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Coulter §A 3100 Surface Area and Pore §ize Analyzer
= Analysis Report
gerial Mo, wi6620 Software Version 2,11
[ —
2/j3/0 | |
I Sample ID NAR _CDV ftart Date pei==—o ] H%ﬂdr‘
Custoner UNKRON Start Tine o1:0354 1O/
o Operator JAIK Elapsed Time 39 min
Sample Wt 1.0711 ¢ Qutgas Tine 2 min
Profile BETS Qutgas Temperature 8

e e e

e oo et

Naf CDV ¥ 100 /200 % UC % HLx CPT

sumnmary
Surface Area Report
RET Surface area

Corvelation Coefficient
Surface Area Report

32,288 sq.n/q
0.99997

RET Surface area 32,288 sq.n/g

Slope 9.133872
Intarcept 2.000928
(_value 145,287

Honolayer Volume
Correlation Coefficient

7.4184 cc/q (8TP)
0.99997

One Point BET Surface Area (Ps/Po=0.3) 31.777 sq.n/g

Analysis Data

Ps/Po BET Fuaction Vads «cc/g(STP)
#.0483 ¢.207410 6.85¢
Q.08552 ¢.008347 6.999
¢.0623 ¢.0893645 7.142
8,0674 ¢.009%486 7.240
6.0702 0.010345% T.296
0.9799 @.011634 7.466
a,1046 2.014908 7.836
0.1187 Q.016757 8.035
0.1363 ¢.019102 8,263
¢.1403 0.019626 8.31%
@.159% 2.022222 8.543
0.1827 0.025380 8.807
§.1984 8.627575% 8.9717
g.2016 0.827996 9.017

Tnterpolated Data

Ps/Po BET Function Vads cc/g¢(STP)
¢.0500 0.007622 6.906
g.0800 2.011638 1,472
0.1200 #.616993 &.025
#.1600 8.022347 8§.523
0.200¢ 8.027701 9.025%
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Coulter G§A 3100 Surface Area and Pore Size Analyzer
Analysis Report

Serial Ne. w46020 Software Version 2.11
2//3/0)

Sauple ID NAR _CDV Start Date ctetmezzd A

Custoner UNERORN Start Time @1:@3:5?”"%’

Operator JAIR Elapsed Tine 39 nin

Sanple Wt 1.0711 ¢ futgas Time 2 nin

Profile BETS Qutgas Teamperature ¢ C

Naf COV ¥ 10/p0 * UCK HL XCPT

Isothern Data

Freegpace Calculation

§lope
Intercept

Correlation Coefficient

Isothernm Data Table

Ps/Po

0200
0000
2000
0200
L0008
LBeel
0ea2
0087
8024
8056
2118
0207
0292
0358
L0416
8483
8552
0623

@@@&SSSSQSS'SSGSG

= B

0.03515

4.997e-005

¢.99999

Vads cc/g{8TP) Ps nnlg

p.000 0.001
0.417 0.081
¢.828 g.01t
1,326 9.019
1.869 8,033
2.472 6.057
3,146 0.143
3.4880 §.539
4,652 1.77¢
5.194 4,244
5.659 8,886
6.060 15,539
6.352 21,971
6,521 26.343
6.692 31,298
6,810 36.346
6.999 41,516
1.142 46,847

Po mulg

751,
152,
152,
751,
152,
152,
152,
752,
152,
752,
85
751,

182

751

84
10
11
91
81
43
46
63
79
43

84

.98
732,
152,
752,
152,
751,

22
20
43
18
85

U —

Coulter §A 3100 Surface Area and Pore Size Analyzer
Analysis Report

Serial He. wi6028 Software Version 2.1
2/(3/0

gample ID KF__CDV Start Date <+e4;2£;ucy

Custonmer CHWRA Start Tinme 02:53:52

Qperator ‘JAIN Elapsed Time 42 nin

bamg}e Wt 1.1042 ¢ Outgas Tine 720 uin

Profile BETS Qutgas Temperature 350 ¢

CDV % 100200 ¥ UCK HLX CPT ¥ IKF-
fumpary

Surface Area Report

BET Surface area

Correlation Coefficient

gurface Area Report

BRET Surface area

Slope

Intercept
_value
Momolayer Volume

torrelation Coefficient

gne Point BET Surface Area

Analysis Data

Ps/Po

2,053
§.2683
0.0653
3.0700
9.0801
¢.1010
¢.1112
¢.1199
§.1408
§.1607
0.1787
0.200!

Interpolated Data

Ps/Po

g.e5¢0
8.0800
§.1208¢
4,160
6.2000

31,582 sq.n/g

6.99998

31,582 sq.n/g

0.136908
g.008309
151,683

7.2562 cefg (8TP)

6.99998

BET Punction

8.008190
0.009181
#.009890
0.010509
0.011%02
8.014740
g.016111
2.017287
0.920018
0.022856
0.025364
0.828396

BET Function

0.007754
0.011861
8.017397
§,022813
£.028290

(Ps/Po=0.3)

Vads

11,183 sq.n/g

ce/g(8TP)

6.85%6
6.992
1.083
7.161
7.318
7.624
1,763
7.880
8.1
8.380
8,879
8.807

Yads cc/q(STP)

£.788
7.331
1,865
8.349
8.837
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Coulter §A 3100 Surface Area and Pore §ize Analyzer
Analysis Report

- Serial No. ¥46020 Software Version 2.11 e
— 215/0] -

Sanple ID Kr__Cov Start Date u/lo/a/
e Customer CHWRA Start Tine @2 53:52

Operater JAIN Flapsed Time 42 Qperator JAIN
c—o—ilapsed Tine 42 ain

Sample Wt 1.1042 ¢ futgas Time 720 min
- Profile BETS Gutgas Temperature 35¢ ¢

COVH 100fz200  UC X HLE ¥ CPT ¥ kF

Isothern Data

Preespace Calculation

35

an
A

WWWVWA/,G(&VA/V&%@V
miaenned LML/M BLT SA _au 31582 m/g ¢ 32. 2%»77
Y. //W/JJM /‘/9/ Cam,é@zw_/ ZZ) &Wr@/ VboLope
botoion 912 »f% oo 800 prastimaty) - TVIST-

Ziz "”';/" QA M,Z/ de Wéc/ W/M SA3/0D D
[ Ay veadls -

Q%M«/é - 7o deat A ascurely of ol Pl SH3/ o
Lw/w elerdand /V/ngoa.s {<-A(05 )

§lope 6.03534
—_— Intercept 0009168 — ﬁ%/ﬂéz&ﬂ slp/yy\ﬁ — 3507 @W g — /9O I
Correlation Coefficient  @,99995 .__
— - iy W %/ = 3359/
_ Isothern Data Table /! / 7/ /7 7 + /;//57 LO0 S = 3 5.3255
Ps/P Vads cc/q($TP Ps ani Po nul i
° s sty R el B — wt 40/ AU/STECOS cué’a(ga/ = [-793¢ g
2.0000 0.000 4.001 749,58
8.0001 9,195 2.192 749,44 M?l M ﬁCéﬂ /“M}'YLA/&/ -:#—/ e W M57g005 35 3/2'6
6.0002 4,861 8.171 749,54 s 4
2.0003 1,271 0. 240 749,38 —_— (elf ﬁ‘/ ﬂLL){W{,ﬁ/ A/ST £005 = 3 'L: e
0.0004 1,795 9.321 749,52 " 5819
— 2.0006 2.374 3.424 749,41 = /- 730/ AT Yol
7.0006 3,028 0,472 749,46 '
_ 2,007 1,593 0.516 749,54 _ W ﬁ/ ﬁé,éé CZ@///KM #A 9 = 23.2608
0.0009 4,197 2,645 749,34 W
S 9.0019 4,803 1,391 749,38 /7] // 74 ’/ 7 Vo, — 3y, %
¢.0053 5,364 3,956 749,38 . + WISTE800S 3Y. £76¢
— pmeommooam — Wt of AIST 005 = [-5560 g
9.0326 6,430 24,43 749,32 24 do 55 o/
0.0390 6,574 29,204 749,42 — W % W # 7 + W W 5Y- 3359
0.0460 6,721 34,469 749,24
§.0532 6.956 19,841 749,36 - 51/ WQ/ /V/5 7=§005- 378359
2.0603 5,992 45,199 749.30 % 00¢
— 0.0655 1,083 49,048 749.25 — — 33 2460% ,_
2.0700 7.161 52,443 749,26 5o o 7;‘/%/02
—_— ¢.0801 7,118 50,032 749,24 - —{——~5§—5”—1 g .
9.1010 7,624 75,692 749,23 &
— 0.1112 7.763 83.273 749.04 \ |+ 573]
2.1199 7,880 89,802 749,07
S ¢.1406 LIRS 104,856 749,07 \%/
3.1607 8,180 120,433 749,22 — (3/ax
| 61787 RL579 132,851 749.0¢ -
2.2001 3,307 149,834 748,96 —

