pa3ka riayKoHITY
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Puc. 2. ludpakrorpamu 3paskiB kommnosura ITAu/riaaykoHiT. CHiBBiZHOIICHHS MiX
KOMIIOHCHTaMH Ta yMOBH CUHTe3y (auB. Tabm. 1)

Sk BugHO i3 puc. 2, 3pa3ku [IAH XapakTepU3yHOTHCA aMOP(HHO-KPHCTATIYHOO
CTPYKTYpPOIO — HasiBHE TaJIO i3 XapaKTePHUMH ISl KPUCTAIIYHOTO CTaHy IMKaMH CEPeTHbOT
inrencuBHocTi mpu 26 = 21,7 ta 24,8. JIBa mmpoki miku, 3ocepemkeni npu 26 = 21,7°1
24,8°,3acBinuyroTh, MO pe3yiabpTyiodi [IAH cTpyKTypH € aMop(HO-KpUcTamidaumMu. ITiky,
30cepekeHoMy npu 26 = 21,7°, IpUIHCyOTh TEPiOINYHICTD Mapaniesieid B MOJiMEpHOMY
JAHITIOTY, TOJi SK OCTAHHBOMY ITKY IMEPiONWYHICTh MEPHEHAUKYISAPIB B TOJIMEPHOMY
JIAHIIOTY Y KPUCTAYHIN CTpyKTYpi MakpoMosekynd. [29]. AMopdHi rano auppakrorpam
JOCIIKYBAHUX 3pa3KiB Maiike OJHAKOBI 3a IIMPUHOI, epebyBaTh y Mexax 260 = 10 —
35’ i HaKJTa#maroTLCS OJHA HA APYTY B YaCTHHI, IO BiamoBigac amopdHomy crany (puc. 2).

[ounnaroun i3 3paszka [TAH/T'1-3 (puc. 2, 6-3), MOKHA 3pOOHUTH BHCHOBOK IPO T€, IO
NPaKTUYHO BCI 3pa3KM MICTATh JEAKY KUIBKICTh KpHCTalidyHOi ¢a3u. HasBHicTs Ha
JupakTorpaMax CMyr, XapaKTepHUX st [, IpOCTexXYeEThesi y cuHTe30BaHUX [IAH/Tn
KOMIIO3MTaxX, IO 3acBiAYy€ HAsSBHICTh HEOPraHIYHMX YACTHHOK Yy CTPYKTYpl CHHTe-
30BaHOro Komro3uta. Lle, cBo€ro 4eproro, BUABISETHCS HA (Di3UKO-XIMIYHUX BJIACTUBOCTSIX,
a caMe MiATBEPKYETHCS Ha JepUBaTOrpaMax CHHTE30BaHHUX 3pa3KiB.
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Ha nudpakrorpamax 3paskis [TAH-1-TIAH/Tn-10 (puc. 2) B mexax 26= 10-40
MPOCTEKYETHCS BIAMIHHICTh y TXHIN cTpykTypi. HasBHICTH XapakTepHHX ABOX MIKiB IpH
260= 20,8 1a 25,4 3acBiguye, mo 3pasku I1An € gonosarnumu H,SOy, T06TO MepebyBaroTh
y BUDJISJI €MepalibIUHOBOI COJi. 3arajioM HaJIMOJICKYJIIpHa CTpyKTypa 3paskiB I[1Ax
XapaKTepU3yeThCsl CHIBICHYBaHHSAM aMOpP(QHHMX Ta KPUCTATIYHHMX AUISHOK. BumHo, 1mo
amopdHa (haza mepeBHINyE KpuCTaldiuHy (asy B ojepkaHux Hamu 3paskax I[IAH 3a
BUHATKOM 3pa3zka [TAH/Tn-9 (puc. 2, orc). Jlns 1poro 3paska xapakTepHa BHINA KPHCTa-
JIYHICTB, MIO MiATBEPIKYEThCA MOsABOO mikiB mpu 26 = 8,3, 15,5 1a 30° (puc. 2, ) [30].

