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Ooepoicani 2iopozenvii mamepianu Ha 0CHOGI
Kononimepie 2-zidpoxciemuamemaxpuiamy
3 NOJIBIHIANIPONIOOHOM 6 Mpucymuocmi 060x-
KomMnonenmnux iniyitosanonux cucmem FeSO, —
paduxanvhuil iniuiamop. Jocnidxiceno ennue
npupoou iniuit06abHOi cucmemu Ha KiHemuxy
Konoaimepuzauii, cmpykxmypui napamempu
cimxu ma eaacmueocmi ziopozenie. Jlosedena
MONCAUBICMb  BUKOPUCMAHHA  CUHME306a-
HUX Mamepianié AK Mampuub 011 XiMiuH020
gidnosnenns Mmemanie ma  o00epiucanns
KOMNO3UUILIHUX Memaloziopozeie

Knrouoei cnosa: iniyiamop, nosnimepusauis,
noniginianiponioon, eiopozeni, 6ionoenenns,
Memanu
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Hoayuenvt zudpozenvivie mamepuanvt Ha
0CHOBE CONOAUMEPO8 2-2UdpoKCcUemuIMema-
Kpuiama ¢ noausUHUINUPPOTIUOOHOM 6 NPU-
cymcmeuu 08YxXKoMNOHEHMHBIX UHUUUUPYIOULUX
cucmem FeSO,; — paduxanvnoii unuyuamop.
Hccnedosano enusnue npupoodvl uHUUUUPYIO-
wetll cucmemol HA KUHEMUKY CONOJIUMEPUIAUUU,
cmpyxmypHole napamempol Cemku u céolcmea
eudpoeenei. /lokazana 603MONCHOCMb UCNOJIb-
306aHuUsl CUHME3UPOBAHHBIX MAMEPUATOE 8
Kauecmee mampuy, 0. XUMUHECK020 60CCMA-
HOBJIEHUSA MeMAII06 U NOJYUEHUS KOMNOIUUU-
OHHBIX MemaJnozuopozeei

Kntouesvie cnosa: unuyuamop, noaumepu-
3aUusL, NONUSUHUTINUPPOSUOOH, 2UOPO2EU, BOC-

cmanoesJienue, memaJijivl
u] =,

1. Beryn

OaHuUM 3 aKTyaJbHUX HaNpsIMKiB Moaudikaiii
moJiiMepHUX MaTepialiB Ha [JaHUM dYac € BBeJAeHHI
B iX CTPYKTYpy APIOHOAMCIIEPCHMX YaCTUHOK MeTaJliB
Ui HajlaHHsg HOBMX crenudiunnx ¢GyHKIioHAIbHUX

BJIACTUBOCTEeNl — MaTHITHUX, eJeKTPOIPOBiAHUX,
antubakrepiasbHux Ta iH. OcOOJUBO e CTOCYETHCS
IIOJIMEPHUX  TiAporesis - MIPOCTOPOBO3MIUTUX

HOJIMEPHUX CHUCTEM, siKi 3[4aTHi HaOpsKaru y BOAi Ta
IHIIMX PO3YMHHMKAX. YBaru 3acJyroBYIOTh TiZiporesbHi
Marepiaju Ha OCHOBI KOIIOJIMEpPIB MOJIBIHIIIIPOJIIIOHY
(IIBIT) 3 2-rinpokciernamerakpunrarom (I'EMA), axi
Bi/I3HAYAIOTHCS PSIJIOM HIHHUX eKCIlJyaTallilHuX BJIACTU-
Bocreii [1 — 3].