B ——
ruam_ ‘—‘-‘-"‘---‘-___~""“‘-—-_>
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foulter §A 3102 Surface Area and Pore Size Analyzey
Analysis Report

derial Ne. w4602 Software Version 2.11
2/)s/o]
Sample ID h_8Teaes start Date }&§$&+96
Custoner CNHRA Start Tine KA HEIE
Qperator JATH Blapsed Tine 22 nin
Jample Wt 1,5751 ¢ Qutgas Tine 180 nin
Profile ‘ EETS Qutgas Temperature 350 ¢
NIST 8005 («-Aly U3)
fummary

Surface Area Report

BET Surface area
Correlation Coefficient

Surface Area Report
BET Surface area
§lope
Tntercept
{ _value
Honolayer Volume

Correlation rfoefficiont

One Point BET Surface Area

Analysis Data

1.914 sq.m/g

@,99999

1.914 sq.n/q

2,254063
2.013616
115,911

(Fs/P0=0.13)

8.4398 ce/g (STP)

1.876 sq.n/q

Ps/Po BET Function Vads cc/g{81P)
0,0560 2.1448¢68 8.419
¢.0660 2.167982 2.421
@.0730 8,184021 0.428
2.9798 0.199595 8.434
#.0998 @.245286 0.452
8,1202 9.291462 0.469
@.1394 0.334834 §.48%
8.1599 0.380419 2.500
8.1802 0.425490 8.51¢6
0.1997 0,469224 0.532
0.2037 0.47832¢ @.53%

Intarpolated Data

Ps/to RET Punction Vads cc/g{8TP)
4.,132319 @.398
2, raaa4d 4,434
g.290102 8,474
9.380266 8.501
0.470428 ¢.531

S ——

Coulter

§4 31@@ Surface Area and Pore Size Analyzer

Analysis Report

serial No. ¥46020 Software Version .11
2/ (¢ Jol
Sample ID §_§T80es Start Date et
Customer CNWRA dtart Tine ﬂ"ﬁ: »’3’9”'
(perator JAIN Elapsed Tine 22 min
Sample Wt 1.57451 g Gutgas Time 180 nin
Profile RETS flutgas Temperature 15¢ ¢
Isothern Data
Freespace Calculation
Slope 0.03521
Intercept -0.004755
Correlation Coefficient 1.0000¢
Isotherm Data Table
Ps/Po Vads ce/g{STP) Ps nnlHyg Po nnlHyg
0.0000 0.000¢ ¢.001 761.89
0.0029 8.243 1,557 762,15
¢.0110 #.327 8,369 TH2, 88
8.0213 8,355 16,235 761.38
¢.6371 ¢, 3858 8.2 T62.2¢
0.0457 .4.397 14,848 762,31
6.0560 0.410 42,724 162,27
¢.2660 8.421 5¢.2%7 762,34
0.6736 0.428 55,615 762.36
0.08798 8,434 60.805 T62.40
6.0998 0.457 76.0285% 762,31
©0.1202 8.469 91.639 762.16
0.1396 0.485 166,423 162,37
¢.1599 0.500 121.883 762,23
#,1802 0.51%6 137,347 762,33
0.1997 0.532 152,282 762.49
¢.2037 0.535% 155,284 162,37

‘\\\‘---~\\~“‘-.;

4
N//i{/dz*\
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foulter §A 3186 Surface Area and Pore Size Analyzer

Analysis Report
§erial Yo, wi6020 Software Version 2,11
z//é/ﬂ/
sanple I RIST8005 start Date ) A7) teamrm
Customer CHWRA ftart Time 87:43: 1
Operatoer JAIN Elapsed Tine ot omin
Sanple Wt 1.7387 ¢ Qutgas Time 186 nin
Profile RETS Qutgas Tenperature 350 ¢
Summary

Surface Area Report

RET Surface area
Correlation Coefficient 9,

Surface Area Report

BET Surface area

§lope

Intercept
{_valuye
Honolayer Yolune
Correlation Coefficient

One Point BET Surface Area

Enalysis Data
Bs/Po

Q55
0651
7
2797
A998
L1199
(1396
1599
1800
2000
20139

P =
==
P =R~~~ S~ R -~ -~ = g -3

=3

Interpolated Data

¢
i
]
¢
9

Ps/Po

8500
0300
12040
1600
2000

BET

=

&S

1.989 sq.n/g
99999

1.909 sq.u/g

2.261213
0.018855
120,929
4.4386 co/g (STP)
0.99999

Function

142316
165604
(181792
199331
245217
290666
335895
. 386698
425318
(470594
ATI798

Funetion

(131918
1997582
296200
(380649

471897

(Ps/Po=0.3) 1.873 sq.n/g

Vads ¢cc/g(STP)

429
420
427
434
452
469
484
509
16
531
534

5 D S S S S S S

D>

Vads cc/q{87P)

399
435
A47e
500
531

- e S S >

O ——

Coulter

39

§& 3100 Surface Area and Pore Size Analyzer
Analysis Report

Sarial Ne. waeo2e §oftware Version 2,11
2//6/0]
Sample ID NIST806S $tart Date T AT
Customer CNWRA §tart Time 87:43:31 HVZ%&V
Operator JAIN Flapsed Tine 22 nin
Sampla Wt 1.7307 ¢ Qutgas Tine 180 min
Profile BETS Qutgas Temperature 356 C
Isothern Data
Freespace Calculation
§lope 0.03472
Intercept -0.004744
forrelation Coefficient 1,00000
Isothern Data Table
Ps/Po - Vads cc/q{8TP) Ps mmH§ Po nnHg
6.0000 6,060 6.001 160.0¢
8,901% 9,231 1.169 760.15%
8.0098 8,317 7,455 760.33
0.0202 9,354 15,398 760,20
§.0360 6.384 27,3717 760.18
0.0447 8,396 33,969 760,19
0.0556 0.409 41,838 760.13
0.8651 0.420 49,459 760.15
g.0721 0.427 54,808 760,47
2.9797 0.434 60.600 760,43
2.0998 0.452 75,963 760.63
@.1199 8.468 $1.187 760.69
6.139¢ 0.484 106,200 760,80
89,1599 9,589 121,628 760,44
#.1800 8.516 136.82% 760.21
9.2000 2.531 152,013 760.20
¢.2039 0.534 155,473 766.42

