PROCEDURE:
Solution B-II (1 bottle for each pH value)

- Initial 2U = 500 ppb .

- Initial pH = 2.0 to 9.0, every 0.25 pH unit; adjustments made with HNO, or
NaHCO,

- Initial volume = 100 ml

- Ionic strength = 0.1 m NaNO,

- Wt. zeolite to use = 0.200+0.001

- Initial [Na*] = 0.1 m NaNO, + [NaHCO,] added

- pCO, = atmospheric =10 bar

a) Into each of 29 125-ml PP bottle labeled B-II*pHi [where i is the approximate initial pH
of the solution (see below)], tare 100 g of the 500 ppb uranjum solution.

Into each of 5 125-ml PP bottle labeled B-II-C*pHi*a (or b) [where i is 2, 4, 6, 8, or 9.5,
representing the approximate initial pH of the solution], tare 100 g of the 500 ppb uranium
solution. These are control solutions to determine uranium loss to the container walls as a
function of pH. In contrast to experiments B-I and B-III, only one bottle per pH value will be
used to reduce the amount of 500 ppb U solution needed.

Take two 5-ml samples from the 500 ppb stock solution (for this purpose called B-IT*IU)
with an Eppendorf pipet, transfer into pre-labeled [e.g., B-II-TU*a (or b)] and pre-weighed 50-ml
centrifuge tubes containing 5 g of 0.02 M HNO,. Swirl each tube and save for later analysis of
uranium concentration by alpha-spectrometry. -

c) 1. For each solution B-II*pHi and B-II-C*pHi, where i<3.2:

Measure and record the initial pH (~3.2, based on EQ3 calculation). The
automatic temperature compensator (ATC) probe should be immersed in water in a
separate container. Adjust the pH to the value i of each solution by adding dropwise with
a glass dropper HNO, solution, the concentration and approximate amount of which is
given in Table B-II-1. Swirl the solutions by hand. Record the number of drops and
concentration of solution added. Also record the attained pH. Cover the bottles with a
porous material (e.g., kimwipe) and place on gyratory shaker set to ~120 rpm. Monitor
the pH periodically, together with the bottles prepared in step 2 below.

[Calibrate droppers used for each HNO, concentration (mV/drop)].
2. For each solution B-II*pHi and B-II-C*pHi, where i>3.2:

Measure and record the initial pH (~3.2, based on EQ3 calculation). Tare onto
weighing paper reagent grade NaHCO, in the amounts listed in Table B-II-1 and transfer

into the respective PP bottles. Swirl the solutions by hand.- Cover the bottles with a
porous material (e.g., kimwipe) and place on gyratory shaker set to ~120 rpm. Monitor

the pH periodically until the pH becomes constant and in equilibrium with atmosphenc
CO,(g). This equilibration process may take at least ten days.

d) Tare 0.200+0.001 gm of Na-clinoptilolite onto weighing paper, and carefully transfer into
each of the B-II*pHi (not the B-II-C*pHi) bottles. Swirl each bottle by hand, replace the cover,
then place on the shaker. .

e) After equilibrium is reached (at least 10 days), take 2 5-ml samples from each bottle B-

. II*phi and B-II-C*pHi with an Eppendorf pipet, transfer into pre-labeled [e.g., B-II-phi*a (or b)]

and pre-weighed 50-ml centrifuge tubes containing 5 g of 0.02 M HNO,. Swirl each tube and
save for later analysis of uranium concentration by alpha-spectrometry.

Measure and record the pH and temperature of solutions B-H*pHi and B-II-C*pHi. Make
sure to rinse the pH electrode very well before transferring into another solution,

f Analyze the U concentration by alpha-spectrometry

************************************************ * kkkk *%

Hold Point. Check quality of experimental data.

**************************************** k%K k% *

) If the analytical results are good, reversibility and reproducibility tests can be done by
changing the pH of the solutions and re-equilibrating them at the new pH values.

Procedure for reversibility and reproducibility experiments will be written later.

PREPARATION:

1. Preclean: -
1 125-ml PP bottle (to contain B-II*IU) i
34 125-ml PP bottles (to contain experimental mixtures and control soluuons)
70 50-ml centrifuge tubes (to contain samples for U analysis) i
2 100-m1 volumetric pipet (1 to prepare 500 ppb U solution and 1 to pipet 500 ppb

U solution into PP bottles)

1 5-ml volumetric pipet (to pipet 0.02 M HNO; into 50-ml centrifuge tubes)
1 4000-ml plastic bottle (for preparation of 500 ppb U solution)
1 glass droppers (for adjusting pH by addition of HNO,)

2. Prepare:
500 ppb U stock solution prepared from 50 ppm 233U commercial spike
4L 0.1 m NaNO, stock solution
1000 ml  stock solution of 1.0'm HNO,
1000 ml  stock solution of 0.02 m HNO,
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Table B-II-1. Amount of reagent grade HNO, or NaHCO, to add to 100 ml 0.1 m NaNO,
solution containing 500 ppb U to result in pH values given in column-1. The amount of reagent
to be added was estimated using EQ3 calculations and assuming the solutions are in equilibrium
with atmospheric CO,(g). o
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URANIUM SORPTION EXPERIMENT B-III:
Kd vs pH; Equilibrium with atmospheric pCO,; Initial 3U=5 ppb

WRITTEN BY: R.T. PABALAN DATE WRITTEN: August 5, 1992

" REVISION NO.: 0 DATE REVISED:
OBJECTIVE:
. To investigate the importance of uranium sorption on the zeolite mineral

clinoptilolite as a function of solution pH and total uranium concentration. Experimental
data will be correlated with uranium aqueous speciation.

. To investigate reversibility and reproducibility of uranium sorption reactions.

EQUIPMENT:

Gyratory shaker or constant temperature shaker bath
EG&G alpha-spectrometer

ORION pH/mV/ISE/°C meter

Combination pH electrode

Automatic temperature compensator probe
Analytical balance -

SUPPLIES:
 pH buffer (pH = 2,4,7,9,10)
_ 125-ml PP bottle (to contain ‘B-IIT*TU)
125-ml PP bottles (to contain experimental mixtures and control solutions)
50-ml centrifuge tubes (to contain samples for U analysis)
100-m1 volumetric pipet (to pipet 5 ppb U solution into PP bottles)
10-ml volumetric pipet (to prepare 5 ppb U solution)
5-ml volumetric pipet (to pipet 0.02 M HNO, into 50-ml centrifuge tubes)
4000-ml plastic bottle (for preparation of 5 ppb U solution)
glass droppers (for adjusting pH by addition of HNO,)
weighing paper
Eppendorf pipet (for taking 5-ml samples)
Na'*-clinoptilolite (CDV*100/200*UC*WA*HL*CPT*Naf)
reagent grade NaHCO,
500 ppb U stock solution prepared from 50 ppm **U commercial spike
4L 0.1 m NaNO;, stock solution
1000 ml  stock solution of 1.0 m HNO,
1000 ml  stock solution of 0.1 m HNO,
1000 mi  stock solution of 0.02 m HNO,
1000 ml  stock solution of 0.01.m HNO,
ultrapure water
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Solution B-II (1 bottle for each pH value)

- Initial ZU = 5 ppb :

- Initial pH = 2.0 to 9.0, every 0.25 pH unit; adjustments made with HNO, or
NaHCO,

i - Initial volume = 100 mi

- Ionic strength = 0.1 m NaNC“)3

- Wt. zeolite to use = 0.200+0.001

- Initial [Na’] = 0.1 m NaNO, + [NaHCO,] added

- pCO, = atmospheric = 10** bar

e - a) In a pre-cleaned 4 liter plastic bottle, prepare 4000 g of 5 ppb U solution by dﬂﬁﬁng 40

S ——

e

s e
NE— —
e

- b)  Into each of 29 125-ml PP bottle labeled B
. of the solution (see below)], tare 100 g of the 5 ppb uranium solution.

g of a 500 ppb stock solution (in 0.1 m NaN ; matrix; prepared previously from commercial 50

{1 ppm *U spike) to a total of 4000 g by carefully taring 0.1 m NaNO, solution into the plastic
. bottle on a Mettler 4600 balance. o .

-IIT*pHi [where i is the approximate initial pH

Into C{*‘lCh of 10 125-ml PP bottle labeled B-IMI-C*pHi*a (or b) [where i is 2, 4, 6, 8, or
9.5, representing the approximate initial PH of the solution], tare 100 g of the 5 ppb uranium

solutipn. These are control solutions to determine uranium loss to the container walls as a
function of pH.

Transfer the remaining solution into a 125-m1 PP bottle labeled B-II*IU. Take two 5-ml

- samples from B-II*IU with an Eppendorf pipet, transfer into pre-labeled [e.g., B-II-IU*a (or b)]

and pre-weighed 50-ml centrifuge tubes containing 5 g of 0.02 M HNO,. Swirl each tube and

. save for later analysis of uranium concentration by alpha-spectrometry.

c) 1. For each solution B-IlI*pHi and B-III-C*pHi, where i<5.1:

Measure and record the initial pH (~5.1, based on EQ3 calculation). The
automatic temperature compensator (ATC) probe should be immersed in water in a
separate container. Adjust the pH to the value i of each solution by adding dropwise with
a.glass dropper HNO, solution, the concentration and approximate amount of which is
given in Table B-ITI-1. Swirl the solutions by hand. Record the number of drops and
concentration of solution added. Also record the attained pH. Cover the bottles with a
porous material (e.g., kimwipe) and place on gyratory shaker set to ~120'rpm. Monitor
the pH periodically, together with the bottles prepared in step 2 below., :

[Calibrate droppers used for each HNO, concentration (mV/drop)].

2. For each solution B-IIT*pH; and B-II-C*pHi, where i>5.1:

weighing paper reagent grade NaHCO, in the amounts listed in Table B-III-1 and transfer

into the respective PP bottles. Swirl the solutions by hand. Cover the bottles witp a
porous material (e.g., kimwipe) and place on gyratory shaker set to ~120 rpm. Monitor

the pH periodically until the pH becomes constant and in equilibrium with atmospheric
CO,(g). This equilibration process may take at least ten days.

: d) Tare 0.200+0.001 gm of Na-clinoptilolite onto weighing paper, and carefully transfer into
'.eachﬁ of the B-IM*pHi (not the B-III-C*pHi) bottles. Swirl each bottle by hand, replace the

~ cover, then place on the shaker.

e) After equilibrium is reached (at least 10 days), take 2 5-ml samples from each bottle B-

IIT*phi and B-III-C*pHi with an Eppendorf pipet, transfer into pre-labeled le.g., B-m-phi*a (or
b)] and pre-weighed 50-ml centrifuge tubes containing 5 g of 0.02 M HNO,. Swirl each tube

and save for later analysis of uranium concentration by alpha-spectrometry.

Measure and record the pH and temperature of solutions B-III*pHi and B-III-C*pHi.

Make sure to rinse the pH electrode very well before transferring into another solution.

f) Analyze the U concentration by alpha-spectrometry.

***’**- *%

FT T X3

Hold Point. Check quality of experimental data.

) If the analytical results are good, reversibility and reproducibility tests can be done by
changing the pH of the solutions and re-equilibrating them at the new pH values.

Procediire for reversibility and reprodﬁcibility expen'mehts will be written later.

- PREPARATION:

1. Preclean:
1 125-ml PP bottle (to contain B-III*IU)

39 125-ml PP bottles (to contain experimental mixtures anq control solutions)
78 50-ml centrifuge tubes (to contain samples for U analysis)

1 100-mi volumetric pipet (to pipet 5 ppb U solution into PP bottles)

10-ml volumetric pipet (to prepare 5 ppb U so!ution) ] :
5-ml volumetric pipet (to pipet 0.02 M HNO, into 50-ml centrifuge tubes)

1

1’ g - . -

1 4000-ml plastic bottle (for preparation of 5 ppb U solution)

3 glass droppers (for adjusting pH by addition of HNO,)
weighing paper '

2. Prepare:

500 ppb U stock solution prepared from 50 ppm **U commercial spike

" "Measure and record the initial pH (~5.1, based on EQ3 calculation). Tare onto

4L 01 m NaNO, stock solution 7

1000 ml  stock solution of 1.0 m HNO,
1000 mil  stock solution of 0.1 m HNO, l

1000 ml1  stock solution of 0.02 m HNO,

¢ 1000 ml  stock solution of 0.01 m HNO,
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5. Bring the pH up to 7 with the addition of concentrated NH40H from the reagent
bottle using a pasteur pipet. Note that the NH4OH should be from a closed
reagent container (eg. new 2 1 bottle) since this will ensure that minimal CO»
will be present in the base which would lower yield. This is strongly
exothermic and the solution should be gently swirled or stirred with a glass
stirring rod during the addition of the base. If a glass rod is used, after stirring,
rinse the rod into the beaker with ultrapure water and set the rod aside

6. The solution can then be centrifuged (labeled 50 ml centrifuge tubes) and the
supernate is discarded.

7. The Fe(OH)3 precipitates are washed with ultrapure water and agitated using the
hand homogenizer, centrifuged and washings discarded. This step is repeated
once. This is necessary to get rid of the excess NHy.

B. Uranium-thorium separation

1. Prepare a labeled (Sample ID) anion ion exchange column (8 -10 cm high, 1 cm
diameter) by placing a glass wool plug in the bottom of the column and adding a
slurry (in ultrapure water) of Dowex 1 x 8 100-200 mesh chloride form ion
exchange resin. Use the teflon column holders and collect the waste liquid in a
plastic beaker (100 ml of greater).

2. The samples pH will be lowered to 1 using concentrated Nitric acid or any other
concentration of Nitric acid so that the volume of solution is a minimum. Next,
saturate the solution with Ammonium Nitrate and shake until all is dissolved.
This reaction is highly endothermic.

3. Add 30-40 mL of 8N Ammonium Nitrate - 0.1 N Nitric acid into anion
exchange column and elute into plastic waste beaker.

4. Add the sample into the column and elute Fe into a glass beaker ( 250 ml) using
80 ml, added in 20 ml increments using squirt bottle, of 8 N NH4NO3 - 0.1 N
HNO3. Test for the presence of Fe after 70 and 80 ml have eluted by placing a
drop of NH4CSN on the convex side of watch glass and allowing a drop of the
eluate to come in contact with ammonium cyanide. If Fe is present then the
solution will turn red. Continue to eluate the Fe until there is no red upon
testing for Fe.

5. Next add 70-80 mL of 8N HCL acid and elute the Thorium into the same
beaker. Dispose of solution in beaker down the sink with liberal flushing.

6. Add no more than 5 mL of 0.1 N Nitric acid and drain into waste beaker. Next,
add 50 mL of 0.1 N Nitric acid in 10 mL increments and drain the Uranium
into a labeled and acid washed cleaned 100 mL glass beaker. The solution is
then placed on a hot plate to reach near dryness.

s

C. Solvent extraction and plating

1. The dried U eluate is taken up with two mls of 0.001 N HNOj3 (pH 3) issued
from a squirt bottle. Using a new pasteur pipet carefully and completely wash
the beaker with the acid. Transfer the acid solution to a glass centrifuge tube (7
or 12 mis). Repeat this step twice more with 0.5 - 1 ml of the-acid..

. Add 1-2 ml of the 0.4 M TTA in benzene solution to the centrifuge tube.

. Homogenize and extract the U using the same pasteur pipet used in step C1.

. Solution is centrifuged for 1-2 minutes, making sure that the tube is covered.

(” I R

. Carefully clean a stainless steel planchet and label it with a sharp pointed object.
The label should have sample ID, date, initials of the person plating and U.

6. The TTA solution is carefully separated using a clean pasteur pipet, taking care
not to include any of the HNOj3 solution.

7. The TTA was evaporated drop-wise on heated steel plates that have been placed
on mounting ring, making sure that spattering is avoided.

8. Pass the plate through the flame of a propane flame inside the fume to burn off
the organic deposit. ' _

9. The TTA extraction is repeated (Steps 2- 7).

~10. Place plates in labeled glassine stamp envelopes.

D. Cleaning up

1. The solution remaining in the centrifuge tube should be placed into a glass waste
beaker. The centrifuge tube should be rinsed with 0.1 N HNOj3 and the rinse
should also be placed into the waste beaker. This beaker should remain inside
the fumehood. The volume of the solution should be reduced by gentle heating

until dry.
2. The used anion exchange resin should be rinsed with water from a squirt bottle
into the used resin bottle (see instructions above).

3. All glassware should then be washed using alconox. The glassware should be
rinsed with the single pass water. The glassware is then ready for the fuming
nitric acid bath.
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A. Making the sample cocktail

1. Label lids of 7 ml glass LSA vials with sample 1denuﬁcauon using thin pen
marker.

2. Weigh the labeled vial on the Mettler AE240 balance and record the weight.

1

T the

f acid and sample |

3. Remove sample ahquot from one row of 50 ml centrifuge tubes in a rack ata

time. Add 1 ml of sample to the appropriate vial using Eppendorf fixed volume
pipet and disposable tips. Cap vial. Repeat procedure for each centrifuge tube A

in arow. Repeat procedure until all samples have been completed

4. Reweigh each vial containing sample aliquot and record weight.

i 5. Carefully add 5 ml of the Ultima Gold liquid scintillation cocktail to each sample
. vial using the Repipetor. The Repipetor and the Ultima Gold are stored under

the fumehood next to the balance.

on for the amounts o;

L . Prepare a counting vial with 1 ml of 2 0.02 N HNO3 solution and 5 ml of the :
Ultima Gold cocktail. This is the background vial. e ———————

remember this includes a correction fo

entrifuge tubes.

orrecti

7. After all the vials have had cocktail added then thoroughly homogenize samples

™ /zq/qs S’M«olos

" untila single-phase solution is obtained (it may still contain bubbles, but should

notcomam schheren) . -

B-La, pH SKaéZSH,m ,mw

MWW&:A

i S— .~ B. Counting

(o g 2128

m2/1/13 Serples EL¥ LHY. 15h1.2) %‘ WL

Cotnfed

ple to dpm/g,

1. Place edch vial into one of the 7 ml counting racks in some order, alloWing fOr e
one blank space at the front of the first rack for the background vial. The o

ﬂ‘/t’ﬁm VW-J&L;_;

u;k v‘ﬁ_{mwm 2N

zh
N .

number of the rack should be on the right side of the counter.  Fill each rack
and record the position of the sample in 'the rack.

2. Place the appropriate protocol flag into the left side of the rack. Push the flag to
the left on it and the SNC rack. Place the SNC rack in front of your samples.

mass added to LSA vial, and a ¢
originally placed into the 50 mi ¢

/4
{%ZL'{L

2. Convert 233U dpmig to 233U atoms/g to U g/g. Plotaway!

1. Convert CPMB of sam

Cal;:ulanoné

3.  Close the lid of the counter and allow the samples to sit ovemxght. This will

allow for the sample's luminescence associated with the exposure of each vial to
light in the room to dissipate and allow for any bubbles which formed during

C.

homogemzanon to dissolve.

|
L

4 The next morning press F2. Collect data at end of run. Note that the sample ‘

" DPM recorded as CPMB has already been corrected for background. - Make a
copy of the data for waste disposal purposes (see above). Do not dispose of

cocktzué until approval from the primary investigator and the RSPOC has been
receive

Tire - ,,,,!--n SR
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Protocol #: 5
Region A: LL-UL= 0.0-100.
Region B: LL-UL=100.-350.
Region C: LL-UL= 0.0-2000
QIP = SIS
U-233 3% 2 sigma error for 50 ppb

Time =999.88

S#  TIME
1 9989.98
2 B.75
3  B.58
4 6.87
5 6.87
6 8.37
7 10.79
8 14.00
9 19.98

10 41.94

11 16.84

12 8.59

13 7.05

14 6.87

15  6.55

16 7.48

17  6.50

18 6.85

18 7.18

20 8.24

21 10.53

22 14.03

23 19.93

24 41.73

25 17.18

26 8.87

27  7.01

28  6.57

29  8.80

30 4.55

31  4.82

32 4.79

33 4.83

34  4.98

35 5.21

36 5.85

37 6.83

38 6.74

.38 .93
+lag” 7.97

41 8.21

42 8.59

43  9.28

44 9.95

45 10.19

46 10.78

47 11.52

48 12.01

48 12.30

Name:U-233 3% 2 sigma

0 Bkg= 0.00
0 Bkg= 0.00
0 Bkg= 0.00

CPMA A:2S%

18.
.82
.18
27.
.28
.78
.28
.80
.00
.81
.76
.00
.24
.78
.28
.02
.35
.88
.11
.54
.23
.21
.04
.57
.28
.88
.50
.81
.08
.94
.54
.40
.18
.68
.80
.11

fury

03

58

1.45-

78.23
63.38
18.19
158.9
180.3
123.7
16.22

0.00
12.41
14.386

0.00
155.4
458.7

113.8.

87.87
87.41
77.97
113.2
93.85
48.94
1117.
101.7
245.8
17.70
439.1
48.75
6.38
75.75
148.8
52.23
47.73
48.47
5.17
4.41
5.789
135.86
6.33
73.84
6.32
5.41
4.78
85.12
103.86
221.8
6.40
108.7
4.45
6.88

.Ler=
Ler=
Ler=

CPMB
3.008.
655.512
672.878

664:010.

6863.8861
528.416
408.042
314.484
219.518
162.855
260.889
514:4586
627.774
663.711
675.925
583.375
681.302
666.317
616.493
536.557
419.311
313.744
220.075:
103.512
256.027

509.5686::
631.373:
673.858:"
670.830 .
874.357
961.713

826.221
918.318
894.171
850.161
744 .388
648.082
656.7886
638.408
554.861
538.407
515.038
475.873
443.827
433.206
410.191
383.018
367.102
358.457

experiments

B:2S%
3.65
3.01
38.01
3.01
3.01
3.02
3.02
3.03
3.04
3.08
3.04
3.02
3.01
3.01
3.01
3.01
3.01
3.01
3.01
3.02
3.02
3.03
3.04

€0 00 ) €O L) L) L) ) €D €D D €Y L) ) W ¢
©
Y]

CPMC

28.32:
659.88°

678.08
682.52
666.88
530.58
411.90
335.25
218.33
117.22
283.97
513.01
:629.41
666.28
878.85
597.55
686.14
671.08
620.01

541.167
424 .95 .
314.44 "
222.71 ©

104.44
272.03
510.32
638.15
841.08
877.74
979.81
872.33

838.28 -
830.06 -
1215.23 ¢
1264.96 -
863.78

652.21
8221 57

. 643.868
" 687.40

724.78
736.28
479.865
446.85
435.27
518.17
385.13
552.18
442.82

04-Mar-83

%2 Sigma=0.25
%2 Sigma=3.00
%2 Sigma=0.10

G €5 €0 €O 00 €0 ) €O 00 60 ) E) €I 63 0D 6D €D €D €I &) &) 1=

NNLONWWWNDN

136.02
714.77
716.60
6893.91
719.48
722.92
719.03
875.91
722.18
635.38
867.41
721.70
718.86
722.73
711.88
717.61
720.40
714.68
717.45
711.27
708.22

- 718.42

714 .18

©715.30

677.00

- 579.15
707.52

711.54
71071
706.82
707.21
526.58
485.82
554.31
712.18
5§72.77

709.88

5%1.72
537.83
503.51
715.38
716.64
715.32
570.44
713.17
482.18
585.80

s Dl of Mo iy can fo frind filosd.

SIS FLAG

B

.28
.04
.79

S# TIME
50 13.44
51 13.81
52 5.73
53 5.41
54 6.42
55 5.74
58 7.54
57 9.22
58 8.09
59 10.05
60 10.88
61 11.28
62 12.43
83 13.91
64 14.49
85 14.82
86 15.56
67 16.25
68 17.18
69 186.90
70 18.01
71 18.68
72 4.84
73 4.82
74 4.77
75 4.84
76  4.860
77 4.77
78 4.59
79  4.89
80 4.59
81 4.72
82 5.08
83 4.865
84 4.72
85 4.72
86 4.73
87 4.85
88 4.73
89 4.58
80 4.71
91 4.80
92 5.07
93 4.88
92 4.34
95  4.48
98 4.59
a7 4.51
g8 4.72
89 5.01
100 5.79
101 6.47
102 6.59

7

8

7

CPMA
10.85
0.81
6.10
8.14
57.29
147.17
4.04
92.03
7.05
132.81
5.00
3.61
109.83
2.68
1.05
1.41
115.41
114.81
3.46
105.84
103.01
0.88
433.24
400.88

A:2S8%
28.02
288.89
68.84
55.18
12.05
7.32
86.80
7.55
51.10
5.86
59.78
78.87
5.87
83.88
225.9
167.3
5.16
5.01
66.64
5.14
5.08
211 .4
4.46
4.78

14.08/37.48

273.21
336.62
2.98
5.58
318.28
363.76
10.42
13.45
3.98
308.30
346.86
5.70
238.48
281.18
362.33
7.51
286.38
8.18
3.30
13.4
304.73
482.87

421.99 -

404.70
5.12
175.61
7.08
115.26
7.41
5.34
130.582

5.81
5.22
144.5
83.08
5.33
5.02
48.04
37.68
112.1
5.40
5.08
80.35
8.11
5.87
5.05
63.38
5.79
56.71
129.8

5.
s
4.89
4.884

CPMB B:2S%

327.723
318.862
772.736
818.990
889.873
771.558
586.516
479.088
545.685
439.282
406.294
391.665
354.677
316.620
303.757
294.916
282.598
270.471
255.968
259.953
243.801
234.895
916.209
959.981
929.908
956.046
965.472
928.908

967.364 ¢
945.608 -

966:711
940.214
872.585
954 .413

940.003: -

988.519
938.220
915.138
937.375
972.213
942.429
924.702
873.917
910.109

1994 .079
966.711
9884.355
940.003

85.98%885.417

6.61
56.84
7.84
51.863
85.38
6.72

84.870
84.011
74.653
B09.115
550.228
p67.982

3.03
3.03
3.01
3.01

-3.01

3.01
3:02
3.02
3.02
3.02
3.02
3.02
3.03
3.03
3.03
3.03
3.03
3.03
3.04
3.04
3.04
3.04

WW W W WL W
[=
[

CPMC C:25%
339.24 3.08
318.96 3.15
782.32 3.04
828.81 3.04
749.56 2.94
820.28 2.78
5982.10 3.08
573.20 2.82
556.72 3.
573.87 2.
412.84. 3.
385.83" 3.
465.48
321.43+%
303.22 3%
296.85 g
387.84 &
385.88 &
259.27 +3.%
~366.88 .
346.97 -
235.85 3.18
1351.84 2.50
1380.42 2.55
846.84 3.02
1231.38 2.88
1301.03 2.81
'934.36- 3.04
874.29 3.03
12863.58 2.863
1335.51 2.58
854.73/>.3.02
888.21° :3.02
958.84.'3.04
1248.80'%.2.63
1287.99 2.58
945.48. '3.04
1153.33 2.71
1218.71° 2.87
1336.15" 2.59
948.38 3.04
1182.10 2.68
883.32 3.04
913.48 3.04
1037.81 3.02
1300.60 2.85
1433.55 2.48
1408.04 2.53
1348.59 -2.53
'882.84 3.04
941.87 2.75
683.63 3.05
788.37 2.82
618.10 3.05
556.26  3.07
698.25 2.77

