o

I 8 e )
R F

FrEUIAEaLUANYTOl

TATIN15 MIUNANBUZIANIZURIFAAIULAT LURARNN N

LASRIL WAL

Tag m9. aARUN WRALN

ARIAN 2551



TunAaI7l RDG5050124

srEuIAEaluaNYTOl

TASINS NMITMIANBHUZIANIZURIAARINUAT LURARNA U

LATRILUAULHNN

Q/ v

2
ATUEHIRE anm

AT, AAUWY UUAELN NATTILANDARIUNTTH NWINLIReLTaglns

1alasanisaduayudl)iiRnsIdeluningnaunssu

u

aduayulnadinunamUaNUEYUNI5IAE (dN9.)

(Auinluneutiiluaesddde ana. s flusiasiudaaianalil)



GRE]AY

=
b3BN

unageiedmiugiizvng

UNFAREA

Abstract
wuuagllaseanisiduehagmnanvngsy (Hne 5)
LNUILAZNIINUNIWLBNANIITING
NNINAKDRY

NANIINARDILALIANTTING
atuauardaiauaiuy

UIIUYNIN

NIANUAN

10
11
17
29
32
73
75
76



ANFUTYAITN

159N

3.1
3.2
3.3

3.4

3.5

3.6

3.7

ﬂ’%mmmaam@;ﬁLﬂuaaﬁﬂs:ﬂaulu@imﬁ@iw 290UMIDLNY
USunompasmaniduwasflsznauludnid U nHIa N

q

HANTSATITHIUIABUNIARBANELFNIUNINANATUN I TEY
6 A a o [l
230U TN UNILANVAIAUAIDEN

a X Aoy iy | \ X N
L‘]_I?‘El'ﬂLWEUTquUWﬂﬂiﬂiﬂ?@quumzLLﬂ3\'1‘]_|NIMW%ULL@:’J"IQIMU??HWﬂ’]ﬂ N

frunNANI9LEN 800 avAntalEaa Tun1n TH o ansing o

1
a

o X X
WrsuWeuduanuntnlunauuazansuusseanie it hanzedlssnu
U 1IRANN 7]

RN LTWIUALLTIgUUNH 800, 900 kAT 1000 B4ANLTIAITEA

a A :
wazUN lUnTW 04 19aFina]

37
38
39

41

53

56

59



a
ANAN

1.1
1.2
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20

ANFUYNIN

1
o o

HARATUINNAMTAA LA ATIUATUUNARSTTUT

4
a

[ =

TUAIULBIAAATLAZATIUANUDINAATUA
TunauNTmTEN AU

FUROUNNIHARHARA AR TUAUENINANG

AWaNy SEM (Back scattering) maaﬁ;@@‘hmaaauﬁaama

EDS - Spectrum LLamaaﬁﬂs:ﬂawaaq@ﬁwaoauﬁaashamﬂnm%’uq@ﬁ 1
EDS - Spectrum LLamaoﬁﬂi:ﬂawaoq@@ﬁwaa@ué’aaﬂnmﬂn@%’ug@ﬁ 5
NWTNY SEM (Back scattering) ﬁ;@@‘imﬁs‘huuﬁwadwﬁmﬁmﬂ

EDS - Spectrum WaANBNALseNa L84 AR LUURI IR AR DU
m@mﬁmmzﬁmmmmmmﬁu@m"sﬂmilﬁmmusﬁfaumu@mfaf
Diffractogram 2a4@ualat19nanIak

Diffractogram 289AUAIBENANAZLNT 60 LT

Diffractogram YDIAUAIDLIIAIAZLNTI 100 LU

Diffractogram 289AUAALNNANIAZILNTT 230 Luet

Diffractogram 289AUAIBENNANAZLNT 325 LU

Diffractogram AR4AUAIAENNKNIURZLNI 325 L

NAILATIZY DTA 189A U288

HAILATIEY TGA 289AURANRENT
HANNTAZANYTBLUANLATUNINTRdean s

AsUAELNAGaL

Funagayluuszenia

AUAIALUNTIVWIAGE 9

24
25
34
35
35
36
36
37
38
40
43
44
45
46
47
48
49
50
51
52
52
62



=
AMNAN

3.21

3.22

3.23

3.24
3.25
3.26
3.27

3.28

3.29

3.30
3.31

3.32

a

TuUNHUNIITRURZUNTIuAZ IR U HFNe T e I
uarsane i luussannieluszazinan 9 #lanif
z 4, . d' -
TuUNHUNNITRURZUNTILAZIN IAEAN INH TR U HB 19
vnlunmudluszeasioan 9 dlenl