Temmeparypa MpOBEICHHS CHHTE3y MaiiXe HEe BIUIMHYJIA Ha CTPYKTYpY 3paskiB [TAH
(puc. 2,a, 6). Bonus TeMnepatypu IpocTexyeTbes 1 3paskiB [IAu/T'n (puc. 2,1, 0), wo
BUSBIIIETLCS Y BUIIIN KPUCTATIITHOCTI 3pa3KiB.

ITpu mpoBenenHi cuHTe3y [IAH 3a HasBHOCTI y po3uuHi cycrnensii ['1 B mpoaykri
CHHTE3Y € IS PEYOBHHA, MPO 0 3aCBiAUYIOTH Au(pakTorpamu (puc. 2,6-3), a caMe Xapax-
TepHuUit rocTpuil mik npu 260 = 26,3-27,1, mo Bianosinae kpucragigHoMmy crany .

IIpoBeneHHst cuHTe3y 0€3 MmepeMillyBaHHS CIPHSIE YTBOPEHHIO MOJIMEPHUX CTPYK-
TYp LUIIXOM MOCTYIIOBOTO POCTY MakKpOMOJIEKYJl KOHTPOJIbOBAHOTO AU(Y3i€l0 MOHOMEpa
JI0 MaKpOMOJIEKYIIH, siKa pocTe. Xapakrep audpakrorpam (puc. 2, ¢ i o) BiaMiHHAH 1 MOXKe
3aCBiqUyBaTH [IEUIO BUIIMN CTYIiHb KpHCTamiuHOCTI 3pa3ka [IAn/T'n [30], cunTe30BaHOTO
3a HassHocTi [ mpu 2 °C. OueBnaHO, XiMiuHe OKMCHEHHs AH 3a HasgBHOCTI ['J1 B peakiii-
HOMY CEpEJIOBHIII BiIOYBAa€ThCS YaCTKOBO HA IMOBEPXHI YACTUHOK MIAYKOHITY, 10 3a0e3re-
YYETHCS aJICOPOOBAHUMHE MOJIEKYJIaMH AH B MPOIIECi BUTPUMYBaHHs cycreHsii ['11 B po3uu-
Hi aHiniHy. [3 puc. 2 Mo)kHa 3pOOMTH BUCHOBKH IPO HAsBHICTh YAaCTHHOK [J1 B monime-
pu3sari, T06T0 yrBOpeHHs kommo3uta [TAn/T .

3a3Haunmo, WO Maike yci cuHTe30Bani 3pasku mpu 2 °C MaroTh OiIbIIy BiZHOCHY
iHTeHCUBHICTL CcMyT, HiXk Ti, mo Oymu cunresosani mpu 20°C. 3pasku [TAH/T1-8, a 0c06-
auBo 3pa3ok ITAH/T-9, BiI3HAYAIOTHCSA JEIIO BHUINOK KPHUCTAIIYHICTIO, IO MOXE OyTH
3yYMOBJICHO OUTHIITMM BMICTOM TJIAYKOHITY Ta YMOBaMH CHHTE3Y.

3 METOI0 BCTAHOBJICHHS BIUIMBY BMICTY [J1 Ha BJIACTUBOCTI CHHTE30BaHUX KOMIIO-
3WUTIB MM NPOBEJIHM TEPMIYHMI aHaNi3 3pa3KiB B OJJHAKOBHX YMOBax i arMocgepi HOBITpsI.
Ha puc. 3300pakeHo, siK MPUKJIIA]], 3arajlbHUM BUMIIS] qepruBaTopamu 3paska [TAu-1.

