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Helium has been successfully used as a purge gas for volatile EPA Method 8260D was used as guidance for testing. A 4100 Sample Processor was used to automate the Please see Table 2 for calibration results and Table 3 for water only QA/QC results. All method acceptance criteria were met.
organic analysis for many years because it is inert and works The only changes labs will need to make to their current analysis. Please see Table 1 for instrument parameters. . . . o
. , . method are in the P&T temperature parameters. GC/MS Table 2. Calibration Results Table 3.#10 and 8260-Nitro Trap MDLs and IDCs for Liquids
extremely well for P&T concentration. Traditionally, VOCARB parameters can remain the same. As with the #10 trap, the A muling: bration f ' 56b t6 200 bob
- .. 1 ANE - - multipoint calibration Trom to was Liquid RF %RSD Solid RF % RSD % RSD | Liquid RF %RSD Solid RF % RSD #10 #10 #10 #10 8260-Nitro | 8260-Nitro | 8260-Nitro | 8260-Nitro #10 #10 8260-Nitro | 8260-Nitro | 8260-Nitro | 8260-Nitro
traps or mixed bed traps containing Tenax, silica gel, and carbon 8260-Nitro 'i'rap does not require @ dry purge far moisture | % f d FKAp hod D bp® Limi Analyte | Compound 8260-Nitro | 8260-Nitro | 8260-Nitro | 8260-Nitro [l Analyte | Compound #10 | 8260-Nitro | 8260-Nitro | 8260-Nitro | 8260-Nitro Analyte | Compound MDL% | MDL IDC % IDC MDL % MDL IDC % IDC Analyte | Compound MDL % IDC % MDL % MDL IDC % IDC
removal which keeps the cycle time fast. There is no need  @nalyzed for most compounds. lvlethod Detection Limit ; ; :
| | ' CMS) h b d D ite th f thi P y . : " : . N2 N2 N2 N2 He N2 N2 N2 N2 Recovery | (ppb) | Recovery | % RSD Recovery (ppb) Recovery % RSD Recovery Recovery Recovery (ppb) Recovery % RSD
molecular sieve ( ave been used. Despite the success of this (MDL) stud d Initial D trat f Prof
for the lab to change current GC/MS parameters or do studies and Initial bemonstrations ot rroticiency . .

o I . o J I 1 9 . P (IDC) were analvzed. Calibrations and OA/QOC sambles were 1 Pentafluorobenzene (IS) N/A N/A N/A N/A N/A N/A N/A N/A 45 cis-1,3-Dichloropropene 0.393 413  0.380 6.03 0.309 4.63 0.318 11.26 1 Pentafluorobenzene (IS) N/A N/A N/A N/A N/A N/A N/A N/A 46 Chlorobenzene-d5 (IS) N/A N/A N/A N/A N/A N/A N/A N/A
pairing, Helium (He) is a non-renewable resource and supplies wi ?ﬂeth@d clievelopment: An O!}IAn?ElSy;IOCXl/SZg?gCPéEXVI\ZE used analyzed in botii/ waier and soil mode P 2 Dichlorodifluoromethane 0.281 8.30  0.256 7.80 0.345 9.80 0.355 9.83 46 Chlorobenzene-d5 (IS) N/A N/A  N/A N/A N/A N/A N/A N/A 2 Dichlorodifluoromethane 80.0 0.11 83.9 5.32 106 0.27 82.7 6.27 47 Toluene-d8(SS) 102 2.14 100 1.71 103 1.96 99.6 1.19
eventually run out. Decreasing availability has caused significa Nt Or sample concentratiori and a , ) was 3 Chloromethane 0.515 6.12  0.427 8.54 0.512 9.81 0.485 10.92 47 Toluene-d8(SS) 1.141 2.39  1.201 0.65 1.387 2.82 1.414 5.17 3 Chloromethane 121 0.13 93.2 3.78 140 0.17 95.8 3.22 48 Toluene 112 0.09 99.2 1.74 110 0.17 96.8 1.42

used for chromatographic separation and detection. 48 _ P I B 0893 L 08 0819 1018
