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Task 10 - Analysis of LAAP Lagoon Water

A sample of lagoon water was received on 7 May 1981 from Louisiana AAP. This

sample was immediately refrigerated until analysis.

The lagoon water sample was a deep red-orange color and contained no
particulates. The pH of the sample as received was 8.0. The following analyses were

run on this sample:

- CoD

- lead and zine

- neutral, basic and acidic ethyl ether exractions followed by
GC-MS of the concentrated extracts to identify components

- derivatization of the acidic extract and GC/MS of the deriva-
tive to identify acidic components

- quantitation of RDX, TNT, and 1,3,5-trinitrobenzene (TNB)

A. Experimental Procecdure

The lead and zinc concentrations in the lagoon water were determined by
atomic absorption according to approved USATHAMA method #4A. Detection limits
for lead and zine by this method are 0.250 mg/L and 0.177 mg/L, respectively. The
COD contents of the lagoon water was determined according to the procedure set forth
in Standard Method No. 508.

The netural extraction was performed by placing 10 mi of the lagoon water in
a 20 ml culture vial with screw cap and teflon liner. The water was extracted with
1 ml of ethyl ether (A.C.S. reagent, Fisher Scientific). The ether layer was drawn off
and placed in a Kuderna-Danish evaporator. The water sample was re-extracted with
a second ml of ether and the extracts combined. The combined extracts were
evaporated to 0.1 ml (100:1 eoncentration) and injected into a Hewlett-Packard 5992A
GC-MS with a 9825A caleulator and 9866B printer. The following GC-MS conditions

were used:




001545

Column: 2% Dexsil 300 GC on 90/100 mesh
Anakrom Q ina 2 mm ID x 1/2 in OD x 6 ft
long column
temperature:  injection port -~ 210°C
oven - programmed from 140 to 260°C at 159C/min

For the basiec extraction, 10 ml of lagoon water were placed in a culture vial
with screw cap and teflon liner. Sodium hydroxide (5 N) was added to the 10 ml to
a pH of 1.0. The resulting solution was extracted, concentrated, and chromatographed
as described above for the neutral extraction.

The acidic extraction was performed in the same manner as the basic
extraction except that hydrochloric acid (6N) was added to the solution until a pH of
2 was reached. The resulting solution was extracted and chromatographed as described
above. A second acid extract of 10 ml of lagoon water was performed. This extract
was subjected to esterification using the BF3-methanol microesterification reagent
(Supelco, Inc.). The ether extract was evaporated to dryness and the solids dissolved
in 2 ml of benzene. This solution was added to the reagent, and boiled for 3 minutes.
One ml of water was then added to stop the reaction. The layers were separated and

the benzene layer concentrated before injecting into the GC/MS.

Identification of the components of the lagoon waters was accomplished by
comparing the mass spectrum of the water components with that of the actual
compound, if it was available. If the compound was not available, identification was
made through comparison of the speetrum with the EPA-NIH files. For those
compounds not in the EPA-NIH files, tentative identification was made through

scientific evaluation of the mass spectra.

RDX, TNT, and TNB in the lagoon water were quantitated using HPLC. A
reverse phase C-18 water radial compression column was used on a Perkin-Elmer Model
#601 HPLC with a LC-55 variable wavelength detector and Cole-Palmer strip chart
recorder. The carrier was 50% methanol water at a flow rate of 1.5 mL/min. UV

detection was accomplished at 230 nm



B. Results

The lead, zine, COD, RDX and TNT levels in the lagoon water were:

- lead < 0.250 mg/L
- zine < 0.177 mg/L

- coD 42,336 mg/L
-  RDX 89.5 mg/L
- TNT 26.3 mg/L
- TNB 12.0 mg/L

The chromatograms and the mass spectra of the GC peaks of the four extraction

solutions are presented in Figures 1-4.

The neutral extract (Figure 1) had three major peaks (spectra #13, 14-15 and 17).
Spectra #14, 15 and 17 were identified as TNT, 1,3,5-trinitrobenzene and RDX,
respectively, by comparison with authentic SARMS of these compounds (see Figures 5-
10). TNT and 1,3,5-trinitrobenzene are not well separated on this ecolumn. Both are
present in the 12-27 ppm range in the lagoon water. Spectra #13 was tentatively
identified as 2,6-bis(l,l-dimethylethyl)-4-methyl phenol by comparison with the EPA-
NIH published spectra. It is expected that this is not the exact compound, but alkyl
substituted phenol is highly indicated. The mass spectra of many of the alkyl
substituted phenols are very similar. In addition to the major peak, a small peak (#18)
was identified as 2-amino-4,6-dinitrotoluene by comparison with an authentic standard

of the material.

