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Quantitation of Stearamide & Antioxidants in an Extruder Build-up 

CASE STUDY 

Quantitation of Stearamide & Antioxidants 

in an Extruder Build-up 

 

 
OBJECTIVE 

The purpose of this work is to quantitate a series of components in an extruder buildup including stearamide and 

a series of antioxidants.  

 
ANALYTICAL STRATEGY 

Quantitation of the stearamide and the antioxidants (Irganox 1010, Irganox 1076) from the extruder 

buildup was performed by GCMS and QTOF-LCMS respectively. 

  

Read the following report to see the full analysis. 
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Dear Valued Client: 
 
Please find enclosed the test results for your samples described as: 
 

1. Unknown Extruder Build-up 

 
The following tests were performed: 
 

1. Gas Chromatography Mass Spectrometry (GCMS)  
2. Quadrupole Time of Flight Liquid Chromatography Mass Spectroscopy (QTOF-

LCMS) 
 

Objectives 
 
The purpose of this work is to quantitate a series of components in an extruder buildup 
including stearamide and a series of  antioxidants.  GCMS and QTOF-LCMS were used  
for this purpose.  
 
Summary of Results 
 
GCMS analysis indicated that the quantity of stearamide in the extruder buildup was 
24.33% by weight.  
 
The sample was also examined by QTOF-LCMS in order to quantify the amount of 
Irganox 1010 and Irganox 1076. Irganox 1010 and 1076 were found to be present at 1.77% 
and 2.80% by weight, respectively.  
 
Calibration curves and tabulated data for both techniques can be seen in the Individual 
Test Results section below. 
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Individual Test Results 
 

A summary of the individual test results is provided below. All accompanying data, 

including spectra, has been mailed in the data section of this report.  

 

GCMS   

 

A stock solution of Stearam ide was prepared at a concentration of  10.38 mg/ml in 10 m l 
chloroform.  Dilutions of this standard were prepared  at 1:10 (1.04 mg/m l) and 1:100 
(0.104 mg/ml), and a calibration curve was constructed based on the peak areas observed. 
 

 
Figure 1 – Calibration curve for stearamide. 

 
The calibration curve prepared was used to calculate the concentration of stearamide 
present in the sample.  The equation for the linear regression line is: 
 ܻ ൌ 5.320 ൈ 10ି଼ሺܺሻ െ 0.398          ܴଶ ൌ 0.9947 
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Table 1 – Stearamide Content 

 

Sample  Concentration Peak Area 
 Composition 

(% w/w) 

Unknown Extruder 

Build-up 

1 1.1930 29919261 23.74 
2 1.2232 30486508 24.34 
3 1.2510 31008662 24.89 

Average 1.222 30471477 24.33 

 
 
 
QTOF-LCMS –A solution of the sam ple was prepared by dissolving 3.5 m g in 1 m l 
of a 25/25/50 Acetonitrile/Methanol/Isopropa nol. A stock solution containing 1mg/m l 
each of Irganox 1010 and Irganox 1076 was also pr epared and dilutio ns of this stock 
solution were used to create calibration curves for each component. 
 
Background information 

 
A number of plots a re used to aid in interpreting QTOF-LCMS data.  This includes Base 
Peak Chrom atograms (BPC), Extracted Ion Chromatograms (EIC), Mass spectra (MS) 
and Product Ion Spectra (MSMS).  A BPC is formed by plotting the most intense ion at a 
given retention tim e. This sp ectrum is particu larly usef ul f or iden tifying th e r etention 
time of unknowns. EICs are form ed by plotting a single mass at all reten tion times. This 
could be considered a plot of peak inte nsity (~com pound concen tration) for a single 
compound (and its isomers) verses retention time. 
 
Quantitation of  a pa rticular com ponent r elies on EIC' s of the  approp riate m ass f or the  
compound of interest. T he areas of the EIC p eak for the sa mple and reference standards 
are co llected and prop erly s caled using th e internal stan dard. A calibration cu rve is 
created by plotting the relative response of the LCMS ve rsus the concentration of the  
standards. The relative response of the sam ples is then compared to this calibration curve 
to find the target compound concentration. 
 