SIS FLAG
701.08
715.78
714.22
713.04
668.86

605.18
716.40

604.87
710.36

554.36
707.58
709.48
549.66
706.76
714.32
710.43
509.54
502.81
704.90
512.99
503.62
711.986
489.80
507.81
703.26
554.37
530.92
711.07
708.32
536.05
519.32
704.17
698.91
707.92
538.34
522.39
707.75
567.01
548.23
519.03
707.886
553.53
705.78
707.32
696.87
545,37
484.55
499.49
500.13 .
707.50 5
581.10
699.93
608.31
702.489
702.39
581.50
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v - . . SAMPLE . .SAMPLE(q) | |
o B-I'pHi"R*a . WT. SAMPLE + V’AMETSQ% K3-1*A%i WT. SAMPLE + VIAL (g) WT. 0.9979
C:25% SIS FLAC ya no . i WT. w’é“@al'saa 8.3482 0.9894 i___WT. VIAL 84144 09943
PMA A:25%  CPMB B:25% . 565 15 .51 592 59 1 BAC'SGROUNR 3 T 83502 09935 WAL 74163 8.3695 10,9949 |
S# T g 86 7.34 4983.977 3.02 '572.30 2.73 561.53 2 Bl pH3-00’ 35 7. 8.4655 09942 | 1UB 7.375 -8.3491 09003 |1
~ 106 8.95 g8, 6 450.463 3.02 . 08 898.99 B-I'pH3.50°A 4 7.472 8.3969 - : 7.3542 8.3856 o970 17
80 120.88 6.2 3.02 418.83 3. 3 *A . 0.9368 ] 0.99 ;
w8 7.29 43.09 410.388 3. 2 478.49 2.89 619.17 4 B-I"pH4.00*A: 45 7387 8.2843 0.9907 lo| 7393 23280 0.9861 4
w——— 108 10.75 83‘45 8.80 416.015 3.0 365.55 3.10 703.83 B-I"pH4.50°A '5 7.3475 8.3792 . : 7.3310 8.3341 o |
128 12'32 4.25 65.22 360-3;3 g}gg 491.39 2.85 523'32 ‘ g B-I*pH5.00*A. 55 7.3885 8.2879 ggg 5 7.3480 8.3504° 8'989945
— 111 12.28 132.03 liff 3331469 3.03 333.80 313 326374 7 BIpHS.S0'A 6 7.2972 8.3128 0.9918 3 7.3614 8.3429 00942
‘112 13.02 055 375.7 34 008 o702 20,18 SESTie.m 8 B"pHE.00"°A 6.25 7.9223 83901 10002 | apl 73484 8.2802 0993 |
I 19087 4053 %787 334011 3:03 4se.5g 2:58 531.53 o Blpeasa 65 73989 8.3809 0.9847 4B 72860 83980 0.9960
114 13. : ©17 319.168 3. i 2.47 478.88 B-I"pHB6. X 7.38( 8.3929 y 7. 8.34 9843
— 115 13.80 125."]7.2 2_30 978.230 3.01 1477-23 2.47 472.41 :? B-I"pHB.75°A 67? 7.4082 8.3783" 0.9918 S 7.3444 8.3730 0.984
118 4.53 485. .015 3.01 1428. .B2 . *A . 0.9925 6A 0.9960
11 0.12 4.29 944 93.83 2.83 540 2 B-I"pH7.00° 7.3865 8.4444 7.3887 8.3356
—117 igg 328.69' 5.40 973'0293 gg% 1519'73 3.03 70';‘23 :113 B-I"pH7.25%A 60 7722 7.4519 8'3565 0.9902 \ 6? 7'3396 8.4033 ?gg?)}
113 4. 115 44.72 908.5 .01 758.11 3.05 708, "pH7.50°A {y 61 : : ' | 4112 '
118 4.87  11.15 .78 752.172 3.01 7539, 2.86 543.69 14 B-'pH7.50°A 52 8 7.3663 8| 7411 8.3801
TR 253 sz 501 909 3701 883.87 2.60 518.99 15 BI'PHB.00°A 63 Np— 8.3647 09896 | Al 7.3800 8.3644 0.9875
152 o0 agois 381 551 138 5.0y S98.77 2.80 34818 16 Brrass O - BLpHI 3 7.3751 '8.3957 092 o8| 73735 8.3292 09875
s ] : ’ 5.72 591. : 7.29 3.07 711. 17 B-I*pH3. "4035 '8.3746 . 7.3417 8.3490 o
—12¢ 847 3.75 86.60 542.092 3.02 545-94 3.08 710,50 i 18 o4 508 6 0. 2 7.3866 8.4282 09950 1 18 8. 09909
125 8.18 3.88 94.34 464.807 3.0 468.9 3.10 709.24 19 B-I.p '00'B : 6 : 45 7.4463 8.3405 9919 12A 7.40 83165 0.9885
6 9.51 3.26 94. .351 3.02 435.05 3. ‘92 20 B-1"pH5.00"B 12A. ‘ . 3453 0.99 7.3256 8.4495
— 127 10158 100,89 505 432.351 5.0 Saa75y 2.8 543.92 21 BlpHssoB. - 128 B 5o o e 0.95%2 70 : 8.3548 e
©128 10. : 4.66 386.138 3. 43 2.81 511.31 22 B-1"pH6.00"! 13A. . 7.3625 ’ 236 .99, Bl - 7
—129  11.42 178.51 5'05 372.332 3.02 - 521. 5 2‘75 562.18 Py B-I*pH6.25"B 70 13B - 6 E “ 8.4 0.9877 13 %A
130 11.84 149.55 6.22 355.462 3.03 454.25 2 70 seuris BI*oHE 50°B 71— L 6.25 7.430 8.3502 0.9847 NOTE: K3-1°A
. . 4 p : K3-1*C*11 7.3625 8 3-1"B"6A
181 12.40  99.43 5.77 328.385 3.03 434.3 708.71 2 "oHE.75'B 72 oo 6.5 : 8.292 CONTAINS K
o . .53 3.13 ) B-I"pH6.7 K3-1*C*i2-: 1 0.9905
132 13.42 105.93 140.3 326.179 3.03 329 4 3.15 731.82 25 *0H7.00'B 73 i 6.75 7.308 8.3367 0.9933 SOLUTION _
133 13.50 1.78 562.2 :303.884 3.03 ‘304'47 3'15 718.04 26 B'I*p . 5B 74 K3-1*C*1 ‘ : 7 7.3462 8.3918 y 56 - e :
77134 1450 0.41 212.1'302.771 3.03 303'88 2.88 583.42 27 B-I"pH7.2 A 75 2 5 7.3985 83554 0-9922
:135 14.54 1.12 87 895.580 3.01 1151.4 2.49 488.89 o8 B-I"pH7.50'B .3 7.2 7.3598 8.3602 0.9 _
JR— 4.85 252.48 5. 3.00 1808.59 . I*pH8.00*B . 76 75 E X B B —
17 3055 T8 167 saa . 300 539 78 558 8711.07 ol A FO L4 pa 8 7368 S :
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NIUM S NTROL TEST W1:
Uranium loss to contai ;. Polypropylene vs Teflon

WRITTEN BY: R.T. PABALAN

DATE WRITTEN: April 6, 1993
REVISION NO.: 1

DATE REVISED: April 8, 1993
OBJECTIVE:

. ® To investigate the potential loss of uranium from solution to the container walls

] To compare uranium loss to polypropylene bottles versus uranium loss to teflon
bottles

EQUIPMENT:

Gyratory shaker or constant temperature shaker bath
Liquid scintillation counter

ORION pH/mV/ISE/°C meter -

Combination pH electrode — V\9<¢ 2

Automatic temperature compensator probe
Analytical balance

SUPPLIES:
pH buffer (pH = 4,7,9)
6 60-ml polypropylene (PP) bottle
6 60-ml teflon (FEP) bottles
2 500-ml FEP bottles
reagent grade NaHCO,

500 ppb U stock solution prepared from 50 ppm **U commercial spike
1L 0.10 m NaNO; stock solution

PROCEDURE:
1. Solution W1-50

Initial ZU = 50 ppb

Initial pH = 7.0; adjustment made with NaHCO,
Initial volume = 50 ml

Ionic strength = 0.1 m NaNO,

Initial [Na*] = 0.1 m NaNO, + [NaHCO;] added
pCO, = atmosphenc = 107 bar

a) In a pre-cleaned 500-mi teflon (FEP) bottle, prepare 400 g of 50 ppb U solution by
diluting 40 g of a 500 ppb stock solution (in 0.1 m NaNO, matrix; prepared previously from
commercial 50 ppm **U spike) to a total of 400 g by carefully taring 0.10 m NaNO; solution

T B
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into the bottle on a Mettler 4600 balance.

Within the same day, analyze 5 samples (sample names W1-50-IUi, where i is 1,2,3,4,
or 5) to determine the starting U concentration using standard liquid scintillation methods (5 ml
Ultima + 0.5 mi 0.02 N HNO, + 0.5 g sample). If possible transfer the 0.5 g sample into the
scintillation vial by pouring directly from the 500-ml FEP bottle instead of using a pipet. Note
that the exact weight of the sample must be measured.

that the exact weight of the sample must be measured.

Adjust the pH to about 7.0 by adding 0.0027 g NaHCO,; to the solution. Mix well, then

place the bottle (covered with Kimwipe) on a gyratory shaker (~ 100-120 rpm). Monitor the
pH for several days until it remains constant.

b) . Into each of 3 60-mi PP bottles labeled Wl-S-PPi and 3 60-ml FEP bottles labeled W1-5-
FEPi [where i is the mixture number 1,2 or 3), tare 50+2 g of the 50 ppb uranium solution.
Cover each bottle with a Kimwipe, then place the bottles on a gyratory shaker.

Within the same day, use the remaining solution to analyze the initial U concentration

Adjust the pH of the remaining solution to about 7.0 by adding 0.0027 g NaHCO; to the
solution. Mix well, then place the bottle (covered with Kimwipe) on a gyratory shaker (~100-
120 rpm). Monitor the pH for several days until it remains constant.

b) Into each of 2 £0-m! PP bottles labeled W1-50-PPi and 3 60-ml FEP bottles labeled W1-
50-FEPi [where i is the mixture number 1,2 or 3), tare 50+2 g of the 50 ppb uranium solution.
Cover each bottle with a Kimwipe, then place the bottles on a gyratory shaker. '

Within the same day, use the remaining solution to analyze the initial U concentration
by standard liquid scintillation counting procedures (5 ml Ultima cocktail + 0.5 ml 0.02 N
HNO, + 0.5 g sample). Analyze 5 samples (sample names W1-50-IUi, where i is 6,7,8,9, or
10).

c) After periods of one, two and three weeks, analyze three samples from each PP and FEP
bottle by liquid scintillation counting. ’ -

After taking the last set of samples, measure the pH of each solution.
d) Compare uranium losses for PP‘ and FEP bottles.
2. Solution W1-5

- Initial £U = 5 ppb

- Initial pH = 7.0; adjustment made with NaHCO,
- Initial volume = 50 ml

- Ionic strength = 0.1 m NaNO,

- Initial [Na*] = 0.1 m NaNO, + [NaHCO;] added
- pCO, = atmospheric = 10 bar

a) In a pre-cleaned 500-mi teflon (FEP) bottle, prepare 400 g of 5 ppb U solution by
diluting 4 g of a 500 ppb stock solution (in 0.1 m NaNO; matrix; prepared previously from
commercial 50 ppm Z*U spike) to a total of 400 g by carefully taring 0. 10 m NaNO; solution
into the bottle on a Mettler 4600 balance. :

Within the same day, analyze 5 samples (sample names W1-5-IUi, where i is 1,2,3,4,
or 5) to determine the starting U concentration using standard liquid scintillation methods (5 ml
Ultima + 0.5 m1 0.02 N HNO, + 0.5 g sample). If possible transfer the 0.5 g sample into the
scintillation vial by pouring directly from the 500-ml FEP bottle instead of using a pipet. Note

P 10).

o ) After periods of one, two and three weeks, analyze three samples from each PP and FEP
' bottle by liquid scintillation counting.

by standard liquid scintillation counting procedures (5 ml Ultima cocktail + 0.5 ml 0.02 N
HNO, + 0.5 g sample). Analyze 5 samples (sampie names W1-5-IUi, where i is 6,7,8,9, or

»

After taking the last set of samples, measure the pH of each solution.

d) Compare uranium losses for PP and FEP bottles.

PREPARATION:

1. Preclean:
6 60-ml PP bottles

6 60-ml FEP bottles
2 500-ml FEP bottles

2. Prepare:
1L 0.10 m NaNO; stock solution
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e L]R_&MQ‘ M SORPTION CONTROL TEST W2:
ranium loss to Teflon container or to Eppendorf pipet or to syringe filter; pH dependence

WRITTEN BY: R.T. PABALAN

REVISION NO.: 0 DATE WRITTEN: April 8, 1993

DATE REVISED:
OBJECTIVE:

° To investigate the potential loss of uranium from solution i
to the Tefl
walls or to the Eppendorf pipet or the syringe filter . on container

L] To investigate the pH dependence of these uranium losses

EQUIPMENT:

Gyratory shaker or constant temperature shaker bath
Liquid scintillation counter

ORION pH/mV/ISE/°C meter

Combination pH electrode

Automatic temperature compensator probe
Analytical balance

SUPPLIES:
pH buffer (pH = 2,4,7,9)
60-ml teflon (FEP) bottles (to contain experi i
perimental solutions)
500-mi FEP bottles (to contain W2-50-IU solution)
reagent grgde NaHCO; (for adjusting solution pH)
stock solugon of 0.1 m HNO; (for adjusting solution pH)
stock solut}on of 0.01 m HNO; (for adjusting solution pH)
gtggl;p szh[l;us):loglf 0.(1)2ﬁm HNO; (for acidifying liquid scintillation samples)
solution prepared from 50 z3 i i
0.5L  0.10 m NaNO; stock solution ppm U commercial spike g

0.5 ml Eppendorf pipet (for taking 0.5 ml samples and fo i
‘ idor . r adding 0.5
solution to liquid scintillation samples) i ’ O

—

PROCEDURE:
1. Solution W2-50

- Initial ZU = 50 ppb

Initial pH = 3 to 9, every 1 pH unit; adjust e Wi v

] nitial ome = o5 5 p. ; adjustments made with HNO, or NaHCO,
- Iopi‘c strength = 0.1 m NaNO,

Initial [Na*] = 0.1 m NaNO, + [NaHCOs] added

- pCO, = atmospheric = 103 bar

a) In a pre-cleaned 500-ml teflon (FEP) bottle labeled W2-50, prepare 400 g of 50 ppb U
solution by diluting 40 g of a 500 ppb stock solution (in 0.1 m NaNO, matrix; prepared
previously from commercial 50 ppm **U spike) to a total of 400 g by carefully taring 0.10 m
NaNO; solution into the bottle on a Mettler 4600 balance. :

Within the same day, analyze 5 samples (sample names W2-50-IUi, where i is 1,2,3,4
or 5) to determine the starting U concentration using standard liquid scintillation methods (5 ml
Ultima + 0.5 mi 0.02 N HNO; + ~0.5 g sample). If possible, transfer the ~0.5 g samples
into the scintillation vials by pouring directly from the 500-ml bottle instead of using a pipet.
Note that the exact weight of the sample must be measured.

b) Tare 50+2 g of the solution into each.of 7 teflon (FEP) bottles labeled W2-50-pHi
(where i is the target initial pH of the solution equal to 3,4,5,6,7,8,0r9). Adjustthe pH
of each solution by adding HNO, or NaHCO, in the amounts given in Table 1. Mix well, then
place the bottles (covered with Kimwipe) on a gyratory shaker (~100-120 rpm).

9] After periods of one, two and three weeks, analyze samples taken from each bottle by
three different methods:

a) Direct pouring from the teflon bottle. ™
b) Using 0.5 ml Eppendorf pipet

¢) Using a syringe filter (DynaGard 0.2 um, 0.8 cm?). Use new filters for each sample.
Use 1 ml capacity polypropylene syringe. Leave the filter on during both sample withdrawal
and sample dispensing steps.

Take two samples using each method. Use standard liquid scintillation methods to analyze #*U
concentrations (5 ml Ultima scintillation cocktail + 0.5 ml 0.02 N HNO; + ~0.5 g sample).
Note that the exact weight of the sample must be measured.

After taking each set of samples, measure the pH of each experimental solution W2-50-
pHi. Take care to minimize the measurement time and the pH electrode surface in contact with
the solution (to minimize adsorption of U onto the glass electrode).

Note: If significant losses are observed due to the filtration step, additional samples may be
taken with the syringe filter on only during the sample withdrawal step. A larger surface area
filter may also be used to check if larger surface areas will cause larger uranium losses.

d) Compare uranium losses as a function of pH for the three methods used.
e) Take 5 additional sampies (sample names W2-50-IUi, where i is equal t0 6,7,8,9, or 10).

from the solution leftover from a) and analyze the U concentration by liquid scintillation
counting.
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PREPARATION:

1. Preclean:
7 60-ml FEP bottles
1 500-ml FEP bottles

- e e 10m NaNO, stock solution W l—-Sf
S stock solution of 0.1 m HNO, wi—S U/ 7—" Z“QTD
stock solution of 0.01 m HNO, - "/ ta/5e

stock solution of 0.02 m HNO,
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Table 1. Amount of reagent grade HNO, or NaHCO; to add to 50 ml 0.1 m NaNO; solution
containing 50 ppb U to result in pH values given in column-1. The amount of reagent to be

Ho.

added was estimated using EQ3 calculations and assuming the solutions are in equilibrium with MS " 24£ 7%!‘_4_
e atmospheric CO,(g). “UMB 2 P.
Solution Volume HNO, Needed, Drops Molarity of HNO,
—— (.0394 mL/drop) Used_ Protocol #: 5 Name:U-233 3% 2 sigma 15-Apr-83 21:44
. - 3.00 15 (0.605 mL) o1 Regi_.on A: LL-UL= 0.0-100. Ler= .0 Bkg= 0.00 %2 Sigma=0.25
—— Region B: LL-UL=100.-350. Ler= 0 Bkg= 0.00 %2 Sigma=3.00
o 4.00 2 (0.06 mL) 0.1 ‘ gegionggé gg—lﬂ: 0.0-2000 Ler= 0 Bkg= 0.00 %2 Sigma=0.10
- ime = . QIP = SIS
- 5.00 __2(0.055 mL) 0.01 A U-233 3% 2 sigma error for 50 ppb experiments
Solution pH Amount of NaHCO, to be oy .
n Added, Grams : P S# TIME CPMA A:2S% CPMB B:2S% CPMC C:2S% SIS FLAG
. TE 1 998.98 18.684 1.47 2.9186 3.70 27.69 1.20 136.48 B
6.00 0.000059 2 8.18 3.34 98.35 540.307 3.01 545.33 3.07 733.85
700 0.000332 3 3.22 6.83 82.44 1380.31 3.00 1388.468 3.02 576.88
_ 4 8.28 1.78 177.8 534.040 3.02 536.92 3.08 737.27
8.00 0.003082 5 8.17 1.56 202.3 541.148 3.02 543.42 3.08 730.97
o0 P 6 8.21 2.92 111.2 538.740 3.02 541.86 3.07 736.28
. . 7 90.67 0.54 176.4 46.087 3.20 46.80 3.94 727.55
R 8 89.63 0.18 545.4 48.666 3.20 486.99 3.95 740.51
] 8 80.30 0.06 1642. 46.320 3.20 46.33 3.97 740.47
10 88.43 0.74 132.5 47.350 3.18 48.45 3.89 732.28
11 88.91 0.00 0.00 47.087 3.19 46.82 3.97 748.02
. ’ i
’500e. O-l m Na'IOD was Pfewfcd lw clissolying ) -
¢ | d — .

|

- : W41-50 and W1-5 Initial U(233) concentrations (before pH adjustment)
[D{-ﬁ: Ta0% Wee — SAWPLENAME — CPMB ~ WEIGHT(@  MASS  ATOMCONV MOLECONV ppbUi2s3)
2 WA1-50-1U1 540307 0.4990 10827796 125210121E+14 2.07887E-10  48.4458
il WA1-50-1U2 1380310 12998 10619403 120800317E+14 2.03886E-10 475134
: W1-50-U3 534.040 © 05001 10678664 1234856E+14 2.05023E-10  47.7786
/ | WA1-50-1U4 541.148 05024 10771258 124556332E+14 2.06801E-10 481929
/ T W1-504U5 538.740 05014 10744715 124249393E+14 2.06202E-10  48.0741
W1-54U1 46,097 05018 01.8633 1062858349418 1.76372E-11  4.1102
_ / W1-51U2 46666 05018 920072  10753981988719 1.78549E-11  4.1609
0 W1-51U3 46320 05017 923261  10676375370285 1.7726E-11 41309
/ ] WA1-51U4 47.350 05002 946621  10046510071573 1.81745E-11  4.2354
/ W1-51U5 47.067 0.4959 049123  10075436324312 182225E-11  4.2466
7 , g See ver'Sewahon  on 0&50 Ht—-l"l-‘& of 4C-01), (cvwea w }i:d.. ]
, , 3 14y wpy 03l
Z > ¢ [4[q¢
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i wwe, Vewuasuved

L. _or WI-@CWS') Pp-¢

wlﬂa a hmwm&'M Mﬂ’ha aqra-lwv/ Shaker

d lengyV\

255
/ _
| VIAL# | _SAMPLENAME | _WT. VIAL+ACID(g) | WT. VIAL, ACID, SAMPLE (g) | WT. SAMPLE(g)] [
o 1 BACKGRND 7.8617 N.A. ‘ |
2 W1-50-1U6 7.9088 8.4127 0.5039 B
s 3 W1-50-U7 7.8929 8.3088 0.5059
LYY 4 W1-50-1U8 7.8523 8.3582 05059 “’“"‘
L) 5 WH50-1U9 7.9122 84175 0.5053 —
~ 6 W1-50-1U10 7.8614 8.3915 0.5301 -
— — 7 W1-5-1U6 7.8439 8.3449 0.5010
SNNEY S 8 W1-5-U7 7.8307 8.3357 0.5050 ~
. So12 9 Sow les 9 W1-5-1U8 7.9415 8.4458 0.5043 —
oy - _ 10 W1-5-1U9 8.0041 8.5073 0.5032 -
‘ " Wl-50005) ~PEP 11 W1-5-1U10 7.8893 8.3931 0.5038
462 I 2% . thepe wire covered e

LY. F\PRJl 193 ro

gﬁa_u;p_g_ wk. %lu. (4) ExPeﬂ,m&MT w2
Wi-50-FEP-| 96 &
2 ff'?. Zo i {00 oF \, ""’u ‘Io 304
3 | 49.13 _ ‘Yoorpb Shck Solvhon h) ‘{013
= pe-| 50.02 f
2 $0.79 )
3 $0.3¢ |
Wi-5- FEP So41
2 49, ¢8
- | 44.69 DO b g
~Pp- | 44.4p Wz-50- pH7.00 0-0009\ 7
1 50.62 | W2-$b - pitBod 0.0035 o
> 49.94 1 W2-Sb - pHF00 0.036b &

5 05wl ‘SMO‘L‘) W A braken Crom eath swm‘tf %%

W# 211ig6&

L94.

LY

Cah woe Mo soout 0.0 N

Lim wt\gc_ggi{;haé.,w

LHA ‘\m}.__ﬁ&&m ‘OW SMV\DM wa W?,zm wwl’e
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The oo | ’ He via| nombev

tn Yo +ables ou P 266 The #o#aovn‘)‘;

VIAL # | SAMPLE NAME] WT VIALJACID (q] WTVIAL/Ac:D/SAMPL‘E'=’(g) WT SAMPLE (g)) Weve lves QM
12 W2-50-1U-1_ 7.9126 84103 04977 be fouud b Adow
13 W2-50-1U-2 7.8987 8.4000 0.5013 Bt T S S~ TR s . .
4 W2501U3 78681 ‘ S060 ' 0.5003 "WI504U6 507497 " 1007.1383  1.16463143E+14 19336457(;/ B ™ 4fad
- g - . > + . - . A : SR
15 _W2-50-1U-4 7.9387 8.4416 0.5029 . W1-50-U7 502278 05059 - 9928405 1.14800774E+14 190619E10 444218 | s, ey Ficahon
16 W2-50-1U-5 7.9174 84198 ‘ 0.5024 . Wi1-50-Us 512.210 0.5059 10124728 1.17080012E+14 1.94388E-10  45.3002
< Wi1-504U9 504.005 05053 Q074372 11541324E+14 191501E10 446274 | s
S W1-504U10 521.164 05301 983.1428 1.13688357E+14 1.88757E-10 439879
- W154U6 47509 05010 948283  10965720999118 182064E-11  4.2428 of
' WisUs  40am s orano iioomesemer 1eryeEn  4zra0 |G- M{ewora
- - ) g g R 1 1. - 2
These peve nloud W #& , Sb(() ﬂ? v W1-5-IU9 48291 05032 959678  11007494820994 184252E-11  4.2038
L- W1-61U10 46372 05038 920445  10643808421676 1.76719E-11 41183 (
MW P%I,Lous I\q [t - lO) W2-50-lU1 526212 04977 10572875 1.2226228E+14 2.02992E-10 47.3053 OQ)
W2-504U2 540.265 05013 1077.7279 124625059E+14 2.06917E-10 482198
W2-50-U3 550589 05023 1096.1358 126754602E+14 2.10451E-10  49.0434
W2-50-1U4 532.182 05029 10582263 122370837E+14 208173E-10  47.3473
26 A?"[ 493 1 W2-50-1U5 551.403 05024 10975378 126916731EI14 21072E10 491061

)

The samples +aken e covnfed by Li uul g:g&”o,ég w. The

21 A?,:l 1192~ T

ldala Lo Yoo toonting ase_presonied beloo.

A week has pa%ed st Y WI-50 amdl WIS oplohious

Woie Yrans ferved into Hhe Pp owd FEP  botHes. 3 Saipples

will be l’k[m’\ gﬂm tah va L9 M@[V?a{lau ﬂg Sgwmlzc

Protocol #: 5 Name:U-233 3% 2 sigma . 25-Apr-93 11:28
Region A: LL-UL= 0.0-100. . Ler= 0 Bkg= 0.00 %2 Sigma=0.25

Region B: LL-UL=100.-350. VLer= 0 Bkg= 0.00 %2 Sigma=3.00
Region C: LL-UL= 0.0-2000 Ler= 0 Bkg= 0.00 %2 Sigma=0.10

will be labued  WI-S0(r5d—FeP (o )~ Taltore) , ¢2/,2.3.

Time =9899.99 QIP = SIS
U-233 3% 2 sigma error for 50 ppb experiments

Eachh Sample wWas $004L, Thet were ¢ad'ﬁe¢éw:ﬂ\

5004t 000N A0y, &in L Seinfilla im mHm‘l wast_addeX

| —— 186

e

T H3 - ITPA DATA PROCESSED

S# TIME  CPMA A:2S%  CPMB B:2S%  CPMC C:2S% SIS FLAG

1999.98 18.87 1.46 2.836 3.76 27.73 1.20 130.73 B ) M | m 4{,,_[,,”0;,0;%8; F&M{wns e gmpl&

2 8.71  2.14 146.0 507.487 3.02 509.24 3.08 696.55

3 8.80  1.81 170.3 502.278 3.02 505.11 3.08 694.41 NMH"?

4 8.64  4.97 67.10 512.210 3.01 518.45 3.07 690.58

5 8.77  4.73 69.63 504.005 3.02 511.04 3.07 693.21 .

6 8.50  4.30 77.03 521.164 3.01 526.27 3.07 687.66

7 88.29  0.00 0.00 47.508 3.19 47.67 3.84 700.10 A~ .