The base extract (Figure 2) showed the presence of 2 main peaks: 1,3,5-
trinitrobenzene and RDX. The 2-amino-4,6-dinitrotoluene and TNT were also present
in this extract as well as small amounts of hydrocarbons and a compound that is similar

to tributyltin chloride (spectra #47).

The acidic extract had numerous components as shown in Figure 3. The

spectrum numbers and identification are listed below:




33 probably an isomer of di-t-butylmethyl phenol (tentative)
34 dinitrobenzene '
35 Cjig hydrocarbon

36 chlorodinitrobenzene

37 Cj7 hydrocarbon

38 dibutyltin chloride (tentative)

39 1,3,5-trinitrobenzene

40 unknown

41 phthalate ester

42 RDX

43 unknown

The derivatized acid extract had many of the components found in the
underivatized acid extract plus several methyl esters of organic acids. The spectrum

numbers and identification are listed below:

2 chlorodinitrobenzene

3 unknown? too small to get a good spectrum

4 a methyl ester of an organic acid - probably myristic acid
5 TNT

6 methyl palmitate - acid palmitate

7 RDX

8 unknown

9

methyl stearate - acid stearic acid

In summary, the lagoon water contains a wide variety of components. The
major components are TNT, TNB and RDX. These components are present in the 12-

90 mg/L range.
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18 peak: yzed for search

Mizz  Lirear Abund % Abund Sianificance
9.8 2333 138, 8 31.%8
- B3.8 95 28.! 11,4
4.8 167 22.1 13.1
74.8 115 24.5 16,2
75.8 291 av. ' 41.%
7E.D 239 23.2 42,4
92.8a 1268 37.8 z22.1
12z.0 112 33.8 2g.1
182.0 212 93.7 16,8
159.9 23 6.9 - T.4

I8 BEST MATCHES: Library #2

Entry Similiarity Index Molecular Weishi

268 3. 4437 - . 168.4
2@2 i, 4839 260,
1 : §.3327 . 225.4
431 B.2827 193. 8
277 9, 2447 225.48
433 A, 2301 138.48
=8 #.2124 | 25@.8
488 &, 2a87 - 124.8
439 B, 2883 I12.8
463 @,1962 438. @
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S0 108 156 2ga 254
18 redks uzed for searchi
Mass Lingar Abund % Abund Significance
- 41.0 53 57.3 41,5
39.8 26 23.9 23.9

ob.8 18 1€.5 1.2 .
S7. 189 - 1oa. e 18&,0

ri.0 G 92.72 65.1
83.18 18 K 16.5 24,48
35.8 41 37.6 S6.1
#9.0 9. .2 14,3
Eib'a 8 ’ ?-3 ’ 29.1
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18 BEST MATCHES: Library #2
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Spectrum # 37 Ret. Time= .7 Sample # !

- - ——— - —— —

b bk Bk Bl B B Tl S —1-4—-1!'-%"—“ .—ql:"j“‘!"l:—.';“;;'J"‘!"“.';-i.--’—_’—‘!._-)_"""-1';.‘_-1_:‘""l"l-l"'l'—'ﬂ"‘"}—‘l—"'l—‘l_“l—j
56 186 158 2g4a 24 “Hg 359 4509

Moz= Linzar Abund % Abund Significance
41.9 126 31.2 26,9

43.8 218 89.7 BT .7 .
55.8 54 23.1 2z2.3

J6.89 37 15.82 15,3

5.8 204 188.48 106,39

71.8 138 S8.1 Te.d

23.0 27 11.5 18,5

25.8 vd 31.86 47. 2

99,8 25 16.7 13.= -

113.8 21 9.8 17.8

[a

19 BEST MATCHES: Library #2

 Entrw Similiority Index Malecular Weiaht

S B, 9367 226.4
3 8.,9337 138.4
4 g.9870 212.4
[ 4, 9886 254.48
6 B.9775 248. 4
8 B, 9766 258. 8
1 B.3753 17@8.4
438 89,9634 312.8
437 g.9371 2g84.4d
436 g.9541 236. 4
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18 peaks uzed for zearch?

