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UNN 4

HaN15N1528

1 { o 7 7
Tuunilvziguenanisnaasi landuasizv lavead (1D lelasnuremialaiasa
4 a, {1
(CoHPO,H,0) uazneiloi (1 lelasmudedwlalansa (CuHPO,H,0) Tagdsnisanaznouiiiie
o " = & o @ A o MY @ A
LALIIAGI LALNAMDITUADUNITATIVEADLLONANYAIVOIETNAFUATIZN I8 15U oenlsenoumanil
(Chemical Component) @UUANINIYAIN  (Physical properties) uazmimnﬁauﬁmgm%m

9
(Morphology) Taefiseazipeamudivuse 1

4.1 HAMIFUATIZH (Synthesis results)
= o [ 211 Y o =~ 1 a A

nmaesenasdivlasennil ldimaesonaslungulavzdediaaoyiia fio
Tavead lalasnureaalamsa uazaevwes lalasnurleaalaasanazFnuinganssunig
anuieunnmsaateaau ldarsnguinidnriianils Ao asnqulang lnlsema Taeldiinis

v
Funs1zran a1sasdu Ae Tanzlaveaduazlanznetilos (Metal () 1dun  CoSO,7H,0,
CoCl,6H,0 CuSO,5H,0 118z Cu(NO,),3H,0 Nlaninmsdaazlunmarsazartennududu 1.0 M
Fauirlhlgaseny 1.0 Tvad nsarleanesn wazdlSudiey (pH) 420 1.0 Tuas Txdowlaasen
v Y v Y

st 1% pH = 6 wiontTunau mmiuiuniuia sz 5wt dnlgasen

M(c) of Co + H,0 + H,PO, = CoHPO,H,0 + 2H + H,0 (4.1)

M(c) of Cu + H,0 + H,PO, = CuHPO,H,0 +2H + H,0 (4.2)

M(c) of Co + M(c) of Cu + H,0 + H,PO, = Co, .Cu, HPO,H,0 +2H +H,0  (4.3)
) @ dy Y o ~ Y (% Y o o o o A
dmsuTasenuil 1dinsweSonars navua 6 a1 Taglasiimsdaaszi langdauaen lalasiau

Woala laiwsa e CoHPO, H,0 (11nd15 1ane A CoSO, 7H,0 1az CoCl-6H,0) 1tay CuHPO,H,0

Y Aq 9

A o 4 Y A o ax
(ﬁnﬂﬁﬁTaVW o CuSO4-5H20 Uag Cu(N03)23H20) Iﬂﬂﬁﬁlﬂi1$ﬁﬂ’]ﬂﬁ1§ﬁ\1ﬁum BIDNTITBIULASID

Yy 9 = o 9 a AW Yo A A
158UV NUU 1.0 M GIFIWITOAUIUIDIASHANAA Llagﬁijﬂwaﬂvlﬂﬂﬁﬁ'ﬁ%‘iﬂ 4.1 AMTNN-N1TN

v
=

Nn4.2



M519N 4.1 Tovaznananvesans Iauead (1) lalasnuneaalania (CoHPO, H,0)
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- Yy daye . U3 U3
FUAVOIA1IAIAUN 1FFUATI1ZH CoHPO, H,0 fouaz
y . CoHPO,H,0 CoHPO,H,0 Q
/UTINUETAIAU (UU. (g) 3D mL) . HaHAA
INNITNAADI(L) MUNYBY(2)
CoSO,7H,0/2.8121 g 1.5995 1.7291 92.50
CoCl,'6H,0/2.3800 g 1.5844 1.7291 91.63
1.0 M CoSO,7H,0 / 10 mL 1.6282 1.7291 94.16
1.0 M CoCL,-6H,0/ 10 mL 1.3937 1.7291 80.60
mM319h 4.2 Yovaznananvesansaotles (mlalasnurealalawsa (curro, H,0)
- Yy Aa v 2 HU. A9 HU. A9
FUAYDIATAIAUN 1FFUATIZH CuHPO, H,O fouaz
. B CuHPO,H,0 CuHPO,H,0 Q
/USINUEsAIaY (W, (g) 30 mL) . HONAA
NNMINAAB() MUNHT(2)
CuSO,5H,0/2.4976 g 1.5834 1.7753 89.19
Cu(NO3)2'3H20 /2.4235 ¢ 1.5894 1.7753 89.53
1.0 M CuSO,-5H,0 /10 mL 1.5903 1.7753 89.58
1.0M Cu(NO3)2'3HZO /10 mL 1.3888 1.7753 78.23

