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ABSTRACT

This research is to synthesis silica from bagasse fly ash to use as an adsorbent for the
adsorption of free fatty acid in crude palm oil. Silica gels were prepared from fly ash by stirring
with alkaline solution (1 M NaOH) for 1 h followed by acid precipitation (I M HCI). The silica
gels were dried at 100°C to obtain silica. Silica-incorporated metal ion was synthesized with the
same method as silica and using an aqueous of metal nitrate in place of hydrochloric acid. The
dried silica incorporated metal ion was calcined at 500°C for 3 h. The effect of silica-incorporated
metal (aluminum, iron, nickel and copper) ions on the adsorption of free fatty acid from crude
palm oil was investigated. The adsorptions of free fatty acid in crude palm oil with initial
concentration 3.40 wt% of free fatty acid using silica or silica-incorporated metal jon were carfied
out in batch stirred reactor at 50°C for 1 h. It has been showed that the silica-incorporated copper
had the most effectiveness in reducing free fatty acid. The amount of adsorbed free fatty acid on
the silica-incorporated copper was- 405 mg/g. The arhounts of metal (Fe, Ni and Ni)
contamination in palm oil after the adsorption were analyzed by AAS. These three adsorbents
permitted the acceptable metal contaminant level according to the code of Ministry of Public

Health. The amount of copper ion in palm oil after the adsorption was 0.145 ppm.
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[ SECTION 1 - PRODUCT INFORMATION ]

Supplier Name , Emergency Telephong No.
The Mill-Rose Company : (800) 321-35¢8
7310 Corporate Bivd.
Mentor, OH 44060 Date Prepared: Jure 2007
(800} 321-3508 Replaces: June 2003
Product . \ /A Trade Nam d Syi
Thread Sealing Tape - Stainless Stee! Tape

[ SECTION 2 - HAZARDOUS INGREDIENTS/IDENTITY INFORMATION - . 1
Ingredients OSHA PEL CAS Number ACGIH TLV
Pciytetrafluoroethylene NIA ©002-84-0 N/A
Petroleum Solvent NA 64742-47-8 - N/A
Pigment NeA N'A NA
Nickel i A NA NfA

| SECTION 3 - PHYSICALICHEMICAL CHARACTERISTICS ]

Boiling Point: N'A Specific Gravity (H,0=1):2.7

Vapor Pressure (mm Hg): NNA Melting Point: NFA

Vapor Density (air=1): NfA Evaporation Rate (Butyl Acetate=1): N‘A

Solubility in Water: insoluble Appearance and Odor: Metallic Looking Film/Odorless

I SECTION 4 - FIRE AND EXPLOSION HAZARD DATA

Flash Point (Method-Used): A |

Flammable Limits: N'A

Extinguishing Media; Any standard medium

Special Fire Fighting Procedures: Combustible Solld. Will burn if in contact with flame. Combustion
ceases when flame is removed. Decomposition on heating above 260°C results in the emission of toxic
fumes. Fire fighters to wear seif contained breathing apparatus if there is a risk of exposure to products
of combustion and decomposition.

Unusual Fire and Explosion Hazards: Toxic fumes given off above 260°C

[ SECTION 5 - REACTIVITY DATA |

Conditions to Avoid: Temperatures above 260'C without adequate ventilation

incompatibility (Materials to avold): Alkali Metals, extremely potent oxidizers (e.g. Flucring, Chlorine Tri-

Fluoride), 80% NaCH or KCH, Metal Hydrides such as Boranes (e.g. B2H6), Aluminum Chloride,
Ammonia, certaln Amines (R-NH2) Imines {RH-NH} and 70% Nitric Acid at temperatures near 260°C.
Do not use on oxygen lines. Concentrated acids might react with meta! powders dispersed through the

tape.
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SECTION 6 - HEALTH HAZARD DATA

Health Hazards (Acute):

Swallowed: No adverse effect known

Eye: May cause physical imritation to the eyes

Skin: No adverse effect known

Inhalation: The material is not rormally an Inhalation hazard at temperatures below 260°C as it remains an
inert solic. Hoxever, exposure o thermal cegracation products at temperatures above 260°C or tumes
from tobacco contaminated with particles of the product may result in “Polymer Fume Fever”or Influenza
-ke symptoms (chills. headaches; dfficulty in breathing and fever). Symptoms may appear several

kours after exposure but will disappear within 24-48 hours. There are exposure standards for
decomposition products.

TWA STEL
HF* -ppm mg‘m3 ppm  mg'm3
3 2.6 Peak Limitation

*I120sured 85 an inspirable faction

Carbonyl Fluoride is the main decomposition product formed when PTFE is subjected to extended
exposure at normal sintering temperatures (400°C). Carbonyl Flucride is immediately converted to highly
corrosive hydrogen flucride in the presence of molst air.

Health Hazards {Chronic): No information [s available on the product but there Is data on nickel.
Skin: Repesated contact with metaliic nickel can cause sensitivity and allergic skin rashes.
Toxicity: There Is no information on the product but there is data on the ingredients

Polytetrafiuoroethylene (PTFE): No LD50 data is available on the product. No toxicity was observed in
male/temale rats when fed PTFE (up to 25%) for 90 days. Local sarcomas were induced in mice and rats
implanted subcutaneously or intraperitoneally with PFTE.However, this is not considered relevant to
normal Industrial usage.