Mazs Linear Rbund ¥ Hbund Sianiflicance

152, 141 - 47.6 27.1
5.0 179 £G.9 348
177.8 25 : 45. & 3@.49
211.8 113 z8.2 29,73
21z.8 1208 43.9 34,53
2eS.8 113 3.9 38.3
257 .8 283 SR g8l
2ns. A 115 2.9 28.7
259.8 296 1688.09 168,49 -
271.0 113 28.2 32,3
18 BEST MATCHES: Library #2
Entrv Siwmiliarity Index Molecular Heisht
3T H.:aﬂ: o 125.8
2&a B,21a7¢ 278.4
249 5.1943 154. 8 .
484 H,1919 228.8
459 #.1899 153. 8
277 H 1565 225.4
513 H,1533 266. 4
413 A, 1460 295.48
124 g, 1447 132.8
« 189 #.1419 328. 48
Srectirum # 3% Ret., Times 7.8 Sanple # 1 Total Abundapce = 18287
/35 AAWWJZ:{£“?3‘“’
- ——— _.I.h_._ l __L_.o.l_,_ - e __l_ g g e e o e o g o o e o oy — o oy
. b e Db et Rk by S B Bomi Sk S Rndns Rvis S R Rann Resnths Seunis Ranhe -]-"' -1 "'_“!_ "_'_T-ﬂ—-x—'ﬂ—-l—-‘—ﬁ—-!—ﬂ—ﬂ—-]
508 18 158 2a4 Sha 1 he Sa 406
19 reaksz used for searchs
Mass Lingar Abund % Abund Sianiflfﬁﬂt#
2.8 278 14.8 5.9
63.8 437 19.1 7.0
74.49 1595 EE. B 31.%
¥5.9 2546 - 188.8 43,4
7e.8 221 . 8.7 4.?
91.8 311 12.2 7.2 “
128.8 GBS 22.8 18.4 -
167.8 183° 7.4 g.u
213.08 1852 Tadi lag.u
214.0 145 5.7 a7
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213 166.8
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¥a 5.2
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S o 2 (0 ms?> )

] N R Y T e - L S S
S ke Badhs Benn By —ﬁ—ﬁ—ﬁ—ﬂ—j—ﬂ—ﬁ-ﬂ—ﬁ-j—ﬂ—ﬂ—ﬂ-ﬁ—j-ﬂ o R _j—ﬂ—ﬂ—ﬁ—ﬁ—j—ﬁ—ﬂ—ﬁ—ﬂ—j
Y5 188 158 24 oo S @ 350 473
18 reaks uzed for searchs
Mas= Lirmear Abund % Abund Sianificancs
41.8 153 268.1 5.§
154.9 41 5.4 3.2 .
142.8 rEH 1068.8 158, ¢
159.8 T2 Q.5 9,0
28S.08 28 2.9 5.4
JE"—I: 3 42 5-5 ?ll_‘
223.8 404 5.3 7.3
236.08 113 14.9 23.§
23?-8 1? 2-2 3-?
291.8 ig 2.4 4,4
18 BEST MBTCHES: Library #2
Entre Similiarity Index Maleculor Heilaht -
295 3,288 z22.8
297 B.3322 3908.4
ZB4 H,7ave c2B. 8
132 B.3228 2r5.n
319 B.2997 316.8
484 B, 26808 228.8
425 H,1253 228.4
187 B.1741 27r5. 8
285 B.1658 293.8
225 H.1584 152.8
Spectrum # 42 Ret. Time= 18,5 Samele # 1 Teral Anundance = 1729
SEOX
| gLl Wk 1y l i _ ey e e
e Bl Bl R R T Eone R Kol Ry oo R e B ety Eo e e Lo Bty | [ s i j—ﬂ—ﬂ—ﬁ—ﬁ—j—ﬂ—ﬂ—ﬂ—ﬁ—j
- 58 104 158 2908 254 g 356 430
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18 meoks uzed for search: -
Mass Linzor Rbund % Rbund Sisnificance