price increases and long lead times for He cylinders, prompting 4 Vinyl chloride 0.431 6.44  0.360 6.92 0.499 5.21 0.482 8.06 QIHENS - - - - - - - - 4 Vinyl chloride 101 0.17 93.0 3.41 108 0.21 98.9 229 49 2-Nitropropane 109 0.32 100 5.76 151 0.46 106 5.14
. 5 Bromomethane 0.286 7.94  0.248 7.77 0.263 7.96 0.269 17.30 47 2-Nitropropane 0158 737 0122 8.26 0.123 11.83 0.094 /.81 5 Bromomethane 136 0.24 90.9 4.22 186 0.36 102 273 50 4-Methyl-2-pentanone(5x) 86.8 1.01 104 2.94 112 1.67 102 3.87

many labs to look for an alternative source. i | ——— 50 4-Methyl-2-pentanone(5x) 0.052 3.71 0.038 6.32 0.049 10.29 0.039 10.76
\LX 6 Chloroethane 0312 653 0264 8.20 0.297 9.06 0.319 10.01 yl-2-p : : : : : : : : 6 Chloroethane 125 0.25 93.1 2.95 148 0.24 99.3 1.89 51 Tetrachloroethene 104 0.12 98.0 1.35 100 0.18 97.5 1.07
7 Trichlorofluoromethane 0.584 7.38  0.540 5.34 0.804 4.95 0.807 890 > Tetrachloroethene 0.261 2.60 0.268 6.70 0.323 4.46 0.313 6.27 7 Trichlorofluoromethane 87.5 0.16 90.8 5.17 111 0.29 96.0 274 52 trans-1,3-Dichloropropene 93.0 0.13 105 3.59 85.8 0.19 97.9 2.49
Nitrogen (N2) iS inertl plentifull and relatively inexpensive making 8 Ethyi ether 0.261 /.07 0.242 /.09 0.268 /.48 0.256 5.13 52 trans—1,3—D|ch|oropropene 0.408 7.26 0.391 7.02 0.365 3.88 0.359 10.68 8 Ethyl ether 100 0.13 5.5 6.43 121 0.11 101 3.15 53 Ethyi methacrylate 94.3 0.16 107 4.22 121 0.23 101 1.33
. . 9 1,1-Dichloroethene 0.381 747  0.351 6.74 0.454 6.31 0.438 6.54 23 Ethyl methacrylate 0360 525 0300  7.26 0.311 6.51 0.283 7.07 9 1,1-Dichloroethene 98.0 0.08 93.3 3.80 126 0.27 99.7 285 54 1,1,2Trichloroethane 97.0 0.14 102 2.31 118 0.18 95.6 1.08
it a reasonable alternative purge gas. However, we have found e 10 Carbon disulfide 1.018 759 1.055 6.36 1.043 5.01 1.425 579 4 1,1,2-Trichloroethane 0215 3.05 0200 742 0.206 8.44 0.197 4.67 10 Carbon disulfide 87.5 0.10 93.0 3.33 111 0.18 99.6 258 55 Chlorodibromomethane 91.3 0.13 103 1.35 87.8 0.13 98.8 1.21
that the VOCARB and mixed bed traps do not work as well when 11 1,1,2Trichloro- 0.387 730 0.356 6.27 0.452 5.28 0.483 1038 95 Chlorodibromomethane 0358 466 0343  6.45 0.368 3.66 0.359 3.72 11 1,1,2Trichloro- 84.0 0.14 87.6 4.86 116 0.38 91.7 418 56 1,3-Dichloropropane 100 0.14 102 3.53 106 0.17 99.6 1.39

. . - 1,2,2-trifluoroethane 56 1,3-Dichloropropane 0.405 3.23 0.373 5.54 0.347 1.86 0.339 5.74 e :
using N2 instead of He as a ourge gas. Increased tailing has e | prop 1,2,2-trifluoroethane 57 1,2-Dibromoethane 91.0 0.14 101 1.90 102 0.15 99.5 1.08
been observed as well as more compounds having high Relative k. 13 Acrolein(2x) 0.073 958 0.072  13.22 0.052 6.14 0.053 6.97 58 2-Hexanone(5x) 0.378 666 0229 8.8 0.250 16.14 0.156 890 13 Acrolein(2x) 11 0.32 91.9 3.63 179 0.69 100 191 59 Chlorobenzene 96.3 0.10 100 107 98.0 0.11 98.1 0.73
, , , : - 15 Methylene chloride 0.402 7.58 0.398 5.72 0.425 11.73 0.479 8.61 60 Ethylbenzene 1.346 2.70 1.315 6.80 1.545 6.69 1.447 8.19 15 Methvl hlorid 97.3 0.17 93.5 3.94 123 0.25 94.5 4.57 )
is best to avoid manual integrations because of tailing as well as Figure 1. 4100, 4760, 7890A/5975C e o 1.1,1,2-Tetrachloroethane 738 015 4 200 108 016 78.0 192

