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November 9, 2001

University of Kansas
Tertiary Oil Recovery Project
4008 Learned Hall
Lawrence, KS 66045

ATTN: Mr. Richard Pancake

Subject: Bemis-Shutts Field
Ellis County, KS
File: RFL 2001-081

Dear Mr. Pancake:

Samples of stock tank oil from selected wells in the subject field were forwarded to our laboratory facilty in
Houston, Texas USA for compositional analyses. Each of the samples was analyzed by temperature-programmed,
capillary chromatography to a triacontanes plus residual fraction. In addition, the total sample molecular weight
was measured by freezing point depression using a cryoscope and the total sample density was measured using a
frequency-based automated densitometer. No nitrogen content was found in any of the samples submitted for
analysis and the complete results of the analyses are presented on the following pages.

1t has been a pleasure to perform these tests for University of Kansas, Lawrence, KS. Should any questions arise or
if we may be of further service in any way, please do not hesitate to contact me.

Sincerely,

Lee Williams

Laboratory Manager

PENCOR Special Fluid Studies
Houston, Texas

LW:encl
1cc: Addressee

PENCOR Reservoir Fluid Specialists
£316 Windfern Road, Houston, T 77040, {713) 328-2411 fax: (713) 328-2197 email: LWilllams@CoreLab.com



Composition of STO Hadley B1

( From Chromatographic Technique )

University of Kansas
Hadley B1 Well
RFL 2001-081

Total Liquid Molecular Weight
Total Liquid Density (gm/cc)
Total Liquid API Gravity

Sample Characteristics
This is Core Lab sampie number 611

Properties of Heavy Fractions

Component Mol Wt Density Mw Yol
% %1 _(gm/¢ ® ' %

Hydrogen Sulfide .00 .00
Carbon Dioxide .00 .00
Nitrogen .00 .00
Methane .00 .00
Ethane 00 .00
Propane .00 .00
iso-Butane .00 .00
n-Butane 2.38 61 .5840 58.1 0.89
iso-Pentane 1.51 48 6244 72.2 0.66
n-Pentane 2.52 .80 6311 72.2 1.08
Hexanes 524 194 .6850 840 242
Heptanes 8.94 3.78 7220 960 . 448
Octanes 10.70 505 .7450 107.0 578
Nonanes 7.77 414 .7640 121.0 4.63
Decanes 7.06 4.17 .7780 1340 4.58
Undecanes 562 364 .7890 147.0 394
Dodecanes 441 3.13 .8000 161.0 334
Tridecanes 471 3.63 8110 . 1750 3.83
Tetradecanes 3.92 3.28 .8220 180.0 341
Pentadecanes 3.59 3.26 8320 206.0 3.35
Hexadecanes 3.06 2.99 .8390 2220 3.04
Heptadecanes 2.69 2.81 .8470 237.0 2.84
Octadecanes 260 288 8520 2510 2.89
Nonadecanes 2.36 273 .8570 263.0 272
Eicosanes 1.96 2.38 .8620 275.0 2.36
Heneicosanes 175 2.24 .8670 291.0 2.20
Docosanes . 1.39 1.87 .8720 305.0 1.83
Tricosanes 1.28 1.80 .8770 318.0 1.75
Tetracosanes 1.12 1.64 8810 331.0 1.59
Pentacosanes 113 1.71 .8850 3450 1.65
Hexacosanes .90 142 .8890 359.0 1.37
Heptacosanes 93 1.54 8930 3740 1.47
Octacosanes .80 1.36 .8960 388.0 1.30
Nonacosanes .80 1.41 .8990 402.0 1.34
Triacontanes plus 886 3331 9714 853.7 29.29

Totals ......... Tanmenlennand |;~m
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Plus Fractions Mol wt Density | *API Mw
% % | (gm/cc)
Hexanes plus 9359 98.11 0.861 328 2380
Heptanes plus 88.35 96.17 0.865 319 2471
Decanes plus 6094 83.20 0.887 27.8 30959
Undecanes plus 5388 7903 0.894 266 3330
Eicosanes plus 2092 5068 0938 192 5500
Pentacosanes plus 1342 4075 0.956 164 68938
Triacontanes plus 886 3331 0.971 140 8537
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University of Kansas
Hadley B-8
RFL 2001-081

Composition of STO Hadley B8

( From Chromatographic Technique )

