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DEFINITION OF THE ROLE OF POLYVINYL ALCOHOL
DURING FORMATION AND IN THE STRUCTURE

OF CATHODIC SYNTHESIZED COMPOSITE
ELECTROCHROMIC NICKEL HYDROXIDE LAYER:

of polymerization (30-99 type) led to a significant deterioration of
the characteristics, including complete peeling of the film. This is
probably due to the loss of PVA in the film.

Keywords: nickel hydroxide, electrochromic film, polyvinyl
alcohol, template, surfactant, degree of polymerization.
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Ilmenite (FeTiOs) is a suitable mineral to produce titanium
dioxide (TiO) for photocatalyst applications. Therefore, this re-
search was conducted to synthesize TiO, material from titanium
oxysulfate (TiOSOy) extracted from Indonesia local ilmenite min-
eral (FeTiO3) and to modify this material into TiO, nanotubes
through a hydrothermal process at 150 °C for 24 hours followed by
a post-hydrothermal treatment with temperature variations of 80,
100, 120, and 150 °C for 12 hours. The purpose was to investigate the
effect of the post-hydrothermal variations on the crystal structure,
morphology, and optical properties of the TiOy nanotubes produced.
It was discovered from the scanning electron microscopy (SEM) ob-
servations that the TiOy nanotube was successfully derived from the
ilmenite precursor. Moreover, the X-Ray diffraction (XRD) analysis



of the nanotube crystal structure showed that post-hydrothermal
treatment enhanced the crystallinity of the anatase TiO, phase even
though the sodium titanate phase was observed to exist in the struc-
ture. The increase in the post-hydrothermal temperature from 80 to

150 °C was also discovered to have led to:

1) a reduction in the unit cell volume from 136.37 to 132.31 A3
and a decrease in the lattice constant ¢ from 9.519 to 9.426 A;

2) an increase in density from 7.783 to 8.081 gr/cm? as well as in
the crystallite size from 19.185 to 25.745 nm;

3) a decrease in the bandgap energy (Eg), from 3.33 to 3.02 eV.

These characteristics further indicate the ability of the photo-
catalytic performance of the nanotubes to enhance the degradation
efficiency from 87.69 to 97.11 %. This means the TiO, nanotubes ex-
tracted from local FeTiO3 can provide the expected crystal structure
and photocatalytic performance.

Keywords: TiOy nanotube, post-hydrothermal, crystallite size,
bandgap energy, photocatalytic, ilmenite mineral.
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Aluminum alloys have become an essential material in many
modern applications, such as automobiles, marines and aviation
industries. It is expected that more applications will heavily depend
on aluminum alloys to reduce the weight and maintain safety stan-
dards, many previous studies have done in this regard. Numerous of
these applications’ parts could be subjected to different loading and
environmental conditions. This includes wearing stress and loss of
the surface properties. To address these issues, intensive researches
have been conducted aiming to improve aluminum wear resistance.
However, there is an increasing demand to provide a comprehen-
sive understanding of the mechanisms of enhancing wear resis-
tance. Preparation of nano-materials combined with aluminum
alloy can be made in several known metallurgical methods. One of
the most important difficulties and challenges faced in the manu-
facture of these nano-materials is to obtain a homogeneous mixture
that does not have manufacturing defects. The present work aims
to process and evaluate the Nano-hybrid composites of with dif-
ferent ratios of (Cu+Ti) mixed with AA7075 by using the liquid
stir casting method by using (pin-on-disc) wear testing apparatus.

The results showed when using multiple speeds and differ-
ent loads in practical experiments, that the volumetric wear loss
increase from 2.8 mm® to 29.89 mm? for zero-Nano and from
0.889 mm? to 3.09 mm? for 0.8 %+0.3 % (Cu+Ti) composite at
speed 100 to 300 respectively. And from 12.81 mm?® to 0.889 mm?
at 25N. The coefficient of friction is reduced with the addition of
reinforced material at 0.8 %+0.3 % (Cu+Ti) composite from 0.172
to 0.05. The hardness (BH) of the prepared composites increases
with increasing the amount of hybrid Nano—-reinforced materials.
The enhancement percentage of 25.4 % is attained compared to the
matrix material. These additions, which were in certain propor-
tions, improved the mechanical properties.