Nickel: LDS0 Cral - Rat >2000mgrkg. Nickel metal has low oral kxicity. The US Food and Brug Adminis-
tration has affirmed that nickel Is generally recognized as safe (gras} as a direct human food ingredient.
Carcinogenicity:

Polytetrafluoroethylene (PTFE):PTFE has been classified by the International Agency for Research
into Cancer as a group til agent. As such it is not classifiable as to s carcinogenicity to humans.

Nickel: The US Natlonal institute for Gccupational Safety and Health (NIOSH) concluded that nickel and
its organic compounds are not carcinogenic when ingested. The National Toxicology Program (USA) has
listed Nickel as reasonably anticipated to be a carcinogen based on the production of injection site
tumors. The International Agency for Research on Cancer concluded that there was sufficlent evidence
that nickel and nickel compounds, as a group but not necessarlly as individual chemicals, were carcino-
genic to humans. IARC could not state with certainty which nickel compounds are human carcinogens
and which are not. Epidemiological studies of workers exposed to nicke! powder and to dust and fume
generated in the production of nicke! alloys and of stainless steel have rot indicated the presence of a
significant respiratory cancer hazard. The inhalation of nickel powder has not resulted in an increased
incidence of malignant lung tumors In rodents. Repeated Intratracheal instillation of nickel powder
produced an increased incidence of malignant lung lumors in rats. Repeated intratracheal instillation of
nickel powder did not produce an increased incidence of malignant lung tumors In hamsters when
administered at the maximum tolerated dose. Single intratracheal instillations of nicket powder in
hamsters at doses near LDSO produced an increased Incidence of fibro sarcomas, mesotheliomas and
rhabdomyosarcomas. Inhalation of nickel powder at concentration 15 times the PEL irmitated the
resplratory tract in rodents. Nickel metal powder has caused tumors at the site of injection In rodents.
However, studies do not suggest a significant risk for humans from nickel containing protheses.
Emergency and First Ald Procedures: .

Swallowed: Rinse mouth with water. Give plenty of water to drink. Seek medical advice.

Eye: Iirigate the eyes with plenty of water for 15 minutes. In all cases of eye contamination it is a

sensible precaution to seek medical advice.

Skin: if imitation cccurs wash the contaminated area with plenty of soap and water. Remova any

contaminated clothing and wash prior to reuse. If Irritation continues, seek medical advice. -

Inhalation: Remove victim from exposure - avold becoming a casualty. Allow patient to assume most
comfortable position'and keep warm. Keep at rest until fully recovered. If breathing labpred and patient
cyanotic (blue) insure that alrways are clear and have a qualified person give oxygen through a face
mask. If breathing has stopped apply artificial respiration at once. in event of cardiac amest apply exter-
nal cardiac massage. Seek medical advice.



SECTION 7 - PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be taken in case material is released or spilt: Sweep Up
Waste Disposal Method: Burning is not recommended. Comply with local regulations
Precautions to be taken in Handling and Storage: Keep away from flames. Store below 260°C

SECTION 8 - CONTROL MEASURES

Respiratory Protection: No special controls are necessary if used within recommendzad cperation
temperatures (le -260°C to +260°C).

Ventilation: See above

Protective Gloves: See above

Eye Protection: See above

Other Protective Clothing or Equipment: See above

Worl/Hygienic Practices: See above

NOTICE FROM THE MILL-ROSE COMPANY

The information in this Material Safety Data Sheet (MSDS) relates only to the specific materia
designated herein and does not relate to use in combination with any other material or in any
process. We belleve that the information contained herein is current as of the date of the MSDS.
Since use of this Information and these opinions and the conditions of use of the product are not
within the contro! of The Mill-Rose Company, it is the user’s obligation to determine the conditions
of safe use of the product. -
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Abstract

This research is to syntheses silica from bagasse fly ash for using as an adsorbent for the
adsorption of free fatty acids in crude palm oil. Silica gels were prepared from fly ash by stirring with 1 M
NaOH for 1 h followed by acid ﬁrecipitétion usmg 1 M HCL. The silica gels were dried at 100°C to obtain
silica. Silica-incorporated metal ion was synthesized with the similar method as silica but using an
aqueous of metal nitrate instead of hydrochloric acid and then calcined the solid products at 500°C for 3 h.
The effect of incorporate-metal (aluminum, iron, nickel and copper) ions on the adsorption of free fatty

acids from crude palm oil was investigated. The adsbrptions of free fatty acids in crude palm oil with
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initial concentration 3.40 wt% of free fatty acids using silica or silica-incorporated metal ion were carried

out in batch stirred reactor at 50°C for 1 h. It has been showed that the silica-incorporated copper had the

_most effective in reducing free fatty acids. The amount of adsorbed free fatty acid on the silica-

incorporated copper was 405 mg/g. The amounts of metal (Fe, Ni and Cu) contamination in palm oil after

the adsorption were analyzed by Atomic Absorption Spectroscopy AAS. These three adsorbents permitted the

acceptable metal contaminant Jevel according to the code of Ministry of Public Health. The amount of

copper jon in palm oil after the adsorption was 0.145 ppm.

Key Words : Adsorption, Free Fatty Acid, Bagasse Fly Ash
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