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1100-EM-1
To•99 by ICP/MS
EJ Wyse

Analysis Narrative

March 16, 1992

The subject project samples and their accompanying OC samples were prepared for
ICP/MS analysis as described on pages 12,13 of BNW LRB 54526. The water samples
were non-turbid and were analyzed as received, without digestion. Aliquots were
taken after shaking and an internal standard (50 ppb In) was added to each sample
and standard. Samples were analyzed according to procedures PNL-ALO-280
(ICP/MS Analysis) and PNL-ALO-281 (ICP/MS Determination of 99Tc). Samples were
prepared and analyzed in Building 3708, 300 Area.
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Modifications to the above procedures were required in order to most analysis
requirements for detection limits, precision, and accuracy. An ultrasonic nebulizer was
employed to increase ICP/MS sensitivity for 99Tc; the use of this nebulizer necessitated
use of a 1 ppb Mg, In, Pb tune solution (for signal optimization and stability checking)
as opposed to a 0.1 ppm solution as designated in PNL-ALO-280. The use of a tune
solution 100-foid-more dilute than specified in the procedure necessitated relaxation of
precision limits; this limit was therefore extended from the current 7% RSD to 15%
RSD. These modifications were implemented under MCS-033 QA Plan criteria. Using
these modifications; we were able to attain detection limits of 0.6 ppt 99Tc, equivalent
to 10 pC(/L in radiometric terms. It should be emphasized that the tune solution is
used only to optimize the instrument sensitivity and to check instrument precision.
Because the exact concentration of the tune solution is unimportant, the stringent
protocol folbwed for preparing calibration standards (with regard to documentation,
volumetrics, SRM's, etc.) is not applicable for preparing the tune solution. This is also
true for the Internal standard preparation; as with the tune solution, the measurement
of the internal standard is made on a relative rather than an absolute basis.

Several runs were required to complete the analysis. In the first analysis, high blank
problems were encountered and the results were suspect. Accordingly, a second
analysis was performed with improved blank control; the results of this analysis were
used for the data presented. A third qualitative analysis was performed to confirm the
absence of Ru, a potential interference for 99Tc. No Ru was found at levels significant
to the 99Tc present in the samples.

Results of the ICP/MS analyses are presented in Table 1. Each determination result is
the average of two signal integrations or runs. If the relative standard deviation of the
duplicate run values varies by more than 10% of the mean, a mean value ± 1 standard
deviation is reported, otherwise a mean only value is given. In two cases (for samples
with DOTc concentrations within 2-times the detection limit) variations in duplicate
sample runs exceeded 50% RSD and are classified 'semiquantitative' according to
PNL-ALO-280, section 5.1. Unit conversion from ppt to pCUL was originally made
using the 16.95 factor as specified in PNL-ALO-281, however this factor was
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calculated based on a half-life for 99Tc of 2.13 x 105 years. The half-life on the SRM
certificate was reported as 2.111t0.036 x 105 years. Although this value is statistically
identical to the one used in PNL-ALO-281, the results were recalculated based on the
half-life reported on the SRM certificate for the sake of consistency (the difference
amounted to approximately 1%). Quality control samples were run according to
project specific guidelines, and included blank, blank spike, sample spike, and
replicate sample analyses.

Accuracy estimates for the analysis are displayed in Table 2. These estimates are
based on results for recoveries of blank spike and sample spike samples. Two blank
spike and 3 sample spike samples were run In the analysis. Mean recovery obtained
was 109 9b with a range of 102-121 %. The analysis performance criteria of t25 %
accuracy was thus met.

Precision estimates are reported in Table 3. These estimates are based on replicate
sample analysis results (not individual sample run results) and include data for 1 blank
spike and 2 repNcate sample sets. A mean precision value of 10.4 % RSD was
obtained, with a range of 1.2-17 %. The precision performance criteria of ±25 % was
met.

Significant signal suppression was encountered in the ICP/MS analysis, presumably
due to the high saB and mineral content of the samples. Matrix separation procedures
would enable achievement of lower detection limits and better analysis precision,
yielding more conciusive. 99Tc data with less analysis uncertainty. A preliminary matrix
isolation and preconcentration procedure is available for testing and evaluation. This
procedure involves 99Tc ion exchange and cleanup. Approximately 2 man-months of
effort would be required to test, evaluate, and Implement the procedures. We
recommend investigation of this new methodolgy as improved data quality and lower
limits of detection would result.
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Filename: 1100EM1.DP1 D

Table 1. 1100-EM-1: Tc-99 by ICP/MS
March 16, 1992

Al samples analyzed as duplicate runs. RSD's 210% of the mean value is reported with ± 1 standard
deviation. Deteotion limit for analysis - 0.6 ppt. See following page for aaaurary and precision
estimate information.

^. :

e:k«:

i.... .:,...».-: _.

Client
Ssmple No.

ALO
Sample No.

ICPIMS
Sampte No.

[Ta-99]
In ppt

LLD s 0.61

[Te-g9]
In pCI/L

D I H20 2204 1 <0.8 410
DI H20 2204 41 40.8 410
01H20+ ' 2204 10 51.1 876
DIH20 ♦ spike 220405 52t9 890±150
70 water 4 0 .7 1
801572 92-02724 22044 1.0t0.7" 17t12•0
801573 92-02725 22047 0.9t0.4 15±7
801574 92-02726 2204 8 1.4 24
B01575 92-02727 2204 9 7.1t1.6 121±27
801 75 s ike 92-02727' 2204 30 81.7 1056
B015S9 92-02728 2204 11 7.3t1.5 125±25
8015T1 92-02729 2204 13 7.5t0.9 128t15
8015T3 92-02730 1 220404 8.7 149
BO1ST5 92-02731 2204 15 8.9 118
801517 92-02732 2204 16 8.1 139
B015T9 92-02733 2204 18 4.9 84
8015V1 92-02734 2204 19 8.7 115
BOISV3 92-02735 2204 21 8.2±1.5 141±25
B015V5 92-02736 2204 22 <0.8 410
8015V7 92-02737 2204 24 40.6 e10
8015V8 R 1 92-02738 2204 25 9.8±1.7 172±30
8015V8 R 2 92-02738 2204 40 6.1 139
8015V9 92-02739 2204 28 <0.6 e10
8015W0 92^-02740 2204 27 40.6 <10
8015 1 92-02741 2204 28 c0.6 410
8015W2 92-02742 2204 29 <0.6 <10
8

8

8
8
8
8
8
B
B
8
6

015W3

8015W3 s e
01BV8 R&D 1

801BV8 Rap 2
018V9
018W2
018W5
018W5 ike
01
018X1
O1C11
01C28
01038

92-02743
92-02743'
92-02744
92-02744
92-02745
9-02748
92-02747
92-02747'
92-02748
92-02749
92-02751
92-02752
92-02750

2204 38
2204 12
2204 5
2204 39
2204 44
2204 32
2204 33
2204 20
2 04 34
2204 36
2204 42
2204 43
2204 g37

<0.6
49.8

8.9t2.4

7±3
8.3±2.6

7.1
6.1

65.4t7.1
5.820.7

5.0±1.4
1.0t1.8"

1.2
5.0t0.5

410
853

150340

120t50
140±40

121
104

11203120

99±12
86±24

17t31'•
20

88t9

'spike •'Because RSD > 50%, result
is SEMIQUANTITATIVE.
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QUALITY CONTROL DATA REVIEW

a

Project/Work Package: 19432/N82776

Project/WP Title: 1100-EM-1 Groundwater Characterization

Requested Analysis: ICP-MS for Tc-99

ALO Sample Numbers: 92-02724 - 92-02752

I have reviewed the data specified above for completeness and compliance with
project requirements.

7! ean ane ae
Data Quality Officer
Analytical Chemistry Laboratory
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DON'T SAY IT --- Write It!

DATE: February 19, 1992

TO: Bruce Prentice

FROM: Eric Wyse

SUBJECT: Agnroval of Procedure Modifications for 1100•EM-1
A2

Pursuant to our conversations at yesterday's 1100-EM-1 meeting, I would like
your written approval (per MCS-033) on the following modifications to PNL-ALO-
280 and 281 that were incorporated in the 1100-EM-1 analysis to meet program
requirements:

1) Al ppb Mg. In, and Pb tune solution was used instead of the 100 ppb solution
typically used. PNL-ALO-280 suggests that any solution containing 50-500
ppb of a low, medium and high mass element can be used as a tune solution.
The 1 ppb solution was best suited for the dynamic range of the ICP/MS using
the ultrasonic nebulizer, and it was more representative of the technetium
concentration than the 100 ppb solution.

2) Acceptance criteria for tune solution precision were extended to t15% to
account for the fewer total counts obtained using the 1 ppb solution. PNL-
ALO-281 requires that the precision be <7% for isotope counts and isotope
ratios of Mg, In, and Pb. As stated literally in the procedure, this criteria was
met; however, the statement could be Interpreted as meaning for all Isotopes
of Mg, In and Pb (one isotope of Mg was 9%), and for all possible isotope
ratio combinations (including inter-element combinations). Intra-element
isotope ratios came out <7%, but ratios between Mg/In and Pb/In came out
9% and 12% respectively. The procedure was never intended to Include
intra-element isotope ratios, even though we print these out for our
information regarding relative mass response. Two out of three Mg Isotopes
with RSD's <7% was considered acceptable, especially because there would
be no scanning below mass 80.

x.. I would appreciate a memo from you indicating that you understand and approve
these modifications before we submit the final reportldata package. If you have

s=' any questions, please feel free to call me at 8-3074.
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CO1)" Battelie
PacInc Northwcst laboratories

Date February 26, 1992

To EJ Wyse

Subject Procedure Modifications for 1100-EM-1

ProjectNumber 19432

From BA PrenticeoA

Internal Distribuqon

Project File 19432
OW Koppenaal
File/LB

It is clear from our earlier discussions, and as detailed in your memo of
February 19, 1992, that the temporary modifications you proposed to procedures
PNL-ALO-280 and PNL-ALO-281 are entirely appropriate to meeting programmatic
needs on Project 19432. Please proceed accordingly.

0"18GO01(t4'M)
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ICP/MS Data Report Cover Sheet DATE: 7 7.2

pA IL: 11 III Default DA Plan: MCS-033 Default Tech. Procedure: PNL-ALO-280

Additional qAP's or TP•s: t'NL - ALO -281 ^ IIOD-EM-I TitL.,tuQ Pr.ps9J Lto/t)

ALO Sample Numbers: 9 Z- 0272y L^^ 0 7-7 S z

Coc"

PM (or Requestor), Company: 806 STR".r,.j }PN L^T3 r.ea Qrc Gs, ,(^ N L..

Prolect a: 19 i} 32 wP a: M8^--1^

. ati4'

; ^..-.

2 `

Laboratory Record Book(s) (Include page 0): 59'.0 I"l 3}Sy^#f&t,(ly

Group Leadar. D.W. Koppenaal, Staff Scientist
Cog Scientist: E.J. Wyse, Scientist
Analyst(s): J.P. Bramson, Sr. Technician

M&TE Used (Check all that apply)

SIGNATURES: Analyst

praparw 'kK- 2^92

Revlew: ( RePart)rechnical

^t^,dcPsc4.r^omplaanassl^w^^
9751i

^
Bl d g

3Item qRoom s ID • Calsb. Frequency LRB

v IC MI POI 115 W 6913 User Before Use
V ICPrMSPOII+ 108 WB62779 By User Before Use

3 MetBer AJ100 111 512-06-01-014 HEDL 3 mos

TroBrtner Class S 111 1199 HEDL 12 mos
3 Wei s

Rairtln Elec Pipet 111 812205 By User 6 mosl 545266
3 0-10 m Before use

3
Rairtln Elec Pipet 111 E18077 By User 6 mos/ 545 6
0-10 m Before Use I^

r

RaiNn Elec Pipet 111 A022998 By User 6 mos/ 54526
^ 0-1000 Before Use tt,lX

RaiNn Elec Pipet 111 H920180 By User 6 mos/ 54526
0-100 Befor Use
Ralnin Elec Pipet 115 D913511 By User 6 most 54526
0-1000 Before Use

Standards Used (See LRB #54526 pp l1^/3, 5--? )

.

-)^
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Filename: 1100EM1 Stats

1100-EM-1: Tc-99 by ICP/MS

Accuracy and Precision Estimate Information

y.1..: y

Mv
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Table 2. Accuracy Estimate

Sample ( Tc-99]'
measured

[Tc-99]'
samp meas.

( Tc-99]'

spiked
Recovery

96

Blank (DI water) Spike #1 51.1 - 49.0 104
Blank ( DI water) Spike #2 52.0 - 49.0 106

Sample (B01575) Spike 61.7 7.1 49.0 111
Sample (B015W3) Spike 49.8 <0.6 49.0 102
Samole ( B01BW51 Soike 65.4 6.1 49.0 121

meanl 109±8

Table 3. Precision Estimate

Sample [Tc-99]' Ave r pe'ay^^

±SD

Blank (DI water) Spike #1 51.1
Blank (DI water) Spike #2 52.0 51.6t0.6

B015V8 Rep 1 9.8
B015V8 Rep 2 8.1 9.0t1.2

B01 BV6 Rep 1 8.9
B01 BV6 Rep 2 7.0 8.0±1.3

mean

•Results reported in ppt

C02-005

erall Prec.
RSD (%)

1.2

13

10.4
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2roe 109
Room a ID 1 Callb. Frequency LRB

VG ICP/MS POI 115 7 WB38913 Ufer Before Use
VG I PiL1S P00+ 108 • W 62779 BN e Use
Metiler AJ700 11/ 512-08-01-014 HEOL 3 mos
Baunce
TrOemner C1ass S 111 1199 HEDL 12 mos
Weights
RaiNn Elec Pipet 11 t 812205 By tJser 6 m051 52433
0-10 rN Before Use
RaiPon Elec Pipel 111 E18077 By User 6 mosi 52433
0-10 ml Befora Use
RaiPon Elec Pipet 111 A022998 By User 6 mos/ 52433
0-1000 Before Use
Rairin Eleo Pipet 111 H920180 By User 6 mosl 52433
0-100 111 Befon Use
Wn Pipet 1 t 0913511 By User 6 mos! 52433

0-1000 Before Use
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Standard Reference Material 4288

Radioactivity Standard

Radionuclide

Source identification

Source description

Solution o®position

lNSs

Radioactivity concentration

Reference time

Measuring instrument

8andom uncertainty

Systematic uncertainty

Tbtal uncertainty
(Random plus systmatic)

Ptwton-emi.tting impurities

6alf life

ltchnetium-99

4288- ^/'f

Liquid in )SS borosilicate-glass
ampoule

59.31 yg of TcfViI) as potassium
pertec)uhetate per gra atprox-
imataly 0.001 molar &OH 1)

Al 9/O grmos

3.759 x 104 gq 9-1

Nov®berr, 1982

*^^d-scintillatian counter (2)

0.27 peroent (3)

1.35 percent (4)

1.62 percent

None observed (5)

(2.111 * 0.036) x 305 years (6)

George A. DrianDr mief
Dffioe of Standard Asferencs Materials

NCtes on bsck

This StaEdard Reference Material was prepared in the Csnesr for Aadiatios Assesrch.
Nuclear Radiatian Division, Radioactivity GrauQ. Dsis D. 9oppes. Group Leader. .

Washington, D.C. 20234
Novusberr 1982

I lll lll
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t1) The lcXn04 was prepared by M.W. Beiramrn of the U.S. Food and Drug Adninistration

fran Ni4TC04 obtained from Oak Ridge National Laboratory. The solution density
is 0.998 g ca3 at 21.86C, and the )(1+cA4 concentration is 0.00060 solar. The IN

of this material exhibited only the characteristic doublets at 243 andspec^um̂ ) ^
287

(2) Two liquid-sc'ntillation counters were calibrated using the method of J.A.B.
Gibson ( B,C,D^, Three different radionuclides were used as the standard: 3H,
14C, and 6DCO. The results obtained using the three radionuclides agreed to
within 0.32 percent. The 14C result was used for confi}^mtion only. The
value given here is the unweighted mean of the 3H and °YCO results.

(3) Half the 99-percent confidence interval for the average of t#ie 3H result and
the ^Co result. The standard deviation of the mean of the H result is 0.15
percent based an 6 degrees of freedom, and the standard deviation of the mean
of the 60CO resLit is 0.09 percent based on 9 degrees of freedam.

(4) The systematic uncertainty is the average of that for the 3H result, 1.20
percent, and that for the 60Co result, 1.49 percent. Tbeae values are linear
s^ms of estimated upper limits of uncertainties due to the follwingt

^3g_

a) reference material for
standard radionuclide 0.63 - 0.68

b) source preparation 0.07 0.17

c) theoretical model 0.30 0.20

d) gamsa-ray contribution to
beta-particle detector 0.24

e) quenching 0.10 0.10

f) interFolation from
calibration wrve 0.10 010

1.20 1.49

(5) The msster solution from which these staMards were prepared wu exauined with
germanium gamoa-ray spectrometers and no impurity was foitd. LLsits of detec-
tion as a ratio of gaesa-ray-anission rate to technetius-99 activity are

1 x 10"6 between 90 and 300 keV
1 x 10-7 betreen 300 and 1900 keV.

!6) NBS-measured half We based on the formula Th a N ln(2)/A, wbere H is the
naotxr of ataos, oaquted using an atoaic.sess for teehretiuw-99 of
98.906254 a 0.000002 grams and the gcavimettically dateraisrd an of
tachnetium-99, and A is the activity dstetsttrd by liq0id-scintillation
counting. The value reooo.m^ded by the Oak Ridge Nuclear Data Project is
(2.13 * 0.05) x 105 years. (E)

f References on last page

4288 1 /14 ^92
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The follouing individuals and organizations contributed to the characterization
of this Standard Reference Material.

J.A.B. Gibson
Atomic Energy Research Establishment
Fhvironmental and Medical Sciences Division
Barveil
United Kingdom

M.W. Reitana=
U.S. Food and Drug Pdainistration
Division of Drug Chanistry
Washington, D.C.

J.C. Leak
U.S. Food and Drug Administration
Division of Oncology and

Radiophacmaceutical Drug Products
Rockville, MD

For further information please contact Dr. Bert M. Coursey at (301) 921-2383.

A. Boyd, G.E., J. ChAn_ FA:. ]A, 3 (1959).

B. Gale, B.J. and Gibson, J.A.B., Atomic Energy Research patab.lishment Report
AERE-R5067 (1965), Barvell, United Ringdom.

C. Gibson, J.A.B. and Marshall, M•, Int_ T. piol Raeia _ Ise '...a , 2.1,
321 (1972) .

D. Gibeon, J.A.B., CemFoted counting efficiencies as a functi:a of inerit
figure for 14 heta-particle-euitting radionuclides (July, 1980). Utr
published data.

