. ‘ %) l e |
m"s11:?‘”31nﬁiﬂmﬂmmmmmmmmmﬂ@mﬂ‘l‘m A EHTIRIAN
| 'lum'a"wrsswwmmmaﬁmmmw
| Apphmtmn of calcium carbonatc fmm egg shell., as a substr ate;‘_

- for pmpamtmn of electr()mc ceramics

Wi sz mmﬂw
R d‘ il
w1 ﬂfs:mm ﬂﬁ'ﬂﬂﬂﬂ‘m

"ca @y

CwmEn i - o

Tas. Nwwwmufhnwmﬁmamwm W mm'rmm .mmw'nfvﬂmmmm
ﬂ'ﬁ‘ﬂﬂ rmmmmmmr b1
| e L ]
| mmﬁnam‘ﬂuﬁm@wwﬁa@m@fmﬁe@mﬂmﬂmmmﬁ

..1 \ 4 !
U enm 556



/q v = ¢ A 1 g v Y
mslszanaliunadeumiveannasnluiuasdny
a a a d
lumsinseaerdinaannsatng
Application of calcium carbonate from egg shells as a substrate

for preparation of electronic ceramics

=
HINAN 1.]?]3’;9]1 D133 H
LY

a = d s
waam Tezian  assngate

g PN inalanana

3 : [ Jd o
Tnssnuiiauiifludiuniisveamsanmmunangnsinenmanituia
MNP UANYAAIHNTIN

a J
AN INMaNS
amumaluladwszaeunaudgunmaianizi

Ynmsnu 2556



APPLICATION OF CALCIUM CARBONATE FROM EGG SHELLS
AS A SUBSTRATE FOR PREPARATION OF ELECTRONIC

CERAMICS

MISS PIYADA TAWORNSED
MISS PIYARAT  JUENGSANSUPACHAI

MR. SUTHEP KITTISOPONKIT

A SPECIAL PROJECT SUBMITTED IN PARTIAL FULFILLMENT
OF THE REQUIRMENT FOR THE DEGREE OF BACHELOR OF SCIENCE
IN INDUSTRIAL CHEMISTRY
FACULTY OF SCIENCE
KING MONGKUT’S INSTITUTE OF TECHNOLOGY LADKRABANG

ACADEMIC YEAR 2013



L

wadolnssnuniay mﬂJsmﬂﬁ”lfi’fuﬂm%ﬂuﬂﬁumummmﬂﬁaﬂ"lﬁ!,ﬂumiﬁ’ﬁu
Tumswiomasiindiannsedind
Application of calcium carbonate from egg shells as a substrate
for preparation of electronic ceramics

Forinfinun unNaMdozar  0139IAY

= o d & o o
wneatuzin WHITAFNVE

WIHYNH Ana lanung
Ryan IR LU
MM AR INATIN
o1sE S mA.AT. U151 Inens

waq Y

a 4 w a
auzInnmans aa1fumalulabnszeoundudigunmsainnszls oylialv

a y:‘ 1 & a a v oA a =
TasanuieiidugunilaveamsAnyinundangas Inmansiusa MUyl

gaennssy Usedilmsfinyi 2556

ANZNTTUNITADY avilode

Az lwdu Fmsa \)W\X\w«g\,(

IA.A3.AUANA TUINATY 74 M

HA.A5 45151 Tneng O,(/{\M-\ ?Hw

SvANTURIAME NGRS

aoniumaTuTatuszeoumndudigunmsaian sz



1 Y s o o
(Scanning Electron Microscope ; SEM) WUI®1INE 6 €UV naﬂymmummﬂuﬁauﬂau

'
= A

o A ¥ ¥ v ¥ o= A W oY e v g =
yudn  Mnfinanuninduduiuimmnseduduldnasiwsou ldimiy caco, #

o /9 ¥ o ) = a ad a <
asahundszgndldiumsasdulumswsousilinadanseinantuaadouiy

'3 o g) 9/
panlsznounanind 6 szvula

II



Title Application of calcium carbonate from egg shells as a substrate
for preparation of electronic ceramics