2. Ananis gocaizzkens i myGuikanii

[TomepenniMu  mOCTiIKEHHIMHU, TPOBEIECHUMU

cuispobitnukamMu  kadeapu XTIIIT HY <«JIbBiBchbKa
noJirexHika» [4 — 6], pospoOJieHi rigporesni Ha OCHOBi
komosimepiB IIBII 3 MmoHo- Ta AuMeTakpuIOBUMHU ecTepa-
MM TJIKOJIB, IOJiMepu3alia AKux Bi[L6yBa€TbCH i, Ji€10
ifoniB MeTaJsiB 3MiHHOTO cTyneHsa okucHenns. Cunres
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BiIOYBA€ETHCST 3 BUCOKOIO MIBUAKICTIO 32 KIMHATHOI TeMIIe-
parypu, Ha MOBIiTpi, 110 4a€ MOXKJINUBICTL 3HAYHO CIIPOCTU-
TH Ta 3/[CHIEBUTU TPOIEC, CKOPOTUTH HOTO TPUBAJTICTD i
PO3UINPUTHU MOKJIMBOCTI OO BUKOPUCTAHHA. YHIKAaJIbHA
nopucra CTpPyKTypa, sika 3abeslieuye HaOpsiKaHHs
KOTIOJIIMEPiB Y BOJIi Ta BUCOKA MTPOHUKHICTD 11 HU3BKOMO-
JIEKYJISIPHUX CIIOJIYK € OCHOBHUMU YHHHUKAMU, sIKi 3a0e3-
IIeYYI0Th MOYKJIMBICTh IX BUKOPUCTAHHA AK MaTPUILb 1/
Bi/IHOBJIEHHS MeTaJsiB. XapakTep Bi/[HOBJIEHHS MeTaJiB
Ta BJACTUBOCTI KOMMO3UIINHUX METaJOKOTOJIiMepPIiB 3a-
JIeKaTh B OCHOBHOMY BijJI CTPYKTYpPH Ta BJIACTMBOCTE
MaTpulli — noJiiMepy. 3MiHa TaKUX I1apaMeTpiB SK CKJaJ
BUXiTHOI KOMIIO3UILil, IPUPOAA i BMICT COJIi MeTaly Ta
pPO3YMHHMUKA, YMOBM IIPpOBeAEHHA IoJiMepusauii, gae
MOXKJIUBICTh OAEPKYBATU TiApOresi 3 pi3HUM CTYIIEHEM
3IIMBAaHHA Ta CTyIleHeM HaOpaKaHHs [7].

3. [loctaHoBKa MeTH

Bnockonasennss MeTomiB cHHTE3y Ta CTPYKTYDPH
TiZIpOreJIbHUX MarepiaJiiB 6arato B YOMY 3aJIEKUTDh Bijg
crmocobiB ofepskantsa (B Maci, B pO3YHHi) Ta MPUPOIN
iHiniloBasbHOi cuctemu. Bubip iHiliioBaabHOi cuctemu
€ HeOoOXi[HOI YMOBOW Oflep:KaHHS TOJIMEpPiB, OCKUIbKY




iHiliaTOP Bilirpae BaskJIMBY PoJib y npoiieci GopMyBaHHS
[I0JIIMEPHOI MaTpUIli, TUM CAMUM BIJIMBAIOYU Ha ii CTPYK-
TYpPY, & OTKE€ i BJIACTUBOCTI, OCKIJIBKU caMe CTPYKTYpPHi
XapaKTEPUCTUKHU TOJIMEPHOI CITKM 3HAYHOIO MipOIO BIIJINA-
BAOTh HA IPOHUKHICTD Ta COPOIINHY 3MaTHICTH I[0/I0 HU3b-
KOMOJIEKYJIAPHUX CIIOJYK — YYACHUKIB OKMCHO-BIITHOBHUX
IIPOILECiB, a TAKOK MIBUAKICTD BilHOBJIEHHA Ta BEJUYUHY
MeTajliuHuX 4YacTuHOK. MeTow pobotu Gyno pociiguru
BILJIMB IPUPOAU JIBOXKOMIIOHEHTHOI iHillif0BaJIbHOI cucTe-
MU Ha (OPMYBaHHS Ta BAACTUBOCTI KomoiiMepiB [EMA-
I[IBII gax matpump A7 OAep:KaHHS METaJIOTiIPOreiB
XIMIiYHUM Bi/THOBJIEHHAM METaJIiB 3 PO3YNHIB.