E. Kocher, D.C:, Radioactive Decay Data Tablei DCCJTIC-11026, p. 108 ( 1981).
Available from NPIS, Springfield, VA.

4288
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s.c7^ o-l^J 1 W3-aoll

^Z ^ 7z5h5 +^s^ ^velh r ^a+lyn^ ^e +x^••s,l^ zbJSIIII
"° ""`t''V^S q°Cf. w'•'^""v^ bw"`° 1 I°j- -n^+ ^-^n !'a•J'7y 1 ^.

^ Z^ tnla-ooll xh^'^ 7 6l}t/i G^ s



t^( ^'N+n1 l_i23 ^ Sy52b p^ 9 9
TREP6 R^-f 10

, fZz/9: s^ a^.G ^y^t ^. d.sw , ^ d a„ p.^^ u( svsu p^ f f).t
b4,!n.,ee t,Q..e4 ..j Ptpct b..I;O..U... ^., r/ss/9z.7tlso f^ to P•^4e 11 fn ..

SLe±_ (a9>

o.zs rtQ y.7s ..G s^o•• s., s,b - 6.7y3a -sl,

(atR 3 l7.tes :. "r.r1G" .J.) aoP Bfia.69

to 4rfl7aZ. pr<P" ;.. y._.;t., w....ww s (em$'TI ^ t3a.s^8^

sn,yJ4,.s "So^/t` Co cisa,z + 8+r5 m / c i/) pra .yii/!,r

o. as D. scz%J raox s3FG4 -as r 5! j?s •,-Q s.rr,AcA.

664205 Ao.u7lr B /ARoS

g(^'^K^ IK COTilR< .

(;v G^'erO o.;7s_..Q Jr- s! ;YS.cATH,xo

C') 3 ^d nA' Nt^ d. as,.? -7^ s! ?S -C 7-W AJ47-m; e
62) acAoJK s&WC a.as.-E r^ /„ + a.Sm .Q /roxS3y6o-.z8 + q,^s t>S N ^^

Prolect No - Data of Work

!1t«w 3fJ/,jz n.m z

0leoloNtl To ana ustootl By

SqnW 1. Date

2. Dete

C0Z-016
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1i,:^^.

;28

,)ssf
qc.49

88-^4

^16 ^/5^fo? /)s/ao Gar.a^^^sia - oG-o/-oi^i^,QhKh^rx^ cn6^rK .

c.+t. tri- /^6ig.Z
45.n€^

V,-4 0.oioo

aooHS O•
/' ^. ^ro5 N4F9mn,.rZ oK A23

fIPEi L^otun^- 7Xr'.41 l .2 3 y 5 :r s r

^DP a o?/o r. ^ 203/ , F oV8' ,.W-5 W .7oU . ae^o
loaa99^ a^ r^P .a49 .a4149' .a^ :a9?i ,ayy

9f73 , 995^ , 99,71 . 9f18 .99/,^ 99.20

«pp^j}Ze%^ oF (5/^Ki^ soLUTZa^ S77ti^^pA^C1^ S39Lo-?8's7c-99

usxAu- R tibvrL c41.=,d,c4'7-Xit4 P1/r-F-j Pro€1rFb aiO,u! (.ao7o4^>
ZN7n A 6,50..^ Vo4 FiASK fMCF F^Z:cji;D cut7N bs H,t0
RND 94.7 ng KoH . D^4"rzb 7D Votcwri- wsrH px Na o.

3ri9l9a • 59.31^.8/3 4 1^o ^^^ *
0.998 a^^p = 59,191 "a^,K,(^

FSalht co ocr^,4^o^ 1: C .ac^o 57 /9/ ',4 ^
0750 -l

= y9, o/ ^y/,"Q Tc -99

= y9. oi/,d ..,; o. cn6 H,ro/l

-ONw LR3 t' 54526 p$ lo

3NW 13-8 * 5^16o p^2B^

rr^^7M r sl,,d to3/isl9z -Q-^e -SoM.P. d;se,,^ -.J mC-,
on

Projecl No_ Dare of Work

Emered By - Dara Z
D,saosetl To awUnoers^ By

59nea t. Dau
2 Date
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t' i••,

<.

/zzlz AJloo $,t..„. (51z-o4-o1-o14) R^F„^•K+fl^k 11
C'al. Exp. 1rz./9z

Wt^ ^t^
(oo

^l
0. loeo

Sao n.3 0 50oa

I ^ eaoo

to oooZ -fafe,^ ^K 1 u9Z

7L FF^O 14 ('^R ^ 2i'G ^0•99q4 a(,...p,) ^+/l^lecs d.^ ^^ =oa+}g)

Fi M,^ -Tr;J I 2 3

l

T- ^ 0.1e09

EDP-2 looAj 0.1e11 0. 1040 0.1007 e,1ee5 A.lalr^^-tirl^ii¢i o.0005
on. S^e91 lF--^.Nw)^-

I4oz.z99a $co yQ o.505'^ e.SaY3 o.So99
y

o.Bolo o•567 z _.1D,ool^ 7

I aanA I.o141 Lazey r.ozlo I•o192 o.ooz.Q
1.osIS

DP f•oe.A 0.9439 ^•9q^1 0•9}9^ 0.9l07 0•9}92 o•9E31 t°•0018
p,ZZas y.^s^ y•7voF y.7447 4.7c5^ y.7477 474ss ^}7t2a = o.0119

9•l0.^ 9,yS0$ 9•9745 9.9922 9.9996 9.9955 ro.oo48 r: 0.02e3.

M+IC1 0.25^Q o.2+107 o.ZSzS o•14o9 O.Z540 D•i5o$ 0.1y$^Y. O.ooi^

look $3960-Z8

Zx ^ IooN.Q ^ a,:.7 poza998 + Z R^9.9o.p) w^^^ glzze5

Iwe 3 I2se5 pozz999 32zoS

!a 0. ZS Z, + 0. I oo „Q nR 5T4o-24 ♦ 4.45 .,0. in {{,0

;ap^t o.z5 nQ I^, T.. + O.soa,.,p rrox 539&e-zR + Y.zS .A.vI N:0
!n ^ 0.2.5 hQ 1^r. T+ • I. ^-Q in x 6a+(e -i[ a 3.75 j4 DI Hr-0

A
0So.Q .^^, Tnp•^? + O.In ..Q 53l6o- 28 t 146 n!L 7T N,O

f p^l 0.i5 -L. D. loo ,.Q 53140 - 24 . y.65 .Q, DI IF=D

5 0 0. 25 ^R 1 Tn t e. 9oo ..Q 539Lo- at * y.25 aRa VI H&,O

Proikt Dnw of Work

&4ne By JIiGi
^ ! !Diacb-W To and UrWOrnwotl By

SiOnW 1. Dau

2. DW
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•;J4.

12 L3 a/v/9r

_4"=
/00 n
sca^

!g
/0 9

F^ /ao (s/n^n c>^ Csi^ a^ro/-o/Y^ oF1rwna.,cc en:f-oK
c.q^ Ero. Y-ao-r.s

^^----=Y`
^r1v1 LiZ3 ^ 5q52(o 1^ (Z

o. y9995
p • f999 S
i0. 0oo05 oK 2/Y/Zz

yau.tnr- - h4 -2 3 Y -1.5-- ' e-

6tPa oo,,,Q D./ob2 a,iao/ o.laoq a.loo¢ 6.10o5 aaa,11.wo`I
4oo2ZW Csa' u 0.49f5 0•soo8' 0.5o14 0.So19 0,-*4 aswl3a4y9/

/oaO,u+C /.ooo(r /•Ooaa?. / .00D/o 1.4o3/ /.oe3f( I.aoV3 aoo16

6Dp /.0 ...Q o.99P /.0099 /.005A /.ao3y /.aw? /.w3Ytc•rYl

o796 f!75 ..^ y 7753" y. ^tz6 9• 7W.Z y765b 9•77/l Y•7MtoA43
9 90 ^ 9.9Y3Y 9.9z4o 930F 9194 9.9iaY 9.qt57*0.ot,23

Hu(ti 0.d5+..Q 0.253`/ 0.2445 0.2q59 0. X3o O.A531 0.?S6yt0.m83

pia a^Y/7^

5!Lp.^5-
l

3/ Sil'rJR.^S,S+^cu.ros^c+F .? OH/^-Crlr.ES^ wcld /ReJ^its^

^?5 Potcows ^

d.^?s,...^s ^5a933 sG^^^ f 9 7s•M•Q SAriPcc

tDl f I Po77 ^ n (f; n.de -E#StA^vV}fR^ ^ 3/a/92
Lc/ Elto'f I.

^uvczc..^s : Bo^ov4 9a-o.t3yy
(1o15vY 9r2-cd73r

4AwKs

(R) Gr#.2o o.as -P rv CS^yJ^ 3^/^^+ ' y7s,..,.C Dr HaL o
^^) 7,^Pwnt6: o.as l I " //P^ ` Y•754 A-+'1 JA°ka^(srog^^r^

.Pr4

(Col+-,xOj4Q:. oN ^^ (37

PolaG No Dua of work

EntarW By--Z^//^i^+---^-r^

Diacbaao To and Understood By

Signed 1. Data

2. Dau

C0Z-019

a:i"



5?1K^5
j^NNJ LR6 5^526 ^ 13

13

t^ ^t ifao 5/sKC- D•o?S 4 .tH (9.2YJ3-10YO11 + o.&G.-.e mox 5-39G2,2S"

+ °.as .M•? br KAo

5lm,l.lc sPSK^ D. ?s (? S(sav33 st^^.. r o. SA»n( /47x s39GO -oZr

^^^^':•4.A.

,^.

wx•

/0.

/00

,Td//r,'

5n,•c

SPrJ^ S^A^s : (;o/3w5 y'.Z -0
40/5;ks 9.7-aa
8o154u3 9a-012;zY3

/ooX of 5'396o -.?8' OAV,+Aao %

990-^ usr,^s- ^B^pa}}/ao,at' ws^^ Ao,29y8 *
/06VX oF 53960;?7 /"-,PARE..p •

/.^ uss^4 icoX 509GO-JtP . Aata998 t 9 (. usp+^ l^ /pe3?

2,7,J tar JF'3r. _s. : ' z^T^sz
ryy^^y ^p1"9I /fZ177-

o.as.,..P rlP ., r..

o. as-P ill „ r„ +

o.zs»-P lff^ -r„ t
^/6 ^Mp1

045--e (p•, T,., I

a.,zs^,.2 Iilv^ r^ t

saY.73-4

o. Im...R ioon 5390-,t8' + f!as .16 Dr 4^xo
(mv.r-s ea^%4)

0 Suo^Q rooe s^94o-.ZS' * Y.RS..lG Ds N,,o

I,m Q lQOx sJ9Go-;-8' t 3.is-.Q6 D.r Nao

o.Ioo .Q S19Go-.^s t?, ya4, ^ pt Ndo

o• i^ •R Imx 5396o-,w t 41,65" D>' N,,o

0.SaD.4 (Cwx S3960-as'* y"?.f" Aa 44yo

Propct No Dw Of work

em...e ey- Dw_?^y^^^_.
D4olpsp To atW UtWxaWotl By

SIqnW 1. Data

2. Data
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FlasmaiWac Isc^to.e rialio keUcet

(Counts rfrea C c',:ts ,or ^econ ::,

Nu F rti:, tar l,cl lsu =..ns iL...r :Lt pc 1,.r
isoto{.e 2 : n ot icludf: .n t e e tc ::eot an t +saru. ^!fecv `ll

t.::e :.reuu :md zsol ope run procezdu rz d.tinitiun .

Ft32 tune--Narraal °amp le

nun C 12 Na 2 3 i1y 24 fl0 2`' iiy 2ti
2343737 i 1.`.4283 3925 7 7291
291;i7E.8 16^?26. t.t3Cr{; 79drt ...
..J4V59 1::',^i:

4 24 1776C 16c0o2 ^°JO^.+/._ LSL]

5 2'1,$'194? iJb06.i 67619 Y194 .1.0401

100 72 7

a",'.c.l 72 .3eS 1/.1(^t
tStc _,.. ;i.°s o.1=, 9 .^:5

ktm qr0 76 f.r: :;D Ir. li.l Sn.115 1: b206
1 _:14188 219"::7 12, 99c
- 2.;523 79816 8751 196790 12772
3 U6 76895 ^r-311 219710 126 35
4 4ti 81839 403 1 9:446 13643
5 [A4;9 ?Y9i'C n124 17,97 .i9

^:ee.n ^,:.•i93 Y:i,:J .... i:d$J20
117E.59

2 .49 4.41

f'11208
1 ._.:.:. ..7
.- 11675 29p2--

.21?4 ^579:.

53 ^Oticl '
iiean li110
Std 72 19611.21
(3td `..76 15.K

Ratios for th;s samol.?;

F:etios Por H!y

kun 24.' [5

1 6.3v11:

3 S.Svl:;q

CO



11ea,n ... ._..._

Stu

RS117: ^.04!E:
IF: 0.`ia5cb

Ratios Tcr In

nun 113/115

1 0.04261

0.04447
0.04237

4 0.0435R
_i 0.04607

Plzan 0.04362
Std 0.00161
k::Dt: 3.69613
IF'; i.;521O

nlrr ttq 24/1r•115
1 0.270Z5
_ 0.29495

9.<77°5
, U.305:i6
5 0.::3945

Ptc=rr: .29745
Std O.J:/3 0
ftS1,`a ;.1:;05
IPS: y.10410

Ratios for "rb
i?ur, 206;'208

1 0.483,'.7
_ •__0.44007
3 0.43991
4 0.4E9_2
5 0.43113

ilean 0.46076
Std 0.02`..5?
RSDtC 5.607'2
Ii1 Zg0795

Pb^c98/In115

).1T262

0.14748

0.11;'37

0.15044

0.152;31

0.13J14

0.0167£

12.1455

5.4317i

K .2-

coZ-azz



- PLASPIAL'tURD ELEFIENI P:ENU 1100cm! •

Date Created e-..: Januar> 192 Tic.e Creatc•d :

11ass Range :- 31.00 to l1i1.19 a..n.u.

Number Of Channels = 12
Number Of Scan Sweeps = 1000

Dwell Time (us) = 153
foints per ^pe,k = 5 (S=I^`^ / 2/r ^
Dac step between points = 5
Nu:nber of Paak dwup Swecpe. = p0 . I J I
Collector type = Pul_e

Skipped mass regions
PULSE CGUF.TIiJ-^- ANALilG

------ ------ ------ ------
From To From To

11.50 23 .50 12.00 23.50
2?.50 41.50 ^ 27 50 41,50
79.50 80.50

101.00 11200

Isotopes selected..
Element Name Symbol Selected Mass F'eak.,ump dwell Collector

Technetiwc Tc 99 10240 F'ulse
Indium In 115 10240 F'ulse

coz-oz3



.. .
^. . . . . . .

. ^ ^. ^^. . ^. . .. . , .

^^^,"._. . . . . . . . .. . ^, .

ANALYSIS PROCEDOhE LISTING 2204q

Multi-element deltermination

• Element menu used..... . . . . . ... 1100em1
Internal Standar^ used.. ... In Mass 115

•New Response filf used.. .. ... 2204q I ^ '^ PPP

Totalnum6er of IamPles....... 45

%

SAMFLE No Of SAMPLE Dii BLANK
IDENI k4NS TYPE FACTOk IDENT

^. 2204q1 2 Sample 1.053

2204q2 2Standard 1.000'
Standard Concentration file ..2209q2

Element Conc.(pq)ml)
.. ' • .^',^ > - r.. " . ^ ^ ^ ^ ^^ Tc " 1.00000001000i

2204q3 Sample 1.053^
-2209q9 .^'2^^-'Sample . . . 1.053
2204q5 2 Sample 1.053I
2204q6 2 Standard 1.000^^

Standard Concentration fi19 ..2204q6
^. + . . . .' . Element Conc.(pg/!ml)^^

Tc 5.0000000000^^,

.2204q7. 2 Sample 1.053
2204q8 ^ . , 2 Sample 1.0531 '. . - . .

- - 2204q9 2 Sample 1.053
2204q10 2 Sample 1.053 i^^^
2204q11 2 Sample 1.053'

•^^ 2204q12_ • , 2 Sample 1.053'
2209q13 ^• 2 !Sample 1.053 . , . .

2204q14 2 Sample 1.053
2204q15 2 Sample 1.0531
2244q16 2 Sample 1.053I

- ^'• 2204q17 2 Standard ^ ^. 1.000! - .. . , ^ . . ..
Standard Concentratiian file. 2^c04q17

.^., ..^ . ... . . ^ . i Element Conc.(pgl,ml)^-
Tc 10.00000 000

-y,i 2204q13 '.^. Sample ,1.053
2204q19 Sample 1.053^
2204q20 2.,•^^Sample ,i 1 .053

'2204q21 Sample 1 1 053
^ 2204q22^ . ^^ 2 Sample j 1 053,
2204q23 2 StandarC 1.000

Standard Concentration file ..2204q23
. . ... . ^ ^ ^ Element Conc.(pg^ml), . . .

Tc 50.00000000 . , . . ..
. , . ^ .. ..

.2204q24 2 Sample 1.U53i
2204q25 2 Sample I '. 1.053
2204q26 {I ^ 2 Sample 1.053 1
2204q27 2 Sample 1.053
2204q2B 2 Sample I 1.053 . , ( .. . . I ^.,

" . ^2204q29., 2 Sample .. . . 1.053I



. '... __..._,. _.d3_

Oura.m frztian f^L 1c 2204qS1

r.eu,rnt Lonc.(py/ml)
IC 100.00000000

2204y32 .. 3auiplv 1.0:3
22049:i. ,..a,pio 1. 0-.>
2209q34 2 81;.;ple 1.07:
220yq35 S,;"pw ' ..,,...
2 2U/Iq 2 ..:,n.ple
2204Q7 ..:,mp]r i.i>..
220r1r:;j)H 2 :aiptc 1.Obs
2204y59 .. "a.p:e L.Oti.;
2204q40 t f ^i _ l . ^' _..,,
2204g4t 2 8amplc- i.058
2204q9C 2 3attnplc
204y4S 2 8awpie 1.o'i3

2204q44 2 °ampla t.O[i3
220yql5 1 hCdn03rd 1.0K

Stamtlnrtl Cm,rontr^aiiji, 1'i1a ..2:G4y45

E1mcOt L'bnC.(FG/Inl)

ic S00 .OV000000

Z

C02-025



Po.J-ntanrt_c> i Lr i'or Ou! ^kcn _

Tc 99 L Ii^ .:5 ..,,_....