v 1
TUIUNENUNNTTaURZ LN LA LN JLAN LN 19991
neneldluussennAnazdnlunauduseazingn 9 &lansi
LATRLEINLA AN

|
o 1 a

AUAAL NN WAL NN LA TR LN LN LUAD
UMD AUFIR LN ANILN LN AL ATAI NN UAN

o

AUFINENNTAUNIURNZWLNTIUUIA 1 NARLNGT

AUFNAENTAUNIUAZUNTNTUIA 1 UARLNAT
WAZHUNNTUENALELNLUAN 7000 gauss
AUFNAENTAUNIUAZUNTNTIUIA 1 UARLNAT
WAZHIUNITUENAREILNLUAN 12000 gauss
P .

Aulugdauniili nonmagnetic

AALIZNALUNIUARANNNATA EDS 109A1FANRE NN ENUNI LN LN LAAN

TURBUNIINITAAATUAZATILATLURIIBIHA RS TWIT

neldarazanslalnsiaulasaanlas

63

64

65
66
67
68
68

69

69

70
70

72



unagileadiusugusms

1. Falasansias (Mme1lne)
NIMANHUZIANI L899 AR UEAN TUN AR WL ATaTTALNN
(MBIDINT )

Characterization of the Black Spot Defect in Earthenware Product

2. AaawinlaAsans weudInn Nag wnneaalnsAwy Insans uaz E-mail

Ha-ana 3. BAUUN 1TuhieN
NUIEIY NARTANGAAUNTTN ADTANENANART
Nag nuanededeslua 0. 1109 A, 1@elua 50002
InsAni 053943405 Insans 053 892262
E-mail anuntiyva@chiangmai.ac.th
3. szazlaRIA UG 12 heu

4. {gywmnvinaauwasanNdrAyaasilomn
dll b a dy a Yo o di a s a e I's U al é’
wiradtuAnmLHaAULAIFINAWIWTE BIMTITULT kAT NBTIABART AUBITUIY
a o a ¥ =£I a a = tdl T a tﬂld I a
ATHANHULAENAVLINNTILANNIAINAWNRLINNIANUAAIAY NHOERAINETINTIF 91U
BMATULLS WAL MaTAaRfAl sanatialdnIsNAsuamLLIL Hand made &1N190&519

v
[ % ! ¥ o

el liungilsznaunisliiduatinaunn WasainausainanadluntuseuaesgnAienig
nauazsead waziflusunldazfewingin iy dmusssn 1eeviesdulag

aidl 1% 4 a dl o Y a L v & a o
nIzunaeeenyi lus wudaiEuIn liiinesunidu gUdnS UssRninssudsziy
an deflidnidlugesngulug o Ae indoor iU outdoor Tmenanizany indoor Hesaaly
ANAIN1T0TR9 s TuRd w AN T usia il s A A udsunsTaa@as 3500 -
7500 usie 1 FalaadauinANndeiugelszinn 30 x 60 cm  uaslueL LU

design Nudanlnddnmouzgiiegnssiulaniusisos



Fuarunanalidszunme 3 -5 {danii
AaTNgelszuins 50 cm $1AN
dgzanae 3,500 uwn/au

3 -5 AlaiiNiAanmMNILEIINIY

[ %

57 1 AnsusNARANNLAzAIUTqAM



NuAINaadnelungueedny OTOP  lfkunisfiansanaesamznssuni sl
aglusziy 4 a1q Audlunismeuanessie wlauieeesigunaliidueden  Tnaadelull