Students Miss Piyada Tawornsed
Miss Piyarat Juengsansupachai

Mr. Suthep Kittisoponkit

Degree Bachelor of Science

Major Program Industrial Chemistry

Academic Year 2013

Advisor Asst. Prof. Dr. Naratip Vittayakorn
ABSTRACT

This special project studied on preparation and chracterization of calcium carbonate that
found as waste or garbage. Most of them were using as fertilized or animal feed. In prior studied
show egg shell has 96% of calcium carbonate. In this research choose egg shell to apply as a
substrate for preparation of electronic ceramics which high impurities of calcium carbonate
approximate to commercial grade of calcium carbonate. In prior studied found the compound
which had calcium carbonate was mainly composition in 6 systems including CaNb,O,
Ca,Nb,0, CaZrO, CaWO, Ca,Co,0, and CaCu,Ti,O,(CCTO). Calcium carbonate from egg
shells were used as substrate in solid state reaction then the product was analyzed by
Thermogravimetric Analysis (TGA). The TGA result showed the appropriate temperature for
calcination was 1000 °C for CaNb,O, Ca,Nb,0, and CaZrO, .For CaWO, and Ca,Co,0, had
appropriate temperature was 800°C and 900°C for CaCu,Ti,0,,. Then the product was analysis
by the X-ray diffraction technique (XRD), Fourier Transform — Infrared Spectrometer (FT-IR)
and Raman Spectroscopy. XRD revealed the peaks of sample according to JCPDS data base.
The results of FT-IR and Raman Spectroscopy showed the occurred peaks related to crystalline
structure which obtained by XRD, the calcination temperature phase change in the same way and
the vibrating bonds of compounds showed the corrected functions group in all systems. The
morphological results obtained from Scanning Electron Microscope (SEM) indicated the products

of all systems had the small round particle. According to the result it can verify the products were

11



calcium carbonate and can be applied as a substrate for preparation of electronic ceramics which

high impurities of calcium carbonate.
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1= Y dy o ~
wagia 3 ngungitifuna 2-24 $2Ta sinfuszureanudou Tasmstunauldibuasi

ay - a & < o y v ¥ 4
QUUANNDI AZNOUTVIUAAUUYNINDTIVTIN TAeM s NI ILAZANAIBUINAUIAZIEM
woausgniawady Wmedvafla euudafigungii oo 'c Twmou Tunssivesds

< ' - = o Y d & a o

anuzveuia MIHENEIURENTANORAYDI CaCO, Uaz Nb,0, gnii1 1Hiluiliemeanulasms
¥y g ds o d & y . ¥ /o
varaudodiaueaef Tadludunar 24 ¥ Tue imiuiinmseuwds ua uaziwuaa lain

=) B I <
gangl 1250 °C (Wunal 2 9 Tus Tuems
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2.2.2. unadenaesinnm (CaZro,)

ili2.s Tassadrevesnadeues Tama [7]

2.2.2.1. Maw3en CaZro, TagdBmsauanl (8]

= ‘g ]
msazanevesudezaniiuaion lagazaio 0.24 Tua ves - C,H,NO, lurinau 30.0
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9 9 a a v o 9 a [ =
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P = =] ‘:id a o 9/ v 4 a A A
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A3ITAOUNOANTTUMSIHIHTINTBY CaZrO, uaziAu Indiefidu Inaneadesas 2 Tasuaa
2
i

o

- d’l ::.d = v =
Funaradlawes e linisnszneafaduvesnaidd loyed srausniuinues
Tndefdulnaneazmelyuesd Tnuuazerd Tauszszimennn linends Idfudaiign
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2.2.2.2. M3w3eN CaZrO, IneiTlwaion [9]

Yot 2 a = s a o
31435 leanaetaSonuamdouises laluanlioyn1avuiatanein
= 4 o = A o ' A
upalsuAsusALaz e Inidlonsandnas lsdeanas lamsalumsnzaieainiees
= o ¥ Y P -=i
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= o = =Y ar o d aa o o
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Wemernuluszdvezaonmuisold wos Indloudimen laduazunaBenazdangnly
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A

3’1 kY o a o aa 4 aa
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=n.

LA a 1 = = o o o w o = &
WHHI 4000 FOUADUIN LLASDUN 250 °C 1A¥ 450 °C ATUAAD HJ‘LIL’JE!’I 5HIN Tuoiniane

' b3
= =

& ¢ o o o 5 ¥ 4 s o
wrasduvsdoennaian i iduniiga nszuaumsilgnidnateasuie 1 lAdaundl