16 Acetone(5x) 0.035 2 200(.?(;; 0.045 2 202(.?%2 0.025 2321(())2) 0.022 2 301(.?%2 61 1,1,1,2-Tetrachloroethane 0.297 2.97 0.325 6.83 0.425 /.54 0.429 11.69 16 Acetone(5x) 81.6 1.38 105 6.21 241 3.67 99.0 6.09 62 m,p—Xylenes(Zx) 93.4 0.24 100 0.87 106 0.27 99 3 0.70
having the need for linear regression when calibration RSDs are 8260-Nitro Trap | w0 B =l w0 62 m,p-Xylenes(2x) 0525 437 0517  5.69 0.588 4.05 0.554 6.63 17 trans-1 2-Dichlorosthene 109 0.16 o5 o 497 199 0.13 99 4 341 g3 oXylene - e -y — i Y 90 1 -
' 18 Methyl tert-butyl ether 1.002 6.67  1.069 6.77 1.146 7.57 1.222 2l W Styrene np— o o p— npm e g o —— 100 5 10 10 5 00 14 )2 o f
Purge-and-Trap Eclipse 4760 Autosampler 4100 Water/Soil 19 Acetonitrile(4x) 0.042 851 0.048  12.89 0.029 16.30 0.020 9.34 | | | | | | | | — | | | | = Sromoform 85.3 013 103 121 85:3 015 78:6 217
P&T Sample Concentrator Sample Processor 63 Bromoform 0.253 10.01 0.207 8.87 0.222 4.75 0.188 6.39 20 Chloroprene 98.5 0.12 96.5 3.82 112 0.13 100 1.41 66 Isopropylbenzene 0.0 0.09 95.4 2.25 110 0.15 101 2.05
AFf h - : - f d th h ili lin the #10 P 20 Chloroprene 0.949 4.75 0.856 6.08 0.965 3.04 0.902 3.97 ,
ter exhaustive testing It was round that the silica gel In the . _ 66 Isopropylbenzene 1.294 5.47  1.308 4.44 1.713 3.49 1.595 8.06 21 1,1-Dichloroethane 98.0 0.11 96.1 5.26 110 0.14 101 293 47 cis-1 4-Dichloro-2-butene 103 0.19 98 9 279 113 0.36 95 7 436
, , , Trap #10 Trap or 8260-Nitro Trap System Gas Zero grade nitrogen 21 1,1-Dichloroethane 0.948 5.60 0.875 5.32 0.960 3.52 0.957 5.87 e A el — e | e - o . o~ . - '
trap absorbs N2 during purge and during desorb this causes Z de Heli Nit t - - 22 Acrylonitrile 0.150 1091 0.160  11.44 0.108 10.40 0.100 16.36 S eore N | | | | | | | | ° Acrylonitrile 108 Ve 762 >0 1o oA 70 R 1,4-Dichlorobenzene-d4 (IS) /A /A /A /A /A /A /A /A
. . o . . . Purge Gas ero gra . e Hellum or Nitrogen a Purge Gas Zero grade helium or nitrogen y ' : : ' ‘ : : : 68 1,4-Dichlorobenzene-d4 (IS) N/A N/A N/A N/A N/A N/A N/A N/A 23 cis-1,2-Dichloroethene 106 0.15 959 572 117 0.16 99 4 4.00 69 4-Bromofluorobenzene (SS) 96.0 6.36 101 419 92 3 276 100 237
erratic behavior within the GC inlet. This results in a 30-40% drop 40 mL/min , 23 cis-1,2-Dichloroethene 0.497 7.35  0.487 6.97 0.528 6.19 0.533 7.05 : : : : : :
. . |_V20 Pressure 80 psI - 69 4-Bromofluorobenzene (SS) 0.898 3.84 0.884 2.20 0.803 1.25 0.823 4.08 24 212_Dich|oropropane 98.0 017 80.7 3.18 132 0.23 90.7 2.34 70 n—Propbeenzene 90.8 0.10 99 7 3.78 94.5 0.10 101 1.96
in response when switching to N2 as a purge gas so that the Purge Time i Loop-based Time Settings Default - “eichioropropane SN N — i S - M 72 70 n-Propylbenzene 2922 476 3045  5.02 3.349 3.40 3.430 6.41 25 Bromochloromethane 100 0.20 93.4 6.65 124 0.25 96.7 4.05 71 Bromobemzene 93.0 0.06 101 4.74 90.5 0.18 99.7 2.63
ower concentrations in the calibration are loss resoonsive and Sparge Mount Temperature 45 °C . o 25 Bromochloromethane 0.263 7.30 0.266 5.53 0.255 6.57 0.280 6.18 71 Bromobemzene 0.715 288 0722 816 0.668 3.19 0.718 6.05 26 Chloroform 98.3 0.09 oF 7 £ 15 I 0.1 99 2 89 s 19 9 et hloronthane 07 3 014 103 493 04 009 00 3 40
P Samole T Y ) 45 °C Rinse Water 80 °C 26 Chloroform 0.834 6.48  0.810 6.08 0.868 411 0.878 5.80 Al
o : o T T . . . . . . . .