JepuBaTorpaMu JI0CIiPKyBaHHUX 3pa3KiB € NOAIOHUMH, SIK 300pakeHO Ha puUC. 3, aje
pisasaTecs BTparor macu (Am). Jlins kpusoi Brpat macu (TI') xapakrepHa HasBHICTBH
YOTHPBHOX AUISHOK. Mepina Aiasaka B Mexax 7 = 20-40 °C 3ymoBieHa IpupOCTOM MACH Bif
0,3 go 2,0 %; npyra minsnka B mexax T = 80—110°C 3ymoBiena BrpaTtor mMacu Am =
= 1,15-5,0 %;petsa B mexax T = 110-202 °C 3ymosnena Am = 0,05-5,0 %i uerBepra B
mexax T ~200-460°C symosnena Am = 28,26-35,0 %.HasBHicTb NE€pUIO] TIISHKA 3yMOB-
JieHa B OCHOBHOMY Tirpockomniusictio [TAH; npyroi i TpeTboi — BTparoro dizndHo ancopbo-
Banoi Boau B Mexax 80-100°C, a Takox BoaH, iKa B MAKPOMOIIEKYII 3B’ 13aHA BOJAHEBUMH
3B’ s3kamu, 100-170 °C ta gomyrodoi ped4oBMHM; YETBEPTOI — BTPATOI0 MACH, 3yMOBIEHOI
TEPMIYHOIO fecTpyKuicto mosiMepy 170-460°C.
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B Ta61. 2 HaBeneHO pe3ynabTatu 06poOku aepuBaTorpam 3paskiB [1Ax ta [TAH/T.
Bykeeni mo3nauensst Touok (7, 75, i T4) Ha KpUBUX pHUC. 3 BiAMOBIAAIOTH TEeMIEpaTypam
3aKiHYCeHHs nporecy abo neperutis (3minu wBuakocti npouecy) (711 73) Ha ATA kpuBHx,
a (a, b, ¢, d, €) 3mini Mmacu: a — npupocty Macu npu T; b — Brpari macu npu Ty; C — BTpari
macu nipu T»; d — BrpaTi Macu npu T3, € — BTpati Macu npu T, Benuuunu, nosnaveni 7, Ty,
T,, Ts, npuiiMaroTh pisHi 3HaueHus (quB. Tabia. 2),a T, = 460°C. OueBuaHO, 10 BiaMiH-
HocTi y 3HadeHHsXx Temneparyp 1, 71, T, T5 3yMOBICHI BiIMIHHICTIO Y (i3MKO-XIMIYHUX
BJIACTHBOCTSIX OEP>KAaHUX KOMIIO3UTIB.

Sk BuaHO i3 maHux Tabn. 2, HaiiMenmia Brpara macu npu ' = 460°C Bnactusa s
3paskiB [TAH-1 — [TAu-T'n-4, TTAu/T'n-9, naiiBuma — s 3paskiB [TAH-T'n-5 — ITAu/T 1-8.
3pasok ITAR/T'1-9 xapakTepu3yeThCs HAaHIKIO0 BTpaTor Macu pu 460°C, mo, oueBna-
HO, 3yMOBJIEHO BUCOKMM BMicToM I'm B Kommoswuri, cunatezoBanomy npu 2 °C. CTtpykrypa
BOr0 KOMIIO3MTa € HaWOiabII KprcTamiuHow (puc. 2, o). Bucokiii kpucramiyHocTi, ode-
BHUJIHO, CTIpUsE HASBHICTh Yy PEaKIiHHOMY CEpEJOBHINI TIAyKOHITY, IO MOXE CIyTryBaTH
TEMIUIEUTOM JIJIsl CHHTE3Y Ha Horo moBepxHi [IAH 3 IEBHOIO MIKPO- YW HAHOCTPYKTYPOIO.

OueBHIHO, IO CTPYKTYPHI Ta TEPMiuHI BIACTHBOCTI CHHTE30BAHOTO KOMIIO3HMTA
3yMOBIICHI MiX(]a30BOI0 MNONIaHUIIH-TTIAYKOHIT B3aeMOJi€l0. Y Mponeci BUTPUMYBaHHS
qucnepcii I'm B po3unHi AH BinOyBaeTbcst HOro ajcopOLis HAa YacTHHKAX MiHepaiy, IO
NPU3BOJUTH 10 YTBOPEHHSI MIKpO- YW HaHOCTPYKTypoBaHoro IIAH B mpolieci cuHTe3y Ha
MOBEPXHI TIIayKOHITY.