]
= G

= 1 Y dy a % 9 (% d'
fﬁi@ﬂﬂ@uﬂlﬁiﬂﬂqﬂjuiﬂiﬂﬁuu NAINATEAIYAINAIINTOUVOIE S lanzANAY)

[
a

loTasnuveaa figavail 700 ° ¢ ameiluaiingulave lulsvoanla Tasaisn

QU

L)

flo Co,P,0, 1Az Cu,P,0, Ufnsensauna llvesmsaatsdmunnuiou Ao

CoHPO,H,0,

1
2 SCop0,

1
CuHPO, H,0,, - < CuP0,,

3
+ :HZO

3
+ ~-H,0

(€3]

(2)

qu

v '
Hfigasnall

Y 9 1
dmsuarslunguTang InTsveanlail iimsduased ldvanua 16 62 Aldnnmans

CoHPO, H,0, CuHPO,H,0 uaza1inilazz lalasnunedia Ao Co,_CuHPO, -H,0 H3a11150

o Y a AN Yo A A
ATUIUTIDYASHANARN uasa;ﬂwam"lﬂmmmm 4.3-11319N 4.4
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M519h 4.3 Yovazrananvesans lavead (1) lwIsWeania (Co,P,0,)

wiiavoamsaaduiily uu. a3 w5 Co,P,0, | uu. @5 Co,P,0, |  Jovaz
Funsien CoHPO,H,0 (g) | 21nm3inaasd (g) AN (2) Hanan
CoSO,7H,0 1.0134 0.7218 0.8551 84.41
CoCl,-6H,0 1.0117 0.7207 0.8537 84.42

1.0 M CoSO,7H,0 1.0123 0.7310 0.8542 85.58
1.0 M CoCl,-6H,0 1.0040 0.7137 0.8472 84.24

M5190 4.4 Yovazrananvesansaoilules () Inlsveala (Cu,P,0.)

wilnvesmsnadiuiild WY.L M3 wuas Cu,P,0, | un. a3 CuP,0, | Jovas
Faunsizd CuHPO,H,0 (g) | 31nm3inaaed (g) MUNYHY (2) HANDA
CuSO,5H,0 1.0017 0.4749 0.8493 55.92
Cu(NO,),’3H,0 1.0008 0.8235 0.8485 97.05

1.0 M CuSO,-5H,0 1.0052 0.3455 0.8523 40.54
1.0 M Cu(NO,),"3H,0 1.0512 0.3178 0.8913 35.66

[ J a
4.2 mﬁmmaemananymmmmsﬁwmﬂuﬂﬁnq (Characteristic materials and
Identification method)
(Y] ¢ A o a
4.2.1 HamsnsIveNaNYANLg MvRINMITUvaImsmsmanglalasnurlemialamsn
A a d Jd a
nazansmlanzlang lnlseandrematiaySesunsuaesudunsusamilning
alail (Fourier Transform Infrared Spectroscopy, FTIR)
v K d‘ ) % a
pamstuiinalnast  FTIR  waaelumwil  4.1-4.12  dwmSuesarsnilans lalasiou
a o ¢ g ¢
Woala lawsauazensmilanglnlsvoanla  Tasdunsigrininarsasdulavs Inuoaduas Tans
4 ' ! <
apilos (Metal (¢)) 1N CoSO,7H,0, CoCL-6H,0 CuSO,5H,0 ag Cu(NO,),:3H,0 A1§i5ms %3
' 0 < < £ 3
suagdtensazaeanuENdy 1.0 M utamssuunnwuuumsdueeniu 3 Wugiumsdu Ao
msngulalasnuroedalamsa dsznoudronitedosmsdu 2 uuu Aes HPO,” uou'looouuas