[
o 1

a o ) ' @ a .
ﬂ’J']ilHuWﬂ'lﬁJﬂﬂi’]ﬂﬂWi'ﬂ'ﬂllll‘ﬂﬁ]%Qﬂ@‘]Jﬂﬂuﬂ'lﬁlﬁflﬂﬁlum'lvlﬂ‘ﬂ']ﬂ‘h"quﬂ‘l“rijq]ll 500-700 °C

o & A J a
wunal 19 Tue Tuussernaniluesnagiou

2.2.2.3. M3A38N CaZrO, lagdsUfAsenamuzvoaudia [10]

a A = A v oA

Y 1 acy aan [~ [
A1081us 51NN NgnIWINI AT oY 1AgITURAT O T IUE VBT TAQITNAUAD
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= o ) = = o9
for Zr0, + HfO,) uazunaiduumsueiuniosas 99.995 laguia uazduiReuoan laasouas
a Ao w T - 7 ° a PN ~
99.999 Taguaa deanisniidrAyveuass Iadiouoen luagminndnsey 1y uaaoy
(800 mass ppm) UNATHAY (200 mass ppm) FAADU (100 mass ppm) ﬂQﬁLﬁUﬁJ (60 mass ppm)
uaz Tnmilon (50 mass ppm) A0t13gAETEN TAUNITEARIIANUAUIIIAUYNTAN1AVBIM
o o g _ 9 ol o 8 )
nerufifioarsenoudniioouna Cazr, ,,In, 0, 0, QHILAA T1IT 1400 °C 111927 10 F2 T8
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= =) s 1 o w1 a = a 4
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2.2.3. tRAIFEUNIAAN (CaWO,)

2.6 Tssadreveunaimonyisaian [11]

2.2.3.1. M3A38N CaWo, T3 T fAsenaniuzveanda [12]

H
= =

WO, uaz cawo, ngnoaliifludinszgmirlilouseufigumgiin 900°c Tuermei

¥
=

v ar { é o '
agnoldussiudnamioudnies (P = 1 gom)) Waiigniugiliiszgniimsevseuluaes
dnwaie Ain 1.1 whvaeumnasgudla wag 2. nnlidae ledudves wo, Tas Cawo, tay

wo, fisaaszgmitliwndumesn 1050°C flunar 9 92 Tuauaz 1100°C 1Huna 3 ¥ Tu

R RN
2.2.3.2. M3AIBY CaWO, : Eu” Taedmsaueny) [13]

J a 3+ e v w o o )
auesrsznoununiives Cawo, : Eu anmufsinuesdunuiuesidgisuau
2 & 3 a 34+ ° Y
(NH,),W,0,, NHNO, uag H,B0, gnazmelinauss ldmsazaeila B’ gavianly
Tugives EuNO,), Tnsazae Eu,0, (99.9%) asluaiinzaie HNO, aza1s Ca(NO,),"4H,0
a a 2 & o 3 o & ~ a 0
waznIadasnlnhnau nadsnarausazmeuaziiunuiiuna 2 2 Tus Ngungli so °C
¥ T ¥ W
udniresaadu llenluanfigumgiin 400-000 °c Tududuuimezaasdndudau
A a o a o & a vda X yy a &
nnnnmIazaeNAeauazmIha lamssu nmiuszlinswn Ininnavuidiesunavuuaz
waeulSlumsduadifimsnesdatiueiwnnee Idnaniafiiu T drewesfunazii
' 2 EY ' = = ' g v
wuialng nszuaumaianuas suasnlunaniosnd 10 wiil vwefilvguazianlide

Wosamsoualdessiemoie 19 1d cawo, : Ev” fluansSeauasniingdvn
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2.2.3.3. M3A3EN Cawo, : Tb” TagIBmsmnansazmenigumginazanudugal14]

H A 0 o an g‘)
asauauildlumsdilfnseuaisouns CHO,"H,0 (99.5%) Ca(NO,),"4H,0
t:;é‘ dr. ~ e o o
(99.5%) HNO, (65%) NaOH (98%) fiafounniaeq'ld infigaainnssy $1ia uazinnldiiy

o A v )

FaafisuduTas lidonh luhunszuiumsi IduSgnimudn duaeund lldmiums
kY
Funszrsiogaesue13Rat 0.1122 0¥ 0.6 mmol) Tb,0, (99.99% Inermaasuaz It
v = o = ¥ a oA ¥ Y

uveana TuTadaeyuaniunignazaioaswsnlunsa luasnvesemelannuiouuas

Y ] I~ 1 " y Y "

Tunudromimanedaderiios ndann Tb,0, gnazawesauyssinds nsa lusiiduduey

a ¥ & y a { o

sevgoan 1 iduiinawd e I ldiuasazats Tuvagi Ca(NO,),"4H,0 1.1808 N3 W
A a W a 9 a

(3.8 mmol) 1AL NTATATA 0.5254 NTU (2.5 mmol) giAmd 1 TuvzidunIumsazao
-l a a kY T kY