———

—
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Coulter §A 3108 Surface Area and Pore Size Analyzer o, — Coulter §A 3100 Surface Area and Pore §ize Analyzer
Analysis Report S%/GZ/{;y{ L Analysis Report
Serial To. 16020 Soitware Version 211 — §erial No. w46020 Software Version 2.11
2/2//0/ y T | —— 2)21]0l
anple 1D GANMA-AL §tart Date iﬁiﬁi##@'ﬁézl Sanple 1D GANMA-AL Start Date Yoyt
Custoner CHiRA Start Tine 11:04:02 — Customer CHWRA gtart Time AT 11:04:02
Operator JAIN Elapsed Time 16 win (perator JTAIN Elapsed Tine 46 nin
Sauple Ht 8.3897 g Qutgas Tine 330 nin . e Sanpla Wt £.3897 ¢ Outgas Time 330 nin
brofile RETS Gutgas Teaperature 350 ¢ Profile BETS Outgas Temperature 350 C
Y’/Z(qu
Sunmary - Isotherm Data
Surface Area Report , Freespace Calculation
BET Surface ares 37.003 sq.0/g — ilope 803638
Correlation Coefficient 2.99998 Intercept -0.003314
Correlation Coefficient 1.00000
Surface Area Report —
Isoth
BET Surface area 87.2083 sq.n/g era Data Table
SLope 2 643701 : Ps/Po Vads cc/g{8TP) Ps mnlg Po nnlg
0.000324 e
Intercept 6.0000 @, 809 g.001 717.8%
¢ _value 154,202 , 4.9400 1,150 0.007
Honolayer Yolume 19,9837 celg (STP) { 5. 0000 ) 106 0071 ;i;lgg
‘ : fic] 8.93998 : P 10 ' '
torrelation Coefficient %.0001 1,640 5.055 718. 65
N \ T ¢.0002 5,131 0.149 718,55
; a ce Ares (Ps/Po=0.3 85.706 sq.m/y '
One Point BET Surface Area (Ps/Po J 8.0004 §.752 8,385 718,71
¢.0087 8.557 @.495 718,68
. g.0013 10.538 0.967 718,10
hnalysis Data 9.0026 12 s
¢ Punction Vads celg(STP] . 15 1,848 719.15%
Ps/Po BET F 2.00%3 13,635 1.828 718.98
008 0 002608 13.720 4 6.0105% 15,825 7.564 719,724
19124 0.0184 16.231 13.261 718.70
0.0572 $,003174 . 3¢ :
' 19,503 -~ @.0269 17.098 13,356 719,76
0.0647 8.060334¢ ' EEEY
2.9364 17,865 26,223 719,46
§.0702 0,003821 19.754 79
‘ 0.0428 18.288 10,249 726.18
8.0799 ¢.000300 20.192 s
a,9499 18.720 15,927 719,34
0.8978 0.205183 20.913
¢.0572 19,124 41,171 719.45
9.1222 9.006380 21.811
0.0647 19.503 46.549 719.65
g.1404% 0.207288 22.411 o . A L
13048 §.0702 19,754 56,504 114,65
0.1593 ¢.0082212
o 21 £62 0.0799 20.192 57.506 719,89
0.1795 2,009248 23,682
200 ) 01091 7 21291 | 0.6978 20.919 70,384 719,54
200! . ulds e 8,1222 21.811 87.932 719.83
0.1465 22,431 101,138 719.85
Interpolated Data 8.1592 23,048 '
: tion  Vads cc/g(STP] I o ¥ ot 1316
Ps/Po BET Functl ¢ @.1795% 23.662 128,243 719.86
= - b . 2 2 E ﬂ(_ o
0.0500 3.,007809 18,734 | ——— 8.2005% 24,297 144,328 718,88
0.0800 . 0.004301 20.220
g.1200 0,006289 21,684 , -
2.1600 0.008277 .. - , . ,
.10 ST Tt el A Velue  fov V=L [, b Mosy b Yalwo bblaned
W/’W ,



Coulter §A 3100 Surface Area and Pore Size &nalvzey
Analysis Beport

Serial No. wi6020
Sample ID £pV-323%
Customer CNWRA
(perator JALR
Sample Wt 1,3892 ¢
Profile : BETS

Software Version

gtart Date

§tart Time

Elapsed Tine
Qutgas Time

Outgas Temperature

711
z/g?/o

12:16:32
25 nin
330 nin
356 ¢

COV ¥ 200[325 % UC% WA (o)

Jumpary

Surface Area Report

RET Surface area 9,837 sq.n/yg
Memwnlavinn faefficient ©.99999
Surface Area Report
BRET Surface area 9.837 sq.m/q
Slope 0.,478354
Intercept ¢.003277
C_value 146.952

Monolayer Volunme
Correlation Coefficient

2.0763 scfg (87P)
#.99599

One Point BET Surface Area (Ps/Po=0.3}  8.896 sq.u/g

Analysis Data
Ps/Po BET

=

L0504
0594
0658
2736
0807
1006
1202
1392
1597
1803
2002

=)

=
=

S S ® ™ S S D

S S S D S D O

o=

Interpolated Data

Psibo BET
0.0500 ¢
#.4300 ]
6.12080 ]
9.1600 9,
6.2000 8

099244

Function Vads ce/q{8TP)

027384 1,938
31753 1,989
IR 2,024
238220 2.85%
41644 2. 093
851160 2,176
060634 2.25¢
869743 2,319
079561 2.390
489528 2,457

2.522

Punction Vads cc/g(STP)

827195 L.
041546 2.
060680 2.
373814 2,
B98948 1.

933
893
247
388
hat

Coulter §A 310@ Surface Area and Pore Size Analyzer
Analysis Report

45

- /é7d7‘ T gerial No. wa6020 Software Version 2.11
Sample ID (DV-32% Start Date 16/21/96
[ — Customer CNWRA Start Tine 12:16:32
(perator JAIN Elapsed Tine 25 nin
R _ Sawple ¥t 1.3892 ¢ Qutgas Time 330 nin
Profile EETS Qutgas Temperature 350
T Isothern Data
= Preespace Calculation
e - Slope 0.0344¢
Intercept ¢.005347
— Correlation Coefficient  ©.99997
Isotherm Data Table
Ps/Bo Vads cc/q(8TP) Ps anlg Po nnlyg
0.0000 0.000 @.001 751.7¢
8.9000 8.322 0.026 761,58
T 0.0001 2,644 0,088 751,75
g.001¢ 2.997 8.728 751,69
— - 0.00472 1.324 3114 751,66
3.0105% 1,558 7.921 751,38
0.0202 1,698 15,200 751, 44
2,0333 1.820 25,845 751,85
—_— §.0412 1.879 36.9%7 751,80
2.0504 1.938 37,878 751,71
0.059%4 1,989 44,664 751.63
0.9658 2.024 49,467 751.7@
0.0730 2,059 54,844 751,66
0.0802 2.493 60.259 751,680
9.1000 2.17¢ 75.199 751,62
0.1202 2,258 96.338 751,73
2.1392 2,319 104,646 751,80
2,1597 2,386 120.118 751,92
§,1802 2.457 iv.elg TE7.00
- R AR 7 K90 16804 faR TRt 01
\