Peak intear'sls RCPS) for - 2,2014y1 S;un -

Tc 99 11 Ir. 115 1"1 7 96 =3

for - 220'1y3 Rcn

5'rak inteyrals (,n,CPSJ for

To 99 _: In 115

P"ea:'. int ara'_s (n'Li'S) iur

Tc ? lb In 115

Pead, integ:a1s tACPS) for

Tc 99 17 In 115

Paak intearals (ACfS) for

Tc 99 ii In 17.5

Peab:. integral_ (dCPS) for

Tc 99 i9 In 117

Peak integrais (ACPS) for

Tc 99 62 In 115

Peak inteorals (;3CPS) for

.._„:qS? Rt^n .

1f ;0ba':•

_2G4y^ ..un 1

973:7'

..ZOyq_ ':2un .

970,297

12Utiq9 Rnn 1

5^321U90

04qy Run .

b)3&::2

2209y5 Run 1

S09S95

220=1q5 ftun 2

COle--02b

6^



F•eaF:. intc•nr-ai^ ,rl^'.F4`

1L YY i1' ln 1:

Feak inteorale t:;Cf-'S) ror

Tc 99 109 In t15

Peak intinar.,.5 (.%CF^) fc.

Tc 99 In

Peak inteyrcrls ^ACFS) for

Tc 99 143 In 11.`•

F'eak inteyrils ;ACFB) for

Tc 99 !5 In 115

r'6ak ifltC4rdi= ;ACF'S) 'fG,

Tc 99 lc In 11`

F'aah: inteural^ ACf-5) 'for

ic 99 40. In 115

'real: intLara'_s :kL'F•5) for

._ 99 :A In 11E

^.;4, it:tedrals CF'S) tcr

Tc 9^+ 6^-- In 115

f-'eaY: ir.teural^ iRCF'S; for

Ic 99 5;2J In 115

Peak inteornls ;ACr'S) for

T 99 34 In 115

r"eak i.nteora'_=- for

Ic 99 °0 in 11b

Ic 99 ._3 In 11;1

Peak inteur:rls i^;CP9) for

Tc 94 _1 In I1`.

femb. ir,:^,ie.ls aCF'ti) for

To 99 Z. In 115

Peel6.: integrals iI,CPS) for

Ic 99 35 In itb

._... ;qc , ..;n ..

.i204q6 _

1 ^='3P15

c:.'s9li

^^U9c7 I?un ^

2204q6 F:w: 1

5 6 5 i?e

ZS:Jiyti

..20•Iqr n.r.i

502520

^2U9G9 nun ^

lJ1'1^,`%

_;:G4y!J Kw, 2

_2091i

:..//

q^1 R...r.

p2:.Ci31

_209q12 F:u. 1

uU9;i0S

.2G4q1:: kin

7621:.G;

y13 .41

278ia^

.2t14y1 Rur. _

:14?75

CU2-02r7

2



^ 9•^

=eak

Tc 99 ^d In 115

Peak inteora:a (ACPS) fcr

Tc 99- In 11F.

Peak inte4ral= (:^^I-'S) i'c,-

Tc 99 23 In 113

F'eak inteqral:, (^)Cr'S) fur

Tc 99 ;: 4 In 115

Peak integrals ACPS) for

Tc 99 26 In 11:i

Peak inteurals ( ACPS) for

Tc 99 45 In 115

PeaK inteurals ( ACPS) for

Tc 99 41 In 115

Pec.e. i .Iteqrals (ACFS) tor

Tc 99 7 in 115

intcgral, for

Tc 99 1 1 In 115

Peak integral:; (ACF'S) for

.^. Ic 99 ".ti Lt 11:i

Peak integr:;lb ( ACF'S) for

^ Tc 99 i;i In 115

Pea'r: inteoral> (;1CF1S) for

Tc 99 1::9 In 115

Peak integrals ( ACPS) for

Tc 99 245 In 115

Peak intzqrals ( ACF'S) for

rc 99 38 In 117

Peak integrals ( ACFS) for

Tc 99 48 In 115

Peak inteorals ( ACPS) for

._._ ._.^ :... ..

- 2^04q15 F.un i

- J2J4q1_ia^n ..

27_i-.18

- ^^p4q1n kun 1

^05790

- 2204q16 Run 2

C31F.99

- Y"GG4y1? Run I

L'1:i95

- 2204q1? Run ^

2es^a^

- 2204y1d R"n 1

104UJ7

- .i"tG4y18 Run _

1^f81;i9

- .''G04G19 Run 1

1351c6

- 2204q19 Run 2

1

- 2204g20 fi'un 1

211969

- 2204q20 Run ^

262900

- 2204q21 I<un 1

372642

- 22<04y21 I:un 2

35130133

- 2204q22 hun 1 3

CO;L-U;^8

^



Feak. integrais (1Cf'S) fnr

Tc 99 •^{ Ir, 116

F'eak. integralc (;iC'r'5j io:

Tc 99 343 In, 115

Peak, i ntegrala (ACPS) for

Tc 99 326 In 115

Peak integrals (ACPS) f^r

Ic 99 2 In 115

Peak integrals (ACPS) tor

Tc 9i 4 In 119

F'eak inteuraln: (ACPS) tor

Tc 99 36 In 115

F'eak inteorais (ACFS) for

Tc 99 31 In 115

Peak integrals i riCe'S) for

Tc 99 4 in 115

Peak integrals (RCPS) for

Tc 99 2 In 119

Pea4:. intecrals (NCF'S) for

Tc 99 3 in 115

Pea4; intcgr:,ls for

Ic 99 ^ In 115

PeaK integr^ls (aCl'S)
forTc

99 3 In i15

PeaD; inteurals (ACF'S) for

Tc 99 3 In 115

F'eal% inteorals (ACFfor

Tc 99 1 in 11ti

F'eak. inteorals ( nCFS) for

Tc 95 3 In 115

Peak inteqrals ( ACF'S) for

Ic 99 147 In 115

Rim ..

- .20•.4P= ^^.:n 1

5iJJ91

- J:O:{qL3 f:ur..

534VU1

- d_0^fy^4 ur,

2711_7

- ^2,i4q'^4 liun -

^d94'70

- «U4y25 Rmn 1

23'i 60

- 2204q2 S kun i:

256J68

- C..^,ay::" Crn 1

307977

- 2 209qa6 Rwn

2.799 6

- 2204q27 Piun 1

2 20riqz7 Idun ^

CSc003

- [204q19 kur, 1

LJ.J4

• 22 O4y2fl un ..

2.;:.7a9

- 2204y^9 kim 1

L^19fjJ^1

- 2204q-`9 Run ^

220704

2204q30 Run 1

192437

C02-049

y



- - Peak. inteara.ts i.:u:PS) for

.. 4 i:'..,rr 99

Pear:. inteu'rals iAC'r'3) 7ar

rc 99 .. ,G In 10

Peak integrals iFCPS; Tor

Tc 99 363 In 115

F'eak inteurals (t9CP5) fur

rc 99 16 :n 115

Peak integrals (FlCFS)for

Tc 99 17 In 115

Peak integraia (ACPS) for

Tc 99 14 In 115

Peak integrals (;,CPS) for

rc 99 15 In 115

Peak integrals (ACPS) for

Tc 99 12 In 115

Peni: inteurals (ACPS) for

ic 99 14 in 115

Peak inteorntls ;HCF'S) for

Tc 99 127 In 115

F'aar: integrals (pCPS) for

Ic 99 159 In 115

PeakinteQrals (ACPS) for

..,_^ . Tc 99 7.In 115

Peak inteorals (ACF'S) for

rc 99 _1 In 115

Peak intecrals (fiCFS) for

Tc 99 H In 115

Fcak. inteurals (F•.CF'S) for

Tc 99 i0 In 115

PeaY: integ: als (ACF'S) T'or'

Tc 49 2- In 115.

F'ea4: in[eorals (6,CPS) fur

- Lc7=i.{.d0 rtun , _

- _..1qy31 mI::

?54iEJ

- 220tiy;i1 :ii.in ^

1JLµ•a,;

- 221J4q3 *air, -

169483

- 2209q3 3 Ptlun 1

1u362o

- G2v 4q3^ B.u: ..

15`.155n

- ^2G4qRun 1

1g43i97

_ 2 20dq_.4 .

- 220qq:;5 Run 1

:1V5V%

Fun ^

204915

- 2 20 ,;y6 R" n 1

11ii?Pi

- 2204q:;6 kun [

12525;

- .2U9q3% fi'sn 1

1C Sfi!ih

- .204q3j Ran .

13.'.:i9Z

- 22 4 q35 R^m 1

175774

- c209q3" nun ^

coz-oao

.J•



f•eak inteqrals (Fil:^•:) 1

= 94 ,. :.n ....:

Peak I nley;a^l^> i,c'!L l,r

Tc 99 Iti J:n :...

Peak inteyra.^ i•+f:r'£) or

T^ 99 1•i In 11:l

Peak iateyrale: (ACPS) tur

Tc 99 1U In 11^

Peak integrals ()CFS) ror

Tc 99 1 In. 15

feak inteprais ( ACFS) for

Tc 99 1 In 115

Peak inteurais ( ACPS) for

Tc 99 3 In 115

Fenk. intearais ( ACFS) for

Tc 99 0 In 11"

fenr: inteqrals ^r.CfS) for

Tc 99 S? In 115

inteyrnis ( ACF'S) for

Tc 99 2 In 115

Peak inteyral= ( ACF'S) for

Tc 39 SIn 115

Feak i uteyrails ( G,CPS) for

Tc 99 11 In 115

F'eak inteqrnls ( ACF'Si for

Tc 99 8,55 In 115

F'.ah: 1nteyra7.s ( ai:F'S) for

Tc 99 311 In 115

^. ^ .. .. i;u^. _

147i^i

.-.:C4q-1^ .ui^ 1

t41'i39

- _1:4; 14 ftun

87779

- 2"^u4qH1 Hun i

194Zyi

- 2204q41 Run ^

14561^

- 2204qq'L F,ui 1

@0J98

- 2204q42 Run -

H1734

- ^:i(/1q1"' Fiun 1

8129^

- :.:04q4: iu:

f119•i4

- 'L:'U^Iq44 Run 1

71•iui

- 2201q4•i ftun ..

60660

- ^P04y45 Run 1

121L'39

- -22Oi,11fi Run .

11;;795

4



3RFlFH -iiz:"FiS F06: EELECIEU OP=C

F7R ANALYSIS F6:7CEDOkE: 22J-4-..

.` ebrua

Y a+ bx r..

Eien^nt t! ^a ,. ,

ch;:et:ur ..._ ...... [',3ii.ar ..:i6 G.•i4Y;5

CDId-03Z



Pi..iiSPIr^:PJ,iC 1-i,a1^ YSIB ftEF6fi..

bkHl(Si1CfL NIALY`_.1$ r.a.. =-'l"{I

19Y"J
Concentr.t:,,ns ire in ppt ip,:.r.l]

T_n[erna'. - ,t:;nda,:•ds uactl ar^,:,.lr,

2:J1iq1

E,ement um
aes Tc

n-.,n ^ -0.1941

E^t Er.- 0.121q

Z

COti-033



FLASI9ALIUFaL .lfd::_1'Si9 aE-rGRT

STATISTI:'r1L r^!•:ALYSI3 rUl'.: 't204q

llate. 5 ;-eor.:ary 1991: Rw^: 19:laa:e
Concentrations are in upt
k8:4:*b means no caliLration avoi:Al.a
?nternal Stundardn esc:1 zr^: in

^204q2

Num6er o'f r,r,s: ,.

Element Technetium

Pl:.ss 7c YY

Fu,i 1 'v.50r:b

Run

!`tenn 9.u844
6td Dev v.2 54^
Gs± Err 0.1748

;

rn

3

-.-`

C02-034



YL;iS^ApUr, U FvNRLYSIS ftEi°ORT

S1AT1S?1LqL _'06y

Batc: . ^crb,^uar^ i.I"2 ;is^: 10t14:^E

Concentr^iiuns ara in ppt

' tW**A r.-a=sos no calibrat.icc

Internal 3te.n6ards '.,se,: ria: ln

^204q2

N,.unOer Of .uE

Element Tecf1 n, tium

11 ss Tc 9Y

Run 1 0.7V7t.
Raa _ 0.6291
rie:.n 0.6883
St7 Jev 0.0837
Est [rr 0.0592

..a

9



r_fl;1rIAFtU-.B ,ihinL'iSIE hEP'i.RT

9TA1 S9IICAL aPiS;Li3I3 fCl2: 2204q

Date: 5 I'ebr^:ary 1992 i10:15:@8
Concentraticns are in ppt
4#*** meai!s no calitratiun ssa;laLl_

Internal 6tandard^ u:ed ar:

2204q4

N.iarb^r of

Eieraent Tect:netium

Mass ic 99

Ran 1 G,5(1J2

R,m .. L4468
IP_an 0.9745

Etd Dev 0.5708

Est Err 0.4743

S

C0Z-0.3b



PLA3MACIUAD nN:+LYSIS RE''OP:T

37R7ISt:C^.L FlPl^',L}'9IS i^0i^(: 2204q

Date: 5 Fauruarp 1'+v2 li^er^: iD:i>:1C

L'cncenti'niions ara :n ppl (pg:ml)

Mt.K*% meens no c=ilibsatior. .^v_,ilaulu

Internal ;tandards us•ad .. re,:

In2204y5

Num6er of ROas: 2

Element idcnnctium

lasr, 1c 99

Run 1 7._'107

Run 2 i0.6500

I evn B.934'1

Std Dev 2.9:378

Est Err 1.72'3

G

C0Z-03'7



F'LASf4AGlUAF rilvfiLfSIS fi`--FCi'P7

STATISTICAL FNt1L'iSIS FGr!: 2204q

Date: 5 February 19P2 iln:e: lu:lj_75

Concentrations are in pp,: ( pg;mi)

*)^*1X raeans no calibraticn a;,-;,ilahle
Internal Standards .c.ed are: In

2^04qr.
Num6er ut kuns: ._

E:ement Technetium
9ass Tc 99
Run 1 5.21278
ftun 2 5.0:U9
Plea,^ 5.124i
.til Pev 0.1466
E- t Err 0.10:^7

7

^ ' \^Q•L'^^JO



r'"L:13PIfiCUR7 rlFiFa^`'3IE FEF';7Ft1'

_ FAT;6 i Itr-L ,al. _t C:. FJh ..2f4:.

Date: .. ,...•uary 1•iY: fi;;^: l.7i

ppt

4 -1'-: 2u..:.1C

nte!r.a! .,.

'_':0.4q7

Elem2nt la^!m_t:.t:;

i9ass Tc :,^

Ku.i 1 ;:651.?

0.9.4 1,V

Sia llavu.3B9

^,. Est Err - 012755

•n

^

^

cok:-0:3.9



AA,iLYSIS REPCF:T

STATISTICAL AbiALY;I;; FGR: 2204q

llate: `.I FebrucrY :992 i: 0ni6:1.9

L'OncentrJ,LiC'15 arl' in a^^.t tp 9iff,

$00 r.i-:lr.s nc ca:itratic:: [,vabiL

Icternal 3tzr.aards ;svd ar: i:^

2;i01y9

Piumbcr cf fiuos: 2

Element T^clunetiua
il.ss Tc 99

F.wn 1 1.'.Btlir
nun _ i.3782

S[d lle: 0.0075
Est Err 1) .009:i

I

C02-040



FLaSMFi'UAli ;vafiLrS1:. :^FV::T

tTAf15;ICrL :;hi;^Li'SI^ Fjftc _:Aip

Uat^c ; f^eCraary 1i"_ Ti^_^. 1!^:Yc:4^
Concer,t,at!cns tr, inpNl , pgio,iy
N:e£kM iiecins caiibration availeo:ia
Intern,l Stanoards Uscd are^ in

:20yqy
>au.nber o= .. ,,.,_. ..

Eleman_ Tachretiam

"tass "ic 99

ki.n 1 5.03^10
Fin 2 5.232:5
Ple.n '.1'0
b"tJ llev 1.`5i6
Est Err 4,0992

.^..

to

CO^:-045^



3:1TIESTIC:n.

Dn'e: 5 rFtruary 194^ iin.a: 1J:1;:5a
^anrentr.:ison: c.re ;; ppt (Pgi:..l)

Ir:err,^: „-crdard; ueed re: In

2204q10

!iumber of W_:

Elenent Technatiunl

Mn>s To

Run 1 O:..91Y6
Ruo 2 53.30Sy
Wcan 5i.114;

B;d Dev 3-1044
•^+ Est Err P.,1951

co2-o4z



1-1

PLASi`1A47L!AD Rhi;',.YSIP: h;EPuiiI

SrA:"IBTIC4;i_ :;P,,L "3:t3 FOR: :::@9q

I;ate: 5 Fc.;mary 1902 T.": 10:17:28

Con:entracisna c,:'e :r. ppt

8*X8.:k nu_er_ n^ c:librat.icn .r;rilzbLe

Int.rnal 5tcrdards used are: In

2^_04911

!1umG=r of

E1Llnent T eChfi6tlum

Ptass Tc 99

Run 1 6.19Ati

kur, 2 S .Z 356

tlean i.2ti50

°[d Dev 1.5+_40

Ent Err 1.0706

I Z

CO^:-04s



FLASPIACIUHD AAf,_YSIS REPORf

STATISTIGnL iile,aLfS15 FBk: ;:2Jtia

Date: 5 -enruary 1992 7i,:,e: 10:17:ro
Concentr.tions are in ppt (pg/ua;

***** mear.s no calibratiur. availa6le

Ir,ternal Stanaarti^ used are: in

:204q12
Hum6er of S:Lu._,c ^

Element Technetium

Mass Tc 99

Run 1 Li8.5102

R:m 2 51.0153

Piaan 9.812L

Std Bev 1.7007

Est Err 1.202o

n.,

13

COKI;-044



PLASNACtuAL rddr,LrEI9 REI-OhT

9TATI9TICi;L AN?LY3I3 f'.-IR: 2204q

llat6c . IJ:lb:i)2
Concantratzor..s are i. ppt ip,i..ii
"*** Aal1S n:] :a11Lra1Gn ::Vi.11d.ilo

Ictern,1 9t:v,darus a;ed ., L: in

"_204q13
icUmnhr ct' 1f^ic:: 2

Eiement iL, cwtit^a.
11ass fc Y

kun 6.(3839
i,;n 3.16-11
MC3n

Eid Dav c.901J
Est Err 0.6371

C0.-045

Iy



PLA3MP,t1u;1L GiN;:LrFils f;E'rUflT

STATIgTI.^.aL Ar1i-TS IS FJk: 2=9lo-q

Date^ 5 t"ecruary iime: LS:I:::^E

Concentrstion•_ are in ppt ( py/mi)

A*MC*k oc,uPe :ic caliuration a vaiiat:.r

Internal yt.e.ndards used arc: in

2204:714

Num6er oT Rur,^,: 2

Elc-ment Terhnetiwn

Mass T[ 49

RUm 1 .4.014ti

4'.in ^ ^.4443

P.ean 8.7294

Std Dev 0.^103^^

^ Est Err 0.28112

!5

C02-04b



fiASl'IA'3UAll fiE;UfiI

^;Tr1TI3T_TL^AL Ar,ALYS'19 POIt: 22JGy

Date: 5 :-e6rLkery lY" !^' Ti:ce: IG:1u:4d
Ccncer•.tror:=_ ar2 in ppt ip
kT:N^^ ^::aa,a :,^ cilibraiicn cr:aiitale
ir.tcrnsl :.tandard=_ csad rc: :n

-'209q!5

NumL?r of Rcns. 2

Element T:acFmz tit;ia

"lasc. TL
F..M I 5.c'17
Run 2 :'.,b90
FL^ar, c..69,13
°td Dev 0.71 363

r^. Est Err 0,3732-

T

IG

CO^;-047



PLASIIAGUAD hlv;-tLYS?S RLrJfil

STATISTIC:;L AHALYSIS F:76;: 2-204c

Date: 5 Fehrdari 1942 Ti..,e. 1G:1S:V1.
Concentr:.;ti^ns are in. p{:t ;.py'rc;i

:ncacs n., ealiL:-:,t;cn :.:c:i1:,t1e

?nterna:

204q16
NumCer uf.2

Element Technctiuur^

Mass ic 99

Ran - 9.20°i0

F:m ^ ;.S99Fi

11cc:n 8.0544

Std :!ev 0.°_195

CSL Err 0.:546

11

C02-048

10



F'LA9PIAOl1RU iPdA-YSIS F(EiGFT

STriTIS1ICAL ANALY3IS FOf<: 2204q

Date: `, February 1992 Tiae: 10:19:21)
Cuncentraticns are in ppt ipy%mi)
**#Yk me,ns no calibration available
Internal Standards used are. In

2204q1%

Number of Fvw^: ..