some compounds have a higher 7 . Countless sorpents an Sample Temperature (bake) 45 °C Soil Sample Transfer 150 °C e ceby acryla El y o R — e e L en o s 73 2-Chlorotoluene 1.925 3.65 2.018 5.99 2.246 3.01 2.336 5.07 28 Caisen reiadhleres 97 0 0.08 89 9 3.39 109 0.20 101 295 74 1.3, 5 Tty beimans 913 0.10 93 4 216 865 0.07 104 218
configurations were tested and the effort was worthwhile. The Desorb Time 0.5 min Soil Oven 150 °C ArbonIEHacionas 74 1,3,5-Trimethylbenzene 2071 456 2194 486 2.544 5.44 2.626 820 29 Tetrahydrofuran 122 0.26 91.7 3.27 133 0.64 99.6 479 75 1,23 Trichloropropane 80 5 0.18 103 5 84 111 0.30 98 4 559
8260-Nitro T ifically designed for N2 hich Bake Time o min Soil Lift Stati 45 °C = e B e e B s S — 1550 75 1.2, 3-Trichloropropane SZe | Azs | 20 | ke Uie2o 6.80 0.192 219 Dibromofluoromethane 98.1 6.37 93.8 5.39 116 3.46 100 334 76 trans-1,4-Dichloro-2-but 98.0 0.14 106 7.20 108 0.14 95.7 2.90
-NItro lrap was specitica esigned tor urge whic . . Ol LITt Station : o ' ' ' ' ' ' ' ' ' ' ' ' ' ' rans-1,4-Lichloro-s-butene : : : : : :
P P y 9 purg Ambsient during purge 30 Dibrom.ofluoromethane (SS) 0.564 481 0.577 1.92 0.553 3.51 0.603 250 ., wrans.1 4 Dichloro2-butene  0.357  7.33 0249 9.62 — - — e (SS) . b oo o o 0 i o - o e a0
gives similar excellent results as the #10 with He. 180 °C (#10) or 210 °C (8260-Nitro) Gas Chromatograph Agilent 7890A o 11,1-Trichloroethane e 0630 2 0607 484 77 acChlorotoluene 1849 308 1884 867 1.808 2.29 1.863 570 31 1,1,1Trichloroethane 948 010 910 3.70 110 0.16 101 248 78 tertButylbenzene o L o .y o . 27
ST CESI [BeeE o Restek RtxVMS - 2-Butanone(sx) 0050 . 775 B 0026 1601 78 tert-Butylbenzene 1.827 327 1923 545 1.985 13.96 2.092 21.61 32 2-Butanone(5x) 105 0.87 102 4.83 127 2.77 118 109 79 1,2, 4 Trimethylbenzene 91 0 0.09 99 9 195 99 3 0.13 101 5 06
olumn : - . 4 . . . . . . .
