MINERAL OIL (MEDIUM AND LOW VISCOSITY)

SYNONYMS

DEFINITION

C.A.S. number

DESCRIPTION

FUNCTIONAL USES
CHARACTERISTICS
IDENTIFICATION
Solubility (Vol. 4)

Burning

PURITY

Viscosity, 100°

Carbon number at 5%
distillation point

Average molecular weight

Prepared at the 59th JECFA (2002), published in FNP 52 Add 10 (2002)
superseding specifications prepared at the 51st JECFA (1998), published
in FNP 52 Add 6 (1998). At the 59th JECFA for mineral oils of Class | an
ADI of 0-10 mg/kg bw and for minerals oils of Class Il and Class Il a
temporary group ADI of 0-0.01 mg/kg bw were established.

Liquid paraffin, liquid petrolatum, food grade mineral oil, white mineral oil
INS No. 905a

A mixture of highly refined paraffinic and naphthenic liquid hydrocarbons
with boiling point above 200°; obtained from mineral crude oils through
various refining steps (eg. distillation, extraction and crystallisation) and
subsequent purification by acid and/or catalytic hydrotreatment; may
contain antioxidants approved for food use.

The oil is divided into three classes having different viscosities and
average molecular weights as specified below.

8012-95-1

Colourless, transparent, oily liquid, free from fluorescence in daylight;
odourless

Release agent, glazing agent

Insoluble in water, sparingly soluble in ethanol, soluble in ether

Burns with bright flame and with paraffin-like characteristic smell

Class I: 8.5-11 mm?/s

Class II: 7.0-8.5 mm?/s

Class I11:3.0-7.0 mm?/s

See description under TESTS

Class |: Not less than 25

Class Il: Not less than 22

Class lll: Not less than 17

The boiling point at the 5% distillation point is higher than: 391° for Class |
substances, 356° for Class Il substances and 287° for Class Il
substances.

See description under TESTS

Class I: 480-500
Class II: 400-480
Class I11:300-400
See description under TESTS



Acidity or alkalinity

Readily carbonizable

substances

Polycyclic aromatic
hydrocarbons

Solid paraffins

Lead (Vol. 4)

TESTS

To 10 ml of the sample add 20 ml of boiling water and shake vigorously
for 1 min. Separate the aqueous layer and filter. To 10 ml of the filtrate,
add 0.1 ml of phenolphthalein solution TS. The solution is colourless. Not
more than 0.1 ml of 0.1N sodium hydroxide is required to change the
colour to pink

Place 5 ml of the sample in a glass-stoppered test tube that has
previously been rinsed with chromic acid cleaning mixture. Add 5 ml of
sulfuric acid TS, and heat in a boiling water bath for 10 min. After the test
tube has been in the bath for 30 sec, remove it quickly, and while holding
the stopper in place, give three vigorous vertical shakes over an amplitude
of about 10 cm. Repeat every 30 sec. Do not keep the test tube out of the
bath longer than 3 sec for each shaking period. At the end of 10 min from
the time when first placed in the water bath, remove the test tube. The
sample remains unchanged in colour, and the acid does not become
darker than standard colour produced by mixing in a similar test tube 3 ml
of ferric chloride TSC, 1.5 ml of cobaltous chloride TSC, and 0.5 ml of
cupric sulfate TSC, this mixture being overlaid with 5 ml of mineral oil.

Transfer 25.0 ml of sample to a 125 ml separating funnel with unlubricated
ground-glass parts (stopper, stopcock). Add 25 ml of hexane which has
been previously shaken twice with one-fifth its volume of dimethyl
sulfoxide. Mix and add 5.0 ml of dimethyl sulfoxide. Shake vigorously for 1
min and allow to stand until two clear layers are formed. Transfer the
lower layer to a second separating funnel, add 2 ml of hexane and shake
the mixture vigorously. Allow to stand until two clear layers are formed.
Separate the lower layer and measure its absorbance between 260 nm
and 420 nm, using as the compensation liquid the clear lower layer
obtained by vigorously shaking 5.0 ml of dimethyl sulfoxide with 25 ml of
hexane for 1 min. Prepare a reference solution in trimethylpentane
counting 7.0 mg of naphthalene per litre and measure the absorbance of
the solution at the maximum at 275 nm, using trimethylpentane as the
compensation liquid. At no wavelength between 260 nm and 420 nm does
the absorbance of the test solution exceed one-third that of the reference
solution at 275 nm. Use hexane, dimethyl sulfoxide and trimethylpentane
in quality specified for ultraviolet spectrometry.

Dry a suitable quantity of the substance to be examined by heating at
100° for 2 h and cool in a desiccator over concentrated sulfuric acid. Place
in a glass tube with an internal diameter of about 25 mm, close the tube
and immerse in a bath of iced water. After 4 h the liquid is sufficiently clear
for a black line, 0.5 mm wide against a white background held vertically
behind the tube, to be easily seen.

Not more than 1 mg/kg

Determine using an atomic absorption technique appropriate to the
specified level. The selection of sample size and the method of sample
preparation may be based on the principles of the method described in
Volume 4, "Instrumental Methods".



