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ÅFeedstock: ~6000 gal/yr

from UCONNôs kitchens

ÅConsumer: >110,000 gal 

of diesel/yr. UCONNôs 

Motor Pool and Farms

ÅFunding: 

ï$15,000 Provost grant

ï$30,000 College of 

Engineering grant

Fall 2004 through Spring- Fall 2006

ÅFeedstock:Used cooking

oil  from UCONNôs

restaurant and dinning halls

ÅConsumer:  UCONNôs 

Motor Pool and Farm

Equipment.

ÅFunding and Donations:

- $ 15,000 Provost grant

- $ 30,000 School of

Engineering grant

- $50,000 UCONN

Continuing Education Grant

- Industrial Donations
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Of the 14 Different Tests specified in ASTM D-6751-03a ñStandard 

Specifications for Biodiesel Fuel Blend Stock (B100) for Middle 

Distillate Fuelsò. 

As of this date, UCONNôs Biodiesel Lab has been able to implement 

six of them. In addition our Biodiesel Lab has participate 

successfully in two complete rounds of ASTMôs Committee D-2

Interlaboratory Crosscheck Program for Biodiesel.

ÅAcid Number (Manual)  ASTM D664

ÅCloud Point  (Automated)  ASTM D2500

ÅFlash Point ASTM  D93

ÅViscosity Kinematic (Manual)  ASTM D445

ÅWater and Sediment ASTM  ??

ÅFree and Total Glycerin (ASTM D6584)





UCONNôs Biodiesel Lab Results on Participating in the 

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          - 0.8      -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    4.516                 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

in mass %  



Acid Number (ASTM D 664) < 0.80 mg

KOH/g of oil. 

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 dual-junction pH electrode

as it involves  mostly non-aqueous 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 ignite.

Requires a Pensky-Martens 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)

Limits between 1.9- 6.0 mm2/sec at 40 C degrees.

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 important 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 D6584-00

Test Method for Determination of Free and Total 

Glycerin in B-100 Biodiesel Methyl Esters by GC.

ÅThis test involves doing a  30 min. Gas Chromatographic 

(GC) analysis with a flame ionization detector (FID) and a 

special high temperature capillary GC column.  Only 0.100 

g. (about 7 drops) of the B-100 is weighted, two internal 

standards are added, any free acids are derivatized, diluted 

to 10 mL with heptane, and a 1.0 microL is injected on-

column. 

ÅASTM D6584 requires that free glycerin < 0.020 % mass 

and total glycerin < 0.240 % mass. High levels of free and 

total glycerin can cause build-up and deposits in the fueling 

system. 



Compound             Range 5 Conc. Levels        Coefficient of Determination, R2

mg. of Compound/mg. of Internal Standard by Linear Least Square     

Glycerin                        6.92 ï69.24      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                       100.0  - 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                           57.0 - 570        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 ï622         April 2006   y = 0.738x -.0267       0.9952

June 2006    y = 0.650x -.0100       0.9900

Dec. 2006  y = 0.868x -.0202       0.9980

Summary of three Calibration Studies performed every 

three months according to ASTM D6584.



BIODIESEL STANDARD BY HIGH TEMPERATURE GC 
ASTM Method D6584-00 (2000): Test Method for the Determination of Free and 

Total Glycerin in B -100 Biodiesel Methyl Esters by Gas Chromatography 

 
   

 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 ï 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 
Carrier Gas: Helium at 1.8 mL/min measured at 50°C column temp. 
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 06269-3060  ©2006 

Elution Order: 
1. Glycerol  

2. Butanetriol (istd # 1) 
3. Monolein 
4. Diolein  
5. Tricaprin (istd #2)  
6. Triolein  
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