H s X v . o ¢ & A
Turanain (H,0) MALDumMsaunugIuuesniiedes H,P0o,” tou loosurzuaasendnyaimsdun
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ALY 300-500, 700-900, 900-1160, 840-930, 1000-1200, 2300-2400, 2800-3120 Lag 3200-3500 cm’
wnyiiauaumaauie 8(PO,), Y(POH), S(POH), V(PO,(OH)), V(PO,), B band (VOH HPO,>), A band
(VOH HPO,”) ttag VOH (V, and V, H,0), awddu TuvaisiimmuuumsduvesTuanath (H5,0) o
HAAUBNSNUAIMITU AMUDY MITUILLBANALLUDANINAT v, armsauuunIfase v, Tag
wNuUAUMITUINTN 3200-3400 1AL1590-1700 cm” FwmFuLAUMIAUIALMITIUATLYNAYDS
a13nguil nana 13 lua1s1el 4.10-15797 4.13

dwfummuumsduvesasnlsomva  AwmiedesTaseadn  §u [P0]"  [42]
wou'looou sztlsznon ludrommimumsduinsnglusig 975-1300 em™ Ao MsdunnvomINIAS

(v_Po) mazmiduuuuamings (VPo) aamuaumsauilsngi 917 em’ uaz 710 cm’ Ao 1oy
as S

msduuuuganauuueauinas (V P-0-P) wazuoumsduuuviavauuuaninas (V P-0-P) du

UM IdunliIngludag 400-700 cm” e OPO, taz PPO, HALMITUUANWILUMTTUYDIMNS

A A =
nauu uam"li“l,umﬁw 4.5-11519N 4.8

150

Co,P,0, (g of CoSO,.7H,0)

& 55T

—— CoHPO,.H,0 (g of CoSO,.7H,0)

—

3]

[«
1

\O
o
)

% Transmittance

, =)
— \ G

(34143
L90€

P - 5
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm

MW 4.1 FTIR spectra Y84 CoHPO, H,0 Ma3ouA1052UY 2.8110 g CoSO, 7H,0 tazasHansa

@

4
pyuinAuiou Co,P,0,
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1204 —— Co,P,0, (1.0 M of CoSO,.7H,0)

2 R T

—— CoHPO,.H,0 (1.0 M of CoSO,.7H,0)

S

= 90 4

=

=

£

&

S

S

= N

=) \ e
& &
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm

MW 4.2 FTIR spectra Y94 CoHPO, H,0 MAToNAI0TZUY 1.0 M CoSO,-7H,0 HagaInansmal

@

4
pUNUTN1ANUTOU Co,P,0,

150

Cl)ll):()_ (g of C()CIZ_(sH:())

— COIIP()‘.I'I:O (g 01‘C0C12_6I'120)

O 120-
=

<

£ 90-
=

=

<

—

=

(=}

> ¥ y PSS

O T T T T T T T T L4 ] * L) b
4000 3500 3000 2500 2000 1500 1000 500
=1
Wavenumber/cm

MNN 4.3 FTIR spectra Y84 CoHPO,H,0 NMATouN057 1Y 2.3793 g CoCL-6H,0 taz@1sNannms

o

14
pUWUENIIANUTOU Co,P,0,
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12001 co,p,0, (1.0 Mof CoCl, 6H,0)

2 2°7

—— CoHPO,.H,0 (1.0 M of CoCl,.6H,0)

90 -

60 1

% Transmittance

304

f ALF
O b l‘w' . ﬁl » 1 b ] L 1 ':3 :I;‘:b * Ol
4000 3500 3000 2500 2000 1500 11000 500

Wavenumber/cm

MNN 4.4 FTIR spectra Y84 CoHPO,-H,0 MiaTeuf85211 1.0 M CoCL-6H,0 Hagasnansaal

@

4
pUNUTN1ANUTOU Co,P,0,

100

— [b]

— . €]

) s—. Il

[0:2]
(=)
1

[ 3]
o
1
|
)
\

|
J

% Transmittance
IS
(o

e e L5, Naa

\ L JV
\ sl V
WA \J

0 T T T T T T T T T T v T ¥ T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm- |

MW 4.5 FTIR spectra Y99 CoHPO,H,0 MudasmsifFouiieuvosmsnlasunilasensasduszrig
[a] 2.8110 g CoSO,-7H,0, [b] 1.0 M CoSO,-7H,0, [¢] 2.3793 g CoCL-6H,0, [d] 1.0 M

CoCl,-6H,0
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% Transmittance

20

0 v T v T v T v T v T v T v T
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm
d‘ d‘ =3 d‘ g’/ 9 1
NN 4.6 FTIR spectra Y89 CoP,0, AuaaamsfSeuieuveamsnasuulasasniduszyiig
[a] 2.8110 g CoSO,7H,0, [b] 1.0 M CoSO,-7H,0, [¢] 2.3793 g CoCL,6H,0, [d] 1.0 M

CoCl,6H,0

150
—— Cu,P,0, (g of CuSO, 5H,0)

