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Greenhouse Gas Emission of Ceramic Tableware
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Abstract

The objective of this study is to study the energy consumption and greenhouse gas (GHG)
emissions from ceramic tableware production which produce from a small enterprise manufacturing
plant. The Life Cycle Assessment (LCA) was used to collect data input, output
and energy consumption in the ceramic production process. The data was collected from 2
products which different forming process. The first product is a square plate with size 11-inch
(dimensions of 20.5x20.5x2.3 cm) and weight of plate is 0.200 kg/piece. The functional unit is area
as Square centimeter (cm?). The second product is a Casserole with a mass of 0.460 kg/piece and
the dimensions of 13.7x16.7x6.3 cm.The functional unit is volume as cubic meter (m?®). The scope
of this study was Cradle to Gate LCA. The specific energy consumption (SEC) was used to determine
the energy efficiency. The results showed that the total energy consumption from two production
processes was 25.65 GJ/ m” and 28.09 GJ/ton, respectively. The energy consumption determine by
the functional unit was 0.122 GJ/m’ and 0.090 GJ/L, respectively. The hotspot of energy
consumption of both products was from liquefied petroleum gas (LPG) consumption during firing
process. The amount of GHG emission was 12.309 keCO,eq/ m” and 0.891 kgCO,eq/L, respectively.
The glost firing process was found to be a hotspot of GHG emission almost 65.25% and 59.99 % of
total GHG emission for production, respectively. The glost firing process was determined as a
hotspot of GHG emission because this process was loaded the glazed plates into shuttle kiln for

glost firing at 1,220°C for over 8 hour.

Keywords: Energy consumption, Greenhouse gas emission, Ceramic tableware
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A15799 4 NSEUIUNNSUaBEAIYLSaUNTLANVDIFDINANAUD (RAITUMANIENTEUIUATHAR)

FJugidimniesdaguusediugs = e 08
Fugilag3Emsnaetinu (Slip casting)
(Rampress machine)
NITUIUMSI
GHG Emission (kgCOzeq/mz) oy GHG Emission (kgCO,eq/L) oy
33U Jouaz 3 Joeaz
LPG vlvh Carbonate LPG Tvivh Carbonate
Ml 0.004 0.004 0.05 0.000 0.000 0.04
3ol 0.162 0.162 2.09 0.097 0.097 17.12
Jugl 0.663 0.663 8.57 0.005 0.005 0.83
AR Aadu 0.071 0.071 0.91 0.005 0.005 0.84
wniena 1.676 1.676 21.67 0.112 0.112 19.85
uIndou 0.067 0.067 0.86 0.004 0.004 0.79
GG 5.027 0.019 5.046 65.25 0.337 0.002 0.340 59.99
ATNABUAUMN V35 0.047 0.047 0.60 0.003 0.003 0.55
ket 6.703 1.012 0.019 7.734 0.449 0.114 0.002 0.566
Sosny 86.67 13.09 0.25 100.00 100.00 79.42 20.16 0.42 100.00 100.00

defsannsvsesfadeunszanluusaznszuiunsnin aaudnsviudfsiauusda g
nanads JUA 5 wudn wARSae 1 nszuaunisidnisdesineideunszangaiign liun nsruaunismn
iy Anluferas6s 25 vasnsudesfnuidounszaniiamaiiinnnissdn sesaanldun nsvuiunis
wDafin nsruunmstugy apnssuiunaniuionu lnsAnduiesay 216, 8.57 way 2.09 AT
dunssuiniinsUdesimiseunssanlulsunaes laun nssuiunsiuiiun yundeu InAu nsaaeu
AMNMUAZUTTY nszvrumamanildussnueuiundn warludunounismnuisondemsisanlituny
WASUTTTUYR

dw¥undnfusin 2 nsruaunsfisinnsUaesieideunszangsiian leud nszuaunsmadey
Anu fovay 50.99 vesnsUdesimideunszanmunimLaTiAnINN1IKER sesawnldun nszuIums

w1Uafin nszuIumansgulienu uagnseuIunsvugy Tneanlusesay 19.85, 17.12 wa 0.83 AuaIRy
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U597 0.60% T 0.05% L oa.
LATEHMERY 2.09%