PURITY TESTS

Viscosity, 100° Use a viscometer of the glass capillary type, calibrated and capable of
measuring kinematic viscosity with a repeatability exceeding 0.35% only
ASTM D 445 in one case in twenty. Immerse the viscometer in a liquid bath at the

Adapted, with permission, temperature required for the test + 0.1° ensuring that at no time of the
Z‘éq_‘l\t/lhgt'::ggsz%%k O:i  measurement will any portion of the sample in the viscometer be less than
American Societ); forpy 9" 20 mm below the surface of the path liquid or less than 20 mm above the
Testing and Materials, 100 bpttom of the bath..Charge the viscometer with sample in the manner
Harbor Drive, West dictated by the design of the instrument. Allow the sample to remain in the
Conshohocken, PA 19428, bath for about 30 min. Where the design of the viscometer requires it,
adjust the volume of sample to the mark. Use pressure to adjust the head
Copies of the complete level of the sample to a position in the capillary arm of the instrument
ASTM standard may be about 5 mm ahead of the first mark. With the sample flowing freely,
purchased directly from measure, in seconds (+0.2 sec), the time required for the meniscus to
ASTM, phone: +1 610-832- nass from the first to the second timing mark. If the time is less than 200
95851 _fax: +,1 610-832-9555 s, select a viscometer with a capillary of smaller diameter and repeat the
e-mail: service@astm.org o ation. Make a second measurement of the flow time. If two
measurements agree within 0.2%, use the average for calculating the
kinematic viscosity. If the measurements do not agree, repeat the
determination after thoroughly cleaning and drying the viscometer.

htto.//www.astm.org

Viscosity, 100° (mm?/sec) = C x t
Where

C = calibration constant of the viscometer (mm?%sec?)
t = flow time (sec)

Carbon number "Carbon number" is number of carbon atoms in a molecule. Determine the
boiling point distribution of the sample by gas chromatography using the

ASTMD 2887 following conditions:

See TEST for Viscosity for

Copyright permission. The system must have the following performance characteristics:

: 1% dodecane must be detected with a peak height of at least 10% of full
scale under the conditions prescribed below.

Stabilit
: when operated at the required sensitivity level, the baseline drift is not
more than 1% of full scale per hour

Repeatability of retention times

: 6 sec for each component of the calibration mixture.

Resolution (R)

: determined for a solution of 1% of each of hexadecane and octadecane
in n-octane is not less than three and not more than eight, using the
following formula:

2d
T WI+W2



where

d = distance in mm between the peak maxima of hexadecane and
octadecane

W1 = the peak width in mm at the baseline of hexdecane

W2 = the peak width in mm at the baseline of octadecane

Typical conditions which may be used:

Column

length: 1.5m

outside diameter: 3.2 mm

liquid phase: SE - 30.5 %

support material: Chromosorb G, mesh 60/80

Column temperature
> initial: 10°

final: 350°

rate: 6.5° / min.

Carrier
: gas: helium
flow: 30 mi/min.

Detector
:FID
Detector temperature: 370°

Injection temperature
1 370°

Sample size
;0.3 ul

Calibration mixture

: Prepare a mixture of hydrocarbons of known boiling points covering the
range of the sample. At least one compound must have a boiling point
lower than the initial boiling point of the sample.

Procedure

: Calibration: Cool the column to the selected starting temperature (the
retention time for the initial boiling point must be at least 1 min) and inject
the calibration mixture. Record the retention time of each peak maximum
and the peak areas for each component. Plot the retention time of each
peak versus the corresponding normal boiling point of that component in
degrees Celsius to obtain a calibration curve.

Sample analysis

: Using the exact conditions used in the calibration run, inject the sample.
Record the area of each time segment at fixed time intervals not greater
than 1% of the retention time equivalent to a boiling point of 538" obtained
from the calibration curve.

Calculation
: Sum the area segments to obtain the cumulative area at each time



Average molecular weight

ASTM D 2502
See TEST for Viscosity for
Copyright permission

Readily carbonizable
substances

interval during the run. At the point of the chromatogram, where the
baseline at the end first becomes steady, observe the cumulative area
counts. Move back along the record until a cumulative area equal to
99.5% of the total at the steady point appears. Mark this point as the final
boiling point. Observe the area counts at the start of the run until the point
is reached, where the cumulative area count is equal to 0.5% of the total
area. Mark this point as the initial boiling point of the sample. Divide the
cumulative area at each interval between the initial and final boiling points
by the total cumulative area and multiply by 100. This will give the
cumulative percent of the sample recovered at each time interval.
Tabulate the cumulative percent recovered at each interval and the
retention time at the end of the interval. Using linear interpolation, if
necessary, determine the retention time associated with 5% and read the
corresponding boiling temperature from the calibration curve.

The boiling point at the 5% distillation point is higher than: 391° for Class |
substances, 356° for Class Il substances and 287° for Class I
substances.

Determine the kinematic viscosity of the sample at 37.8 and 98.9° as
described in the method for Viscosity, 100°. Read the value of H that
corresponds to the measured viscosity at 37.8° by the use of table 1;
linear interpolation between adjacent columns may be required. Read a
viscosity -molecular weight chart for H and 98.9° viscosity (the chart is
available from the American Society for Testing and Materials (ASTM). A
simplified version is shown in Figure 1 for illustration purposes only.
Interpolate where necessary between adjacent lines of 98.89° viscosity.
After locating the point corresponding to the value of H (ordinate) and the
98.89°viscosity (superimposed lines), read the molecular weight along the
abscissa.

Place 5g of the sample in a glass-stoppered test tube that has previously
been cleaned with a chromic acid cleaning solution, rinsed with water and
dried in an oven (105°, 1h). Add 5 ml of sulfuric acid TS, and place in a
boiling water bath. After the test tube has been in the bath for 30 sec,
remove quickly, and while holding the stopper in place, give three
vigorous vertical shakes over an amplitude of about 10 cm. Repeat every
30 sec. Do not keep the test tube out of the bath longer than 3 sec for
each shaking period. At the end of 10 min from the time when first placed
in the water bath, remove the test tube. The sample remains unchanged
in colour, and the acid does not become darker than a very slight straw
colour (Matching Fluid E , see FNP 5). No black material occurs at the
interface between the two layers.
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