Tb(NO,),  Us2msiiered Na,Ww0,"2H,0 1.6492 N5y (5 mmol) grudnidrlfedneing lu

d a o ] o a a
a1sazalgHaNIMNIENUAAnTAauFYIUANqTu AsnIuguiiRsdeudnlTuna
o = § a o 4
Twidonleasenlaaldi pH = 9 ielhiAamsanazneu hazneud 1ddh U lugdeuuas 14

y a o g & 0o q ¥ = a v o
anuFouiiguuail 180 °c Wual 12 ¥ Tu wazvi1 IMduasigungiivios aznaugniny

'
= ]

1} v ] ¥
srusamTaemanyumisaazdndininauuazienueasiunse naannagnildudaly

a [~ ) =y ) 's =)
21197 80 °C Wlunan 4 52 Tue o2 Idwaasaaitlumadun

d d
2.2.4. unaidianTauoaneon 1 (Ca,Co,0,)

siii2.7 Tnseadraveannaidon Tnuoadeenlad [15]
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2.2.4.1. MIATEN Ca,Co,0, s TR senaenuzvowda [16]

M9 Ca,Co,0, Tisizeunniffsnanug veadez 1daunduues Co,0, awuigns
99.9% Uag CaCO, AU N7 99.5% ludas1dIuves Ca:Co Wiy 3:4 uazsiinisian
unalnifgangiisoo’c Wunat 10 ¥ Tusluerma smwhimssaiia lnsldussfunda
i lwndumesigumgd 880°C Mt 20 Frlualuussenmeafiims Inavesiaseendiou

anpanamaruaiiunsazdensy 14 Ca,Co,0, BBNIN
2.2.4.2. MIAIBN Ca,Co,0, eI T Iwaa [17]

wern humsavesuna@ounn: lnueasawdadiuiisan Idagaeluaisazaionsa
Sa3n 2% uaziefiau lnanea (PEG) 400 Iiramdeuiigungi so ' e li1dina i
waldudslaeldnnudoufigangd 120 °c Wunan 12 2 Twauas Wanudeuituilu
pimAngamgiisznig 350 wag 900 °C fhuna 2 92 Tu nageunenudouiiuand ety

YDA

2.2.5. unatdsunadnlo s mnuua (CaCu,Ti,0,,)

2.8 nunsraselnseadrendn (a) uaz Taseerdunan (H)ves CuTi,0,, [18]



15

2.2.5.1. MIAIYN CaCu,Ti,0,, TeeIFufnienanmuzvoauda [19]

'
ot =

MINTAMVLTANTFI CaC0,(99.99%) Cu0(99.99%) LA Ti0,(99.99%) gniiunld
< ¥ v o ¢ ¢ . a @ w2
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o g/ a o' [~1 ' =1 o
i luanaudegnualueiiateansaed luvia luasuuazlaveares latiuiune 24
& o Y g 9 a o & ~ o
¥2 T asazane i lunfimaeswegiivwazii luwwna lsi luauwngamgil 1000
‘¢ Funai ¢ ¥2Tue e ldnnmswuna i ldazi@eadionsniu Tuswazen

wazi lwunaleidnasan 1000 °c Tuomeniiunal 6 42 Tua

2.2.5.2. M3A3BN CaCu,Ti,0,, TaeIEMsAnAznoUIIN [20]

9 v oo d

b4 1
ccto Wumamsasauiiinis lsuaziiniuduedndluiimsanaznousay Tane

[
Sy

¥ b
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a A o o 1 0 = <3| &
ﬂﬂﬂ“]ﬂﬂﬂﬂgﬂu’]“‘liﬁfﬁﬂuﬁ’]ﬁ'ﬂﬂﬂzﬂﬂuiau Uﬂzu’lllﬂlw'l(luﬂ']ﬂ']ﬂ“ 950°C Ll]umfl’] 10 WQINQ
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ar =1 a a 1 a a a @
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&2 o o &
MPa mmngmwﬂummﬂ‘n 1100°C U 24 ‘D”JIIN

2.2.5.3. M3A38N CaCu,Ti,0,, Jne3slvawa [21]
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75 Twa19adi 350151605 sUNIAal ¥aU1M1in Ca(CH,CO0),  Zn(CH,CO0), Cu(NO,),

De

¥
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-

o y L { - & ° z U
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o

AduTwarhIvuds Tasouimeugamgil 150°C doviniui llwwnaa laningamngil 900°C

3| & d o | @ ' o
Wunar 10 ¥ 1ue wazvansi 1§ aziBea s ldsaliaTandurugudnaie 12

[
o A

a a a A { o v g a { =
fiafins AU 1.5 Tadmes inueu 12 MPa udnhiidadia 14 w3 umesigangd

