Haltermann Test & Reference Fuels

Proposed CARB-III Repeatability and Reproducibility Study

Study Basis

* Fuel samples produced in lab under controlled
conditions

— Manufacturing scale would present additional
challenges

e 16 Samples of same fuel sent out to labs
o 4 different analytical labs in Houston area

« Blind analysis...no specifications or targets
provided to the analytical lab. Hence, no bias.
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Findings
« Data and results in attached spread sheet
 Analytical data compiled on a typical blend

e Statistical analysis performed on the lab
results

e Some parameters Iin the proposed CARB
specs are narrower that the reported ASTM
reproducibility for those methods. These are
highlighted In pink.

« The proposed specs do not appear to pass the
CARB predictive model.
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PRODUCT: !CAF{B-III E10 Certification Gasoline
Repeatibility & Reproducibility study
Analysis Date: August 2010 ASTM
r E
TEST METHOD UNITS SPECIFICATIONS Mean Stamdard | Sample 5% Confidence Interval
MIN I T-ﬁ-HEETI MAX Deriation Fize Fingle Measurement
Distillation - IEF ASTM OSE F 04,2 41 1% 00,5 - 117.3
L F 130.6 5.2 16 125.3 - 137.4
105 F 1366 21 [ 132.0 - 1411
205 F 144.2 1.3 16 140.0 - 148.3
305 F 151.4 35 16 143.9 - 153.0
405 F 1769 5.3 16 1531 - 194.5
g0 F 205 215 13 34 2155 a5 & £oEa - g0t
20 F 2233 45 16 2202 - 2396
T F 2464 35 16 253.0 - 2538
B0 F 2128 4.5 16 2625 - 2831
Az F 30 320 28 73 314.3 a1 & 071 - s22E
95% F 3502 3.2 16 3233 - 3310
Diistillation - EF F 230 G565 3.9 16 347.3 - FEd.5
Recouery val 35.0 (i 16 366 - 345
Residus wol ¥ 2.0 10 k| 1% G - 11
Loss waol 11 0.6 16 -0.2 - 23
Fieid Vapor Pressure ASTH D519 ps=i GA 1.2 L1 I B3 740 0.05 16 1.0 - 1.2
Ethancl content ASTM D415 wol ¥ a2 oo 0.z 0# && 04 i 1.34 - A75
MTEE content ASTM D415 wol X 0.05 I
Sulfur ASTM DB462 ppm g n & 10 16 574 - 10.13
Composition, aromatics LESTR OERSD wol % 20,0 22.0 044 140 200 15 i 1&.7T - o5 5
Composition, olefins LSTR DERRD wol 2 4.0 E.0 030 0.y9 55 04 4 507 - 5 A%
Benzens B5TMDEEE0 ] wolx 0.6 0.3 o0z 009 0.6 01 & 048 - 073
Sensitivity DZE3342700 [ 10.2 0.4 16 9.36 . 10.59

DAE15 detection limit 0_2%