Component Mol wt Density Mw Vol
% 3 ) % |
Hydrogen Sulfide .00 .00
Carbon Dioxide .00 .00
Nitrogen .00 .00
Methane .00 .00
Ethane .00 .00
Propane .00 .00
iso-Butane .00 .00
n-Butane 1.29 33 .5840 58.1 0.49
iso-Pentane .92 .29 6244 722 0.39
n-Pentane 212 67 6311 722 091
Hexanes 4.51 1.66 6850 84.0 207
Heptanes 838 353 7220 96.0 4.19 Sample Characteristics
Octanes 10.55 4.94 .7450 107.0 570 This is Core Lab sample number 608
Nonanes 8.10 430 .7640 121.0 4.82
Decanes 7.40 4.35 .7780 134.0 4.79 Total Liquid Molecular Weight ............cccooooovveri 228.0
Undecanes 582 375 .7890 147.0 - 4.07 Total Liquid Density (gm/cc) ... 0.8565
Dodecanes 473 334 .8000 161.0 358 Total Liquid AP Gravity ........ccooovoiiiici e, 335
Tridecanes 4.90 3.76 .8110 175.0 397
Tetradecanes 4.06 3.38 .8220 190.0 = 3.52
Pentadecanes 3.68 3.33 .8320 206.0 3.43
Hexadecanes 3.12 3.04 .8390 2220 3.10
Heptadecanes 2.82 293 .8470 237.0 296
Octadecanes 2.68 295 .8520 251.0 296
Nonadecanes 2.42 2.79 .8570 263.0 279
Eicosanes 1.98 239 .8620 275.0 2.37
Heneicosanes 1.79 229 .8670 291.0 2.26
Docosanes 1.36 1.82 .8720 305.0 1.79
Tricosanes 1.35 1.88 .8770 318.0 1.83
Tetracosanes 1.26 1.83 .8810 331.0 1.78
Pentacosanes 1.22 1.84 .8850 3450 1.78
Hexacosanes 1.02 161 .8890  359.0 1.55 Properties of Heavy Fractions
Heptacosanes .99 1.62 .8930 374.0 1.55
Octacosanes 92 1.56 .8960 388.0 1.49
Nonacosanes .84 1.48 .8980 402.0 1.41 Plus Fractions Mol Wt Density | °APIi MW
Triacontanes plus 976 3234 9750 754.8 28.42 % % (gm/cc) B
Hexanes plus 9567 9871 0.861 327 2352
Heptanes plus 81.16 97.05 0.865 318 2427
Decanes plus 6413 84.28 0.887 279 2996
Undecanes plus 56.73 7993 0.893 26.7 3212
: Eicosanes pius 2249 5066 0.938 181 5134
Pentacosanes plus 1475 40.45 0957 162 6250
Triacontanes plus 976 3234 0975 135 7548
- —
“otals .....c..... I 10000[ Luu.uol JJUU.UO
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Composition of STO Hadley K-1

University of Kansas

Hadley K-1 Well
RFL 2001-081

( From Chromatographic Technique )

Component Mol wit Density mMw Yol
% % (gm-* ° % |

Hydrogen Sulfide .00 .00

Carbon Dioxide .00 .00

Nitrogen .00 .00

Methane .00 .00

Ethane .00 .00

Propane .00 .00

iso-Butane .00 .00

n-Butane 2.85 73 .5840 58.1 . 1.06

iso-Pentane 1.42 .45 6244 72.2 0.61

n-Pentane 2.86 R 6311 72.2 1.23

Hexanes 516 1.91 6850 84.0 2.38

Heptanes 870 368 .7220 96.0 434 Sample Characteristics

Octanes 10.32 4.87 .7450 107.0 555 This is Core Lab sample number 607

Nonanes 7.52 4.01 .7640 121.0 4.47

Decanes 6.74 3.98 7780 134.0 4.36 Total Liquid Molecular Weight ..................occoooiveire . 227.0

Undecanes 542 351 .7890 147.0 3.79 Total Liquid Density (gm/cc)

Dodecanes 4.43 314 .8000 161.0 335 Total Liquid AP Gravity ..o e

Tridecanes 464 3.58 .8110 175.0 376

Tetradecanes 3.92 3.28 8220 190.0 3.40

Pentadecanes 3.66 332 .8320 206.0 3.40

Hexadecanes 2.93 2.87 .8390 222.0 291

Heptadecanes 2.81 293 .8470 237.0 295

Octadecanes 2.53 2.80 .8520 251.0 2.80

Nonadecanes 2.37 275 8570 263.0 273

Eicosanes 1.76 213 .8620 275.0 2.10

Heneicosanes 1.69 217 8670 291.0 2.13

Docosanes 1.28 1.72 .8720 305.0 1.68

Tricosanes 1.27 1.78 8770 318.0 173

Tetracosanes 1.05 1.53 .8810 331.0 1.48

Pentacosanes 1.00 1.52 .8850 345.0 1.47

Hexacosanes .87 1.38 8890  359.0 1.32 Properties of Heavy Fractions

Heptacosanes .87 1.43 .8930 374.0 1.36

Octacosanes .80 1.36 .8960 388.0 1.29

Nonacosanes 72 1.28 .8990 402.0 1.21 Pius Fractions Mol wt Density | AP} mMw

Triacontanes plus 1041 34,98 9573 7631 31.12 % % | (gm/cc)
Hexanes plus 9287 9791 0.859 331 2393
Heptanes plus 87.71 96.00 0863 322 2485
Decanes plus 6117 8344 0.885 28.3 309.7
Undecanes plus 5443 7946 0891 272 3314
Eicosanes plus 2172 51.28 0931 203 5361
Pentacosanes plus 1467 4195 00946 180 6494
Triacontanes pius 10.41 34.98 0.957 16.2 7631