Results 

 
Figures 2 and 3 provide the calibration curv es for Irganox 1010 and Irganox 1076, 
respectively. Tables 2 and 3 provide each individual injection and average concentration 
values for each component. The weight percent of each component in the original sample 
is also provided. 
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Figure 2 – Calibration Curve for Irganox 1010 

 
 

Table 2 – Irganox 1010 Content 

 

Sample  Concentration 

(mg/ml) 

 Composition 

(% w/w) 

Unknown Extruder 

Build-up 

1 0.059 1.69 
2 0.065 1.86 
3 0.063 1.80 
4 0.060 1.71 

Average  0.062 1.77 

 
 

y = 3.026x10
6 
+ 4.847x10

5
ln(x) 

R
2
 = 0.9923 
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Figure 3 – Calibration Curve for Irganox 1010 

 
 

Table 3 – Irganox 1076 Content 

 

Sample  Concentration 

(mg/ml) 

 Composition 

(% w/w) 

Unknown Extruder 

Build-up 

1 0.086 2.46 
2 0.107 3.06 
3 0.103 2.94 
4 0.096 2.74 

Average  0.098 2.80 

 
 
 
Analysis Conditions 

 
This section of a Jordi repo rt provides inform ation on the m ethods used including 
instrument type, temperatures, solvents, sample preparation, etc.  The sp ecific conditions 
have been removed for this case study. 
 
 

 

 

 

 

y = 3.40x10
7 
x

2 
+ 3.78x10

7 
x + 1.28x10

6
 

R
2
 = 0.9762 

Page 6 of 40



Closing Comments 
 
Deformulation of an unknown m aterial is intended to provi de a best estim ate of the 
chemical nature of the sam ple. All chem ical structures are s upported by the evidence 
presented b ut are sub ject to  rev ision upon re ceipt of ad ditional evidence. Additional 
factors such as material processing conditions may also affect final material properties.  
 
 
Jordi Labs specializes in polymer testing and has 30 years experience doing complete 
polymer deformulations. We are one of the few labs in the country specialized in this 
type of testing. We will work closely with you to help explain your test results and solve 
your problem. We appreciate your business and are looking forward to speaking with you 
concerning these results. 
 
Sincerely, 
 
Mark Jordi 
 
Mark Jordi, Ph. D. 
President 
Jordi Labs LLC 
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GCMS RESULTS 
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216ST.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   6:31     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide Stock 5mg/ml             
Misc Info  :                                                 
Vial Number: 10
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Abundance TIC: J5216ST.D
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TIC: J5216ST.D
                J5216 Jordi Stearamide Stock 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     21.076     rm   0.571    174915884          20.882      21.453
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216STA.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   7:13     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide Stock 5mg/ml             
Misc Info  :                                                 
Vial Number: 10
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Time-->

Abundance TIC: J5216STA.D
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TIC: J5216STA.D
                J5216 Jordi Stearamide Stock 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     21.098     rm   0.571    192519281          20.882      21.452
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216STB.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  15:00     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide Stock 5mg/ml             
Misc Info  :                                                 
Vial Number: 10
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Abundance TIC: J5216STB.D
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TIC: J5216STB.D
                J5216 Jordi Stearamide Stock 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     21.109     rm   0.891    209960468          20.789      21.680
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216STC.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  15:43     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide Stock 5mg/ml             
Misc Info  :                                                 
Vial Number: 10
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TIC: J5216STC.D
                J5216 Jordi Stearamide Stock 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     21.093     rm   0.834    184735622          20.876      21.710
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\STE1_10.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   5:07     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to10 Dilution 5mg/ml    
Misc Info  :                                                 
Vial Number: 11
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TIC: STE1_10.D
                J5216 Jordi Stearamide 1to10 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.990     rm   0.422     37363161          20.876      21.298
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\STE1_10A.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   5:49     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to10 Dilution 5mg/ml    
Misc Info  :                                                 
Vial Number: 11
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TIC: STE1_10A.D
                J5216 Jordi Stearamide 1to10 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.984     rm   0.422     33277613          20.882      21.304