8 88.84  0.31 316.5 47.186 3.18 47.68 3.93 695.63 ‘

9 85.22  0.05 1849. 48.323 3.18 49.23 3.92 703.85 ' \ : /

10 86.92  0.65 152.0 48.291 3.18 49.08 3.89 692.77 ;

11 90.33  0.00 0.00 46.372 3.18 46.64 3.96 698.73 ! \ : /
12 8.40  1.48 210.8 526.212 3.02 528.53 3.08 695.34

13  8.19  1.52 208.9 540.265 3.01 543.45 3.07 697.04 \ /

14 8.03  0.83 340.3 550.588 3.02 555.83 3.07 692.60

15 8.31  0.00 0.00 532.182 3.02 532.32 3.09 694.33 \/

8.02  2.82 117.0 551.403 3.02 555.94 3.07 693.71

SYSTEM NORMALIZED
C14 IPA DATA PROCESSED
C14 CHI SQUARE IPA DATA PROCESSED

H3 CHI SQUARE IPA DATA PROCESSED '
BRKG IPA DATA PROCESSED

~
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Ug1e L. Swmie nwnts Fon T Figst Semourle_so Wl | /
VAL# ] SA W VAL ZACID () | WT_VIAL, ACID, & SAWPLE (g | WT SANPLE() ] B ¢ . . o
1 BLANK = - - e P=pouring, E=using Eppendorf, S=syringe. T for pH measurements=21.3C
2 |WiB0FEP 7882 83050 05068 G ,
3 | W1-50FEP-1 7.8683 8.3727 05044 e STIELETAE —
4| Wi50FEP1 7.8884 "8.3930 05046 _V’:L?#_W—'_'%Aﬁa pH__| WTVIAL (g)] WT VIAL+SAMPLE
5 | Wi50FEP-2 7.8766 83839 05073 it T 0-pH3.00Pa | 2.97 7.8881 84734 05853
6 |Wi50FEP2 7.9126 8.4166 05040 T 2-50-pH3.00Pb 7.9283 86962 0.7679
7 | Wi-50-FEP-2 7.8618 8.3655 05037 51 |W2-50-pH3.00Ea 7.8273 8.3332. 0.5059
8 | Wi-50-FEP3 7.8682 8.3709 05027 e 52 }W2-50-pH3.00Eb 7.8741 83818 05077
9 |WiB0FEP3 7.8644 8.3678 05034 : Hi 53 |W2-50-pH3.00Sa 7.9064 8.3524 0.4460
10| Wi-50FEP3 7.89% 8.4025 05080 - i 54 [W2-50-pH3.00Sb 7.8765 83418 04653
11 [ W150-PP-1A 7.7716 8.2749 05033 | : 55 |W2-50-pH4.00Pa | 367 | 7.8890 8.2625 0.3735
12| Wi50PP-18 7.8544 8.3581 05087 — 56 | W2-50-pH4.00Pb 7.8576 8.7812 0.9236
13 | Wi-50-PP-1C 7.9155 8.4190 05035. : 57 __|W2-50-pH4.00Ea 7.9079 8.4134 0.5055
14__[WisoPp2Al  _ 7.8606 8.3637 05031 —— 58 |W2-50-pH4.00ED 25700 s 05058
15 | W1-50.PP-2B 7.7482 8.2533 0.5051 59 |W2-50-pH4.00Sa 78629 83032 >
16| W150-PP-2C 7.8542 8.3505 05063 —f 60 |W2-50-0H4.00Sb 75608 - 0.4403
17| W1-50PP-3A 7.9819 8.4858 05039 61 TW2-50-pH5.00P : 84150 04475
P 00Pa | 401 7.8709 85940 0.7231
18| Wi50-PP-3B 7.8508 8.3642 05044 — &2 TW2.50-0H5 00Pb
19 [W150PP-3C 78152 83193 05041 { 63 W2-50-pH5.00E e 80212 0.7263
20 [ WisFEP-1A 7.8850 83038 05088 | — 54 [W250-pH5.00ED T e 501
21| W1-5-FEP1B 7.9382 8.4433 05051 ; R 6 w250 .00Eb 7.8843 8.3881 0.5038
22 |WIBFEPIC 7.9459 84504 05045 : I 2-50-pH5.005a 8.0030 8.4506. 0.4476
23 | WI5-FEP2A 7.8543 8.3587 05044 \ 66 |W2-50-pHS.00Sb 7.8639 8.2895 0.4256
24 | Wi5-FEP-2B 7.8209 8.3250 05041 67 _jW2-50-pH6.00Pa §  4.36 7.8713 8.2864 0.4151
25 |Wi1-5-FEP-2C 7.8606 8.3624 0.5018 l 68  1W2-50-pH6.00Pb i 7.8686 8.4190 0.5504
26 | Wi5FEP-3A 79171 8.4237 05066 69 |W2-50-pH6.00Ea 7.8955 84010 0.5055
27 I Wi-5-FEP-3B 7.8649 8.3699 0.5050 ‘ 70 §W2-50-pH6.00Eb 7.8039 8.3100 0.5061
28 | W1-5-FEP-3C] 7.9110 8.4151 0.5041 71 jW2-50-pH6.00Sa 7.8725 8.3256 0.4531
29 | W1-5PP-1A 8.0065 85102 0.5037 1 2 }W2-50-pH6.00Sb 7.8731 8.3206 0.
30| wisppaB| _ 7.8208 8.3238 05030 : 73 [W2-50.pH7.00Pa | 6.47 7 5608 o4 4475
31| Wi5-PP-1C 7.809% 8.4024 05028 ‘ e 74 [W2-50-0H7.00Pb 5806 o 1.1216
2| Wispp2A 7.7603 82653 05060 { 75 |W2-50-pH7.00Ea 78708 ‘ e
33 | Wi-5-PP-2B 7.8940 8.3972 05082 ) I T T - 83770 0.5067
3 | WisPP2C 78920 5.3045 05025 77 |W2-50-pH7.00S ) 247 05069
35 | Wi5PP3A 7.8071 8.3072 05001 78 [Wa-a0-phr.00sb L S 04362
36| Wi5-PP-38 7.8989 8.4001 05032 75 [Wa20pi8. 7.9009 8.3580 04571
37 | W1-5PP3C 7.9295 8.4363 0.5058 -50-pH8.00Pa |  7.71 7.8893 8.4751 _ 05858
80 |W2-50-pH8.00Pb : 7.9608 85779 0.6171
e e ) B 81 JW2-50-pH8.00Ea 7.9057 8.4100 05052
82 | W2-50-pH8.00Eb 7.9036 84093 05057
83 |W2-50-pH8.00Sa 7.8795 8.3201 04496
} 84 |W2-50-pH8.00Sb 7.9388 8.3876 04488
29 Aw A4 (‘1‘13 TO 4 T { 85 |W2-50-pH9.00Pa | 8.89 7.9058 8.4494 0.5436
; gs W2-50-pH9.00Pb 7.8712 8.4604 0.5802
e s guised s o WIS apurimend e e
Slanted. 6 qmvnolas were fakon Bowm gach (,0-/'-H¢ o) 89 {W2-50-pH9.00Sa 7.9589 8.3974 0.4385
90__|W2-50-pH9.00Sb 7.9261
b\t ol “ 8 2 8.3777 04516
(LI ety ow Hhe me Lottt wém Hh,
b5 \lmf 2 u;:m om E?Dwdm@ ‘w} (S'oo/,L\ and
2 vsirg a_lml %vx\mc Wit o B\er atiicked (5ec 2 Maw 1443
woudww pnpg 250" G Mg o€ k«\ The —
SMV\DVS NLARS labeled WZ -0l E
ey —Vlo £ o0 S (
(= 300 050, AgH &\, 77 puntry Y afor b) The cmpg_{g‘gwj oreuposly (21,29 Bpoi | 1995) have.
< lD . = hovv !
e A Fiuighed Gounting by b\,@m( Sinhillofion . the resulrc of
*Eppendw : l'
ceo] 4 Ho_counhind a4 Wl the vesulfe V.( e pb Alenlpdiont
= N .
Ok Lol e ® ave g *I'(c, Clu MAL
(2 wlN: z.
The WD"—? hreve preppred G 'LSA ap lefre. pH Sholfe g
\
Wit algo wepomed. M| dotr o ﬂ—c{*ﬂw&émw
m e %,a, \«(OMM CorY .
. N /4
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LSA m;nlh fm’ ff%l' Cmp(m% o~C Wl %WZ'

Protocol #: 5

Name:U-233 3%

Region A: LL-UL= 0.0-100.
Region B: LL-UL=100.-350.
Region C: LL-UL= 0.0-2000 Ler=

Time =9988.98

QIP =

SIS

Le
Le

r=
r=

U-233 3% 2 sigma error for 50 ppb

S# TIME CPMA A:2S%
1 998.98 18.91 1.45
2 g9.27 0.00 0.00
3 9.08 0.00 0.00
4 g9.186 0.00 0.00
5 8.75 2.81 112.7
5] 9.13 0.00 0.00
7 g9.36 1.93 155.8
8 9.14 0.00 0.00
g 9.08 2.43 126.4

10 8.88 1.30:234.0

11 10.00 1.09 260.1

12 10.11 1.88°154.5

13 10.12 4.02 75.24

14 12.84 0.00 0.00

15 12.43 0.24 1041.

16 12.78 0.11 2301.

17 15.68 1.81 121.8

18 15.30 0.84 358.5

18 15.40 0.00 0.00

20 108.086 0.72 124.3

21 108.37 0.39 229.0

22 104.31 0.08 1068.

23 96.34 0.22 418.86

24 93.68 0.00 0.00

25 95.84 0.24 391.1

26 94.43 0.47 200.8

27 93.21 1.03 94.04

28 84.53 0.00 0.00

29 127.99 0.42 1985.3

30 128.96 0.15 534.4

31 127.27 0.00 0.00

32 123.33 0.47 178.0

33 121.02 0.00 0.00

34 126.17 0.11 772.3

35 133.84 0.54 148.8

36 133.58 0.42 191.8

37 129.87 0.38 214.7

(11 missing vials)

49 6.986 2.21 157.8

50 5.33 2.87 151.1

51 8.24 1.24 253.5

52 8.02 1.79 180.1

53 9.85 0.00 0.00

54 8.88 0.00 0.00

55 11.02 3.51 81.72

56 4.486 2.17 200.9

57 7.98 1.27 251.7

58 8.32 0.00 0.00

59 g8.91 0.00 0.00

2.
4786.
488.
482.
50S.
484 .
472.
484 .
4886.
488.
441.
437.

436

343.
354.
345.
281.
287.
285.
38.
38.
38.
43.
44 .
43.
44 .
44,
44 .
31.
31.
32.
33.
33.
32.

30

30.
31.

635.
831.
5386.
551.
458.
488.
400.
994.
554.
531.
445.

CPMB
764
848
773
388
578
082
128
107
125
155
736
087
.683
342
989
045
144
824
837
370
244
840
364
685
605
297
824
247
957
686
154
302
857
4686
.447
512
482

885
185
798
974
065
024
583
770
379
972
874

\ S

sigma

Bkg= 0.00

2
0 Bkg= 0.00
0
0

Bkg= 0.00

experiments

B:2S%
.80
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.02
.03
.03
.03
.23
.23
.22
.20
.18
.20
.20
.19
.20
.28
.28
.27
.28
.28
.27
.29
.29
.28

.01
.01
.01
.01
.02
.02
.02
.01
.01
.01
.02

WWWWWWWWWWW €0 €O GO 6O 0O €I €I €O GO I €0 €O €O G G €O €O €0 €I L) LI ) GO L) () O L) (O W) L ) L W W W

CPMC

27.71
477.25
487.28
482.66
510.11
484 .12
475.49
484 .98
489.23
500.73
442.29
439.65
441.08
343.08
358.04

346.07

284.74
288.04
286.77
39.47
38.15
40.58
43.61
44 .14
44 .48
44 .82
46.39
44 .87
32.77
31.97
32.32
33.78
34.11
32.58
31.35
30.60

32.02

640.25
835.14
538.78
553.96
456.74
498.30
404 .59
999.64
556.12
532.74
446.86

30-Apr-83

%2 Sigma=0.25
%2 Sigma=3.00
%2 Sigma=0.10

C:25%
.20
.08
.08
.09
.07
.09
.08
.08
.08
.08
.10
.08
.08
.13
.12
.13
.14
.18
.15
.08
.10
.07
.02
.04
.97
.98
.91
.98
.32
.38
.37
.28
.30
.37
.37
.45
.38

.08
.05
.08
.08
.10
.08
.10
.04
.08
.08
.10

129.
886.

692.
692.

692

698.

692

685.
682,
696.
683.
692.
680.
698.
698.
687.
687.
698.
687.
686.
686.

703

684.
708.
692.
691.
680.
697.
688.
699.
703.
685.

699
697

690.
687.
687.

691.
683.
683.
685.
704 .
701.
701.
670.
6986.
701.
704.

SIS FLAG
76
53
12
57
.47
10
.45
56
15
53
72
71
49
58
72
00
85
56
56
48
39
.48
98
37
94
88
32
81
12
14
72
10
.48
.48
27
23
91

76
12
79
08
73
21
687
88
85
78
36

10:23

S# TIME  CPMA A:2S%  CPMB

60 9.47 1.79 165.9 466.613
61 5.73 0.64 579.8 773.501
62 5.93 0.65 556.9 746.983
83 8.46 1.66 188.6 523.477
64 8.31 3.11 104.9 532.013
85 10.38 0.92 302.0 425.147
66 10.31 0.58 469.8 428.371
87 9.80 2.81 105.9 446.125
68 7.68 0.62 513.1 576.142
68 8.48 3.47 93.86 521.264
70 8.53 0.00 0.00 518.221
71 10.22 4.09 73.71 432.2865
72 10.086 1.17 242.2 438.885
73 4.23 3.55 130.0 1048.77
74 10.860 1.94 145.2 416.764
75 8.37 1.48 200.6 471.836
76 9.44 3.44 89.71 468.105
77 ’12.00 2.84 95.21 387.903
78 12.71 3.20 82.85 347.118
79 6.99 1.55 221.4 833.431
80 6.88 5.34 71.48 663.254
81 8.10 2.70 121.5 545.878
82 7.98 3.27 102.2 554.253
83 10.52 0.96 287.9 419.888
84 9.28 2.47 123.3 477.258
85 7.72 2.08 159.3 573.272
86 6.86 0.04 7748. 845.924
87 7.82 0.91 349.8 585.8650
88 8.05 2.33 139.6 549.534
89 9.83 2.48 120.5 459.230
80 8.18 2.88 107.4 481.332

SYSTEM NORMALIZED

C14 IPA DATA PROCESSED

C14 CHI SQUARE IPA DATA PROCESSED
H3 IPA DATA PROCESSED

H3 CHI SQUARE IPA DATA PROCESSED

BEG IPA DATA PROCESSED

B:2S%
.02
.01
.01
.01
.02
.02
.02
.02
.01
.01
.02
.02
.02
.01
.02
.02
.02
.02
.02
.01
.01
.02
.01
.02
.02
.01
.01
.01
.01
.02
.02

WWWWWWWWWWHWDWWWWWWWWWWWWWWWWLWWW

W1 -50 AND W1-5 U(233) conoentrattons atthe first sarrphng ttme (27 Apnl 1993)

IW1-50-FEP-18 486.7/3 . 0,2044

6075

472.1 92 0,5037

CPMC C:2S5% SIS FLAG
471.02 3.08 701.08 261
775.08 3.05 684.02 -
749.86 3.05 884.43 -
526.80 3.07 688.80
536.79 3.07 692.48
428.49 3.09 888.55
430.00 3.10 687.56
448.65 3.09 896.92
577.36 3.08 688.87
525.88 3.07 681.81
520.35 3.08 ©693.58
437.45 3.09 691.50
440.48 3.10 685.02

1051.96 3.04 856.71
420.02 3.10 698.81
474.21 3.09 881.37
471.85 3.08 680.40
371.28 3.11 891.03
349.94 3.12 892.43
634.80 3.07 888.14
668.84 3.05 885.27
547.47 3.08 688.39
556.75 3.07 889.43
420.48 3.11 692.80
479.74 3.09 696.74
576.68 3.07 690.19
645.03 3.07 687.14
568.32 3.07 682.58
552.78 3.07 685.51
462.73 3.09 693.11
483.894 3.09 680.24

965,003 80284
955.9830 1 1054766E+14 1 83543E-1
1.1524539

E-10

14 _1.91

0 43178
0 42.7727
44,

W1-50-FEP-3A 484.107 0.56027 963.0137__1.1136068E+14 1.84892E-10 43.0873
(W1-50-FEP-38 486.125 0.5034 9656834 1.1166939E+14 _1.85405E-10 43.2067
(W1-50-FEP-3C 499155 030 092.3559 __1.1475C 73E+14 1.90526E-10 44.4001
IW1-50-PP- A 441.736 0,503 877.6793 0 A:,a_: 68509E-10 09,2692
IW1-50-PP-18 437.097 0.503 867.7725 0034 4 607E-10 38,8260

1-50-PP-1C 436.663 0.5035 867.2552__1 00287385-!-14 1 66507E-10 38.8028
[W1-50-PP-2A 343.342 0.5031 6804528 7.891726E+13 _1.31026E-10 30.5344
[W1-50-PP-20 354,999 0,909 02.829 8.12/3534C4 34939C£-10 4460

0-PP- 345,045 0,5053

O-PPA 281.144 0.5039 557.9361 __ 6.4518438E+13 1.071 2E-1 0 24.9632
iW1-50-PP-3B 287.824 0.5044 570.6265 __6.5985925E+13 _1.09567E-10 25.5310

6559

)24 493690
91 31 824243602 1.51616E-11

9941539510989 1.6506E-11 3.8465

1

1,0111335E+13 _1.67879E-11 . 3.9122

5'*"’ (‘pﬂeSDnmols !

TR B Tobls o

258 ,29.

1.0286945E+13 _1.70794E-11 3.9802
K 6852 .

