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Tagas 2 ﬂijll“ﬁ weiigtuuums duwuszveantiedes PO, Zno, or ZnO, WAz H,0 frumadind
Lﬂﬂimﬁifﬁﬂmsﬁmmuﬁﬁa%umuﬂﬂa%u U5 UTA (Vibrational spectroscopy; Fourier transform
infrared, FTIR) a329aeutendnuaimalaseadiauazvuianin daomadianmsiaonuuiadiond (x-
ray diffractometer, XRD) UazAilaoUdagIuInediondosnanssmisiannsounuudodniig

(Scanning electron microscope, SEM)

3.1 gunsaiazinzesiie
3.1.1 A
3.1.2 Iﬂ@ﬂﬂ”ﬂh‘%ﬂ (Desicator)
3.1.3 Hot plate stirrer, Heidolph MR 3001
3.1.4 1A309%4 4 SN (Sartorius), Scaltec SBC -31
3.1.5 pH meter (Metrom)
3.1.6 Ggﬂlﬂ%mﬂim@ty,q}ﬂmﬁ (Suction pump), B'U'CHI Type B — 169
3.1.7 Oven (Fisher Scientific)
3.1.8 W1 (Furnace), Isotemp Muffle furnace, Fisher Scientific
3.1.9 Fourier Transform Infrared Spectrophotometer (FTIR), Spectrum GX, Perkin-Elmer
3.1.10 Thermogravimetric/differential thermal analyzer (TG-DTA), Pyris
Diamond TG/DTA, Perkin Elmer apparatus Ll6i¥ Alumina pan
3.1.11 X-Ray powder diffractometer (XRD), Bruker AXS, D8 Advance, Germany
3.1.12 Differential scanning calorimetry (DSC), A Perkin Elmer Diamond

3.1.13 Scanning electron microscope (SEM), LEO SEM VPI450

3.2 Ml
3.2.1 Acetone, C;H,O, 99.8%, CARLO ERBA
3.2.2 Phosphoric acid, H,PO,, 86.4%, J.T.Baker
3.2.3 Zinc(ID)sulphate hepzhydrate, ZnSO,*7H,0 (Mw =287.39g/mol) 99%, Riedel-deHaen
3.2.4 Zinc(ID) chloride tetrahydrate, ZnCl,+4H,0 (Mw =208.39 g/mol), >98%, Fluka
3.2.5 Zinc(Il) acetate dihydrate, Zn(CH,COO),*2H,0(Mw =218.39 g/mol), 99.99%, Aldrich
3.2.6 Zinc(II) nitrate hexahydrate, Zn(NO,),*6H,0) (Mw =261.39 g/mol), 98%, Aldrich
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3.2.7 Potassium hydrogen phosphate, K, HPO, (Mw =174.18 g/mol), 99.99%, Aldrich

3.2.8 Sodium hydrogen phosphate, Na,HPO, (Mw =141.91 g/mol), 99.99%, Aldrich

3.2.9 Ammonium hydrogen phosphate, (NH,),HPO,(Mw =124.00 g/mol), 99.99%, Aldrich
3.2.10 Potassium bromide, KBr, spectroscopy grade, Jasco

3.2.11 Water (Deionized water, DI)

3.2.12 Methanol, CH,OH, Carlo Erba reagenti.

3.2.13 Silica gel, Merck.

3.2.14 Sodium hydroxide, NaOH, 98%, Carlo Erba reagent.

3.2.15 Hydrochloric acid 38 %, J.T.Baker.

3.2.16 Nitric acid, HNO,, 65 %, Riedel — deHaén.

ax [ 4
3.3 AmsdunszH
a o 4 a 9 A <3
malansdunsizrvesasseaeaa lamsaveniunszuiumsidaie azain s2a157 uay
v Y
linelinaduasie TamdenIsmsdunsierarumaiansanaznou Iaeniaedds swidona1sa
Y A 1 3’; Y a o I
AU AD UHAIEIAIAUTIA (Zn) 11U ZnCl,+4H,0, ZnSO,+7H,0, Zn(NO,),*6H,0), Zn(CH,CO0),*2H,0
v Y 1
uazuvasasasduearesa (P) K,HPO,, NaHPO, (NH,),HPO,  niiuaAssiine1d1s lomsan
¥ Y
wson1a el laensueulaasa awetuiedtasne 1l
v 4 ' Y  ad
331 msmmﬂzﬁmsﬂqu"la!mﬂ Zn,(IN(PO,),*4H,0 AWITNMIANALNDU
an =
ABMsInIEN
Y
33.1.1 295 1M VeNESUHAIaNIAIAUER (Zn) 30 mL #1815z U0nn9vUIA 50
1 ~ 'l ~Aq 1 . . Y o X v 2 y
mL o1eluasludnnes vuia 100 mL Nld Magnetic stirrer 418271105 7UNIUAY 1ATD9TUNIU (hot
. <
plate stirrer) aNuihunal
9 = U g}/ 9 @
3.3.1.2 1¥nszuenaievuia 50 mL 9nlu a9 1M vewurasasasaurleanesa (p)
Y v
20 mL udanaslludinmesde 1 szdunafiuagnouvnyuimnaiy IdTuniuliilunar 3 s,
F g}/ [ = = ] a 49! Y (v A Y a
wiounsian pH tazaaiuiinasluaise n liliagnouvnqunediu 1415y pH e 1dine
Y
AZNOUYIUTIY pH 4-6 A28 1 M NaOH aziinznoumaiiu)
1 Y
33.1.3 Welfnsonlude 2 Masduauysaluazaugaizouios awtinuenazneuson
INAITALA1AIONITNTOI 1AIATOINTOIVUFYQINA tazriinsavaznoui lanloesd lau

