wduan e ma yuld : nssuainewas Tnsaadumeludedisluiuaziuiy
araufiatonluszauioalfinnsen lufuazunaGeumariaiy (RHEOLOGY
AND MICROSTRUCTURE OF LABORATORY SCALE MODELS OF FAT, OIL, AND
GREASE (FOG) DEPOSITS PREPARED FROM DIFFERENT LIPID AND CALCIUM

S 4 ¢ A v o 9
SOURCES) '(’)Vl]”lﬁf]ﬂﬂ?ﬂB”I IONFNEATI138 AT, NTIH‘HﬂJ E:f‘ﬁi'JWUTHHVI, 138 ¥iU1.

o ¥ o o Y Y = ' = 13
miﬁmmm‘lmuu HIYU !,mz”hmumuﬂa18%15%1ugﬂﬂjmﬁy‘mmuﬂm%uwmnﬂu

v 9

Y 1 901 a 1 ¥ A 1
aunguesindeduneszuiet Taamannmsazauuesdinrariimisauluvesneszuie
%’ [] < 1 = v Aa = 1 Y dyd 1 9 o w o
111 9619 L[5 NMuUKaIveILAAITFeLLAL 1V UNLMTANEINIADUNTNUNAD U190 LAzl

9 k) [ ] a [ g’; av dyd A = = ]
mmmay‘amuaﬂymzmwwmmaymwuﬂ'liJ ﬂ\iuu\ﬂu’Ji]ﬂufﬂQWfJ"lfﬂﬂJTﬁ]SﬁﬂH1flﬂfl\1”1‘]JW"lLl

v
=

Y
NI13NA uazmmmmmaqmiazam@ﬂwummﬁ Iﬂﬂﬂ"limqi‘ﬂmﬁymﬂdllﬂﬁlﬁﬂﬂﬂqﬁﬂiﬂ

S o U

MADUARIFIU NN AU INITo A8 19N Y SAun Y T U Invat1sunasnldadiu
J 1] 1 [ [ 9 a wa 1 = d' 9
peAlsznovveensa ludunanaresnuluszauieslians unasvesuaadoui 1du191n
= 4 =1 [ 1 1 [y} % [ 1 4 an
upaIBeuAae liauazuaaBousama diuurased lydutaziiniuuonnln vy thauTeddu
HUNA0I ULNON LAZUENI)

= Y < ' a = < v A ' a
ﬁ]”lﬂﬂaﬂ”liﬁﬂr]elnlﬁﬂﬂ(lﬁlﬁuj1 Usmauaameut uiladeFauInaensINALAZAIINAL

[
g Aa

@ A Y K Y 1A A = @ a a J Y U
G]’JGIJE’NE‘TDUTIIIQ DL "Iﬁ']alj‘mﬂﬂmﬂ!,mm“]ffmGﬁﬁlﬂﬁﬁ]&ﬂﬂﬂﬁ“mﬂ@uu11/\]@11!’0EJﬂ’ﬂﬁ‘]Ju‘mﬂﬂi]"lﬂ
= 4 =l Y a Y [} %’ 9 1 < A [
me"ﬁ&lllﬂﬁ@lliﬂ Lmﬂﬂ@1“Lﬂﬂﬂmﬁ1ﬂ13@ﬂﬁu1u%@i%‘].ﬂfﬂﬂllﬂﬂEJNS’J@]LTJ (UBDIINANHUS

A o v ] 1 1A 9 = d a a 4 1
NMIUBNNTIVAINUDYNUAIN muagm%mmmamﬂuﬂaa"l,imﬂﬂmimﬂ@uu"lwﬂqqmw

d' a 1 1) 1 %’ Qy I v AaA a
Lm%mﬂlﬂﬂﬂ"liﬁgﬁlli'J§ijﬂﬂluﬂ1L!"]JE’JQmﬂ§$UTﬂu1ﬂﬂﬂ$LﬂUﬁ15ﬁ$ﬁ3\lhl"l]iJuT]iJi]ﬂ‘ViaﬂﬁJL‘Viﬂ'N]