W.A. 2549 N unIeusananaiemalaldiudlsznaunisludandaidasud 15 lidas

©
°

|
%

g A = Y v ) ] ] ¥ @ % a ?/
NUNUAINIIINANTAIEAUITIU ABNLUVINITUAN °) 1 UL ULAZAIULNT LTIUFY BN

X

o e Ao a , o = - - o ' a
H ARLART Vli‘l_liﬂﬂnf;lmu%mﬂ“] b W@’]@@[ﬂ@ﬂ? LL@zN@ﬂ?Lﬁ@?W\‘]"ﬁf]QLLWﬂLL@gﬁlf]\ﬂmm
=
o

= o a9 e a o X '
ANNINHE Wll,"rmﬂ@]ﬂ?:ﬂﬂ‘]_lﬂ’]?m‘lflNa[ﬂ\i’]u@ﬂ‘]ﬂm:ﬁuuﬂ?zm’]m y1nna110 ?’]ﬂiu

e vl wnnAadunnlsTagedas Uszanne 250,000 v/l sase
palenataundresiudnnudfmimsuins lusnuna¥esunainAumuian AN WA LG

Tuilaqiuunasaunldinaudenaranaedesdilsenaunisaiasldnundegialiunai

v o

HA9IU waznadsngduietinta¥ietuanudatillinnaia Aenielidszunni 3 -5

1 v ¥
o a a

i & v
Aupi TuussenniAniannduLlsngdninganiauTnnduuwasienialiuiuauge

Anazurgenandeen liiAnFuay vinlinuidanuesnanseanslugiin 1 T

o

ANBUTTBNNU BINTTULLT 1iTe Was1ABRARN wazkafINa1N T TWIW RARIUTgNAT
a 1 ] g =2 ! v Y o i’ A o a o
naanlanalasaduauasdinalidilsznaunislszauiuilymauanuiaiuiqnan

AINAD
=

Tuilasdunugiae linaaausaendasqanssmiaiannsauliudadnsin (SEM) tng

a

Tinsdmaziimnesdlsenauniaadnii liiinannitaamnaila EDS udanwudninain

& = <3 dI | o O Y a o o dl
aanlaAvasusntauazianaaiudgannlfifinqandauandlugla 2




= A|| Spectrum 2

1 2 4 G g 10 12
Full Scale 408 cts Cursar: -0.014 (6357 ctz) ket
dgl a o/ 6
EDS spectrum Ua3LUANARNNTUTN
T Al Spectrum 1
He 9
ry o
iy hin
- , hir
I F
b Uh 18 Ti z
Fe
B B S o UL e e i e e e e B R S
1 2 4 B 8 10 12
ke

Full Scale 408 ctz Cursar: -0.014 (6445 ct2)
EDS spectrum 184 inteqaan Lo nans et
51% 2 Fununldimsziasadssnaumaniilaawmaiin EDS

2R UANRAN U UAZARN

'
o [

nwlasinisazldninismanun i liminqasuazasuailagariansnniewg

q

mmmmmwmmmmﬁmLmzmﬁﬂ@@ﬂimﬁ TSN '@IMMQQ mm%u LASUILUININAA

NIFNARIULAINANILURIART 9T



o a

dl b a A ac a o ¢ @ Q; ¥ 1 & ¥
imgastiuAumNvTaemmsulasiuianmsdinn ldag19ndnea99lunn gl

q

]
calaal

Wuniauzuuifzansuazginsnilunisanuss BMIASILLTMNRLASTNHNARAINALLANAE

o

Qllaz 1% QI/ o [ o a o Qi a o Ao a6 -8
unfandueauazgnnulaevialyl aaa A HnANINL R A R WITE SATUNS

Ea

[

mnUsrasdnan luenuddeiaan1sains s iNamE eI R ARUHAAAUAZNNIUNTENT

o

AANIAAAUEAAAN IUKARADI  AINAINTNENABBLIAARTAULLILIADINTIANLIINAAATT
a d? I . = (<3 [ % Z;J/ =K ¥ o =
LﬂWﬂuu’&qL‘1/1ﬁlNﬂ@Wﬂ@ﬁ?ﬂ?ZﬂﬂUﬂ@ﬂiﬂﬂﬁlﬂﬂLLN\?ﬂ’]‘HZ\iLL@ZLﬁZ\m muumimmmmﬂmm

