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Of the 14 Different Tests specified iInASTM B67510 3a n St a
Specifications for Biodiesel Fuel Blend Stock (B100) for Middle
Distillate Fuel so.

As of this date, UCONNOs Bi odi
six of them. In addition our Biodiesel Lab has participate
successfully I n two compl et2e r
Interlaboratory Crosscheck Program for Biodiesel.

A Acid Number (Manual) ASTM D664

A Cloud Point (Automated) ASTM D2500
A Flash Point ASTM D93

A Viscosity Kinematic (Manual) ASTM D445
AWater and Sediment ASTM ??

A Free and Total Glycerin (ASTM D6584)



by ASTM Comusiliee D2 e

il

INTERNA YIONAL

Committee D-2
Interinboratory
Crosscheck Program

Biodicsel

Sample 1D: BIODO0604
April 2006

Issewed byi

ASTM Internationsl
100 Bare Harbor Drive
West Conshohocken, FA 194182959
(61 0)NI L2800 Phone
(610)RI2- 9648 Fax

o Petrolewn Products and Lubricants

Yponsared by A

AR

-\x\\'

INTENNATIOMNAL

Committee D-2
1nteriaboratlory
Crosscheck Program

Biodiese) ¥uels
Sampl

e 1D B1ODOHGLHS
Aungust 2006

Yaswed by

AST™M Aoternations)

100 Pare Warber Visive

Went PR e S XN AN
L0 K Ve

L6V UTRIL 90N ¥ as

K1 Commitiee D1 on Prirsioum Y rodoch and Labe




UCONNOSs Bi odi esel Lab Resul

Biodiesel ASTM InterLab Crosscheck Program

In red the ASTM reported Robust Mean & (Robust Std.Dev.)

Test April 2006 August 2006 Nov. 2006

Acid Number 0.790 0.730 0.148 0.220 Not Submit.

in mg KOH/g within range (0.055) within range (0.078)

Cloud Point -08 -1.0 +11.4 +10.4 +5.6
in Degrees C within range (0.8) within range (1.3)

Flash Point 146 143.7 178 176.6 176
in Degrees C  within range (19.8) within range (7.1)

Kinematic Viscosity 5.175 4.112 4,452 4516 4.049
in mm~2/sec outside range (0.042) within range (0.042)

Free Glycerin  0.000 0.001 (O.K.) 0.024 0.0016 (high) 0.001
Total Glycerin  0.290 0.169 (high) 0.067 0.0662 (O.K.) 0.235
iIn mass %

t



Acid Number (ASTM D 664) < 0.80 mg
KOH/g of oll.

This method measures the acid number
or the amount of base that is needed

to neutralize either the starting

cooking oil or the final B100 product.

This measurement is important

because used cooking oil often is acidic,
due to oxidized fatty acids

and that acidity must be neutralized

for the full transesterification

reaction to occur. This method specifies
the use of a potentiometric titration

with a special duatjunction pH electrode

as it involves mostly horaqueous titrations.

Alternate D 974 (by color indicator titration) or
D 3242 methods may be used.



Cloud Point (ASTM D 2500) reported in degrees C.

The cloud point is defined as the temperature of a
liquid sample when the smallest observable cluster
of wax crystals first appears upon cooling

under prescribed test conditions.

B-100 generally has a higher cloud point

than petroleum based diesel fuel.

The cloud point is especially important

as it limits the cold flow properties

of the resulting blend.

The intent of the cloud point

measurement is to obtain the temperature

at which the liquid fuel begins to change

from a single liquid phase to a two phase system.

This test can be in an automated instrument
(as pictures to the right).

The sample is cooled in a 1.5 +/0.1 C/min
device over the range from +70 tp-40 to C,
while being continuously illuminated by

a light source.



Flash Point (ASTM D 93).

Requirement of 130 Degree C min.

It is the lowest temperature at which
application of an ignition source
causes the vapors of a sample to igni

Requires a Pensk\artens closed cup
apparatus (as pictured on the right).

This tests limits the amount of
unreacted methanol in B100 sample.

The flash point is important
for legal requirement and
safety precautions involved
with fuel handling and storage.




Kinematic Viscosity (ASTM D 445)

This test involves measuring the time

it takes for a volume of liquid to flow
under gravity at a specified temperature
through a calibrated glass capillary viscometer..\

(as pictured to the right).

Measuring the Kinematic Viscosity
IS iImportant for the proper required
operational conditions, handling
and optimum storage

that various petroleum fuels.

Note cooking oil has a viscosity
up to 10 X greater than B100!




Summary of ASTM D658400
Test Method for Determination of Free and Total
Glycerin in B-100 Biodiesel Methyl Esters by GC.

AThis test involves doing a 30 min. Gas Chromatograpt
(GC) analysis with a flame ionization detector (FID) and
special high temperature capillary GC column. Only 0.1
g. (about 7 drops) of the-BOO is weighted, two internal
standards are added, any free acids are derivatized, dilt
to 10 mL with heptane, and a 1.0 microL is injected on
column.

A\STM D6584 requires that free glycerin < 0.020 % mas
and total glycerin < 0.240 % mass. High levels of free at
total glycerin can cause buileh and deposits in the fuelin
system.



Summary of three Calibration Studies performed every
three months according to ASTM D6584.

Compound Range 5 Conc. Levels Coefficient of Determinatior?, R
mg. of Compound/mg. of Internal Standard by Linear Least Square

Glycerin 6.9269.24  April 2006 y =0.982x +.0085 0.9972
June 2006 y=1.104x-.0003 0.9988
Dec. 2006 y=1.106x-.0036 0.9996

Monolein 100.6 1000 April 2006 y =1.434x- .0032 0.9998
June 2006 y = 1.425x-0.0062 0.9999
Dec. 2006 y =1.428x-0.0009 0.9999

Diolein 570570 April 2006 y = 1.110x-.0168  0.9991
June 2006 y = 1.182x-.0118 0.9968
Dec. 2006 y=1.123x-.0063 0.9995

Triolein 62.2 622 April 2006 y = 0.738x-.0267 0.9952
June 2006 y =0.650x-.0100 0.9900
Dec. 2006 y =0.868x-.0202 0.9980



BIODIESEL STANDARD BY HIGH TEMPERATURE

ASTM Method D65840 (2000): Test Method for the Determination of Free and
Total Glycerin in B -100 Biodiesel Methyl Esters by Gas Chromatography

4 5

Elution Order: 6
1. Glycerol

2. Butanetriol (istd # 1)
3. Monolein

4. Diolein

5. Tricaprin (istd #2)

6. Triolein

5 10 15 20 25 30

COLUMN: #400-5HT-10-0.1F, 5% Phenyl Methyl Silicone, 10M. x 0.23mm I.D. x 0.1 um film, AL-CLAD fused silica capillary column
Temperature: 50°C (1.0 min. hold ) - 15°C/min. to 180°C i 7°C/min. to 230°C - 30°C/min. to 380°C, hold 10 min.

Injector: cool on column injection, 1 microliter sample
Detector: FID, 380°C O ‘ QLMDQEX
Carrier Gas: Helium at 1.8 mL/min measured at 50°C column temp.

CORPORATION

Carrier Make-up 23.4 ml/min, Hydrogen flow 28 mL/min, air flow about 350 mL/min.

PO Box 3881, Woodbridge, CT 06525
sales@quadrexcorp.com  www.quadrexcorp.com
Chromatogram courtesy of James D. Stuart, Emeritus Professor Analytical and Environmental Chemistry, University of Connecticut, Storrs, CT 062693060 ©2006