Keywords: AA7075, nano-hybrid material, wear rate, coef-
ficient of friction, hardness test.
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BU3HAYEHHSA POJII ITIOJIBIHIJIOBOT'O CIIUPTY ITPU ®OPMYBAHHI TA B CTPYKTYPI KATO/THO
CHUHTE3OBAHOI'O KOMIIOSUTHOT'O EJIETPOXPOMHOI'O ITIPOKCU/THOHIKE/IEBOI'O IIAPY:
TEMILJIAT ABO IOBEPXHEBO-AKTUBHA PEYOBHHA (c. 6-14)

B. JI. KoBazenko, B. A. Korok, O. C. 3ima, P. K. Hagees, B. B. Bepouupkuii, O. C. MeabHuk

OnHnM i3 TepCrneKTUBHUX HAMPSIMiB BUKOPUCTAHHS TiIPOKCHUIY HIKETO € eJeKTPOXiMiuHi eeKTPOXpOoMHi TpucTpoi. s cyTreBoro
MOKPAIEHHsT XapaKTEePUCTUK OyJ0 AOCTiKeHO poub nouisiniiosuii cnupr (IIBC) npu cuHTesi Ta B CTPYKTYPI KOMIOZUTHUX IJIIBOK
Ni(OH),-IIBC muisixom BuBuennst BBy ioro xkontentparii (30, 40, 50 v/1) Ta crynetnio mogimepusartii (tunn 17-99, 24-99, 30-99). Axn-
resid JI0CJIi/KyBaslacs Bi3yaJlbHO, €JIeKTPOXIMiIUHI Ta €JIeKTPOXPOMHI BJACTUBOCTI — METO/IOM IIMKJIIYHOI BOJIBTAMIIEPOMETPIi i3 0/[HOYACHOIO
(ikcarmieo onTnyHnx xapakteprctrk. [Tokasano, mo mpu KoeHTpaiii 30 r/J1 WiiBKa BiAMAPOBYETHCS Ta MA€ CJaOKi eTeKTPOXIMIUHI Ta
eJIeKTpOXpoMHi BiractuBocTi. HastBHicTh 1BOX Katoauux mikiB (E=500-510 MB i E=560 MB) Ha tnukiuniii BoJsraMiieporpami rokasye Haa
sIBHICTD Tifipokenay Hikeso B Marpuri I[IBC Ta rigpokcuay nikesio 3 agcopbosanum I1BC. Ile Bkasye Ha noxsiiiny poss I[IBC — sk ITAP
Ta gk temiiata. [Ipu Husbkux kourenrpaiiisx poab [IBC sk ITAP npepamoe. ITiaBuinents KOHIEHTPaIii MPU3BOAUTH A0 301abIICHHS
XapaKTepPUCTHK ITIBKU 32 paxyHOK migcuaennst poai [IBC sk temmuiara: ipu 50 T/J1 IUiBKa He BiAIIAPOBYEThCS Ta Ma€ A00PIi €1eKTPoXiMiuHi
Ta eJIeKTPOXPOMHI XapaKTePHUCTUKN.

IToxkazano, 1o npu Hu3bKoMy crynenio noimepusaitii [IBC (tur 17-99) nepesaskio rpae poab [TAP, ognak takox € temriatom. [TmiBka
PN I[bOMY PO3TPICKYEThCS Ta Ma€ rocepe/iHi xapakrepuctiki. Bukopucranns [IBC cepenboro crynens nomimepusartii (tutt 24-99) nossouisie
OTPUMATH IUIBKY 3 BUCOKUMMU aTe3iifHIMI, eJeKTPOXIMIYHIIMH Ta eJeKTPOXPOMHUMHU XapaKTeprcTHKaMI. [lokazaHo, 1o B IbOMY BUIAZIKY
[IBC BuxoHye (HyHKIO TeMILIATy, Ha BOJIBTAMIIEPOrpaMmi € TIbku ot kaToxHuil mik npu E=500-510 MB. Busisieno, mo Bukopucranus IIBC
3 BUCOKNM cTyTiereM TomiMepusattii (tut 30-99) npusBoanTh 10 CyTTEBOTO TOTiPIIEHHS XapaKTePUCTUK, B TOM YHCJIi /10 TOBHOTO Bi/IIAPOBY-
BaHHS ILTiBKU. VIMOBipHO, 11€ TI0B’513aH0 i3 36U TKOBOO KisbKicTio IIBC B ruriBIi.