Page 20 of 40



File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5216JOR\STE1_10B.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  13:35     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to10 Dilution 5mg/ml    
Misc Info  :                                                 
Vial Number: 11
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Abundance TIC: STE1_10B.D
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TIC: STE1_10B.D
                J5216 Jordi Stearamide 1to10 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.979     rm   0.788     30777377          20.865      21.653
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5216JOR\STE1_10C.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  14:18     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to10 Dilution 5mg/ml    
Misc Info  :                                                 
Vial Number: 11
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TIC: STE1_10C.D
                J5216 Jordi Stearamide 1to10 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.985     rm   0.719     33109087          20.882      21.602
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\STE1100.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   3:42     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to100 Dilution 5mg/ml   
Misc Info  :                                                 
Vial Number: 12
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Abundance TIC: STE1100.D
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TIC: STE1100.D
                J5216 Jordi Stearamide 1to100 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.939     rm   0.251      2302341          20.870      21.122
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\STE1100A.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   4:24     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to100 Dilution 5mg/ml   
Misc Info  :                                                 
Vial Number: 12
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Abundance TIC: STE1100A.D
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TIC: STE1100A.D
                J5216 Jordi Stearamide 1to100 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.942     rm   0.308      2416253          20.873      21.182
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\STE1100B.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  12:09     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to100 Dilution 5mg/ml   
Misc Info  :                                                 
Vial Number: 12

4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00

100000

200000

300000

400000

500000

600000

700000

800000

900000

1000000

1100000

1200000

1300000

1400000

1500000

1600000

1700000

1800000

Time-->

Abundance TIC: STE1100B.D
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TIC: STE1100B.D
                J5216 Jordi Stearamide 1to100 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.949     rm   0.354      3219031          20.881      21.235
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\STE1100C.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  12:52     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Stearamide 1to100 Dilution 5mg/ml   
Misc Info  :                                                 
Vial Number: 12
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Time-->

Abundance TIC: STE1100C.D
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TIC: STE1100C.D
                J5216 Jordi Stearamide 1to100 Dilution 5mg/ml

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.940     rm   0.480      2589368          20.883      21.362
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216SA.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   8:37     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Sample 5mg/ml Chloroform            
Misc Info  :                                                 
Vial Number: 13
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Abundance TIC: J5216SA.D
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TIC: J5216SA.D
                J5216 Jordi Sample 5mg/ml Chloroform

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.973     rm   0.251     29919261          20.882      21.133
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216SA1.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010   9:20     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Sample 5mg/ml Chloroform            
Misc Info  :                                                 
Vial Number: 13
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Abundance TIC: J5216SA1.D
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TIC: J5216SA1.D
                J5216 Jordi Sample 5mg/ml Chloroform

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.973     rm   0.468     30486508          20.871      21.339
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216SA2.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  10:02     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Sample 5mg/ml Chloroform            
Misc Info  :                                                 
Vial Number: 13
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Time-->

Abundance TIC: J5216SA2.D
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TIC: J5216SA2.D
                J5216 Jordi Sample 5mg/ml Chloroform

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.972     rm   0.297     31008662          20.869      21.166
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File       : C:\HPCHEM\1\DATA\2010\JOB2010\J5217JOR\J5216SA3.D
Operator   : Kimberly Vitiello
Acquired   : 28 Oct 2010  10:44     using AcqMethod GCMS               
Instrument :   DMS Instr
Sample Name: J5216 Jordi Sample 5mg/ml Chloroform            
Misc Info  :                                                 
Vial Number: 13
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Time-->

Abundance TIC: J5216SA3.D
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TIC: J5216SA3.D
                J5216 Jordi Sample 5mg/ml Chloroform

Peak#  Ret Time   Type   Width         Area      Start Time    End Time
   1     20.973     rm   0.434     27570876          20.870      21.304
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