?Z

4

°2




Coulter §4 3160 Surface Area and Pore Girve Analyrey A
Alyed ) Coulter §A 3160 Surface Area and Pore Size Analyzer
%ZZ%Q/— Analysis Report 2/27/[0{ Analysis Report
/47 . o
§erial No. wa6020 §oftware Version 2.11 4f!lz:;“" Serial o 16070 <oftears Tersion 711
sanple 1 COV-204 Start Date r:w/fr/{?w/ ' z/2/o |
i - t. il .
Customer CHiRA Start Tine 0 01104 Jample 1D Cov- 200 Start Date R A o)
. : S Customer CNWRA Start Tinpe 13:01:44
Operater JAIN Elapsed Time 49 nin X ; X
Sanple Wt 1,3474 g Outgas Time 130 nin | Zg;r?z°;t 1 )4g21“ giipi:deife ng Eii
Profile BETS Outqas Temperature 350 ¢ E— %ro?ile " BETg 6Utg;s Tpﬁgerarure T o
CDV ¥ 100/20p % UC & RCX HL # | .
B S t“" H
umnaty Isothern Data
Surface hres Report ., Preespace Caleulation
BET Surface area 29,243 sq.n/g e
Correlation Coefficient $.99999 iizgicept @@5gi§;§
Surface Area Report s torrelation Coefficient  8.99998
BET Surface area 29.243 sq.n/yg Isothern Data Tahle i?
§lope 0.147680 L
Ps/Pa Vads co/g{STR) Ps nnHg Fo nnHg
Intercept 2.001154 Somdlan Vaéze
¢ value 128,530 ‘ 0.0000 5,000 2,081 156,15
MQHOI&[er Volunme 6,71389 CC/g (STP) 0.0000 8.335 3.007 756,07 6 32 4"
Correlation Coefficient 2.99999 i 4 0000 0 665 2,019 156 14 -
, _ 0,000 1,052 7,035 756,18 2 )
One Peint BET Surface Area (Ps/Po=2.3) 28.713 sq.n/g T— 6.0001 1.485% 4655 TEE, 0T 31) /’*7/”9/ whre
2.0001 1.967 9.103 756.15 :
bnalysis Data 0.0002 2.500 2.231 756,27 oblasne A 7
o : , 9.0008 3.088 0.636 756.28
Ps/bo BET Function Vads (‘C/g(S‘PP} ) @@25 1.7122 1,526 75625 2//9/0/
! * ' ' 4 7/
- — L 2.0038 1.196 2,885 756.24 >
| Ny 2000 Lo y 0.0073 1651 5,532 156.34 (fy 31~ 33
o L 6. 387 2.0133 5,062 10,075 756.13
R bo1en . 446 — 0.0203 5,365 15,340 156,13
14700 va.mim 6,536 2.0284 5,635 21,470 756,11
@.C;M 0.012997 £.692 : L 2.0339 5,790 25,603 756.24
0.2989 0.015761 6.965 2.0399 5,946 10,155 755,93
8.1200 2,018844 7.240 t.0462 6,690 14,941 755,69
0. 1418 0.022026 7,499 — 3.9528 6228 19,865 755,66
0.1597 0.024678 7.702 3,059¢ 6,357 15,051 755,36
9
Ve R 7.915 0.0646 .46 43,782 155,24
2 201 ) 01151 §.126 2.0700 6,536 52,851 755,44
' ' §.161 2.0800 6.692 60.448 155,47
8.4989 6.965 74,743 755,54
Interpe : '
pelated Data . * 3.1200 7,240 90.687 755,44
Ps/beo BET Function Vads cc/g(ste) 0.1418 7499 107,106 755,51
. - _ 8.1597 7.702 120.635 755. 36
2 oa00 MRS f.160 0,119 7.915 135378 155,70
0 1200 AL b, 701 8.1996 8.126 150,725 755.26
1200 8.013876 7,22 ¢.200] §.161 153,086 155,29
2.1600 9,024783 7,686 : o o '
0,2000 4,03069¢ 8,146 o




48 | ! 49

21/27/9/ cs%/«%ﬁ»/f, J0__difetrmire  He ussfete corea of  3J2fv] Iwybol (odibor . ovlses fenp. = 350°¢

al (Covx 100/am $ CPT S HL X Maf 2 " cutonted ey AT outges ’17”‘?/5/;: 21,0 .
Aré/%// WW eanlen LWQ( 0‘)7//%/{;,9 .g;///)q (oA COV A (7)1l &/ Lide ,MML/ #i 3542 (;7
% Zm)/ﬁzc; *ML%UA) “5"//’&4 [}m 5/7‘ 3/W ’ ? l/}f 4;% ﬂuée QWM #Z _/__ e > e

| ur Pha ¥ Uk WA S - 3. gg}y"’
, ;-
[Focedure |- Ay /ég @%é/f/? SA 3100 W WW, s o bunply odled _ _oygcrv - 33.35¢2
Py wtl  ©f oulgpacd  ovmply 4 Lide asensrly 2
Lnitial erdotio - Cufieo  fer) = 350° t 4 4 e +~ 439 [?':0
Cutges H7¢ = 720 Bane pun - o oulgpsed dgmfly, = 24 6930 — 333542
oaelogn Y - |.2388 g
() vt éa/ 2274 o,mﬂg #9 = , / 7
AT 2857
Zid o“% Z‘%( awmé/y j:’? 1 LDV [fm */(/97‘#/({14 KNG (ol )
= 3Y-79Y37 9. T
ot - N/ il ) N A ‘ | .
% (DVA Tt (Pt () cdded - :;;/71//;5 O . o putgacd qempl i fuby  asserbly 9
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e 5507 o) 7- 5200 4
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, >~ Je 3=l 2 9
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Coulter 84 3108 Surface Area and Pove §ize Analyzer

Analysis Report
3/2/o0)
Coulter §A 3160 Surface Area and Pore Size Analyzer
ferial No. w4620 §oftware Version 2. 11 — [? 67' ' Analysis Report
2 - .
Sample 1D HAR-0LD Start Date é%/i /Qyé;w/o ‘ . Serial Ha. wa6a20 Feftware Tersion 2011
Custoner CHHRA Start Tine 35:25:42 Ny —_—
Operator JALN Elapsed Time 26 nin - coT . 3/2/0/
;émq%i e 1'321f g Qutgas Time 242 nin 1 Sa?ple ?D NAF'OLE ?ta{t D§te . Qﬂaﬁg
rerile | BETS Outgas Temperature 350 ¢ LT g::ii?ii | C?Z?E E§:;§e31$ime @5;g5%i;
y 7 N *CPT —_— ? Sanple Wt 1.3212 ¢ futgas Time 240 nin
COVE I /200 * HALHCP %/qu (9(‘{ '//2/?9 67 /4‘7_,) Profile RETS Qutgas Temperature 350 ¢
Sunnary
Surface Area Report —
& Isotherm Data
BET Surfgce area 11,076 sq.n/g e ——— e
Correlation Coefficient 0.99999 . ! Freespace Calculation
Surface Area Repeort : . L —— Slope §.03469
) N Intercept 2.002901
BET Surface area 11,076 sqg.n/yg s Correlation Coefficient  @.99988
$lope 9,390342 —_— —
énteiéapt #.002601 Isotherm Data Table
_value 151,088 ————
Honolayer Volunme 2.59449 cofg (STP) ¢ Ps/Bs Vads co/g{5YF) bs mmHy Po nnlyg
Correlation Coefficient $.99999 \
‘ - 4.0000 8.000 6,001 726,88
One Point BET Surface Area ({Ps/Po=0.3) 16,908 sq.n/yg ‘ 4.,0049 VKKK 2,028 127,41
‘ ¢.0001 0.677 9.073 127.3¢
. h.0004 1,861 9.320 127,46
Analysis Data 4.0023 1.451 1.661 727,28
Ps/Po BET Punction Tads cc/q(8TP]) 0.0072 1.883 5,238 727.52
6.0153 2,015 11,148 127.6%
0.0484 ¢.22151¢@ 2.367 8.0275 2,188 20.038 727,75
8.057¢ 0.025128 2.431 . ——— K ¢.0403 2,302 29,344 127,78
0.0667 2.028708 2.491 0.0484 2.367 15,255 727.73
Z.ggéz Z.3§§226 2,530 ——— 5 ¢.2576 2,431 41,914 727.93
. 2 233911 2.570 B.0667 2.491 48,4587 118,12
8.1205 g.041820 2.672 6.0732 2,530 53.3e9 727,95
@.1210 8.649717 2,768 0.0842 2,574 58,366 729.96
8.1387 9.056623 2,345 B.100% 2.6712 731,194 728,10
G.1602 #.865050 2.939 2.1218 2,768 88.931% 727.81 e
¢.1303 2.87296% 3.e14 @, 1387 2,845 100.982 727.84
&, 2000 ¢,680872 1,091 ¢.1603 2.93% 116.7@7 728,08 (S
_ f.1803 3,014 131.728 727.93
Interpolated Data -_— 2.2000 3,091 145.586 727,95
Pa/Po BET Punction Vads cc/g(STP)
{
@.05¢0 0.022118 . 2,380
1.9800 9.033828 2,571 - Dptes SA  of (DVE IObyp K CPT x HL % NVa ol é/lf_éenec/ by
3.1200 2.049442 2,758 | v ’ = ’7/( 7 74 e Lif/y
b oLk ‘ . ;’ ' o) .
0. Liot 0.085055 2,928 | qelded te  dame  valun  of ~li 076 Pa 20 budeus
§.2000 0.080663 3,099 | 7 2 /4 7