=—

T FugUB5T%

i ARV TRRY

0.91%

wnildne 21.67%

WLRBEY 65.25% YuiAtiou 0.86%

I
tRIgNLaAUY

17.12%

TuzU 0.83%

AnwRY IR
0.84%

wbdne 19.85%

U \AREY 0.790

a o ed

P%

naaSue 1 FusudioiatessasUnsanuas HARSuNT 2 Nn1sTUFUMeTusUlagEn1srdet Ay
Y Y Y

(Rampress machine)

o [

JUN 5 dndiunisnisudesieiseunseantuudagnszuiunsHan voswansiuei

LUINNLAZUINTNITANTAANIT NI ULALNISUaRE MBS aUNTEAN

(Slip casting)

1INATANWINIT WAL ULALNISUABYA WS B UNTLINIUNISHANLAS B b SIANUUIRLD1UNS

wuiinszuaunsifinislindnuinnigaegluduneunssuiunisiwndundn lasunninfesay 80

YBINIT LT NS UIIVUAVDINITHANNIADINAAAUNLANINNNIT IR woaN D drususdudiondslu

AR TANALAL AT ILAFDU

NMsAnsTeyanvedlsunfng wui AR5 TR LT B ly

wsadn wesyduawiu Wnefwsfinlwuesezdiongnsldnulszua 67 U disldiniluuiug o1ad

avugsfinlvluesuieiuisamseiisesss vibivaznauiauauisosivaludmdanle vinld

AuUdomdsnunniy dedunalssnuasiinsuiulsanmnlifiusedniamaadulaensiadanas

dounsnTanauiunelunegainaie ieannsgayduninuseu
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dmFuunmensuiuuseinldlaslélnuesuasdgnuanufeudifigunngadesiunnuouls
o997 Tngldlulundann 30x60 wufuns 1¥85iidannmgeaimiiniut naelunliianuudusdag
Wasudumsuuuliiued msthsednvimsuagvaianisnsandueinoumuasndasyivlile
natiosas dmunsiasuamzieinliiueiinduarUszginn azanunsadsendandsauls
Uszanaudoray 15 (@010u3d8uasTauIngsnuuasied unine1dediesng, 2553) uagandoya
nsfnwdanann Tathundunumansdlfnwneutasvdsnisusudganien eUssidutiinamdsnud
anaIINNsUTUUTUsEANEA R viliaansldfinoueaidanmsimiiadiouasiosar 15 uazan
M31971 5 wudmndinisuuussussdvBanmamnagilinsiniedeundn i 1 uasnaniaei 2

fAn1suassinospunsrananadssesas 6.94 Lag 6.39 ANa1RY

M5 5 MsUdeyMAUTDUNTLINVRIIA 2 HARSUNT naavinsUTulTUsEavEA AN

Yugdimnsessngiuseiiugs silagiEmsnaningu
(Rampress machine) (Slip casting)
NIZUIUMS -
GHG Emission (kgCO,eq/m ) GHG Emission (kgCO,eq/L)
nouiSudyumen | wdwSudyuawn | newilSudyunmn | wdalSudganuen
ms TdundeTagau 3.952 3.852 0.267 0.260
MIVUE 0.344 0343 0.021 0.021
MIKAR 8.013 7.259 0.603 0.553
ERY 12.309 11.454 0.891 0.834
v
UDLEUDLLUS

1. AsAnvmansznuamandoufiuiy Wy anndadiuusaznszuiunisivinliinnisanas
YominenIuITMuasomamoada uasAnwiaudufivioumysd sy

2. m‘aﬁﬂmuu’mwuasmmmiammﬂﬁf}’wé’dmus[,m%amﬂﬁﬂﬁmmsﬂml,axﬁwi’lﬁ’umiamu
AIstauswuzilanitalun1suiulse (Improvement Opportunities) T iluuamefinarnnaneuniu
Weannasldndasnu LLasamﬁﬂﬂmwmiLﬁmmaﬂaﬂ%JauTugﬂ?Jadﬁ"wSaummﬂLﬁ@lﬁﬁmﬁmﬁmi

Ysuildoumalulaglunisudslimdulinsiuasnndeuuindu
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