4. EkcriepuUMEeHTAJIbHI Pe3yJIbTAaTH Ta iX 0OrOBOPEHHS

O6’ckTOoM HOCiKEHb B POOOTI € TizporenabHi mMare-
piann Ha ocHosi komnosimepiB TEMA 3 IIBII. [{nsa cun-
Te3dy BHUKOPHCTOBYBAJIU: 2-TiIPOKCieTHJIMeTaKpuIar
(p20=1079 kr/m®, np2°=1,4520), ounmenuii Ta meperHanmii
y Bakyywmi (3amumkosuii tuck 14 H/m2, T,,,=351 K); IIBIT
3 MM 28 tuc. nepejl BAKOPUCTAHHAM CYIINUJIN Yy BaKyyMi
npu 338 K nporsrom 2-3 roj. 3 MeTO0 CyMillleHHST CTaiit
CUHTE3Y TiiPOoGINTBHOrO MOJTIMEPY i TOATBIIOTO OT0 Ha-
OpsikanHst, nosiMepusaiito TEMA B npucyrtHocti TTIBII
npoBoAnan B po3unHHuUKy npu 293 K, na mositpi, B ymo-
Bax jieHHoro csitya. KineTuky nosiMepusarii KOMIO3UIIii
JOCJIIKYBaJIU 32 3MiHOI 00'eMy peakiiliHOi cywmimii npu
noJiiMepusanii MOHOMEpPY [AMJIATOMETPUYHUM METOOM.
KinpkicTp HesBs13aHOrO0 y noJiMepHy citky IIBII BusHa-
YaJimi MeTosioM (oTOKOJIOpUMETPil BOJHOTO €KCTPAKTY
[8]. Edexrusnicts npumensienus (f, %) pospaxoByBain
K CIHiBBiIHOMIEHHS KimbkocTi mpuinenieHoro IIBII (my)
no 3aranbuoi kiibkocTi [IBIT y Buxinniit kommnosuii (m):
f=(m{/m)x100%. Cryuiub npumenuents (P, %) — sk cuis-
BiftHOIIEeHHA KinbkocTi npunienenoro IIBIT no 3aranbnoi
Macu komodqimepy (my): P = (my/m;)x100 %. BomoBwmicT
(W) Bu3Hauaau BaroBUM METO/IOM 3a pI3HUIIEI0 Macu
3paska noJimepy, koedimient nabpaxanusg (k) — 3a amiHow
PO3MIpiB CyXOTo Ta HaOPSIKJIOTO 3pas3KiB, MiKBY3JI0BY MO-
JIEKYJISIPHY Macy citku noJiimepis (Mc) BU3Havaan MeTo-
nom Duopi-Penepa [9]. dedbopmamiiino-mpyskHi xapakTe-
puctuxu — uncio Teepaocti (H), uncao naactuanocti (P),
yucsio npysknocti (E) Busnavann na rBeppomipi THIP-320
BUMIDIOBAaHHSIM Pi3HUIN MiK IJIMOMHOIO 3aHYPEHHS iHIeH-
TOpa B 3Pa30K I/l i€I0 TTONEPEeJHbOTO Ta 3arajJbHOTO Ha-
BaHTa’KEHH, MillHiCTb TIPU PO3PUBi (6,) — AK BiIHOIIEHHA
PO3TATYIO YOr0 HABAHTAKEHHS B MOMEHT PO3PUBY /10 T10-
IIePEYHOro CiueHH 3pa3Ka.

Bin epextuBHOCTI iHiMiTOBaIBHOI CHICTEMH, 6e3yMOBHO,
KpiM (hopMyBaHHS CTPYKTYPH Ta €KCILIyaTaliiiHUX BJa-
CTUBOCTEN KOIOJiMepiB, B mepiy uepry, Oyjae 3ajaexaru
HIBU/IKICTD Tpolecy NoJimMepusalti, sika, B CBOIO 4epry,
Oyle BU3HAUYATU TEXHOJIOTiuHi xapakrtepuctuku [IEMA-
IIBII koMmo3uiii, a caMe — 4yac KUTTE3LATHOCTI, TOOTO
yac nepebyBaHHs Y BSI3KO-TEKYyUOMY CTaHi, Ta TPUBAJICTH
dbopmyBanus rizporesbHux Marepiaiis. Betanosieno, mo
kononimepusaiiss TEMA 3 IIBIl B npucyrtHocTi ioHiB
MeTaJsiB 3MiHHOTO CTYIeHsI OKMCHEHHsI BilOyBaeThCst 3a
KOMIIJIEKCHO-PaUKAJbHIUM ab0 WOHHUM MeXaHisMOM [6]
(puc. 1)

