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ABSTRACT

ZnAl,Owas synthesized by coprecipitation method with and without using water extract of Impatiens balsamina L.
The aim of this work was to evaluate the influence of water extract of Impatiens balsamina L to crystallinity,
crystallite size, and morphology of ZnAl,O,. The weight variation of Impatiens balsamina L that used was 8 g, 12 g,
and 20 g in 50 mL of demineralized water. The XRD pattern showed ZnAl,O, which was synthesized by using water
extract of Impatiens balsamina L had better crystallinity than without using water extract of Impatiens balsamina L.
The best crystallinity of ZnAl,O,was obtained by using 12 g of water extract of Impatiens balsamina Lafter
calcination at 800°C. The average crystallite size of various ZnAl,O, by using 0 g (without extract), 8 g, 12 g, and
20 g of extract variation using Sherrer formula were 20.42 nm, 23.01 nm, 25,70 nm, and 25,57 nm, respectively. The
SEM micrograph showed that ZnAl,O which was synthesized using water extract of Impatiens balsamina L have
irregular shape and almost similar to the morphology of ZnAl,O, without using extract, but its particles more evenly
distributed with similar size than ZnAl,O, without using extract.
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INTRODUCTION

Zinc Aluminate (ZnAJO,) with a normal spinel ARD,structure is an important transition metal oxideABO,
becomes interest due to its combination of degrgibbperties such as high chemical and thermallisgathigh
mechanical resistance, low surface acidity, antebeiffusion [1-3]. Therefore, ZnAD, have been widely used as
catalyst or catalyst support, semiconductor, optioating, and solar cells [3-6]. In order to prbvimaterials with
desired chemical and physical properties such gstatmity, size, and morphologies, the differeputes to
synthesis ZnAlO;has become an essential part in research and gewvetd [7]. There are many experimental
procedure have been developed such as ceramic dné@id), mechanochemical synthesis in humid medium
(HMS) [8], coprecipitation (COPR) [8,9], sol geldll hydrothermal methods [1], molten salts synth¢kl], ext.

Nowadays, due to environmental reason, the usingxshict plant has been growth in synthesis of r@telhe
content of plant extract such as flavonoids, tasynémd terpenoids has been used as reducing, gappith chelating
agents for the synthesis of materials. The contémlant extract also provides materials with diffet size and
morphologies. Hence, employing plant extract fa@paration materials have drawn attention as a sizpd viable
alternative to chemicals procedure [7]. There aa@yreports about using extract plant for synthesigerials. The
Sesamum$esamun indicum L.) plant extract has used for synthesis Z3l Sesamum which contains flavonoids,
tannins, coumarins, curcumanoid, xanthons, phesolignans, and terpenoid was used for preparatiofl,O,.
Sesamun extract simplifies the process and provigeslternative method for simple and economicay wh
synthesis of nano ZnpD,[12].

In line with the development of alternative envinmental friendly method for synthesis of materidle water
extract oflmpatiens balsamina L was used for synthesis Zn@l,. Leaves extract dinpatiens balsamina L contains
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flavonoids, coumarins, saponins,phenolics, tergnand steroids [13]. In the present wadrkpatiens balsamina L
water extract role as capping agent and to thedfestir knowledge has not been reported. The infitaeof weight
variation oflmpatiens balsamina L and calcination temperature in crystalinity, cajlie size, and morphology of
ZnAl,O, obtained was investigated.

EXPERIMENTAL SECTION

Zinc Acetate (>99.5% of purity), Aluminum Nitrate95% of purity), ammonia solution (25% of purity) sva
purchased from Merck as precursor. Thpatiens balsamina L leaves was collected from Pematang Indah Alley,
Kandang Limun, Bengkulu. The X-Ray Diffraction gatt was obtained by a PAN-analytical PW3373 X-Ray
Diffractometer using Cu  radiation at\=0.154 nm, powered at 40 kV and 30 mA. The micrplgraf samples
were examined by Scanning Electron Microscope (JE@BM 5360LA). The average of crystallite size was
calculated using the Scherrer’s equation.

