Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Install a capillary column in the oven of the SRI GC.
The ASTM method suggests a 12 meter .32mm id
narrow-bore column coupled with a 2.5 meter guard
column but permits the use of any column which ex-
hibits acceptable resolution of the glyceride analytes.
For ease of use, SRI prefers a 15 meter fused silica
lined metal capillary column commonly called a wide-
bore MXT column. The ideal column has a thin film
(.16 micron thick ) and a temperature rating of 380C
or higher)

This type of column is unbreakable ( unlike plain
fused silica columns ) and allows the injection syringe
to deposit the sample directly into the bore of the col-
umn itself. This is important because heated or split/
splitless injectors can discriminate against high boiling
analytes like triglycerides. The ASTM 6584 method
specifies cool-on-column injection like that found as
standard equipment on all SRI gas chromatographs
to avoid boiling point discrimination.

SRI currently ( September 2008 ) uses the
Restek MXT-BiodieselTG column.
Restek part# 562551-2731

The 26 ga. syringe needle fits inside the .53mm
column to accomplish a cool on-column injection
as specified in the method.

Chrompack HT5 .32mm id fused silca coupled
with 2.5 meter .53mm id guard column. A 1/16™
stainless steel union with graphite ferrules con-
nects the guard column to the analytical column.
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Connect carrier gas, hydrogen and air to the
GC. Helium is recommended as carrier gas,
while the hydrogen and air are required for the
FID ( flame ionization detector ) which is used
to detect the sample molecules.

Prepare your calibration standards. The stock
standards ( diluted in Pyridine ) can be purchased
from Restek ( 800-356-1688 ) www.restek.com.
They are also available from Supelco and other
lab suppliers.

Unfortunately we have not found any one source
for all the items.

You will need:

glycerin ( 500ppm ) Restek# 33020

butanetriol ( 1000ppm ) Restek# 33024
monoolien ( 10000ppm ) Restek# 33021
tricaprin ( 8000ppm ) Restek# 33025

diolien ( 5000ppm ) Restek# 33022

triolien ( 5000ppm ) Restek# 33023

MSTFA ( Derivatization Reagent ) Restek# 35601
Heptane ( a common solvent ) Sigma# 34873-1L
8ml vials Grace# 98862 or

Cole-Parmer# WU-08919-86

100ul syringe Grace# 85012

Disposable pipets Sigma# 2350613-400EA

The ASTM 6584 method specifies that for the
highest calibration level ( level 5), 100ul of each
material (in pyridine ) is added to an 8 ml vial
along with 100ul of MSTFA. Allow 20 minutes for
the reaction to occur, then add heptane to bring
the final volume to 8ml.

The ASTM 6584 method describes making the
calibration standards at 5 different levels, so the
level 1 calibration standard is prepared using 10ul
of each starting material instead of 100ul, but the
procedure is otherwise the same.

You will need the starting materials plus MSTFA and
Heptane. Some pyridine is also handy to
have on hand.

A 100ul syringe is helpful for making the dilutions
along with vials, and pipets.
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Set up a temperature program in the F
. . DEFEPD@ &5 WEL 123456 - Hf2fad4
PeakSimple software (which comes | - ummmr—————— T
free with every SRI GC ) starting at |
40 degrees, holding there for 2 min- Ghanel Liepscatce o

utes, then ramping at 20 degrees
per minutes to 380 degrees, and |
holding there for 11 minutes. The |

ASTM 6584 method does not spe- | /,/"' R

cifically recommend a temperature sl | . g
program so long as the peaks are \ - Rl e

well separated from each other and \ e |

from any interfering peaks. " g — A == .. et

Inject each of the 5 calibration stan-
dards, saving the data file under a

. You can modify the temperature program later if you

+128.000

unique name each time 2 find your particular raw material ( soybean oil, rox
[ZEZE chicken fat etc ) works better with a faster or slower [EEEZH
(levellcal.chr, level2 cal.chr etc). R D,