42.0 499 98.6 29,3

45.8 415 1089.9 169,49

5€6.9 a3 22.4 27.2

71.8 7z 17.3 28,3

75.8 123 23.3 54,2

32.8 27 8.5 11,5

93.8 25 6.9 12,3
129.8 73 18.8 43,3 .
123. 8 22 29.4 31.8
148.8 22 5.3 17.1

19 BEST MATCHES: Library #2

Entry Similiarity Index Molecular beisht

133 B.2749 154. 8 -

467 8.25%¢ 133.9

2132 B8.2835 260.4

348 98.1834 128.4

135 B.1823 145. 6

341 8.1164 T iet1.8

46 8.1152 248.49

186 B6.18595 177.8

195 89,1025 . 229.8

483 9.8895 122.8

Seectrun # 43 Ret, Time= 17.1 Samele # 1 Toial fbundance = 851
I -
[ ‘ |
et e e R L B . —"'-iL'-';‘Jl!é—'.—L-'-%-‘-."-'-ﬁ’—-'w—'-‘—ﬂiﬁuﬁ‘ﬂll“‘l""“‘"?“,‘j."-",‘“"_4‘"?’_1 —-1‘-"1-~1—ﬂ—-1-—|——1—-1—-1-'1
=1 ige 158 2049 2Z8 L] 356 468

18 peaks used for search:

Mazs Linear Abund X Aburd  Sianificonce
41.8 78 3.7 38.8
35.@ 51 6d4.2 45.4

7.9 25 169.9 73,3
7e.9 93 37.9 33.1
7i.08 - 47.4 43,2
32.9 ' - 29.5 2.1
83.8@ 28 23.5 31.%
932.8 29 30.5 33.3

108.8 31 32.6 41,73
112.9 66 5%.5 199,98

10 BEST MATCHES: Library #2

‘Entry Similiarity Index Molecular Meisht

247 @.7183 356. 8
287 9.7950 ‘ 1208.5
245 D.5212 332.4
g 9. 5206 258.

5 8. 6202 243, &
193 8.6083 : 358. 9
437 . B.5052 334. 4
436 d. 5020 256.
438 . 9.5969 312.8@

2 8.5943 184. 8
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FEAKFIMDER PROGRAM [Rev 109,781

g, a F-‘EQ: 1t 1ol t,lm.:: H.9

It

3 CUREEMT GE CUHDLTIUHSS Ouen=18&.9 Ind. Fort

i
[
o~
3%
)

Last spectrum recorded uué 13 Total Available
Hext Spectrum recorded will be |
% COMDITIONS FOR RUH # '1 dated: S5-31-1938  Saturdas

R SR LR a A LA AR RNEERRRERRE S L L AL L LS S

TEMP1 TIMEL RATE TEMFZ2 TIMEZ INJ.PORT MESOOVER  SOLWENT  RUM TIME

Dea. min. Deasain., D23, Min. Dea. Dea. Min, Min.
- 148 8.8 15.8 2e8 . - 32.¢ 219 238 6.8 39.8

M= PEAK DETECT THRESHOLD 5.8 linealr counts

-FLOW RATE = 16 mlsmin '

SAMPLES FPER .1 AMU = - 8 SCAH SPEET = 283 amussed
ELECTROH MULTIFLIER = 1266 wolts

- GC PEARK DETECT THRESHOLD = 438 TRIGGERED OH ToTHL FEUHDIANCE
FEAL TIME STRIFFIMG OF YALLEYS FROM FERKS
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SPECTRA SAVED: Run # 1

Zpectrum  Ret., Time Total Abund. Relative Atwund, Feal
1 4.9 635 3.9% ?S
2 B.6 1431 2.7 2
3 7.3 289 2.4% 14
4 v.0 369 2.2% bl
3 g.1 16403 189, 2% ag
[ 9.4 15857 19.1% beba]
7 2.9 543 3.9% 41,98
g 18,7 555 3.4% 8.5
2 11.4 349 Q.QF ; Z§ ?E
18- 16.3 428 Z.5% R 1

Specira PlotsTab Proarame [Rev 8/4/781]

1 Rzt

o=

€% Spectirum # 1 #x  Samrle # =)
Scanned from 48 to 468 amu  Humber of P-—n
File tvpe = linwur
Baze Feak = 48,98 Base Peak Abundonce = wa  latal Ao = 635
§
b¢ffgv
i
| ﬂéf
i
! A
{
Y | Jl idt 1, _1a e |“_ _l_lL_l_l__'_ Bl _,:';__,.. u 1,
ke Entes Bk Ede ot S it e Rk b Rk Bk s Bndes Kon Radios Sk Eondes Bl | = 1_” 2 _T—H—ﬁ—ﬂ—ﬁ—j—ﬂ—ﬂ~ﬂ—ﬁ—j
1% 138 156 2p9 254 ZBg 358 460
*% Spectrum # 2 %% Sumple # i REtEHtiHﬂ Time = £.5 mlnutss
Scanned from 408 to 488 amu  Number of Psoks Detected = 112
File type = linear - -
Baoze FPeak = 74.95 Boaze Peak Rbundance = 183 Totol Abupdance = 1431