UDIIWIABUNIA BIALIENALNINWG BIALTENALNIAN Uay ANTTRANI9ANFULDIRALN L

a |

TunsHARKARS BTSN S Tansaawaanlfanetaaunidunayia
9 W wAINIsmANgugR 800, 900 uar 1000 esAdAEHa  lassanelilu

UFFNIANUIUATHANNTY NINIRARINAAATIAATUFNNIZEZORNIVUA  AINKA

o A

NNINARBINLINAIALTZNALNILTIRIAUFIatiNg sz nausitusranaa Lalaalul Salalar

wazpoand Tl isglid glng wanlnfiiuusses qaaniatuansauisldaasnsd

3

nstdusnifiaaninsuaasmand lnlsglas glnd wanlng ndawalugindi 250 Tuasau an

o dl a d? a = 1 a a a o—dl djj 1 a a o A S '8 a
mw,ﬂmmulu@nmmmmwzmmmifaumwﬂmﬂfauﬂquumN@rﬁmmmLfaimmmm Ml

b

ANIUNTFAUENUALLNTIIUIA 60, 100, 230 LAT 325 LT ALAANIINANITNAAAN LN

q

&

o = v, = - @ = '
daan  Seamnsnagdlddnaunaueansussenifiasenladuazivaneanlasniawinluny
n3n 250 Tuasaudailuameyinliiinqaaiuazasnsausnasnlalagmatianigldmnzunss
| ' o dl a dgj IS o o

sou Tudiugaaniiinannnistutlenansiszneumduen adwsnnndneanlalae

6

ansazanslalasauilasaanlbandaruidudy 30 weafmusdineliuing

AIMAN: BTNTITuL0S, Fudl, anmn, waneanlas, unenita eanlas



10

Abstract

Earthenware is a common ceramic material, which is used extensively for pottery
tableware and decorative objects. While red earthenware made from red clays is very
familiar and commonly used. The black spot is the main defect of earthenware products.
The main objectives of this research are to characterize the black spot defect in the
earthenware product and to determine the procedure to remove this defect. From the
SEM micrograph and EDS mode showed that the black spot defect are the compounds
of iron and manganese oxides. Subsequently, particle size, mineralogy, chemical
composition and thermal properties of local clay were investigated. The biscuit which
prepared by different size of clay samples were fired at 800, 900 and 1000°C and left in
dry and humidity atmosphere. The black spot were investigated during period of time.
From the results, it was found that kaolinite, muscovite and quartz are the main minerals
and pyrolusite, rutile and hematite are the minor compositions in this clay. The black
spot can be classified in two categories: one is from the coarse grain of quartz,
pyrolusite, rutile and hematite which is greater than 250 microns, another possibility is
from the organic matter which deposit on the surface of earthenware product. The clay
fractions which passed through 60, 100, 230 and 325 mesh sieve in the wet state were
significantly decreased the black spot defect. It can be concluded that the most grains
of quartz, manganese and iron oxides which cause black spot defect are larger than
250 microns and could be separated by sieving technique. The black spot from carbon

compounds can be removed by 30% v/v hydrogen peroxide solution.

Keywords: earthenware,defect, black spot, iron oxide, manganese oxide
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(Borax glaze) wazlAdaaLUWsm (Fritted glaze) Taumnldiiy 1,180 aarmadad A1893N

= A A

WPAILNAANTALATHANININNINGY  AnsaNTRvasAARUNANIdNTIdeY  NARSTTWIN

A a o 1 o Y @ ! ° o o a o &
wedauluguuungisn  lhilaeadalunisldiunausldens wnnzduiuninansineg

v
YRIANWANTRINLAALY (At ware) HARATUITAN@IMTBWSIALA it Auin

N3z AUl NITIleaneuaInn AnauazaeaLlsrALANUGS

a a ¢ ad a d o a v GO =
NARANUNLBTNENULLITAIILUNNITHR lﬁl‘lﬂLﬂuM@’]ﬂﬂitLﬂﬂ AR

1. ASMABRISAINNAUETTNTNRTRALALY (Natural Earthenware)

1%
o a =

1huwasinnlaluvastuiduinasuluilafulsaldidoulsynauvresinnoaua

Q q

[% ' '
A a =]