This poster presents data using EPA Method 8260D. Calibrations 190 °C (#10) or 220 °C (8260-Nitro) 30 meter, 0.25 mm ID, 1.4 umdt 33 1,1-Dichloropropene 0.601 3.65 0.591 7.11 0.605 1.07 0.597 6.14 ' 2=0.999 33 1,1-Dichloropropene 97.0 0.07 76.2 2.60 104 0.11 78.7 138 gp sec-Butylbenzene 89.3 0.11 97.1 1.74 85.5 0.10 106 2.16
. . . . Trap Temperature during desorb Carrier Gas Zero grade helium 34 1,4-Difluorobenzene (IS) N/A N/A  N/A N/A N/A N/A N/A nva Y ZA=TmEETlosmEEnE et SIS | AL Sdele e, 2i0kE el VAE 34 1,4-Difluorobenzene (IS) N/A N/A N/A N/A N/A N/A N/A N/A- g1 o-lsopropytoluene 89.8 0.08 98.3 0.77 86.3 0.07 104 2.09
and QC using the #10 trap with He purge and 8260-Nitro Trap with T — 240 °C . S 0991 con | e e | 084 L 08 035 (og 80 sec-Butylbenzene 2441 483 2782 494 2.972 7.92 3.229 1323 35 Benzene 102 0.07 96.4 1.97 110 0.13 97.5 166 gy 1 3.Dichlorobenzene 100 0.11 101 131 9.0 0.18 98 1 0.78
N2 purge are presented. 210 °C (#10) or 230 °C (8260-Nitro) L Agilent Ultra Inert, 36 Methacrylonitrile 0.251 477 0.201 8.20 0.157 14.47 0.152 994 ° p-lsopropytoluene S 2631 620 2767 1158 136 Methacrylonitrile 129 016 100 3.18 113 0.43 97.4 239 g3 1,4-Dichlorobenzene 109 0.15 100 1.01 110 0.16 99.6 0.82
during bake Inlet Liner 1 mm straight taper 37 | 2-Dichloroethane-d4 (SS)  0.070 446 0.066 159 0.066 4.81 0.066 379 82 1,3-Dichlorobenzene 1.329 2.88 1.439 9.59 1.424 3.43 1.478 6.31 37 1.2-Dichloroethane-d4 98.9 5.31 94.8 4.55 113 12.67 99.1 3.37 84 n-Butylbenzene 93 5 0.06 97 5 215 970 0.14 100 167
| , . . . . . . . . = = .
, Column Flow Rate 0.8 mL/min 38 1.2-Dichloroethane 0.422 461  0.404 9.63 0.388 7.85 0.404 1014 O 1,4-Dichlorobenzene N 1.400 2:62 1464 710 | 85 1,2-Dichlorobenzene 102 0.08 99.8 1.59 101 0.06 100 135
120 °C during purge 84 n-Butylbenzene 1.700 7.49 2133 5.84 2173 3 64 2 483 5 46 38 1,2-Dichloroethane 119 0.09 95.7 3.66 133 0.11 97.8 1.99 _
Water Mana ; Ambient dur d 5 Sp|it Ratio 125:1 39 Trichloroethene 0.330 444 0.316 7.03 0.355 411 0.331 4.27 . . h ] - 5 - 5 86 1,2-Dibromo-3-chloropropane 88.0 0.22 38.1 2.28 88.3 0.19 102 3.09
gemen mbient during desor | 85 1,2-Dichlorobenzene 1.181 3.63  1.313 6.66 1.393 2.98 1.511 6.66 3 Trichloroethene 105 0.13 % 1.18 10 0.08 .0 1.0 |
A0 O Aluifie [5El Hold at 40 °C for 1.5 mi 40 Dibromomethane 0.180 6.24 0.168 8.43 0.158 9.61 0.163 8.06 _ 87 Hexachlorobutadiene 99.8 0.27 91.1 3.80 96.3 0.27 98.6 1.95
: _Di __ _ Ioromomethane . . . . . .