*% Spectry
Scanned §r
File twpe
Base Feok

LalBa8 ’=—j‘ﬁ~ﬂ;ﬂ‘ﬁ—j‘ﬂ_ﬁ~ﬁ— - *‘*‘“‘“Tﬂf“‘“”“_“jj—ﬂ—ﬂ-ﬂ—ﬂ-j—ﬂ—ﬂ-ﬁ—ﬂ—j
@ 06 S9 204 250 9g 358 499
m# 3 ** Samrle # i Retehntion Time = ?;§ minutes

om 48 to 460 amu  Humber of Psuks Detecuvew = 143

= linesar -

= 235.19 Base Peok Abundance = 36__Totol Abupdance = 389

i 1l s I‘ | s
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Somple # i
458 amu MHumber of

38 1 C- M’-“ MlnUtEs
Proks Detec iz = v

| - (A P detd o ad Vode ke . . _
hnben Ao Bk bk bl Rt A Bk hadt Skl Eonhs henbes Eodies B et St indies hndn Snshs ik [t huten Sanien “-ﬁ‘f o '4.j-ﬂ“1'ﬁ—-|"""’!--|_"1"'|-"
98 138 156 202 259 Jg 359 460
#% Spectrun ¥ 5 #% Somple # 1 Retention Tioe = 2.1 ginutes
Scanned from 48 to 460 amu  Humber of Psaks Detzc-zd = 144
File tvpe = linzar o L
Boze Feak = 289.95 Baosze Peak Abundance = &30 Totol Hiundance = 16489
-'-l—ﬁ—ﬂ—-vll-JgL'-:—iJL'—"'ﬁhﬁ-!k'—41-v-l!ﬂ—Ji'—H-“;!"'!'—ﬁl']""'"""""_'?""""_"_M-'l'--!—"'i"'l—ﬂ—-‘—ﬁ-ﬂ-—l—-!—"
58 169 158 289 258 zdg 359 489
#% Spectrum # 8 #%  Samele # 1 Retention Tinz = %.8 wminutes
Sconned from 48 to 4568 amu  Number of Peaks Detecried = 121
Fileg tvpe = linear .
Eaze Peak = 73.95 Base Psak Abundance = 285  Total Abundance = 1657
/Vﬁf{jhlj;
L
. L i’
y '/'/ ; Vi
[y /*L
. ¢
P 17
e g
--\—-1——!—-1'-"]—-1—'-1!! "é—lﬁ%l"-u;:"!—"'i"j"-‘ﬁ—-?L-i"!"!“:"‘""'"'"_"'”1_*—"‘ '—'—-'-'T—ﬂ-'-i—ﬁ*'-w—j—ﬂ-ﬂ—-i—'\—"l
7] 198 158 2039 2549 39 354 468
#% Spectrum # 7 #% Sample # 1 Retention Tine = 3. 3 minutes
Scanned from 48 to 4608 amu  Number of Pooks Detecied = 37
File tvpe = linear .
Bose Feak = 41,98 Base Peak Abundance = 122 Totel Abundance = 648
--.«-1——-»-.!-'14_;_;_:,'!'...':,-_il.‘_"_":;‘-_‘.lq‘_.‘,:ll:_.“_:.._;,f-.!,:.-"--|--|~-.—-1—-1—~. - -'—--'—1_.‘-.-,—..,_.,_.1-_,__‘..,_,.'...‘
50 09 50 209 254 0@ 350 400
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S cemecd (conr)

—ﬁ—ﬂ—ﬂ~ﬁ—1—ﬂ—ﬂ—ﬂ-ﬂ-j—ﬁ—ﬂ—ﬂ—ﬂ—1—ﬂ—ﬂ—ﬂ—ﬂ-1‘ﬂ‘*‘ﬂ‘“—ﬂ""'“”"“"1—~-q—ﬂ—ﬁ~1—ﬂ'ﬂ—ﬂ—ﬂ-1
450 500 550 609 253 L) 756 509

+% Spsctrun #02 #% Sample # 1 Retention Ticr = 1.7 minutes

Soanred from 49 to 460 any  Humber of Pzaksz Destecred = 112

File tvrpe = linear )
Bazes Feok = 48,93 Bose Pzak Abundance = 42 Teral fbupdance = 555