5 g
A typical level 5 calibration is shown to —LI—} i
the right. '| 1
| : R A
S | | «
\___ II " ] ||. | ||“_ rf;Lj_;H___;._
L et At i, L L N | L I

Fie Edt View Aoguston Help -
DFHS & 2 BRl 1234568 230

B i
Create a retention window for each of the
6 peaks by pointing to the peak with your
mouse, clicking on the right hand mouse :
button and then left clicking on “add com- — ' ]
ponent” . I o =
8 | e v 2
= -
| = |
When you click the right hand mouse button a pop e } ‘l
up window appears on the screen e '. |

€ > L 30
14.103 230

.

vastart, | Id e 0 Mo
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Adjust the retention window ( the red

Fie £dt Vew Amuston Hep
DFHS® & " EBRL 1234556 HOE1f2%3%s

horizontal line which appears ) so that | =uuEzs

it is centered on the peak. Adjust the
width of the retention window so it is
just a little wider than the peak.

Grab the middle of the H-bar with your
mouse to move the window side to - ,' '|I

side, or grab the vertical ends to nar-
row or widen the window.

Double click on the retention window
or right click then select Edit Compo-
nent. This brings up the Component
Details screen shown at right.

Give each peak a different peak number.
Fill in the peak’s name.

For the tricaprin and butanetriol internal
standard peaks ONLY, enter the concen-
tration in the stock solution. This is how
PeakSimple knows the concentration of
the internal standards.

Enter the units you prefer to calibrate in
( ppm or percent ). Note: one million
ppm=100%, 100,000ppm=10%,
10,000ppm=1%, 1000ppm=.1%,
100ppm=.01%, 10ppm=.001%,

1ppm=.0001%.

Select the largest peak only radio button
so PeakSimple finds the largest peak in
the window as tricaprin, not a small noise
peak

e it f

Jle

Component details

Peak number:
Peak name: | TricaprinlintStd

Start:| 21.59 | End: |22.20 | Ewxpected: |0.00

Internal standard:| 0000010 |pits: | ppm

al ztandard peak: |0 ef peak:|0
In caze of peaks teazure peak
each peak zeparately (%) Area
Show first peak only ) Height

() Show last peak. anly
(%) Show largest peak. only
() Show total of all peaks

Alarms...

H Calculate area as

kultiplication factor: | 0.000 fre-slice

)8 l [ Cancel ]

Hl

Don't fill in any of the other fields in this screen at
this time
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Do the same thing for the other internal stan-
dard peak, Butanetriol.

Component details

Peak nuriber: |[E
Make sure to use a different peak number. e

Enter the concentration in the stock solution
(2000ppm )

Then do the same thing for the 4 remaining
peaks, Glycerin ( the free glycerin ), mono-
lien, diolien and triolien.

Use a different number for each peak.

Glycerol is the same thing as glycerin, you
can use either name.

Do NOT enter a number in the Internal Stan-
dard box, because this peak is NOT an inter-

nal standard peak. \’ Internal standard:| 0.000

Enter the peak number of the Butanetriol in-
ternal standard. This is how PeakSimple
knows to use Butanetriol as the internal stan-
dard for Glycerol.

Do the same thing for the monolien, diolien
and triolien peaks EXCEPT use the peak
number of tricaprin ( 4 ) since tricaprin is the
internal standard for mono, di and triolien.

FPeak name: |Butanetriol

Start; |£.49

Internal ztandard peak: |0

|n caze of multiple peak:

) Show each peak zeparately
) Show first peak. anly

) Show last peak. only

(%) Show largest peak anly

) Show total of all peaks

Multiplication factar: | 0.000

End: [E.99

Mntemal standard:| 1000.001  [pits: | ppmm

£3

Expected: | 0.00

Ref peak:|0

keazure pealk:

(%) Area
{1 Height

Alarmg...

