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Conclusions

As helium supplies become scarcer and more able I: Tekmar Atc ater Method Conditio Average response factor calibration curves (%RSD) for both water and soil are This studv demonstrates the capability of the Tek At XYZ
. . . . ; ; : H H H H Table IV: EPA Meth 260D Cali ion Data in W il y pa ||y0 € lekmar omx
expensive, laboratories have been seeking alternative Standby Variable JEED Variable shown in Table IV . For US EPA Method 8260D in conjunction with US EPA able IV: US ethod 8260 tio in Water SCa“braﬁon P SE— system to process VOCs in soil waste matrices following the US EPA
carrier gases. Hydrogen is a low-cost, renewable gas TVa'Vi OVL?" T:mp 1;‘22 V“ce:ha;d ':leege R'"Vsel 70‘? - Method 5030 (water) .three compounds used a quadratic regression with r2=0.99. (0.5-200 ppb) (0.5-200 ppb) (0.5-200 ppb) (0.5-200 ppb) Method 8260D in conjunction with US EPA Method 5030 and 5035
suitable for several Gas Chromatograph/Mass ransfer Line Temp ater Needle Rinse Vo m All compounds for this method passed the LLOQ recalculation of the true value, Compound RRF RRF Compound RRF RAF with detection by an Agilent 7890B GC/5977B MS with the Hydrolnert
. . . Sample Mount Temp 90°C Sweep Needle Time 0.25 min th .th d . dff t Ib .t h h d t d .t.th . Avg. Avg. Avg. Avg. L . .
Spectrometry (GC/MS) applications. The United States 5 ; Wi ree compounds using dirrerent calibration ranges, which are aenoted at the RT | lon | =% | ppp | RT | lon | <% | ppr RT | lon | <% | pep | RT | lon<t RRF Util the Tekmar At XYZ's ability t th
. / ! Water Heater Temp 90°C Desorb Preheat Temp 245°C f I I ) . RSD RSD RSD RSD source. nzing the |1 ekmar omx S aollity 10 purge wi
Environmental Protection Agency (US EPA) last revised ; o bottom of Table IV. Moreover, all compounds passed MDL and mid-point| 0.310 0.039 0.026 it | ith using Hvd the GC/MS carri ith
. . . . . Sample Cup Temp 20°C Desorb Temp 250°C Ca||brat|on CheCk Cr|ter|a FOI‘ US EPA Method 8260D in ConunCtlon Wlth US EPA Dichlorodifluoromethane | 0.828 | 85 9.1 10.291|0.828( 85 >4 2-Nitropropane 495 | 43 |10.0 4.93 43 10.8 ni rogen' a ong Wi USIng y rogen as € Ca'rrler gaS WI L.
its 8260D mgthod, revision 4, in Febrl_Jary 2017, which Soil Valve Temp 50°C Desorb Time 2.00 min ( : : J on w - X o - o | 67 [ O | 2chiorocthyi Vil | <5 | s | 156l "™ | s0u | 3 | o5 |°° the Hydrolnert source, helps to conserve resources without sacrificing
differs from its 8260A-C2 methods with an updated Standby Fiow oD S Fow 300 mL/min Method 5035 (so!l) two compounds used a linear regression with r2=0.995. All oromethane 929 | 50 | 107 10.085 | 0.935 0140 Ether :  hroal ¥ | ons system performance.
Bromofluorobenzene (BFB) tune check acceptance Purge-Ready-Femp 40°€ 6€ Start Signal Begin compounds for this method passed the LLOQ recalculation of the true value, MDL, Vinyl Chloride 0984 ] 62 | 96 Jo12s[0964] c2 >0 | 0187 |cis-1,3-Dichloropropene| 515 | 75 53T gong [ 573 |75 | 83 Toq T factor (%RSD) calibrat ‘ 0.5 oob
criteria to help with interactions between the carrier Desorb mid-point calibration check criteria. Due to space constraints, please contact the Bromomethane o | Al LT 2% | g 0077 | A-Methyl-2-Pentanone | 5.3 | 5 | T L o7se 37 L 4% | B0 | 1.03 € average response ractor { %ot catibration curves trom &> pp
. : Purge Variable Bake Variable ian limi i - Chloroethane 123 | 64 | 83 0081|123 ] 64 0616 | Toluene-d8(SS) | 538 | 98 | 14|57, | 537 | 98 | 08 | 555 to 200 ppb passed method requirements. Furthermore, the LLOQ
gas and water vapor. This is a demonstration of Sample Equib Ti 0.00min | Methanol Glass Ri off authors for method detection limit and mid-point check data. Trichlorofluoromethane | 140 | 101] 7.7 10.725] 140 | 101 | | q.056 Toluene S N 2 logas| 42 ] P | Y | 005 recalculation for both calibration curves passed method requirements
N . . . ample Equli ime . min ethano ass Rrinse . . = 70 = . . .