; — runo
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Coulter 4 3100 §

urface Area and Pore Size Analyzer
Analysis Report

Serial Yo, w4620 Software Version .11
3/2/
Janple ID {oy-32 Start Date y AT 44435131/
Customer CHERA gtart Tine ele! 4¢' 1514
(perator JATH Elapsed Tine 25 nin
Samp;e Wit 1.3388 ¢ Qutgas Tine 249 nin
Profile RETS Qttgas Temperature 350 ¢

CDVH 325/ # WA XUVC (otd )

Summary
Surface Area Report

BET Surface area
Correlation Coefficient

surface Area Keport
RET Syrfaee area

§lope

Intercept

C_value

Nonolayer Volume
terrelation Coefficient

0ne Point BET Surface Area (Pg/Po=0.3)

hnalysis Data

9.1%4 sq.u/yg
8.99998

9,194 sq.m/g

0.470552
9.402365%
165,249
2.1123 cefy (8TP)
0.99998

9,066 sq.n/g

Ps/Bo BET Function Vads ce/q{8TP)
6.050¢€ 6.076755 1.992
0.0598 2.031186 2.045
6.0662 0.034094 2.079
2.0732 2.837358 2,114
4.0799 §.040493 2.146
2.100% 9.050477 2,231
a.1207 A, 459515 L, 366
84,1188 2.067919 2.3712
¢.1597 §.877756 2,443
4,1810 #.087954 2.512
g.2000 6.097226 2,571
8.2235 9.098797 2,538

Interpolated Data

Ps/Po BET Function vads ce/gq{§TP)
0.054¢ §.026392 1.994
4.0800 2.,040009 ] 2,147
¢.1200 0.059331 2.298
h.1600 6.078153 2. 437
§.2000 9,096975 2.57¢8

Conlter §h 31190 Surface Area and Pore Size Analyzer
m;;{é?ﬁg%ﬁ_ﬂ__ Analysis Report

Jeyial Huo. w46078 Software Verslon 2,11
3/2/v)

Sanple 1D €DV-325 Start Date WWAT

Customer CHHRA Start Time W6:16:24 7ol

(perator JAIN Elapsed Tinme 25 nin

Samnple Wt 1,3388 ¢ futgas Tine 242 nin

Profile BETS Outgas Temperature 350 ¢

Isothern Data

Freespace Calculation

93

§lape d.01dh4
[ntercapt 4.005692
Correlation Coefficient  9.99997
Iscthern Data Table
Fs/Ba Vads ce/g{3TP) Ps malg Po nnHg
n.0000 0.000 g.081 147.8¢
4,2000 2,333 9.91%2 747.99
¢.8001 ¢.665 0,077 748.02
¢.0008 1,833 @.686 747,88
8.0042 1.371 3,204 T46,642
2.4107 1.603 8.¢07 748,046
0.0206 1.754 15,402 748,15
2.0216 1.87% 25.147 748,00
0.041% 1.534 31,028 748,14
LY 1,942 37,874 748,34
0.0598 2,045 44.741 74624
D.8662 2,379 19,523 748,24
0.84732 2,114 54,784 748,45
¢.0799 2.14¢ 59,349 748,51
8.100% 2.231 75,114 748,14
9.1207 2,306 90,295 748.23
¢.1388 2.372 103,858 748,46
0.1597 2.443 119. 464 748.26
e 0.1810 2.512 135,469 748, 6¢
9.2000 2511 149,658 748,28
¢.2035 2.58¢6 152,311 T48.49
SA_value &f 9./94 mfé; &V 325/2.0p X WAKXU.

Conalaknt W SA il (on hage 94) sblanol % %/2///&/
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Srfol Loy made fo puge 53 for AA arcdiies _ Prefare Naode Aisslng 136089 of
AT  cH300Na 3HaD  m pz/fzo Lc&/«ﬁ»y ey,
Aot the P to 5 anth CHscooH (o 25m() .

200/ st & LDV ¥ 200/825 muah w UCK WA = 266-79 3m- . S

AT - 3/ 23/ 0/ lontinue  Temeved  ox arboraly fyr CpV A 200/32.5%

AT uckwa - Fethu fe prscudive _on ARPnee)
& iy _busk

24 CmﬁM frebpo (50 12/ oy
,__Nézzﬁ__ﬁé?__%/ (ﬂlf;\“m/zzs X U WA _ard 3p ml oL
- Wao, JAe /?wréuu 2y, Mgwré/ al- 95°¢c 4

M@&Mﬁr oot 7(9/?Z/h

— CH3C00Na -3H, 0 (FS, 4ot # 937077 ) (W 136089 (MW e wirtun &t govp 7pm éy s £ e,
— DI MHz0 2 fmes B hamopure Laln ot émm gpP_fory sinth:
= _(H3Cook Brue DV 3-4 o ard My o o oven 2/
— i 9204 PH_piDh Jw prsbe L oy akrdedo 2,447 55-60"C -
—  placte dotlre 2/21(0]
' 13609 4L 01 ety  Dlwpan 250 md oy sbobe  dygln <try
() _Busselve _z2o5-—22 72 CH3(OONG - 30  whh 21 fp0 & 47 n s //pzéww W on _fAge 7 2f 2P

Ll it B IO mI pank -

O%&a/?/{/v

M/M Mam/ (K3 (0OH (FS. bt # 971793)

(/f,(w// a Aded rx/ zs m{.

B lombiue_remedl o Carborals from DU 200/335

UC ¥ WA .
(3 Lemove DV 300/325 % wWhrUl ¥ RC Ao an

e~ B9 gme-  Reflace  /h an oven _of sse

@WW@MW%WQ/—%Z-

Y210l
AT

& Add ~ 39 (% LDV ¥ 20fhrs ¥ UCx Wl & gam

W%L_M_Qjﬁ;ﬁg& )
(i) T Y52

Leld 30 my op NaOAC B> each tebe

g p/q/,df HAe )')\J)Cﬁdu at~95¢c /ﬁyf adend 30 My

@EWU%%%NMZ

3/24/
A T

Gt (PV ¥ 290825 ¥ WA ¥ uC ¥ RC  guvenad rren corld
rensune M0 _and place ¥ _om e Oves for
clnyra o~ s7°¢C
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| | -

Keanave & V75244 %/ CDV # 202%?25 X UCK WA % RC __foom Mﬂ%mwuf@’%(,ﬁm_ 25 o 305/ ;:!a/#o'rﬂ Ahe
even Aicirg Chart (Heom Semetu-USH _Pduet manwel) - 7her olala
: W @) _on_ _page 56 and bt f Gulim Loy
Wﬁ/ /1) p[c’/mﬂ—/ﬁ/ Valuto from (67 O 357?/M/WW
_bblatngd an o bad 5859

Mixing Chart

C:\Excel Data\SPT.xls
Rank 1 Eqn 49 y'=a+bx3 o | Information potentially subject to copyright protection was redacted from this location.