—— CuHPO,.H,0 (g of CuSO,.5H,0)

120 4

90 -

60 4

% Transmittance
=

W
g
ps)

6501
166

0 — T T T T T
4000 3500 3000 2500 2000 1500 1000 500
-1
Wavenumber/cm

MW 4.7 FTIR spectra Y94 CuHPO, H,0 MASoNAI0TZUY 2.4968 g CuSO,SH,O LazasHansas

@

pyHuinAuion Cu,P,0,

q
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150

—— Cu,P,0, (1.0 M of CuSO,.5H,0)

- o 2 4

—— CuHPO,.H,0 (1.0 M of CuSO,.5H,0)

120 -

el
(=]
1

% Transmittance
N
o

30' gT
L WA

0+

4000 3500 3000 2500 2000 1500 1000 500

Wavenumber/cm

MNN 4.8 FTIR spectra Y84 CuHPO,-H,0 Wie3eudI852 11 1.0 M CuSO,-SH,0 tazasnanfas

o J Y
DYWUTNANNIOU Cu,P,0,

—— Cu,P,0, (g of Cu(NO,),.3H,0)

&8 7

—— CuHPO_H,0 (g of Cu(NO,),.3H,0)

% Transmittance
w (@)}
= =

O L 1 L4 1 : 1 ¥ 1 . 1 X ® L)
4000 3500 3000 2500 2000 1500 l1000 500
Wavenumber/cm

MW 4.9 FTIR spectra Y94 CuHPO, H,0 MAToNAI0TZUY 2.4160 g Cu(NO,),-3H,0 Laza1sHannaal

@

4
pyHuinANuion Cu,P,0,
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—— Cu,P,0, (1.0 M of Cu(NO,),.3H,0)
1504 —— CuHPO,H,0 (1.0 M of Cu(NO,),.3H,0)
S
120 4
S
& ?
= 90- 2 x
e | ° A
60 2
= =
—
) |
0 =N o :

4000 ' 35I00 ' 30l00 ' 25l00 ' 20l00 ' 15l00 11000 ' S(l)O
Wavenumber/cm

MW 4.10 FTIR spectra Y94 CuHPO,H,0 Asiioud10321u 1.0 M Cu(NO,),3H,0 tagasnansay

@

4
pUNUTNIANUTOU Cu,P,0,

100
[b]
[c]
[d]

80 4

60 4

% Transmittance

)(\) |

0 & L 2 ] " 1 L] . 1 2 L] & 1
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber/cm
v v v Y
MNA 4.11 FTIR spectra Y89 CuHPO, H,0 MudasmsifSouiouvesmsilasunlasasasquszning

[a] 2.4968 g CuSO,'5H,0, [b] 1.0 M CuSO,-5H,0, [c] 2.4160 g Cu(NO,),3H,0, [d] 1.0 M

Cu(NO,),3H,0
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100

[a]
— [b]

[c]

804

60 -

40

% Transmittance

20+

0 T T v T v T v T v T v T v T
4000 3500 3000 2500 2000 1500 1000 500

-1
Wavenumber/cm

MW 4.12 FTIR spectra Y94 CuP,0, Nuaasmsnfsouifisuvosmsldoumlaseansaidusznang
[a] 2.4968 g CuSO,-5H,0, [b] 1.0 M CuSO,-5SH,0, [c] 2.4160 g Cu(NO,),:3H,0, [d] 1.0 M

Cu(NO,),’3H,0

M35197 4.5 LOUMITULALTWUNNINIUUMNTTUYDIATT CoHPO,»H,0 #1838 MsFauag

1502 AEANUIUTY 1.0 M

UOUMI AU (cm”) Y94 CoHPO,*H,0

¥iavesasaidudIe T ns ¥inveaasmdudaoasazans Possible

ANTUTY 1.0 M assignment
C0SO,-7TH,0 CoCL-6H,0 1.0 M CoSO,7H,0 | 1.0 M CoCL-6H,0

3463 3411 3457 3463 V, (H,0)

3061 3049 3040 3041 A band
1628 1631 1633 1628 V,(H,0) or

C band

. . - - V(PO,)

1034 1058 1033 1042 V(PO3)
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974 965 980 965 O(POH)

939 939 939 939 O(POH)
851 860 853 844 V(PO, (OH))

707 707 716 698 Y(POH)

