Reversed Phase HPLC-UV Method for Biodiesel Analysis
SOP updated: Feb 3, 2024 by Griffen Gonzalez and Aaron Socha

Adapted from:  Murphy, KM. (2012) Analysis of Biodiesel Quality Using Reversed Phase High-Performance Liquid Chromatography.  Available for download here: 

Scope:  Method is used after stage 1 and stage 2 reactions to quantify residual di- and triglyceride esters.  Can possibly be used for biodiesel esters and mono-glycerides but peak overlap makes this region less reliable for quantification.  

Instrument:  Shimadzu HPLC
Detector:  Shimadzu DAD 
Column:  Kinetex® 2.6 μm C18 100 Å LC Column 150 x 4.6 mm + SecurityGuardTM
ULTRA Cartridges UHPLC C18 4.6mm Guard column 
Method:  C18_biodiesel_121823
Solvent A:  85% MeCN 15% H2O +0.1% TFA (or HOAc)

Solvent B: Acetone + 0.1% TFA (or HOAc)

	Time (min)
	Solvent A (%)
	Solvent B (%)

	0
	100
	0

	10
	100
	0

	20
	70
	30

	40
	20
	80

	50
	0
	100

	60
	0
	100


Sample concentration:  25 mg/mL in THF
Injection volume:  5 mL

Supplies Needed:

- 20 mL scintillation vial

- GC vial

- THF

- 27µL of sample
- 1000µL pipette

- 20µL pipette

- 3mL syringe

- 0.45 micron Luer lock nylon filter

I.  Biodiesel Sample Preparation:
1) Tare scintillation vial and record mass.

2) Using the 20µL pipette, sample from biodiesel top phase: 2 x 13.5µL aliquots (approx. 25mg of sample) into the tared scintillation vial.  

3) Weigh sample on analytical balance.  Subtract vial mass.  Sample mass should be approximately 25mg.
4) Add calculated value (X) of THF to the scintillation vial to prepare a 25 mg/mL solution of the sample.
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3) Draw the solution into a 3mL syringe and attach Luer lock nylon filter (0.45 micron)

4) Filter sample into a GC vial

5) Label vial with appropriate name 

6) Add sample to HPLC sample tray and note position
II.  Booting HPLC and choosing the Method:

*make sure all needed power (red tape) is ON before continuing*

1) Click on LCsolution software

2) Click top left most analysis labeled 1 (opening data acquisition)

3) File -> Open method -> Go back to data folder -> Orgo_Lab -> C18_biodiesel_121823

4) Simple Settings should display:


- 70.01 Time Program


- .700mL/min pump flow


- 0% solvent B, C, and D conc.


- 50ºC Temp

5) Check the volumes of solvent A and B to ensure there is enough to run all samples assuming volume requirement of each solvent as ~50 mL/sample.  
6) Turn on pump/oven using icons at top bar of software.  Error light on pump can be cleared with CE button on physical pump.  It will also clear when method starts.
7) Wait for pump pressure to equilibrate (approx. 10 min using initial conditions of 100% solvent A, should be about 1030 psi)
III.   Preparing the Sample Sequence:

1) Once samples are in the tray, and tray inserted until a click noise is heard, on the left of the screen select Batch Processing.
2) Scroll down and add new row and copy the row with the same method being used (_biodiesel_121823.icm)

3) Change the file number to match where the sample(s) placed (step 6 in Sample Prep)
4) Be sure to use 5 mL injection volume
5) Change the data file to appropriate name and folder *Leave all else the same*

6) Highlight the samples needed to be run

7) On the left side press the Batch Start button

8) Make sure it has the “selection lines” correct, if not cancel action and press Batch Start again.  

NOTE:  If monitoring the data in real time and baseline appears flat (not curved) after ~30 min, there is an unknown error and the sample has to be re-run.  This often happens on the first sample, but will not happen to samples in a sequence after a successful first sample.  The source of the error is not know but maybe due to a hastily equilibrated column (see Method step II. 7). 
Data Analysis:

1. Open Data Analysis from ‘Software Roadmap’
2. Open data file from location specified in Sequence step III.5

3. All samples are analyzed at 210 nm
4. To integrate samples, enlarge section of interest and delete any integrals appearing as long red vertical lines.  You will need to re-draw the baseline.  Use icons for sample integration.

5. To view peak area integrations, click View/peak table

Below are some representative samples and integral values collected in January 2024:
a. THF blank
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Peak assignment:

RT (min) 
lit (methyl ester)
area

compound

4.90                  


NA                   THF 

b. Distilled Biodiesel 

[image: image3.emf]0


10


20


30


40


50


60


min


-1500


-1000


-500


0


500


1000


mAU




0 10 20 30 40 50 60 min

-1500

-1000

-500

0

500

1000

mAU


Major peak assignments (red):

RT (min) 

area

compound

4.91                  
NA                   THF 

11.229


11099679         ethyl linoleate

11.829


2410442

12.593


893806

14.336


55991

15.793


28159598 
ethyl oleate

19.656


57890

20.238


3130583

21.546


2510886

22.252


3781613

c. Soybean oil (TG)
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Soybean oil (enlarged TG region)
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TGs

	41.956

42.055

42.424

42.925

43.452

43.828

44.394

44.498

44.814

45.402

45.830

46.371

46.501

46.804

48.168

48.344

48.524

48.924

49.300

49.869


	628662

404265

9194

2600506

19484

3296885

31291

14397

2805216

93646

1818738

42319

24434

753730

44745

26107

165356

151239

282473

436989



d. Peanut oil / waste oil (post Stage 1 reaction analysis 01/25/24). Griffen G.
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RT

area at 210 nm

10.261

126657

10.889

8596050 main ethyl ester
11.431

1638600

12.143

247062

12.904

90421

15.013

14773971

17.221

2434

17.856

33906

18.415

124489

19.431

42226

20.195

2550047

26.086

6998988

29.452

282781

Diglyceride section 31-39 min:
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31.611

939479 * is this diglyceride
32.180

152325

33.554

160966

33.812

867522 * is this diglyceride
35.827

147818

35.932

46656

37.584

48851

37.704

55200

Triglyceride section:  43.0-48.0 min 
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44.105

2861282

44.411

14532

44.520

51333

44.585

61345

44.722

34075

44.990

4829910

45.369

86651

45.475

58520

45.579

52853

45.724

120043

45.940

3719717

46.180

77375

46.368

103087

46.474

188580

46.540

198975

46.880

2790038

47.237

9766

47.487

740542

47.981

22740

48.026

11734

48.061

16743

48.174

109330

48.284

27374

48.387

13979

48.463

11310

48.755

23206

48.833

47509

48.930

61369

49.052

80406

49.117

65579

49.220

83024

49.295

43438

49.379

109348

49.470

68830

49.627

76071

49.690

25304

49.941

254997

Griffen Test Waste Oil 1st Stage Failure
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Triglyceride region
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	Peak Number
	Ret. Time
	Area

	1
	43.179
	638250

	2
	44.105
	3355772

	3
	44.990
	4764341

	4
	45.940
	3678500

	5
	46.880
	2906551

	6
	47.501
	335366

	7
	47.790
	665270

	Total
	4.611
	


Diglyceride region
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	Peak Number
	Ret. Time
	Area

	1
	31.785
	5750486

	2
	33.739
	12700078

	3
	35.836
	9521349

	4
	37.889
	2362971

	Total
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