Element Teciinetium
Mass 7c: 99
nun .. 10.52:37
Rum 2 10.0358
17ean 10.<^799
Std Dev 0.3450
Est Err d.24:i9

/i



P'LASMAFIUAD ANALYSIS REFCRT

STATISTICAL PhdkLYSI3 Fi;ii: L204y

D1te: 5 t^bruary 1992 -7iR.e: 10:14:qd
Concentre:tions are in ppt (pgikl)
*M:#M.M mear.s no calibration availacle
Internal Stardards used c.re: In

2204q18
Ntnnber ofRuns: 2

Element Technetium
Mass Tc 99
kun 1 4.6525
kun .. 5.1886
Mean +.9205
Etd Dev 0.3;91
Est Err 0.2691.

11



PLAEMAfdUAll RHALY°IE REPOF.^.

STA1'ISIL".AL Ah^:LY_2C f'OP:: ::=0;q

Date: .. i"ecrv.a:1 Sr92 :ir,.^•: id^2i^:bB
Cor,r.ei:traiion9 are in ppt

A*2*M to Cd11bY::ti6,

:ntern.,i tlte,ndlyds L.^:^d r^c In

"204q1`3
hlumber cf iu.^s: _

E:e,tir.ni Techr:c ciua

^irst; T:

Rur. 1 6.6653
Fan 2 6.7712

6.71819
d ..^. 0.0?41

E-t Err O.JIK4

1,

C0^-05:i

.20



PLA6r•1ALIUAD A,L4LY3I8 REFLRi

3TATIBTIC:IL ANAL-iSiS huh:: 2304q

Date: 5 February 1°92 lime: 1i.°0:28
Coricentrvticns are in ppt iFyinlj
*'K*** ai.cra^ no calibraticn ar.iizulc
Inten;al Standards used are: in

2204q20

Number at Hur,s: ..

Element Technetium

Mass Tc 99

fii,n 50.4037

Run 2 70.4679

Mean 65.4353

5td A_v 7.1164

Est Err 5,0321

1



F'LASMACIIJFlU 1NiLY°I5 fiEPUIiT

STATISTICAL aM;:LYSIS rORc 22u4q

Date: .. PeCr.iary 1Y9^< Time: 1G:20:'IS
Cuccentratiocs aro in ppt (p;imi)
R^#M* T.ecros no calibraticn :r:aauble
Interr,al St:,ndards used ara: In

2204q21
Number of :;uns-: 2

Element Tachnetiuiil

Mass To 9;

Run 1 7.211'-
R,Ln 2 9.2655
I1e..n 8.2384

Std Uev 1.4`.25
Est Err i.0271

a^

co^;-osOJ



FLnSPIAC1U:,l AIJPiLYSI3 RE;'GRT

SfAIISTICi`.L r1P_i;L;8S6 PGft: _i0-iq

Date: 5 FeUru:ry 1592 Tir„o: 10:21:05
Concentr-tlons are in ppt l)
#*rl** meens. no cr,li6raticc avnilable
Interna. Sta:dard; used are: I::

22
hJumber uf Runs: 2

Elament Te::hnetiun
`lass To )9
Fun 1 -0.1193
dcn 2 1488
li'a;m 1552
Std Dev 0.^017
Est Err i.2fl41

+...

P

COZ-O54



r'LASMAWURD 31':a_YSIS REPORi

STATISTICAL A.:JALYS;S FOS: 2204q

Date: 5 Fetiuary 1992 Tice: 1U:21:29
Concentraiiun_ ar;a in ppt (pg!:ul)
M#KA:k: means no caliGr,tijn ava•_labl^
Internal Standards used are: In

°204q13

Number 04 Rw.s: ..

Element T^chnetiuN
Mass Tc 99
kun 1 45.3411
kun 2 ^f3.5251
i9zan ;4.43^1
Std Dev 1.2841

'-` Est Err 0.9080

ay



FLASMA(IUAD f-MALYSIS 6'EFORT

STATISTICrL ANi,LY;iIS FOR: 2::04q

Date: 5 pe6ruary :992 Time: 10:21:4^!
Concentrations are in ppt (;,g:m1)
x**#* means no ca:i5ratio^ available
Internal Standarns L,s,d are: In

2204q24
NumCer of F.rns: 2

E:emant Technetium
15.^ss i c 99
F1In 1 O.O0G4

ftun ^ 0.?124
Mean 0.2514

Std Uev 0.3578

Est Err 0.2530

;5

C02-056



r^

F'LASf1A@UAli r1fJALYSIS REPORT

S7ATISTICAL ANALYSIS FOR: 22G4y

Date: 5 february 1992 Tim.a: 10.22:09
Concentrations are in ppt (pgl,;a)
:KSt,t* mean, no calibration cvailable
Internal S.tandards used are: In

2204q25

Number of Fun^: 2

Element Technetiuri
9ass Tc 99
Run 1 10.9503
Run ^ 6,6148
f'aao 'Y.7d28
6LO Uev 1.5513
Ezt Err 1.1630

.2G

C02-05'7



FLFlSPIA[1W.D ANi,LYSiS IiSPORT

STATISTICAL t?Hi1LY£IS FOR: 2204q

Date: 5 February 1J92. Time: lu: 22Ei
Concentrstioni are in ppt (pgiml)
Xt4%* mv,ns no ealiLration ara.iable
Internal Standaris used are: ;.;

2204q:b
Number 01 kwIs. 1

Element TLchnetium
Mass Tc 9e
Run 1 0.4380
RL,n 2 -O.Oi44
?lean 0.2118
Std Dev 0.3199
Est Err 0.2262

r-

777

CO,.-05Z`l



FLASMAC7IJAD N,iLYEIS REPVfiT

STdTISTICAL ANr;LYS1S fOH: 2204q

Date: 5 Feoruary 1992 Time: 10:22:A8
::oncentrations are in ppt (pq/ml)
***U means no calibration avrrilable

internal Stzndards used are: In

2.J4q27
NUmbar of R:a,a: 2

Element Tecnnetium

Igas> -ic 99

Run 1 0.29,8

Run 2 -0.575^1

Plean -0.1908

°t.d Gev 0.6146

Est Err 0.4346

2r

COti-059
^



;",

PLASI9AA11f-7D ,1PdA^^_YSI-:; fiEi-uRT

STATISTICr;L AtdiliY.IS r06:: 22'04q

Date: 5 PtL^ruery 17v2 ;imc: 10:2:;:0/
Concentraiicne are in ppt (p;fral

***** me^,n5 no cala,•aticn availatle

Internai 3tandards used are: In

2204q28

Number of h;,ns: 2

Element Techmetiwn

.lass To 99

ftun 1 0.2867

Run 2 0.°955

P'.esn 0.Z91i

StJ Dcv 0.0062

Ist Err 0.0044

w

A



FLASMACUAU AN1'LY515 REPURT

9TATISTICAL ANALYS:S Fuh: 220^;q

Date: 5;ebruary 1992 7im2: 10:23:20
Concentrations are in ppt (p,7i^a1)
*###t re,eans no calibration available
Internal 3tandard=_used are: In

2204q29

Number of nuns. 2

Element Technetium

Mass rc 99

Run 1 -0.1949

num 2 0.3561

Mean 0.0956
,Std Dev 0.3926

Est Err 0.2705

..^

30



FLASMA^al1AD :1;.,1LYSI^ k:EPOkf

STATI5TIL;ii: ,},.,;qLY31^ ri7ir. 2G04;;

Date: ...a^r:^a:7 1992 TLue:
Concentra^ticr„ are in ppt (ppir,l)
*M^** a:earn nu calibration. a^„ilaLl^:
Intern.,I .,^ccnarCs used arr•; lri

P.'04y30

Number cf h,nsc 2

Element Technetium
M,tss Tc 99
R.m 1 57.6717
Fun 2 65.7061
Mean C1.68fl9
Std Dev 5.6812
£st Err 4.0172

^± .

....,

31



FcASMNGUi31Y nNni_YSiS nEh'UFi

STAIISTICF,L Ar1Ai_YSi9 FGfi: 2204;;

Date: 5 r..Lruary 1992 T:me: 1::34:C%9
Concentratlons are in ppt (py/u(1)
***#A ^na-nz no eelibraticn v::.ilable

Inter:-il dxand.^rds iseu are. In

2204q31

Number of Rans: 2

Element Technetiur:
.^tass ; c 94
R.in 1 05.4413

R.in ^ 9/.342:.

Mecm 'i1.3Y16

Std Dav 7.7082

Est Err 5 .4505

_.a

lA^

3Z

C02-06s



PLASMAL7UAD ANFlLYSIS REPiI'r<T

STATISTICAL ANALYSIS FOR: 2204y

Date: 5 February 1992 Time: 10:2t4:30

Concentrat:ocs are in ppt (py;ml)
.t*t** means uo calibration a.aila(,la

Internal Standards used are. In

2204q32
Number of Rums: _

Element Technetium
Mass To 99

kum 1 7.1369
Run 2 7.0564

Mean 7.096b
Std Dev 0.0570

Est Err 0.0403

33

CO4,:-O



PLASMAUUAU i;iaAYS1S REFUF;T

STATISTICAL FlJALYSIS FOR: 2[0+.{

Da.e. 6 Fe^runi•; 1;9^- T:u.o : 10

Ccncentre.tions a rc i n p1) t lpqinl,

#:ekkx :neaas no cz,lxGrntion available

Intarna7. :^tnd-nrds used xare: in

22p4q33
Nnmber or ic.ms:

E1emar t Tcc;,nc tuM

Mass Tc 9

Run 1 d.11.32

fi-.ic ^ 6.1509

Ma:,n 6.1320

Std Dev O.U^.td

Est Err 0.0188

!.T
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PLIiS190911UAD ANALY9IS I;[P[iitl

STATISTICAL ANALYSIS FUR: 2;_01:_,

Date: 5 rebrnary 1992 Time: 10:"L5:10

Concentrations are in ppt ( pg;:^;j

#1Yk:* nears no cnlibr:.tior. . vniiac.e

Internal StandzrCS u>etl :.,ra: Li

2204q34
Number of Rums: 2

Element Technotiw.,
Mass Tc 99
Run 1 5.3116
Run 2 6.2502
t'iean 5.7869
SLU Dev 0.5693
Est Err 0.4733

^
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PLAEii:aGllin:^ iALY9IS kE';UFfT

9LITIST:Ct':._ RtiR._Y3IS FOR: 2204q

Oat.e: J reLrunry i972 Tia,I: 1::20:31
Concentratinns are in ppt (pgl:n:)
%M*RS me3;:E. no rtaiibratiGn a..Eilab'c
Internal ^3 t..nGarde .ctetl are: I;.

2204q35

PLrmber ct Rcns:

Element Technetium
Mass Tc +4
Run 1 45.4533
Rttn 2 `..8.604`.
..n 2.0214

s,j ue,. ,.^ovv
!^^ E=t Err 6.5931

^.^
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FLASf"AtIUAUAIw'aLYSIS F.Ef'GSiT

STATIS(ICA.i_ i.NALY3I^ POR:

Uata: 5 Febru.:ry 1912 T'iicc: :5:2`..:51

Concentrati:r.s .u2 in ppt (pg:n,ij

Yc***k mean: no calib^atiun avail:hle

InternalStand'erds used aree In

2204q35
IJumber of nuc^: 2

Element Technetinm

Plass Tc 99

"nun 1 5.9350

ftun _..921`.P1ean
4.9533

Eid 9ev 1.3693

Est Err 0.9E33

^

,^ .

r,.r

.p,
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r'LASiUi.?liAu 1Ni,L'i S'iS REr'UP:T

3TATISTICA^- P.NALYSI'S YOR: 2201,y

Date: 5,etru.rr 1-, 42 T-i.m.: 12

Ceneentrations ere in ppt p%"!:,L)
aAAlM ueam.s i:o caiihratiuc a. nilaulc

Internal 3tandards used ar-e: In

2204q37
Number of Runs: ,.

Element Ti-chnetium

Mass Tc 9,%

Run 1 4.6367

Run ^ 5.3572
Aiean Y.9970
Std Dev 0.5u95

^,r Est Err 0.350'

y

2T`

Jr
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F'LASMACIJAD ^d9LYSIE

FE:FOR1STATISTICAL
r:i-ir.LYS.S FOY:: 2^_04q

Date: `. Faoruary 1992 Ti.na: l::i:c:32
Coneentrationa are i, pp[ (pgi:,lj
FW.*K* aaan-. ;^o c:;l:^rati^r. _:vailsLlc
Internal 9i;.n dards u:eC are. In

22U4q38
Numbcr Of Rune.: ^ -

Elemer.t Trr.hnL tium
Mass TC !9
F:un 1 s'.1i90
R:m .. ;i.1939
Mean 0.1964
^td Uev O.JSOC.
Est Err 01.00i4 •

n.

3^

^
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PLASi9ACNAD ANALYSIS RErORT

STATISTICAL AlvraLYSIS POk: [204y

Date: :. %-e^r,^ary 19v2 Ti,.,e:
^ oncentratiuns are in ppc ( p,/mi)

***** means no calioration ave.ilaUle
Internal Standards used are: in

2204q39

iJumber Of r;uns: ^

Eiement TcclmetiL,m
Mass Tc 99
Run 1 4.596'L
f.'un 2 5.3216
I"le?.n c.9@9r;
^ld ilev ,;.33Y9
Est Err 2.3617

Iv



FLASh1ACUFlD f^N:rLYSIS KEFl7k'

STATISTICAL riNALYS.'S Fu4: 2204q

Date:

Concentraticns are :n ppt
##**W mrans ;alihratiu,: _.valist.i_

Interndl 3tdndsrd_ ,sed arc-: It

2204y40
Num6er or kan>: 2

Eiemeni Tecncetium

ilas. 1^ ;q .

RLm 1 7.72221

nun .. D.^6mc

hean 5.0519

6td Dev 3 .,4 ca3

Est Err 0.3297

iFl
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. L.^Ppr F..r'LP:r

Incernai^^tw;da.rds usca are: Ii^

1204411

NUNOFr oT 2

Fiemer L Tocinr. tiam

f9sss Tc „

G,, 1 O.U959

.in 2 u.Q9:E^
Aaan 0.0364
Sfd Dev 0.0050

,.? Eet Err J.00M

r++

vZ
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31AiISTICr°L AI•.;:>Lfidl:; I..,?i:: __:J4:;

D.;ta¢ [: bzc..inry

Concemi^.it:co5 ^,r^ in p;::t ( R;i.,,ll

k:%^F.t:.. .ub.u•,_ ,.^,. ]..1LU'dtici^ dvL1:.;IJ:b

Inter^:.. St:,n^a, ,.., c•_.,.. , rc^ ln

2.^.04q4`'.

.dumoer cf fi,;n :: _

;las_ Tc ^)?
&.m^ A _.264t3
Iluc 2 , .^:4:Lc
Picsn 1,0115
Sta Dev 1.77ZC'..

'^. E_t Err 1.Z53

13
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i-.-HTISi1Gt^ :.ih',LYS1S FPJk: _2irq;1

Datr: .. e c r c c : . ; 1992 li„e: 10:20 1
-cuceotraiicns are in ppt

weans no ra;inre,tion
I:;ternal -,tdnetarus USee rrc: Tn

'<°04q4',

Number o- Fr,u.I:

E.eoent iac^^.nraiUw

Piass 7c -9 .
fiun .

x.n 2 1.2:.lz:
1':Cln WGYQ

S;o Ps,a.Jii.i
W Err 0.00713

yy
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FiHSIAGWfRi1 ANAi-YSI ^ L#. T

SiATISTICRL FlPIALPS13 FGi:a ^^pqq

Date: ° ; c.bruary 15,92 ii;r,.:
Concentratiens are in ppt (py:mi:
#MXA:* mea,is rc Calibrai.i,c ,.._::nblv
internal Btzn,dards used are

_[GAy44

Niimber of r"lunss

Eiement TecFmetiuun

11"ss T7 97

nun i 5.4921

B:,n 2 10.:775

^an ,..33a^

Std Uev Z.6060

Est Err 1.9427

••. r

7`5
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FLASPIALIUAIL1SIfi r,'Ei^'0RT

STA7ISTICi;L. AhiALY_:3 FOR: _21 4i

Date: 5 F,bruary :972 Ti,::.;: 1U:i3:`•,i
Concentr^,ticns are in ppt ^pqij1i

cc calibra,;ion cvaiiabl^
Internal Stjncards used zre: In

2.4G4q4
Aumber :;fi ftuns: 2

Element 7ecnnetium

lass TC 99

Run 1 SC8.0816
4un 2 j17.s413
I^,ean Si2.9865
Std i!ev 5.9365
Est Err 4.9U49

0
k
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FLAShiACUAD .lHaLY8I5 fcFilFfT

RUN PRU;:L'UUf;E 9Lii11i?FY FCR: 242'v,:y

Date: 5 h-eiiniirt 1991 livrt:

Concentraiians are jr ppt (pyi:r,1)

t**%k* mcar:r. no ealicraLlon ,vai.:..el:e

Internal Scar,dartlc L,sou are: ai

SA19P'L.ES I _LEAENT3 : CUir,:;;

22040 Tc: -O.Od In: kMdX,:

2204qj Tc: 0.69 In:

2204q4 Tc: 0.97 In: K* ky

t"^

2204y5 Tc: 8.95 Li: A.K2* :;

2204G7 Tr.: 0.94 in: *M*tAl

2204q8 Tc: 1.38 In:
.,r

^s^

1.2i:4q9 Tz: 7.1^ In: 8k*1#

2204n10 Tc: 51.11 In: Rx:M0.