HaitepexTuBuimumn BiTHOCHO MBUAKOCTI
mnoJjiiMepusailii 3 JOCJZIXKYBAHUX COJIeH MeTaJiiB € COJi
bepymy (II, III). 3axexHO Bii KOMIO3UIHHHOTO CKJa-

1y, BMICTy, IPUPOAM PO3UMHHUKA Ta KOHIEHTpaLil coJi
METAJy 4ac KUTTE3AATHOCTI TaKMX KOMIO3UI MOXKHA
3MIHIOBATH B IUPOKUX MeXKax — Bii 5 10 90 XB, TpUBAJICTD
dbopmyBaHHS (3 TPAaHUYHUM BIXOI0M TTosiMepy 98-99%) —
Bin 15 mo 150 xB. HaiiBu1oio mBUAKICTIO MOJIMepHU3altii
XapaKTepU3ynThcs KOMIIO3ullii 3 Giburum Bmictom [TBIT
Ta 3 MiHiMaJbHUM BMIiCTOM PO3YMHHUKA ab0 % OTpUMaHi
noJiiMepusaieto B maci. BcranoiieHo, 1o mpu 36iibiieHHi
pumicty IIBIT Ginmbuie 20 Mac. 4. KOMIO3HUIEI CTAlOTh
HETEXHOJIOTIYHUMHU — XapaKTepUusyloTbCs MiZIBUIIEHOIO
BSI3KIiCTIO, 3'BJISAIOTHCS TPYAHOI 3 BULATEHHAM Oyrb0a-
IIOK IOBITPs, IO BUMarae J0JaTKOBOTO iX BaKyyMyBaH-
Hst. [osiMepusaltist K B po3uuHi y OLIBIIOCTI BUMIAJKIB €
HEOOXIZTHOI0 YMOBOIO 3 [EKIJIbKOX NMPUYHMH: ITPUCY THICTH
PO3YMHHUKA MiIBUIIYE TEKYYiCTh KOMIIO3UILiii 3 GinbIInM
Bmictom IIBII, rizporesnpHi Marepiasm A BiTHOBJIEHHS
MeTaJliB MOBUHHI €KCIIyaTyBaTUCh Y HAOPSIKJIOMY CTaHi,
KpiM TOTO MIPUCYTHICTH PO3YMHHMKA 3HAYHO IiJIBUILYE
IMIOPUCTICTH TiZ[POTEIiB.
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Puc. 1. Moxnuei BapiaHTH iHiLitoBaHHS noniMepuaauii
HoHaMmu 3anisa