] Calculate area as
time-slice

ok |

[ Cancel ]

Compenent details

Peak. number;

Peak name: | Glyceral

how lazt peak anly
(%) Show largest peak anly
() Show total of all peaks

kultiplication factor: | 0.000

Start:| 5.77 End: [E.0& Expected: | 0.00
Inits: | PP
Internal standard peak: | 2 Ref peak:| 0
W ks Measure peak
() Show eachfPeak ceparately (%) Area
s irst peak only ) Height

Alarmz. .

] Calculate area az
time-zlice

ok |

[

Cancel ]
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Create three additional

a4 PeakSimple - COM1 g@@
retention windows T EHAlE E e T e BT EE
5y |
Ca”ed TOtaI M0n0G|yC‘ lewe| & std [FID Channel 1 = I [20.82 min
erldes’ TOta| DlGlyC- 415.333 | C\Peak32onic Tower fuel 7-6.chnDEFAULT.COR |

erides, and Total
Triglycerides. These
windows should be
wider than the
monoolien, diolien and
triolien and should over-
lap the individual cali-
bration compounds.
The function of the To-
tal Mono, Di and Tri
windows will be to sum
up all the mono, di and
tri glycerides to arrive at
an answer for total
bound glycerin.

TricaprinintStd 21.916

DiDlien 23.200

Tri0lien 27 575

TotalTris 26.858
TotalTris 27.383
TotalTris 28.933

MonoOlien 17 858
TotalDis 25.983

i [ BioDiesel

Component details

Enter the peak number for tricaprin since we

are still using tricaprin as the internal stan- Peak pumber
dard for the Total windows.

Peak name: | Totalkd onos |

Start:|16.27 | End:[19.34 | Espected: 0.00 |
Internal standar Eeak: Ref peak:EI

|h caze of multiple peak: teazure peak
Select the radio button labeled Show total of () Show each peak separately | (8 Area
all peaks. () Show first peak only ) Height
) Show last peak only i
Enter the factor specified in the ASTM 6584 © Show largest peak only
method. Monoglycerides=.2591 (%) Show total of all peaks

Diglycerides=.1488 Triglycerides=.1044

- A (R i Calculate area as
This factor accounts for the percentage of the Multiplication factor: | 2591 L iraslice
molecule which is bound glycerin.
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Navigate to the Component
screen for Channel 1.

The Component screen
should look like the one to the
right except that the names of

the calibration curves for each

component will not yet have
been entered.

The internal standard
peaks ( butanetriol and tri-
caprin ) do not get calibra-
tion curves.

Notice that the peak num-
ber is followed by a number

LDod@sREL||1j27ad48 ¢ BHizian

leved 5 st | FID Channel |
415333 CWPeaki700onic Tower el T-5 enOEFAULT CON

Diiplay

E e
intagrans [2] |_ninguoions || Compornts Pustun

Chareed 2 FID (iebocton

Charesl 3 DELED

o O [ Dsat](Temomanae [ Evers |
Daglw [

imae (] [ tegwion || Conporerts [ Pomn ]

Channed &

Crispiay

DETECTOR TEMP

wnan )| Everts acke [ [ Dotols [ Tomperatee | Everts

0

Irtograte [] |_Inowatn | Comprnerts || Pestn

e ek

[k, thes s L oy th

fctn [ [ Dotas Praso{ 20 280 b crested aed modfied dvecty |

harved 1, o Lok

Duply [ ] wincdow, The kst of comporent windows
A o ol comporsnt windows hes been croshed or madhied, shiars

{.con tie ) by clicking the

e man menuhar

Add
appoers wthin this Component sreen.
Save the st and then also save the entre

2 8 comperent
e your kst of

iy

o |

T e .

I

rusign [ |[_Inizgston [ Componenta || Posman

Cancel |

Channel 1 components

in parentheses. 5.,50[4]
3(4)

The number in parentheses
indicates which peak is the
internal standard. So
Monolien which is peak#3
uses tricaprin ( peak#4 ) as
its internal standard. Glyc-
erol which is peak#1 uses
butanetriol ( peak#2 ) as its
internal standard.