13 1

13 _1.70189E-11

70402.‘?‘»3083395 116889E-11

30:512 0:5062 60.6359

7011798518415 1.16417E-11 2.7130
622025 71 92947438265 ] 19425E-1 1 2.7831

E-10

25.3787

3877
3.5333

3.9661

2.7240

¢ /g sy
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Y
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/ .
) / ‘- CoamtoLinG o W-SD 3w WI-&—
S B L L SR SUMPLE WT5 . PoR Seeowd CampeinGg _oF WI-SD 3
W2-50: U(233) concentrations at the first sampling time (29 April 1993) AN
_SAMPLENAME __CPMB___ WEIGHT(q) __ MASS __ATOMCONV MOLE CONV _ppb U(233 o —WT VIALEACD (g) | WT_VIAL ACID & SAMPLE (g) |_WT_SAMPLE(5)|
[W2-50pH3.00-PA 635865 05853  1086.4258 1.563176E+14 2.08587E-10  48.6090 ™ 5//!//4‘/ [VIAL# | _SAMPLE _ VAL & AC — -
IW2-50-pH3.00-PB _ 831.195 0.7679 10824261 1.2516925E+14 2.07819E-10___ 48.4300 - 1 BLANK — o7 84462 05035
Wa50pH3.00EA 536799 05059 1061.0773 1.2270052E+14 2.0872E-10  47.4748 See V A h 2§ W150-FEP-1D : : 85649 05068
[W2-50-0H3.00-EB 551974 05077 1087.2050 1.2572187E+14 2.08736E-10 __ 48.6438 EN1CATION 3| Wi50FEP-1E 8.0581 gs08
W2-50-pH3.00-SA™ 458.065 0.4460 1027.0516 1.1876586E+14 1.9718/E-10  45.9524 "PG/IS{EH ‘ 4 W1-50-FEP-1F 8.0883 8.5906 L
W2 50-pH3,00-58 498.024 0.465¢ 070.3288 _1.2377035E+14 2,05496E-10 47.8888 i aGL S 1 ’ 5 W1-50-FEP-2D 8.0232 8.5310
‘" 0-pH4.00-PA 400.593 0.3735 10725382 1.2402583E+14 2.0592E-10  47.9876 s n 6 | Wi50FEP2E 8.0453 85476 0.5023
[W2-50-pH4.00-PB 994770 0.9236 1077.0572 _1.045484E+14 2.06788E-10 48,1898 0; 6 W 71 WiB0FEP2F 7 8461 8.3520 0.5059
[W2-50-pH4.00-EA _ 554.379 05055 1096.6944 1268192E+14 2.10558E-10  49.0684 CCNORA otrolied hw W1Z0FEP-3D 78237 83304 0.5067
IW2-50-pH4.00-EB__ 531.972 0.5063 1050.7051 _1.2150111E+14 2.01729E-10__ 47.0107 0dl - 8 o 78910 83984 05074
{W2-50pH4.00SA  445.874 04403 T0T26596 T.17I0161E14 194424510 45,3085 : 9 | Wi-50-FE : 5.4490 0.5046
W2500H4.00-5B 466613 04475 104 7106 2057664E+14 2.00194E-10 __ 46.6531 10 W1-50-FEP-3F 7.9444 05031
[W2-50-pH5.00-PA 73.501 0.7231 1069.70 1.2369778E+14 2.05376E-10 _ 47.860 i 11 W1-50-PP-1D 7.9948 8.4979 o2
lW2-50-0H5.00-PB 746,983 07263 10084772 1.1893072E+14 197461E-10__ 46.0162 : ~ . 12 | W1.50-PP1E 8.0092 85145
IW2-50-pHE.00-EA  523.477 05013 10442390 1.2075338E+14 2.00487E-10  46.7214 : : R — 13| W150.PPAE 80707 85153 0.4446
IW2-50-pH5.00-EB 532,013 05038 1056.,0004 _1.2211344E+14 2.00745E-10 _ 47.2477 v YR 14 T Wi80-PP2D 78625 8.3666 0.5041
IW2-50-pH5.00SA  425.147 0.4476 9498369 1.0083604E+14 1.82363E-10  42.4977 S W1.50.5P-2E 7.8690 83765 0.5075
W2-50-p0H5.00-SB 428.371 0.4256 1006.5108 _1.1639058E+14 1.93244E-10 _ 45.0334 e 15 - L2 55107 05010
[W2-50pH6.00-PA —— 446.125 04151 1074.7410 1.2428056E+14 206343E-10  48.0862 ; 16§ W1-50-PP-2F 2 54009 05033
[W2-50-pH6.00-PB___576.142 05504 10467696 1.2104601E+14 2.00973E-10___ 46.8347 EE— 17 [ W1-50-PP-3D 7.9066 24099 o
[W2-50pH6.00-EA  521.264 05055 1031.1850 1.1924384E+14 1.97981E-10  46.1374 18 | W1-50-PP-3E 7.8403 ; Soos
IW2-50-pH6.00-EB__ 518.221 0.5061 1023.9498 1.1840718E+14 1.96592E-10 __ 45.8137 19 | W1-50-PP-3F 7.8686 8.3738 .
W250-pHE.005A _ 432.265 0.4531 954,0168 11032029 +14 1.8316oE-10  42.6847 20 | Wi5-FEP-1D 7.8113 8.3169 0.5056
‘n 50-pH6.00-SB 438985 0.447¢ 972 343 834E-10 43.8907 21 W1-5-FEP-1E 7.8146 8.3197 0.5051
[W2-500H7.00PA — 1048.770 11216 G35.0660 100128005+ 147 T008 L0 a1 5368 22 | Wi5FEPAE 78132 8.3180 0.5048
[W2-50-pH7.00-PB _ 416.764 0.4435 939.7159 _1.0866657E+14 1.80419E-10 _ 42.0449 SFEP2D 7 8453 83481 0.5028
WaSoH7 00 ER 471535 05067  931.1940 1.0768112E+14 1.78783E-10  41.6636 ; 23| WI5-FEP: s 83413 05031
[W2-50-pH7.00-EB . 468.105 0.5069 923.4662 _1.0678749E+14 /1.77299E-10 ~_ 41.3178 ! 24 | W1-5FEP-2E - 8.3220 0.5039
IW2-50-pH7.00-SA 367.903 0.4384 8391948 9.7042543E+13 1.6112E-10  37.5473 : s 25 | W1-5-FEP-2F 7.8181 53220 o500
[W2-50-5H7.00-SB __347.118 0.4571 7593918 __8.7814311E+13 1.45798E-10 339768 ! : 26§ Wi5-FEP-3D 7.7732 o0
[W250-pHB.00-PA  633.431 0.5858 1081.3093 1.2504011E+14 2.07604E-10  48.3800 ; e —— 27 W1-5-FEP-3E 7.8477 8.3538 :
W2-50-pH8.00-PB - 663.254 0.6171 10747918 1.2428643F+14 2.06353E-10 _ 48.0884 1 - _ 28 W1-5-FEP-3F 7.7573 8.2626 0.5053
[W2-50-pHB.00-EA  545.878 05052 10805186 1.2494867E+14 2.07453E-10  48.3447 | = | e 29 | W15-PP1D 7.8287 8.3370 0.5083
[W2-50pH8.00-EB  554.253 05057 10960115 1.2674023E+14 2.10427E-10 _ 49.0378 ! : % W15-PPAE 78730 8.3797 0.5067
[W2-50-pH8.005A  419.669 04496 0334275 1.0793039E+14 1.79212E-10  41.7635 WIS PPAE 77821 82865 0.5044
2 0-pH8.00-SB 477958 04488 1063.4091 _1.2207016E+14_2.04168E-10 __ 47.5791 ; 31 : e 82036 0.5047
[W2-50-pHO.00-PA 573272 05436 10545843 12194968E+14 2.00473E-10  47.1843 32 | Wi5PP-2D : S50 05035
IW2-50-pH9.00-PB _ 645.924 0.5892 1096.2729 1.2677046E+14 2.10477E-10 _ 49.0495 | 33 W1-5-PP-2E 7.7973 . 05048
W2-50-pH900- A 565650 05057 11185485 1.2934636E+14 2.14754E-10  50.0462 34 W15-PP-2F 7.8246 8.3295 S0
(W2-50-pHO.00-EB 549534 - 05048 10886173 _1.2588518E+14 2.09007E-10 __ 48.7070 : 35 W15-PP-3D 7.7850 8.2941 0.5
W2-50—pH900€A 459230 0.4385 10472748 1.2110443E+14 2.0107E-10  46.8573 | 36 Wi1-5-PP3E ,7.7687 8.2756 8-5039
[W2-50-pH9.00-SB 181,332 04516 0658370 1.2325092 04634F-10 687 ; 37 W1-5-PP-3F 7.8277 8.3339 5062
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WEGHTS ok THiM (313 §muua. 41y o ’ - ,
’ (4%
~~~~~~ - — 50 od € somapls Wi ise Biged
P—pounng, E_usmg Eppendorf S_synnge T for pH measurements=22.9 C ML——”} \ 5’ ;j}th“&!‘f‘d gfk ?I w{ ) ra ‘ m 5@ s V&
VIAL # | SAMPLENAME I _pH T WT VIAL ()| WT VIAL+SAMPLE (g] WT SAMPLE (g)] : «“' ""h”‘- ——
2 [W2-50-pH3.00P-C| 2.5 7.8087 85508 0.7221 e T s
3 [w2-50-pH3.00P-D| 7.7629 8.3809 0.6180 S -5 Nz " mes ox 3 steo T
4 |W2-50-pH3.00E-C 7.8461 8.3494 05033 - Region A: 11-UL= 0.0-100. Lor= 0 Bhas 0.00 12 Sigm0.zs
5 {W2-50-pH3.00E-Dj 1.8275 8.3314 05039 ‘»,3:;:228 [T UL- 0.0-2000 Loi- 0 Bhac 0.00 45 Siomacs. 30
6_ W2'50'9H3 OOS'C 7.7771 8___72281 04510 i —gggzgg SR ts'Is 50 b e érments
7 JW2-50-pH. 00S-D| 7.8015 8.2532 0.4517 @ " T0-233 31 2 signd svror or 50 pob exe | ,.
8  [W2-50-pHd.00P-C| 372 7.7321 8.5121 0.7800 — 4 | S T Coulhzer oo, ’3323’5 P W e S -
S [WESh-oIL00PD L Foea e — — 3R RRIDIINE L% AhS IRD
10  |W2-50-pH4.00E-C 7.7538 8.2591 0.5053 4 8.74  3.50 91.52 505.882 3.02 511.41 2.07 705.80
11 |W2-50-pH4.00E-D] 7.7352 8.2368 0.5036 S 904 0,00 0.0 489,236 3.0 495,76 3 09 719,04
12 W2-50-pH4.00S-C| 7.7994 8.2389 0.4395 <7 8.80  1.53 199.5 502.867 3.0z 505.01 3.08 ;i;% B
13 |W2-50-pH4.00S-D| 7.8216 8.2863 0.4647 S 588 0714397 4esidus 0% ieade M :
14 |W2-50-pH5.00P-C|  4.05 7.8072 8.6454 08382 | 1D - 6185 1139 7075 448,980 03 453,63 5.08 109 55
15 = |W2-50-pH5.00P-D 7.8547 8.4925 0.6378 12 9.81  1.78 162.0 445.811 3.02 448.17 3.09 "/_02790- :
16 __|W2-50-pH5.00E-C 7.8144 8.3191 0.5047 14 12037 1331414 3500400 3.05 98,38 3.12 712.80
17 |W2-50-pH5.00E-D| 7.8277 83306 0.5029 , 18 13042 1127 201.4 355,043 3,02 087,35 3.1z 708.21
18 TWesoolbn0et e e e L [ RS eRemmI inimn IR
19 [W2-50-pH5.00S-D) 7.8369 8.2871 0.4502 ) | . 13..15.20 - 0.00. 0.00 289.440 3.03 28643 3.18-720.50 -
B TS e s € T EE EaiR R
(W2 - . =C i . . , ‘ ‘ . .00 0.C .33 . 38. s18 v
22 JW2-50-pH6.00E-C 7.7837 8.2866 05029 oo dowe ofsans e AL AL SEubk o
L e BE EELERGE HRERE
-50-pH6. , . . , . i 27 96.40 .95 98. . . 44. . 9. —
25 __|W2-50-pH6.00S-D| _ 7.7218 8.1841 0.4623 sl olsasaiss a7 s saira oz oese '
L
V2-50-pH7.00P- .82 . : — 2 120. 0. . 34, . . . .71
28 |W2-50-pH7.00E- 7.7348 8.2352 0.5004 i | s 99390 3lfs f2e7 0.000 0100 000 0.00 0000 R
|29 |W2-50-pH7.00E-D 7.8148 8.3153 0.5005 - L 3813237 130 6654 30,685 3,31 3348 4.8 757,09
30 W2-50-pH7.00S-C 7.7608 8.1889 0.4281 , e s 37 128.70 0.97 85.20 31.602 3.30 33.07 4.28 708.17
31__|W2-50-pH7.00S-D] 7.7824 8.3260 05436 L 11, 14 Ipa DATA PeoCESSED. | ]
TR e e e[| ISR ¢ 1, i
34  |W2-50-pH8.00E-C| 7.7621 8.2634 ~ 0.5013 e L ] gggTﬁANgngigggEsssn v
35 |W2-50-pH8.00E-D] 7.8338 8.3364 05026 ] CI3 Ch SauaR: IeA DATA PROCESSED
36 W2-50-pH8.00S-C 7.7812 82185 04373 H3 CHI SQUARE 164 DATA PROCESSED
37 __ |W2-50-pH8.00S-Dj 7.7701 8.3082 _ 0.5381 BKG IPA DATA PROCESSED
38 |W2-50-pH9.00P-C| _ 8.91 7.8003 8.1551 -~ 0.3548 4 S IR -
39 |W2-50-pH9.00P-D 78163 84059 0.5896 o Sl _ o -
40 |W2-50-pH9.00E-C| 7.8512 8.3534 0.5022 '
41_|W2-50-pH9.00E-D 7.7815 8.0844 05029 —
42 [W2-50-pH9.00S-C 7.7901 82488 0.4587 o
43 |w2-50-pH9.00S-D| 7.8036 8.3079 0.5043
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19
S —
q ' SAMPLE NAME CPM B WEIGHT (g) MASS ATOM CONV__ MOLE CONV __ ppb U(233) % U(233) LOST
MA1-50-FEP-1D 288,232 0.5035 969.6763  1.12131118E+14 1.861715E-10 43,3853 2,8970
G ll 1-50-FEP-1E 488.665 0.5068 964.2167  1.11499781E+14 1.851233E-10 __ 43.1411 | 3.4437
Y Vex NON i sorerar 505,852 0.5023 1007.1312 _ 1.16462319E+14 1.033626E-10 __ 45.0612 0.8538
, W1-50-FEP-2D 505.186 0.5078 9948523 1.15042416E+14  1910052E-10 . 445118 03758
147 (%3 W1-50-FEP-2E 489.218 0.5023 073.9558  1.12625003E-+14 1.869932E-10 _ 43.5768 2.4684 .
2?6 (] W1-50-FEP-2F 502.867 05059 994.0047  1.14944406E+14 1908424E-10  44.4739 0.4607
{Y3 - Jefylwi-so-FEP-3D 498.085 0.5067 082.0978  1.13671502E+14 1.887292E-10  43.9814 " 1.5629
0 L Ge- It | [wisorepse 499.216 0.5074 983.8707  1.13772531E+14 1.888968E-10 _ 44.0204 1.4755
el b e . |Wiso-FEP-3F 496.959 0.5046 984.8573  1.13886619E+14 1.890862E-10  44.0646 1.3767
(wwes fW1-50-PP-1D 448.289 0.5031 891.0535__ 1.03039350E+14 1.710765E-10 ___ 39.8676 10.7702
walrolled topy W1-50-PP-1E - 445.811 0.5053 £82.0699  1.02023652E-+14 1.693001E-10 __ 30.4746 11.6498
Y W1-50-PP-1F 396533 0.4446 891.8871  1.03135757E+14 1.712365E-10  39.9049 10.6867
W1-50-PP-2D 356.490 0.5041 707.1811  81776786206722 1.357742E-10 _ 31.6408 29.1831
W1-50-PP-2E 362.314 0.5075 7139192 82555064224321 1.370678E-10 319422 . 28.5084
. |wi-so-pP-2F 355.043 - 0.5010 708.6687  81948802881073 1.360598E-10  31.7073 . 200342
! |wi-50-PP-3D 267.726 ~ 0.5033 571.6780 _ 66107626205085 1.097586E-10 25.5781 42.7523
. |wi-s0-pP-3E 286.902 0.5044 568.7986  65774549598328  1.092056E-10 25.4492 43.0407 .
" lwi-s0-PP-3F 289,440 0.5052 5729216  66251328700337 1.099972E-10  25.6337 426278
\W1-5-FEP-1D 38.506 0.5056 76.1590 8806852572053 1.462204E-11 3.4075 19.6777
! [wi-sFeEP-1E 38.114 ~ 0.5051 75.4583 872582505188 1.448751E-11 3.3762 20.4167
| |wisFepE 38.339 0.5048 75.9489 8782553817751 1.458169E-11 3.3981 19.8993
T wi-s-FEP-2D 44.420 0.5028 88.3453  10216042012045 1.696172E-11 3.9528 6.8253
. |wis-Fep-2E 23.826 0.5031 87.1119  10073419080411 1.672492E-11 3.8976 8.1260
— W1-5-FEP-2F 44.693 0.5039 88.6942  10256390179381 1.702871E-11 3.9684 6.4573
W1-5-FEP-3D 44.233 0.5055 §7.5035  10118697679024 _1.68001E-11 3.9151 7.7131
\W1-5-FEP-3E 43.472 0.5061 853033 9864276020576  1.637768E-11 3.8166 10.0335
\W1-5-FEP-3F 43.955 0.5053 860879  10050082526404 1.670112E-11 3.8920 8.2568
fV1-5-PP-1D 32.790 0.5083 64.5091 7459688488368 1.238534E-11 2.8863 31.9644
W1-5-PP-1E 32.772 0.5067 64.6773 7479135939067  1.241763E-11 2,8938 31.7870
e \W1-6-PP-1F 32922 0.5044 65.2696 7547628534748  1.253134E-11 2.9203 31.1623
W1-5-PP-2D 34.074 0.5047 67.5134 7807090241538 1.206213E-11 3.0207 28.7959 -
—————— W1-5-PP-2E 34.723 0.5035 68.9633 7974751344242 1.32405E-11 3.0856 27.2668
I pwisppoF 0.000 0.5049 0.0000 [ 0 0.0000 100.0000
W1-5-PP-3D 30916 0.5091 60.7268 7022303356523 _1.165915E-11 2.7470 35.9535
W1-5-PP-3E 30,632 0.5069 60.4301 6967992772830  1.160218E-11 2.7038 36.2665
MW1-5-PP-3F 31.602 0.5062 62.4200 7219245535432 1.198613E-11 2,7932 34.1573
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Protocol #: 5 Name:U-233 3% 2 sigma 10-May-93 17:08
Region A: LL-UL= 0.0-100. Ler= 0 Bkg= 0.00 %2 Sigma=0.25
Region B: LL-UL=100.-350. Ler= 0 Bkg= 0.00 %2 Sigma=3.00
Region C: LL-UL= 0.0-2000 Ler= 0 Bkg= 0.00 %2 Sigma=0.10
Time =998.899 QIP = SIS
U-233 3% 2 sigma error for 50 ppb experiments
St TIME CPMA A:2S% CPMB B:25% CPMC C:28% SIS FLAG
1 998.88 18.85 1.45 2.937 3.869 27.88 1.20 135.30 B
2 5.84. 3.65 108.1 758.193 3.01 763.38 3.05 683.88
- 3 6.61 2.88 135.4 669.983 3.01 8672.42 3.06 683.81
4 8.10 1.79 179.7 546.1898 3.01 547.18 3.08 696.36
5 8.14 2.91 112.9 543.132 3.02 546.81 3.07 686.25
B 9.48 3.56 86.96 466.938 3.02 471.27 3.08 885.35
7 g.11 2.78 111.5 484.879 3.02 488.15 3.08 687.37
8 4.82 8.85 54.38 919.470 3.01 929.58 3.03 668.13
2] 6.08 2.43 154.9 728.135 3.01 733.47 3.05 683.16
10 8.08 0.00 0.00 546.383 3.02 547.03 3.08 692.97
11 8.07 2.98 111.0 548.116 3.02 552.05 3.07 680.67
12 10.17 1.79 180.0 434.133 3.02 437.70 3.09 685.44
13 9.27 0.48 B828.5 477.214 3.02 477.73 3.08 695.486
14 5.07 2.94 141.7 873.789 3.01 878.83 3.04 673.62
15 6.50 2.89 127.1 681.9886 3.01 684.27 3.06 6886.32
18 8.35 0.93 334.3 529.278 3.02 531.40 3.08 B884.41
17 . 8.81 3.89 88.11 513.323 3.02 517.53 3.08 682.58
18 8.57 1.53 192.4 461.840 3.02 464.39 3.09 694.33
19 38.867 0.07 3782. 457.146 - 3.02 457.23 3.10 685.07
20 6.26 1.17 308.3 706.967 3.01 710.48 3.06 684.18
21 9.92 0.00 0.00 445.450 3.02 444.20 3.11 701.21
22 8.27 1.80 197.5 535.152 3.01 538.14 3.08 689.94
23 8.33 0.00 0.00 531.157 3.02 531.42 3.08 B688.51
24 9.83 1.50 194.7 459.057 3.02 460.80 3.09 681.868
25 9.73 4.17 74.22 454.208 3.02 459.99 3.08 687.05
26 6.24 6.638 80.76 709.242 3.01 717.95 3.05.868.41
27 5.94 4.95 81.21 745.211 3.01 750.74 3.05 667.78
28 10.81 1.87 143.2 415.813 3.02 418.87 3.10 688.73
29 10.23 1.38 205.4 431.569 3.02 432.43 3.10 688.25
30 13.32 2.82 91.25 330.8997 3.03 334.43 3.12 688.28
31 11.10 5.28 56.20 397.423 3.02 402.66 3.09 679.17
32 3.95 1.05 430.8 1124.81 3.00 1128.32 3.03 658.74
33 4.53 12.39 42.51 979.403 3.01 993.53 3.02 658.52
34 8.23 2.80 116.7 537.038 3.02 541.26 3.07 688.52
35 8.01 4.84 74.18 552.389 3.01 558.14 3.07 686.78
38 10.28 2.88 101.8 430.484 3.02 433.82 3.09 680.33
37 7.68 5.82 83.768 575.476 3.01 583.69 3.06 682.48
38 11.54 4.44 B84.39 382.158 3.02 387.28 3.10 693.88
39 6.90 6.12 62.47 641.121 3.01 645.45 3.06 681.37
40 7.97 1.82 198.8 554.905 3.02 556.69 3.08 891.42
41 7.986 1.40 229.5 555.857 3.01 557.42 3.08 686.44
42 8.75 0.82 369.0 505.292 3.02 508.69 3.08 685.32
43 7.78 1.36 239.3 568.528 3.02 570.71 3.07 689.92
44 120.92 0.58 146.5 33.815 3.28 35.27 4.21 874.70
. SYSTEM NORMALIZED )
C14 IPA DATA PROCESSED
C14 CHI SQUARE IPA DATA PROCESSED ——————
H3 IPA DATA PROCESSED
H3 CHI SQUARE IPA DATA PROCESSED S
BEG IPA DATA PROCESSED
e
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SAMPLE NAME CPMB WEIGHT (g) MASS ATOM CONV__ MOLE CONV
: ] ! g X e . ppb U(233) % U(233 ___ : —
.hs x:'z”:::ix';‘ ‘b g;z 2-2‘2:; 1049.9634  1.21417647E+14 _ 2.0159E-10 26.9785 : 2,5'42‘27“ VIAL # SAMPLE WT. VIAL & ACID (g) WT. VIAL, ACID, & SAMPLE (g) | WT. SAMPLE (g) II l E i I w
T 546:199 X 1084.1149  1.25364535E+14 2.08143E-10 48.5056 -0.6248 55 W1-50-IHP-1G 7.8041 8.3042 0.5001
C 0.5033 10852354 1.25494114E+14 2.080581E-10  48.5557 0.7288 )
W -50-5H3.00-E| 543.132 0.5039 1077.8567 _ 1.24640855E+14_2.069415E-10____ 48.2256 -0.0439 56 W1-50-HP-1H 7.8215 8.3229 0.5014 k FE-P
» Z0pRIS £ sowe O 171230 S e 57 || W1-50-IHP-1i 7.8401 8.3416 0.5015
‘ wi___""z’s‘”’ : D : . . 1.2413169E+14  2.060961E-10 _ 48.0286 0.36 ~50-IHP-:
hm Mdﬁ _ SOPHAOOPE & 519.470 57550 ST e T e .94‘: 58 W1-50-IHP-2G 7.8605 8.3642 0.5037 TD
1D 3 EDpUOp D i o  wermes tamseserid pioosseio i roes T Wissira erod Sat0 25015
. m-sszpmm-ig 546.383 0.5053 1081.3042 1.25039511E+14 2.076034E-10___ 48,3798 6% 60 W1-50-1HP-2I 7.8184 8.3180 0.5046
o e0 B D sioile 05036  106530% 125859541E+14 208064910 deeors 10221 61 || Wi-50-1HP-3G 7.8125 83142 - 0.5017
-50-pH4.00-5K @  434.133 0.4395 987.7884 __ 1.14225562E+14 1.8064B0E.10 44,1957 8.3160
A /l "[[ 13 o W2-50-pH4.00SB D 477.214 -0.4647 1026.9202  1.18751715E+14 1.971637E-10 _ 45.9470 4.6831 62 W1-50-1HP-SH 7.7%89 8.2968 0.5029
xzz'z:“mfz:: c :::;:: 0,8382 1042.4588  1.20547526E+14 2.001453E-10 __ 46.6418 32416 63 W1-50-IHP-3I 7.8290 83821 L 0.5031
‘ L S—— - ] . 0.6378 1069.2788  1.23648021E+14 2.052046E-10  47.8418 0.7523 64 W1-50-PP-1G 7.7894 8.2878 0.4984
sc& Vwﬁuh on W2.50pHS.00-Eff ¢ 529.278 05047 _ 10486982 1.21269035E+14_2.013402E-10 46,9210 2.6625 3
W2-50-pHS 00-ER 513953 Py prom— T z 65 W1-50-PP-1H 7.7985 8.2999 0.5014
on P 6'7 P m’w‘?ﬁ‘/qy 2,-55:‘1>H5.oo-s’ C___ 461640 0.4557 10150340 1.17145009E %14 T.04406TET0 350055 5::2: 66 W1-50-PP-11 7.7487 8.2510 0.5023
"W wz-sa:HmfooPW‘ g :::;;: __0.4502 10154287 1.17421823E+14 1.949557E-10 45.4324 5,7505 67 W1-50-PP-2G 7.8074 8.3056_ 0.4982
‘4%.0 [T, V250 pH6.00.7F ey gjfiz :33:97::: :2“2898422 2;::::: :Lo-;::z:g sz:; 1.3547 68 W1-50-PP-2H 7.8477 8.3477 0.5000
iﬁ%% E X 2 . 0.1316
~Fp :"501’::-0“*50 € 53.152 0.5020 1064.1320 1.23053764E +14_2.043064E-10 476115 1.2300 69 W1-50-PP-21 7.8252 8.3265 0.5013
‘/' < /4‘/ 2 .00-E 531.157 0.5028 1056.3982  1.22150438E+14 2.028216E-10 _ 47.2655 1.9478 70 W1-50-PP-3G 7.7809 8.2353 0.4544
M-SS:PH&OGS’ € 450.057 0.4651 987.0071__ 1.14135215E+14_1,894089E.10 44,1608 8.3885 71 W1-50-PP-3H 7.7931 8.2958 0.5027
CuwEa t‘“’“ﬂﬁ? W2- PHE0O-SPp D 454.208 0.4623 982.4919  1.13613087E+14 1.886321E-10  43.9587 8.8076 PP 79 " 8.004 0.5013
09 |W2-50-pH7.00-PA €  709.242 0.7827 906.1479  1.0478485E+14 1.730745E-10 40.5430 15.8937 72 W1-50-PP-3I 7.7928 - ! -
Lepd “L“""'““’”"'""“'"‘ B . 1.03330098E+14 1.715741E-10 Y - 73 W1-5-IHP-1G 7.8457 8.3374 0.4917
- : 9611354130498) 1.505775E-10 _ 37.1879 22.8538 74 WH-5IHP-1H | 7.8131 - 8.3057 0.4926
-50-pH7.00-EB 431.569 0.5005 862.2757  99711567731966 1.655513E-10 38.5800 19
! = .. .9658 -~ . .
:z»:;.x:" (.D 330,997 0.4281 7731768 89408377700887 1.484449E-10 34,5936 28,2357 75 W1-5-IHP-11, . 7.7953 8.2880 0.4927
e &:HB‘OO-P 397.423 0.5436 731.0946 110552 1. 10 32.7107. . 321417 76 W1-5-IHP-2G - 7.7339 8.2276 0.4937
NE-SO-pHSVOO-P, 3 '91;4.:;30 1.0233 1099.2964 1.27120089E+14 2.110578E-10 _ 49.1848 2.0339 77 W1-5:1HP-2H 7.8153 "8.3006 0.4943
T oot LISIIEL A 1SSSISET0 dsodia 53174 78 Wi1-5-HP-2I 7.7412 8.2363 0.4951
e . - 1.238818E+14__ 2.056812E-10___ 47.9319 0.5654 79 WA-5104P3G |- 78032 8.0961 0.4929
20PHOOOEE D SSaces  0%0m  iooncesi |ameadeatia aiGosEto  ois aooes ] -5 : . .
-so-ppna:ws: ; ;::97; :.;33;? 9844363 1.19B37035EF14 1.B00054E10 440457 —  Goort 80 W1-5-IHP-3H 7.8076 8.3021 0.4945
[WosopraoorE 6 sss1ee T SEt14 2OSVERAEI0_ ATeds 0.7355 81 WA-5-1HP-3 | 7.7722 8.2671 0.4949
d : - :2455430 Y 10 48.1921 X
W:'5“PHH9-°°-P! D 641121 0.5896 1087.3830 1.25742448E+14 2.087705E10 486518 -0.22:1 82 W1-5PP-1G 77747 8.2711 0.4964
iﬁ -50-pHO.00ER & 654605 0.5022 1104.9482 1.27773654E+14_2.121429E-10____ 49.4977 25585 83 W1-5-PP-1H 7.7807 8.2832 0.5025
%&%&D 5§55.857 0.5029 11053032 1.27814707E+14 2.12211E-10 49.4536 -2.5014 i 84 W1-5-PP-11 | 7.7330 8.2347 0.5017