3 Mmetolo inTeHcudikariii mpoiecy nojiMepusaiiii, Bpa-
XOBYIOUM WOH-pPaANKAJbHUI MeXaHi3M KOTOJiMepu3aliil
TEMA 3 IIBII, anisa ininifoBanHs mosiMepusarii B po6oTi
6yJI0 BUKOPHCTAHO JBOXKOMIIOHEHTHY iHII[IOI09Y CHCTe-
My — Ciib MeTajy 3MiHHOTO cTyleHs okucHenns (de-
pymy cyabdar (II)) 3 TpaauIilHUMKU PAAUKAJIbHUMU
iHiiaTopaMu noJimMepusaliii akpuJaoBUX MOHOMEPIB — Iie-
pokcun 6ensoiny (IIB), nepcynbdpar kaxiio (IICK) rta
AUHITpUA aso-6ic-isomacnanoi xucaotu ([JAK). Bwmict
KOMIIOHEHTIB iHillil0BaJbHOI cucTeMU BUOMpPAIU Ha
OCHOBI TOTIEPe/IHIX KIHETUYHUX J0Cai/KeHb [4, 6]. Bera-
HOBJIEHO, 110 i3 36inbuieHHssM BMicTy FeSOy mBuaKiCTH
noaimepusatii TEMA-IIBII kommoswutiit B maci 3pocrae,
a y BUIQJKYy IOJiMepHU3allil y po34MHi — Ma€ eKcTpe-
MaJbHUN XapakTep 3 MaKCUMAJbHUM 3HAYCHHAM [JIs
[FeSO4]=0,01%mac (puc. 2). Taky sk 3ajexHicTh Mae i
3MiHa Yacy JKUTTE3/aTHOCTI Bifi BMicTy comi. Tomy, mns
nocaigkenb Bubpano xoumentpaiiio FeSO4 — 0,01%Mac.
BiJI CKJTay BUXiZiHOI KoMMio3nuTlii, cniBBigHoMmeHHS FeSOy
imimiatop — 1:1.

JlocaimskeHHAM KiHeTHKHM ToJjiMepu3aliii Ha TO-
YaTKOBUX CTafiAX B HNPUCYTHOCTi JBOXKOMIOHEHTHOI
iHil[iI0BAJIbHOI CUCTEMU BCTAHOBJIEHO, 10 IpHU
BUKOPUCTAHHI  paJAUMKaJbHUX ininiaropis IIb,
IICK rta [AK, B KOXHOMY BUNAaJKy IIBUIKICTH
oJIiMEePOy TBOPEHH s 3pocTace mopiBusiHo i3 FeSOy4 (puc. 3),
MIPUYOMY, MIBUKICTD mpoliecy 3pocrtae y psagy FeSOy —
—FeSO4+/IAK—-FeSO4+I1b - FeSO4+IICK. 3akonomipto,
10 aHaJIOTiYHO 3MIHIOEThCA 1 Yac JKUTTE3JATHOCTI
koMmo3auiiii. PesynbraTu KiHETUYHUX AOCJIKEHDb I10-
KasaJju, 10 JoJaBaHHA iHiNiaTOPiB paJuKaJIbHOTO TUILY



HiABUINYE IMIBUAKICTH IIpolecy IOJIMEPOYTBOPEHHH,
0 € JOMaTKOBUM IIJTBEP/KEHHAM 3aMPOIOHOBAHOTO
nomepeaHiMu pobotaMu HOH-PaMKaJIbHOIO MEXaHi3MY
nponecy xonomimepusanii TEMA 3 IIBII [4, 6]. IIpn
36inpmenni kontenTpaiii FeSO4y 10 pasis (puc. 3, a, kpu-
Ba 3) He CIOCTEPIraeThcs pi3Ke 3MEHIEeHHs MBUIKOCTI
nosiMmepu3arttii, mopiBusHo 3 ynctuM FeSOy (kpuBa 1), mo
CBi[UMTH PO IlepeBary B JaHOMY BUIA/KYy pajuKaabHOI
CKJIAZIOBOI MEXaHi3MYy IOJIiMepu3allii.
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Puc. 2. Bnnue koHueHTpauii FeSO,4 Ha KiHeTUUHi xapakTepu-
CTUKH NoniMepu13aLii: a - LUBMAKICTb nofiMmepusauii
V., monb/n-c (FEMA:MBM:H,0 = 7:3:10 mac.u.);
6 - yac XMUTTE3[ATHOCTI KOMMO3MLIT
Ty, XB (TEMA:TBIM:H,0 = 8:2:10 mac.u.)