1220.096834 DF Adj r2=0,996347 FitStdErr=0.0138651 Fstat=4407.55 The redacted material is from the following reference:

) : a=0.601142 o
b=-4.39848e-07 ' Sometu-USA B

L 5659 Noble Avenue
Van Nuys, CA 91411
o Sometu-USA Booklet
o “Mixing Chart” Section
March 2000.
W)
Lladd  Petrend ’(54} ) XT0D
(7% fgzp )X1o0 = 704
—— 72:3
— 15— 770
75 2
percent e L 7? . 2
o o /82 _
. ....79-0
Rank 1 Eqn 49 y'=a+bx3 e —— 797
r2 Coef Det DF Adj r2 Fit Std Err F-value e g 05
0.9968336892 0.9963465645 0.01 38650748 4407.5495291 ‘ 3 / 5
Parm Value Std Error t-value 95% Confidence Limits | S
a 0.601142316 0.003573694 168.2131617 0. 593477505 0.608807127 g 2 o
b -4.3085e-07 6.80923e-09 -64.5957707 -4. 5445e-07 -4.2524e-07 _ ,592 7
Date Time File Source o
Mar 28, 2001 1:29:11 PM c:\excel data\spt.xls e e g 5 - 5
870

‘‘‘‘‘ | €5+ O
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-, Somera=vs#A
Mﬁ#ﬁmg&dﬂ N (H2 Wi, ﬂm)'#zd[as £ /2/41-67-

-h-b-h-hL@@@@@N@@@@NNNMNI\JI\)I\)I\JN—\—‘—\?—‘—‘—‘_‘—‘_\"‘
B EASARORRB88USRREBREBENSERBNREoEIpareRpOINOOROR

Maed Y,

20.00000000000
20.00000000000
21.00000000000
22.00000000000
23.00000000000
24.00000000000
25.00000000000
26.00000000000
27.00000000000
28.00000000000
29.00000000000
30.00000000000
31.00000000000
32.00000000000
33.00000000000
34.00000000000
35.00000000000
36.00000000000
37.00000000000
38.00000000000
39.00000000000
40.00000000000
41.00000000000
42.00000000000
43.00000000000
44.00000000000
45.00000000000
46.00000000000
47.00000000000
48.00000000000
49.00000000000
50.00000000000
51.00000000000
52.00000000000
53.00000000000
54.00000000000
55.00000000000
56.00000000000
57.00000000000
58.00000000000
59.00000000000
60.00000000000
61.00000000000
62.00000000000
63.00000000000
64.00000000000
65.00000000000
66.00000000000
67.00000000000

2onaity (9Ime)  \e 25 2001 Page 1 ¥

1.673294206987
1.673294206987
1.674848615390
1.676561679978
1.678441800886
1.680497544074
1.682737658442
1.685171094096
1.687807021885
1.690654854265
1.693724267614
1.697025226101
1.700568007221
1.704363229157
1.708421880104
1.712755349726
1.717375462952
1.722294516298
1.727525316963
1.733081224968
1.738976198606
1.745224843549
1.751842465967
1.758845130061
1.766249720473
1.774074010071
1.782336733694

1.791057668486:

1.800257721551
1.809959025741
1.820185044498
1.830960686799
1.842312433375
1.854268475558
1.866858868270
1.880115698921
1.894073274176
1.908768326908
1.924240245930
1.940531331535
1.957687080333
1.975756503397
1.994792482400
2.014852169180
2.035997435073
2.058295377431
2.081818892057
2.106647321800
2.132867193452
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Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
Y=F(X)
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50.
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52.
53.
54.
55,
56.
57.

58.
59.
60.
61.

62.
63.

64.
65.
66.
67.

68.
69.

70.
71.

72.

P Vs

68.00000000000

- 69:00000000000+

70.00000000000
71.00000000000
72.00000000000
73.00000000000
74.00000000000
75.00000000000
76.00000000000
77.00000000000
78.00000000000
79.00000000000
80.00000000000
81.00000000000
82.00000000000
83.00000000000
84.00000000000
85.00000000000
86.00000000000
87.00000000000
88.00000000000
89.00000000000
90.00000000000

benally

2.160573057343

“2:189868446752"

2.220866977622
2.253693613150
2.288486122876
2.325396772115
2.364594285368
2.406266137021
2.450621234832
2.497893077163
2.548343484517
2.602267031110
2.659996334708
2.721908405139
2.788432307268
2.860058467342
2.937350049177
3.020956957983
3.111633208320
3.210258638422
3.317866295141
3.435677295860
3.565145662683
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Coulter 5A 3100 Surface Arex and Pore §ize hnalyzer

Enalysis Report

gerial No.

wi6e2e

Surface Area Report

BET Surface arsa

Correlation Coefficient

gurface Area Report

BET Surface area

§lope

Intercept

C_value

Nonolayer VYslume
forrelation Coefficient

One Point BET Surface Area

Analysis Data

8,199 sq.n/y
¢.98447

4,190 sq.n/g

22.017804
0.88462¢
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2.0437 cofg (STP)
@.98447
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BET Surface area
Correlation Coefficient
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Intercept 1,9542-004
Correlation Coefficient  4.99999
T T Tgothern Data Table
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Customer CNWRA Start Time N0:04:16
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gumnary
Surface Area Report



Surface Area Report
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hnalysis lata 1 fample Wt 2.9042 4 outgas Tine 728 min
Ps/Po BET Function Vads ¢c/g{37D) } Profile RETS Qutyas Temperature 15¢ €
¢.04%9 1,778645 4,429
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4 0.0508 1.324723 2.040
Isothern Data Table j 0.9623 1'536266 9'@42
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Isethern Data guvigoe Arvey Heoayd

S ——

Preespace Caleulation : BRT durface area 8,249 sq.m/g
Slgpe 8.03196 - SlOpE 17236763
Intercept 3 49113 Intarzept 9.232342
Corvelation foafficient o, 94999 L ¢ _value 78,187
' Honolayer Voluue 2.8572 ccfyg (8TP)
i Correlation Loefficient 0.99948

Tsothern Data Table

One Point BET Surface Area (Ps/Po=0.3) 2.242 sq.n/g

Ps/Po Vads 2c/¢(3TP) Ps nnkg Ps nnky *
9.0000 8,080 8,001 197,05 hnalysis Data ‘ |
04111 2.229 8.413 757.10 _ , Ps/Po BET Punction Vads co/q{§TP)
0. 0240 6.035 18,154 157.10 | ﬁ r
A.0419% %.,639 31,400 756.95 G.06505 1.072169 B.050
4 ok
6.0508 ¢.040 18,477 757,17 | o002l Lo 1ebzd o.0ul
30621 0812 17 160 17 19 | \ 00150 1615347 0.054
0.0799 0.044 60,477 756.73 1 2,097 1934194 9.056
0.0975 8.946 73.723 756,43 ¢ 11 Liaall b.0ot
¢.1150 0,048 86.988 756,59 - f 01328 L4338 )86
8.132% 0.249 100,261 156,67 @.1888 30400754 I
6.1549 0.05¢ IREREE Y 756,49 i
B,2318 2.064 179,302 156,41 ‘ Interpolgted Data . ,
| Psito RET Fuactisn Vads cc/g{8TE)
| 6.0500 1.494181 7,042
i 0.08080 1,611283 0.054
| 6.1200 2.308754 8,259
' ¢, 1600 2.%9022 §.464
, ¢.2000 3.679695% 6,068
p ! Tsothern Data
¥ 5 Fraespace Calzulation
Coulter §A 3180 Surface Area and Pore §ize Analyzer I Slope 303165
Analysis Report ‘ ; Tutercent -0.003761
i P ‘ p
| Correlation Coefficient  1.00020
§erial Mo, ¥46020 goftware Version 2,11
/ ?/ / i) Isothern Data Table
5/09/0 y
Sample 1D §1-CALE2 Start Date 2€+§T+§§ ;g;;ﬁ/ ‘ Ps/Po Vads cc/g{sTP) Ps nnfig Po nulg
Custoner CHHRA gtart Tie ot ‘ Y B 769 0%
OPZrator 3TN Elapsed Time 19 nin — 6,000 aoent 3,801 152,05
sanple Wt 2.8925 ¢ Gutgas Tine 720 nin | 00105 4,037 7,918 153,19
Profile RETS Gutgas Temperature 150 € — §.023¢ 4,444 17,743 153,24
5.0410 7,948 10,914 751,41
§,050% ¢.050 ig.oed 753,19
8.2611 9.951 16.754 753,36
‘ ) 753,48
Summary @.0798 0.954 60,115 133,

