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Abstract

Magnesium silicate with various silica and magnesium oxide ratios (SiO,/MgO ratios)
was used as the adsorbent for a study of adsorption of ﬁ'ee fatty acid (FFA) in crude palm oil
(CPO). Magnesium silicate was prepared from magnesium nitrate or magnesium sulfate solution
precipitated with sodium silicate solution derived from rice husk. SiO/MgO ratios of
the magnesium silicate synthesized from magnesium nitrate and magnesium sulfate were 3.93,
3.75, 2.74, 2.40,1.99 and 3.96, 3.61, 3.51, 2.91,2.69, respectively. FFA adsorption on
the magnesium silicate was carried out by adding 1 gram of the adsorbent to 50 grams of CPO
and shaking for 1 hour at 50°C. It was found that SiO,/MgO ratio of 1.99 had the highest
adsorption capacities of 185 mg of FFA per gram of adsorbent. In addition, increasing of
Si0,/MgO ratios of magnesium silicate was found to reduce the adsorption capacities due to
decreasing of FFA chemisorption. The effect of dosage amount to equilibrium adsorption
capacities were carried out by adding different amount of magnesium silicate (SiO,/MgO ratio of
1.99) to 50 grams of CPO. The result showed decreasing in efficiency when dosage increased.
The Fruendlich isotherm better described this phenomenon than the Langmuir isotherm.
The values of maximum sorption capacity (Q’) and Langmuir's sorption affinity (b) in the
Langmuir equation obtained by linear-regression were minus values which were physically
meanigless. Moreover, FFA adsorption on magnesium silicate was both physisorption and
chemisorption and well represented by the Fruenlich isotherm.
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M13190 2.1 samlsenauveudunay [12]

penszneumanil wedisud Tamimin
Si0, 86.9 - 97.3
K,0 0.58 - 2.50
Na,0 0.00 - 1.75
Ca0 0.20-1.50
MgO 0.12-0.96
Fe,0, 0.00 - 0.54
P,O, 0.20-0.85
s, 0.10 - 1.13
CLO 0.00 - 0.42
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2.2 N5A 13U (Fatty acid) [13, 14]

- o

asa lviuilumsszaoudunidniimiveuezaeumeiuithuduase dauIngjinli
aponunsaludwiudase Tavdnwuiudivdsznovveslviunarosiia 1%y
lasndiwelia Woarendwelsd lusssumainwunsaluduliswauniveuszasuilu
SugIENIN 4 - 24 ozasw finumnniisnaumiueu 16 uaz 18 ezasuiigasia e
RCOOH 1 2 Wszinneais

1) N3 luiuduRT (Saturated fatty acid)

nsa'lviuiiluiagainududs Snyaiiuendan (Coon) 1nyrsogiy

Talasariveuiifluaioon Fufulalasariveuiiudnuszinolredrmod vy
nsahduiian (Palmitic) Smiveu 16 Aadunsalvuiududnnnithnalusssumauazmy
Tusranme

2) n3aluiu'liBuds (Unsaturated fatty acid)
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nia lviu lidudleziinanussifenasWuszg Inygai1Suendan (-COOH)
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A13197 2.2 Aeo1ansa lviunnwn lusssuwa [15]

nsaluiiu gns inowariven | umasiimy
[ILRA T 1)
n3aluifudud
n3A1IN3N (butyric acid) C,H,COOH 4:0 1o
n3AA1INSBN (caproic acid) C,H,,COOH 6:0 o vhaiunhdy
ifuzndn
NIANINIAN (caprylic acid) C,H,,COOH 8:0 o vaiuhdy
vuiuuendn
NIANININ (capric acid) C,H,,COOH 10:0 e diumzndn
nsnluifudui
n3AAD3N (lauric acid) C, H,,COOH 12:0 Twlarnw
vhumgndn
n3a1hadian (plamitic acid) C,,H,,COOH 16:0 Tuiudaiuaziy
NIAMALIN (stearic acid) C,,H,,COOH 18:0 Tuiudaiuaz iy
nsaluifulaidui
n3aleiadn (oleic acid) C,,H,,COOH 18: 1 Tniudaiuazi
n3AA 111adN (linoleic acid) C,,H,,COOH 18:2 vniiduda
N30 luIaln (linolenic acid) C,,H,,COOH 18:3 viudathe
niududa
N300 A 1Aiin C,;H,,COOH 20:4 Tuiudad