Cxkanaakommnosuiiii,mac.u.:F[EMA:IIBIT:H,O=8:2:10;1 -
FeS04(0,1%); 2 — FeSOy4 3 — FeSO4(0,1%)+I11b; 4 —
FeSO,+1AK;5 — FeSO4+IIB; 6 — FeSO4+IICK

Bucoka rigpodinbricTs Ta copbiiiina sgatuicts [TBII-
BMICHUX TiZIPOTEJiB 100 HU3bKOMOJEKYIAPHUX CIIOJNIYK
BU3HauaeThea Ak 3xarnictio IIBIT yrBoproBatn pisnoro
poiy KoMIljiekcu 3 GararbMma CIIOJIyKAMU, TaK i yTBO-
PEHOIO CTPYKTYPOIO IIPOCTOPOBO3IIUTOIO KOIOJIMEpY,
akuit mictutp Jganku IIBII. YtBopennsa mnorpiliHoro
komiiekey mixk TEMA, TIBII Ta iionamu Fe', nepebiry
npuieneHoi moaiMepusati Ta GopMyBaHHS HPOCTOPO-
Bo 3muToro FEMA-IIBII komoaimepy miarsepskeno I
CIIeKTpOCKOMmYHNMHA, KoHAyKTOMeTpuuanmu, /I TA ta TT
anaJizamu [6, 7, 10]. Oxnak He Bech NMOJBIHITPOIAOH
npuiiMae y4acTb y npulnendeniii noaimepusarnii. Hempo-

pearosanuii [IBII moske miuac rixparaitii BAMUBATHUCS, IITO
BTIJINBAE Ha TaKi pisnKko-MexXaHiuHi BTACTUBOCTI TiipoOTeJiiB
SIK BOZIOBMiICT, copOiiifiHa Ta NMPOHUKHA 34aTHICTH. Tomy,
MIPAKTUYHWUH iHTepec MPeCTaBIASII0OTh AOCTI>KeHH ST BIIJIN-
BY IIPUPOJIU iHilliIoBanbHOI cuctemu na Kizbkicts [1BII, 1o
BCTYIIUB B PEAKIII0 YTBOPEHHS KOMOJIMepY.
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Puc. 3. Bnaus cknagy iHiLitoBaibHOT CUCTEMM Ha KiHETUYUHI
XapaKTEPUCTUKKU NoJliMepu3aLii: a - KOHBEPCilo MOHOMepY
A,%:; 6 - yac >KUTTE3[ATHOCTI KOMNO3MLi
Ty, XB. [FeSO4]= 0,01%mac; FeSO4In=1:1; T=298 K

SIK BUAHO 3 oflepKaHUX pesyabraris (tabm. 1.), npu-
CYTHICTH IHIllIaTOPIB paJgUKaJbHOTO TUIY IPUSBOAUTDH 10
3MeHIIeHHs edekTuBHOCTI (f) Ta cTyIeHs npUIenIeHH s
(P) IIBII ra iforo BMicTy y cKJajli KOTIOJiMepY.

Pisuunsg B napamerpax KomnoJiMepiB, CUHTE30BaHUX Y
IIPUCYTHOCTI BOXKOMIIOHEHTHUX iHILIIOBaJbHUX CUCTEM,
BUABJIEHA TAKOX i B CTPYKTYPHUX XapaKTE€PUCTUKAX IX
CITKHU, CTYIIiHb 3IIMBAHHA AKOI XapaKTE€PU3Yy€E MOJIEKYJIAP-
Ha Maca MixKBY3J10BoTO hparmerTa (Mc) (Taba. 1.).

Mo:KIMBICTh MTPAKTUYHOTO BUKOPUCTAHHS Ti/[pOresib-
HUX KOMIO3UIIHNX MaTepiaiB, HATOBHEHNX METO/IOM Xi-
Mi4HOTO BilTHOBJICHHA METAJIIB B CiTIi Ti/{POresio, 3SHaYHOIO
MipOTO BUBHAUAETHCS eKCITyaTaIifHIMI BJACTUBOCTIMHI
oJiiMepHOi MaTpuUlLi.

Jlia nopiBHAHHSA BIJIMBY CKJIaay iHillilOBaJbHOI cUCTe-
MM Ha BJIACTUBOCTI TIPOTEJIiB I0CI/IKYBAIH TaKi iX hizmko-
MEXaHiYHi XapaKTePUCTUKH, AK MIIHICTb IPU PO3TATY,
YHCJIO TBEPAOCTI, YUCJO MPYIKHOCTI, YUCJO IIACTUYHOCTI,
BOMOBMICT Ta KoeillieHT HabpsKkamHs (Tabu. 2).