KimouoBi cioBa: rifipokcn HikesTio, eIeKTPOXPOMHA IITiBKa, HOJiBiHITOBNI crinpT, Temiiat, [IAP, crymins mosimepn3sartii.
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CHUHTE3 HAHOTPYBOK AIOKCUAY TUTAHY 3 MIHEPAJIY INIbMEHITY 3A TOIIOMOTI'OIO
MOCTTI/IPOTEPMAJIBHOI OBPOBKU TA iXHI ®OTOKATAJIITUYHI XAPAKTEPUCTUKU (c. 15-29)

Ahmad Fauzi, Latifa Hanum Lalasari, Nofrijon Sofyan, Alfian Ferdiansyah, Donanta Dhaneswara, Akhmad Herman Yuwono

Impmenit (FeTiO3) € migxoasamum minepasom aist orpuManus giokcuny Tutany (TiO9) nias doTtokaranizatopis. Tomy name gocai-
JoKeHHs OyJs10 mpoBeeHo st cuHtesy marepiany TiOg 3 okcucynbbary tutany (TiOSOy), BUIyueHOro 3 MIiCIEBOTO iHAOHE3IHCHKOTO
minepauny iabmenity (FeTiOs) ta moaudikamii mporo marepiany B HanoTpyokn TiOs 3a 10TIOMOTOIO TiPOTEPMATIBHOTO TIPOIECY MPU
150 °C npotarom 24 roauH 3 MOAAIBIIOI0 MOCTTiAPOTEPMAILHOIO 06po6KoIo 3i 3mMinamu Temieparypu 80, 100, 120 i 150 °C nporsarom
12 rogma. Metoio poboTi 6ysI0 BUBYEHHSI BILINBY MOCTTIAPOTEPMAIBHUX 3MiH HA KPUCTATIYHY CTPYKTYPY, MOPGOJIOTIIO Ta ONTHIHI
BJACTUBOCTI oTprManuX HanoTpyO6oK TiO,. 3a gomoMoroio ckamyiodoi ejekTporioi Mikpockortii (CEM) Gyio BUABIEHO, 1110 HAHOTPYO-
ka TiOy OyJra yeninHo oTpuMaHna 3 momnepeaHuka inbmenity. Kpim toro, pearrenoctpykrypauii ananiz (PCA) kpuctaaiqHoi cTpyKTypu
HaHOTPYOKM MOKa3sas, 110 MOCTripoTepManbHa 00podKa mijBuiye Kpucramiduicts (asu anarasy TiOj, HezBakaloun Ha MPUCYTHICTD
y cTpyKTypi hasu tutanaty Harpiio. Byso Takox BHSABJIEHO, IO MiABUIEHHS MOCTTiApoTepManbHoi Temueparypu 3 80 go 150 °C npu-
3BEJIO JI0:

1) sMenuenHa obeary ejeMenTapHoi kKoMipku 3 136,37 10 132,31 A3 ta smenmenns nocriitnoi peuritku ¢ 3 9,519 10 9,426 A;

2) 36inbmenns minbaOCTI 3 7,783 10 8,081 r/cM3, a Takoxk posmipy Kpucrtamitis 3 19,185 mo 25,745 Hwm;

3) smenrenns mupuau 3aboponenoi sonn (Eg) 3 3,33 10 3,02 eB.

Jlani BAACTUBOCTI J0AATKOBO BKa3ylOTh Ha 3[aTHICTH (DOTOKATATITHYHMX XapaKTEPUCTUK HAHOTPYOOK mizBuulyBaTH ePEeKTUBHICTH
poskraganis 3 87,69 no 97,11 %. Ile osmauae, mo wanorpyoxn TiO2, Burydeni 3 miciieBoro FeTiO3, MmoxkyTh 3abe3meuntn Gaskany Kpuc-
TAJIIYHY CTPYKTYPY Ta (POTOKATATITHYHI XapaKTEPUCTUKU.