uring vake ollel e Ol o Il hi 40 Dib th 100 0.11 96.7 1.88 121 0.22 96.8 2.71
. ) 18 °C/minute to 180 °C 4 1,2-Dichloropropane 0.971 250 0.266 386 0.249 557 0.254 384 86 1,2-Dibromo-3-chloropro 0.188 7.84  0.139 7.72 0.276 5.26 0.163 9.04 38 12 ATrichlorobenzene 92 8 0.12 91.0 333 110 0.16 08.8 235
Transfer Line Temperature 140 °C MINULE 1o : ‘ ' ' ' ' ' ' ' pane 41 1,2-Dichloropropane 98.3 0.14 98.6 2.00 106 0.17 96.9 1.52 -
°C/mi ° | s 89 Naphthal 94.5 0.08 93.7 2.11 101 0.09 102 1.93
Six-port Valve Temperature 140 °C Oven Program o e to =) © I e e e e #8607 g7 Hexachlorobutadiene 0201 949 0346 963  0.366 7.28 0506 728 42 Bromodichloromethane 953 011 994 144 99.6 0.15 97.6 s CPTEEE e I . o o o S
2100 Samole P ethog e S L = bCeyAmetiiachyate SR SlZ | es = Uzz 7o 107 1202 po8 1,2,4Trichlorobenzene 0.538 1048 0759  11.79 0.908 5.48 1.142 1040 43 Methyl methacrylate 103 0.12 107 6.04 114 0.24 99 6 1.90 2 lUle e ooz ' ' ' ' ' ' '
utosampler ample Processor Viethods : 44 2-Chl hyl-vinyl-eth 19 4.4 144 41 .099 31 . 22.1
P P Chloroethyl-vinyl-ether 0.198 30 6 0.0 6.3 0.088 r2=0_99§ 89 Naphthalene 1913 13.03 1.949  13.46 3.165 7.94 2854 11.09 44 2-Chloroethyl-vinyl-ether 95 5 0.13 106 6.46 100 0.20 103 2.38
Sample Type Waters Only Soils Only Mass Spectrometer Agilent 5975C RF = Response Factor 20 1,2,3-Trichlorobenzene 0.492 12.64  0.676 10.84 0.824 7.89 1.063 11.53 45 cis-1,3-Dichloropropene 95 8 0.09 103 283 94 3 0.15 99 5 162
Needle Rinses 1 0 M
ode Scan O O
SAM A (pL) S S Scans/Second 519 Figure 1. 50 ppb Water Standard Using #10 Trap and Helium Figure 2. 50 ppb Soil Standard Using #10 Trap and Helium Figure 3. 50 ppb Water Standard Using 8260-Nitro Trap and Nitrogen Figure 4. 50 ppb Soil Standard Using 8260-Nitro Trap and Nitrogen SeCtI o n 4. Co n CI USIO n
SAMB(HL) O O SOlventDelay 135m|n 422022? 2400000 ] 45000001 SLHELY [ I BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN BN M N
sl () g g Transfer Line ] The results demonstrate that the 8260-Nitro Trap delivers acceptable performance
240 OC 4000000
SAMD (uL) 0 0 Temperature when using Nitrogen as a purge gas without compromising data quality.
Purge Time (min) 11.0 11.0 iy =00 22000
Source Temperature 230 °C S Zeey —
Desorb Tlme (mln) 05 05 2800000 2400000 12000004 2000000
P&T Rinses 3 2 Quadrupole o ]
150 C S 20000004
Rinse Water HOt HOt Temperatu re 2200000 - 2222222 1600000
Water Stir Time (min) 0.0 N/A Draw Out Plate 6 mm e o
Water Settle Time (sec) 5 N/A N N 1o i
Soil Add Water to Vial (#loops) N/A 1 12000003 EZZZZZ 1400000, —
Soil Pre-Heat Stir (min) N/A 0.5 1:22222 ! LT ol e
Soil Pre-Heat/Purge Temp °C N/A 45 i m t LN JL o | \NL\‘ L o iii “ s fU MM www o /
SOIl Stlr During Purge N/A Yes rimzen-im- S 3L‘ﬂgh Lﬁwg‘ "~ slo Lu L 's.ﬁL“'UL L ?.bDLI " slo LJ ' Eﬁnd 'LJL'm_'nD' =i '117';]0"—“}0' 200 0 1300 140 r'2|:-“-mm- T '3Li|;|' LNE?D : LJELEL‘J L—E}hnLuu : '?bnul L....,JBLLJ ' 'l;ﬂlnL 'LJdlm'nD' 2 Hi'ﬂnil«M' o B LI L “209009: i‘ ’ e edn ' J l e o iL* Uh‘ '200000- - l'iL\l L\ALETJ : U LIEWL“J P bw'U'J T L«-J o Lu : 'Nﬁ LI LM%J%LJM S MT - s .YSI .Co g C
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