2.1 Preparation of Plant Extract

The fresh leaves ofmpatiens balsamina L were washed with demineralized water. The leafagktused for
synthesis was prepared in variation of weight 8,at®l 20 gram. Each variation of mass was extraot&@ mL of
demineralized water and stirred for 45 minutes. frrgure was filtered using Whatman paper No. 42ltain the
plant extract. All of the plant extract of eachigfion was used to synthesis of Zp@l.

2.2 Synthesis of ZnAD, without plant extract

ZnAl,O, was synthesized by coprecipitation method. Aguesalstions of 1M Zinc acetate (25 mL) and 1M
Aluminum nitrate (50 mL) was mixed under stirringpdlar ratio of Zn/Al was 1:2). The pH of mixture sva
increased between 10 until 11 by adding the ammsoiliation (25%). The mixture was stirred for 30 oigs at
80°C and then the white precipitate was obtained difteation. The resulting white precipitates waashed three
times using demineralized water and dried in ov@nif3 hours at 12C. The obtained powder was calcinated at
400°C, 600C, and 808C, for 4 hours and characterized using XRD and SEM.

2.3 Synthesis of ZnAD, with plant extract

The amount of Zinc acetate and Aluminum nitrateensame with procedure 2.2. After Zinc acetate alnfum
nitrate mixed under stirring, 10 mL of plant extra@s slowly added to the mixture and stirred fonifute. Then,
the ammonia solution was added until the pH of omixtbetween 10 untilll. The next steps were sarntie wi
procedure 2.2.The ZnjD, obtained with and without plant extract were cormagato know the crystallinity,
crystallite size, and morphology of Zn@l,.

RESULTSAND DISCUSSION

The X-Ray Diffraction pattern for ZnAD, prepared with and without using water extractrgfatiens balsamina L

is shown in Figure 1. The XRD pattern for both Zs@J was prepared with calcination temperature af8G# the
best condition in this work. The observed diffrantpeak in all the XRD pattern for both Zn@), correspond to the
characteristic peaks of the cubic spinel-phase ZDAInamely, the peaks ab 2f 31.34°, 36.89°, 44.72°, 49.02°,
55.71°, 59.30°, 65.37°, 74.31°, and 77.34°. TheRP ¥attern are in accordance with the JCPDS NoOGES.
These peak can be indexed as (220), (311), (488})((422), (511), (440), (620), and (533) diffian.

——without extract
—— with extract

Intersity (a.u)

28
Figure 1. XRD pattern of ZnAl,O, with and without using water extract of Impatiens balsamina after calcinated at 800°C
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The XRD pattern in Figure 1 showed the diffractpmak of ZnA}O, prepared with using water extractlafpatiens
balsamina L was very sharp and high intensity. These peakisatel that obtained ZnsD;has good crystalinity.
But, the diffraction peak of ZnAD, prepared without using water extractlofpatiens balsamina L was broaden
bases and low intensity, indicating ithas not gaogbtalinity. These result indicated that the pneseof water
extract oflmpatiens balsamina L increase the crystalinity of Znf,. The chemicals compound in extract such as
flavonoids, coumarins, saponins, and phenolics affect to increase the crystalinity of Zn@),. These compounds
have active OH functional groups that may inhibé& formation of ZnAlO, by complex compound formation and
produce the ZnAD, in specific shape of lattice [14]. Furthermore @fstions, no other crystalline diffraction
peaks were present in the XRD pattern, indicatiegformation of highly pure ZnA®D,.