hydrogen carrier gas for the quantitation of volatile re-oweep Time PPy~ TR 1 US EPA Method 8260D BFB tune criteria passed after the system performed an PR S I I LY R 00% | vichorsmenene | | “Noarr | X | 27 [ onae Average MDL for all compounds was 0.15 ppb with a 7.0%RSD (water)
organic compounds (VOCs) with the method prime Sample Fill Vol | 3.00mL | Water Bake Rinse Vol | 7.00mL autotune (Atune). Although this data was performed with the extractor tune ——1-Diohlorosthene 7461132100461 4781 1691 iR 676168 601 57469 (S0 and 0.21 ppb with a 6.2%RSD (soil). Seven 20 ppb mid-point
requirements of US EPA Method 8260D" in conjunction Sample Volume 5.00 mL Bake Rinse Sweep Time | 0.25min (Etune)' future research will evaluate this anaIySIS with the Atune. US EPA Method Trichlorotrifluoroethane | /0 | 101 19 {0118 1.74 1 101 [ = 1,2-Trichloroethane | > | 7 | °° >e 9 e calibration check standards averaged a105% recovery with a
with US EPA Method 50302 for the aqueous samples Sweep Sample Time | 025min | Bake Rinse Sweep Flow | 100 mL/min 8260C? has an extensive list of recommended minimum relative response factor Acetoner: 172 43| 10 Joosolaza | aa foossl OO 5oy | ss | 87] oot | sen | 1ss | a1 | ooec 4.2%RSD (water) and 96% recovery with a 3.3%RSD (soil)
and US EPA Method 5035* for the solid waste samples. Sweep Sample Flow | 100 mL/min | Bake Rinse Drain Time | _ 0.40 min criteria for initial and continuing calibration verification; while US EPA Method lodomethane 183 | 142 | 157 100831 183 | 142 ]j; 6046 3_D,ch,0mp,j'pa,,e 592 | 76 | 29 44 1 500 L 76 | 124 Lo, ' . ' e
. - - . . oy o . . . . | _______Carbon Disulfide o P U PPN PN
The Teledyne Labs Tekmar Atomx XYZ combined Sparge Vessel Heater off Bake Time 2,00 min 8260D displays this table, it is noted that this criterion was developed using : 201176117 10035 1.88 76 g 041 2-exanone | 00043103 1-g4g9- 600143 |63 439 Future research will evaluate US EPA Method 8260D with the 6 mm
_ : , . ; : : Allyl Chloride 201 | 41 | 111 10029} 199 | 41 610 129 54 4447 609 129 38 4404 draw out lens on the Hydrolnert source compared to the 9 mm that
Purge and Trap (P&T) concentrator and autosampler Purge Time 11.00 min Trap Bake Temp 270°C helium carrier gas and is not appropriate for hydrogen carrier gas due to reduced Methyl Acetate D05 | a2 | 60 looeal ooa| a3 | 102 | 0928 | Dibromochloromethane | ¢ 1a | 43 | 69 O 00| 17 | an | 61 | 00 0 , : y , pe
WaS paired Wi‘th an Agilent 78908 GC and 59778 MS Purge Flow 40 mL/min MCS BakeTemp 180°C . response Of Some analyteS. Future research Wi” evaluate the minimum relative Methylene(?hl.oride‘z 211 49 1.0 0060! 208 49 0.998 GG73 Bu.tyl Aceta;e 6.18 107 50 . 6.18 107 8.2 : WaS used In thIS anaIySIS, along Wlth tune 'ChOICe. The J&W DB_624
and the Hydrolnert ion source to demonstrate the Purge Temp 20°C Bake Flow 200 mi /i response factors with the Hydrolnert source. Initial results show an increase in e o o 22483 00171208189 0 aees - LTS el 117 060117 Ultra Inert 20 m, 0.18 mm, 1 um column will be evaluated as well.
method requirements (Figure 1). MCS Purge Tem 20 relative response factors in the Hydrolnert source compared to the electron rorylontirle e e A 22— 002 | chiorobenzene | | a. [82 [ 0580 o | i | 70 0857 Additionally, more testing will need to be completed on trapping
DDry l;urgeT:mp oig c Trap 9 impact (EI) ion source, as well as, lower %RSDs of the average response factors [ N B R _, | ooea (RRF> o | 0508 P - materials and mertr;cutlnng choices, for robustness in a hydrogenous
ry Purge Time .50 min Chiller Tray off in the calibration curve (Water) mhet 2.34 | 61 9.1 |0.038| 2.31 61 : 0.307 Tetrachloroethane 6.74 | 91 : : 6.74 | 91 : : environment over the ong term.