(Acetone)1szana 2-3 59
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ms1eh 3.1 Ugnsemswsougaavoavladronsduaic o

ey MINIAY NaNH M

szuuanaamilu ZnCl,.4H,0

1 3ZnCl4H,0 + 2K,HPO, = Zn(PO,),*4H,0 + 6CI +4K'+2H +4H,0

2 ZnCLe#4H,0 + 2Na,HPO, = Zn(PO,),*4H,0 + 6CI +4Na'+2H +4H,0

3 3ZnCle4H,0 + 2(NH,),HPO, = Zn,(PO,),*4H,0 + 6CI +4NH + 2H+4H,0
szuuasRaduily ZnS0,+7H,0

4 3ZnSO,#7H,0 + 2K,HPO, = Zn(PO,),+4H,0 +3S0,”+ 4K + 2H +17H,0

5 3ZnSO,7H,0 + 2Na HPO, = Zn,(PO,),*4H,0 +3S0,” +4Na'+2H'+17H,0

6  3ZnSO#7H,0 + 2(NH,),HPO, = Zn(PO,),*4H,0 +3S0,”+4NH'+ 2H'+17H,0
szuvasRadniu Zo(NO ) +6H,0

7 3Zn(NO,),*6H,0 + 2K,HPO, = Zn,(PO,),*4H,0 + 6NO, + 4K + 2H +14H,0

8  3Zn(NO,),*6H,0 + 2Na,HPO, = Zn(PO,),*4H,0 + 6NO, +4Na'+2H +14H,0

9  3Zn(NO,),*6H,0 + 2(NH,),HPO, = Zn,(PO,),*4H,0 +6NO, + 4NH +2H +14H,0
szuuaskaduily Zn(CH C00),2H,0

10 3 Zn(CH,COO0),*2H,0 + 2K,HPO, = Zn(PO,),*4H,0 +6CH,COO+4K "+ 2H +2H,0

11 3Zn(CH,COO0),*2H,0 + 2Na,HPO, = Zn(PO,),*4H,0+6CH,COO +4Na +2H +2H,0

12 3Zn(CH,CO0),2H,0 + 2(NH,,HPO, 2  Zn,(PO,),*4H,0+6CH,COO+4NH +2H +2H,0
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Thermal Analyzer ,Pyris Dimond TG/DTA ,Perkin Elmer TasldasdeteiunaziBoauazansgnass
(Aluminum oxide, AlO,) a4y Alumina pan Tasunay pan ﬁ'mﬁﬁmﬁ’ﬂwasw“lﬂé’gﬁmﬁu éﬁﬁmﬁ’ﬂmm
30617 190811394 5-6 mg MMuATAILYEINIINTILH Ao ANUAUVEIAT 3 bar Frvgungdly
MIUATIZH 30-1000 °C  BATINTIANVBIQUHAN 10 °C min' Hazdaz1A3 lvavesufaeonFian 100 mL

B 4 o a ¢ 1 a ¢ ¢
min'  doyan Idih I InsgdSinanilulaswdn Jnsizdoinmes Tuunsuves TG

3.4.2 MmsmsHzUsuUMsTuvesesnlszneudeanaluluana
o g’/ A =1 1 < 9y A
15N Zn,(IN(PO,) +4H,0 1az Zn,(IN(PO,), 1A lihfuinalnaiumsdudionios FTIR
9 9
spectrum GX Perkin-Elmer Spectrophotometer Tagldnaiia KBr-pellet Hiunouasll laaisaiodi
1 = I { = v W Y] 1 I @ I 1
aslulnsswaliaziBeatluiioediuny KBr luonsiaiu sample : KBrilu 1:10 udsaliiluuny
k) v
1199 A28 Hand press 910U ldaaly disc holder uazsiimstiufinalaasumsau Tasmvuaaniiy
a 4 @ 1 - o g’/
YBINIAATIZH ADUUNNAIIUANNE1INAU(Wavenumber) TUEHIT 4000-370 cm”’ $I1UIUATINITAT

54 (Scan Number) 10U 4 118 Resolution : 4cm’

3.43 makmnzrimalanaaa

s 8 20 06 e iamasaures S nditemaaafiamiine s
(a, b, c ALY B) HAZAMUIBVUIANANAIOANNT Scherrer 1INMTILToUITAY XRD patterns V99a13
FI06NTUAMTINATTIY @039 X-Ray powder diffractometer Tngnad1s 1azBoaudaldasly
sample holder taz¥IMINATITHAD 1Y TaefMuaan 1z Y9I IATIZY Fadl Voltage : 40 kV;
Current : 35 ml

Identity

Type of scan : Continuous; Scan mode: Normal 0 / 20; Step size ("20) : 0.020; Start

angle ("20): 10; End angle ("20): 60; Scan time (h:m:s)  : 30 min; Time / Step : 0.50 sec
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