Save the Component ta-
ble so you don’t have to
enter this information
over again.

bindiezel cpt
Feak Mame 2 fid Calibration
121 Glyceral R.FT0 G.060 Glycenin.cal
2 Butanetriol B.493 £.993
Taotaltonos 16.270 19.340 tamalien. cal
b anoOlien 17.387 17.887 tamalien. cal
4*  TrcapnnlntSt 21.795 22072
A1[4] TotalDis 22913 2E.055 Diolier.cal
Al4)]  Dillien 24.057 24.557 Diolien.cal
52[4] TotalTnz 2B.561 30100 Trolen. cal
B4 Trillien 27.842 28.682 Triolien. cal
[ Add... ] [ Change... ] [ Remove ] [ Calibrate. .. ]
[ Load... ] Save... ] [ Clear ] [ Print ]

Click. this button ko Save the current component
Peaksimple directory, To ensure that this comg
launched, click an the Savedll icon in the main r
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Now that all the components have
been identified they can be cali-
brated.

Load the previously run

Level 1 chromatogram
Point to each of the 4 standard
peaks ( glycerin, mono, di and tri-
olein ) and go through the following
sequence for each peak in turn. Do
not calibrate the internal stan-
dard peaks butanetriol and tri-
caprin.

Point to the 1st peak and click on
the right hand mouse button.
This brings up a menu from
which you select “calibrate
component” ( calibrate glyc-
erol for example ).

Since no calibration curve
currently exists, PeakSimple

4 PuakSimple - COM1 EE

Fle Edt Vew Acqustion Heb
D@ &5 WEL 12345 6@ HE2838

el 5 st

FID Channed 1

31 &1 man

1]

1
Ak Z00nIE TOwer Fel 7-5 CROCIEF AULT GO

415333

TrapalnStd 21915

'y Tol i ones 17 566

Thiz component haz no calibration details vet loaded.
whould pou like to load a calibration fle now?

asks if you wantto copya | [
template curve. Thisis a
convenience when calibrat-

Yes S
Calibration file to use:
No | ' TEMPLATE. CAL |
Cancel

X

Recalibration level

Ofien 27 575

Ing many peakS, bUt for nOW Peak: Glycerin[Butanetriol]
. Time: 4466
JUSt Say NO Alr:ae: 71.690
f+ 1 [50.000)
The next screen asks for the calibra- ©2
tlon Ievel' SeIeCt Ievel 1' - Injected  Areasheight ol Result CF Glycerin.cal
~
1 - |l o e
[+ [pmm [ oo _Jo e
& Add level } I I I I‘: ?:ea?hzgvlzf:ly
73 [ [ [ [ [ ke
[ [ [ [ [1 " 2 previous
I Showlistin descending order LS
oK | Eancel | 2 ’W W Last calibrated: Fri Sep 26 14.10:18 0000 Acceptnew
e Method...
This takes you to a blank calibration _ wa |
curve screen. — %
AREA Clear
Piint
Copy to all other
COMpoRents
00 Copy |
B Ll 0.03 AMOUNT INJECTED 053
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Performing ASTM 6584 free and total glycerin in

BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

For Glycerin the Level 1 amount is 50, so enter
the number 50 in the top left cell of the calibra-
tion spreadsheet.

Then click the Accept New button on the right

Internal Standard Calibration - channel 1 / Glycerin (Butanetriol=1000.00) E\
CF

Injected Areasheight

i Result

1. 500000

|n5245

[ 05245 10430

|0.0000

7. |0.0000 0.0000

of the screen. A number which is the ratio OW
the Glycerin peak area divided by the area of L TS RIS EBGET

the Butanetriol internal standard peak will be
automatically calculated and entered in the
next cell to the right.

Go through the same procedure with the
Monoolein, DiOlein, and TriOlein peaks.