= -pHg-DO-sr ¢ 505.202 0.4567 11015740  1.27383468E+14_2.11495E-10 ___ 49.2867 -2.2453 |
50-pHO.00-Sf D _s68.528 05043 1127.3607__ 1.3036538E+14 2.164459E-10 - 50.4405 -4.6387 ; 85 Wi-5-PP-2G | 8.1438 8.6239 0.4801
f 86 W1-5-PP-2H 8.0815 8.5758 0.4943
T T T — — 1 87 W1-5-PP-2| 7.7817 8.2750 0.4933
LTEn  imeeT R ) 88 W1-5-PP-3G 5.0877 8.5657 0.4980
- e 89 W1-5-PP-3H 8.0544 8.5509 0.4965
= 90 W1-5-PP-3I 7.7802 8.2787 0.4985

2 MA4 293

™

Jhe Linal o

of W50 pmd WES samples Were x‘»f}ukm

ond Wi

d fr o

| Yhe o U sach Solubhov was

lopg Olm Na NO?‘____mas F&@mtd &,WM;

wd Seindi ﬂah‘m

in_|ooog H,0

— Wf:/gl;l-Ell:; : 6/o;-l6 T(DEZGREES o] wh. Na M03 Used : 00\ 8 ke L)
-50-FEP- . 0.3 ' :
w1-50-FEP-2| 6.28 20.3 wt. Mlu_pﬂf'mﬂto-‘ 1000-03
W1-50-FEP-3| 6.47 20.3
W1-50-PP-1| 6.52 20.3 - Tl L iwead ™ e hm {.L
W150PP2| 6.52 20.3 This 5010_".‘!" wil b‘f'm‘d (n Kk—-Kéf-A—Pm‘—“d‘” on: *
— | W1-50-PP-3 | 6.48 20.3 ne gt Fea&, - R SRR '
W1-5-FEP-1| 6.84 20.3 J e » /
W1-5-FEP-2 | 6.87 20.3 - ' / -
w1-5-FEP-3| 6.88 20.4 Lo SR
| wisPpp1]| 688 20.4 /
W1-5-PP-2 | 6.89 20.4 ;
R W1-5-PP-3 | 6.89 20.4 /

]

/
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- WRITTEN BY: Bobby Pabalan

KINETICS EXPERIMENT K3*A
(Initial pH ~6.5; 0.1m NaNO.; equil. with atmospheric CO,

BASED ON: Kinetics Experiment K3
(GC-07-151)

DATE WRITTEN: 30 July 1992
REVISED BY: Todd Dietrich
OBJECTIVE:

Determine the time it takes to reach sorption equilibrium between 233U solutions and
clinoptilolite.

K3*A Solution K3*A (3 Bottles)
L] Initial ZU = 50 ppb
L] Initial U = 0.1 + x (where 0.1m is from NaNO, and x is from
NaHCO,)
L] Initial pH = 6.5

STEP 1

In precleaned 250 mL Teflon (FEP) bottles, prepare 250 g of 50 ppb U solution by
diluting 25 g of a 500 ppb #*U stock solution to a total of 250 g by taring 0.7m NaNO,
solution into the plastic bottle on the Mettler 4600 balance. The bottles will be labeled
K3*A*A, K3*A*B, and K3*A*C with ...*C being a control.

STEP 2

Take 2 500 uL samples of each solution. MAKE SURE THE WEIGHT OF THE SAMPLE
IS KNOWN AND RECORDED. Add 500 pL 0.02 M HNO, and 5 mL scintillation cocktail to
each and count within the same day as sampling.

To each K3*A solution add 0.0032 g of NaHCO, to adjust the pH. Cover the bottles
with a kimwipe and place on a gyratory shaker set at ~ 120 rpm and monitor the pH
periodically until it reaches equilibrium with atmospheric CO,. When this occurs, proceed to
the next step.

STEP 3

Take 2 500 pL samples of each solution. MAKE SURE THE WEIGHT OF THE SAMPLE
IS KNOWN AND RECORDED. Add 500 L 0.02 M HNO, and 5 mL scintillation cocktail to
each and count within the same day as sampling. This is the initial 233U concentration.

Into K3*A*A and K3*A*B add 0.5 g Na-Clinoptilolite. DO _NOT add to the bottle
labeled K3*A*C as this is the control.. Return to the gyratory shaker set at 120 rpm.

STEP 4

At the times below, take a 500 uL sample of each solution and prepare for liquid
scintillation counting. MAKE SURE THE WEIGHT OF THE SAMPLE IS KNOWN AND
RECORDED. Add 500 yL.0.02 M HNO, but NOT the cocktail. The cocktail will be added at
the end right before counting. Label the samples K3*A*A-1, where 1 is the sampling time.
Every third sampling time take two samples. Measure and record the pH and temperature of
each solution at each sampling time.

. Use the following Atimes: 2, 4, 22, 46, 70, 94, 142, ‘190 238, 310, 382, and 454 hours.

These times can be adjusted as necessary.

STEP 5
Add the: scmtlllatlon cocktail to all samples and count using LSA. Convert counts to
ppb U and-plot vs time. Plot pH vs time.
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SMMPLE WRIGHTS Folh W2-50, TUIBD Shmpy N4,

oc 12 al_{ng , 0L M WO, 2 JW-IM
P=pouring, E=using Eppendorf, S=syringe. T for pH measurements=22. v d ’ o
I 500 - \24wps 0D M | (Zr\h?s , 204
H e = B
VIPLE NAME SAMPLE (g)] WT SAMPLE {g) —
| VIAL # | SAMPLE NAME pH | WT VIAL (g) |[WT VIAL+ 00 o‘o( Mo } < 0.0] M
i 2 |W2-50-pH3.00P-E| 2.96 7.7758 8.5811 0.8053 6- ZA(ooﬁ M H IQ‘F;‘:‘;
il 3 |w2-50-pH3.00P-F 7.8189 8.8956 1 .07657)
- 4 |W2:-50-pH3.00E-E 7.7850 8.2829 o.4:;1
| 5  |W2-50-pH3.00E-F 7.8319 8.3280 0-:3 o
i 6 |W2-50-pH3.00S-E 7.7998 8.2338 0. 2
I [ 7 |w2-50-pH3.00S-F 7.7856 8.2179 0.4354
i 8 |W2-50-pH4.00P-E| 3.7 7.8101 8.5555 0.7441
‘ 9 |W2-50-pH4.00P-F 7.7981 8.7022 . °‘9331
10 |W2-50-pH4.00E-E 7.7687 8.2618 0.4 o1
' 11__|W2-50-pH4.00E-F 7.8261 8.3202 o.4§53
i 12 |W2-50-pH4.00S-E 7.8178 8.2831 0.4
| | : 8.1835 0.3827
4 | 13 |W2-50-pH4.00S-F 7.8008 oseet
/[ 14 |w2-50-pH5.00P-E| 4.06 7.8100 8-;:23 o585 Y M,A*‘ S 2]
8. - ' - :
: ‘ 15 |W2-50-pH5.00P-F 7.7835 h
16 |W2-50-pHS5.00E-E 7.8298 8.3244 0.4946 SUbim
i 17 |'W2-50-pH5.00E-F 7.8279 8.3222 8.:3:2 M Me
. 18 [W2-50-pH5.00S-E 7.7918 8.2660 0.5420
19 |W2-50-pH5.00S-F 7.7749 8.3169 05420 L o o
’f 20 |W2-50-pH6.00P-E| 4.36 7.7922 8.4527 0500
‘! 21 |W2-50-pH6.00P-F 77880 e 0.4955 Protocol #: 5 Name:U-233 3% 2 sigma 13-May-93  07:17
‘ 22 |W2-50-pH6.00E-E 7.7713 8.2668 . Region ‘A: LL-UL= 0.0-100. Ler= 0O Bkg= 0.00 %2 Sigma=0.25
: 23 |W2-50-pH6.00E-F 7.8074 8.3032 0.4958 Region B: LL-UL=100.-350. Ler= 0 Bkg= 0.00 %2 Sigma=3.00
’ ey 7.7639 8.1994 0.4355 Region C: LL-UL= 0.0-2000 Ler= 0 Bkg= 0.00 %2 Sigma=0.10
i 24 |W2.50-pH6.00S-E : 52549 0.4840 Time =999.99 QIP = SIS
; 25 W2-50-pH6.00S-F 7.7709 - 0.7800 ‘ U-233 3% 2 sigma error for 50 ppb experiments )
26 |W2-50-pH7.00P-E| 6.41 7.7900 8.5700 : ; A
W2-50-pH7.00P-F 7.7936 8.4698 0.6762 ; S# TIME  CPMA A:2S%  CPMB B:2S%X  CPMC C:2S% _ SIS FLAG
27 -50-pH7. 78009 8.2959 0.4950 i 1999.98 18.27 1.44 2.992 3.66 28.40 1.19 135.87 B
28 |W2-50-pH7.00E-E : S 0.4939 z 2 5.84  1.83 212.4 786.015 3.01 788.33 3.05 706.71 . -
29 |W2-50-pH7.00E-F 7.7851 8.2790 . 3 6.82  2.78 131.6 669.062 3.01 673.86 3.08 705.98 .-
30 |W2-50-pH7.00S-E 7.7838 8.2161 0.4323 4 8.18  1.51 212.1 540.528 3.02 542.26 3.08 715.40
F 7.8068 8.2701 0.4633 : 5 7.95  4.88 71.88 556.253 3.02 562.54 3.07 715.16
31 |W2-50-pH7.00S-F : 92278 13943 ] 8 9.24 1.07 277.8 478.393 3.02 480.04 3.08 718.87
32 |w2-50-pH8.00P-E| 7.71 7.8335 : o ) 7 9.18  0.00 0.00 482.707 3.02 482.84 3.10 720.33
33__|W2-50-pH8.00P-F 7.7927 8.8457 1.05 : 8 4.93  2.23 187.9 899.239 3.01 901.21 3.05 694.77
7.7823 8.2777 0.4954 8 6.15  0.89 408.4 720.097 3.01 720.87 3.06 706.26
1 34 |W2-50-pH8.00E-E : =L 0.4953 10 8.08  0.00 0.00 548.487 3.02 546.78 3.08 716.93
‘ 35 |W2-50-pH8.00E-F 7.8207 : 3455 11 8.20  2.07 156.6 538.203 3.02 542.57 3.08 713.31
36 |W2-50-pH8.00S-E 7.7729 8.1151 - ” 12 10.43  0.96 292.6 423.374 3.02 425.10 3.10 718.71
H8.00S-F 7.8048 8.2401 0.4353 : 13 8.17 3.08 101.7 481.741 3.02 485.87 3.08 714.56
37 |W2-50-pHS. o18 36178 0.8360 14 5.03  0.00 0.00 881.899 3.01 883.73 3.05 638.55
38 |W2-50-pH9.00P-E} 886 | 7.781 : 1.0186 : 15 6.5  4.10 92.21 671.970 3.01 677.97 3.05 706.24
‘|39 |w2-50-pH9.00P-F 7.8306 8.8492 . ; 18 8.35. 0.49 634.2 529.703 3.02 530.40 3.09 717.89
40 |W2-50-pH9.00E-E 7.7802 8.2744 0.4942 i 17 8.33. 1.25 251.2 530.982 3.02 533.78 3.08 709.18
- 77443 8.2381 0.4938 ‘ 18 9.48 *3.45 90.11 466.987 3.02 471.81 3.08 714.59
41 |W2-50-pH9.00E-F : Yo 0.4645 18 9.77  5.18 61.22 452.074 3.02 457.78 3.08 711.85
42 |W2-50-pH9.00S-E 7.8199 . v 20 8.43 = 1.88 193.8 688.454 3.01 692.28 3.08 708.11
43 |W2-50-pH9.00S-F 7.7998 8.2389 0. 21 10.09  0.00 0.00 437.543 3.02 437.70 3.11 724.08
1 i 22 8.59  2.03 155.7 514.836 3.02 518.21 3.08 713.08
e — T 23 8.58  0.00 0.00 515.073 3.02 516.24 3.09 716.26
1 24 9.51  3.23 95.86 464.728 3.02 469.29 3.08 715.28
25 10.01  1.91 153.4 441.064 3.02 444.93 3.09 714.85
26 6.28  1.17 308.8 707.072 3.01 708.98 3.08 896.17
4 MA1 1993 ™ 27 5.90 © 3.10 126.0 751.415 3.01 755.84 3.05 895.50
28 10.11  0.61 463.6 436.573 3.02 437.77 3.10 714.32
‘ , 28 9.99  0.00 0.00 442.353 3.02 442.87 3.10 717.37
. : o 30 13.59 - 0.89 276.0 324.234 3.03 325.17 3.14 719.06
‘ ~ o 31 11.09  2.10 133.0 397.728 3.02 403.70 3.09 711.29
he - 2-S0 B IM H v bb‘\wﬂ“\ & omd 32 3.85  4.27 114.5 1122.58 3.01 1126.79 3.04 683.04
: £
: “ o\ ’ﬂ.& of 33  4.51  4.45 103.2 983.926 3.01 991.33 3.03 692.54
, Yhe ' dm ents < 34 8.05  3.21 104.5 549.308 3.02 552.58 3.08 719.35
B Md ‘H\&\f P LR Qd \05 7 W 35 8.17  3.13 106.3 541.194 3.02 544.92 3.08 713.45
\ ) "’L_ 36 10.40  1.59 178.8 424.796 3.02 426.98 3.10 717.85
. /Z: He yalye nﬂ-f—dﬂ—A o(WlDUSH (5¢¢' -?...2“’ f2 1 37 7.82  2.98 113.7 565.422 3.02 587.89 3.08 707.81
. ) LI A . 38 11.25  2.42 115.5 392.208 3.02 395.78 3.10 722.51
{Volum e . /1( +‘¢A |US‘{M.¢4V‘ - 38  B8.82  6.83 57.46 648.621 3.01 656.35 3.05 703.48
U
40 8.03  0.85 485.2 551.055 3.01 552.42 3.08 719.98
41 8.01  2.07 157.9 552.563 3.01 555.99 3.07 713.81
42 8.71  2.89 111.0 507.456 3.02 511.44 3.08 716.35
43 7.99  2.00 163.5 553.829 3.01 556.58 3.08 711.13
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—w2

‘ 1.‘82 ‘187.1 4807686

9.19 3627 483.6% 3.08 7i8.02 |
e o i 58 9.24 2.91 106.8 478.068 3.02 481.77 3.09 714.93
57 8.32 2.40 127.6 473.939 3.02 477.71 3.08 715.01 (
58 . 9.31 1.56 192.1 474.452 3.02 475.47 3.10 717.38
SAMPLE NAME CPM B WEIGHT (g) MASS ATOM CONV___ MOLE CONV __ ppb U(233) % U(233) LOST S8 8.77 1.82 171.0 503.963 3.02 508.15 3.09 716.48 I
MW2-50-pH3.00-PC 786.015 0.7221 1088.5127 _ 1.25673084E+14_2.080874E-10 ___ 48.7023 10330 — — . . .
W2-50-pH3.00-PD 669.062 06180 1082.6246  1.25192201E+14 2.078569E-10 ___ 48.4389 -0.4865
WW2-50-pHa.00 EC 540.520 0.5033 1073.9608 _ 1,0410108E+14 2.061952E-10  4B.0517 0.3169
e e e 2 S# TIME  CPMA A:2S%  CPMB B:2S% CPHg cézgg 7155£ g FLAG
e ; y Y y y x y y 80 9.13 1.10 273.0 483.755 3.02 487.4 . .
-50-pH3,00-SD X . . [23575647E+14 2.051720E-10 _ 47.8134 08111
T S T 81 9.10 0.00 0.00 485.469 3.02 484.57 3.10 722.78
W2-50-pH4.00-PD 720.097 0.6636 10851371 1.25482745E+14 2.083393E-10 ___ 48.5513 07197 82 8.88 2.10 148.3 497.008 3.02 500.898 3.08 711.85
W2-50-pH4.00-£C 548,497 0:5053 10854578 1 9E+14 20B4066E-10 48,5670 0.7522 63 8.98 5.17 64.14 482.890 3.02 497.84 3.08 713.98
R v e el M o oo 84 9.85 0.00 0.00 443.841 3.02 443.96 3.10 718.69
[W2-50-pha.00-5C 423.574 0.4355 563.3083 _ 1.11304741E+14 1.6404B0E.10  43.1004 10,6882
wz-so-:;m.oc»so 481.741 0.4647 1036.6710 _ 1.1987823E+14 1.990341E10 46,3628 3.7788 85 8.87 2.79 107.0 442.845 g . g% igg . gg g . g? Zié . gg
WW2-50-pH5.00-PC 561,889 0.8382 10521224 1.21664998E+14 2.020007E-10 _ 47.0742 2.3447 886 9.686 0.00 0.00 457.153 . . . .
W2-50-pH5.00-PD 671.970 0.6378 10535748 1.21832048E+14 2022795E-10  47.1391 2.2099 87 12.31 1.77 148.9 358.096 3.03 360.79 3.12 715.32
\W2-50-pH5.00-EC 529.703 0.5047 1040.5403_1.21966412E+ 14_2.015040E-10 46,9586 3.5643 B8 11.85 3.09 89.38 372.113 3.02 378.49 3.11 711.73
e == e - 69 12.08 1.01 258.5 364.972 3.02 366.63 3.12 717. éi'
== y - - - ' - - - 70 17.18 1.76 128.5 255.982  3.04 258.43 3.17 718.
-50-pH5,00-SD 452.07 0.4502 1004.1626 _ 1.16119037E+14 1.927027E10 44,9283 6.7962
T Y ST R T MK ST T T 71 14.83  0.55 422.5 296.873 3.03 298.50 3.15 719.94
W2-50-pHs.00-PD 437.543 0.4140 1056.8671  1.2221367E+14 2020116E-10  47.2864 1.9043 72 15.08 2.31 104.5 292.360 3.03 298.50 3.14 712.68
2-50-pHb.00-EC 514.996 0.5029 10230332 1.16405060E.+ 14 1.065885E-10 45,8129 20611 73 110.40 0.17 507.9 37.271 3.25 38.01 4.18 722.12
W2-50-pH6.00-ED 515.073 0.5028 10244093 1.1846032E+14_1.966799E-10 45,8342 2.9169 74-111.88 0.02 5784. 36.729 3.28 37.21 4.21 718.88"
IW2-50-pH6.00-5C 264.726 0.4651 0091950 1.15544696E +14_1.918301E-10 44,7061 7.2572 75 108.17 0.00 0.00 37.715 3.25 37.97 4.20 724.91
W2-50-pH6.00-SD 441,064 0.4623 054.0645  1.10325805E+14 1.831742E-10 42,6868 11,4462 . . . . g . .
- 78 85.32 0.00 0.00 43.830 3.22 44.16 4.02 718.82
-50-pH7.00-PC 707.07 78 3755 1.0446425E+14__1.734420E-10___ 40.4189 16.1510
x:xm.olwo 751.3-2 :‘ea:; ﬁoasa 11.02414:;4135114 1.730025€-10___ 40.3164 16.3636 77 85.80 0.84 148.4 43.493 3.22 44 .72 3.98 708.95
[W2-50-pH7.00-EC 436,573 6.5004 872.4480 _ 1.00887871E+14 1.675044E-10 __ 39.0352 19.0216 78 85.52 0.43 221.3 43.532 3.22 44 .32 4.01 712.97
-50-pH7.00-ED 442,353 0.5005 883.8222 1.0220315E+14 1.696881E-10 39.5441 17.9659 79 97 . 16 O . 00 0 B 00 42 . 757 3 . 22 43 . 00 4 N 08 715 .18
I%z-so-pm.wsc 24234 0.4281 7573791 8756156700056 1.454119E-10 __39.8667 29,7020 80 95.98 0.69 137.8 43.328 3.22 45.13 3.85 705.54
T T I N I T T T T a—— 81 94.00 0.00 0.00 44.295 3.21 44.79 4.01 718.74
W2-50-pH8.00-PD 983.926 ".9601, 1024.8055  1.18506134E+14  1.96756E-10 45.8519 4.8802 82 123.82 0.00 0.00 32.8989 3.29.. 32.77 4.41 737.52
|W2-50-pHi8.00-EC 549.306 05013~ 1085.7630 _ 1.26711497E+14_2.103794E-10 49.0267 -1.7059 83 119.684 0.54 158.0 34.169 3.28 35.08 4.26 711.68
o SHBE 880 '8 s B e LS
Ty , : 0% : 1742 : , 85 119.32 0.63 138.7 34.281 3.28 36.24 4.1 .
X .00-SD . y 7749 1.21500182E+14_ 2.01742E10 ___ 47.0139 2.4698
T T TR T M W A T a——— 86 117.85  0.01 5918. 34.702 3.27 35.82 4.23 713.04
ﬂ»ﬁ_o—pHQo&PD' 548,621 0.5696 11001035 1.27213416E+14 2112127610 49.2209 -2.1088 87 114.84 0.16 534.8 35.705 3.27 36.70 4.20 718.50
W2-50-pHS.00-EC 551,085 0.5002 1097.0820  1.068B7144E+ 14 2.10671E-10 . 40.0047 1.8460 88 120.23 0.15 575.7 33.979 3.28 35.48 4.22 710.03
T T M MMNCUWETOET T % 12451 0'00 000 32757 323 33137 432 71904
{W2-50-pre.005D 559,620 05043 1038.2134__ 1.2609485E+14 _2.108496E10 45,1364 554 gg 12‘; . §§ g . g? ?;f g 523 . ZZZ g . gg 52? . g; g . 3% ;ég . gg
o 92 8:02 3.42 88.71 551.372 3.02 556.51 3.07 714.03
93 8.18 0.00 0.00 540.529 3.02 540.87 3.08 721.03
94 8.03 2.84 125.4 550.433 3.02 554.81 3.07 719.28
’ g5 8.21 1.07 2968.0 539.273 3.01 545.41 3.07 715.88
1 MA'{ 1993 Exp. K3%A 96 7.85  0.85 376.4 563.505 3.02 567.85 3.07 717.59

SYSTEM NORMALIZED

K3x A ¥pt

Cl4 IPA DATA PROCESSED

*C14 CHI SQUARE IPA DATA PROCESSED

Re gl Ml KA solofions  was megsne]]

H3 IPA DATA PROCESSED

H3 CHI SQUARE IPA DATA PROCESSED

6-4'5‘/5-1-5

8

1Y

BEG IPA DATA PROCESSED

c ¢4/ 2.4 The 54 np[wb lo Yo WJ # on proc 269.
n Mx_( 992 ™

ke s# l'l’f% L Jm WZ'SD rdl WMM 273%.

The WI-5 WbB0 ay $O  K3kK  SAmAES vawi

AmaM/.(%» ahubﬁmmm

FiNlsHE WURTWG B LSA. The RESVLTS FoLiow-
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Resou1s of THE THIRD SAMMLING ofF W (-S© amd WI-S

[4_May 199> 1

_dNp M€ INTTiav SambiNG P LS¥A o uTonss

Sy | —
T SAMPLE NAME CPM B WEIGHT (g) MASS ATOM CONV__ MOLE CONV__ppb U(233) % U(233) LOST } Thf, F H o C K.L K?ﬁ “ 99[ b ‘iﬁ" & Was (tmm .
2e Jevt GC' b m W1-50-FEP-1G 480,686 0.5001 0611708 1.1114B602E +14 1.845403E-10 ___ 43.0052 37478 4
) W1-50-FEP-1H 476.069 0.5014 053.4683 _ 1.10256865E+14_1.830507E-10 426602 45200 H [T oC) K
10 6 ‘ W1-50-FEP-11 473.939 05015 9450420 1.00282569E+14_ 1.814421E-10 422832 5.3637 i 4 (
yin %5 . W1-50-FEP-2G 473.452 0.5037 9419337 1 74 1.808451E-10 421441 5.6751 4
(43 -4 W1-50-FEP-2H 503.963 0.5164 9750160 1.12852661E+14 1.873695E-10 _ 43.6645 2.2721 ’ K3*hy L 7 4 4/ u o
ﬁ G' c-(. W1-50-FEP-2! 483.755 0.5046 958.6901 1. 414 1.840623E-10 __ 42.8038 3.9971 } . ‘I
TWER Cov\ffolkﬂ_“ W1-50-FEP3G 485.469 0.5017 067.6480 _ 1.11806573E+14_1.857821E-10 __ 43.2946 3.1001 1 *B é qK ) q
- W1-50-FEP-3H 497.008 0.5029 068.2840  1.14262867E+14_ 1.897441E10 442179 1.0336 Ty
. W1-50-FEP-31 492.990 0.5031 0750046 1.13313898E+14 1.881350E-10 438430 1.8727 i xC 7 22 [2v.
W1-50-PP-1G 443,641 0.4984 8901304 1 T4 1.70B093E-10 ___ 09.8263 10.8627 ~ : 1
W1-50-PP-1E 442.845 0.5014 863.2170 _ 1.02133167E+14_ 1.695719E10___ 39.5170 11,5550
W1-50-PP-11 457.153 0.5023 910.1195  1.05244105E+14 1.74737E-10____ 40.7206 8.8610
W1-50-PP-2G _ 358,096 0.4982 718.7796 __ 83118009017855 _ 1.38001E-10___ 32.1597 26.0217
e e e e s s The W2 S0 com ploo , fafen om 13 M 1293 (sec p27-272) /wc.
W1-50-PP-21 364,972 0.5013 728.0511  84190139253815 1.397811E-10 __ 32.5745 270032, D‘ h d h
Wi-50-PP-3G 255.962 0.4544 563.3407 _ 65143410272568 1.081577E-10____ 25.2050 43.5673 -ﬂ
W1-50-PP-aH 206.873 0.5027 S90.5570 _ 66200642857857 1.133831E-10 264228 40.8618 L] “U"' m b‘l Lm '/‘S U II’ l /0 .S I — —
Wi-s0-PP-al 202.360 0.5013 560.2037  67440321756862 1119713E-10 __ 26.0938 415082 p t 1 #: . i
W1-5-FEP-1G 3727t 0.a017 75.000 8765369372050 1.455316E-11 33015 200560 rotoco S Name : U 19‘1‘[3}"'93 03:07
W1-5-FEP-1H 36.729 0.4926 745615 8622120073420 1.431533E-11 3.3360 21.3625 Reg}on A: LL-UL= 0.0-100. . %42 Sigma=0.25
Wi-s-FEP-11 37.715 0.4927 765476 8851 1.469664E-11 3.4249 19.2679 Region B: LL-UL=100.-350. Ler= %2 Sigma=3.00
\W1-5-FEP-2G 43.630 0.4937 889735 1021930758213 1.696714E-11_____ 3.9540 6.7955 Region C: LL-UL= 0.0-2000 Ler= 0 Bkg= 0.00 %2 Sigma=0.10
W1-5-FEP-2H 43.493 0.4943 87.9891 _ 10174852004269 1 11 3.9368 7.2009 Time =998.99 QIP = SIS B )
W1-s-FEP-21 ! . I ; x X : - : .
w::FEP-:G :2?:?, g:::; Zii: 10167521oz:z:: ::asl;:: : 2::2 :f:: U-233 3% 2 sigma error for 50 ppb experiments
W1-5-FEP-3H 43.329 0.4945 87.6218 10132386674222 _1.682282E-11 3.9204 7.5882 Bi Y
oo FEn ooz g T s e S# TIME CPMA A:25% CPMB B:2S% CPMC C:2S5% SIS FLAG
[W15PP1G 32,889 0.4964 66.0550 7661578947126 1.272054E-11 2.0644 30.1231 1 999.98 19.08 1.45 3.257 3.50 28.61 1.18 142.60 B
W1-5-PP-1H 34.169 0.5025 67.0980 7663132387831 1.305518E-11 3.0424 28.2848 ‘ 2 5.06 0.00 0.00 877.178 3.01 879.68- 3.05 872.08
MW1-5-PP-11 34.161 05017 68.0905 7873826835585  1.307293E-11 3.0465 28.1873 H 3 3.74 4.47 112.5 1185.25 3.01 1190.37 3.03 v655 X 77
W1-5-PP-2G a2t - 04801 713622 8252161407653 1.370108E-11 3.1929 24,7367 T 4 8.14 0.59 525.8 543.057 3.02 544.24 3 . 08 891 : 09
W1-5-PP-2H 34.702 0.4943 702043 8118266053938 1.347877E-11 31411 25.9579 ; ) ' 2 ’ ’
5 o2 se702 odoss Toxds_eriedeostenn LMTSTIEL 2 e 5 8.12 4.21 80.63 544.526 3.02 553.53 3.08 684.62
5272 B0y Lo 12578 ] = = e 8 8.85 0.54 528.6 443.577 3.02 445.36 3.10 680.27
oz s son o e ]7689290029652276063 13““9 m Py o 7 g9.61 0.00 0.00 459.480 3.02 461.71 3.08 695.12
e = e 7o TecsemroRcos 1.262TET ey 50,6504 8 5.52 0.32 1188. 802.802 3.01 804.00 3.06 680.72
S _ _ g9 4.50  1.38 309. .187 . :
z-:'mm 557.411 = 04976 71201090 1.09537210E+14 2.150709E-10 ___ 50.1200 i 10 8.17 2.72 ?.gg % ggg . ég; ' ggé ggg g% g g$ ggg gg
*A*ASIU2 551,372 0.4973 1108.7311 _ 1.28211102E+14_ 2.128602E-10 49,6070 . 11 8.25 3.48 85.25 536.016 3.02 538.51 3.0 0
3*A*B*IU1 540.529 0.4975 10864905 1.2563024E+14_ 2.085991E-10 486119 ! 12 8.83 0 ) 45. : ;. .28 09, 981 60
3 ATB U2 " 550,433 0.4967 1103.7357  1.27633442E+14_ 2.119101E-10 493834 | ) -08 3845. 500.140° 3.02 '501.29 'g.09 891.80
S oAz oL e e  aone ; 13 10.75 4.57 65.23 410.138 3.02 415.67 3.09 680.08
e = o T R R T I T | 14 4.83 1.87 253.7 958.514 3.01 981.02 3.04 8662.85
: 15 7.01 0.34 986.4 631.838 3.01 634.44 3.07 685.53