XiMiuHe OKMCHEHHS AH 3a HasBHOCTI IPUPOJHOTO MiHepaly TIJayKOHITY 3acBil-
YUJIO MOKJIMBICTH MOIUGIKaIii MOBEpXHI MiHepasry mojianimaoM. OnepkaHuii KOMITO3UT
ITAH/T' 1 BusiBUB feski (CTPYKTYpHI Ta TEPMIi4Hi) BJaCTHBOCTI, BiAMIHHI BijJl BJIaCTHBOCTEM
3pazkiB [TAH, CHHTE30BaHOrO0 B aHAJOTIYHUX yMoBax. OTke, MPOBEIEHHSIM XiMIYHOTO
CUHTE3Yy TOJIIaHIIiHy 3a HAasBHOCTI JPiIOHOJUCTIEPCHOTO MiHEpaly TJIAYKOHITY TPH OITH-
ManbHux Temreparypax (2 °C) Ta criBBiJHOLIEHHSM PEAreHTIB i AuCIepcHOi (Basu MOxKHA
0JIeP>)KyBaTH KOMIIO3UTH 3 IEBHUMH (Hi3UKO-XIMITHIUMHU BIIACTHBOCTSIMH.
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THE POLYMERIZATION OF ANYLINE IN PRESENCE OF GLAUCO NITE
M. Yatsyshyn, Yu. Grynda, A. Kun’ko, Yu. Kulyk

Ivan Franko National University of Lviv,
Kyryla & Mephodiya Str., 6, 79005 Lviv, Ukraine
e-mail: m_yatsyshyn@franko.lviv.ua

The chemical synthesis of polyanyline in the 0.5sMifuric acid aqueous solutions in
presence of mineral glauconite during the oxidatibmitial monomer by sodium peroxydisulfate has
been studied. It was determined that final prodiet composite of polyaniline and glauconite, where
the latter essentially has an effect up structamal thermal properties of synthesized material.

Key words:chemical synthesis, polyanilinglauconite, X-ray diffraction, thermal analyses.
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HccnenoBaH CHHTE3 NMOJIMAHUINHA B IPUCYTCTBUU NIPHUPOJIHOTO MUHEPAJIA ITayKOHUTA IyTeM
OKHCJICHUsI aHWIMHA HaTpuil mnepokcoiucyiabparom B 0,5 M BoAHBIX pacTBOpax cyibhaTHON
KUCJIOTBI. YCTAaHOBJIEHO, YTO CHHTE3UPOBAHHBI KOMIIO3UT COJEPXKHUT AUCIHEPCHBIN TTTAyKOHMT,
BIIMSIIOIMI HAa CTPYKTYPHBIE U TEPMUYECKUE CBOHCTBA KOMIIO3HUTA OJHAHUIMH/TIIAyKOHHT.

Kniouesvie cnosa. XUMAYECKHAN CHUHTE3, IMOJIMAHWUJINH, IIayKOHHUT, peHTl’eHO(i)a?;OBLIfI aHalus,
TepMH‘IeCKHﬁ aHaJIn3.
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Tabruys 2
TepMmorpaBiMeTpu4Hui aHani3 3pa3kiB [TAH ta ITAH/Tn
. +Am (a) . Amy (b) . . Amy (e)
3paszox T, C T,, C T, C T4, C
Mr % Mr % Mr %

ITAn-1 22 0,2 0,1 100 7,5 3,8 184 2 3 460 66,8 | 33,40

ITAn-2 32 1,0 0,50 108 5,7 5,7 18 2 460 64,8 32,4(
ITAH/Tn-3 40 0,8 0,40 98 4,2 2,14 18] b 2 460 56,4| 28,2(
MAn/T1-4 38 1,0 0,50 107 2,3 1,1% 185 P 2 460 57,7| 28,81
ITAH/Tn-5 24 1,2 0,60 96 8,3 4,15 18¢ 4 2 460 71,2 35,6(
ITAH/T -6 26 2,0 1,00 102 7,7 3,8% 18 0 2 460 69,2| 34,60
ITAH/Tn-7 30 0,3 0,15 104 7,7 3,8% 202 2 2 460 70,2| 35,10
IAn/T'1-8 25 0,4 0,20 93 10,0 5,0(|) 195 0 2 460 67,0 35,00
ITAH/Tn-9 36 0,8 0,40 102 2,4 1,2(*) 19 2 460 48,4 24,2(
ITAH/T'1-10 - - - 77 4,0 2,00 172 31 ,6060 63,2 | 31,6

I'n-11 28 0,3 0,15 81 3,8 1,9 15 P - 4 14,3,00
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