a

gaungiigs Thdsdudadiuvesnsa lvdulunumdrngaonnunsdivesarsazan luiiu

U u

]
a A o 1

U g I 1 @ 4 a a a
maitluegann waswueania lutiuihsuudn Toadn tazd Tumon NldadIumu e
o a v { a a 4 % 1
winliinamsazan lvduimasndeondi Irdge asdrnennudon uazdumunmslvalda
1 { 1 @ ] Y o 1 a @ ] ¥
dmsu luiunnuwasiuanasnunudn diuuzninne Idimanisgadunisluneszuiei
< 1 ) VoA a I " 9 1 [ ¥ o =N )
G lviiunnurasdu msznadluey lauinnn danhdunywuinadluasazau
v Ao A A o 1) < ' )
lyiiunfiganaouiadge anunilalsingge nazldnsuzaaisvowdauinnii luguain
A a ) Y] I 4 [ %] a
UMAIIU DINMTATIADOUAINALANTHNMYDISITDNFNU I ANUAIAIQUNYNLAZNIS
Y ] = 1 dald ~ 9 @ 9 3 Ao o
aums Tnavesaynnuaadenmaiiiinnunertesnulassasenesluvuaanioany
1 = < = =\ I 9 @ dyw ] v o v A %
wuu Sanvazdunuundn uazlianuiugnguios ANuasI G U AUNTIAGT A7

Q

nuvesInseaduuuanNadway wagmanaranluszauganiolulaseaiie



Tunimsamndn anuaunsa lun1sazalgroWAaTeNNAIUKRAIN U LAz TAdIUYDI
nsa lvainumas lufua sl f U NaAD AN HUSIANIE MIUADUIMAD NTZUAIN TATIa319

< o v a g 4 1 ~ ~ Y 9 wa A 1 1]
ﬂ”lflblu"llu"lﬂmﬂ uazmswmwmmsqmaﬂwmﬁmwﬂuﬂmm&um"lﬂ AAYAUTNUANUANANNY

[

] v 1 1 a (% 1 J 4 I ) o
?JEJN“]MH]‘LHJ’ENﬁyﬂWﬂLLﬂm%ﬂNﬁN%uﬂﬂu %Sﬁlﬂﬂﬂi’)1J3$Iﬂ%ulm81‘%/L1Jullu31/lﬁﬁ1ﬂi‘]_lﬂﬂ

Y

4 1 A a @ 1
paAnsuaznleuineIveslumsauaumanatar Mgz auuesasazay lviumaiiila

v wma Tu ladoms Mole¥ounfAny

adid F
Umsfnu 2560 awumemmmmﬁnwo&é QL ﬁ—\/




DANN MARIE DEL MUNDO : RHEOLOGY AND MICROSTRUCTURE
OF LABORATORY SCALE MODELS OF FAT, OIL, AND GREASE
(FOG) DEPOSITS PREPARED FROM DIFFERENT LIPID AND
CALCIUM SOURCES. THESIS ADVISOR :

ASSOC. PROF. MANOTE SUTHEERAWATTANANONDA, Ph.D.,

138 PP.

FOG DEPOSIT/CALCIUM SOAPS/RHEOLOGY/MELTING/MICROSTRUCTURE/

CRYSTALLINITY

Fat, oil, and grease (FOG) deposit, in the form of calcium soap, was found to
cause sanitary sewer overflows due to its adhesion on pipe walls. However, the lipid
and calcium sources previously utilized were limited and some soap characteristics
were not examined. Hence, this research attempted to probe through the formation and
stability of FOG deposits using laboratory-prepared calcium soaps from calcium
sources with different solubilities and fats/oils with different fatty acid profiles.
Calcium chloride and calcium sulfate were used as the calcium source while the fats
and oils of chicken, pork, palm olein, soybean, olive, and coconut were utilized as the
lipid source.

Results revealed that the calcium content is a positive indicator of the formation
and stability of the soaps. Although less saponified, the calcium sulfate-based soaps
are predicted to cause faster sewer blockages due to their bulky appearance, while the
highly saponified calcium chloride-based soaps are expected to accumulate on sewer

walls due to their higher melting endset. The fatty acid profile also plays a major role



v

on the stability of FOG deposits. Certain combinations of palmitic, oleic, and linoleic
acids generated highly saponified, heat-stable, and flow-resistant FOG deposits. In
terms of lipid type, coconut oil is predicted to cause faster sewer blockages as it forms
more soaps, whereas pork fat is foreseen to accumulate on pipe walls because it
generates soaps with higher melting endset, apparent viscosity, and solid-like
characteristics. The higher heat and flow stability of calcium soaps were linked to
their tightly-packed, crystal-like, and less porous microstructure. Their stability was
also associated with their mixed lamellar structure and higher degree of crystallinity
observed through X-ray diffraction technique.

On the whole, the solubility of the calcium source and the fatty acid profile of
the lipid source mainly dictate the appearance, melting, rheology, microstructure, and
X-ray diffraction of the calcium soaps. The distinct properties of the different calcium
soaps would serve as a helpful guide to authorities and institutions in controlling FOG

deposit formation and accumulation.
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