ﬂ]’iN‘ﬁ 4.6 u,meiﬁ"uuazﬁmuﬂmwuuumsﬁummmi CuHPO4°HZO ﬁ'ﬁﬂ?’%misﬁ"maz
A15ATAIANUINTU 1.0 M
UOUMSEY (cm™) Y84 CuHPO,*H,0

%ﬁﬂﬂ]@ﬁﬁ1igﬂﬁ}u@%}38%§ﬁﬂ15%}ﬂ “Hﬁﬂﬂlﬁ]\iﬁ'li&\iﬁllﬁhﬂﬁ?iﬁ$ﬁ?ﬂ Possible

ANUTUTY 1.0 M assignment
1.OM
CuSO,'5H,0 Cu(NO,),3H,0 | 1.0 M CuSO,"5H,0
Cu(NO,),3H,0

3430 3464 3440 3456 V,(H,0)

- - - - A band
1643 1643 1642 1642 V, (H,0) or

C band

1154 1145 1145 1154 V(PO,)

1059 1042 1050 1059 V(PO,)

991 991 991 991 O(POH)

- - - - O(POH)
862 - - - V(PO, (OH))

Y(POH)




M990 4.7 LOUMITULAZTMUNMWIUUMITUVDIENT CoP,0, AIBIBMIFUazaITazals
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UOUMIAU (cm”) Y84 CoP,0,

a & Yy 9 ad ]
FUAVDIT1TAIAUAIYITNITU

Y
FHUAVDITITAIAUAITTITAZ A

Possible
ANUTUTY 1.0 M assignment
Co0SO,7H,0 CoCl,'6H,0 1.0 M CoSO,7H,0 | 1.0 M CoCl,-6H,0
1042 1042 1042 1042 V PO,
1008 999 1007 1008 VPO,
956 956 965 956 V P-O-P
- - - - V P-O-P
612 603 605 603
OPO, &
560 560 562 560
pPO
448 448 450 448 }

Y & o & v &
ﬂﬁ]ﬂﬁ 4.8 UDUMITFTULAZIUNNINUUUMTTUVDINT CuPzO7 mﬁ%mimuazmiazmﬂ

ANUAUAY 1.0 M

HOUMIAY (cm ) Y9 CuP,0,

A Y 9 ¥ ax &
FUAVDIFTIAIAUAIYIDNITV

Y
FHAVDITITAIA UM TITAZ A

Possible
ANUTUTY 1.0 M assignment
1.0M
CuSO,-5H,0 Cu(NO,),.3H,0 | 1.0 M CuSO,5H,0
Cu(NO,),"3H,0

1078 1085 1085 1080 V PO,
1042 1042 1050 1042
973 1008 973 973 V PO,
928 939 928 928 V_P-O-P

- _ . - V P-O-P
613 630 621 621 OPO &
578 587 581 578

pPO

3
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4.2.2 wamansvdnsadugrinenvesaslanzlalasnurlemialamsn
% 1% 1% ia o v
sazanslaviz lnlsWemuladisarandesganssardidnaseusIaeINIIA
(Scanning Electron Microscopy, SEM)
o o a o 4 v
MIATNAOUANHULNNTUFIUING oI TN UATIZH Iauazeyiusnennuiouveas
g [ { o w < J
nanuauaasainnlunini 4.13-420  TasSesdiaiiluge Ao CoHPO,H,0 az  Co,P,0,,

CuHPO,H,0 tag Cu,P,0, ANa1a 1

Scan Speed =8 Signal A = SE1 Fill = 2.639 A

WD = 10 mm Spot Size = 300

1um EHT = 20.00 kV Scan Speed =8 Signal A = SE1 Fill = 2.639 A
Mag= 2.00 KX WD = 10 mm Spot Size = 300

MNN 4.13 g1 ING1 SEM 409815 CoHPO, H,0 tagoynuinunnuion Co,p,0, #1d1n
2.8110 g CoSO,7H,0 1agAIN (1) CoHPO, H,O tag (¥) Co,P,0, NMaIve18