Totals ........... ~]100.00] 100.uu { T100.00
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University of Kansas

Hadley M1 Well
RFL 2001-081

Composition of STO Hadley M1

( From Chromatographic Technique )

Component J Mol J Wt Density Mw Yol
% % (gm/cc) %__|
Hydrogen Sulfide .00 .00
Carbon Dioxide .00 .00
Nitrogen .00 .00
Methane .00 .00
Ethane .00 .00
Propane .00 .00
iso-Butane .00 .00
n-Butane 2.43 60 .5840 58.1 0.88
iso-Pentane 1.21 .37 6244 72.2 0.51
n-Pentane 2.54 .78 6311 722 1.06
Hexanes 4.87 1.74 6850 84.0 2.18
Heptanes 837 342 7220 96.0 406 Sample Characteristics
Octanes 10.29 4.69 7450 107.0 5.40 This is Core Lab sample number 612
Nonanes 7.61 3.92 7640 121.0 4.40
Decanes 7.00 3.99 7780 . 1340 4.40 Total Liquid Molecular Weight ..............cooovvvevcrierereen. 2350
Undecanes 548 343 .7890 147.0 373 ’ Total Liquid Density (8m/¢C) ..ovevvvieeriinn. e 0.8576
Dodecanes 442 3.03 .8000 161.0 3.25 Total Liquid APl Gravity ..o, 333
Tridecanes 471 3.51 .8110 175.0 371 :
Tetradecanes 398 3.22 8220 190.0 3.36
Pentadecanes 3.71 3.25 .8320 206.0 335
Hexadecanes 319 301 .8390 2220 3.08
Heptadecanes 2.84 2.86 .8470 237.0 2.90
Octadecanes 2.82 301 .8520 251.0 3.03
Nonadecanes 2.56 2.87 8570 263.0 2.87
Eicosanes 2.00 2.34 .8620 275.0 2.32
Heneicosanes 1.90 2.35 8670 291.0 2.32
Docosanes 1.35 175 8720 305.0 1.72
Tricosanes 1.49 201 8770 3180 196
Tetracosanes 1.31 1.84 .8810 331.0 1.79
Pentacosanes 1.16 1.71 .8850 345.0 1.65
Hexacosanes 1.01 1.55 8890  359.0 1.49 Properties of Heavy Fractions
Heptacosanes 87 1.39 8930 374.0 1.34
Octacosanes .70 1.15 .8960 388.0 1.10
Nonacosanes .80 1.37 8990 402.0 1.30 Plus Fractions Mol Wt Density | °AP! Mw
Triacontanes plus 938 3484 9696 8729 30.81 - % - (gm/cc
Hexanes plus 9382 9825 0864 322 2461
Heptanes plus 8895 96.51 0.868 31.4 2550
Decanes plus 6268 84.48 0.882 27.5 3167
Undecanes plus 55.68 80.49 0.895 264 339.7
Eicosanes plus 2197 5230 0.938 193 5595
Pentacosanes plus 1392 4201 0.855 165 7090
Triacontanes pius . 938 34.84 0.970 143 87289
T r—— T1o0000] 107~ T ] 100.00
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Composition of STO Glathart #6

( From Chromatographic Technique )

University of Kansas

Glathart #6 Well
RFL 2001-081

Component Mol wt Density Mw Yol
% % (gm/cc) %

Hydrogen Sulfide .00 .00

Carbon Dioxide .00 .00

Nitrogen .00 - .00

Methane .00 .00

Ethane .00 .00

Proparne .00 .00

iso-Butane .00 00

n-Butane 4.16 1.08 .5840 58.1 1.57

iso-Pentane 177 57 6244 722 0.77

n-Pentane 3.45 1.11 6311 72.2 1.50

Hexanes 563 2.11 6850 84.0 262

Heptanes 919 394 7220 96.0 465 Sample Characteristics

Octanes 10.66 5.08 7450 107.0 581 This is Core Lab sampie number 601

Nonanes 7.72 417 .7640 1210 4.65

Decanes 7.00 4.19 7780 1340 4.59 Total Liquid Molecular Weight ...............coooveeeecr, 2240

Undecanes 5.50 361 .7890 147.0 3.90 Total Liquid Density (BM/CC) vovvieeeceecer e, 0.8508