:204y:1 Tc: 7.27 In: #*8d:}.

2204y1:' Tc: 49,61 In:

47
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1204q14 lc: 8.73 In: .:;.M.t.A

^20tiq15 Tc: 6.C: !r: x:.;.a.F«

'204q16 Tc: B.GS Irr *=* ia

^2J4q18 ic: 4.92 in: #d

2`04q15 (c: :.72- 41 : x*::k",

2204q20 T;:: 65,43 In: .%*Mi:^:

2204q21 Tc: 8.24 Ia: k*&k:a
^•

^204q22 ic: -0.14 In: *.#:k**

2204q24 Tc: 0.2o Iu: ^k.kkT
ro

2204q25 7c: 9.73 In: YKif^tffi

...^ 2204q26 Tc: 0.2 1 In: ffiT.#U

- r
2'204q27 Tc: -0.14 In: ^^*MA

^t-

:.'04q28 Tc: 0.29 In: KM*0

22 04q29f Tc: 0.05 In: *i

2204q30 1 c: 61.68 In: Yc:}A:.:i

2204q32 Tc: 7.10 In. **%.X*

CO^i--O'79
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2204q33 Tr: 6.13 In: i.x:e:+,i.

2204q34 Tc: :.79 In:

2204q35 Tc: 52.02 In: a`iaX

2204q36 Tc: 4.95 In: V8:41 41:

2204q37 Tc: 5.00 in.,

2204q33 Tc: 0.19

I

In: W.i::k^#

2204q39 Tc; 5.9E In: 40.0

a '.

2i^O1;q40 Tc: 3.05 In: *z:m#'k

2204q4i Tc: 0.10 In: F*A%ri

++^
2204q42 ic: 1.0. in, :k•::k^k:;:

2204q4`S Tc: 1.23 In: 1.*MAM

1204 q44 T.=: J.33 111. 4'04:A

q`

cQfi^'UOV



OX4\^ ^il/72

•__jj No 'Ru Ob$o.Na

Peak, i ntearals (ACPS) for - ;211q1 rtun

Tc 99 6 Ru 101 Ha 1%.)2 •,

Peak inteqraa iACF'Si Ifor - 2211y2 Rur. 1

Tc 99 7 R.ni 101 :- Ru 162 6

'reak inteqrals ( Ai:PS) for - 2211q3 Run 1

fc 99 5 Ru 1)1 5 liLL 02 5

Pec.i . inteurals (ACPS) for -'_?11y9 R.Wa 1

ic 99 24 ku 101 5 Ru 1(i2 .

r'eai: inteqrais (ACPS) for - 2211q5 (hm 1

Tc 99 2c Ru 101 7 Rc.

reak inteyrals (RC'S) for - S211q5 R.in 1

(c 99 2f1 F:u 101 4 F:u l0Y G

PeaF inteqral•_ (1^1CPS) for - 2211q? !i^•n I

(c 99 1:9 F:u 101 c Nu 14"_' S

Poak . inteprals (ACPS) fur - Su_liqJ F:.m 1

Tc 99 19 Ru 101 .) ku 1102 5

Peak inteyr.l> (RCF'S) for - 2[11t19 Nun 1
^.,.

Tc 99 ^0 fiu !0: 5 ftu 102 ti

Fear integralz (ACPS) ru^ - 21_11q10 R^:n :

l'c 99 17 Ru 101 Ru 102

('eai. intearals ((:CFS) for - 2211q11 :(nn 1

Tc 99 6 Ru 101 ti lia 10 :{

Peak in'teprals (ACPS) for - 2211q12 fiL,n 1

7c 99 1% Ru 101 3 fh, ^.02 y

PeaY. iiiteprsls iHCh"1i for 2i:ilyl^ aI;, 1

^

C04101-081



) C ?9 7 Fi0. 101 4 I(LI AVi' 5

. . rBa}; 1nY@qrB,-_. !IlCFS) for - .2.11,11-1 lu.ln 1

' (c 'r9 6 Ru 101 : Ru lOZ ti

r,=ak. inteorais li+Ci-S) for - St211q1 rtLU) 1

1c 99 19 Ru 101 4 liu 102 4

eai-. irt.ar:.i^. (.qCrS) for - ^ 2 1 1 q 1 5 r;`.in 1

T c 79 5 Ru 1 G L L f•: , 10:' 3 .

F'ear intear.^is 7or - ^211g1? kc.n

Tc 99 :+ Ru 101 4 Ru 102 4

F'eak. integral5 (RCPS) for - ._c^!1q1n Rur, 1

Tc 99 S RU 101 4 ku 102 5

?ea4: inteorals (ACF'S) for - '<211q19 Run i

Tc 99 4 Ru 101 3 Ru 102. I.

Peak inter;rel> (ACPS) for - 2211.;20 Rui; 1

Tc 99 5 Ru 101 'a kL, 102 . 3 .

^ Peak inteurals (nL"F'S) for - 2211y21 lion 1

n-+
Ic 99 14 Ru 101 4 'r:a 102

inteyraie (ACF'S) for - :'211y22 Rnn 1.

Tc 99 1J ku 101 3 Ru 1G2 4

Feak. ir.teqr.,ls (.tCPS) tor - 2211q2S nun 1

Ic 99 13 ku 101 4 Ru 102 4

Peak integraa (kCF'E;) for 2211qY4 nun I

Tc 93 10 Fu 101 4 Ru 102 ;i

•,r Peak inteura?s (ACFS) for - [G11G2': nun ].

.,^ Tc 99 8 Ru 101 S' Ba 02 5

Feat. inteurais (AC^,S) for - 2211426 n.i n '

T c S 9 t3 h:u 101 4 F:u .02 ..,

Pear-. integrals (Ai.F'S) for - 21211q2: Run

T c 4^ `fLLl lUi 3 HU 102 3

Fea}: integrals (ACPS) for 2211q28 Run 1

ic 99 4 Ru 1U1 3 @u 102 ^

Pe.Lr. integrals ((JCFS) for - 2211q29 Run 1

Yc 99 3 P2u 1') 1 3 Ru 1GP ',



'"eak iut°yrziL lnL'L) ^br :_llq.:; Itir' 1

99

Peak inteur.ia (i3CP8; for - i1G-31 k:n 1

T c 99 Ru 101 :: F:u 1i,2 :q

T
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4^1^ 2 Z5 9z

+->

SYSTEPI GUt.ir•IEUS;ATTUI: PFfirii'IElcf(5

Plasma uLii,G unit .

FG II :'rizeo ':urch box, Fixeu Ext, ^inalay cOFI,

Ouiput i•ledia.,i : F'rinter IF, t ^qratie:, p:etM,d amstant .:.rtza
D.inp i^.edi.^m : F'rinter Iucaoratinn 15iaa ; O.UOGUti
RAW Files in ^;SCII NO Ltackqrr,anc C,imis . .,5.0090
INT Files in 9Sl'IT_ NO Uosd Tirnr .•_, 40.UC'o0
Print I°arm;t y0T SELECTEP Slew I"a--tor . J.100 J0
uate :,^.rc.^e llrive . E I/O Ur:i:_. ppt

Data £.ase Ida^:e : UEFFlULT

Set User hleader> NO

ItiLlto "SaOple:` I)'^f ] G11son 222 PILfI (jpf Vli I`ILH

.^u'to Saoipier : IN USE Discri;iia.,tor 20

Auto Shut li^om YES zafe F.estin9 rlas'a
Sa^r^ple W^h Time(s): 65
Samp Upiak.e Tima(s): 56

Computer Typs : CUhIFAU 2£6
Printer T-/pe In Use: Epson FX-85

F':otter Type In Use: Non Available

rJLSE CC-.UNTIrau BriIFFED 19ASS REGIuhic

Lcw I^ass liiqh 19ass

:1.500 23.`00
i7.5U0 41.500
74.500 80.500

FOR SKIPPED PIA5S REGIONS

Lcw M:ss rligh 19ass

i2.'J00 500

^;.500 41.500.

u=.iJTU 3RI1F'LER FRRAPIL-TERS

F:ace: Cede . ?:`:

Sa•nple heiqht :idovtz tu6e base (:nmi: 0
Fr'ooe depth in wasL (mm) . 5

COo*c:-Q84
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I DEAD TIME CORRECTION :

` rQ Deadtime is the time taken by the multiplier to detect an incoming ion and
process the resultant pulse. During this interval the system cannot respond
to another incoming ion, and is therefore effectively "dead'. It is obvious

r.Q that this effect will become significant at high counting rates.

1.1 Contrlbutlons To Deadtime :
When an ion enters the electron multi p lier a cascade of secondary electrons
create a measurable pulse of around 10 nanoseconds duration. The sultiplier

^ takes a finite time to regenerate in preparation for the next ion event.

- Each pulse is fed into a pre-aaplifier which amp lifies and discriminates
the signal to give a 5volt TTL logic pulse of 50 nanoseconds duration.

^ It follows that if two input pulses are separated by less than 50
nanoseconds it is unlikely that they will produce two distinct logic
pulses.

The pre-amp lifier output is feed into a multi-channel analyser in which
the counting electrons have a pulse pair resolution of around 50
nanoseconds.

The combination of the above factors gives an overall pulse counting
deadtime of around 100 to 150 nanoseconds in the VG PlasaaQuad.

., ^

now

.

.

. ^

. ^
r
^

1.2 Deadtlme Correctlon Equatlon :
The software applies the following first order deadtime correction

True Counts -

Where :

MD
[1J

D-Mt

M - Measured count.

D - Dwell time.

t - Dead time defined in the configuration file.

The correction is applied to each channel, not to the total integrated
peak intensity. The integrated data files have this correction applied
to them but the raw data files remain uncorreeted.
From equation [1] it can be seen that an inputted deadtime of :ero will
result in no correction being applied to the measured count. If a deadtime
of 100 nanoseconds is assueed, then the measured intensity of a true
count rate of one million will be degraded by 10 percent.

PQ Software Manual i
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mass
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2 INTEGRATION ROUTINES :
In scanning aade on the VG PlassuQuad the raw spectral data is acquired Into
the memory of a multi-channel analyser (MCA). Spectra can comprise either
512, 1024, 2048, 4096 ( VG NCA only) channels and are stored by the computer
as *.RAN files. The integration routines de-convolute this raw data, storing
the integrated counts for each integral mass number as *.INT files. Two
different approaches are employed, fixed range integration and valley
integration, which can be selected in the System Configuration Utility.

The raw data is integrated using the following method :

For a given peak at mass N1 ( see Fig.1 below) the channel associated with
that mass is calculated from the mass calibration. The channels associated
with the i.asses (M1-0.35) and (M1+0.35) are also calculated. When using
valley integration the peak maximum is then searched for between these limits
(14C).
If no maximum is found above the background defined in the configuration
record then the peak limits are set to the integration range defined in the
configuration record, with the peak centre being defined as that calculated
from the mass calibration.

I

0
u
n
t
s

Fig. 1 To show integration ranges.

For fixed range integration the limits of the integration are determined by
the number of channels occurring in the integration range ( as set in the
configuration record) centred around the channel calculated from the mass
calibration.

Lour channel-Channel for the mass^Ml-
lntegration range l

` 2 J
High channel -Channel for the mass(M1+

Integrat
2

ton range l
J

PQ Software Manual iii
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a_

,

ACPS Factor -
(DAC step per channel)

(Dwell time per channelxDAC step per AMU)

where

DAC step per channel - (End DAC - Start DAC)
(Number of Channels - /)

DAC Step per AMU . 65535

300

Note : This is set by the PQ controller electronics.

Thus :

ACPS factor -
(End DAC - Start DAC)

((NoChannels-1)xDwell TlmexDAC Step Per AMU)

PQ Software Manual r
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For valley integration the limitsof the integration are determined by searching
from the peak maximum down and up to the first minima. If no minimum is found
then the limits are defined by the integration range set in the configuration
record. In the case above the lower mass limit would be set to Mv and the
high mass limit would be the same as that set by the fixed range limit.

xy
Peak Integral - (Dead time corrected counts)

i-w.w.

It is these values that are stored in the integrated data files.

2.1 Fixed Range Integratlon :

Using the mass calibration to define the centre of the peak, this routine
sums all the channels over the peak width which has been selected in the
System Configuration Utility. For example if the default peak width of
0.8 atomic mass units (amu) has been selected then the routine will sum
the channels corresponding to m - 0.4 and m - 0.4, where m is the mass
of interest.

This approach has been found useful when the doing the back ground
subtraction of very small peaks near the ultimate detection limit for
peaks of irregular shape as may occasionally be obtained using laser
ablation or slurry nebulisation because of the particulate nature of the
sample introduction.

Please note that an accurate mass calibration is imperative.

2.2 Valley Integratlon :

r^

Using the mass calibration as a starting point, this routine searches
over a range of +/- 0.35 amu for the peak maximum. The routine moves
out on either side of this maximum, searching for a valley by looking
for an increase in the counts. For this purpose a three point rolling
average is used for peaks under 50 channels per amu wide ( for example
a full mass range scan) and a 5 point rolling average for peaks greater
than 50 channels wide.(for example a scan over a single elarnt^. The
routine continues out to 0.5 amu either side of the peak maximum and
ignores any false minima in this range. If no valley is detected then
the integration is limited to this range of +/- 0.5 amu from the peak
maximum.

If during the initial peak maximum a peak is not discovered hi gher than
the background count rate as specified in the System Configuration-

- Utility, then the integration will be over a range of +/- 0.5 amu from -
the mass calibration peak centre. The background count rate should be
set slightly higher than the random background noise of the instrument
and is defaulted to 30 counts per second.

2.3 Area Counts Per Second :
In order that spectra acquired under different conditions of dwell time,
number of channels and mass range may be directly compared the integrated

- data is calculated in Area Counts Per Second.
The ACPS factor for a given raw data file is defined as being :

iv PQ Software Mauwal
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3 MULTI-ELEMENT CALCULATIONS :
The fully quantitative anlti-element calculations use a standard or a series
of standard solution(s) to create response curves for each element defined.
These response curves are then used to calculate the concentrations of the
samples from the integrated data.

3.1 Sample Counb :
For each isotope in the eler,ent menu the counts given are obtained from
the integrated raw counts for that isotope. These counts are corrected
for Area Counts Per Second ( ACP's) and for any internal standards used.

Sample Counts - Countsx ACPSFactorx
Orlpinal lnt Sid Counts
Sample !nt Std Counts

Where more than one internal standard is used then a linear interpolation
is performed between the two masses to obtain the correction factor for
the mass of interest.

For a blank subtracted samples:

Sample Counts - Sample Counts-Blank Counts ( for each isotope)

For mltiple runs on a sample the eean and standard deviation are calculated
for each isotope.

Sample Counts

Mean Counts
Runs

Std Dev - ^^ (Sampla Counts-Mean Counts)2
,. (Runs-1)

The estimate of error for a given standard is given as :

Error - Std Dao

Runs

For a blank subtracted standard:

Error - (Biank Error)2+(Sample Error)2

The response counts for each of the standard samples, calculated as abova,
and the concentrations as defined by the relevant concentration file, _
are used to calculate the response curves for each isotope defined in
the element menu using a Least Squares fit weighted to t, ,(a)2 where(aw Dw)
only one run is used, then the standard deviation is approximated to the
square root of the counts for all points.

3.2 Response Graph Fitting :
This routine fits a polynomial to determine the calibration curve for
counts to concentration. This can be chosen as a first or second order
polynomial fit (m - 1, 2).
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y(x) - ^c X'-
a

where,

c, are the polynomial coefficients to be determined,

X is the concentration,

y(x) is the expected count rate for concentration X.

A set of points are measured using solutions of known concentration

N - number of points measured.

Xj; - concentration (known) for solution k.

Yk - measured count rate for concentrationX.,

Wk - 12 welghting factor;
ak

a measure of accuracy of each calibration point

The wei ghted least squares calibration is determined by a calculation
which the square of the differences between the fitted model
y(x) and the actual measured values Y.
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The misfit, X=, is defined as :

X2 - wk(Yk-y(Xk))Z

k-1

`1 7

wk^Yk l•IC,Xk `/

( l 3

t Wk{ Yt-2Yk cjXl ,/ ^ J
This expression takes the form

X2 • X;+B•c+Zc•A•c

where c, is the coefficient of the fitted polynomial.

- ^wlYiX.
1".li

B, - -2
..
^ WIYkXt :

A, - 2 W Yi-1X/"I
/ k 1 k

1-1

The minimum of XZ may be calculated by solving the matrix problem :

A-c - B^ -

formal solution

c - A -1•B

which is done numerically using a Gauss-Jordan method for matrix inversion
with partial pivotiny (Ref. RpIERICAL RECIPES (The Art of Scfentlffe
C tinp), Section ?.l; Publisher : Caabridye Fress; ISBM :
0-321-30011-9).
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Where a single internal standard is used the noraalisation factor applied is
given by

Normalisation faetor-1.

where

Is- integral counts for the first sample at the mass of the internal standard.

I,- integral counts for sample n at the mass of the internal standard.

Where multiple internal standards are used, the nortaalisation factor is given
by :

1: For masses less than the mass of the first internal standard

Normalisatton faotor - Is

tahers

Is- integral counts for the first sample at the mass of the first tnternal standard.

I,- Intspral counts for sample n at the mass of the first Intsrnal standard.

2 For masses greater than the mass of the last internal standard

Norma lisation factor - ^
.

where

Is- Intspral counts for the first sample at the mass of the last internal standard.

Is- integral counts for sample it at the mass of the last internal standard.