The XRD pattern of ZnAD,which were calcinated at 48D, 600C, and 808C with weight variation of extract
were shown in Figure 2. The increasing of calcoratemperature leads to the formation of a spihakp, thus the
crystallinity of ZnALO, increased [15]. The increasing of mass extract mffuences the crystallinity of obtained
ZnAl,O,. The sharpest peak and highest intensity of diffoa peaks indicated the best crystallinity wakiewed
using 12 gram of extract which calcinated at ®00therwise, the crystallinity of Zn&D,decreased when
massextract was increased to 20 gram. It was theachemicals compound in extract affect the chysiiy of
ZnAl,O,. The average crystallite size of various Zi@yl by using 0 g (without extract), 8 g, 12 g, and@20f
extract variation using Sherrer formula were 202 23.01 nm, 25,70 nm, and 25,57 nm, respectiVidymean,
the chemicals compound in extract also affect tistallite size of ZnAIO,.
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Figure 2. The XRD pattern of ZnAl,Oqcalcinated at 400°C, 600°C, and 800°C with weight variation of extract

Intersity (a.u)

The SEM microphotographs of Zn@,calcinated at 80T using 12 gram of extract as the best conditionitiain
the best crystallinity of ZnAD, was shown in Figure 3a. Figure 3a shows irregghape and almost similar to the
morphology of ZnAJO, without extract addition (Figure 3b), but its peles more evenly distributed with similar
size than ZnAIO, without extract addition. This result also confirthat presence dmpatiens balsamina L extract
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affect the morphology of ZnAD,. The morphology of materials can be varied basethe method of preparation
[16].

(@ (b)
Figure 3. SEM images of ZnAl,O4: (a) ZnAlO4calcinated at 800°C using 12 grams of extract variation (b) ZnAl,O4calcinated at 800°C
without using extract

CONCLUSION

In summary, we have successfully synthesized ZDAusing water extract dimpatiens balsamina L. The water
extracts of Impatiens balsamina L increase the crystallinity of ZnfD, and also affect crystallite size and
morphology of ZnAJO,. The best condition to result in good crystaliinitas achieved in temperature calcination at
800°C using 12 grams of extract variation.

Acknowledgements
The authors are grateful to Directorate Generafigher Education of Indonesia (DIKTI) for the fir@al support
of this research.

REFERENCES

[1] M Zawadzki,Solid State Science.,2006, 8, 14-18.

[2] 3 Wrzyszcz; M Zawadzki; AM Trzeciak; JJ ZiolkowsBurnal of Molecular Catalysis A: Chemical.,2002, 189,
203-210.

[3] M Nilsson; K Jansson; P Jozsa; LJ Pettersépplied Catalysis B: Environmental.,2009, 86, 18-26.

[4] WS Tzing; WH TuanJournal of Materials Science Letters.,1996, 15, 1395-1396.

[5] AR Phani; M Passacantando; S Santudeaiterials Chemistry and Physics.,2001, 68, 66-71.

[6] F Zerarga; A Bouhemadou; R Khenata; S Bin-Om&ahd Sate Science.,2011, 13, 1638.

[71C Ragupathi; J Judith Vijaya; S Narayanan; L Johaniédy; S RamakrishnaChinese Journal of
Catalysis., 2013, 34, 1951-1958.

[8] AD Ballarini; SA Bocanegra; AA Castro; SR de Migu@lA ScelzaCatallLett., 2009, 129, 293-302.

[9] P Mierczynski; A Mierczynska; T Maniecki; K VasileW Maniukiewicz,Top Catal., 2013, 56, 1015-1025.
[10]NJ Van Der Laag; MD Sne; PC Magusin; G de WitEur Ceram Soc., 2004, 24, 2417-2424.

[11]Z Li; S Zhang; W Lee) Eur Ceram Soc., 2007, 27, 3407-3412.

[12]C Ragupathi; JJ Vijaya; A Manikandan; LJ Kennedtyrnal of Nanoscience and Nanotechnology.,2013, 13,
1-9.

[13]M Adfa,Journal of Gradien.,2008, 4(1), 318-322.

[14] E Maryanti; D Damayanti; | Gustian; SP YudMsaterials Letters.,2014, 118, 96-98.

[15]Y Harikrishna; VP Kumar; KVR Chary; VV Ratndian Journal of Chemistry.,2014, 53A, 459-466.

[16]Y Ortega; P Fernandez; J Piquerhas;ryst. Growth.,2009, 311, 3231.

521