e 186 8.50 5.41 62.95 519.684 3.02 524.57 3.08 683.47
4 17 8.52 2.42 131.9 518.339 3.02 522.80 3.08 686.99
T‘\C . pr KS*A Sp’llhm wa” : 18 9.55 1.88 158.2 462.083 3.02 485.84 3.09 687.55
h”v‘ &(’ N Hw + : %g léig i’;g 154.1 382.893 3.02 387.35 3.10 681.57
) i, . . 91.95 689.578 3.01 8695.53 3.05 878.53
dgm &h n a o QJ\W') 21 6.43  2.87 129.2 687.878 3.01 691.14 3.06 679.08
?H 22 8.58 1.92 163.8 514.808 3.02 518.86 3.09 685.85
23 8.25 0.45 682.1 535.773 3.02 538.78 3.08 688.74
gg lggg ;.?j 199.0 426.501 3.02 428.07 3.10 688.93
. 9. . 141.6 475.645 3.02 478.17 3.09 887.85
I3 MA1 19193 © o0ve , 26 °8.18  0.08 3785. 718.983. 3.01 720.09. 3.06 674.45 i
. 4.68 75.80 583.023 3.02 589.46 3.08 677.24
The gu 0" %l KB*A %kh.“s w“t ‘\f’mwsud 28 10.71 0.27 1018. 411.776 3.02 414.34 3.11 687.32
23 10.85 3.10 93.57 414.020 3.02 418.43 3.10 684.82
30 14.21 0.43 547.3 309.682 - 3.03 310.38 3.15 692.70
.W 31 14.85 3.05 80.98 300.292 3.03 304.22 3.14 883.00
OH lﬂc gg %g; ;gg é92.1 1521.74 3.00 1525.50 3.02 635.27
: ‘ . . 9.99 1117.85 3.01 1125.04 3.03 658.58
K‘?’*“’QA .T.OO{tOLM i gg ggé 323 113982 559.575 3.01 560.52 3.08 683.60
- = . .43 135.1 549.185 3.02 553.75 3.07 681.18
*% é‘qg /zz'l-l 36 13.10 3.08 85.02 336.208 3.03 340.32 3.12 686.45
— . { 24 37 9.61 4.56 69.05 459.386 3.02 463.90 3.09 885.52
- *“ . 4‘17 22 . 38 4.66 2.40 179.4 851.248 3.01 954.22 3.04 670.99
‘ 1 39 3.88 3.36 143.3 1143.685 3.01 1148.97 3.03 £64.13 b
: 40 8.18 2.14 151.3 541.473 3.02 545.29 3. 5
- 41 8.25 0.82 381.8 536.018 3.02 537.08 3. 883
. 42 8.50 3.88 85.01 519.884 3.02 526.10 3.
43 8.97 1.45 209.4 492.284 3.02 493.24 3.
44 4.19 7.43 87.79 1059.03 3.01 1087.81 3.
45 4.18 6.66 74.80 1065.49 3.01 1077.88 3.
46 4.10 5.57 88.13 1084.06 3.00 1089.83 3.
a7 4 19 . K& K1 RN AN 1N72 &4 2 NN 1NKQ 11 <2




Resuits FroM tHE THIRD $AMPLING OF W2-8D | e A t
SAMPLE NAME cPmB WEIGHT (g) mass ATOM CONV MOLE CONV  ppb U(233) % U(233) LOST TT— K3x P ﬁ*ius 1418 : ‘6'2‘{ l6 O "H QQ
"7“‘_“-"’“ W2-50-pH3.00-PE 877.178 0.8053 1089.2562 1.2505906E+14 2.0913E-10  48.7356 -1.1020 : . : ;i
o, 44 17 W2-50-pH3.00-PF 1185.250 1.0767 11008173 1.2729596E+14 2.1135E-10  49.2529 21751 — 3 *I‘) 1.8444 8 '34 3 . 0 J{‘M ;
: = W2-50-pH3.00-EE 543.057 0.4979 1090.6949 1.2612543E+14 2.09406E-10  48.8000 -1.2355 "
ARVl ﬁcﬂ\oﬂ W2-50-pH3.00-EF 544,526 0.4961 1097.6134 1.2692547E+14 210735E-10  49.1095 -1.8777 ——t 4. *B ¥1 v3 1'8Z qg 1. 3‘30‘ 0. ’003
W2-50-pH3.00-SE 443577 0.4340 1022.0668 1.1818944E+14 1.9623E-10 457294 5.1344 . N 5
r PG W2-50-pH3.00-SF 459.490 0.4323 1062.8961 1.2201085E+14 2.04069E-10  47.5562 1.3447 — *IU'* 193“ fs. 3’5"“] ’ ) aqgg
_*L_#,qtm,(_ W2-50-pH4.00-PE 802.902 0.7454 1077.1425 1.2455826E+14 2.06804E-10  48.1936 0.0224 i A & y A
4 66. i, W2-50-pH4.00-PF 987.187 0.9041 1091.9002 1.2626481E+14 2.09638E-10  48.8539 -1.3474 I i *6 ¥ 1 V3 1-760( { .Z"é 3 ; Méz
W W2-50-pH4.00-EE 540.807 0.4931 1096.7491 1.2682553E+14 2.10569E-10  49.0709 17975 ,l r T _ — N 8
Jo ton W2-50-pH4.00-EF 536.016 0.4941 1084.8330 1.2544758E+14 2.08281E-10 485377 -0.6914 % IU“‘ 1. Bom 5 3059
. n.4970
opd (23] W2-50-pH4.00-SE 500.140 0.4653 1074.8764 1.2420622E+14 2.06369E-10  48.0022 0.2327 2 ¥ ¢ ) X
" W2-50-pH4.00-SF 410138 0.3827 1071.6958 1.2392843E+14 2.05759E-10  47.9499 05279 3% ) . ‘ M l
' W2-50-pH5.00-PE 958514 0.9326 1027.7868 1.1885089E+14 197328E-10  45.9853 4.6034 " K3xA *A ! 1'11 ZS g‘zgqé ) o ’ 7
W2-50-pHS.00-PF _ 631.836 0.5855 1079.1392  1.2478916E+14 2.07188E-10  48.2829 -0.1629 - T '
W2-50-pH5.00-EE 519.684 0.4946 1650.7157 1.2150233E+14 2.01731E-10  47.0112 24752 1 x8 | 1105 Z.2667 0. 4452‘
e W2-50-pH5.00-EF  ~ 518.339 0.4943 1048.6324 1.2126142E+14 2.01331E-10 46,9180 2.6686 ] ‘ .
W2-50-pH5.00-SE 462.083 0.4742 9744475 1.1268285E+14 1.87088E-10  43.5988 9.5543 - Lo Xc 1 . ‘(11?6 5.' 27‘ 6 O. 4-Q 70
s, \N2-50-pHS.00-SF 382.693 0.5420 706.0756  8.1648952E+13 1.35562E-10 315913 34.4639 u Az : :
W2-50-pH6.00-PE 689.578 0.6605 1044.0242 1.2072854E+14 2.00446E-10  46.7118 3.0063 L - ¥ ” . 1. 85 A { ,%qq (/] 0 M{ q
s, W2-50-pH6.00-PF 667.878 0.6622 10387768 1.2012174E+14 1.99438E-10 464770 3.5834 : =
' W2-50-pH6.00-EE 514.808 0.4955 1038.9667 « 1.201437E+14 1.99475E-10  46.4855 3.5658 1z * 32 11866 7 2% g/ 0‘ 4?65
e \N2-50-pH6.00-EF 535.773 0.4958 1080.6232 1.2496077E+14 2.07473E-10  48.3493 -0.3007 g 9 .
W2-50-pH6.00-SE 426.501 0.4355 979.3364  1.1324819E+14 1.88026E-10  43.8176 9.1005 \3 *(C2 1.335q {:' 33 L’) q& %
W2:50-pH6.00-SF 475.645 0.4840 9827376  1.136415E+14 1.88679E-10  43.9697 8.7848 T = 0. 4
W2-50-pH7.00-PE 718.983 0.7800 9217731  1.065917E+14 1.76974E-10  41.2421 14.4434 C e
W2-50-pH7.00-PF 583.023 0.6762 862.2050 9.9703386E+13 1.65538E-10 385769 19.9723 -
W2-50-pH7.00-EE 411.776 0.4950 831.8707 9.6195602E+13 1.59714E-10  37.2196 227879
W2-50-pH7.00-EF 414.020 0.4939 838.2669 9.6935238E+13 1.60942E-10  37.5058 221942 A
= \N2.50-pH7.00-SE 300.692 0.4323 7163821 8.2840772E+13 1.37541E-10 - 32.0524 33.5072 *
W2-50-pH7.00-SF 300.292 0.4633 648.1589  7.4951589E+13 1.24442E-10  '29.0000 39.8395 | Kox P> INTLAL pH2 .04 5./797[?5 ;00
W2-50-pH8.00-PE 1521.740 1.3943 1091.4007 1.2620705E+14 2.09542E-10  48.8316 13010 | ! ! o ; ;
W2-50-pH8.00-PF 1117.650 1.0530 10613960 1.2273738E+14 2.03781E-10  47.4891 14839 | 16/ Time TIME 16)» ‘ T 4’(,)
W2-50-pH8.00-EE 559.575 0.4954 11295418  1.306176E+14 2.16865E-10 505381 48412 | ' 5 / -
W2-50-pH8.00-EF 549.165 0.4953 1108.7523 1.2821354E+14 2.12873E-10  49.6079 29116 | ! ™ 2 , 13:00 y A . »70\0/:?-5‘
W2-50-pH8.00-SE 336.209 0.3422 9824927 1.1361318E+14 1.88632E-10  43.9588 8.8075 ; : : e
W2-50-pH8.00-SF 459.386 0.4353 1055.3320 1.2203614E+14 2.02617E-10  47.2178 2.0468 i - 2 ' 5[0 . 1500 4, . 1.04 / 23.6
W2-50-pH9.00-PE 951.249 06360 1137.8577 13157022E+14 2.18461E10 509101 56130 i 3 , 7 q~ - - —
W2-50-pH9.00-PF 1143.65 1.0186 1122.7665 1.2083412E+14 2.15564E-10  50.2349 4.2123 : . gz( 0 “ 2. ) /
W2-50-pH9.00-EE 541.473 0.4942 1095.6556 1.2669908E+14 2.10359E-10  49.0219 -1.6960 l tr H ? 0 ZZ "‘"7'10. ZD 'q
W2-50-pH9.00-EF 536.016 0.4938 1085.4921 1.2552379E+14 2.08407E-10 485672 07526 | : 3 ™ 5 /;7, . an & b . “ 1 /Z’ s
| W2-50-pH9.00-SE 519.684 04645 .  1118.8030 1.2937579E+14 2.14803E-10  50.0576 3.8444 | o } - R 1/Z/
' W2.50-pH9.00-SF 492.284 04391 & 1121.1205 1.2964378E+14 2.15248E-10  50.1613 40505 | | 3 10 5/23 900 70 /ZJ [
! | f f L 1vl 0 .
B S ¢ o 5/ K )
. o 5.:: 200 4 1.07/20.%
» T 5 00 2 /
o MAY 1493 o 1 K 1.04/22
: 8 n she; {30 0.8~ 2/72.2
T
T 4 » Sl 9IS 134,25 /22,
The (‘;H ok J('kc K3*® colvhons was  veweasured. : praEm. 138, 709/22.(
oH [T(70) - | 0 ™ b[2 900 , 3L 12 ]21.4
——— 1 w07, 9% * 5 05/
K3tpxn 704 [51:5 | 0/8 ! 30 oy 2 122'6
' — \Z A | K] v /2
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280 281
K3xprB  NtTipy oMz 698 S|afrs il .
C | campe OLte[TimE _ ATimE (o) pfree) the /ooﬂlw W M Mvmwl bt gy rabory 5&._2«4
N ™ 5k 130] ' 2 610/91.4 5] . ;
Z _5/n, 16l 4 64p 236 7t MM 493 T e ”
s ® 5hl , 904 2z . 697/28659 3 Tmﬁamohé YWom each K’#ﬂ colvtionsip Wuo {akw w@mkql mulcﬁd
& o sl2z 1%l 46 (96)05 . Bfwg/tﬂ & copufivg by l%m s;mb [l fion ewal;s«g The
E w53, 40/ 10 bl6jh) | smf_sg \uuq'M's ait m befow.  °
¢ ™ g4, 99 14 bq3/mq | A ,
1 ™ §fze 40/ L4z 096 Ju.0 1 ' VIAL # SAMPLE NAME WT VIAL WT VIAL+SAMPLE WT SAMPLE
g n gl , B3l BiAS o402 2 kewwan 7eme  osue  osos
[ ™ &ho, 916 2328 5. qb[/zZ} ,4 w 4 K3*A*B*3a  7.8212 8.3218 0.5006
to m b[L 10l o b. %I/ZI y o keacws 778 oo 0%
" wefs | 13b 2826 0.9 |8 7 KS*;A**C*fb 7.7974 8.3009 0.5035
1 w 6/e] , 931 4sYE  pqzfu.6 S KeaBa  7rses oases  osofs
v ! o 54 K3*A*C*4 7.7527 8.2528 0.5001
L - ?H of enth %Iuhm mmmggﬂejm;dlm be fpuud | 1
K3xA»C  NMiAL pH> T.02 5wty (f:02- e S On MLZY‘I 280. the hime of ML‘W was also mjed.
SAMALE pATe | TIME ATIME (ns) oH )
o b 5sho | w2 z 6??/z26 e wSe NlypHms  yeie W m e Some wam ‘
2 # Sko . 150 4 6.‘{'7/11«6 ﬁ be(nn e, (s %C.‘/si— ;Mw_&zﬂ Z _vrevyse 4
2 w3, 9oz z2 6.9k The spunples, nHl. bthoeen 448 l/\d; ‘J
4 o ke, 4oL A6 e A5 /9% pue DNIL1D). IR
s nogn 99 70 b.47ff
6 W2 Y3 94 6.96/104
1w gy T (42 Ltshro
8 wohy 472 0.5 b-4T[2p~ .
9 o _Sf30 "7 13425 69627 -
w6l |, 402 310 b44[e i
h ey, B %5 ra3[stt
n__ ol 43 usts  b.adfa
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Protocol #: 5 Name:U-233 3% 2 sigma 22-May-93 :
The welghts  oane (u (JUM o Yoo f“ ; Region A: LL-UL= 0.0-100. Ler= 0 Bkg= 0.00 %2 Sigma=0.25 0aea8
. i I (7] Region B: LL-UL=100.-350. Ler= 0 Bkg= 0.00 %2 Sigma=3.00 ’
W % DH —r. OW\O' ‘h %_;_M_MLG Z 'Zgb,. Region C: LL-UL= 0.0-2000 Ler= O Bkg= 0.00 %2 Sigma=0.10
’ - Time =999.98 QIP = SIS
: : - : 'U-233 3% 2 sigma error for 50 ppb experiments
;.M»MAM 14‘73”\'\*7 , - ? ' : sy  TIME  CPMA A:25%  CPMB B:25%  CPMC C:25% SIS FLAG
. : 1 999.98 18.84 1.48 3.228 3.52 28.67 1.18 143.90 B
L’.B)"ﬁ %k(BnC ) lz, Wad ﬁljux {a;{'a,ﬁu 2 giss 343 9548 528.987 3.0z 533.13 3.08 699,01
; ) ) 11 ) 3.081 3.02 534.90 3.08 699.78
T&‘_‘?u T Hme com. be e ,.2719 28D . 4 8.71 1.94 180.0 507.220 3.02 510.80 3.08 702.35
T 5 8.68 2.70 117.1 508.753 3.02 511.89 3.08 699.93
m . 8 2.32 0.80 381.5 522.928 3.02 525.85 3.08 697.54
rp 7 . 2.21 141.0 505.239 3.02 509.55 3.08 701.4
A M‘W} H‘l’;;\ﬁ ‘ g S'gi é.gg %ggﬁ‘o 495.537 3.02 500.51 3.08 705.73
~ . . 867. 469.142 3.02 470.69 3.10 704.27
6 eath lcrow\ 3mkp,/3wo§ .m)% ‘ § ﬂ g.zg g.sz 579.5 506.738 3.02 509.589 3.08 702.27
—_— 9.1 00 0.00 482.143 3.02 482.80 3.10 702.32
. )
b b nH MO( hmp CM%MW\— 1 %g 9.80 '0.00 0.00 460.001 3.02 458.94 3.11 705.25
; 8.88 3.74 86.60 508.984 3.02 513.15 3.08 696.27
W 27 *%’0 j SYSTEM NORMALIZED
r C14 IPA DATA PROCESSED
| C14 CHI SQUARE IPA DATA PROCESSED
\AlT FOIZ Sn,. e LK' lﬂ, - H3 IPA DATA PROCESSED
Sawu’) < H3 CHI SQUARE IPA DATA PROCESSED
BKG IPA DATA PROCESSED
‘. i ’
{  VIAL# SAMPLE NAME WT VIAL WT VIAL+SAMPLE WT SAVPLE .
i 2 K3*A*A*5 7.7551 8.2553 05002 | -
;, 3 K3*A*B*5  7.7729 8.2757 05028 . B
| 4 K3*A*C*5  7.7511 8.2512 105001 | : <
: S v CoT ; Resu s, ot cMCVl& ong
- VIAL# SAMPLE NAME WTVIAL WT VIAL+SAMPLE WT SAMPLE ! ) - ) ‘ _
g 5 K3*A*A*6a  7.8000 8.2997 04997 . ‘ o - T ;
g 6 K3*A*A*6b  7.7509 8.2422 04913 | CAUPLENAME  CPMB  WEIGHT " oluliy
o 7 K3*A*B*6a 7.7521 8.2520 0.4999 § K3*A*A*IU3 528.987 04998(9) 105: ::74 1A2Tz?3goggf¥4 Ag%l.:sif: ::)v oty avatan Lot
. K K X . . - 47.3549 ’
8 K3*A*B*6b 7.7504 8.2519 0.5015 K3*A*A*IU4 533.081 0.4993 1067.6567 1.234614E+14 2.0498E-10  47.7692 475621 Set FI l{"’ ‘f”
9 K3*A*C*6a 7.6815 8.1829 0.5014 ‘ K3*A*B*IU3 507.220 0.5003 1013.8317 1.172371E+14 1.9465E-10 45.3610 . 01 el& ” a[
; . % K3*A*B*IU4 508.753 0.4988 1019.9539 1.179451E+14 1.9582E-10 45.6349 45.4979 -
:‘ 10 K3*A*C*6b 7.7106 8.2125 0.5019 K3*A*C*U3 522.926 0.4962 1053.8613 1.218661E+14 2.0233E-10  47.1520 - pe "
1 o o o K3*A*C*1U4 505.239 0.4970 1016.5775 1.175547E+14 1.9518E-10 45.4838 46.3179 ((ACqu
. K3*A*A1 495.537 0.4971 996.8558 1.152741E+14 1.9139E-10 44,6014 .
lM‘N r‘ K3*A*B1 469.142 0.4952 947.3788 1.095527E+14 1.8189E-10 42.3877 0‘ wlbd‘ 0"’4‘
L K3*A*C1 506.738 0.4970 1019.5936 1.179034E+14 1.9576E-10 45.6188
_ﬂl lb‘l 0 ; K3*A*A2 482.143 0.4969 970.3019 1.122035E+14 1.8629E-10 - 43.4133 WV‘A “Nh'u
L9é4 D« %\7 K?:H‘l ‘Nlhﬂd 60/ l)'hms — L/ am/ d K3*A*B2 460.001 0.4965 026.4874 1.071369E+14 1.7788E-10  41.4530 o o f—
M)Z wuz lsf u ! K3*A*C2 508.984 0.4968 10245250 1.184737E+14 1.967E-10 45.8394
T Aults ol fpn) :
/A / ; The S% aaf/'b,fbuds o \hd{ ¥ on '494?»" Z219.
1

/

_—
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_ BKG. IPA DATA PROCESSED

>rotocol #: 5 Name:U-233 3% 2 sigma
legion A: LL-UL= 0.0-100. Ler= 0 Bkg= 0.00 %2 Sigma=0.25
Region B: LL-UL=100.-350. Lecr= 0 Bkg= 0.00 %2 Sigma=3.00
{egion C: LL-UL= 0.0-2000 VLer= 0 Bkg= 0.00 %2 Sigma=0.10
Fime -=989.899 QIP = SIS )
- }-233 3% 2 sigma error for :50 ppb experiments
"'S# TIME'  CPMA A:2S% CPMB B:25% CPMC C:28% SIS FLAG
1 999.98 18.15 1.45 4.128 3.11 29.82 1.18 163.87 B
2 10.68 2.48 115.4 412.164 3.03 416.15 3.11 876.91
-3 '10.89°° 0.59 465.5 411.881 3.03 412.09 3.12 879.25
4 11.98 0.80 325.1 386.807 3.03 367.84 3.13 875.37
5 12.48  0.00 0.00 352.042 3.04. 352.79 2.14 681.02
8 8.38 1.14 275.3 528.540 3.02 528.74 3.10 878.77
7 8.8 - 1.8Z2 171.8 508.429 3.02 511.18 3.09 678.50
{1 missing vial)
8 5.10 3.99 107.1 887.832 3.01 872.34 3.05 6868.89
10 7.61 2.868 127.6 580.497 3.02 582.92 3.08 678.15
i1 7.82 0.54 588.1 585.053 3.02 587.24 3.08 678.78
12 8.23 0.00 0.00 535.869 3.02 535.87 3.10 882.17
13 8.85 0.00 0.00 498.897 3.02 501.03 3.08 B884.286
14 8.90 3.77 85.45 495.760 3.02 500.85 3.08 678.84
15 8.62 1.39.253.8 B868.077 3.02 672.14 3S.06 678.00
186 4.04 5.85 85.20 1097.81 3.01 1105.57 3.03 855.98
17 7.77 1.57 208.9 587.815 3.02 572.11 3.08 877.77
18 7.71 3.18 108.1 572526 3.02 574.88 3.08 877.23
18 3.04 0.00 0.00 487.485 3.03 485.33 3.11 887.22
20 8.38 0.82 378.4 528.049 3.02 529.99 3.08 683.42
21 7.32 0.38 853.8 803.858 3.02 805.42 3.08 B80.56
22 4.41 1.71 254.9 1006.08 3.01 1011.90 3.04 661.65
23 7.89 0.00 0.00 558.370 3.02 558.28 3.09 683.78
24 8.38 2.09 153.0 526.779 3.02 528.72 3.09 680.21
25 8:92 0.80 373.8 494.078 3.03 4985.74 3.10 683.38
26 9:02 3.13 100.7 488.555 3.03 491.839. 3.09 879.21
27 20.08 0.21 937.8 217.076 3.08 218.31 3.22 694.08
28 8.53 1.52 194.8 462.294 3.03 464.30 3.10 883.83
29 8.24 0.02 13105 535.192 3.02 536.20 3.09 683.82
30 3.47 2.22 143.8 520.8865 3.02 524.98 3.08 878.71
31 3.92 1.36 223.2 494.527 3.02 497.87 3.09 878.17
32 8.26 1.43 221.7 534.371 3.02 537.13 3.09 B878.04
33 6.45 5.03 77.12 885.174 3.02 692.66 3.06 665.865
34 5.02 2.18 190.9 882.326 3.01 884.32 3.05 663.47
35 8.82 2.54 125.3 512.113 3.02 515.54 3.09 874.63
36 8.75 1.08 283.5 504.900 3.02 506.52 3.09 675.28
37 12.28 1.11 232.9 357.487 3.04 358.38 3.14 681.21
38 g9.20 1.72 176.1 479.133 3.03 482.46 3.089 872.02
39 8.18 2,70 121.2 5398.095 2.02 543.32 3.08 670.18
40 3.83 4.82 108.9 1222.32 3.01 1227.48 3.03 842.78
41 7.69 2.44 138.1 574.285 3.02 578.11 3.08 685.99
42 7.87 0.00 0.00 560.875 3.02 560.80 3.08 669.51
43 9.83 0.00 0.00 457.348 3.03 456.68 3.11 887.23
44 7.82 4.38 79.49 5B84.158 3.02 569.28 3.08 683.91
45 14.83 0.00 0.00 295.802 3.04 294.45 3.18 8689.46
48 4.45 2.85 187.8 995.847 3.01 997.82 3.05 656.18
47 7.75 2.14 155.5 569.420 3.02 573.15 3.08 874.862
. 48 7.84 1.51 215.5 583.081 3.02 587.37 3.08 6872.75
49 9.086 2.92 107.2 486.711 3.02 488.894 3.10 B872.18
S# TIME CPMA A:25% CPMB B:2S% ' CPMC C:25% SIS FLAG
50 8.14 5.05 68.51 541.818 3.02 3547.08 3.08 671,31
(1 missing vial)
52 12.38 0.00 ©0.00 354.548 2.04 353.83 23.15 873.73
53 14.76 0.77 304.9 296.356 3.04 298.50 3.18 870.80
54 8.63 3.68 88.81 510.820 3.02 515.02 3.09 B687.78

SYSTEM NORMALIZED

C14 IPA DATA PROCESSED

C14 CHI SQUARE IPA DATA PROCESSED
H3 IPA DATA PROCESSED

H3 CHI SQUARE IPA DATA PROCESSED

24-May-93

03:03

Calulebions done_with Jala sn prge 264

SAMPLE NAME CPM B WEIGH_T {(g) -~ "MASS ATOM CONV  MOLE CONV ppb U(233iz
K3*A*A3a 412.164 . 04982: 827.3063 95667784808641  1.588374E-10 37.0154 %
K3*A*A3b 411.681 0.5012 821.3907 94083713867296  1.577017E-10 36.7507 V¥
K3*A*B3a 366.907 0.5006 732.9345 84754845638222 1.407187E-10 32.7930
K3*A*B3b 352.042 0.5017 701.6982 81142757731130 1.347215E-10 31.3954
K3*A*C3a 526.540 0.5082 1036.0882 1.19810835E+14 1.989222E-10 46,3568
K3*A*C3b 508.429 0.5035 1009.7895 1.16769716E+14 1.93873E-10 - 45,1801

* . L . )
K3*A*A4 _,g:54N548 0.5014 707.1161 81 769265237003 1.857617E-10 31.6379
K3*A*B4 A29&956 0.5013 592.3718 68500506866981 1.137315E-10 26.5040
K3*A*C4 510.820 0.5001 1021.4357 1.1811646E+14 1.96109E-10 45,7012
4_§_,__“ A ,?’b.»: S ;‘ - ) RO i —— RRRn I Y T )
SAMPLE NAME cPM B WEIGHT (g) MASS ATOM CONV  MOLE CONV  ppb U(233) % U(233) LOST
W2-50-R*pH3.00*P1  867.833 0.7649 11345705  1.3119911E+14  2.1783E-10 50.7631 -5.3079
W2.50-R*pH3.00*P2  580.497 05127 1132.2352  1.3092906E+14 2.17382E-10  50.6586 -5.0912
W2.50-R*pH3.00*E1  "565.053 0.5004 11202026  1.3057838E+14  2.168E-10 50.5229 -4.8097 6 /I‘I /44 ro
W2-50-R*pH3.00*E2  535.969 05012 1069.3715  1.2365964E+14 2.05312E-10  47.8459 0.7437 fL& V.
W2-50-R*pH3.00*81  498.697 0.4552 10955558  1.2668754E+14  2.1034E-10 49.0175 -1.6867 See G-/
W2-50-R*pH3.00*S2  495.760 0.4629 1070.9873  1.2384649E+14 2.05623E-10  47.9182 0.5937 _—_.._.lf_il_lﬁ;:_.
| W2:50-R*pH4.00*P1  668.077 0.5905 1131.3751  1.308296E+14 2.17217E-10  50.6201 5.0113 lv _ 4
_ W2-50-R*pH4.00*P2  1097.610 0.9613 11417976  1.3203483E+14 2.19218E-10  51.0864 59787 J_Mﬁ@.ﬁg!'___
| W2-50-R*pH4.00*E1  567.815 0.4999 11358572  1.3134789E+14 2.18077E-10  50.8206 . 5.4274 } .
W2-50-R*pH4.00*E2  572.526 0.4988 1147.8067 13272971E+14 2.20371E-10  51.3553 65365 !2 (73 lgu«’a oS
W2-50-R*pH4.00*S1  487.465 0.4407 11061153  1.2790861E+14 2.12367E-10  49.4899 -2.6668
' W2-50-R*pH4.00*S2  528.049 0.4824 1094.6289  1.2658036E+14 2.10162E-10 48.9760 -1.6007 WA  (on [Roued
\ W2-50-R*pH5.00*P1  603.659 0.5504 1096.7642  1.2682727E+14 2.10572E-10  49.0715 41.7989
| W2-50-R*pH5.00*P2  1006.080 0.9381 1072.4656  1.2401744E+14 2.05906E-10  47.9844  0.4565 Py 08 ’
© W2-50-R*pH5.00*E1  559.370 0.5009 1116.7209  1.2913606E+14 2.14405E-10  49.9648 3.6520
' W250-R*pH5.00*E2  526.779 0.4986 10565162 1.2217309E+14 2.02844E-10 ~  47.2707 1.9369
W2-50-R*pH5.00*S1  494.078 0.4645 1063.6771  1.2300115E+14 2.04219E-10  47.5911 1.2722
. W2.50-R*pH5.00*S2  488.555 0.4608 10602322 1 +14 2. 10 47.4370 15920
W2-50-R*pH6.00*P1  217.076 0.2011 1079.4431  1.248243E+14 2.07246E-10  48.2965 0.1911
: W2-50-R*pH6.00*P2  462.294 0.4343 1064.4577 1.2309143E+14 2.04369E-10  47.6261 1.1997
| W2-50-R*pH6.00*E1  535.192 0.5008 1068.6741  1.23579E+14 2.05178E-10  47.8147 0.8084
* W2-50-R*pH6.00*E2  520.665 0.5004 10404976 1.2032073E+14 1.99769E-10  46.5540 3.4237
| W2-50-R*pH6.00*S1  494.527 0.4693 1053.7545 1.2185373E+14 2.02314E-10  47.1472 2.1932
" W2-50-R*pH6.00*S2  534.371 0.5215 1024.6807 1.1849171E+14 1.96732E-10  45.8464 4.8918
" W2.50-R*pH7.00*P1  685.174 0.6500 10541138  1.2189528E+14 2.02383E-10  47.1633 2.1598
“ W2-50-R*pH7.00*P2 §82.326 0.8360 10554139  1.2204562E+14 2.02633E-10  47.2214 2.0392
" W2.50-R*pH7.00*E1  512.113 0.5011 10219776  1.1817913E+14 1.96213E-10  45.7254 5.1426
i W2-50-R*pH7.00*E2  504.900 0.4986 1012.6354 1.1709881E+14 1.94419E-10  45.3074 6.0008
 W2.50-R*pH7.00*S1  357.467 0.4167 857.8522  9.9200038E+13 1.64702E-10  38.3821 20.3764
W2-50-R*pH7.00*S2  479.133 0.4547 1053.7343  1.218514E+14  2.0231E-10 47.1463 2.1951
 W2:50-R*pH8.00*P1 539,095 0.4867 1107.6536  1.280865E+14 2.12662E-10 - 49.5587 -2.8096
. W2-50-R*pHB.00*P2  1222.320 1.0880 11234559  1.2091384E+14 2.15696E-10  50.2658 4.2763
© W2-50-R*pHB8.00*E1  574.285 0.5014 11453630  1.3244712E+14 2.19902E-10  51.2459 -6.3097