Kirouosi caoBa: nanorpy6ka TiOs, mocTrizpoTepMasbHuil, po3Mip KPHCTATITIB, mupHHa 3a60pOHEHOI 30HM, (HOTOKATATITHIHN,
MiHepas iTbMeHiT.
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IMOKPAIIEHHA IBUAKOCTI 3HOCY I TBEPJOCTI HIJIAXOM JOAABAHHS I'BPU/THUX
HAHOMATEPIAJIIB B AA7075 (c. 30-36)

Ali Yousuf Khenyab, Raad Mohammed Abed, Ali Raad Hassan, Hussain J. Al-Alkawi
AsmoMiHI€BI CITaBU CTagy HE3aMiHHUM MarepialoM y 0araThbOX CydYacHUX rajly3sX, TaKUX sK aBTOMOOLM, CyAHOOyAyBaHHS Ta

apianiss. OwikyeTbest, 10 OibINa KiJABKICTh OAATKIB 3HAYHOIO MIpOI0 3ajiesKkaTHMe BiJl allOMIHIEBUX CIVIABIB IS 3HVMIKEHHS Baru
Ta JOTPUMAHHSA CTaHIApTIB GE3IeKH, Y IbOMY BiAHOUIEHHI Oy/0 TpoBeeHo Gessiv momepeanix pocaigxens. [Jerani 6araTboX 3 1UX



JIOIATKIB MOKYTb 3a3HaBATH Pi3HUX HABAHTA)KEHb Ta YMOB HABKOJIMIIHBOTO cepesioBuiia. Ile BKII0Yae HaBaHTAKEHHST HA 3HOILIYBAHHS Ta
BTpaTy BiaacTHUBOCTell moBepxui. /st Bupiments nux npobsaem GyJo TPOBeIeHo IHTEHCUBHI JOCTIKEH S, CIPAMOBAH] Ha i BUIIIEHHS
3HOCOCTIiiKOCTI amowminio. IIpore 3poctae 1morpeba y s3abesnedeHui BCeGIYHOTO PO3YMIHHSA MEXaHi3MIB IIIBUIIEHHSA 3HOCOCTIHKOCTI.
Onepskanis HaHOMATEPIAJIIB Y TTOEAHAHHI 3 AMIOMIHIEBUM CIIJIABOM MOXKe 3/[IHCHIOBATUCH KiJTBKOMA BiZIOMIMH METAIYPTiiHUMI METO/[aMH.
Omiieio 3 HAWBAKIMBIMIUX TPYAHOINIB Ta 3aBJaHb, [0 BUHUKAIOTH TTPU BUTOTOBJIEHHI IUX HAHOMATEPIaJiB, € OTPUMAHHS OIHOPIIHOI
cyMiIi, sika He Ma€ BUpoGHIunx nedextis. [l poborta crnpsiMoBaHa Ha 0OPOOKY Ta OIIHKY HAHOTIOPUAHMX KOMIIO3UTIB 3 PI3HUMH CITiBBi-
womenusiMu (Cu+Ti), amimmannx 3 AA7075, 3 BUKOPUCTAHHIM METO/IY JINTTSI 3 EPEMITITYBAHHSIM Pi/IUHI 3 BUKOPUCTAHHSIM TIPUCTPOIO JIJIST
BUNPOOYBaHb Ha 3HOC (IITUDT HA THCKY).

PegymbraTi MOKa3aJIH, 1O MPH BUKOPHCTAHHI KiJbKOX IIBUAKOCTEN Ta PI3HUX HABAHTAXKEHb Y MPAKTUYHMX €KCIIEPUMEHTaX 00 €MHi
BTPaTH Ha 3HOC 36i/bIyioThes 3 2,8 MM® 10 29,89 MM atst Hysb-Hano Ta 3 0,889 mm® 710 3,09 mm® g 0,8 %+0,3 % (Cu+Ti) kommosury
3a meuaKocti Bix 100 10 300 sizmosiano. 13 12,81 mv? 10 0,889 Mm® 3a 25H. KoedimieHT TepTs 3HIKYETHCA MPU J0fABAHHI apMyI0UOTO
marepiany 0,8 % +0,3 % (Cu+Ti) kommosury 3 0,172 1o 0,05. Teepzicts (BH) oTprMaHix KOMIO3HUTIB 301TbITy€ThCS 31 361IBITEHHSIM KiJib-
KOCTI HAaHOAPMOBaHKX TiOpuAHUX MaTepianis. JlocsaraeTbes BicoTOK nokpaients 25,4 % nopiBHAHO 3 MaTpuuHUM Matepiasom. 11i gobaBku
y TIEBHUX MPOTIOPIIiSIX TTOKPATYBAJIN MEXaHiqHi BJACTUBOCTI.

Kumouosi ciosa: AA7075, HanoribpuHuii MaTepialt, MBUAKICTH 3HOITYBaHHA, KOeMIllieHT TepTs, BUNPOOYBaHHs Ha TBEPAICTb.