2.3 thawiniu [16]
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? o a 3 o = ? o o Z o 5 o
sarhaminiuliwandainiu 2 ¥iia Ae uniuhay (Palm oil) TR nmsanaiietay
¥ o o o = [ o d ¥ o d o
waziniuwaaluldy (Palm  Kemel  0il) anasinwaaiiau Tasuniunanann
naduaaziiiudn 159U (Beta-Carotene) 1153131110 (Pro Vitamin  A) 11az3a1iiud
(Vitamin E) TuifSinaiga
¥ r "; o o .ﬁ' ar o ' lﬂ'
viniuhdw Ysznevdaonsaluiu liduda uaznsa lviundud ludadunauga uas
Ada a A 4 o q VI w ¢ a s w w WA @ P
Fromaniamiudgs Jonlhininhduiiatosnmgs dmsunsa lviuhidudniu du
TnajazlszaoudlonsaluiulisudniusziAe) Totadn (Mono-unsaturated oleic acid) 40%
P v A @ 14 d aa e o -
yaznnia lviuduailsenoudo nsa1auiian (palmitic  acid) 44% HAZNIAMATUIA
W v o 1 o 3 o ¢ = @ a
(Stearic acid) 5% AwdadIuvesdmkauaIna1d Mlniinhaslguaniane mang
o 1 d
dmiv1lFlugaamnssunlszdomisnaszian - @13199 2.3 uaasesnlizneuves
¥
n3a luaiuluniniuhdy
e & 2 o a w -
aaauiAsnlszmsnilavenivimhauieanseldndailu lviuisidanmiy
WO (Solid-fat) Tav'lidparunszuauns 181as 9% (Hydrogenation process) 1ums
= -al L] o ar 1 - é s
nan@oINsnoRIveansa lusiums e (Trans fatty acids) ffanInnszuumssaiuduase
ADYUAIN '
b 4
auauiAanryyeniniuhauinh 1Flumsdzsems ldnannate Tavilsen
U o ' gw = g ar
Ttnmaesoa naziuunaandanuyesiame uennniidaiinanaseldnnminiuhay lu
o ) =) - o = 5 9/ L) - ]
msih idudunauveanomans wisinniiu Sanaldidudiunaulugasmnssuninm

magnwen 193 03d 1013 01 waasuan 15 unias eunazgad MY

2 b 4
M9 2.3 aqffﬂs:nﬂwmn'sﬂhuu‘luummhﬁu [17]

Fovoansa luiiu FHAYDINIA Tusiu Wanading %)
ogluyaa Aundo
NSAADIN C12:0 0.1-1.0 0.2
nsA s aan C14:0 0.9-1.5 1.1
niathaian C16:0 41.8-46.8 44.0
nsahad lamdn C16:1 0.1-0.3 0.1
NIATNYIN C18:0 4.2-5.1 45
nsaloadn C18:1 37.3-40.8 39.2
N5AA luadn C18 2 9.1-11.0 10.1
N3AD 1Uain C18:3 0.0-0.6 0.4
NINDINTAN C 20:0 0.2-0.7 0.4




2.4 M3QAT [18]
a A [ & o 3/ o -
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2.4.1 Ysztanveansgad [18-21]
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MIPAFUNIINIYAIN (Physical adsorption) HATMNIRAFUNIAAL (Chemical adsorption)
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dlanasoumasunegau ladumiiann uaziiied luianan hifivanlianyuzuuuRerny
- w - a J ' a o 4 = J 4
Whanezifanssdsgany ussiifavusniunsiseun anvurmsgaduuuniivziiayuiie
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3N 2.1 msgaduludnpazang A0UTINIMENIN [22]