W2-50-R*pH8.00*E2  560.675 0.5007 1119.7823  1.2048903E+14 2.14991E-10  50.1014 3.9353
W2.50-R*pHB.00*S1  457.346 0.4011 1140.2204  1.3185348E+14 2.18917E-10  51.0162 5.8332
| W2-50-R*pH8.00*S2  564.158 0.4960 1137.4153  1.3152807E+14 2.18376E-10  50.8903 55720
! W2-50-R*pH9.00*P1  295.602 0.2588 11422025 1.3208165E+14 2.19295E-10  51.1045 6.0163
. W2-50-R*pH9.00*P2  995.647 0.8927 11153209  1.2897313E+14 2.14134E-10  49.9018 35212
{ W2.50-R*pH9.00*E1  569.420 0.5007 1137.2479  1.3150871E+14 2.18344E-10  50.8628 5.5564
| W2-50-R*pH9.00*E2  563.091 0.5003 11255067 1.3015099E+14  2.1609E-10 50.3575 4.4667
| W2.50-R*pH9.00*S1  486.711 0.4298 11324128  1.3094959E+14 2.17416E-10  50.6665 5.1077
2.20814E-10  51.4584

| 'W2-50-R*pH9.00*S2
[

541.818 0.4711

1150.1125

1.3299635E+14

-6.7505

L2
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‘\f‘"" ""“") d&“* and \) fm_mcw"‘Vava& Q_]Quk#mc, Q[(o«.h

The Ligyid  Sciutillahion -AN\\!s}g of K%xnrﬂ(s.w g1 /l’lt‘)”am

bkM.

VIAL # | SAMPLE NAME | WT VIAL |WT VIAL+SAMPLE| WT SAMPLE]
2 K3*A*A*7 | 7.7000 8.2011 0.5002
3 K3*A*p7 7.7555 8.2546 0.4991
4 K3*A*BE7 | 7.7302 8.2283 0.4981
™ 5(~0f1).

T

Region A: LL-UL= 0.0-100. Ler= 0 Bkg= 0.00 %2 Sigma=0.25
Region B: LL-UL=100.-350. Ler= 0 Bkg= 0.00 %2 Sigma=3.00

Region C: LL-UL= 0.0-2000. Ler= 0 Bkg= 0.00 %2 Sigma=0.10
Time =989.88 QIP = SIS .

The Hﬁ,i) Suintilbtion Awelysre of  K3kny .S avd balorh) hay

Gui aw "o wellas e caleoleled

U-233 3% 2 sigma error for 50 ppb experiments

S# TIME CPMA A:2S% CPMB B:2S% CPMC C:25% SIS FLAG
1 999.98 18.84 1.48 3.308 .48 28.81 1.18 145.08 B

Conton Wy tion Ale aven below/. The ot gorfvts?@m{ s

3 18.94 0.47 420.5 219.561 .05 220.53 3.21 686.04

b the vis(# o py252. vial 2 is a blank: | o

' U-233 3% 2 sigma error for 50 ppb experiments

3

2 186.85 0.98 223.4 263.588 3.04 285.48 3.17 680.51
3

4 8.62 1.35 227.6 512.933 3.02 514.89 3.08 S&l.lq

Protocol #: 5 Name:U-233 3% sigma 26-May-83 03:15 t

Protocol #: 5 Name:U-233 3% 2 sigma 28-May-93 04:32

Region B: LL-UL=100.-350. Ler= Bkg= 0.00 %2 Sigma=3.00

2

Region A: LL-UL= 0.0-100. Ler= 0 Bkg= 0.00 %2 Sigma=0.25
0

Region C: LL-UL= 0.0-2000 Ler= 0 Bkg= 0.00 %2 Sigma=0.10

W\
o |
260745 _J)
//

Time =999.98 QIP = SIS

—

; | Ge-1l- 143y,

’A// - . ‘ ;A ‘DM
bltdfa 12 - VerBcahon oun pLeg

al Mﬁ% 1943 _ Tt) B . (PORA tontrollo) top o8]

s#  TIME CPMA A:25% CPMB B:28% CPMC C:25% SIS FLAG
1 999.98 18.92 1.45 3.425 3.42 29.15 1.17 147.91 B
2 13.84 0.58 417.1 322.455 3.03 323.57 3.14 693.34
3 16.88 1.22 180.8 259.904 3.04 262.74 3.17 689.88
4 8.69 1.21 251.9 508.082 3.02 508.02 3.10 685.48
5 15.02 0.00 0.00 292.447 3.04 292.16 3.17 699.16
§ 15.22— 1.12 207.3 288.625 3.04 281.03 3.15 685.28
7 18.01 0.34 6098.0 243.327 3.04 244.48 3.18 685.80
8 18.03 1.32 181.9 243.053 3.04 243.95 3.18 892.45
8 8.74 1.90 163.2 505.042 3.02 507.24 3.08 686.40

10 8.47 0.44 693.1 521.250 3.02 521.86 3.08 686.27

e ceond wxd Jf camples Lroa He reverse —cxpeyimenic

wes prkea. The gH 'f ewdt gofphrn as slso masored,

e .
SAMPLE NAME CPMB | WEIGHT (g) | _ MASS | ATOM CONV | MOLE CONV] ppb U(233) |

__The Sompls

The wights a/w,w

2

wer_covnted Uiy g1 yjn{ﬂlaﬁﬁ . §(/\l¢/"§ I o
ber 61 o sl '

loagt { too wock yolvime)

Wl

K3*A*A5 322.455 0.5002 644.6521 | 7.454608E+13| 1.2377E-10 | _ 28.8431 "("‘"41{ ™
K3*A*E5 259.904 0.5028 516.9133 | 5.977466E+13| 9.9244E-11|  23.1278 . . :
K3*A*C5 508.082 0.5001 1015.0608 | 1.174B34E+14]| 1.9506E-10 | _ 45.4562 VeFicahow o
K3*A*A6a . 202.447 04997 - | 585.2451 | 6.767639E+13| 1.1236E-10 | _ 26.1851 <

K3*A*A6b 288.625 0.4913 587.4720 | 6.79339E+13 | 1.1279E-10 | 26.2847 cAlenlohgas 1>
K3*A*B6a 243.327 0.4999 486.7514 | 5.62868E+13 | 9.3453E-11 | 21.7783 '
K3*A*B6b 243.053 05015 484.6520 | 5.604404E+13| 9.305E-11 21.6843

K3*A*Céa 505.042 0.5014 1007.2637 | 1.164776E+14| 1.9339E-10 | _ 45.0671

K3*A*Céb 521.250 0.5019 1038.5535 | 1.200959E+14| 1.994E-10 46.4671

L AR A
Simpes, R

/

.__a_]./‘ R .
gl olobms  was I oy,

s o fe

(P _teodslor _pogt 299- 200)°

g SR

VIAL # | SAMPLE NAME| WT VIAL|WT VIAL+SAMPLE| WT SAMPLE|
2 K3*A*A*8 7.7712 8.2704 0.4992

o 3 K3*A*B*8 7.7531 82548 | 05017

§ 4 K3*A*C*8 7.7870 - 8.2868 0.4998

e . . . .

e e T T 2 A
SIS




288 ; 289
Shpe weiats por RoVERe W22 sawylivg time (S overall) 30 Mwg 115 1
P=pouring, E=using Eppendorf, S=syringe. T for pH measurements=22,3 C o
| | | th LR g the compls M%MMMMUM% ';‘“"M
VIAL # SAMPLE NAME pH WT VIAL (g) | WT VIAL+SAMPLE (g) | WT SAMPLE h, . v {.i ; Vi 'S
19 |W2-50-R*pH3.00*P3 2.95 7.8130 9.2113 : 1.3983 el <}' COM..L"ZLQ‘M f,AIW 14 ons. ¥ ol ,W«é |/(a/ #" L !f' 23 2 Zg““‘“
20  [W2-50-R*pH3.00*P4 7.7734 8.8614 1.0880 :
21 (W2-50-R*pH3.00*E3 7.7455 8.2449 0.4994 y
22 [W2-50-R*pH3.00*E4 7.7706 8.2729 0.5023
23 |W2-50-R*pH3.00*S3 7.7763 8.0783 0.3020 e :
24 \W2-50-R*pH3.00*S4 7.7215 8.2636 0.5421 ‘ Protocol #: S Name:U-233 3% 2 sigma . 317May—93 03:42
25 W2-50-R*pH4.00*P3 3.21 7.7583 8.6413 0.8830 —— ) Region A: LL-UL= _0.0—100. Ler= 0 Bkg= 0.00 ./.2 SJ:gma=0.25
26 |W2-50-R*pH4.00*P4 7.7229 8.6562 0.9333 : . Region B: LL-UL=100.-350. Lcr= O Bkg= 0.00 %2 SJ_.gma=3.00
— : E—— Region C: LL-UL= 0.0-2000 Lcr= O Bkg= 0.00 %2 Sigma=0.10
27 |W2-50-R*pH4.00*E3 - 7.7367 8.2386 - 0.5019 g Tiﬁe"=999 99 QIP = SIS
28 W2-50-R*pH4.00*E4 7.7202 8.2222 0.5020 — - U-233 3% 2 sigma error for 50 ppb experiments
29  |W2-50-R*pH4.00*S3 7.7949 8.2501 0.4552 i . o : Coe
30 |W2-50-R*pH4.00*S4 7.7482 .. 82014 0.4532 — f : S# ° TIME- CPMA A:25% <« CPMB B:2S% CPMC C:2S% SIS FLAG
31 [W2-50-R*pH5.00*P3 3.75 77801 .| 88307 R 0.8596 . ; ; 1 999.987 19.11 1.45  3.239 3.51 29.03 1.17 142.66 B
32 |W2-50-R*pH5.00*P4 7.7914 T 8.8354 1.0440 — : 2 17.80 0.00 0.007246.424 3.04 247.15 3.19 676.68
33 |W2-50-R*pH5.00*E3 77852 85885 0.5033 4 3 21.44 145 134.0 204.130 3.05 205.44 3.22 672.46
34 |W2.50-R*pH5.00°E4 77028 5% : S— 4 . K ba 3.34 96,91 511.113 3.02 517.27 3.08 675.34
. :2070 0.5022 P :
35 W2-50-R*pH5.00*S3 — - (14 missing vials)
pHS. 7.7394 8.1717 0.4323 i 19  3.48 3.30 154.1 1273.77 3.01 1279.88 3.03 641.26
B 36 |W2-50-R*pH5.00*S4 7.6662 8.1143 0.4481 .20 2.79 5.98 100.5 1590.31 3.01 1595.70 3.02 &628.88
- 37 |W2-50-R*pH6.00*P3 4.27 7.7770 8.7360 ' 0.9590 i 21 7.78 . 1.19 271.6 568.483 3.02 569.69 3I.08 674.14
: 38 |W2-50-R*pH6.00*P4 7.7778 . 8.7627 - 0.9849 . 22 7iB1 2.91 115.9 567.312 3.01 569.18 3.08 671.98
- 39 |W2-50-R*pH6.00%E3 7.7729 82714 T 0.4565 23 13.25 3.75 70.39 332.459 3.03 .337.46 3I.12 67B.61
40 |W2-50-R*pH6.00*E4 7.8151 8.3167 05016 24 7.29 0.00 0.00 606.912 3.01 &04.99 3.08 674.47
) 2-50-R*pH6.007S3 77070 50188 5110 25 - 4.63 2.92 149.9 957.668 3I.01 ©963.20 3I.04 644.47
42 |W2-50-R"pH6.00°54 77451 8'1637 0'43 ) 1 : 26 4.05 0.00 0.00 1096.76 3.01 1096.90 3.04 652.70
43 |W2-50-R*pH7.00°P3 779 7'7297 o LA . 0.4388 : ‘ 27  7.42 3.80 92.85 595.818 3I.02 599.27 3.07 674.81
"pH7.00° . . 8.7263 0.9966 | H ‘ .28 7.56 0.07 4881. 585.253 3.02 586.18 3I.08 670.04
44 |W2-50-R*pH7.00*P4 || 7.7310 ; 8.7679 1.0369 ‘ , 29 8.95 2.90 108.7 493.856 3.02 496.33 3.09 673.60
45 |W2-50-R*pH7.00*E3 7.7282 8.2274 0.4992 ‘ g 30 8.63 1.97 158.9 512.404 3.02 . 514.54 3.09 672.37
i 46 |W2-50-R*pH7.00*E4 7.7423 8.2423 ‘ 0.5000 . ] 31 4,73, 3.72 118.4 936.719 3I.01 941.80 3.04 650.04
! 47 |W2-50-R*pH7.00*S3 78005 80742 0.4737 ] . ; 32 3.96 1.34 339.8 1118,98 3.01 1120.72 3.04 648.56
48 |W2-50-R*pH7.00*S4 7.7801 8.0666 0.0865 z 33 7.93 C.00 0.00 557.164 3.02 556.85 -3.09 &73.09
49 |W2-50-R*pH8.00°P3 929 | 77739 ™ 8.5488 0.4729 g J@ s 34 7.80 3.32 102.5 567.658 3.01 570.07 3.08 6£72.80
50  |W2-50-R*pHB.00°P4 77508 9.7045" 1355 ‘ i ; 35  9.60 2.34 128.1 459.782 3.02 462.01 3.10 678.10
51 |W2-50-R*pHB.00°E3 7760 8'2053 o'soos 3 j 36 . 9.19 0.00 0.00 480.874 3.02 482.29 3.09 &75.54
T phe.00. 7 . _ 0. : 37  4.20 2.79 164.0 1055.09 3.01 1059.30 3.04 650.77
pHB.00E4 7.7679 8.2686 0.5007 | : 38 4.18 0.02 17594 1063.03 3.00 1044.75 3.04 65D.56
53 |W2-50-R*pH8.00*S3 7.7054 8.2102 0.5048 ; 39 B8.24 2.73 119.7 536.531 3.02 540.15 3.08 671.80
54 _ |W2-50-R*pH8.00*S4 7.7795 8.2356 0.4561 q 40 7.91 1.24 259.8 558.961 3.02 559.97 3.08 4675.33
55 W2-50-R*pH9.00*P3 8.04 7.7763 9.5030 1.7267 T 41 14.05 1.24 195.2 313.416 3.03 315.60 3.14 679.13
56 [W2-50-R*pH9.00°P4 77499 8.9770 12271 42 9.89 1.41 205.1 446.104 .3.02 447.92 3.10 672.73
57 |W2-50-R*pH9.00*E3 77356 5.5358 0.5002 : 43  4.30 2.75 164.5 1031.18 3.01 1035.16 3.04 650.34
58 |W2.50-R*pH9.00°E4 77852 50845 0495 | . 44  3.96 1.34 339.8 1119.49 3.01 1119.71 3.04 445.45
59 |W2-50-R*pH9.00°53 e 3'1305 0'4249 : R 45 8.24 2.00 160.5 536.203 3.02 538.45 3.08 672.53
80 [W2-50-R"pH9.00°54 - : - b 46 8.15 0.03 11516 542.651 3.02 542.38 3.09 674.13
pH9. 7.7678 8.1637 0.3959 47 9.856 3.00 100.4 448.079 . 3.02 451.40 3.09 66%9.73
T T e T - - T i 48 15.40 0.50 458.4 2B5.397 3I.03 286.43 3.16 683.91
| 49 B8.08 0.07 4498. 546.761 3.02 547.33 3.09 4674.09
| 50 2.73 5.79 104.4 1627.146 3.00 1633.98 3.02 641.39
; 51  7.41 0.32 1020. 597.031 3I.02 599.04 3.07 673.66
o MM% 443 W ! ‘ :; 52  7.45 1.56 214.7 593.405 3.02 596.61 3.07 671.80
: 3 = ; , ; i 53 7.59 0.00 0.00 582.268 3.02 584.28 3.08 671.54
ﬂu, qﬂ‘ (e [ala\ MOM M k,m(,[»,(,g MjSQ/viL"n! ; 54 8.39 4.25 78.85 527.154 3.02 531.64 3.08 46465.19
v U 15 Y ‘ ‘ 55 2.33 7.07 94.96 1907.49 3.00 1916.47 3.02 613.39
ZWM 4, [ wev't la,lwu M Wd/ 1{4\ L9 . , 56  3.18 7.62 76.23 1396.45 3.00 1407.76 3.02 640.10
SRS S N AR I ,, | /4 , ‘ 57 7.34 1.32 253.4 602.211 3.02 607.07 3.07 669.74
. ' : ¥ 58 7.50 2.09 161.8 589.561 3I.02 593.10 3I.07 &73.22
s - ! ‘ 59  8.87 0.00 0.00 498.001 3.02 497.01 3.10 679.92
- [ VIAL # [SAMPLE NAME| WT VIAL | WT VIAL+SAMPLE| WT SAMPLE Th wa;rﬁj's ot Sﬁov..rv\ : | i 60  9.63 2.28 131.5 458.651 3.02 462.66 3I.09 677.36
M 2 K3*A*A*9a 7.7334 8.2461 0.5127 ‘ A:h M(_ W k ) ! gIETllngNgzg'qugéggESSED
-3 3 K3*A*A*9b | 7.7055 8.2187 05132 ~ ; C14 CHI SQUARE IPA DATA PROCESSED
' 4 K3*A*B*9a 7.7116 - 8.2127 0.5011 r . H3 IPA DATA PROCESSED
”"": 5 K3*A*B*9b 7.7735 8.2821 0.5086 ‘ ! H3 CHI SQUARE IPA DATA PROCESSED
F— 6 K3*A*C*9a 7.7867 8.2857 0.4990 | :
i 7 K3*A*C*9b | 7.7849 -8.2885 0.5036 . : . L I
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2 Jume 1493 10

Sowple of the ku;vh'cs experiment wae daken M‘?‘-JL‘-?——"-—-————

ahe 0™

3 SAMPLE NAME CPM B WEIGHT (g) | MASS | ATOM CONV | MOLE CONV] pPrb U(233)
Ka~A~AB 246.424 0.4592 493.6378 | 5.708313E+13] 9.4775E-11 | 22.0864 'r and  Hwme wefe tecord: eges 219-2%0. r‘“ W“ hle of ¥, -
K3*A*B8 204.130 0.5107 399.7063 | 4.622111E+13| 7.6741E-11 17.8837
i K3*A*C8 511.113 0.4998 1022.6351 | 1.182551E+14] 1.9634E-10 | 45.7548 SﬂMP]‘s O1e  4iven below.
CPM —_WASS | ATOM CORV_| WOLE CoNV ] | [ VIAL # | SAMPLE NAME | WT VIAL |WT VIAL+SAMPLE| WT SAMPLE] |
SAMPLE NAME CPM B WEIGHT (g) MASS ATOM CONV_| MOLE CONV |_ppb U(233) |% U(233) LOST ] B K3*A*A*10 7 8046 8.3055 05009 |
W2-50-R*pH3.00*P3 1273.770 1.0880 | 1170.7445 | 1.35382181E+14| 2.247753E-10| 529616 -8.6655 | -
W2-50-R*pH3.00P4 | _ 1590.310 1.3983 | 1137.3167 | 1.31516674E+14] 2.183574E-10| _ 50.8858 -5.5628 i 3 K3*A*B*10 7.8406 8.3418 0.5012
W2-50-R*pH3.00*E3 568.483 0.4994 | 1138.3320 | 1.31634076E+14] 2. 10 50.8314 -5.6571 4 K3*A*C*10 7.7976 8.2980 0.5004
W2-50-R*pH3.00*E4 567.312 05023 | 1120.4286 | 1.30604511E+14] 2.16843E-10 50.5330 ~4.8307 |
v [W2-50-R"pH3.00°53 332.459 0.3020 | 1100.8576 | 1 14| 2.113575E10 | 49.2547 -2.1788 ! ) .
N\ [wa2-50-R*pH3.00*S4 606.912 0.5421 | 1119.5573 | 1.20463011E+14| 2.149477E-10 50.0913 -3.9144 e ! AP
W2-50-R*pH4.00*P3 957.668 08830 | 10B4.5617 | 1.25416206E+14] 2.082288E-10|  48.5256 ~0.6663 WA sy lled : - : . * H P N
W2-50-R*pH4.00*P4 1096.760 0.9333 | 11751420 |1 14] 2 10 52.5783 -9.0737 ) . l | J 4\{“ d I'D I ‘h
W2-50-R*pH4.00*E3 595.818 05019 | 1187.1249 | 1.37276377E+14| 2.279209E10| _ 53.1145 -10.1850 (Eorv.l 08 * C’CF h‘ W¢$ M&‘d [ Sam ?‘% weve 4”“0") L7k Vi “5
W2-50-R*pH4.00*E4 585.253 0.5020 | 1165.8426 | 1.34815342E+14| 2.238342E10 | _ 52.1622 -8.2105 o . ’
! |W2:50-R*pH4.00°53 493.856 04552 | 1084.9209 | 1.25457742E+14] 2.082978E-10| _ 48.5416 -0.6996 .hm(
:  W2-50-R*pH4.00*54 512.404 04532 | 1130.6355 | 1.30744068E+14| 2.170747E10] _ 50.5870 -4.9427 L. N
W2-50-R*pHS.00*P3 936.719 0.8596 | 1089.7150 | 1.26012117E+14] 2.002182E-10| _ 48.7561 -1.1446
IW2.50-R*pHs.00* P4 1118.980 1.0440 | 10718199 | 1.23942774E+14| 2.057825E-10|  47.9555 05164 'y
W2-50-R*pHS5.00*E3 557.164 05033 | 1107.0217 | 1.28013421E+14] 2.12541E-10 495305 -2.7509 A* Q ‘ _d
\W2-50-R*pHS5.00*E4 567.658 0.5022 | 1130.3425 | 1.30710188E+14] 2.170184E-10 50.5739 -4.9155 T‘CG \‘0\)\ l Sanh‘h"‘m a M_o»l\létg OG HM q Sﬁ H.ﬂl“» 4 ™ 5
lW2-50-R*pHS.00*53 459.782 0.4323 | 1063.5716 | 1 14| 2.04 10| 475864 1.2820 ) {‘ 1
W2-50-R*pHS.00*54 480.874 04481 | 10731399 | 1.24095415E+14| 2.060359E-10] _ 48.0145 0.3939 m v, d‘@ l.,’ M u‘ cvld ‘10“ 0 Collla m"‘ﬂt s aye Skf.&-v’“’ b& .
. [W2-50-R*pH5.00*P3 1055.090 09590 | 11001981 | 1.27224363E+14| 2.112300E-10| _ 49.2052 -2.1176 OW
i [wa-s0-R*pHE.00+Pa 1063.030 09849 | 1079.3279 | 1.24810973E+14| 2.072239E10| _ 48.2014 -0.1805 S —
W2-50-R*pHE.00*E3 536.931 0.4985 | 1077.0933 | 1.24552572E+14| 2.067949E10| _ 48.1914 0.0270 i :
= [W250-R*pH6.00*E4 558.961 0.5016 | 1114.3561 | 1.28861554E+14] 2.130491E-10| _ 49.8586 -3.4317 NR
| [Wa:50-RtpHe.00S3 313.416 03119} 1004.8605 | 1.16199745E+14| 1.929267E-10 44.9596 6.7314 1 #: S Name:U-233 3% 2 sigma 02-Jun-93 04:12
) [Wa-s0-RepHe.00*s54 446,104 04386 | 1017.1090 | 1.176161276+14| 1.952783E10| _ 45.5076 55945 ; Protoco S 0u100 sl 0 Bkg= 0.00 %2 Sigma=0.25
i |W2-50-R*pH7.00*P3 1031.180 0.9966 |  1034.6980 | 1.19650077E+14] 1 10 46.2946 3.9620 Region A: LL-UL= O. : = 0 Bkg= 0.00 %2 Sigma=3.00
{ |W2-50-R*pH7.00*P4 1119.490 1.0369 | 1079.6509 | 1.24848328E+14| 2.072859E-10 48.3058 -0.2104 ' Region B: LL-UL=100.-3350 . Lc.r: g: . o 7-2 i - . 10
- |W2-50-R*pH7.00*E3 536.203 0.4992 | 1074.1246 | 1.24200281E+14 | 2.062249E-10 48.0586 0.3025 - Region C: LL-UL= 0.0-2000 Ler= 0 Bkg= 0.0 . igma=0.
i [W2-50-R*pH7.00*E4 542.651 0.5000 | 1085.3020 | 1.2550181E+14 | 2.083709E-10 48.5587 -0.7350 . Time =999.99 [IP = S1 S L
{  [W2-50-R*pH7.00*s3 448.079 0.4737 | 945.9130 | 1.09383191E+14| 1.816092E-10 42.3221 12.2028 u- 233 I%L 2 s 1gma er‘r‘ﬂr‘ for S50. ppb -experiments
i [W250-R*pH7.00°54 285.397 0.2865 | ©996.1501 | 1.15192489E+14) 1.912543E10|  44.5698 7.5399 : )
. [wa-50-R*pHe.00+P3 546.761 0.4749 | 1151.3182 | 1.33135767E+14] 2.210456E-10 51.5124 -6.8624 o4 TIME CF’MA 28 o CpMB— =,c23 % CPMC C:2S5% SIS FLAG
! [wa-50-R*pH8.00*Pa 1627.160 13536 | 12020981 | 1.39007841E+14| 2.30795E-10 | . 53.7844 11,5757 19.14- 2 45 3.294. 3.48 29.22 1.17:143.49 B
. |W2-50-R*pH8.00*E3 597.031 0.5006 | 1192.6308 | 1.37913069E+14 | 2.289774E-10 | 53,9608 10,6970 . 1 992.98 Z ' Tois ‘04 244.89 3.18'674.64
! |W2:50-R*pHB.00*E4 | 593.405 05007 | 1185.1508 | 1.37048052E+14| 2.275412E-10| __ 53.0261 10,0027 2 18.12 2.19 99.77 242.015 :.3. 49.2% 3.18 668.35
¢, [w2s0-R*pHe.00*S3 582.268 05048 | 1153.4628 | 1.33383762E+14] 2.214573E-10 51.6083 -7.0615 . } 3 17.78 2.49 89 36 . 246.766 3.04 2 2 1 . o . ua
| 2-50-R*pH8.00*S4 527.154 0.4561 | 1155.7860 | 1.33652418E+14] 2.219034E-10 51.7123 -7.2771 ; 4 . 22,80 1.90 102. 2 191 618 3.05 194.50 3.23 &70.
i |W2-50-R*pH9.00*P3 1907.49 1.7267 |* 1104.7026 | 1.27745252E+14| 2.120957E-10 49.4267 -2.5357 1 S 22.29 0.00 XXXx )k, i96.078 3.0S 1‘?6 75 3.24 682.02
| [W2s0-R*pH9.00*P4 1396.450 1.2271 | 1138.0083 | 1.31596646E+14 | 2.184902E-10 |  50.9169 56270 | 5 8.70 4.11 79.84 507.970 3.02 515.26 3.07 &675.23
1 [W2-50-R*pH9.00*E3 602.211 05002 | 1203.9404 |1 14| 2.311487E-10 53.8668 -11.7467 ! - 8.39 4,73 71.56 527.099 3.02 532.87 3I.07 671.33.
i [w2s0-R*pHs.00*E4 589.561 04993 | 1180.7751 | 1.36542006E+14] 2.267011E10| _ 52.8903 -0.5965 f : .
i |W2-50-R*pH9.00*S3 498.001 04249 | 1172.0428 | 1.355632310E+14| 2.050246E-10 | 52,4397 -8.7860 ‘ g’IiT?g AN32¥2L;I§§CDESSED .
W2-50-R*pH9.00*S4 458.651 03950 | 1158.5021 | 1.33966505E+14| 2.024249E10| 51,8338 7.5202 ,  Cia CHI SQUARE, 1PA DATA PROCESSED
-—— = - e e e - | | H3 IPA DATA PROCESSED
5 H3 CHI SQUARE IPA DATA PROCESSED
L}
6.0 Ko o.lm IJM)U t,S /tpar 1000 g ‘}o/ hons,
.(_ c . . J; &) M 41 —SAMPLE NAME CPMB__| WEIGHT (g) MASS | ATOM CONV | MOLE CONV]_ppb U(233) ¢ //,//4‘/ o
T’\e oM OUNnYT 9 4 N 0 q% a ' LS K3*A*A*9a 242.015 05127 472.0402 | 5.456563E+13 9.0529:41 21 ;ﬁg; L. -
* 3*A*A*gb . 246.706 0.5132 480.7210 | 5.558946E+13| 9.2295E-11 21. N
: ! 0 0 0 a4 \,J \ % Nayo poye l'::s*A*B*sa 191,618 0.5011 382.3947 | 4.421924E+13| 7.3417E-11 | 17.1091 __.Vt nh “‘Lw" en
: f\) e { K3*A*B*%b 196.078 0.5086 385.5250 | 4.458121E+13| 7.4018E-11 | 17.2492 6C-U-tan.
*A*C* 07.970 0.4990 1017.9760 | 1.177164E+14| 1.9544E-10 45.5464
Iﬁ‘)ﬂi :E M '\)" 0'2 UM H 3 0’ @:&:ﬁ :27.099 0.5036 1046.6620 | 1.210336E+14 | 2.0095E-10 |  46.8209 _vweA tonirol J opy
¢. 5000 | 221

1o «[rl43
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(000 mL wWes pre m( b~: d“vhm b3 m‘— cowan%"'d(m\

8.5W 4

HND, 1o (000wl in & yoldwehic Oluck with Aishilled 40

S R Ll ONR X
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bhits ® : | L

lloog wl Gl M HND

tepored by d,luhwz ml

humh’m‘@/ M’W o J000 ml. wn% uzl.fé,?
(4 Volumetic Elgsk SRRESE -

(00O mL 000//‘4 Hro, oS ﬂrrmw/ «)AM 2

0. ¥, ngpmd_grlla fv Loomt_with duoneed Y p

(070 prt 0.02810 _HNO3 _es ,/epw/ by A/u:‘w/ 20 wt

o€ sha (M NI, prepped sarlior t (000 ml i ith

bimaied Hp°

6pf13

~NE L Nae .u/'c U0 waS Jmasse/ s m/:is done. lm
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S# TIME CPMA A:2S% CPMB B:2S% CPMC C:25% SIS FLAG -
61 5.03 0.00 0.00 B82.153 3.01 880.81 3.05 706.73 -
62 4.75 2.04 207.3 932.865 3.01 934.10 3.04 708.19
63 4.68 1.92 220.5 948.361 3.01 950.74 3.04 709.68
&4 4.86 1.56 264.6 911.680 3.01 913.45 3I.05 710.46
65 4.80 1.61 258.5 925.407 3I.01 929.18 3I.04 704.36
66 4.16 7.42 68.01 1067.78 3.01 1077.72 3.03 706.79
67 4.19 5.33 90.66 1058.44 3I.01 1065.03 3.03 707.08
68 4.15 3.87 121.5 1068.43 3,01 1071.23 3.04 709.28
69 4.06 2.16 211.4 1092.19 3.01 1095.346 3.04 709.94
70 65.05 3.63 106.9 731.906 3.01 737.75 3.05 707.02
71 6.23 0.00 0.00 710.348 3.01 709.99 3.07 711.12
72 8.32 2.62 123.7 531.240 3.02 535.77 3.07 707.21
73 7.81 0.00 0.00 566.391 3.02 566.99 3.08 715.58
74 5.10 5.30 82.61 868.630 3I.01 B875.59 3I.04 706.90
75 4.87 0.70 580.2 909.391 3.01 911.72 3.05 709.91
76 5.63 7.09 60.85 786.385 3I.01 794.92 3.04 705.05
77 5.32 1.85 214.9 832.955 3.01 837.64 3.05 708.18
78 S5.86 0.95 390.3 755.909 - 3.01 759.18 3.05 710.S58
79 5.93 1.72 217.5 747.961 3.01 749.89 3.06 707.36
80 6.15 1.31 278.8 720.442 3.01 720.41 3.06 707.70