The MonoOlein calibration screen is shown at
right. Note that the Level 1 amount for
MonoOlein is 1000. For DiOlein and TriOlein-
the Level 1 amount is 500.

The table below taken from Table 3 of ASTM
D6584-00 shows the calibration level amounts
for the 4 standard peaks.

0.55

ARES

Y

-0.0:

Glycein cal

Statistics.

Use
% Current
area’height only

1 previous
area also

2 previous
areas alsa

Accept new
Method...
Load.. B
Save.
Clear
Print
Copytoallather ||
components

Copy

-0.00
™ Log/Log

AMOUNT IMJECTED

0.0

Close B

Internal Standard Calibration - channel 1 / MonoOlein (Tricaprin=8000.00) E\

Injected  Area‘height W Riesult
1 |1UUU.UUEI[ 1561589 1
[o.0d00) 0.0000 1
f
3
f
3
f
[ Show list in descending order

7. |0.0000

0.0000

Last calibrated: Fri Sep 26 14:26:09

CF

15159 12127

0.000

1.53

Level Glycerin Mono Di Tri

1 50 1000 500 500
2 150 2500 1000 1000
3 250 5000 2000 2000
4 350 7500 3500 3500
5 500 10000 5000 5000

Don't forget to save the curves using a unique
file name for each one.

Once the calibration curve has been saved the
first time, it will be saved automatically thereaf-
ter when you hit the Close button.

— 00
I~ Log/Log

ARES

-0.0

Save calibration file

AMOUNT INJECTED

o1

Savein [ peakie?

LY [[M30z_DEG
) Seedame
My Recent =) 0-p1cHL.CaL

Dacuments ) penoene, caL

@ @ Butanetriol cal
(= c16.cal

Deskton [ cHLoroB CAL

@ Di0lein.cal

= ETHviE.caL

@ Glycerin, cal
=) Glycerin-ppm.cal

My Computer

3
My Network
Places

File name:

= soLvenT.caL
TEMPLATE.CAL
= roLuEnE. caL
= Tricarpin.cal
Trilein. cal

MonoOlein.cal

Statistics..

Use

(" Curment

area‘height only

1 previous
area also

" 2 previous
areas also

Accept new
Methad
Laad.. B
Save:
Clear
Frint
Copyto all other ||
components
Copy
i

- «®mckE-

Save

Save as lype:

Calibration files(* CAL)

=
~| Carcel
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Once all four peaks ( Glycerin, Mono, Di and
Tri ) have been calibrated at Level 1, Load the
previously run and saved Level 2 chroma-
togram. Go through the same procedure ex-
cept at Level 2. Note that the Re-calibration
window requires you to select Level 2.

At the Calibration window, enter the Level 2
amount ( 2500 for MonoOlein ), then hit the
Accept New button. Again the ratio of the

MonoOlein peak area divided by the area of

the Tricaprin internal standard peak is calcu-
lated and entered into the cell just to the right
of the Level 2 amount.

Do the same procedure for Glycerin, DiOlein
and TriOlein.

Then Load the Level 3 chromatogram and re-
peat the calibration process for Level 3 for
each of the 4 peaks.

Repeat for Level 4 and Level 5.

After calibrating all five levels, the calibration
curve for each peak should look like the
MonoOlein example shown at right. Note that
the points on the curve should form a straight
line.

Some analysts ( who do not have to follow the
ASTM Method 6584 exactly ) elect to save
time and just calibrate at Level 5 ( instead of
the 5 levels ). Since the curve is linear any-
way, a single point calibration at Level 5 will
produce the same curve as plotting the 5 lev-
els and take much less time.

| 005
[ Logrlog

o= %]

=] -|;i_l]'_|%l%l'_‘

G

Injected  Area/height

1.[1000.000C [1.5153

2.[2500.000C [3.75
[n.oo00— [0.0000

I Show list in descending order

7. |0.0000 0.0000

[
[
[
[ [t
[
[
[

Last calibrated: Fri Sep 26 14:43.18

Result CF

o ]
Statistics...