- , . —Methyttert-butyt-ether 71 43 Ethylbenzene
) Dry Purge Flow 100 mL/min Purge Gas Nitrogen ) 237 | 73 0.670| 2.34 | 73 | 0126 y 6.84 | 91 |10.9| 0707 | 6.84 | 91 126 | 1.14
i H i i H H — 1, t=Dichtoroethane 54 -
EXperl mental Figure 2 displays an overlay of the calibration standards, with an inset e 268 | 63 | 103 J0.167| 263 [ 63 | > | 0066 m, p-Xylene 713 | 91 [11.2[ 0549 | 713 | 91 | 13.2 [ 0.864
able ekmar Ato 0 ethod Conditio . . . 2.75 | 43 13.9 10.103| 2.70 43 A 0.09 0-Xylene 7.14 | 104 | 10.4 | 0.631 | 7.13 104 13.2 | 0.921
S — burge — demonstrating excellent peak shape and separation across all concentrations —€hioroprene 276 53 [ 127 (0086 272 | 53 | 7 | 0128 Styrene SR T et R H A Heiol Rt
i illi i ini i ———Diisoprepyl-ether 5-5 . m
Working 5, 50, and 250 parts per million (ppm) or Valve Oven Temp 140°C Purge Temp 20°C with minimal water interference for all target compounds. 280 |45 |54 0234|274 | 45 0223 | 732 | 23 [#7 [0SeU| 7737 |43 765 [ U3
a1 . . . ——Ethyltert-butyl-ether 308 | 59 | 32 |0271| 3.04 | 59 49 AmylAc 740 | 105 | 1210087 740 | 105 | 7.5 | 0.101
rprlgllggar;'ae?Iﬁel‘:]Ielttﬁl;if‘lrg?]{rla)rﬁ?[:‘:t;r?;;%r:/vsl:lzngs;‘?;;\:’ ﬁ:.:”y STfanﬁfeI:ALme TTemp 1:;)010 MDCS: urgeTTemp 22300 2.2-Dichloropropane | 314 | 77 | 67 [0195| 310 | 77 | B4 | o | opor e 7s [ O " [ gae [ 75 [ OO
ample Mount Temp ° ry Purge Time .00 min * cis=1,4-Dichioro=2- * *
. . . . 3 |00 9. 0.059
available standards: 8260B MegaMix, 8260B Acetate, Water Heater Temp | 90°C Dry Purge Flow | 100 mb/min - X == " Dichloreprepane. 27+ aier . otene B .
California Oxygenates, VOA (Ketones), 502.2 S:mlp\l/e ICupT Temp 14000°CC Dry l;urge Zemp V20°EI - watee>200pp e | | %Chlfgoether!te]%i 3%BUTI\’</IIH%;:€| cis-1,2-Dichloroethene | 3.14 | 61 | 9.8 [0.098| 310 | 61 | 51 | 0.159 B’°m°f"z‘s”s°)be“z°“e 749 | 95 |49 | 0421 749 | 95 | 32 | 0.449
1 i i - i oil Valve Temp ° esor ariable e : ropionitrile : ethy
Ic—:la“bral‘;[llon Mtlfi(' 2 Crlar?[e}h%l V”;yl Eith?ir' andt ned 97 Standby Fiow DT Moo Noodie Rimes e Acrylate 31: Methacrylonitrile 2-Butanone 317 | 43 | 96 |0032| 312 | 43 | 79 | 0.018 Bromobenzene | 7.58 | 77 |11.2| 0.241| 749 | 75 | 88 | 0.144
. e 32: B hi h 33: -
CC?F)‘:]apCOU?]BOSe aneé. in total, the stanaaras contain€ Purge Ready Temp 20°C Water Needle Rinse Vol 700 mL - | Tetrah;cé?;?&agrgiﬂeéhfgriform Propionitrile 318 | 54 | 11.6 |0.017| 3.14 | 54 8.5 | 0.011 Tetra:ﬁ}frfethane 759 | 83 |14.7|0126| 758 | 77 | 10.0 | 0.598
] . ' o , . PUTEE Variable |  Sweep Needle Time 0.25 min - ggf D'f’qoi‘?:i'éﬁ:)orr:;}]h:r?: (3337) Methyl Acrylate 326 | 55 | 9.0 |0.057| 322 | 55 | 46 | 0.049 | 1,2,3-Trichloropropane| 7.61 | 75 | 6.3 | 0.150 | 7.59 | 83 | 6.9 |0.184