9

1050 °C Hual 20 92 Taa Tueime
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d
2.3 IAAITENMITUBIUA (CaCO,) [22]

4 = |
uAaFouA1IS UBIUA (Calcium  Carbonate) NgasiAl CaCO, daullsznauniunil
=) <] 1 o @
U52nouAI0 Ca0 Souaz 56 uay CO, fouaz 44 TAUUYI 3 ANNANTUNIE 271 AWM
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o 1 =
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2.3.1. U emsaaeiivesunaiFeumiveiun (Caco,) [23]

UAsoimsaatedivesiiuiu (caco,) arennuieu Iuna co, uazyfuvn
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a A a 4 Y o w A a - - a d
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= o/ & = g o aan g
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| [ % o a i 9 { o 9 =)
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HioHUgaUINANITNNTOU

Uinsnmsaalearvesiuljudleninudeu

Cali,, I Ca0y, + CO,y, (2.1)
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Uaninszninnsatuniuema

CaCO,, + HSO,,, —» CaS0,,+ CO,, + HQ, (22

CaCO,, + 2HNO,,, — > Ca(NO,),, + CO,, + HQ, (23)

3(aq) 2(g)

2.3.2. mslselawmiunaBanmiuen [24]
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2.4. 11laenview [25]
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st 2.12 Faqladidnnsn s Tsuaed [29]
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Horizontal section

Movement of the
supporting disc

Centrifugal
force

Rotation of the milling bowl
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9CaCO, +4Co,0,+ 0, = 3Ca,Co,0, +9CO, (5)
CaCO, + 3Cu0 +4TiO, = CaCu,Ti,0,, + CO, (6)
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3.4 MIATIVAOVANIA

3.4.1  MINAARUANTAMEIMENIN

3.4.1.1 Ms@uuusidend (X-ray diffraction analysis)
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34.1.4 nﬁ'mi;a‘nssaﬁﬁgﬁﬂmammuﬁmﬂsm (Scanning Electron
Microscope: SEM)
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4.1.2 MInTI9aRUNGANIINNIANNTeUlAumAYA TGA
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414 mInsnaeumaFugiinenlaslindesgansimididnaseunvuaesnsia

(Scanning Electron Microscope ; SEM)
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(Raman Spectroscopy)
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(Scanning Electron Microscope ; SEM)
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(Raman Spectroscopy)
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(Scanning Electron Microscope ; SEM)
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(Raman Spectroscopy)
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(Scanning Electron Microscope ; SEM)
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(Raman Spectroscopy)
-
.
| 700°C
_ ) _ i :
z 0
5 600 C
S’ O et ™ e P
E- — B Ty
2 500°C
)
E e — W
ot
400°C
Mﬂm
300°C
i g pee W
M,MJ\_AN Uncalcine
200 -1. 800 1000

0 Raman §T1)ift (cm )

r o J H
511 4.26 wams A3 12HRI0IA5E FT-Raman YeRnan CaWo, wuaa Tt

Tuaegamgil 300- 800 IFNIBATY

gl 426 uemaradinszidinniessnmumlnTase Indlvesnandn cawo, i
wuaa lanllugasgamgd 300-800 ssmuradeaezifiuiiliogumgi duiuamtuvesiia
msdusziuay vy Tnuansduniolu(intenal mode) V (A),V(E),V(E)andV (B) fi
910, 837, 797, 399, 332 and 272 cm’ WUMS Hﬁ,juu‘]_lllaﬂﬁ ¢ (Free rotation) 1’7‘; 208 cm’ LAWY

: 2 4 )
Tnuamsdunisuen (External mode) 1329 97-137 cm” UBANANGINLLAUTA 800 cm™ N

L] : - é °
I.L']NE]E]ﬂ!ﬂu’ﬂ'ﬂs‘lI.Lﬂ‘iJﬂ'J']llH?ﬂJﬁ'NﬂﬁNﬁ 797 LA 778 cm’ “If\‘lﬁ'lﬂ'liﬂu'lij'ﬁ‘ﬁﬂﬁ,ﬂiﬂﬂﬂﬂﬁ



72

dunmvlu v () wifanieluTuana [wo,” AlAuaunIasuuy T, (Tetrahedral shape)

AOANADINUNANUIIVDI S. Vidya Hagaue [50]

455 minTegeumeFugiinanlaslindesgansimididnaseunvudaesnia

(Scanning Electron Microscope ; SEM)
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(X-ray diffraction ; XRD)
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Spectroscopy)
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(Scanning Electron Microscope ; SEM)
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(X-ray diffraction ; XRD)
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Spectroscopy)
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