1000 L1a% 2000 MA1UAINY


http://www.google.co.th/url?sa=t&source=web&cd=10&ved=0CE8QFjAJ&url=http%3A%2F%2Fmse.iastate.edu%2Fmicroscopy%2Fhome.html&ei=ouC6TMcnhMJxoP6R9Qw&usg=AFQjCNFSjw7i9V45Yi8wd0A-JUy9T4DY5g
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J @ a o J { ?
AMNINAUFIWING1VDI CoHPO,H,0 Hazeywusnennuion Co,P,0, Tunui 4.13 1iudl
PUIAUAZATNTWUBIOYMANLANANNUHBINIIMIaAIeAIMNANNioN  MINTNFUTIUING1V09
A o I 1 3 R v w v d vy 1 4 = = A o
CoHPO,H,0O HanyuULHUVNAENFIIUAD ulﬂuﬂquﬂ@u UAAZNAUNDUNIHAIUYNINTALIY

1 @ a 1 ] I 1 1 o 1 1 g 1
TuvaznwieduguiInerves Co,p,0, dalnglanvuziunquiowsuny uatiuediiiunng

nsanavlzueging uazlimsnsznedrednainaueni

3pm EHT =20.00kV  Scan Speed=8 Signal A = SE1 Fill= 2.639 A
Mag= 200KX WD= 10mm Spot Size = 300

2pm EHT =20.00 kV Scan Speed =8 Signal A = SE1 Fill= 2639 A
Mag= 200KX WD= 10mm Spot Size = 300

MW 4.14 TN SEM Y0315 CoHPO, H,0 tazeywuininnuiou Co,p,0, #ldnn 1.0M

< < Ao o '
COSO4'7H20 Iﬂﬂﬂ'l‘l/\l (ﬂ) L‘].]‘L! COHPO4'H20 1nag (v) nJu C02P207 NN1AIV818 2000 N1
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J @ a o o {
NI NAUFIUING1UDI CoHPO, H,0 1azoyWusn1ennuiou Co,P,0, uaaslunini 4.14 4

PUIALDZNNTNUBIOYMATNUANAWNY  1HBInINMIdaIedIMuANLTou  MNiNdugIuIne1vos

[T

1 [= I ] YA o 3 1 Y = k)
CoHPO,H,0O mu“lwmuuamgmznJuuwuwmﬂlmﬂiﬂammﬂmumﬂmﬂuﬂguﬂau aguanyEuUSAnY

< - 1 o a A o < Y <] [
Wwlzuegianios Tuvazamsndugiuing1wes Co,p,0, Nanyuziluneunanvina@nilsuny

UNANTINTZUON

(n) 2500:m1

3pm EHT =20.00kV  Scan Speed=8 Signal A = SE1 Fill = 2.689 A
Mag= 250K X WD= 10mm Spot Size = 300

(v) 250011

3 EHT=20.00kv  ScanSpeed=8 Signal A = SE1 Fill = 2689 A
Mag= 250K X WD= 10mm Spot Size = 300

MNN 4.15 Fug1ING1 SEM 409815 CoHPO, H,0 tagoyiuinunnuion Co,p,0, #1d1n

v
[

2.3793 g CoCl,'6H,0 Tagn1n (1) CoHPO,H,0 tiag (¥) Co,P,0, NMEI8IY 2500 111
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J [ a o J {
AMNTNFUFIUING1V09 CoHPO, H,0 1azoyWusn1ennuiou Co,P,0, uaaslunni 4.15
9 ]
1!ufl‘llu"lﬂﬂTW5'N@HflTﬂlmﬂﬂ%‘lﬂuLﬁﬂ\‘l%Tﬂﬂ'lﬁﬁa'lflﬂ'lvn\‘lﬂ'nu%}ﬂu NWITNAUIIUINYIVD
= A [l ] S o I ' = v a o 1 ' = A <] 9
CoHPO,H,0O mlmm/l"lmmu@u NaﬂHﬂ!ZLﬂHLLWH‘HHWﬂLﬁﬂﬂ@?@ﬂﬂu UADSUWUISHIMagNYNIaN DY
1 @ a < J @ @ [ J { 1
G11!"]]‘3135]']1/\15']\1@‘1"?;1!@'I‘Ll'ﬁ/]fl'l‘l]f]\? Co,P,0, ﬂuﬁmmmwamgmﬁaﬂymz"lmﬂumwsnﬁuuuau
1 [ I 1 1 1 1 ] I 1
LFUNU ngﬁ‘l]u'lﬂmﬂﬂ'l'l CoHPO,H,0 mqmuﬁmwawmau '1_|'NﬁﬁuﬁaﬂHﬂ!%&ﬂull‘ﬂi‘ﬂiiﬂﬁ%ﬂﬂﬂ