Ax 3acBimumam pesynbpTaTy MOCJKEHb, J0AaBaHHSI
10 KOMITO3MIil Z0aTKOBUX iHIlIaTOPIiB y KOXHOMY BHU-
MajiKy IMPU3BOJUTD JI0 3MiHU BJIACTUBOCTEH Ti/[pOreIbHUX
marepiaaiB. IIpu 1pomy, crocrepira€rbcs MOKpalieHHs
c0p6uiﬁHo‘1' 31aTHOCTI Tifiporesiis 1040 BOAM Ta 3HU-
JKeHHsS (Di3WKO-MeXaHIYHUX BJIACTUBOCTEH — 3MeH-




IIeHHS MIIHOCTI Ha po3puB (o), ynuciaa TBeppocti (H),
npysk#aocTi (E) 3paskiB Ta miaBumeHHS iX MIACTUYHOCTI
(P). lle, oueBUHO, BUKJIUKAHO 3MiHAMU SK Y CKJAJi,
Tak i B CTPYKTYpi KomoJiimepiB. JlocmiskeHHS CTPYKTYPp-
HUX TapaMeTpiB KomoJjiMepiB (tabi. 1) moxkasasu, 1o
NIPU BUKOPUCTAHHI MOABINHUX IHINIIOBAJBHUX CHUCTEM
3MeHITy€eTbest edekTuBHICTh npuinenienns [IBII, axwii
IIpu rixparauii BUMMBAETLCA 3 KOLOJIMEPY, 3SMEHUIYETLCA
CTYIiHb 3IIMBAHHA KOIOJIMEpPY, 10 i € IPUYNHOIO 3PO-
CTaHHsI BOZOBMICTY Ta Koedilienry Habpsikanus. Pasom
3 TUM, OUIbII PO3PUXJIEHUII MOJIMED XapaKTePU3YEThCs
MEHIIOIO KUIBKICTIO BY3JIiB 3MIUBAHHS, SIKi CIPUHMAIOTh
HABAHTAKEHHsI, uyepe3 10 BiOyBAETHCSA MOHUKEHHS
MIITHICHUX Ta IIPY’KHUX BJIACTUBOCTEI.

Tabnuus 1

Bnave npupogM iHiliaTopa Ha edpeKTUBHICTb, CTYMiHb
npuLLenieHHs Ta cknag kononimepis (FEMA:MBIM:
H,0 = 8:2:10; [FeS04]=0,01% mac; FeSOln=1:1)

Cruan

Ne IH‘iII?TOK)TIa £% | p % Mg, KOToJimMepy,%
1111 cucrema KI'/MOJTh

nonilEMA | TIBII
1 FeSO4 90,6 | 18,5 25,9 81,5 18,5
2% | FeSO4+IIb | 86,6 | 17,8 28,8 82,2 17,8
3 | FeSO4+/IAK | 86,3 | 17,7 29,8 82,3 17,7
4 | FeSO4+IIb | 859 | 17,7 30,1 82,3 17,7
5 | FeSO4+IICK | 83,6 | 17,3 31,3 82,7 17,3

IIpumimxa: * - [FeSO4]=0,01% nac.
Tabnuus 2

Bnave npupogM iHilitoBasbHOT CUCTEMH Ha BIACTUBOCTI

kononimepie (TEMA:MBM:H,0=8:2:10, [FeS0,4]=0,01% mac,
FeSO4Ih=1:1; T=298 K)

Ne THilifo0ua o*, H, o o o

ILIT cucrema MIla | MIla P.% | E% W% k
1 FeSO4 0,19 | 0.099 13 87 | 51,8 |1.27
2 | FeSO4+[AK | 0,15 | 0,085 17 83 | 52,6 |1,28
3 FeSO4+I1b 0,14 | 0,082 18 82 | 52,1 |1,28
4 | FeSO4+IICK | 0,14 | 0,080 19 81 53,8 11,33

IHpumimra: * - dns naiekosux 3pasxis

Ha ocnosi xommosutii TEMA-IIBII B npucyrtnocti
FeSO4 chopmosani nuiBkosi nopucti marepiaau (puc. 4),
SIKi B TifipaToOBaHOMY CTaHi OyJIi HaTOBHEHi CPibIIOM METO-
JIOM XiMiYHOTO BiJIHOBJIEHH S 3 1OTO HITPATy €TaHOJIOM I1PU
T=343 K.