T e o e e e et e e e e e s i ey ke e e s e i S e e e e L LD e ——

J“l T R FUN L | BT | N

LI A,

e e s e e e e e b bk S e "-l_%""‘—“—"l—‘ﬂ“"l— =aTas __'1?"_ o _"jj—ﬂ-—l—-\h-n—-"'ﬁ—ﬂ—,-\—-!—j
S0 108 158 299 258 =0 250 420
-4*ﬂ—ﬂ*ﬂ—j*ﬂ-ﬂ‘ﬂ-ﬂ*j-ﬂ-ﬂ-ﬂ-ﬁ_j-ﬂ-ﬂ‘ﬂ-ﬂ“jtq_ﬂ_ﬂ”ﬂtj?ﬁ_ﬂ‘ﬂ—ﬂ‘j_q—q_ﬂ_q_j_q_ﬂ_ﬂ_ﬂ_j
456 599 558 603 53 o@ 98 S99
%% Spectrum # 9 ¥% Saomple # 1 Retention Tine = 11.0 mjiputes
Sconted from 48 to 468 amnu  Number of Peaks Detected = 35
File tvpe = linear o i)
Baze Peak = 73.95 Base Peok Rbundance = 152 Total Fbundance = 849 .
-~ g,
&# v
A -~ A
N 4
-ﬂ‘H—ﬂ—W‘jJL;iJ;éﬂ;%biukzigA"Laihkguqd%‘ﬂiﬂ-“-“;j%"-g;ﬂ‘_—L-ﬂ‘;-ﬁ;ﬂ-j-ﬂ-ﬁ—ﬁ'ﬂaj
5@ 108 156 299 258 0@ 350 400
#% Spactrum # 19 #x  Sample # 1 Retention Tirs = 16.3 minutes
Scanned from 49 to 460 anu  MNumber of Peoks Detected = 52
File tvpe = lingar )
Boge Peak = 72.93 Base Peak Abundance = 258 Total Abundance = 428
. ' l-__ [ : = i ey EUE | S -
bk ks honbe Bk Senby Bonkn Runks B ATmasaeaShsmgeasanrasisqEaTa T —v':-r_‘- e "‘41—-;-'-1—-1—'-\—-1—-\—-"‘-\"!“1
59 190 158 209 284 el ] 354 404
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4548 So8 550 €84 £33 dg TS 200
#+% LIBRARY SEARCH [rev. 1717781
Frectrun # £ Rer. Timez | 2.8 Soeele B 1 Jolnc noufdance = | 1657
_— .Jh_iJ..é FURRUTEN DU S
b Bk Rk S B Bt b B Kt Bt ot By R R QA== a=" 1_“ =S ﬁ_ T = -j—q—q-q_q—j_q_,_,_,_j
59 108 150 2g4a 234 EY= ) 358 4908
19 peaksz used for search: o
Moz= Linear Abund % Abund Sianificance
41.8 135 -45,8 25,4
43.0 142 48,1 28.3
55.08 26 32.5 24.2
57.0 91 17.3 13.2
74.6 295 188.0 169,98
v5.0 58 19.7 19.9
8v.9o 177 68.6 78,35
143.0 48 16.3 31.4
227.9 23 7.8 - 23.9
2ve.8 33 11.2 49,5
16 BEST MATCHES: Library #2 \)&ﬂwll
e . , Al .
Entry  Sirmiliarity Index Molecular Weisht r f
446 8.9913 223.48 1u73ﬁ7
285 0.9836 270.8 & N
224 B.9836 - 242.4@ - -
442 a.9823 284.18
286 8.98195 298.9
457 8.9799 354.8
447 §.9792 256.9
223 @.9782 214.8
454 8.9768 340.0
458 89,9761 368.9
Spectrum & 3 Ret. Times_ 11.8 Sawele ¥ 1 Tetal Abundance = 849
-ﬂ—ﬁ—ﬁ-ﬂ—ﬂJh;JL;éﬂ;%L4uh=isé—ﬁ;a‘HLgugJ%rﬁLq—ﬁ—ﬁ%WJﬁ~g;ﬂ—qtj—H_H-Whﬁ‘j—ﬂ~ﬂ-ﬂ-ﬂ£1
=15 108 154 299 25 0 3%a__ goa
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16 reaks ussd for zearchi

Mass Linear Abund % Abund  Sienificanze
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283 ~ 9.9651 .. 214.9
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