2. msgagumanil iusemaniifuisslumsgadu ussifazinaniusaly
MIRAFUNIMUNIN msQﬂeﬁumqmﬁﬁuaz_iﬁ'uﬁi5umﬁ\lmﬁoqnqa%’uﬁ'vﬁuﬁﬁwmﬁ‘:qﬁ
Fuiiannsorimagasuld (Surface site) Taomsgadumaniifedsnld 2 dnuaz fe

n. Migasumuniidesnidondsanunszdu (Activated chemisorption) A3GA
Fudnuazii sasuiilunisgadueziuegiugunginuaunisveserfisiion
ke™)

v. migagumaniiihideso1dondanunszdu (Nonactivated chemisorption)
msgncﬁ'vﬁ'num:ﬁé’m 11‘*‘53114n1sqm?’m=tﬁﬂ"ﬁuatiwﬂm§'a AdsaunsnazAua

Taovir ludamsidansgagumaniiluseiudu dnsnflunsqadui
dosoidondanunszdu naamniunszuumsgaduszifaiulusasiidrnuazine:
%uadﬁ"uqmuqﬁ
2.4.2 nalnMIgAIY
nalnnsaaduiRaty 3 szezdaaasluglii 2.2
1. Tmaqmlmﬁ"aqﬂiu9:11Jm1=1‘r’iﬁosmnmﬂ
2. Tuanavesmgaduszgngagunazunsii I lugnguvesagadu

- o Al o ar J .q - z
3. 1AM saaFu luINgUIZNI1IAIAT VIR NUNAUNANINTININNINIAS
mani
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31 2.2 nalan1sgadi [22)

2.4.3 MIYATY [19]
s b Ld L of dy
Agaduanniasmuneen 1Ay 3 nqudail
T n’l - o o
18 PT’JQW]!'IJLIUU11]H‘IJ3 (Non — polar adsorbent) INANIIHABVUVUNIUNIN A7

o

H g o o
gaduiidigvesnguil Ao miveunuiua
o o 5 o A - J o gﬁ
Z ﬂ’Jﬂﬂ‘BUlmUﬁﬂ’J (Polar adsorbent) msQﬂmumnﬂ'uunumsﬂsxmnumﬂmn
Uazomani Taolifimsnlaounlaslassadramaniivea luanamauaziivesdagady
18un waneon'lad 1u eonladveadani uazesnladveslan: Jagsimandant ldun
an - d
Fanuea Yiae3 18015 (Fuller’s carth)
o o ~ ey - or o J - a Vv c; s
3. Mgadulsziamiodnlgasounll Adgaduiiszliniminaumnsngadunia
] & ar o o v ar o o L4 - aa o
ni 14 Taom Tdagadunld 1dun Talalud dagady dan laiezgiiug danuvaiuiua
=t do @ o
uazuuantiaoon lyanuiiug
2.4.4 Yoduniinanemigad [18,21]
1. auUAYLIRIGATY
A da
n. WunAwaz Insead NYDIFWFU (Surface area and pure structure)
g Ak Al il -
Aanuase lunsgaguunnyuiionunANINIL taz Tnseadavosgngull
1 " yé’ Aa a ar ng
dauvwlinundtanuansa lumsaagunniy
U. VUIAYDIAINAGY (Adsorption size)
o o - "t A da ) X & P v
Aagadun lullgwgunuNAIvz NN InYwilovuiaanal Fa9vi114
@ A J ' o o j o "
ANWEA D TUNIGAFUINLINTY HASIFHFULTIUIUIINMISAATUILYUAYINFULINAD
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2.5 ﬂuqmaamsqﬁci'u (Adsorption Isotherm) [19-21]
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o a o or o = é
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VOIRIPATY [19]

MIANYITNAAUAZIAUATASYBINISRATY  (Adsorption) LAZMIAWFY  (Desorption)
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° - o ° a ar aw
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Adsorption of free fatty acid from crude palm oil using magnesium silicate synthesis from

rice husk
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