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THE SCIENCE OF WHAT'S POSSIBLE.”
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r F1. FRSORER(EHEEVSRE)
= —r = e — = e IR/ —IVEEARIHEEZIVI-ILEEH
ompuun elention oncentration b Upﬂ n {‘.‘H‘.'L‘Ij e VAN =" 1>
Time Rangc (\'1“") (\]U) ?To I’&mﬂ tbt(?T:FRI\):s V)I/:-I:I\
(min) (2/100ml) A=A RIVE=A.TIVD—A, ?LM\ oY
Dextrin 2.43 0.169 -3.65  0.9992 174 134 tO—)b. BF&. I2/—-)ITT, K1l
Maltotriose 2.83 0.0519-1.12  0.9998 21.1 0.03 WatersOHPLCY AT LEZRAVTAILE-
Maltose 3.08 0.118 -2.55 0.9999 22.5 -5.58 7J§L\;’E'1T§ - EHE UJ;EJE . /ﬁliﬁ'ﬁsiﬁ1t
Dextrose 3.57 0.111 -2.39 0.9999 23.1 -8.92 7\ - . — o o
Lactic Acid 4.59 0.0169-0.363  0.9999 16.4 -2.14 bt];*ﬁgriauibaj.j—\:czo &= ot
Glycerol 4.95 0.0608-1.31  0.9999 17.0 -7.49 DIREAMOA TN DRIESNFELI,
Acetic Acid 5.59 0.0173-0.372  0.9999 12.1 -8.31
Ethanol 7.89 0.697 - 5.00 0.9999 8.79 64.1
Peak Area = (standard concentration  slope) + intercept F1lCIREHEREFEHFELEDOETRL
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r F2. TRIEXRAOBHIS/ - IVRESHOLE

Component Vendor's Value Analysis Results' Relative error (%)
(2/100ml) {2/100ml)
Dextrin 3.25 3.076 £0.017 -5.33
Maltotriose 1.00 1.073 £0.003 7.30
Maltose 2.00 1.976 +0.009 -1.20
Glucose 2.00 1.909 =0.007 -4.55
Lactic Acid 0.30 0.305 £0.001 1.67
Glyeerol 1.00 1.046 +0,004 4.60
Acetic Acid 0.30 0.289 0,002 -3.07
Ethanol 12.00 12.14 =0.04 1.17

1: Results of 6 measurements. The standard deviation is also shown as the measurement
uncertainty.
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Bt L S ORI BBROpH(FHEDRE)(C
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Sulfuric acid (mM)

r ®3. BHHEPORBRRENELICHTZEELARE

Concentrations (in g/100ml) measured in different sulfuric acid concentrations'

Component

0.452mM~

0.470mM”

0.479mM-

0.488mM-

0.497mM”

0.515mM

Dextrin

2.999 + 0.020

3.008 +£0.013

3.018 +0.026

2983 +0.026

3.034+0.013

2.995 +0.023

Maltotriose

1.064 + 0.008

1.068 + 0.006

1.066 + 0.008

1.061 + 0.008

1.074 + 0.005

1.064 +0.009

Maltose

1.937+0.012

1.950 % 0.009

1942+ 0.016

1.948 + 0.014

1.958 + (1,009

1.932 +£0.014

Cilucose

1.870+ 0.012

1.885 + 0.000

1.875 +0.015

1. QQ1+UI‘.]]$

1.802 + 0.008

1.865 +0.015

Lactic Acid 0.306 £0.002 | 0.307+0,002 |0.304=0.002 |0.304+0.002 ]0.304+0.001 | 0.301 +=0.002
Glycerol 1.O17 £ 0,006 | 1.026 £0.005 | 1.022 £ 0.008 | 1.024 £ 0.007 | 1.030+ 0.005 | 1.016 +0.008
Acetic Acid 0.275+0.002 | 0.280+0.003 | 0.274+0.002 | 0.280+0.002 |0.276+0.002 | 0.274 +0.003
Ethanol 11.930+0.072 | 12.025+0.057 | 12.016=0.083 | 12.005+0.088 | 12.065+0.057 | 11.935+0.097

I: The standard deviation is shown as uncertainty. 2

4: Number of measurement is 2 1.

: Number of measurement is 30. 3

3: Number of measurement is 20.
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1. Hileman, B. Energy for a Sustainable Future, CE&EN. 84:7, 70-75, 2006.
2. Renewable Fuels Association Home Page: www.ethanolrfa.org.

3. Kohl, S. “Ethanol 101-5: Managing Stress Factors”, Scott Kohl, Ethanol Today,
1:36-37, 2004.

4. Optimizing Ethanol Production with High Performance Liquid Chromatography,
Waters Application Note no. 720000455EN

5. Data were acquired using a 1525 Binary pump because the system was
available. Since this method uses isocratic elution, a 1515 HPLC pump
is suitable for this application.

6. Personal communication with vendor; product contains approximately 10%
low molecular weight fraction.

7. Composition of the dextrin, maltotriose, maltose, and an unidentified impurity
were estimated by the peak areas of each component. No adjustments were
made for differences in Rl response factors.
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