UNARENEatfatNaannIIuasnteiianu Selnfaveranainauluiiesduinesniio

= [ ¥ o | a o I ¥ 9 &Y % H a ! ¥ dgll a

wien ldsiaedne dundndmusinannszaneduld et wla 8gneaie nezilesdiumn
v o

nazilievanasnuaznIviiievadeuanmnaTusu foatnau

NARAIIN1A831N (Majolica)

HARA TR U A lungin g ldresamalunsiamamefiaion dezunn
pranAnasse 15 MdRuuauileazdeatuiuniausginesine wdindeudaainaeud
v adldneiaduingaundnluiindey drnanuliinghvainayn A

= a

FUNTONANTURANLOLLNNZHNRE3HN BNTANTLGN RwnaTwas (Tin — glazed ware) g
v lUnansuialunginienslsaesdnalunawesasanosssi 16 detiudanalsd
wmatAN1aasin ke g llssmAnusasuaus aaEanandaniiadn wanuwas (Delft ware)

1 a a v -ifq % ] =® o a & t:ll Aﬂl A a
uwazslanmatiaNIags i iAldnauns i Isdssmadangy Tussasanssui 17 Midesus

apean1vliresdennruazFenTanans i LTaneawnse (Bristol glaze)

2. 1AsMAuLISLiaazL@an (Fine Earthenware)

a o c dg/ a a o d‘ U o a o " 14 1
mmmemLu@mummmiu@qmuqmm miﬂj‘lumimN@mmmumﬂﬂ@zmmimLm

o [ 5%

- & X & v o o e a o e
ansdnuaitnenn nezilesynuuaznszilenils naniuaiinlaluiuod uazudndneiau

>

Ao XA o = a0
V]NLu@@“ﬂ’]qsﬁQLNqELuﬂmuﬂNm’]

a
o Y

AU Naad et lug aumn s

I iflafuanidandanantusnnaun i lauwmiaananinan gl suazacand

q

% i 1
nadaudnIdounanta9lefulng A998 NIRINHNA U RATNABINIT BNALNN

[ L

a dld = a dld | < °I % val
AOAUNNAIMNLNULININAULIDALANLNHLTINANA wWudalddeng



o 1 da/ a a s a a‘dy al
AR WNHATLUAALULDINLNULITLLDAZLAEIA

49 Wanandneifnanganann luguuging 1,140 asamaidoa (pandwdu)

CELE) (%)
AuAN (Ball clay) 2 — 3 1Hin 25
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- ANNVLNTRILARALLNDLNLAD 1-1.5 N,
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Abstract

Earthenware is a common ceramic material,
which is used extensively for pottery tableware and
decorative objects. While red earthenware made from
red clays is very familiar and commonly used. The
black spot is the main defect of earthenware products.
The main objectives of this research are to
characterize the black spot defect in the earthenware
product and to determine the procedure to remove
this defect. From the SEM micrograph and EDS
mode showed that the black spot defect are the
compounds of iron and manganese oxides.
Subsequently, particle size, mineralogy, chemical
composition and thermal properties of local clay were
investigated. The biscuit which prepared by different
size of clay samples were fired at 800, 900 and
1000°C and left in dry and humidity atmosphere. The
black spot were investigated during period of time.
From the results, it was found that kaolinite, muscovite
and quartz are the main minerals and pyrolusite, rutile
and hematite are the minor compositions in this clay.
The black spot can be classified in two categories:
one is from the coarse grain of quartz, pyrolusite,
rutile and hematite which is greater than 250 microns,
another possibility is from the organic matter which
deposit on the surface of earthenware product. The
clay fractions which passed through 60, 100, 230 and
325 mesh sieve in the wet state were significantly
decreased the black spot defect. It can be
concluded that the most grains of quartz, manganese
and iron oxides which cause black spot defect are
larger than 250 microns and could be separated by
sieving technique. The black spot from carbon
compounds can be removed by 30% v/v hydrogen

peroxide solution.
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