Nine-point average response factor (%RSD) calibration Pre-purge Time 0.00min | Desorb Preheat Temp 245°C = \ Pentafiuorobenzene (IS) 38: 1,1- Methacrylonitrile 331 | 41 | 136 [0.040| 327 | 41 | 75 | 0026 | Trams-lA-dichloro-2- | ;65 | 75 | 131 0069 | 763 | 75 | 94 |0.037 Fiqure 1. Teledvne Labs Tekmar Atomx XYZ
curves for both water and soil were prepared from 0.5 Pre-purge Flow 0 mL/min Desorb Time 2.00 min - Dichloropropene  39: ~ Carbon I B T N I I N E Mo butene N S i T N S B g . 'd P&Ty ; o o
a1y - - 5 wn Tetrachloride 40: 1,2- romochloromethane . . . . . . n-Propylbenzene . . . . . .
ppb to 200 parts per billion (ppb) for all compoun_ds. ened W e o oo e o - | l Dichloroethane-d4 ~ (SS)  41: Tetrahydrofuran 338 [ 42 | 10.0 |0.014| 3.34 | 42 | 146 | 0.011 2-Chlorotoluene | 772 | 91 |11.1| 0591 [ 772 | 91 | 10.0 [ 0.773 com ne Conc'entrator an aufcosamp er (le t)’
The %RSD was calculated for each compound using >ample Fre-neat Time | 0.00 min prain Flow S50 m/min oo A R o AR AU Ll U AR L AT Egnzlens 42|1 1|.2-|r3]iclhf£0e;han<el Chioroform 340 | 83 | 89 [0308| 336 | 83 | 73 | 0281 4-Chiorotoluene | 7.79 | 9T [10.1[ 0727 [ 779 | 9T | 123 | 0.946 Agilent 7890B GC with 5977B MS (right)
. Pre-sweep Time 0.25 min GC Start Signal Begin Desorb . Isobutyl alcoho . Propy - - ; - - ; = ; ; - ; ; ;
four internal standards. lnternal and surrogate warervorme | TooTT | Soil 5200 ppb L o .  aae el
Sstandar S V;llere prlepbalre tm Ejned an‘to rom trati f W%%BW% erTjme 0.25 min ake Time Py AT ' | ‘ DeifI;Jorrr;){)err?zeeng © (Tg) ' AST "~ Pentafluorobenzene (IS) | 3.60 | 168 356 | 168 tert-Butylbenzene 80T [ 119 [98 | T.04 [ 800 [ 119 | 116 | 1.45 ReferenCGS
commercially avallable standards at a concentration O S = = Trichloroethylene ~ 49:  1,2- T,T-Dichloropropene 367 | 75 | 99 loosal 34| 75 | a7 | o701 |24 Trimethyibenzene 803 | T05 | 12T 1.0Z [ 803 | 105 | 146 | 132
25 ppm, after which 5 microliters (lJL) was then mixed Sp::ze\/;s;esll:!:ter ml?r?ﬁn M(?SaI;Z::r::mp ?zgoz wel 5 30 “ 0 ‘ ‘ ' |‘ ' Bighloropropﬁne 1 iol —Carbon Tetrachloride 388 [ TT7 [ 54 l02411 305 17 | 69 | 0310 sec-Butytbenzene——814 [ 105 [ 115 122 [ 814 [ 105 [ 130 [ 165
: J1AF ; - ma . i t 1 t —T,2-Dichloroethane- ; : 1,3-Dict : 910 : : : “ . .
with each S milliliter (mL) sample for a resulting purge Time off Trap 9 [y o .l |h M'etfﬁ;g?;paete ane |sopreop§| 2-Dichloroethane-d4 (SS) | 378 [ 65 | 53 [gqo6| 374 | ©5 | 11 | 017 ' hlorobenzene g 19~ T46 | 7290938 [ 819 | 146 | 128 | 1.13 1USEPA Method 8260D, “Volatile Organic Compounds by Gas
concentration of 25 ppb. Purge Flow Medium Purge Gas Nitrogen 1 = i écetat(cei. " N 53: Benzene 383 | 78 | g5 [0292( 380 78 | 72 | 0.408 1'4'D'°h'°’(‘|>§)enze"e'd4 azd EC Chromatography/Mass Spectrometry (GC/MS),” Revision 4, February 2017.