: ! f 0.0975 2.056 73,442 /53.33
Jurfac ; ; & 9 1533
Surface Area Report 8.1152 9.658 46,009 :

0.1328 2,060 120,276 753,31
BET Surface area 0,249 sq.u/q 0.1858 2.067 129,962 153,24

torrvelation Caefficient $.99948 - 4.2185% 9,875 179,635 753,34
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el
AT

Coulter §A 3100 Surface Area and Pore Size Analyzer
Analysis Report

Sarial Wo. ¥4a870 Software Version 2,11
R sl

Sample 1p §2-CALEL Start Date ettt AT
Custoner CHRA ftart Tine 22:35:20 s//5)0 i
Operator JALR Elapsed Tine 18 nin
Samg%e Wt 2,3476 g Outgas Tine 720 nin
Frofile BETS Qutgas Temperature 15¢ ¢
summary
Surface Area Report

BET Surfacs area 8,242 sq.u/g

Correlation Coefficient §.99921

Suyiaee

Ares Report
RET Surface aras

Slope

Intersapt

¢ value

tholayer Volume
Correlation Coefficient

Gne Point BET Surface Area (Ps/Po=0.3)  0.237 sq.a/yg

hnalysis Data

2,242 sq.nfyg

0 wrgana
17.779267
4,184447

97,144
8,0557 ce/g {8TP)

8.99921

Ps/Po BET Function Vads  ce/q{sTh)
0.0560 1.639341 a,0851
9,0614 1.258824 4.052
.07 1.5839%4 §.004
§,0945 1.904602 3.958
6.112% PN 0.05%7
4,1296 1,523 8, 1%
#1808 BIRLELI a4 BER
olated La

Interp?i?;ol a BET Punction Vads ce/q{STD)
§.0000 1.873307 6,048
2.0300 1.606683 2.054
0.1200 2,3178482 4.859
8.1600 1.429020 9,963
4.2000 3,740188 8.067

g g =

Tscthern Data

Freespace Calzulation

§lape

Intercept
Lovrelation Coefficient

Tsotharn Data Table

PaiPa

LGd@i
ATt
L0236
L2408
0504
L8614
L0784
0955
JA12¢6
L1796
1808
2317

8.0334

-9.,044231

1.60¢0¢

Vads cc/g(8TP)

i

\ A

.J41
ik
049
N
052
054
255
Q57
059
AEE
075

Ps

kY

97

nnHyg

LR
244
191
JT1E
37,
46,
§9.

11,
8,

59¢
158
gos
844
096

533
135,
174,

994
353

9

Po nuHyg

752.1
752.2
3

152,
782.4
152.2
152,13
4
3

182,73
752,

152,72
152,
152,25
782,37
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v

O wt- of tubo cvdembly #2 = 334757
42}7/-

4
S fuby  acsembil, w2 w/S2 Ca(03 =

” J

36-3 2759.
75

vt o S2 G0, added — 362275
d — 334757

2.851 &

2? .

wH o tude acsembly 4+ outgaael S2 GOz

'

34" 32‘7557‘

W of oulgassed (O, .éi}f/ S2 gemhte

v = 5/8p)

Intbod  Corndsbomo

— 2-95/8 9 -
[/4

Cutags  #onbenatone T /50 °C
ﬂ /

el L — 2S5 .

S/

1]

0237 /g

foulter §A 3106 durface Rres and Fore Size Analyzer
hnalysis Report

Serial Ne. 7460720 Software Version 2,11
5//3/0/
Sample ID §2-CALE2 Start Date HAL AT
Customer CHWRA Start Time 01:138:41 ﬁéygyb/
- Operataor JAIN Elapsed Time 19 nin
Sample Wt 2.8518 ¢ Qutgas Tine 45 min
_— Profile RETS Qutgas Temperature 150 ¢
—_— fummary
Surface Area Report
BRT Surface arca 2,237 sq.on/y
Correlation Coefficient 0.99938

surface Area Report

BET Surface area B.237 sq.n/g
Slope 18127007

Intercept 0,263573

C_value 69,774

Honelayer Volune 0.0544 co/g (STP)
Correlation Coefficient €.99938

One Point BET Surface Areg (Ps/Po=0.3) 0.229 sq.n/qg

fnalysis Data

PsiPs BEY Function Vads ce/qisyp)
B.0504 Lo1ds20s 4,045
a.9620 1.372875% 8,948
§.a79% L7 4.5
4.897¢ 1.046844 8,453
B.1145 2.367765 §.ans
@.1320 2,683691 4,057
¢.1847 3,573094 8,663

Interpolated Data

Ps/Po BET Punction Vads cc/g(sTp)
0.24590 1.169921 6.045
2.2800 1.713733 8.051
4.1200 2.438813 0.056
2.1600 3,1638%4 8.060
2.2000 3.888974 8.064

Usethern Bata
Froespaes Caleulation
§lape B, 03227

Intercapt -0.003879
Correlation Coefficient  1.080070

Tscthern Data Table

Ps/Pa Vads ce/g(8TP) Ps nnlg
0.0000 a.600 6,001
8.0187 8,835 §.9%2
4.023¢ 0,841 17,652
¢.9411 B.245 30,795
0,650% 0.046 17,849
0.9620 9.048 46,417
0.079% 6.05¢ 59.512
8.4470 2.953 72,682
¢, 1145 R qk 14y
2.1320 9,957 98,879
8.1847 G, 063 136,351
9.2371 0.472 177,526

Po nrHg

148,
748.
744,
748,
148,
748,
749,
748,
749

748,
e,

748,

98
89
38
79
92
§1

4
L

34

fhk

37

79

81




5%&%@%@22%4 = /s5p’C Brele0 e = 720 Iy

AT

@
W Lude addernbly "2 (a0 = 36-3238|
o ALY (a(ﬂ% ag(é(a/: 36-328)
- 334757
2:8§524 4.
V20| ust - of lecks avsembly + oufpeseed S2 Ca (O3
f*:f v - 3 éa .32 7755 67 .
Wt &  pulsaued S2(alp, = 36-3275
g g — 334757
26518

M oA WWWM #7 — 33-5’76709'
U

/4

[/

SA (82 Glm) = 0232 mg

E) el A ﬁoéé Qoiermbly #E = 293/2Y g
Wt &/ﬁaée Wé,+ 52.(4(094_&@0/:30 14 97 4.
le &/,/52 Caf[ﬁz added - 30 4499
29-3)2Y
) o[ 3 7 fE; E?'
5/”/0 //Ml W S2 @/ﬂcz MW) + M @gﬁm.%z__
A7 — 30,4476 9
Wt g 4y Putsseded 52 Ca(dy = 30497
v v 0 — 29-3/2Y
/'/352‘51
SA =  Coddn 'l bt Pucaune oS sl °

]