B mporteci BinHOBIEHHS MPO30pi 3pa3ku TipoOTeJIo,
Hacuueni AgNQOs, HabyBau KOPUUHEBOTO 3ab0apBJICHHS,
10, OYEBHU/IHO IOB$I3aHO 3 II04BOI0 y HOro CTPYKTYpi
MeTaJIiuHOTO cpi6ﬂa. IlinTBepakeHHAM TOrO, IO B
riporesieBoMy Marepiasi Bif0yBa€TbCsl XiMiuHa peakilis
3 YTBOPEHHAM cpibia 3 MiKpO- i HAHOPO3MIpHUM Xapak-
TEPOM YACTUHOK € Pe3yJbTaTH, OfeP:KaHi 32 J0MOMOTOI0
METO/[iB CKaHy04yoi eleKTpoHHOi Mikpockomii (puc. 4.)
Ta eHeprojuciepciiinoro amamizy (puc. 5.) 3paskis,
rifparoBanux y BO/i.
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Puc. 4. MikpodhoTorpacpii cTpykTyp# rigporenis: a - Habpsi-
K/IMM HEHaNOBHEHWH rigporesib; 6 - KOMNO3WULMHKWI rigporesb,
HarnoBHeHMH cpibiom
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Puc. 5. EHeprogu1cnepciiH1it aHani3 rigporenio Ha OCHOBI
FEMA-MBI kononimepy, HanoBHeHOro cpibsiom

5. Bucnosku

Taxum unmHOM, TIPOBEIEH] AOCTKEHHS TTOKa3aan pi3-
HOCTOPOHHII BIIJIMB JBOXKOMIIOHEHTHUX iHillilOBaJIbHUX
cucrem Ha dopmyBanas [EMA-IIBII komosimepis Ta ix
BractuBocTi. [liBUIIEHHSI TIBUAKOCTI ToJiMepu3arii Ta
[IOKPAIlCHHA TAKUX TEXHOJIOTIYHUX XapPaKTEPUCTUK AK YaC
KUTTE3NATHOCTI Ta TPUBAJICTh (GOPMYBaHHS, CYIIPOBO-
JUKYETHCSI TIOKPAIEHHSIM COPOIHUX BJIACTUBOCTEN Ta
0/IHOYACHOIO BTpaTolo MinHocti i mpyxnocti. Tomy, Bu-
KOPUCTaHHA KOHKDPETHOI iHilliloBaJbHOI cUCTEeMU IIOBUHHO
3/iICHIOBATUCH 3aJIEKHO Bijl IOTPeO Ta yMOB BUKOPUCTAHHSI
rigporesbHoro Marepiaay. Ha npukiaai cpibaa 6yso nose-
JICHO MOYKJIUBICTHh BUKOPUCTAHHA TiIPOreJIbHNUX MaTepialiB
Ha ocHoBi '[EMA-IIBII komomiMepiB, ogep:kaHUX B TPUCYT-
nocti FeSOy stk Matpuii /1151 XiMi9HOTO BiIHOBJIEHHST MeTa-
qiB. [TpoBeneHi qocmikeHHS 6y/:[yTb BUKOPUCTaHi IPU PO3-
pobuenni Texnoutorii oxepskants TEMA-TTBIT xomosiMepis
Ta KOMIIO3UIIHHUX METAJIOTZIPOTEIIB Ha IX OCHOBI METOJIOM
XiMIYHOT'O Bi/ITHOBJICHH S METAJIIB Y CITIIi Ti/Iporeo.
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