e ICT
Use

& Curent
area/height only

MonoDlein.cal

1 previous
area slso

2 previous
areas also

0.000 Accept new

396

AREA

Method.
Load... B
Save
Clear
Print

Copptoalather ||
components

<019,

Copy |

AMOUNT INJECTED

-0.02
" Log/Log

Internal Standard Calibration - channel 1 / MonoOlein (Tricaprin=8000.00}) El

Injected  Areasheight ol

1.[1000.000C [1.5153

2.[2500.000C [3.7500

3.[5000.000C [7.6000

5.[10000.00C [15.2000

[
[
[
4 [7s00.000C [11.3000 |
[
[
[

[
[
[
[ [1
[
D [0.0000 [
[ [ [

I~ Show listin descending order

7.10.0000 0.0000

Last calibrated: Fri Sep 26 144531

Result CF

15159 12127 -

3.7500 12.000

7.6000 12160 Use
11.3000 12053 | % Curent
15,2000 12160 areadheight only

1 previous
area also

" 2 prewious
areas also

0.000

ManoOlein.cal

15.96!

ARES

Method..
Load
Save..

Clear
Frint
Capy ta all ather
COMpoRents

Copy |

-0.76]

AMOUNT INJECTED
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

The Component Table should now look like
the one shown at right. Note that only the
four standard peaks ( glycerin, Mono, di and
Tri ) have calibration curves attached.

The two internal standards ( butanetriol and
tricaprin ) do not have calibration curves.
Also the 3 total peaks ( Total Monoglyc-
erides, Total Diglycerides and Total Triglycer-
dies do not as yet have calibration curves at-
tached to the components windows.

Highlight the Total Monoglycerides compo-
nent by clicking it with your mouse,

Then click the Calibrate button on the lower
right of the screen.

A blank calibration curve window will appear.
Click the Load button and then select the
same calibration curve which you created for
MonoOlein.

When you return to the Component table you
will see that the Total Monoglycerides com-
ponenet now has the same calibration curve
attached as the MonoOlein component.

Channel 1 components

Biodiesel cpt
Peak Mame Start End Calibration
1[2] Glycerin 4330 4720 Glycerin.cal
2* Butanetriol 5.050 5.550
B0(4] Total Monoglye 15.500 19.000 MonoQlein.cal
3d] MonoOlein 15.830 16.480 MonoQlein.cal
4% Tricaprin 19.370 19.570
51[4) Total Diglycer 20.000 23.000
5(4] DiOlsin 20,930 21.530 DiDlein.cal
52(4) Total Triglyce 24.000 27.000
E[4] TriOlsin 24,380 25.093 TriOlein. cal
Add... | Change... | Remove | Calibrate... |
Load... | Save... | Clear | Prit |
oK

Channel 1 components §|
Bindiesel.cpt
Peak  Mame Start End Calibration
1[2]  Glyeerin 4.330 4720 Glycerin.cal
2 Butanetrial 5.080 5.550
4] Total Monoglyc 15.500 19.000
Monallein. cal
4¢ Tricaprin 193
B1(4] Total Diglycer 20.000 23.000
5d]  DiDlein 20930 21530 Dillein.cal
52(4] Total Triglyce 24.000 27.000
E[4]  TiiDlein 24.380 25093 Trillein cal
Add... | Change... | Remove | Calibrate.. |
Load... | Save... | Clear | Prirk |
ok
Channel 1 ecomponents E|
Biodiesel cpt
Peak  MName Start End Calibration
12 Glycetin 4330 1720 Glycerncal
¥ Butanetriol 5.060 5,850
50[4] Total Monoglyc 16 500 19.000
4] MonoDlein 15.830 16.480 MonoDlein. cal
* Tricaprin 19.370 19.970
51(4) Total Diglycer 20,000 23000
5(4] Dillein 20930 21.530 DiDlein.cal
4] Total Triglwce 24.000 27.000