Dodecanes 4.44 3.19 .8000 1610 3.39 Total Liquid AP Gravity ........ocooooveceeeeeeeeeeeeeorees e, 347

Tridecanes 4.45 3.48 .8110 175.0 3.65

Tetradecanes 371 3.15 .8220 190.0 3.26

Pentadecanes 3.41 314 .8320 206.0 3.21

Hexadecanes 2.90 2.87 .8390 222.0 2.91

Heptadecanes 2.50 265 .8470 237.0 2.66

Octadecanes 2.49 2.79 8520 251.0 2.78

Nonadecanes 2.25 2.64 8570 263.0 2.62

Eicosanes 1.56 1.92 .8620 275.0 1.90

Heneicosanes 1.65 2.15 .8670 291.0 211

Docosanes 1.19 1.62 .8720 305.0 1.58

Tricosanes 97 1.37 8770 3180 1.33

‘Tetracosanes 102 150 8810  331.0 1.45

Pentacosanes 1.00 1.54 .8850 345.0 148

Hexacosanes 87 1.39 8890  359.0 1.33 Properties of Heavy Fractions

Heptacosanes .89 148 .8830 3740 1.41

Octacosanes 74 1.28 .8960 388.0 1.22

Nonacosanes 72 1.30 .8990 402.0 1.23 Plus Fractions Mol Wt Density | °API Mw

Triacontanes plus 8.16 3468 9695 951.7 30.43 % % (gm/cc)
Hexanes plus 8062 97.24 0.860 328 2404
Heptanes plus 84959 9513 0.865 31.8 250.7
Decanes plus 5742 8194 0.889 275 3196
Undecanes plus 5042 77.75 0.896 263 3454
Eicosanes plus 1877 50.23 0.840 189 5994
Pentacosanes plus 1238 41.67 0.956 164 7538
Triacontanes plus 8.16 3468 0.969 143 9517

Totals ........... {100.00]100.00] 100.00
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Composition of STO Hall B17

University of Kansas

Hall B-17 Well
RFL 2001-081

( From Chromatographic Technique )

Component Mol Wt Density MW Vol
% %1 _(gm/ce) | %

Hydrogen Sulfide .00 .00

Carbon Dioxide .00 .00

Nitrogen .00 .00

Methane .00 .00

Ethane .00 .00

Propane .00. .00

iso-Butane .00 .00

n-Butane 3.18 .83 .5840 58.1 1.21

iso-Pentane 1.55 .50 6244 72.2 0.68

n-Pentane 312 1.01 6311 72.2 1.36

Hexanes 563 212 6850 840 263

Heptanes 915 394 7220 96.0 464 Sample Characteristics

Octanes 10.71 516 7450 107.0 585 This is Core Lab sample number 604

Nonanes 770 418 7640 121.0 4.65

Decanes 7.06 424 7780 134.0 463 Total Liquid Molecular Weight

Undecanes 557 367 .7890 147.0 395 Total Liquid Density (gm/cc) .

Dodecanes 4.29 3.10 .8000 161.0 3.30 Total Liquid AP Gravity ......oooooevoveeeeeee e,

Tridecanes 457 3.59 8110 175.0 376

Tetradecanes 3.80 324 .8220 190.0 3.35

Pentadecanes 349 3.22 8320 206.0 3.29

Hexadecanes 2.89 2.88 .8380 2220 291

Heptadecanes 2.53 2.69 .8470 237.0 2.70

Octadecanes 2.54 2.86 .8520 251.0 2.85

Nonadecanes 2.28 2.69 .8570 263.0 267

Eicosanes 1.79 221 8620 275.0 218

Heneicosanes 1.68 2.19 .8670 291.0 2.15

Docosanes 1.26 1.73 8720 305.0 168

Tricosanes 117 1.67 8770 318.0 161

Tetracosanes 1.16 172 .8810 331.0 1.66

Pentacosanes 1.00 1.54 8850 3450 1.48

Hexacosanes .86 1.39 8890  359.0 1.33 Properties of Heavy Fractions

Heptacosanes .89 1.49 .8930 3740 1.42

Octacosanes 69 1.20 8960 388.0 1.14

Nonacosanes 71 1.28 .8990 402.0 1.21 Plus Fractions Mol wt Density | °API MW

Triacontanes plus 873 3366 9618 8606 2973 % %. (gm/cc)
Hexanes plus 92.15° 97.66 0.857 334 2363
Heptanes plus 86.52 9554 0.862 325 2462
Decanes plus 5896 8226 0885 283 311.2
Undecanes pius 51.90 78.02 0.891 27.1 3353
Eicosanes plus 1994 50.08 0.933 200 5604
Pentacosanes pius 12.88 40.56 0.949 174 7029
Triacontanes plus 873 3366 0.962 155 8606

Totals ........... “T100.001 10000 T100.00
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