3: For between two internal standards a linear interpolation is made
between the two factors. Thus for x between two internal standards (at

and the normalisation factor is given by :

Factor ^onl
nl

Factor ns 10'"2
1+w2

Normalisation factor,,,-Factor„1+ (m„-ml).
(Factor.,z-Factor,,,)

(m:-ml)

5 AUTOMATIC RECALiBRATION
Where recalibration standards are included in an analysis procedure the full
anal ysis check for any drift in the and a
recalibration when the drift is greater (positive or negative) than the drift
limit set by the user.
The integral counts for each recalibration standard are compared to those of
the first recalibration standard, and if the absolute difference is greater
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( A matrix is defined as

FOR i- 1 TO NumberOf Points
Matrix[i,Cols] - Matrix[i,Cols] + (Counts * (Conc)i * (1/25igma))
FOR j- 1 to i

END
Matrix[i,j] - Matrix[i,j] + (2Sigma * (Conc)i * (Conc)j

END

and then solved.)

Having calculated the response curves for each isotope from the standards
defined in the analysis procedure the sample concentrations are then
calculated.

For each run of each sample and blank the sample counts are calculated
as above and used to calculate the concentration from the response curve
coefficients, using the Newton-Raphson method (Ref. NUMERICAC RECIPES
(The Art of Scientific Ccepwtfny), Section 9.4; Publisher : Caa^bridge
University Press; ISBN : aS21-3AB11-9). Where a sample is defined as
a blank subtracted sample the man blank concentration is then subtracted.
The man concentration, standard deviation and estimate of error are then
calculated for each sample.

Where statistics have been selected the concentration results for each
run for each sample are printed for all the isotopes selected.

Susssery results are always printed for each sample in the run procedure.
The man for each element is calculated and for elements with nore than
one isotope a weighted man is calculated. The eeans are weighted according
to the error for each isotope as described below:

Weighted Conc
""'P" Maan /so Conc

/so Error

Error 1.
/so Error

Weighted Elemental Concentration -
Weighted Conc

Error

4 INTERNAL STANDARD CORRECTiON :
The fully quantitative s:ulti-eles:ent calculations may use one or more internal
standards to correct for instrument drift and / or matrix suppression. Where
this is to be used, ALL samples ( including standards and blanks) defined in
the analysis procedure MUST have the internal standard(s) present at the same
concentration. The actual concentration is not important however ideally the
internai standard should be In the mid range of the concentrations expected.
Internal standard correction is done by normalising the integral counts to
the first sample defined in the procedure.
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than the %drift limit set by the user the standards and standard blanks defined
in the procedure are rerun. When the multi-eleAent calculations are performed
the samples after this new set of standards will use the calibration curves
calculated from the new standards.
The drift is given as

az s
Total Drift ^ ABS(/o,-/N;)

o-,

% Drift-
Total drift

10:

where

lo,- integral at mass i of the first recalibration standard

lN,-integral at mass i of the current recalibration standard
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7lsotope Dilution
On entering the module three tables are displayed . The top left hand side
table show the structure of any analytical procedure , sample naeie , type,
number of runs and the weight of the sample. This is shown for each sample.
In the table on top right hand side the spikes are shown . A list of spikes
may be present for any SAMPLE, not standards. In the table at the bottom of
the screen the details of an individual spike are shown. The spike highlighted
by the cursor in the second table has its details shown in the bottom table.
The information shown are the isotopes available , abundances of both the
natural sample and the spiked sample, the weight of the spike, ratio of
isotopes of interest, Atomic weights of both the natural and spiked samples
and the identification by which the spike is recalled.
Great importance is placed on the preparation for the spikes. You need to
know the concentrations of the spike and the sample you intend to spike. After
preparing the s ike and adding it to the sample. The data you need to have
is the weight ofPthe sample ,10 graes average on a PQ for sample uptake, which
you enter in the top table for each sample. Now you need to create the spike
,CREATE SPIKES(F6) then NEW SPIKES(F7) , the ratio of the sp iked isotope to
the unspiked isotope wei yht of the spike in nanograms, relative abundance
of the isotopes in the spike. At the present time it is possible to have up
to 8 spikes declared against each sample.
Now after creating each spike you can assign them to particular sample.
All the info for the spikes is already in the integrated data file of the
sp iked sample, and since we have just entered the spike information as described
above. All the info is ready you just need to add the spikes references to
the sample which contains the tunknowa + spike) and then you have set everything
up. This is achieved by ALTER SPIKES(F4) and then with the new list of options
use NEW SPIKE(F2) then you enter the spike identification its name.
After addi ng all the spikes START CALCS ( F5). On the print out you will see
that the ratio is a big number divide it by the value for the mass discrimination
for the correct value. If you use the Isotope Ratio procedure you can check
the ratio values.

The mass discrimination is used if you have standard declared in your procedure
for a value to be calculated , also it defaults to 1. Which is good enough
over the mass ranges used in most cases.
Below is a suewary of all the coe•ands and options available for this program:-

ADD SAMPLE

Add a sample, of type sample, blank, standard or the usual coebinations,
to the procedure.

DELETE SAMPLE
Delete a sample from the list of the procedure.

SELECT FIELD

This is function is used to change the field highlighted by the cursor.
So the user can alter the sample nar, type, nu^ber of runs or weight of
the sample . Suitable prompts are used to allow the user to enter the
correct type of data.
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6 MULTI-ELEMENT INTERFERENCE CORRECTION
The following equations are applied to the integrated data to correct for
interferences when interference correction has been selected ON in any of the
sulti-eleaent calculation modes.

Codes used to define the equations are as follows.

182 : the original integrated data value at mass 82.

2%ArC177 s a temporary store for the calculated intensity of ArCl at mass
77.

As75 : the new integral value for As at mass 75 to be used in the
calculations.

ArCI corrections on As15 and Se77

So77 ^/82s 7-5
Se RESULT at mass 77

8.84

?%ArCl77 -177-Se77 Intensity of ArCl at mass 77

?%ArC175-?%ArC177•75.4
24.6

As75-175-?% AsCL7S

C10 corrections on V51

Cr53-152• 9=5
83.8

?%CL053-153-Cr53

Intensity of ArCI at mass 75

As RESULT at mass 75

Cr RESULT at mass 53

Intensity of C10 at mass 53

?%C1O51 -?CLOS3•75'4 Intensity of C10 at mass 51

24.6

V51-151-?%CLO51 V RESULT at mass 51

The equations are applied to the raw integrals and the now integral values .
calculated are subsituted into the integrate data structure which is then
treated the same way as uncorrected data.
Interference correction is never applied to standards or to standard blanks.
Where the sue blank is used for both standards and blanks the blank is not
corrected for interferences before it is subtracrted from the standards,
however, it IS corrected before it is subtracted from subsequent samples.

Please note that these equations are not editable by users, however, if a
different set of equations are required a file to enable these my be obtained
on request to VG Elemental.
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ALTER SPIKES

^
This function is basically how the user assigns the spikes to a sample,
or removes them or make changes specifically to a spike for that sample.I
This gives the options of

0 CHANGE SPIKES
Allows modifications to the spike for that particular sample . This
has the following function keys options

CHANGE ABUND
•' Alter the abundance highlighted by the cursor, either naturalj

or spiked.

CHANGE WEIGHT
Alter the weight of the spike used.

CHANGE RATIO
Alter the ratio reference/tracer, by selecting the isotopes
required.

NAT AT WGT
Alter the atomic weight of the naturally occurring element.

SPIKE AT WGT
^ • Alter the atomic weight of the spike.

•I CHANGEIDENT
Alter the identification of the spike.

i NEW SPIKE
Add a spike reference to be against a sample.

^ DELETE SPIKE
^ Delete a spike reference from a sample.

START CALCS
Start the calculations for the samples with spike defined against them.

CREATE SPIKES^
^ Here is where the info for the spikes is held and added, the following

options are used :-

CHANGE ABUND
^ Alter the abundance highlighted by the cursor , either natural or

spiked.

PQ Software Manual xv

^c

l

COti-099



-

,._

-•,

h l

xvi

CHANGE WEIGHT
For weight of the spike.

CHANGE RATIO
Enter the information for the reference and tracer isotopes.

NAT AT WGT

Alter the atomic weight of the naturally occurring element.

SPIKE AT WGT

Alter the atomic weight of the spike.

CHANGE IDENT

Alter the identification of the spike.

NEW SPIKE

Add a new spike to the list of spikes. This will prompt the user
for the element to be spiked , weight of the spike and the ratio to
be used. Then the user can use the function keys to alter the
necessary data.

GET SPIKE
Retrieve a spike which has already be defined to be edited on

SAVE SPIKE

Save a spike under an identifying name.

DELETE SPIKE

As it says delete a spike from the list of spikes held.

GET PROC

Fetch a.procedure from the list of analytical procedures available.

SAVE PROC

Save a procedure, as an isotope dilution procedure. Note this procedure
cannot then be editted as a multi-element procedure.

LIST PROC -
List a procedure, this will show the spikes as defined for each sample.
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The equation used to calculate the results for an isotope dilution experiment
is :
(solopdil

Concnntration- K.V,^ ( A'r-B•rR)
(W .(B.R - A.))

Concentration is pioen in nanoprams per gram , then altereed to appear as PPB or PPT

K- ratio of the natural atomic Weipht to the atomic rosipht of the splke

Vy- weight of spiRe in nanoprams

AsB,- abandance of isotopes A and B found in the spike

R- measured altered ratio of isotopes A and B

V; ureipht of sample in grams

A,B,- abundance of isotopes A and B found in the sample
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0- 0 . .
.. ... .___..i .



Pulse counting values

- .' 13 16 12 4 0 0 0 1
1 4 0 6 12 9 10 9

3 1 0 0 0 0
45

5 1 2 7 7 6 1 1.
0 1 1 1 824 3528
58 42 28 29 5 0 0 1
0 1 2 6 16 9 19 12
7 9 1 0 1 1 0 2 .

. ' 7 21 24 26 26 24 29 19
1 2 1 0 0 0 3 12I
8 18 1716 7 6 10
0 0 1 21 77 110 132 151
162 110 85 27 0 0 1 1
0 1 1 0 1 i 7 4 9
3 1 20 0 0 4 31
60 69 91 100 106i87 25 2

. . . ' ,0 2 1 0 2 3 1.1 22
24 30 15 13 5 1^0 1

0 0 9 25 39 48 62 44 -
. 4 5 3 6 B 2 0 0 0 0

1 1 0 0 1 0 1 0:
1 0 1 0 1 2 14 24
37 56 50 36 35 15 1 1
1 1 2 2 11 16 13132

i 26 20 33 11 0 0 1 0
.ti• 02101925324723

22 3 1 1 0 1 3 11 . '
.. 9 13 20 13 19 1 2 1 4 2

0 0 00 2 11 23 33
47 45-39 23 8 4 1 2
O 1 3 6 5 B 13 1 } ' ,

. 5 94 0 0 0 1 0;
5 4 17.23 22 34 24 14
2 0 0 0 0 0 1 1 i

^ 0 1 1 0 0 0 0 0
0 00 0 0 0 0 0 '. - .
0 O 0 O 0 0 0 0:
0 0 0 0 0 0 0 0

' 0 0 0 0 0 0 0 0 ! -
0 0 0 0 0 0 0 0
0 0 0 0 0 00 0
0 0 0 0 0 0 0 0
0 0'Q 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 U',
0 0 0 0 0 0 0 0

- 00000000 . .
. 0000000 0 .. .. ',

. 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 I - . .

- 0 0 0 0 0 0 0 0!
0 0 0 0 0 0 0 0
00000000
0 0,3 1 1 1 0 0
0 1 153 2978 11097 15926 19995 22002
19489 15992 7589 966 16 0 0 0
0 0 0 2 3 2 4 1
2 0 2 1 3 23.i 21304 141566
301667 414286 508135 499680 424055 287219 76422 •^1567
13 1 2 0 2 3 7 2

.54 B 01 0 0 0
1 0 0 0 2 2 3 3'.
2 1 0 11 0 0 0 . ..

CO-:-109
,,.

t. ^



......
. ^G09q:1

'. ,. ..

Acquired in :c:m mode

.. :etec*-or 17oce i4u1ae

4 February 1ti'9215:05:32

Mass Cal
0.0000000000

. 0.0000000000
0.0000000001 '..
0.009s471v3
-0.2581729325

X cal
234.375000
0.00000000
0.00306757
-0.20534102
215.635348

81.00 118.1
3
512

28016
17866 26042

22250 24682
0 0
0 0

, . . 0 .. . 0

0 0

0
0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

.^ .. . 0 0 I, .

0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 00 0 , ,. .

0 0
00

..
...

16 160-000000 1000.. . .. . .. . . .

, , , .. . ... . .

COOZ-110



z£bbezz
.0 LT, 0T ZZ ZT IT ZT £

0 Z 0 T 0 T T£
b S£ Z Z T Z 0

0 Z I'IT S8 SZt BbT SLT
£ZT bTi b6 LT T 0 0 ZT

T16"04Z56 ZTr£BT TLbOC.', 687.8T. 6186ZC 9£189Z Z0b862
0i.800T 7969T' bSt S 0 1 ST 66T "-

!.b£ 09b 969 6Z^7 0£b £L£ b£T £T
0 T 0 £ 1 LZ9'Z966 BBLOT Z9LZT

C686T LLT£T 69L0T9T13L tOTB Z9T Z T
0 T ST 8: T ZZ£ 00£ 0 0

0 0 0 0 0 0 0 0
. . ! 0 0 0 0 0 0 0 0

'.. 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

!'0 0 0 0 0 0 0 0
. . ^! 0 0 0 0 0 0 0 0 i._.

0 0 0 0 0 0 0 0
- ^ 0 0 0 0 0 0 0 0 --- "

0000010.00
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

'0 0 00 0 0 0 o
00000000
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 T 0 . "'

0 0 0 Z 0 o T 8Z
6ZT 0LT L0Z 9bZ 09T SbT 90T 0£

T Z I£ 0 Z T 9
' ' . L b b S £ T T 0

I 1 91 S8T 95£ T£b 095 b09
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0 9 89 TLT Z07 ZLZ 6iZ 98T

bbT 99 OT 0 0 0 1 0
0 T 0 0 b 0 0 0

0 00 0 S 09 TLT b6Z
^_ . . TIC 60C 10£ SfiZ 691 8£ b 0

T 0 0 L 0Z fiZ ZZ 6Z
F?bt eZ000o

6 06 L8 90T 00T Z0T SOT 96
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I
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TLS' 99bL SZOBT T.£9ZZ 61^19Z -9LSZ L68TZ
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117,bT 96b97 LSTTB TC09!? 1092£ i.Lt83 591.',T7. 9Z°0T
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:t
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. . . ^^. . .D21:^.:toY 17nd -'u1'..e

.._ . . . 4 ary t9 -:^:1f:..:20

I",ae- d1

0.6000000000

0.000J000000
%0.0000000001

. 0.004'34i1273 ,..
-0.2581729325

X ca1^
234.375000
0.00000000 . .

.
^

. ^^.0.00386757
... . -0.20533102^ . .

215.635348

^. . . . 8 .00 118.1
3
512 ^ . .. . . .

28016
17866 26042

22250 24682
.. . ^. 0 - 0. .

.
...

0.0^, ,
. .

. ^ ^ 0. 0 . .. .

0 0
. _. 0: 0 ^ i . . _. . .. .

0 .., 0 .

-0 0.0.. 0 ..I

0 0
0 0
0 0

ST 0 0
0

. . .
. 0.^ 0

.
.

.

0: 0.^ . .
0

' : ^. O. .. ., 0 . . ..

0
p
0
0

.. . 0
.. 0..

..

.
00.

.. . .. 0 ,... . 0

0 0
. p^. p . ...

. . . p^.^... 0 ^ . . .

0 p
^...p 0

0 0

p p

^
0 0.. . 0. p ., . . .

.. . .
0^ 0 , .

16 160.000000: 1000

Pulse counting values
,98.9842100 1 p 0

. . ^ . . ., . .';-'ri
..



<'^

4 0 1 0 2 0 0 2
a 4 4 11 3 2 0 2

1 0 16 359 927 1495 1756
'L119 1960 1757 1308 378 19 0 0
1 45 404 997 14lq 1711 1995 1884
1553 999 267 5 1 2 3 1766
10626 22576 29478 35315 38381 32644 27842 15313
2359 16 1 1 36 2195 10798 18252

22965 27529 28319 23805 19186 8165 629 3
1 12 1900 45387 161637 227848 282747 333270

317165 267310 196574 59108 1634 2 0 0
126162817 ^<322
15 2 0 0 0 0 4 30
49 72 87 92 80 70 44 7
^0210172119
29 ^c0 15 21 10 0 0 2

0 1 10,161 235 240 328 300
245 .18964 1 0 0 2 1
0 0 0 0 2 0 2 1
01010675120
174 222 227 214 171 73 7 1
0 0 133 134 212^262 340
316 284 221 76 41.00 1
6 37 164 238 340!393 369 269
200 47 2 1 1 1 436
103 157 191 219 194 161 86 21

0 1 1 1 32 108 328 421 . . .
559 546 484 385168• 15 _1 0

0 2 4 28 2 7 4
2 2 1 1 0 0 0 2
i2792 156 198 231 216.189 134
37 0 0 0 0 1 0 0
00 0 0 0 0 0 0
0 0 0 0 0 0 0 0',
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0^.

0 0 0 0 0 0 0 0 ^ . `
0 0 0.0 0 0 0 0 . -
0 0 0 0 0 0 0 0 . . .
000000000

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0;
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
00

0*0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
00

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0,
0 0 354 328 159. 27 3 1

. 1 1 131 1968 7301 10835 13255 14676
12754 10824 5116702 16 0.0 0
9 126 315 451 524558 516 392
141 13 0 1 6 95 14913 96044
197433 266942 327168 321148 270379 184896 50813 3040
10 1 0 3 18 51 117 131
188 161 112 76 16 3 0 0
0 0 1 2 2 2 4 4-
3 2 1 0 1 0 0 0
3 7 8 11 10 15 10 5

2204q41 '
Acquired in Scan made

. Detector 11ode,_Fu1se.

COl.i-119s



' :. ..::...... ..1. ..L . . .l>. . , . ..

4 February 19+21.^:11:02

Mass Cal
0.0000000000
0.0000000000
0.0000000001
.0.0045471273
^-0.2581729325

X ca 1
234.375000

`0.00000000
.0.00386757

.. . .-0.20534102

215.635348

81.00 118.1
3
512

28016
17866 26042

22250 24682
0 0
0 0
0 0
0 0
0 . . 0

n., 0 0
0 0

• .. . . 0 .0 .. .
. . . ; 0 0 . .

0
...

0 I
..

0 0
0 0
0 0

. ^'w. 0 0
0 0
0 0 !
0 0

0 0
0 0
0 0Q , 0

^ 0 0
0 0

....^ 0 0

0 0
.' !^. . 0 0

. _. .. 0. 0 . .
0 0 .
0 0
0 0
0 0
0 0
0 0
0 0
0 0

16 160.000000 1000

Pulse counting valoes
299 290167 37 0 0 1 1
13 10 15 21 22 17 16
96 1.1.1 0 1 1

,-r . . ... . .