. - 22 W1 T2 WRAAYC W2 W WA G - WY 0T, romodichloromethane . .
Seven 0.5 ppb water standards and seven 1 ppb soil 10“’0 min - | | T,2-Dichloroethane SORTT02 g 5 [0.163] >O% | 92769 | 0.136 | p-lsopropyltoluene | o-¢ | 17 28| 129 | o5 [ 430 [ 167 2V/olatile Organic Compounds by Gas Chromatography/Mass Spectrometry
40 mL/min = T N T e SO 68 (0234 39 T#TITES 043 | 4-pichlorobenzene | oo | 0 [ 141| 1.07 | 020 | 702 | 156 GC/MS); US EPA, Office of Solid Waste, SW-846 Method 8260C, Revision 3
stz?ndlattc.js wege prepzaored ’lc:)o catlculatg the_I MtDLd ] Laddle V7 Ll - ——PropylAcetate 3954355 0207 S [ # [ 5T | UT8 | 1 5-pichlorobenzene | &7 | ¥ [112] 107 | 47 [ ™5 89 | 146 ,(August %'00 e ' ' '
calculations. Seven water and soil standards : Agi iti L VE'E OV WIS WITT TR TUU TN . RN EthybAcetate ST (0234 00| 0 | 99 | U198 Butylb SATOT 0.9 0896 [ Ot [ 2T 705 [ 148 . .
were also prepared for ?rf)e accuracy and precision e gt 76508 oC Contons Fi 2- Overlaid TIC of calibrati dards f —tert-Amytmethytether —$97- 73|75 0420 35 73| 39 029 | piachioraethane™ | %% | T [ 10 [ 0207 [ #6317 |57 059 °Purge and Trap for Aqueous Samples; US EPA, Office of Solid Waste, SW-846
lculati fth id-point calibrati heck col DB-624 Ultra Inert, 30m x 0.25 mm, 1.4pm Film, igure 2: vverial of calibration standards from 5- 1,4-Difluorobenzene (IS) | 4.17 | 114 414 | 114 1,2-Dibromo-3- 891 | 157 | 79 | 0.156 | 890 | 157 | 125 | 0.063 Method 5030B, Revision 2, December 1996.
caICLIAtions of te MIC-poInt callbration Cneck. o Fygrogen carier gas - 1.0 ml./min 200 ppb in water and in soil | Trichloroethylene—4.37- 130 434-{—130 Shioropropane | g0 | 72 5.00| 77 “Purge and Trap for Aqueous Samples; US EPA, Office of Solid Waste, SW-846
A” Ca“bra‘“on MDL and mld_p()lnt Callbratlon Check Oven 35 °C, hold 2 min, 15°C/min to 100°C, 30°C/min to 230°C, hold 1 min, i hd -~ 1133 lo03s4] o oy 6.6 0.166 Nitrobenzene 7oz T2 000297 7 18107037 g P ) q P ) ’ ’
dard ! 'I d with the Tek A XY7 Profile Run Time 11.67 min —1-2-D\‘G'“hleml;"ep‘?“‘e 483 1—63—1— T 1—4-51—1—63 == 10087 | T.24-Trichlorobenzene | >-3& |80~ -+:5-—+.08—9-381—180——74——1.34 Method 5030C, Revision 3, May 2003.
conditions i Table | (water) and Table I (soi). GC-M m—Lak YL e A G o 10| 7T o | et | 4 5 8% |05 24 ] v o
- ilen onditions - Methyl Methacrylate 122197 17-6—2:36
conditions in Table | (water) and Table Il (soil). GC-MS o A T e e e300 T 4o [00m8] o | [ 46 [ 0072 | Nephalene | oo | 128221 ko7 98012847020 For R h Use Onlv. Not for Use in Di tic P d
conditions are shown in Table lIl. Scan Range 35 m/z to 270 m/z, Solvent Delay 0.50 min, Normal Scanning , T e4 [oaos| | .| 90 | 0.024 [T.23-Trichlorobenzene FOTTO S or Research Use Unly. Not 1or Use In Diagnostuc Froceaures.
Gain Gain Factor 1.00, Extractor tune ST 29 [o2a | T T 5.4 | 0228 DE61825151