Yinadn tazlimstudveseynIAfuoianLLLY

(n) 1500

EHT = 20.00 kV Scan Speed =8 Signal A = SE1 Fill= 2689 A
Mag= 1.50KX WD= 10mm Spot Size = 300

() 150011
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a J I ' 2 v 1 v d U
Me1ed CuHPO, H,0 Himws1ailunrunig 157 Jveu Sesdraonuiluiuen Tuvmzninswues
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Cu,P,0, L‘lluﬂﬁx‘lﬂallellu'lﬂlaﬂﬁﬂﬂﬁ?ﬁﬂﬂuﬂﬂ’lﬂﬁuuluu
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4.3.1 mslavean (1) lelasuremualamsa (CoHPO, H,0)

[ ) Y g’; v A = a Y o d'
CoHPO,H,0O ﬁ\ilﬂiwﬁulﬂﬂﬂﬁﬂﬂ 4 uTazeganNaINmALA DSC ﬁ?ﬂqﬂﬂﬁﬁﬁN‘ﬂ 4.9

M5190 4.9 Yoya Tavagiln Idninmatia DSC voe CoHPO, H,0
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Y % & a U \J =
CoHPO_H,0 #lan1n | dunoums QUHYNNMIAAIYAICC) aveumall (AH, J/g)
aaga) JuUN 1 VUA 2 U 1 VU 2

CoS0, 7H,0 1 214 - 716.6 -
CoCl,'6H,0 1 223 - 647.7 -
1.0 M CoSO,-7H,0 1 178 - 530.5 -
1.0 M CoCl,"6H,0 2 216 244 424.8 15.68
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) 170-250 C
TUADUIAEI;  CoHPO,H,0 —> % Co,P,0, + 32H0 (47)
A
N30 .
y 170-230 C
a93vumaeY;  CoHPO,H,O — > CoHPO, + H,0 (4.8)
230-250°C
CoHPO, ——> % Co,P,0, + BHO  (4.9)

9
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dmSumes luunsuued CoHPO, H,0 NFUATIZH 1ANT 4 A2 LEAIRININ
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Endo
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DSC/mW mg-1

100 200 300 400 500
Temperature/°C

H 4 o 2 a - [+
MW 4.21 1103 INUNTUYDI CoHPO, H,0 NOATIMINLQUNYL 10 K min® Tuund N, 1Inn 1516563
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@20 2.8110 g CoSO, 7H,0

4 - T 223
Endo
N
o 31
=
= 29
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100 200 300 400 500
Temperature/°C
awdi 4.22 me§ Tuunsuves CoHPO,H,0 fisasimsiitugaivigh 10 K min” Tuufer N, 10ms

IN3OURIY 2.3793 g CoCl,-6H,0
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Temperature/°C
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Temperature/°C
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% 121 JL [b)
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Temperature/°C
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wag [d] = 1.0 M CoCl,-6H,0
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VUABUIAEINTIQUNYNY U 200-250 °C
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CuSO,'5H,0 1 178 - 137.8 -
Cu(NO,),3H,0 1 174 - 96.31 -
1.0 M CuSO,-5H,0 1 193 - 58.54 -
1.0 M Cu(NO,),-3H,0 2 152 344 1233 51.58
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A
Y30 .
150 - 200 C
#099UA0Y;  CuHPO,H,0 —>  CuHPO,
200-350 C
CuHPO, —————  %CuP0,

o w s ! o R o o ¥ !
mmumaﬂmmimm CuHPO4'HZO ﬁ’ﬁ\ilﬂi?gﬂ‘lﬂﬂﬂ 4 7 UFAIANATHAN

Y A o s ¥ Y o 1 dy
PUADUMIAABAIVDI CuHPO,-H,0 NFunT 121 1aN3 4 aiuamnsoagllaasaunmsae il

1.5H,0

H,0

+ %H0

4.5
40] ! 178
3.5_' Endo

"o 3.01

£ 251
< 20;
£

1.5
~— ]
O 1.0
= 0.5-_/
0.0
-05 . . T r T T
100 200 300 400
Temperature/°C

500

63

3 J A o A a - 2]
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@29 2.4160 g Cu(NO,),-3H,0
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Temperature/°C

MW 4.30 M5 TuLNTUUDI CuHPO, H,0 Heas1msiiugangil 10 K min" Tunda N, 1inmswson
M3z VDAY 1ag [a] = CuSO,-SH,0, [b] = Cu(NO,),3H,0, [c] = 1.0 M CuSO,5H,0
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