3 0 0 32 854 2165 3090 3808
4467 4133 3442 2743 776 45 2 0

.. 1 46 528 1250 1758 2108 2q62 215E
18221^c37 3^L5 6 0 0 14 4132
24085 49043 64029 77392 82227 71234 60930 32778

^^. 5016 28 0 2 105 5209 22936 39120
49853 59296 59814 50889 40388 11'234 141:5 2

1 18 5308 103746354022 506991 63123U 739091

695740 588142 431836 129121 3G76 0 1 1

4 33 35 47 49 39 30
21 4 1 0 0 1 1 19
38 44 79 55 45 52 22 3
0 1 0 0 0 11 15 14
14 20 11 10 5 1 0 0
0 2 119 471 565 847 1012 994 '
794 574 183 1 0 3 1 0
2 0 0 4 0 4 1 0 I.
0001024220i411
535 657 659 607 471 212 21 0
0 0 1 111 465 679 9,54 1155
1136 943 761 2207 1 0 1
9 149 546 841 1113 1257 1166 938
690 155 4 0 0 0 15 140
389 547 643 773 713 520 286 65
0 0 0 0 109 496 1114 1437
1798 1922 1632 1353 569 61 0 0
1 0 1 0 5 0 3 6 ,^ . . .
2 3 1 0 0 0 1 5
93 335 515 6E6 807 784 612 507
104 7 0 0 1 0 1 i

- • - 0 0 1 0 0 0 0 0
0 0 0 0 0 0 0 0,

." -. 0 0 0 0 0 0 0 0
00000000
00000000;
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
00000000
0 0 0 0 0 0 0 0
00000000
00000000
0 0 0 0 0 0 0 0
00000000:
00000000

.^„ 0 0'8.00 0 0 0 . .
0 0 0 0 0 0 0 0 I.

,..,' 0 0 0 0 0 0 0 0 . .

; . . .0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 5 u 3 1 0 0 " .
0 2 103 1534 5354 7426 9402 10301
9080 7594 3642 47711 0 0 0

.. ' : 0 0 2 1 5 5 5 6
3 0 10 2 129 11751 71841
143910192968 234655 226983 191366 130474 359392143
52.010268
6 6 5 3 0 0 1 0
00.012620
2 0 1 1 0 2 0 0
0 4 6 6 12 4 2 5

2204q42
Acquired in Scan mode . ..
Detector 11ode Pulse.. . . 2 _, . . . , . .

4 February 199215:12:48

COZ-115



^ . ,^.. ^ .. ^.
Mass Cal
0.0000000000
0.0000000000
0.0000000001
0.004547127-1
-0.2581729325

X czl
.. ^^ <234.375000 .

0.00000000
0.00386757 ^^.
-0.20534102
215.635348 ^^.

81.00 118.1
3
512

28016
17866 26042

^ 22250 24682
0 0
0 0
0 0
0 0
0 0
0. 0
0 00 , 0

0 _ 0
. , ..

. . 0 0 I-^ .
.,. . .. .

0 . 0 . .
. .. .

0 0
^ I. .0 . 0

0 0

0 0
0 , 0

. . .
^

.._ ^
0 ^

.,..
..

. :-^ p - 0 ^, . . .. ..

0 0
0 0 .
0 0 ^
0 0

!-0 0

......: 0 0
0 0

^- ^ 0 0
0.. .. 0

^ . 00

^ .. .. 0;....-0
0 0.

0•. 0: ^ .... 0 .0,1 . ., .

.. 0 0
^ ^. . .. - 0 . . 0 , . . ,.

- .
0

0 . ^. .

. ^^ 16160.000000! 1000

. . Pulsecounting vn ^ues
524 483 301 69 210 1 0_
1 15 8 19 15 18 P2 22
16 10 1 0 0 1 3;1 . ^ .^ . .,
3 6 5 4 6 2 . 5 2 1i.
3 0 0°36 820 204^^3109 3838.^



-- -- - - --- -
2 65 490 1270 1642 2034 .2469 2177
1902 1233 339 3 0 121 4226

''. 23972 48343 64607 769-4 82364 69961 59786 32860
5007 35 1 2 85 5071 22846 39358
48914 59026 59856 50520 40154 17164 1419 3
6 17 5213 105097 353891 505927 629584 738200

" ,. 690805 582688 428644 129495 3740 `.1 1
"" - - 1 6 25 39 42 34 46 33

2521001216
' .. 37 58 59 62 53 37 20 2

2 0 0 1 3 3 10 14
15 11 8 10 4 0 0 0
0 4 133.463 695 868 1016 936
815 603 182 6 1 0 0 0
2 1 1 1 3 1 1 3
0000035188457
538 659 662 603 429 236 18 0
0 1 1.105 486 732 914 1147 .
1212 1001 716 241 15 0 0 0

. 8 149 634 896 1148 1273 1164 1002 . ' ''.
725170721113141
371 562 645 799 656 542 306 57

2 3 0 1 118 488 075 1503
1818 1905 1722 1390'581.72 1 1
1 0 0 3 3 5 7 5.

6 6 1 1 0 0 1 4'.
_ -92 337 577 642 831 745 635 422

119 5 1 0 0 1 0 0
1-0 300 0 0 0 '

- .00000000,i^
0 0 0 0 0 0 0 0

' - - 0 0 0 0 0 0 0 0 I
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.
0 0 0 0 0 0 0-0
0 0 0 0 0 0 0 0
0000.0000 . . . . .
0 0 0.0 0 0 0 0
0 0 0 0 0 0 0 0
0006000 0
00000000
000000001
0 0 0 0 0 0 0 0

^.. 0 00 0 0 0 0 0'
00000000^
00000000
0 0 1 2 1 0 01'
0 3 103 1462 5244 7733 9432 10474
8962 7560 3656 5}1.8 1 0 0
1 4 3 2 6 11 1 12
0 0 0 3.3 116 11767 71346
144550 192880 233913 224487 189455 129443 36369 2221
10 0 0 0 0 1 3 5j
6 4 8 4 0 0 1 0
0 0 1 4 2 4 1 1
1 1 1 0 0 1 1 0''.
1 0 5 8 7 5 2 0'''

..2204q51
Acquired in Scan mode
Detector Mode Pulse1

4 February 199215a16e30



0.00J0000000
0.0000000001
0.0045471273

.. ^ -0.2581729325 ^ "

X [al
234.375000

::;0.00000000 ', . .
-^"^0.00386757

^ 215.635348

81.00 118.1 ^^^. .3 .. . , .. .

512 .

28016
1786626042

. 22250 24682
0 0

. .
. .

. . . 0 0 .. -^ . ".
0 0
0 0

, _ . . .^.

0 0
0 . ^ . .

0
0 0

. . . . . 0 0 , - . .
^ . . ^. 0 0 . . . . -

0 ^^. .0 ^..'^i... . . ... ^.
0 0

0 0
^.. ^^.- 0 0 . . ,

0 0 ^ . .
. , ...

. . . . .0 0.. .. .. 0 ... 0 .

..^. 0 0 . .

0 0. . ^ .

0 0
0 . ^. 0

^. ^. . .: 0 0

. ^',. , . . ^ .. .0 0
. . .^ . - 0 0

0 0
•Q 0
0 0
0 0
0. 0
0 0

.. .
0 0

.^ . 0 ^^.. 0
0 0
0 0
0. 0
0 0

16 160.000000^' 1000

Pulse counting values
548 517309 54 0!1 0 1
1 5 10 10 19 13 9 4

^ 9 10 1 0 0 1 0
63463310^!^

`0 0 1 69 1114 28^2 41945041
5845 5409 4411 3190 1056 54 0 0

,0.604821186 17^6 1999 2283 2059

:1



LUV V O V YlL/ °^

3238665418 85535 102270 107842 90207 77216 42079
6478 47 0 3 195 6979 30980 52055

65346 77684 78517 69261 51529 21788 1654 7
3 47 7575 144335 473627 675340 338787 972846
901227 759652 555441 165794 4495 6 0 2
S 50 115 179 195 247 182 160

-:' 102 34 0 0 0 0 6 44
82 91 111 110 106 103 47 5
10 0 2 0 1:1 17 28
29.37 26 20 8 0 0 0
1 6.85 343 541 642 817 706
580 405 138 6 1 0 0 0
6 5 19 14 14 14 6 6
20 0.1 0 22 158332

..... 424 505 489 431 287 152 21 1
01 2 69 369 600703 838
800 669 545 173 4 0 0 0
12 152 430 628 812 892 818706
460 114 4 0 1 0 6 89
277 389 488 530 458 365 228 27
1 0.1 1 104 403 835 1145
1322 1287 1151 994 376 44 1 0
1 0 2 5 14 17 19 231
21 16 3 0 0 1 1 1
56 241411 539 546 528 464 281
85 1 0 0 0 1 1 01

l 0 0 0 0 0 0 0 0
0 00 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

-'... 0 0 0 0 0 0 0 0 j. .^. , . .
0 0 0 0 0 0 0 0
0 00 0.0 0 0 0 .
0 0 0 0 0 0 0 0i
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 .

. . 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 ^ .
0 0 0 0 0 0 0 0
0 0 0 0 00 0 0

' 0 0 0 00 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 I.,.
0 0B, 0 0 0 0 0
0010123300

0 3 110 1423 4890 6741 8477 9597
7847 6356 3074 444 12 0 0 1
1 37.9912106
2 0 2 2 2 148 11648 66455
,131349 174427 208888 199783 166842 113699 31375 1961
? 6 0 -0 2 ` 1 3 52 114 105 . '

.. 106 106 98 43 9 W00
0 3 1442 52 1

64 70 40
46224000010
39 125 182 211 182 166 145 44

2204q52 . .
. . Acquired,in Scan mpde

DetectorMode Pulse
2

4 February 19921518:16 . '.

Mass Cal . -.
0.0000000000 . - -
0.0000000000



... .....: r.^"J:'^JVVVVV:. . ._,. . .. . .

. . ^ -0 171J725

^^ ^.t cal
234.375000
0.000-70000
0.00386.'57
-0.20534102

.. . 215.63:i348

81.00 118.1
3
512

28016
17866 26042

.^^ 22250 24682
.. . .

0 0
0 . 0

. . 0 0 . i ^ . . ', ^. ^..
0 0 . . . .

0 0
.. 0 0 .i ^ ..

0 0
0 0
0 0
0 0

n... 0 0
.0 ^.^. . 0 . . ^ .

..
. . .

0
,. 0 . . . . . ^,

0^.^ . 0
..

00 . . ,

0. >.0 ^ . . .^.
0 0

0 0 . , . . ^.
0 0

, . ^ 0 0

0 0
. . . 0 0 . . . . .

0. . 0 i. . .

0 0 ^. ^ . .
.. ,.

0 0 ^. ^
0 0
0. 0
0 0
0 0

.

_ . . 0 0 . .

0 ,. 0 . . . . .
0 ^ .. 0 . . . . ,

0, .. . 0 : . . . . .
0 0 . . . ^ ,

. . . .
0 -. 0

'. . , . ^ ,

16 160.000000 1 1000

Pulse countinq va; ues
694 659 408 84 0 1 0 0.
2 3 16 13 19 12 1 7^-
5 3 0 0 0 0 0 2 .. . ^ .
1 7 2 4 3 1 0 0 I,^,^
0 0 0 55 1092 2729 4182 4946

^. 5878 5556 4560 3368 1065 45 0 0
,0.68 479 1173 16J2-2003 2266 1920
1611 1141 265 6 q 1 32 5731

^-. 31783 65439 85957^ 102236 108614 90552 76754 42513

. . .. i^.. ^ . . .

^ . ^ . . . ^ ' ^Dr^izV



6623378057 7?t91 c4927 Slhh Y:I406 18,r7 8
7 36 7211 142754 47P^783 683678 848851 980883
906745762300 557689 168903 4658 6 2 0
6 41 116 192 193206 204 174

^^. 97 19 0 0 1 0 8 29
62 100109 110 77 79 4
00.01561520 . ,
21 35 12 12 4 0 0 1

...- - 0 6 97347 537 651 784 716 ^^.
588 439 134 B 0 1 0 0

.. 4 15 12 22 24 13 20 8
41 1 0 0 17 151349
398 498 517 408 371 157 15 1
2 12 79 353 541728 894

;.^819715 494 187 9 0 0 0 . .
9 128 411 642 834 934 860793
516-111• 7 0 0 0 9 98
282 365 472 538 965 385 250 38
2 0 1 0 82 404 8Q3 1082

^ 1337 1377 1092 1903 404 46 2 0
.. 0 1 2 5 18 13 24 118

:..2215900004.'^^^-
63 249..403 495 655530 485311
84 1 4 02 0 0 0II ^

.. . '^^.1000.-00000
0 00 0 0 0 0 0

,10 0 0 00 0 0 0
0.0000000
0 0 0 0 0 0 0 0

• " 00 0 00.0 0 0
,.! 0 0 0 0 00 0 0 . . ^, . .
^-OOQ00000
^.'000Q0 0 0 0 .... . .. . ^.
000 Q0 0 0 0
.0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0, 0 '0 0 0 0 0-^-
0 0 0 0 0 0 0 0^'r
0 0 0 0 0 0 0 0^
0 0 0 0 0^0 0 0
0 Q 0 0 0 0 0 0

. . .00000.000
0 10..8^^ 3•2 0

- .. ;. 0. 1^62 1050 3580 5148 6279 6829
^..5848 4877 2503 305 51 0 0^^^^
0-03817874I^. ^. ^.' • ^.
2 00 01 92 816 47709--
97909130200 154E^82 147001,122585 84883 24089 11517
3 1 1 116 68 94:107
.14293 100 57 7 1 0

1 013 44 56 54 97 58
53 14100 0 1
41 119163 219 27 190 13763

2204q61
Acquiredin Scan gode
Detector Mode Fulee

. ^,.:.;
4,February199215:21:57. .

•° . , ( . . . _ . ..

Mass Cal
'0.0000000004
0,0000000000^
0:0000000001
A.0Q95471773.._

CO4-1ZI



ry-rt-yoD

^ T 6T COT bTi 96Z 8ib 6££90£
99Z AZT L£ 0 0 T 0 9Z

OOZ 9LC9Zb bZS 6L6 TOb OS£ Z9T^'^
G £;

9£ Zb L£ 6£ 6£ £ T' 0
TO''TTiOb£LZL^89^-^^
T9:£S ZZ ZT 0 0 0 0

, T £ L b£T 9L 9

^
Z T T T 0 0 0 6`. .^

^' 9 S 9 L 6 6£ T^^
0 0 ZI0 L£ 88T TZ£ BL£

^ ^

sanken 6uclunozasTnd^
. . ^.^. .. . .

-000T 1 000000•091 91 ^^ .- -
, . , . , . .

0 , 0 , . ..
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1309 1187 658 13^4 3 0 1 2
0 6 16 15 15 15 14 12
12 1 1 1 0 0 0 1
1 3 7 2 2 1 1 0'
0 0'y, 41 768 1066 2778 3309
3910 3653 2958 2239 671 32 0 0
0 29 395 1112 1511 1772 1944 1740
1489 941 248 4 0.0 19 3995 '.

.^ 22255 44489 58358 69557 73168 61063 51973 27116'.
3931 25 2 1 99 4915 21107 35556
44930 53238 53161 44161 34482 13994 1046 4 '. .
6 16 5353 99909 325024 462055 573973 668849
614504.511366 365219 103593 2549 1 1 0
2 21 47 67 81 7456 56
45 12 1 0 0 0 1 12
27 22 40 50 28 24 8 2 . ' . . . !
1 0 1 0 0 2 9 9
6 11 10 4 1 1 0 Q
0 1 78 336 570 697 787 721
586 453 155 0 0 Q 0 0
0 2 1 1 2 0 0 1 .

. 0 0 0 0 0 28 1521323
418 488 512 443 :{64 144 12 0

. ..0 0 6 84 369 6171756 956 ..
- . 879 769 583 179 10 0 1.0 . . I

COx;-1.3b
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I
, .. .

aSTn^ apoW ao}Da;a0
apooi OPDB uT pajinb^y

TOtbbOZZ
£ Z Z S £ £ £ c

''. T 0 T 0 0 T T 6
0 9 b Z: 0 01

''.T 0 0 0 Z S b 9
. '. 9 £ T £ 0 0 0 Z
'.,6i9T TOf:SZ T/.£S5 b0'cZbT 895TLT £9STBT 990ZST 6LSSTT

T9086 6696 80 T 1 0 0 T £
0 Z 0 b£ I b 0

T 0 0 6 LS£ ZZLZ 0956 TL89
8008 ZLbL 9b69;161b ZLZT 16 0 Z

0 0 0 £ Z T 0 0
. . ^ 00000000!

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

, 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
00

0 0 0 0 0 0 0
0 0 0 00 0 0 0
00000000.
0 0 0 0 0 T T 0

0 T 0 1 1 T£ Z0T
TZ£ 0869£S bZ9 PS 8Zb ZLZ 69

9 0 0 0 0 6 6 9T
83 0Z 0Z ST L 0 0 0

T I Tb 66£ TZOT 863T bZbT 9bST
££TT £L8 :^Oh TL 0 0 0 0

0b LbZ 06f 979 60S 875 bb1, ZT£
TTT 6 0 0 0 b TbT T99
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. -: . .
V.: ; U

0 0
0 0

' 0 0

0 0

0 0
0 0
0 . 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0 0

0 0
0 0
0 0
0 0
0 0

0 0

0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 . 0
0 0

0 0
0 0
0 0

16 160.000000 1000

Pulse counting values
663 605 365 82 21 1 0

;1 1 3 6 8 10 5 6;
3 0 0 0 0 2 0 5
5 3 4 4 4 7 2 1
0 0 0 3 11 22 3042
27 40 25 22 12 3-00
0 2'i0 21 22 40 31 37
312850.00013

. 57 134 210 218 230 205 182 90
9 0 1 1 0 19 71 115
171 164 153 139 124 47 4 1
0 1 14 281 993 1359 1676 2001
1785 1521 1153 320 8 1 0 0
0 1 3 6 1 6 6 3
2 2 0 0 0 0 3 18
43 62 58 77 71 49 22 4
0 0 1 0 1 6 12 8
161718101 0 0 0
0 2 5^c0 42 39 58 48
31 24 8 0 0 1 0 0
0 1 1 2 0 0 0 0
00001,017.13
26 27 44 24 11 1 9 2 1
0 0 0 1 8 17 17 22
21 20 26 9 0 0 0 0
0 2 8 21 26 20 31, 23
17 8 0 0 1 0 1 1

0

Coti-1.3a



..r.
0 1 002 619 6
35 35 17 25 10 I'0 0
0 0 18 71 164 189 204 226

.^` 192 149 51 1 1 2,0 0

0 7 13 16 15 19 13 4
30000000

- -; 0 0 0 0 0 0 0 0 I .
.' + 0 0 0 0 0 0 0 0^

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

- . ` 0 0 0 0 0 0 0 0 , '.
0 0 0 0 0 0 00'.
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

0 0 0 0_0 0 0 0

0 0 0 0 0 0 0 0 ''.