iillein 25,093 Tridllein.cal

Add.. | Change... | Remave Calibrate. .. |

load | save | tlear | Pine |

Injscted  Ares/height w Resul CF Monallisincal
1.[To0000ac 15189 1 1518 12177
— Stalistis...
2 [2500.000C [3.7500 1 a7E00 1zomn
3 [5000.000C [7.6000 1 7EOO0 12180 Use
4,[7E00.000C [11.3000 113000 12053 Cunent
5 [To0o0.00C [152000 1 152000 1z1gp  e/heichton
1 previnus
oo [oonon 1 o alse
1 2 previous
I~ Show listin descending order areas ako
2. 10.0000 0.0000 Last calibrated: Fri 5ep 26 1215:4f 0000
1595
Method
Lioad.
Save.
AREA Clear
Piint
Capy to all other
1 COMponents
o7 Copy |
] D05 131
 Log/Log AMIUNT INJECTED Closs
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Do the same thing for the Total Diglycerides

: . 2 Channel 1 t |
and Total Triglycerides peaks. Highlight the e &
peak, click the Calibrate button and then load | L
The DiOlein calibration curve for the Total T Shosi P A7E Gheened

* ukanetriol ) .

Dlglycerldes W|ndOW 50(4] Total Monoglyc 15.500 19.000 Ik onoQlein.cal
3£4] b_lx_dul:-noﬂllein }g g?g :Ilgggg MonoQlein.cal
Do the same for the Total Triglycerides win- ) T Dy 200 200 Didlencd

541 Didlein 20930 21.530 DiDlein.cal
dow, except load the TriOlein calibration G Tt “E KIS Tillenca

curve.

The Component table should now look like

the one at |’|ght —

Add.. | Change... | Femaove | Calibrate.... |

Load... | Save... | Clear | Prirt |

Peak Peak nunber:

12
e Peak name: | Taotal Monoglveendes
3!}] Start: {15.50 End:|19.nu Expected: {0.00 al
a1[4) Intemal standard: | 0.000 Urits: ]PP"“—
: 5[]
Double check that the Total Mono, Total Di szl | s piad]s | oo
and Total Tri component windows have the “ | —
correct multiplication factors inserted. C Show each pesk separately | & Area
\ ™ Shaw first peak only " Height
Be sure to click File/Save All to ensure that o e

™ Show largest peak anly N

v total of all peaks

~— Multiplicationtacter: |0.259 I Celfuliferiees _]

time-slice

- | Cancel | i

——

all the work you have done so far is saved.
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

Now that the system
is calibrated, prepare
an actual BioDiesel
sample by placing
100ul of BioDiesel,
100ul of Tricaprin in
pyridine, 100ul of Bu-
tanetriol in pyridine,
and 100ul of MSTFA
in avial. Allow 20
minutes for the reac-
tion then dilute to 8ml
with heptane.

Inject 1ul to generate
a chromatogram simi-
lar to the one at the
right

Zoom in to the region
surrounding the mono,
di and triolien. Stretch
the total mono, di and
tri component window
so it includes the
small peaks surround-
ing the monoolien, di-
olien and triolien. The
ASTM 6584 method
does not precisely de-
fine which peaks to
include or exclude, so
there is some judge-
ment required on the
part of the operator.

a4 PeakSimple - COM1 g@@
File Edit View Acquisition Help
D& & % BE k|12 3456 /2132838
level 5 std | FID Channel 1 I [11.00 min
612.000 | CApeak329\onic Tower fuel 7-07. CHRIDEFAULT.COM __ |
f=u]
5
o
z
=
=
e
=
) 8 s s | B &
= § = = ST L -
I g 2 y 8 P Epc) | BB
g o 8 5 5§ == SHRE ® o
w5 &) CIEEd g oA
5 = =z g opd  Nmbn ER)
5 @ s 2 o == E £
R s = =5 EXE Z E
o : G =B T4 g:g 2 B
G | 2 2 LY S~
l [ 3 I RS
5 i o b
The main biodiesel esters are the very large peaks
in this region of the chromatogram
-128.000

