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Abstract

Current material Pseudocapacitive is a material that tends to be able to develop highly
efficient capacitors. Both in terms of energy storage and specificity, this can be seen from the
anode material. pseudocapacitive Some of the types that showed good performance. It is
known that iron vanadate is the most abundant in nature (compared to Ag, Cu, Ca) and there
are many such as Fervanite (Fe,V40,4°5H,0), Navajoite (FeVyO,4°12H,0), Kazakhstanite (
FesVi5039 (OH)e*9H,0), etc. FesVi5059 (OH)g*9H,0, the layer thickness of only 10 nm, which is
very useful for Li* storage [4], and layered iron vanadate was found to be a photocatalyst. It is

more efficient to pass metal additions [2].

This research was synthesized layered iron vanadates doped with manganese, zinc and
aluminum by coprecipitation method. The method is simple and results to high yield. The
doping amounts were varied to 2, 5 and 7% by mol of layered iron vanadates. X-ray diffusion
(XRD) found that the structure of layered iron vanadates was still intact even at the high doping

of 7%, but the crystallinity decreases as the number of doping increases.
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2.3 NSHSYUAITAIDES
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3.1 nMsngaiiendnuaiveatwaslaseuriueaniitunisiulans

3.1.1 madawdnusdanunsndy (X-ray diffraction, XRD)
M3UsUUTIRUNINIRY FeVO, sensiilans 2, 5 uay 7 Weosdud gnuiulzsmanddves Dutta
wazansy [18] Wefiasandnussanusnduwnnfisuves FeVO,, FeVO,Mn, FeVO,-Zn wae
FeVO,-Al Tuthasmnisidsaiuu (20) wihifu 10.0-60.0 sse wuiudnaissanusnuunniisuros
FeVO,-Mn (3U71 5 (b, ¢, d)), FeVO,-Zn (3UT1 6 (e, f, ©)) uaw FeVO,-AL (5Ufl 7 (h, 1, })) flmundne
FuBnusdAnunsnduumniisuves Fevo, (SUTl 57 (a)) msneauinnisuiuussnanmues FeVo,
sensddlane 2, 5 uaz 7 Wesdudlildvililassainawes Fevo, gniate wivziiuindnusd
Arlursnduunifisuves FeVO,-Mn, FeVO,Zn kag FeVO,-Al fimdnuaauiiananilefiuuiuiaunis
A (2, 5, 7 %) Gepailang Mn2* Zn?* waz ALY szt lleglulnsswes Fevo, Fuilinnnudu
Wantewas Inedi Fevo, %’Lﬁammsﬂ%’uﬁﬂﬁﬁwLmu'azgu 20 WU 25.57 FeVO,-Mn 2, 5 wag 7%
wlvAmunsndufinfidumiam 20 Winfu 25.97, 25.95 uay 25.98 AUAU FeVO,-Zn 2, 5 Uag
7% aglviamlunsndufiadisumisy 26 Wiy 2578, 26.16 uay 26.00 AAEFU WAy FeVO,-Al 2,
5uay 7% ﬂﬂﬁﬁmmiﬂ%’uﬁﬂﬁﬁwLwnjqagm 20 WU 25.84, 25.93 way 25.92 AEIRU Liosan
Tnssadamdnues Fevo, fauaunassiuaziisunives Fe** funnetuauuishuwandi [10]
Tnedl FeO, nsauuUnmaoudnlenandlnssadrauarsl FeO. ﬁszﬁm@jg’mamm?iﬂmﬁmﬁmﬁﬂuﬁa
Tassadns Tuauedt v Tu VO, Tassadranssdnidn [19] azdnluwnudilosau Fe** Tutosuaniin uaz
downsaiilosauvas Mn?* (83 pm) war Zn?* (73 pm) Slwwalngnin Fe* (65 pm) iéntios fin

YosanaLsgRnusntuazildsuldduguiunndy egrslsiniu i AP aziisalitesndn (53 pm)

Fe** usiinvosdnasdnnunsntuazivasulyiduguiundulunsdild Al Tunisifsasluansiiedng
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20 (degrees)

A7 4: Wnasdavlasnduunmiisulugsumesnsideuu (20) windu 10-60 asm1ues (a) FeVO,

(b) 2% Mn# (C) 5% Mn?* (D) 7% Mn?*

intensity
1 |
to

10 20 30 40 50 60
20 (degrees)
A 5: onasdaviasnduunmiisulugisuveansideuu (20) windu 10-60 aem1ues (a) FeVO,

(b) 2% Zn** (C) 5% Zn** (D) 7% Zn**
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A9 6: WnsdAvisnduLnsUlutsureInIsiaeauY (20) Wiy 10-60 83F1UB4 (a) FeVO,

(b) 2% AL* (C) 5% AP* (D) 7% AL



uni 4

dyunan1Innay

4.1 d@gUNan1INAaag

Teiifunsanwnsidalans Toun MnZ, Zn?* way AG* adlwawesloseuriuan Wi
FeVOq, FeVO-Mn, FeVO,-Zn wag FeVO,-Al infigatliondnualiiemaiadnssdanunsntu (X-ray
diffraction, XRD) wuiawesleoseuniuaniiulanessanuuidn Sanuadefudnassmnunsnduwmn
niifures FeVO, noudnlans Fsvsnoanuiinisusulginaninees Fevo, fomsifslavy 2, 5 uay
7 Wesdudldldvinlilaseadnawes FeVo, gnviaty usazmiuindnasdanunsndunniisuves FeVo,-
Mn, FeVO,-Zn uag FeVO,-Al ﬁmé’zyaunmﬁamaﬂLﬁaLﬁmU'%mmmiLau (2,5, 7 %) Femninlave MnZ,
7n?* wag AC* szdluunuidumdues Fed+ vdin lilassadrsunsdruinmsonden deals

A dundnua Fevo, dAanas

4.2 YDLAUDLUY

ASEALMADALUNTULENANEAIYENEIT WUWATAILASIZNBIAUTENDUNINATI(SEM-EDS) 1o

guduinawesloseunuianillaneidongats warprsageuautainidlniuasmanillnnivesle

SAUNUANALNS AU TANENIAUTRA
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