0 0 0 0 0 0 0 0 ,

. 0 0 0 0 0 0 0
00

0 0 0 0 0 0 0^

0 0 0 0 0 0 0 0
^.. 0 0 0 0 0 0 0 0 '.

. 0 0 5 7 4 0 0 0
'1 1 145 2359 7840 10954 1355514891-^^
12911 10701 5069.666 9 0 0 1
0 0 6 7 12 8 6 3^
1 0 0 1 6 167 18212',
106912210536282802345198 332373 280899 186202 49359 :3092
1 2 0 1 0 3 2 9 7
10 8 2 2 2 1 0 1 ,

` • 0 1 0 1 3 0 1 1'•
0 1 101 0 1

04473427
2204q102
Acquired in Scan gode
Detector Mode Pulse

2

4 February 199215:45:40

Mass CalI
0.0000000000
0.000Q000000
0.0000000001

• 0.0045471273 ^'.
-0.2581729325

X cal
234.375000
0.00000000. i. ,
0.00386757
-0.20534102
215.635348

81.00 118.1
3
512

28016
17866 26042

22250 24682 . ,
0 ' 0
0. 0

. .
. . . . . .y,::>' . . ..

C0^:-139



mr ,.-v:. ..... r .- ... . _, ..

0 0. . . . 0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0 I^
a: 0

16 160.000000 1000

Pulse counting val'ues
432 428 260 60 3l0 0 1
0 1 6 3 12 8 11 6
1 1 0 0 0 0 2 4
4 5 5 5 6 4 0 0
1 0 0 0 4 23 19 25
32363021 5001
0271430303832
29129100113

-•• 37 91. 112 144 148 125 92 57
10 0 1 0 2 10 47 63
89 130 119 107 89 39 2 1
0 0 11 182 631 873 954 1230

'?+ 1205 898 685 181
i
10 0 0 0

0 1 3 7 9 9 7 6
5 101 1 0 6 16 ?

-.. 41466076E249174

0 0 0 0 2 5 9 6
12 13 16 11 6 1 0 0
0 1 5 18 29 24 27 30
2427400000
0 1 0 2 1 0 1 0 I
1 1 0 1 0 0 9 23 1

.29 37 02 40 33 7;2 0
0 1 0 2 11 12 9 21
1 7 2 5 1 4 1 1 0 2 1 0
0 25 23 26 25 26 14
13200001 3i
6 12 9 8 8 6 5 0!
1 1 0 0 2 3 18 19



^

11 1990156 193 219 219 . ..
193 145 47 2 0 0 0 1

4 8 IS I4 111 9 12 9

4 0 1 0 0 0 0 2

0 2 0 0 0 0 J 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 J 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
00

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0.
0 0 0 0 0 0 0 0
0 0 0 0 0 0 00^..
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0,
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0',
0 0 0 0 0 0 0
0.00 0 0 0 0 0 0
0 0 6 4 4 1 1
20

2 192 2333 7345 10360 12907 14156
12189 10336 4668'641 7 0 0 1
11 538291 '
6 0 1 0 6 207 17^74 101551
200070 267523 326396 311694 264595 177324 47352! 2913
B 0 0 0 1 2 0 3
8 5 3 3 0 1 0 1
0 1 2 1 1 1 3
23

3 0 0 0 0 0 2^ •

'^..., 1 5 2 6 7 10 3 2^
2204q111
Acquired in Scan mode
Detector Mode Pulse

1
4 February 199215:49:22

Mass Ca1
0.OOOU000000
0.0000000000

'•--,0.0000000001
0.0045471273
-0.2581729325

X cal
234.375000
0.00000000
0.00386757
-0.20534102
215.635348

81.00 118.1
J

512
28U16
17866 26042

22250 24682
0 0
0 0
0 0
0 0

C0^:-141



...::0:,. 0 . - .^.. , . _ .. . . -.(. r_: , . . . ^.. .0 0

0 0

0 0
0 0
0 0

_ .. , 0 0
0 0
0 0
0 0

. 0 0 ', .

0 0

0 0

0 0
0 0
0 0
0 0

0 0 . . , ,
0 0
0 . 0
0 0
0" 0
0 0 , '. .
0 0
0 0
0 0 I, I... ..

- . ' 0 0

0 0
0 0
0 0

0 0 ,
. ' 16 160.0000001 1000
'.

^ . J.-.
Pulse countiny va4ues
744 699 423 74 0 1 0 1
1 5 9 4 12 1 2 1 4 4
4 0 0 0 0 1 0 2'
01130200
1 0 0 57 844 193f 2766 3317
3966 3586 3008 2270 635 11 0 0 . '.
1 41 340 813 113^ 1352 1457 1275 . .
1099 735 159 4 0'2 23 4827
23217 44123 57848 69511 71867 60190 51311 26532
3686 16 0 0 183 5620 21813 35131
44268 53349 52511 4U9BO 34211 13346 909 2 . '.
3 24 7003 108403j329186 460323 569144 663223 '' .
602968 507128 359382 98685 2311 3 1 0
3 8 38 45 47 41 49 40
24 5 0 0 1 0 19 1•83
331 425 540 562 21 394 182 17 I,
0011133679199
106 107 115 87 25 310 1
2 3 99 322 491 634 684 603
508 392 94 'L 0 0 0 0
1 0 0 2 1 2 1 0

.1 0 0 0 0 34 1 6 9 a' 3 8
411 486 599 467 347 150 13 0
0 0 1 58 281 350.493 596 , '.
559 453 364 98 4 0 0 0
6 106 368 481 519 701 612 508
339 80 4 0 1 0 16 72
181 263 363 390 338 247 138 20
1 0 1 1 60 293 565 744
896 964 772 670 268 22 0 0 ', . .
0 0 0 1 7 12 9 201

CO,;^-144



.. .. . . r ' . . ,

51 228278 354 396 348 309 223 •

472000011

0 1 0 0 0 0 0 0

. ^.. 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 .
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

.. 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0!i
0 0 0 0 0 0 0 0 ..

. 0 0 0 0 0 0 0 0 '.
" 0 0 0 0 0 0 0 0

0 00 0 0 0 0 0
0 0.0 0 0 0 0 0
0 0 0 0 0 0 0 0 - '
00000000
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0^.
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 2 3 1 1 0 1
0 1 67 1061 324314356 5265 5759
4927 3909 1806 218 3 0 0 0
0 1 5 2 2 2 1 2'1
2 0 1 0 3 116 8547 45185
85606 111720 132651 124064 103598 67955 17590 982
7 0 0 1 0 0 1 4
6 2 2 1 0 0 0 0
1 1 ' 2 3 2 20 2 . . . .
3 1 0 0 0 0 0 0
2 6 4 7 7 4 2 2

2204q112 " I . .
• Acquired in Scan njode

Detector Mode Pulse
2

. '. 4 February 199215;51:11

Mass Cal
0.0000000000
0.0000000000 I

. 0.0000000001
0.0045471273

- -0.2581729325

X cal
234.375000
0.00000000 . j
0.00386757
-0.20534102

-. 215.635348

81.00 118.1 I.^
3
512

28016 ^
17866 26042

22250 24682
0 0
0 0
0 0

0 0
0 0 . . . ,
0 . 0

COti-14^



.'.V V . .. , ,.

0 0

0 0
0 0
0 0
0 0
0 0

. 0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

16 160.00000011000

Pulse countinq values
892 834 527 91 1 0 0 1

8 4 8 6 4 9 6
3 3 0 0 0 0 1 0

n, 3 6 1 4 4 1 0 0
1 1 0 59 943 2207 3143 3831
4441 3998 3365 2499 748 30 0 0
1 57 344 954 1283 1560 1685 1429
1231 806 180 2 1 2 27 5194
25912 49867 66325 78570 81784 67372 57508 30097'.
4128 23 1 1 164 4070 24412 40040
50607 60252 50761i 48526 37937 15157 1173 4
6 31 7577 120950 u72769 526601 653739 754803
683348 570003 40^189 111626 2697 2 0 0
2 12 20 30 51 53.49 46
19 5 1 1 1 1 31 205
341 464 589 582 513 423 204 30
0 1 1 1 15 53 90 1!117
160 113 98 98 33 2 0 0
0 7 107 355 592 653 785 790
60 4 4 1 7 1 2 8 2 0 0 0 1
0 1 1 2 0 2 0 1.
0 0 0 0 0 37 206 396
475 592 590 478 430 164 11 0
0 0 1 62 281 481^590 654
657 563 401 119 5 1 0 0

., . 7 113 348 579 67?, 766 701 584
435 81 2 0 0 0 1l 93
239 340 376 413 j52 285 179 29
•1 1 0 2 71 336 711 849
1019 1086 926 721 286 23 0 0
0 0 4 4 12 14 17 17
149230003,
53 204 332 369 4^0 431 359 249

COti-144



^Y ^ V a v v V ''

0 0 0 0 0 00 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
00

0 0 0 0 0 0 0

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
000000u0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
000000u0
0 0 0 0 0 0 0 0
00000000
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 I. .

00000000
0 0 0 0 0 0 L 0'.
0 0 0 0 0 0 0 0 ; . . ,
0 0 2 1 0 0 0 2
0 0 93 1125 367014994 6181 6603
5570 4492 1958 236 2 0 0 0
1 1 2 5 2 2 2 0 1
0 0 3 0 5 100 9147 50668
97396 126439 149879 138519 1149;7 76636 19998 1139
3 0 1 0 0 3 3 2

: 4 4 4 5 0 0 0 0
0 0 1 2 2 2 1 0
1 2 0 1 2 0 0 0;
2 5 3 6 1 2 52;•

2204q121 I . ,
Acquired in Scan qode I
Detector Mode FulSe

1
4 February 199219:54:53

Mass Cal
-0.0000000000 . .

0.0000000000
-^ 0.0000000001

0.0045471273
-0.2581729325

X cal
234.395000

-`" 0.00000000
0.00386757

tT -0.20534102
215.635348

81.00 118.1 .

J
512

28016
17866 26042

22250 24682
0 0
0 0
0 0
0 0
0 0
0 0
0 0

0-_0_... _^__:__ _ ... _. . _. _ _.. .. . _.. .

. - , . . . ., . . .

C0- :-145
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V V

0 0
0 ^

0 0
0 0
0 0
0 0
0 0

0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0
0 0

16 160.000000! 1000

Pulse couniing values
520 466 305 52 4 0 0 0
1 0 2 3 7 5 2 1
3 1 0 0 1 0 0 1
2 9 6 5 3 3 1 0
0 0 0 1 13 27 18 40
42 51 31 20 3 3 0 0
02826283341 50
33 14 2 1 01 0 19
102 231 324 352 381 302 275 165
18 2 1 0 1 32 9^' 161

^238 285 229 223 191 63 1 0
0 0 39 503 1622 2176 2525 3209
2978 2523 1827 519 19 0 0 1
0 2 4 5 7 5 7 2 ,
3 0'$00 0220,
33 50 59 69 59 41 13 4
1 0 0 1 2 3 14 15

^ 7 12 9 8 2 0 1 1

0 0 5 18 39 44 43 30
40 32 10 3 0 2 00
2 0 1 0 0 0 0 2 I
0 0 0 1 1 2 17 23
30 34 33 38 17 1 0
0 1 0 7 12 ::' :.& <;
33 38 25 8 0 0 00
1 4 17 21 34 30 31 31
20 2 0 0 0 0 J 4
17 11 16 2-2 20 20 13 0
1 0 0 0 4 19 26 ^9

34 59 44 44 11 2.0 0
2 1 8 51 120 129182 181
171 103 44 2 0 0 0 0
5 13 19 12 22 26124 13
4 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

CO^:-14b



':> 2a V
y V...V V V V V. . ._.e

00 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

.-'. 0 0 0 0 0 0 0 0

., . -i 0 0 0 0 0 0 0 0

...' O 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0^^ .
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0'^^

- 0 0 0 0 0 0 0 0'
^ 0 0 0 0 0 0 0 0'i

. 0 0 0 0 0 0 0 0
^. . . 0 0 0 0 0 0 0 0

. 0 0 3 7 1 0 U 0'^i . . ^
1 0 180 2114 6524 871911028 12134
10410 8624 4044 537 5 1 0 0
0 2 06 2 4 3 3
1 0 01`3 171 16863 90636

^^ . 171988228557 276337 264820 223597 148660 36971 2266
4 1 0 1 4 0 5 5 I^
8 2 5 4 1 0 0 0
0 1 1 0 2 2 6 2

!3 0 0 0 0 0 0 0 .. ^. .
2 6 5.4 8 6 7 2

' 2204q122. ^^.. . . i.

Acquired in Scan prade
Detector Mode Fule

2

4 February 199215:56:41..

- ^ Mass Cal
0.0000000000
0.0000000000
0.0000000001
0.0045471273 . .^^ ,_ , . .
-0.2581729325 , -. .

X cal
- 234.375000

^ --• ' 0.00000000 • .
0.00.'^i86757
-0.20534102
215.635348 ^. . . ^'.

^p, 81.00 118.1
. .

..3 . ^ , . . .

^512^^
. . .^> 28016 ^ . . . . ^ . .

17866 26042

. . . 22250 24682
0 0
0 0
0 0
0 0
0 0
0 0 .. . i.

0 0
0 0 ^ .. ^ . • .
0 0

0 0

CO4-147
W
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V. k V u V V V V . . .. . I.. .. -..

0 0 0 0 0 0 0 0 I' .

0 0 0 0 0 0 C 0
0 0 0 0 0 0 0 0
000000^.
0 0 0 0 0 0 0 0.
0 0 0 0 0 0 J 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 3 0
0 0 0 0 0 0 0 0
0 0 0 0 0 0 a
00

0 0 0 0 0 J 0
00000000'
0 0 0 0 0 0 0 0
00000000
0 0 0 0 0 0 0 0 .
'.._ . 0 0 1 2 0 2 0 0 '. .

0 0 146 1786 5877i 8333 10156
10136 8261 3860 $17 8 1 0 0
0 0 0 4 6 2 2
5'20 0 3 10 171 14364 82747

160868 214675 262628 254131 216510 144272 38444 2395
8 0 0 Y 0 1 3 6 . '.
4 6 5 4 2 0 0 0
0 0 1 0 1 00 3
0 0 0 1 0 0 0 1'

4 4 3 7 4 4 1 ^.
2204q131
Acquired in Scan i0lode
Detector Mode Pulse

1
4 February 19921b:00:21

Mass Cal . .

0.0000000000

0.0000000001 '. .
.rD. .0.0045471273 . . .1 -

. -0.2581729325 . . , ,, ..

X cal
234.375000 • . ^
0.00000000 . .
0.00386757
-0.20534102'
215. b53,18 -

.. .. 81.00 118.1
3

512
28016

. .li. ^^. . .

... .

.17866 26042

. 22250 24682
0 0
0 0
0. 0 ^. ^ ^ .

0 0
0 0

. . .

.. . 0 - 0 ..^
. ^ . .

0 0 j
0 0
0 0
0 0 i

0 0

4^9.

. . ^ . . . . ^ COR:-145



.-i r^b"s.v0, <..,i.M. , .. ^.^,.^wK .:.. ....-> .. :: ... " .. . . ..^, ..,n^^;.. •. „i"..r.. »f.^ . ..,:,....,a , ,M^ .,.si .. . ...- :^ n . :<:fa,;

0 0 •
. . . . .

0 0

0 0
0 0 : . . . . . .

0 0 . .
. . ', . ..

Q 0
... 0 0

', . .
. .

, .

0 0
0 0 . . .

! . ^ .
..:0.^^ p . . . . . .^, . . . . ..

. . ,_
0 ^. . 0

i^. , . . . .'. . . ., . . . ,

. . . . 0.,^. p _ .. ^ . . . .. ,^^ . , ^. . . , ^.. . . 0 .^ .. 0

0 0 . . . ^. , . . .
0 . .0

0 :-^.. .. Q . . . , ., ... . ^

0 ^. ^ 0 ^ ^ •' I . '', ... , . . ,, , , ..
0 0 _ , . . ^. . . ^. ,

0 ^.' 0 .. . . . . . .

^ . . .0 0
. . . .'.:^ p.. •. . 0 ... ' ^ ^, . . ^^ . . . . . . ^ . '.

16 160:000000,'1000

Pulsecounting values
579 608 346 78 0^ 0 1 0^

^ ^ °•' . 1 5 5 7 7 13 7 3^
p. 00 1b0-0 1 .. ^. . . . . . . ^, , . .

. , . . 1.-.3 1 '1 0 1 1 0 i;, . . . .. . . . ^. ^ . .

20 0.34 730 168}^^-2381 2897 ^^ . ^ - .• '
343331892592.'19.95 575260 2

y:0 43402 977 1344 `15771730 1573
• 1257 789 200 4 1 '0 133966

.f120063.39206 5113Q 60707 63446 52600 44965 23350
32292720 1234653 18883 31374
_3942446281 45957 37809 29762 11930 901 2
"725..5399 91767 296614401617 499429 580026
524564 439308 31^27086879 2074 2 0 0
0210-91298 OI:
2 31 00 0 2 161
2830 5443332; 12 3
0 00 12 2 11 71
6 15 74 4•0 1 0
1'6!H4 236 415 460 546 541

.-.A55 292 80 4 0 1'^0 0
.':.0 2 0 1 2 1 0 2
0 1 0 - 0 1 19 1 0 9 1 2 3 4

^ 297 357 408 294 448 105 10 0
0 0 1 63 266 424 530 600
i603458369 119 0 00- .. . ^ i ^ ^. . .
5._94.341.452 592^679 371 .485^
371 86 1 2 0 0 7 80
222 295 346 409 335 324 15627
00 1 0 83 326 658 809 ^.
9941000 892 765 298 27 1 0
1 0 1 3 4 9 10 1Q

4 4 1 0 0 0 1 I
46 199315 423 410 398335 259
64 211 0 0 0 0
01-0^00000 ^ ^ ^ ^ ^^ ^ ^^ ^ ^ ^ •
0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

. . . .^^00 ,0 0 0 0 0 0
OA 0 0.0 0 0 0.^^:._" .^...... .. . ^_ - _ . . ^, . .. -. ^.,.. i. . ,

CUZ-150



. . ^. . 0 0
0 0
0 0

o 0
0 0
0 0^^

. . . 0 0

0 0
. .^ . . 0^ 0

Z89bZ OSZZZ`-

Zb09Z 9981I
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