81 6.00 4.48 88.51 738.365 3.01 744.64 3.05 708.19
82 4.98 5.08 B86.79 889.435 3I.01 893.56 3I.0S5 708.48
83 5.21 4.40 96.59 B50.224 3.01 B854.96 3.05 707.55
84 5.33 4.81 88.10 B830.824 3I.01 837.51 3.04 711.21
85 S5.12 3.44 121.9 B866.006 3I.01 872.84 3I.04 709.09
(S missing vials)
?1 18.98 1.21 171.5 231.059 3.04 231.90 3.20 706. 33&___ K% ['3.21"]
P2 23.64 0.00 0.00 184,851 3I.05 184.29 3.26 709.84@%}3};&[0
93 8.60 2.73 117.1 513.609 3I.02 5S17.05 3.08 709 40,
SYSTEM NORMALIZED T\\ mn’)fdﬁ
Ci14 IPA DATA PROCESSED
Ci14 CHI SQUARE IPA DATA PROCESSED
H3 IPA DATA PROCESSED

boil'ma t v 0»'(' ‘!Ad 20 ’/u\\\)lc$aml( YO m]\v\q

iy _with o tubber sﬁgu +sh Hy guuul m e opoiry
ot 1y Maﬁk This waler Wag fo__prepare

509yl gach of LOM_0.SM_ s 0.l NilLd, SplvfHoms

(see Toble 1 &ov R weichks s MaH Jed )

R R - e e e

SAMPLE NAME CPM B WEIGHT (g) MASS ATOM CONV | MOLE CONV] ppb U(233)
K3*A*A10 231.059 0.5009 461.2877 | 5.334224E+13| 8.8564E-11 20.6390 h/[q ,qu \/M ] Awh "\

K3*A*B10 184.851 0.5012 368.8168 4.264913E+13| 7.081E-11 16.5016 c
K3*A*C10 513.609 0.5004 1026.3969 | 1.186902E+14| 1.9706E-10 45,9231 l%_
oV\ (Mhl«‘ '

t- M 147- 144

cswr g c.m{v.,lw

T T i LODS O

bl |

(A WOM!J‘YI'C HMLQ (V) 'QMM Q'Oﬁan} were 5_{0./46(« e
Ryt wfw glass vaguet boftes,

4 Joe @42 1

Ieed Mo, w¥e  pecded wed yeed

N9 b Da‘,oMW assed b-l bﬂ'oM i} in E/knm_gu(w

Plagks _oand pooli ‘ [Ty h was slomfed t,lw-l—

Molp ety W needtd () wh voed (g)

Thas wes uged to walke e Na H (o, solvhon ¢ ,AML wo lows
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oyl 1D ‘1.Lmo 492 1 SN
T
gvdw.%_\ﬂphs was Jakin Prom we-so. | .
The woights ol oo Blows. | L (" fccounhvw\ of the At ond 107 K3nA 5“""9‘“s :
. e beew wmo\w\d The fpw dets  ond nsvlk oC ulwta_.w‘: Qﬂm
r—
e % CPMC C:28% SIS FLAG
P=pouring, E=using Eppendorf, S=syringe. T for pH measurements=20.6 C —\/— ] “zi ;Igs gPTg gog:/. 874?‘;23 33231 877.15 3.05 707.67
ro— 62  4.68 1.59 265.3 947.312 3.01 950.92 3.04 711.68
e 79 116.6 940.409 3.01 945.11 3.04 710.57
VIAL# | SAMPLE NAME PH__| WT VIAL (g) | WT VIAL+SAMPLE (g) | WT SAMPLE (g) : 63 A4.71 3. 7 3:30 se.is .03 703.61
19 |W2-50-R*pH5.00*P5 | 2.90 |  7.8529 8.5328 0.6799 T e4 4.79 8.63 55.89 923'?_77 A 301 937.584 3.08 705.67
29 [W2-50R*pHS.00"P6 7.9050 83800 0.4550 e Al Z.g; 33'%3 zoai.% 3.01 1071.43 3.03 711.06
2L WESORPHS.00ES 7.80% EETE 05040 T ’ b ie 5155 G9.04 1095.65 3.01 1102.30 3.03 709.70
22 |W2-50-R*pHS.00E6 7.9590 8.4620 0.5030 :e 4.10 S.99 §2.84 1082.98 3.01 1088.51 3.03 708.48
23 |W2-50-R*pH5.00"S5 7.779% 8.1674 0.3878 o . &9 4.08  2.92 159.4 1090.51 3.00 1095.94 3.03 709.71 1
24 |W2-50-R*pH5.00%S6 7.8979 8.3838 0.4859 20 .04 4.%7 90.44 732.812 3.01 737.49 3.0S ;ié\ .12 i
25 [W2-50-R*pH6.00*P5 | 3.16 7.8147 8.6965 0.8818 ' 71 6.27 3.67 104.2 705.976 3.01 7n.7; g.gg 71012 !
26 |W2-50-R*pH6.00*P6 7.8587 8.6624 " 08037 o ~. 72. 8.35 . 0.00 0.00 529'10‘8’ g'gg :32'2.4 3 07 722.91 |
27 |W2-50-R*pH6.00*E5 7.8361 8.3573 0.5012 - 73 7.73 2.47 136.9 3;;;32 3oi 889.36 3.08 709.86
28 |W2.50-R*pH6.00*E6 8.3311 8.6310 0.4999 e 322 27 Tl 898,305 .01 903.48 3.C4 711.16
29 IW2-50-R*pH6.00°S 7.9552 8.4438 0.4886 : Je  slée  1.71 224.8 783.281 3.01 785.22 3.05 712.69 \(
30 jW2-50-R*pH6.00*S6 7.8938 8.3704 0.4766 ‘ 77 5.52 0.00 0.00 B03.769 . 3.01 B803.14 3.06 712.25 :
31 |W2-50-R*pH5.00*P5 | 3.69 7.7797 _ 83383 0.5586 o : 78 5.79 3.14 125.1 764.761 3.01 766.25 3.06 709.79
32 [W2-50-R*pH5.00*P6 7.8032 8.5011 0.6979 - 79 5.96 .21 58.48 743.865 3.01 752.64 3.04 ;iz.gs j
33 |W2-50-R*pH5.00*E5 7.8485 8.3526 05041 80  5.95 1.03 357.9 743.944 3.01 745.55 3.06 . ;I
: 756.271 3.01 755.39 3.06 714.26
34 |W2-50-R*pH5.00*E6 7.8420 8.3449 0.5029 81  5.86 0.15 2477. 138 3104 713.94 }
35 |W2-50-R*pH5.00"S5 7.8117 8.2729 0.4612 , ‘ 82 4.98  5.96 75.43 889.254 g‘gi G61.74 3.05 717.42
36 |W2-50-R*pH5.00*S6 7.8555 8.2934 0.4379 - 83 5.16 2.;: ;goéz ggg-;gg 3:01 642:00 3 04 712.73 g
37 __|W2:50R"pHG.00°PS | 4.29 78409 £208 03074 ' : gg Zig 3137 292.6 B44.854 3.01 868.50 3.05 715.45 :
3 [W2S0R'BHE00"PO 19192 EEIE0 0827 | ' 86 3.88  2.51 188.3 1143.79 3.0l 1150.04 3.03 721.55 A
39  |W2-50-R*pH6.00*E5 7.8563 8.3595 0.5032 87 - 3.78 5.29 208.1 1174.13 3.01 1176.20 3.04 718.47.
40 |W2-50-R*pH6.00*E6 7.8869 83918 0.5029 ‘ iceing vials . -
41 |W2-50-R*pH6.00*S5 7.7993 8.1858 0.3865 S (3_missing otoo 0.00 246.857 3.04 248.33 3.18 6ao.§:15l£saﬂﬁr;l:
42 |W2-50-R*pH6.00*S6 7.8242 8.2491 0.4249 2.86 78.90 250.885 3.04 254.86 g-;g zgg.as B 4a |
43 |W2-50-R*pH7.00*P5 | 7.72 7.7975 8.7619 0.9644 0.00 0.00 193.871 i'gg igg'gz 353 671.02 4 |
44 |W2-50-R*pH7.00*P6 7.8237 8.9746 . 1.1509 2’-‘31 33-;2 ;‘Zg-;‘zg S on S42.02 3.07 esBi21  C T
45 |W2-50-R*pH7.00*E5 7.8490 8.3516 0.5026 0 61 540.8 528.627 3I.01 531.94 3.08 673.87 ab)
46 |W2-50-R*pH7.00*E6 7.8825 8.3858 0.5033 _ ‘ ‘ S aae 252.248 .08 233.21 3.20 705.23(MArAs 0
47__ |W2-50-R*pH7.00*S5 7.9043 8.3383 0.4340 : - 0.17 1030. 175.3&7 3.05 175.65 3.27 711.23 B0
48 |W2-50-R*pH7.00*S6 7.7679 8.1984 0.4305 2.14 147.4 513.978 3.02 516.20 3.08 710.27  cr!
49 |W2-50-R*pH8.00*P5 9.3 7.8307 8.5044 — 0.6737 SYSTEM NORMAL I ZED ‘
50 |W2-50-R*pH8.00*P6 7.8527 9.1235 1.2708 C14 IPA DATA PROCESSED
51. |W2-50-R*pH8.00*E5 7.8567 8.3603 0.5016 - C14 CHI saumzioézgsggm PROCESSED ‘
52 |W2-50-R*pH8.00*E6 - 7.8559 83576 . 0.5017 i H3 IPA DATA
53 wz-so-n':Ha.oo"ss ’ 7.2225 8.2278 0.4053 { H3 CHI SQUARE IPA DATg PRQCES!‘:‘»ED E J
54 |W2-50-R*pHB.00*S6 7.8331 820478 0.4147 : __BKG_1PA DATA PROCESSED. ... .. s s
55 |W2-50-R*pHS.00*P5 | 8.90 7.8711 8.9039 1.0328 ' »
56 |W2-50-R*pH9.00*P6 7.7895 8.8406 1.0511 : . i [ SAMPLENAME || CPMB__| WEIGHT (g) | _MASS | ATOM CONV |MOLE CONV] ppb U{233) |
57 [W2-50-R*pH9.00*ES 7.7740 8.2769 " 0.5029 - K3*A*A*Qa 246.857 0.5127 481.4843 | 5.567773E+13| 9.2442E-11 21.5426 / /
58 IW2-50-R* * ) K3*A*A*9H 250.885 0.5132 488.8640 5.65311E+13 | 9.3859E-11 21.8728 6 [4 4‘/ m
PHS.00*E6 7.8216 8.3247 0.5081 d K3*A*B*9a ©193.871 0.5011 386.8908 | 4.473916E+13| 7.4281E-11 17.3103
59 |W2-50-R*pH9.00*S5 7.8042 8.2511 0.4469 ‘ - - : 4251 173193
[[w: P o K3*A*B*9b 196.795 0.5086 386.9347 | 4.474424E+13| 7.4289E-11 |  17.3123 \J, v Fl(/dv'h“\
60 |W2-50-R*pH9.00*S6 7.8309 8.2424 0.4115 : : i K3*A*C*9a 535,263 0.4990 1072.6713 | 1.240412E+14| 2.0595E-10 | 47.9936
= ) - . . . K3*A*C*9b 528.627 05036 1049.6962 | 1.213844E+14| 2.0153E-10 *-46.9656 Bt 60“}
The ui‘\ N Mo\l .f M » L %L klN*R/s 9), \)QM S W &(7 M"V\' : - SAx;Ii ;I\VAME CPM EIGHT (9] | WASS | ATOM ComT™ HOTE SO S o C- '
B i , : o 10‘ 233.210 0.5009 465.5820 | 5.383882E+13 | 6.9389E-11 | 208317 LN R S ww’ﬂ’
! - . 1 (.(C,H) - ) T . : — “B10 175.650 05012 | 3504589 | 4.052626E+13] 6.7286E-11 | 15.6803
5 : - ' S A 513.978 05004 | 1097,1343 [1.187754E+14| 1075570 4 o [0S '
Sample Weights for @ June 1993 P : T . ) s : 45.9561
VIAL # | SAMPLE NAME | WT VIAL|WT VIAL+SAMPLE| WT SAMPLE] o T e e - e ——
2 K3*A*A*11 7.8230 . 8.3263 0.5033
3 K3*A*B*11 7.8579 8.3604 0.5025 A
4 K3*A*C*11 | 7.8339 8.3355 0.5016 il‘
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504u1>LbS wee *ukz;l Apaﬂaﬂf /KZ (}bnn -2ach

L2 SAMPLENAME | CPMB__|_ WEIGHT(g) | _MASS | ATOMCONV | MOLE CONV U233
K3*A*A11 225 638 0. 1_| 5.1842350F+13| 8.6074E-11 8
Wﬂ) 11\& U was - Msu/ﬁd M\J [ &M o K3"A'B11 182.823 %ﬁ_% 4,2072006E.+13| 6.98524E-11
K3*A'C11 513.297 0.5016 1023.3194 | 1.1833428E+14] 1.96471E-10 45.7855
F_@n& 219-7%0,
SAMPLE NAM[ WT VIAL] WT VIAL+SAMPLE,_WT SAMP |
K3*A*A*12a | 7.8303 8.3344 0.5041 Al T I
K3*"A*A*12b | 7.9246 8.4285 0.5039 :
K3*A'B™12a | 7.8786 8.3828 05042 ’ ‘/5/ 94 10
K3*A*B*12b 7.9081 8.4126 0.5045 - et "
K3*A*C*12a | 7.7627 8.2660 0.5033 ) Calew S ohons
K3*A*C*1‘2L) 7.8125 8.3166 0.5041 )
’\) ed on paqe>
e
The U™ 5Mpl4$ a5 el 4y th Ana«[ Su«-p[ g of i (42 ; [
t-oft.
Wi 3P howe € m;l«o‘ ch/-:w, Y vows doto . omusared oy ‘ CN:;A ",
Contro,
AT w[ca)[aﬁou S E//au) SofbHs00sd a8 SRk, 34447 op] &7
: -1 49.3119 -2.2976 I
o 24140
B .15239E-10
Protocol #: S Name:U-232 3% 2 sigma 07-Jun-93 16:55 H6.00" _ gm% ,28425 o0s '—&&- :;40101 l -
Region A: LL-UL= 0.0-100. Lecr= O Bkg= 0.00 %2 Sigma=0.25 e Qm§5:I§§E§: o ”f 21%‘40__£@gl_ 30842
Region B: LL-UL=100.-350. Lcr= O Bkg= 0.00 %2 Sigma=3.00 ’ 446836 f 042491 10516089 151600000 s 01905 o] g2l | 2551 | l
Region C: LL-UL= 0.0-2000 Lcr= O Bkg= 0.00 %2 Sigma=0.10 09644, = o ::5%%%: 2.3910
Time =999.99 QIP = SIS . : ,‘
U-233 3% 2 sigma error for 50 ppb experiments y
S#  TIME CPMA A:2S% CPMB B:2S% CPMC C:2SY% SIS FLAG : . ,
1 999.98 18.91 1.45 2.963 3.67 27.77 1.20.137.56 B . .. ' '
2 19.44 0.22 904.7'225.638 3.04 226.09 3.20 710.13 K2rAxAl. W2 00" 14 ‘
3 23.92 1.53 122.3 182.823 3.05 185.44 3.22 711.57 Bl i 27
4 8.61 0.00 0.00 513.297 3.02 509.86 3.10 718.52 (U 414 ’
(2 missing vials) . . ’ . o 1258,
7 S.66 2.99 131.8 782.726 3.01 786.90 3.05 698.71 WiSO+pHIIH YD ol 14 j
8 8.47 1.39 223.3 521.830 3.02 523.35 3.08 714.34 14
9 7.61 0.00  0.00 581.005 3.02 582.48 3.08 716.12 /
10 7.83 3.44 98.68 564.853 3.02 569.80 3.07 699.66
11 9.94 1.01 283.0 444,321 3.02 445.67 3.10 717.69 (
12 8.10 0.00 0.00 546.296 3.01 S47.54 3.08 711.56 .
13 4.52 0.33 1241. 980.223 3.01 980.86 3.05 683.97 T e O I
14 4.96 . 2.25 183.6 893.206 3.01 B896.42 3.05 692.59
15 7.74 3.70 92.80 571.197 3.02 S576.11 3.07 699.32
16  8.05 3.07 107.9 S549.335 3.02 553.85 3.07 681.50
17 8.26 4.57 74.00 535.294 3.02 541.84 3.07 707.94 ,/”//,
18  B.&9 1.11 275.0 508.775 3.02 512.85 3.08 712.51 :
19 7.05 3.64 98.60 627.959 3.01 633.08 3.06 703.66
20 S.&7 4.19 96.58 780.811 3.01 787.75 3.05 690.13
21 7.78 1.39 232.6 568.502 3.02 572.75 3.07 709.43
22 8.07 0.66 470.8 548.214 3.02 549.55 3.08 707.40 ‘/,/’/,
23 9.21 0.00 0.00 479.773 3.02 481.35 3,09 713.29
28 9.16 2.26 134.8 482.626 3.02 484.90 3.09 709.73 ,/’//,
25 10.90 2.83 100.3 405.386 3.02 408.01 3.10 714.83
26  4.82 2.25 186.9 920.066 3.01 926.80 3I.04 490.80 ;///"
27  B8.00 2.84 116.7 553.037 3.01 557.11 3.07 705.89
28  7.92 0.66 480.8 558.527 3.02 559.86 3.08 711.34 ,/’//,
. 29 10.88 0.75 358.2 405.769 3.02 407.25 3.11 715.06
. 30 9.88 1.33 216.5 446.835 3.02 448.34 3.10 714.07 ‘//,/'
©31 0 4.11 4.44 107.5 1079.28 3.01 1083.67 3.04 &677.19 '1’V>
32 3.46 0.74 646.3 1281.43 3I.01 1285.82 3I.03 666.49 ]
¢33 7.90 0.33 960.8 559.822 3.02 561.22 3.08 710.57 1,/’/,
38 7.79 4.06 B84.80 567.76%9 3.02 575.44 3.06 706.84
35 10.70 0.34 798.0 412.644 3.02 414.85 3.10 726.23 /,//,

 3.15 96.23
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Ulvavlr\}i[‘!‘i;IﬁSgrzRPTIQN EXPERIMENT. B-IB: i
Kd vs pH: Equilibrium with atmospheric pCO,; Initial L‘U=30 ppb

DATE WRITTEN: May 27, 1993
DATE REVISED:

WRITTEN BY: R.T. PABALAN
REVISION NO.: 0

- OBJECTIVE:

. To investigate the importance of uranium sprption on thg zeolite {tlmertzll
cIinoptilolite’és a function of solution pH and total uranium concentration. Experimen
data will be correlated with uranium aqueous speciation.

. To investigate reversibility and reproducibility of uranium sorption reactions.

Note: This procedure is similar to that for Expt. B-I. Teflon @FEP) bottles are1 usecll I:;a;ﬁ
instead of polypropylene (PP) to minimize uranium losses to comamer.v.valls. ] Smal er spuuti
volumes and zeolite weights are also used compared to B-I. In gddltlon‘, liquid scinti ation
counting, instead of alpha-spectrometry, will be used to measure uranium concentr.atxon;»_i
Instead of NaHCO; solid, aqueous solutions of NaHCO, are used here to raise the starting p

of the uranium solutions.

EQUIPMENT:

Gyratory shaker or constant temperature shaker bath
- Packard liquid scintillation counter .

ORION pH/mV/ISE/°C meter

Combination pH electrode

Automatic temperature compensator probe -

Analytical balance

SUPPLIES: 247910
. pH buffer (pH = 2,4,7,9, . )
40 gO-ml FEP bottles (io contain experimental mixtures, control solutions, and

B-IB*IU) .
1 2000-ml teflon bottle (for preparation of 50 ppb U.sqlutlon) o )
1 5-ml Eppendorf pipet (for transferring 5 ml cocktail into scintillation vial)

1 0.5-ml Eppendorf fixed-volume micropipet (for taking samples and for
. . ion into scintillation vial)
transferring 0.02 M HNO; solution into scintillation vial '
various Eppendorf micropipets (fixed- or variable-volume; for adding HNO; or NaHCO,
solutions to uranium solutions)
scintillation vials
weighing paper ’ ‘
Na*-clinoptilolite (CDV*100/200*UC*WA*HL*CPT*Nat)
reagent grade NaHCO, ) N . '
. 500 ppb U stock solution prepared from 50 ppm 33U commercial spike
4L 0.1 m NaNO; stock solution

1000 ml  stock solution of 1.0 m HNO,
1000 ml  stock solution of 0.1 m HNO,
1000 ml  stock solution of 0.02 m HNO,
500 ml  stock solution of 1.0 m NaHCO,
500 ml  stock solution of 0.5 m NaHCO,
500 ml  stock solution of 0.1 m NaHCO,
500 ml  stock solution of 0.05 m NaHCO,
500 ml  stock solution of 0.01 m NaHCO,
500 ml  stock solution of 0.005 m NaHCO,
ultrapure water

PROCEDURE:

Note: In transferring uranium solutions, avoid using glass or polypropylene labware,
Solution B-IB (1 bottle_ for each pH value) '

- Initial ZU = 50 ppb

- Initial pH = 2.0 t0 9.0, every 0.25 pH unit; adjustments made with HNO; or
NaHCO,

- . Initial volume = 50 mi

- Ionic strength = 0.1 m NaNO,

- Wt. zeolite to use = 0.100+0.001

- Initial [Na*] = 0.1 m NaNO, + [NaHCO,] added

- pCO, = atmospheric = 10 bar

a) . Prepare 2000-g of 50 ppb U solution in a pre-cleaned 2-liter teflon bottle by diluting 200
g of 2 500 ppb stock solution (in 0.1 m NaNO; matrix; prepared previously from commercial

50 ppm **U spike) to a total of 2000 g by carefully taring 0.1 m NaNO, solution into the teflon
bottle on a Mettler 4600 balance.

b) ) Into each of 29 60-ml FEP bottle labeleg }3-IB*pHi [where i is the approximate initial
PH of the solution (see below)], tare 50 g of the 50 Ppb uranium solution.

Into each of 10.60-ml FEP bottle labeled B-IB-C*pHi [where i is 2, 4, 5, 5.5,6,6.5,
7,75, 8, 0r9.5, representing the approximate initial PH of the solution], tare 50 g of the 50

ppb uranium solution. These are control soiutions to determine uranium loss to the container
walls as a function of pH.

Transfer the remaining solution into a 60-ml FEP bottle labeled B-IB*IU. Take two 0.5-
ml samples from B-IB*IU with an Eppendorf pipet, transfer into pre-labeled [e.g., B-IB-IU*a
(or b)] and pre-weighed scintillation vials containing 5 ml of cocktail and 0.5 ml of 0.02 M

e HNO;. Rfaweigh each vial. Homogenize the mixture and save for later analysis of uranium
concentration by liquid scintillation counting.

c) For each solution B-IB*pHi and B-IB-C;];ﬁl?_ik

Adjust the pH of each solution to the approximate value i by adding HNO, solution or
NaHCO; solution with an Eppendorf micropipet. ‘The concentration and approximate
amount to be added is given in Table B-IB-1. Swirl the solutions by hand. Record the
micropipet volume and concentration of solution added. Do nor measure the pH at this
rime.  Cover the bottles with a porous material (e.g., kimwipe) and place on gyratory
shaker set to ~ 120 rpm. Leave the bottles on the shaker for about ten days to allow the
solutions to reach equilibrium with atmospheric CO,(g).

d) Measure and record the pH of each solution B-IB*pHi and B-IB-C*pHi. Minimize the
amount of time the glass electrode is in contact with the uranium solution. Make sure to rinse
the electrode well before iransferring into another solution.

From each solution B-IB*pHi and B-IB-C*pHi, take 2 0.5-ml sample with an Eppendorf
pipet, transfer into pre-labeled [e.g., B-IB*[U-phi*a (or b)] scintillation vials containing 5 ml
of cocktail and 0.5 ml of 0.02 M HNO,. Reweigh each vial. Homogenize the mixtures and
save for later analysis of uranium concentration by liquid scintillation counting. The measured
concentrations are thg initial values to be used in the calculation of sorption data.

e) Tare 0.100£0.001 gm of Na-clinoptilolite onto weighing paper, and carefully transfer
into each of the B-IB*pHi (not the B-IB-C*pHi) bottles. Swirl each bottle by hand, replace the
cover, then place on the shaker. .

f) After equilibrium is reached (at least 10 days), take 2 0.5-ml samples from each bottle
B-IB*phi and B-IB-C*pHi with an Eppendorf pipet, transfer into pre-labeled [e.g., B-IB-phi*a
(or b)] and pre-weighed scintillation vials containing 5 ml of cocktail and 0.5 ml of 0.02 M
HNO;. Reweigh each vial. Homogenize the mixtures and save for later analysis of uranium
concentration by liquid scintillation counting.

Measure and record the pH and temperature of solutions B-IB*pH; and B-IB-C*pHi. .
Make sure to rinse the pH electrode very well before transferring into another solution.

ol Analuma tha TT mmcamce i Lo 10 s 3 + _ean .o
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Hold Point. Check quality of experimental data.

KKK

301

®HE : A -
. Table B-IB-1. Amount of reagent grade HNO, or NaHCO; solutions to add to 50 ml 0.1 m
f) i If the analytical results are good, reversibility and reproducibility tests can be done by ‘NaNO; solution containing 50 ppb U to result in pH values given in column-1. The amount of
changing the pH of the i -equilibrati - reagent to be added was estimated using EQ3 calculations.
anging p he solutions and re-equilibrating them at the new pH values.
. - - ‘ Solution pH Volume of HNO, needed, ml Molarity of HNO, to
Procedure for reversibility and reproducibility experiments will be written later. use
PREPARATION: : 2.00 0.602 1.0
1 Precl 2.25 0.336 1.0
. reclean: : .
40 60-ml FEP bottles (to contain experimental mixtures, control solutions, and 2.50 : 0.187 1.0
B-IB-*IU) ) . 2.75 0.103 1.0
1 2000-ml teflon bottle (for preparation of 50 ppb U solution)
: ) 3.00 0.563 0.1
2. Prepare: ‘ . . 3.25 0.299 - 0.1
. 500 ppb U stock solution prepared from 50 ppm **U commercial spike 3.50 0.151
. 4 L 0.1 m NaNO;, stock solution . .1 0.1 :
1000 ml  stock solution of 1.0 m HNO, 3.75 0.0673 0.1 ‘
1000 ml  stock solution of 0.1 m HNO;, o0 5 )
1000.ml  stock solution of 0.02 m HNO, . . .102 0.02
500 ml  stock solution of 1.0 M NaHCO, (42.005 g in 500 ml solution) Solution pH Volume of NaHCO, needed, ml Molarity of NaHCO,
500 ml  stock solution of 0.5 M NaHCO; (21.003 in 500 ml solutit?n) solution (o use
500 ml  stock solution of 0.1 M NaHCO, (4.201 g in 500 ml solutan) 4.25 0.120 0.005
500 ml  stock solution of’0.05 M NaHCO; (2.100 g in 500 mi solutan) . 2005
500 ml  stock solution of 0.01 M NaHCO; (0.4201 g in 5(30 mi solunqn) 4.50 - 0.417 0.005
500 ml  stock solution of 0.005 M NaHCO, (0.2100 g in 500 ml solution) 4.75 0.293 0.01
The NaHCO; solutions should be prepared with degassed deionized water and kept in tightly- 5.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>