@ @m T
0.000

32000

| B3 BioDiesel GC - Micros. .

g Start

walPeakSimple - COMI EEX
File Edit View Acquisition Help
D& & % BE k|12 345 6 82132838
level 5 std | FID Channel 1 \ |17 72 min MonoOlien]
349,777 | Clpeak329\onic Tower fuel 7-07. CHRIDEFAULT.COMN |
The peaks surrounding the monoolien are
assumed to be other monoglycerides
@
i
=
= —
2 o
2 z
o =1
5 o
= 2
8 5 o
EY - 2 .
=] = w
I & =1
m © a =
® w 2 0 frericy
o™ o 15 fis) faul=)
= o =] = -
o oBE g 8 z = 2
e o E by ~ = o o o)
5 o= % e b c 8 O
= 2 (=] o 2 i s
- 513 = a
- Z = o £ =
2 = = = [
& B =

e

3 &
24.733
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Performing ASTM 6584 free and total glycerin in
BioDiesel using an SRI Gas Chromatograph
and PeakSimple software version 3.67

The Re-
sults Cormponent R etention Area Euternal Internal | Unite | width 502
screen Glycenal : 5,900 2171280 1874023 2943225 ppm 4!
now dis- Butanetrial E.700 37,7403 B3E. 7241 10000000 ppr 4!
Totalkonos 15,283 2694.7415 1ER1R.E453 36ER.34728  ppm E!
playS the Fonollien 17 558 13604480 9093703 7A73E184  ppm a!
calculated TricaprinlntStd 21,908 11165860 9598.05590 20000000 ppm 41
results for TotalDis 23,208 1157.9366 84908288 1054.4917  ppm 7!
. Dillien 24191 RRE.3480 4741.7713 39522752 ppm 4!
the Bio- TatalTris 25.491 43005072 285127246 2481.1087 ppm 5.
diesel Trillien 28,000 1618.0280 119406329 99525397 ppm 101
sam p|e_ 134234625 89717 491 378797033 u
The result
for Glyc-
erol is the s
free glyc- :
erin and 2
the sum of b
the Total o
Mono, To- 3
tal Di ar!d . | sl
Total Tris = =1k
are the Channel: i‘l v| [ |Jpdate ] [ Save... ] [ |ntegration... ] [ Format... ] ;
4
bOUﬂd. Recognized peaks only _ :
glycerin. I bniieiet seponsrts [ Cloze ] [ Calibrate. .. ] [Eallbrate all..
alzo —
[ Copy results log ] [ Clear rezu o results Ing...] [.-'f-.du:l to resultz Iu:ug]

. )b G tew fuet Fome lock Qas wndow bed I
Click the Copy button, then O R TR R T T EIES
Paste the Results into Excel for | o 4 -~~~ " "~ -~~~ ]
further calculations or to pro- 2 Cooa ED 7 W B A8 T i

microsoft [xcel - Book!

TolalMong

9 TolalTrs

Erd

15263 04742 1651565 3565348 ppm B,
17.550 1360440 093703 TST610 ppm a
nf 21908 1116566 9548 058

23\ 1157935 B490829 1054 491 ppm 7
24191  5A6MB 4741771 3962 275 ppmi 4
25491 430507 251272 2481108 ppm ]

000 ppm

5 118
5 o7
4 1
5 0B
5 ns
L] B4E3

10 TriOhen 28 1618028 1194063 595254 ppm n 219
1
12
12
14
14
16
7
18
:]
o
21 —
&2
3
24
*
%
2
=
]
E1]

EE]
44/ » b\ Sheet ( Shest2 / Sheetd /

[ Buimnnl 5 - Micpon..

40 Pk Srgle - COM1

EE