¢

%

Coulter §4 3100

Surface Area and Pore §ize Analyzer

Bnalysis Report

22258101 G/zs/o)

Sarial Mo, 746020 Software Versian 2.1
5/23/0/

Sample ID ai-CALEd dtart Date il
fustomsr CHNRA gtare fine

Operatoer JRIN Elapsed Tin 1% nin
Sampla ¥t 28518 g Dutgas Tim 128 nin
Prefile BETS Outgas Temperaturs 156 ¢
Summary

Surface Area Report

BET Surface arsa
Corralatiaon Coefficient 4.99944

0,232 sqon/y

Surface Area Repert

dlope
Intpr

P[t

BET Surfacs arsa 2,232 sq.n/g
18,45977%
§.272853
B8 ESS

P 1 It

: Point BET Surfacs Area  (PesBoz@.d)

Analysis Datsa

Ps/Po BET Function Vads
8.0%a7 1.17546¢
8.9621 1.404899
6.079% 1.747015%
4.6970 2.084432
6. 1145 2.415972
0.1319 2.734721
8,1843 1627419

Tuterpolated Data '

PsiPo BRT Punction Vads
At 1, 105847
0, 1745635
§.1200 1.48802¢
polenn 3, 00417

¢.2000

1964808

ps

I

T

I
r

B34 coiq (HTP]

40005 sqon/g

eelg{8lp]

0,045
247
(843
LA512
T
D56
JBE2

S G D oS

£ e

ce/g{sre)

0,044
A.9454
2. Gﬁf




Isothern Data f ’ _ 85

Freegpace Calctulation

_ sfear Lrebaretton of 005N Mii-KU ssluting for
Intercept -0,503885 ; - ) i
Lon- Emthonge EXfoymeno

Correlation Coefficient  1.00000

Tsotherm Data Table

Gpettive - 7o profane Varizen K- bl eliliimo 4K

, , t

Pa/bo Vads 2o/¢(8TF) Ps nafy Pa nnHy :
' a_wlel rovmaelty E7 0054/ and a2 e/ K/
1.0000 ¢.000 6,001 752,80 . V4 4 z ’
—_— 0.9108 3,933 8,149 159,78 Yalo0 -
6,923 ¢, 040 17,561 752,64 ‘
49112 4,041 W, 97 TENT) |
6,857 3,045 %174 157,71 o - e
2,0621 7,047 15.7%¢ 752,65 | =2 b a/n,/ oSa%éé_ '~ — QQ%;ézgézgsé Zé?éﬁ dot
G095 3.699 59,013 757,66 ; Lo 7 =2 ! Z =1/ 7 ANy v Shtstn |
2.0976 1.952 11,035 752,71 | /) '
61145 7,054 86,165 152,67 4 (000 ML Velumedsc %‘W
|

3,236 B, 97 13,053 762,92 __ _sze_zfgi“&m@zm .
) | ; 2ot dotin ple—
\\- ’ | vall (Blet 2 9264/2)
{ | K (FS Aot # 006292
| Pleblor  AE2%0  wesiking belbme
Nanshun wiaden (7//7%‘/&)

AN o Protedung -

7

A

> . 1. Prepare 1000 ml of KC1-NaCl aqueous mixture with a total normality of 0.05 N and a fixed
\43’ / K/Na ratio by taring reagent grade KCI and NaCl in the amounts given in Table 1 onto a clean
S - (acid-washed) 250-ml or 500-m! beaker. Keep the beaker covered with parafilm between additions

\ of reagents to minimize adsorption of water from the atmosphere. Add about 100 ml ultrapure
\ - water (>17 megaohm resistivity) to the beaker, add a stir bar and dissolve the salts completely on a

stir plate (add more water if necessary). Retrieve the stir bar with a magnetic rod, then carefully
\ - rinse the rod and stir bar with ultrapure water, making sure to catch all the washings in the beaker.

- Decant the solution into a clean 1000 ml volumetric flask (with the help of a glass rod); —
\ rinse the beaker (and glass rod) with ultrapure water several times, carefully transferring all
\ - washings into the volumetric flask. Then fill the flask to about 2-3 inches below the mark with e
ultrapure water; swirl or shake the flask. Let stand for a few seconds, then add water dropwise up

\ - to the mark; remix. —_

\ ) Transfer the solution into a clean 1000 ml polypropylene bottle. Label the bottle (e.g., -
KCI/NaCl*0.05N*0.1XNa, plus Date and Initial). :




AT 87
0 5/30 Jo) ~

— * EXPERIMENT KCI/NaCl-0.05N
_— - — K£=(DV Jatly 2

’VW Volume
TQ’M T /f{%f“ Weight Weight  [soln.
Enai (0.05 N) Wt. NaCl Wt. KC1 Wt. NaCl used Wt. KCl used Mixture # XNa,ito |zeol. to use [zeol. used |used |Weight soln.|Calc.Na [Calc.Na |Calc.K [Calc.K
— (KCl-NaCl needed for needed for T ( |KNa05* use (gm) (gm) (ml) used (gm) [ppm,i |ppm,f |ppm,i |ppm,f
soln.) 1000 ml 1000 ml — : 01 | 01103 |ouipz | 10 [iE-oge] 115 | 11 [ 170 | 1935
o | 112701
0.1 0.2922 3.3548 0. 2923 3.35 47 2 0.1 0.1634 0-1633{ 25 25 0464 | 115 23 1759 | 1916
— — 3 0.1 0.1072 | A-1271| 25 |25 0370 115 34 1759 | 1896
0.2 0.5844 2.9820 . : . <
- N S845 29922 . 4 02 | 01802 | 0:-1803| 25 |zs-02/7] 230 | 57 | 1564 | 1857
J— (20
03 0.8766 2.6093 0.-8767 2.6094 5 02 | o1277 %A;% 25-02¢2| 230 | 86 | 1564 | 1808
e 0.4 1.1689 2.2365 O)e1648 2:2345 —“ 6 0.2 0.1053 0. )05 4 % 25.0904 | 230 103 1564 | 1779
. 0.5 14611 1.8638 e |- 9639 —_ 7 03 | o1871 | 0-1871| 25 |35.0397| 345 | 115 | 1368 | 1759
: ) * 8 0.3 01488 | A-/988 | 25 |[25.05Y7| 345 149 1368 | 1701
0.7 2.0455 1.1183 2olicg ) QL
_ Gl | 1184 A 9 0.3 01259 | (7.;2¢0| 25 |75-0583| 345 172 | 1368 | 1662
o 1 2.9222 0.0000 2.922Y4 0-0000 . 10 04 | 01797 | /)-/798| 25 |25.0777| 460 | 207 | 1173 | 1603
11 0.4 01592 | (1-/592| 25 |25.p565| 460 230 | 1173 | 1564
12 0.4 01225 | 0- /228 | 25 |259302| 460 276 | 1173 | 1486
13 05 | 01485 | 0-1488| 25 |25-p566| 575 | 345 | 977 | 1368
v 14 0.5 0.1081 | 0- 108%| 25 |25.0526| 575 402 977 | 1271
: Ut — VX zaﬁgzsmax X UCK WAX RCX
Zewlle fo 4 @ £ ¢ 15 05 | 01409 | 0:110| s0 |5p-p262] 575 | 460 | e77 | 1173
HlL A /Q/e X KE ) 16 07 | o139 | )-1370| 25 | 25:024y4| sos | 575 | sss | 977
. ' ' : 17 0.7 01332 [ 0-1334]| s0 |5p- 0374 805 690 586 782
veed )/ - ;
—ZZMW (W < ‘ 18 1 01956 | (D J95Q | 25 |25-0]53 1150 805 0 586
' 19 1 01277 [ 0:/2%0 | 25 |25-0415] 1150 | 920 0 391
' a G,
2. 4('/0/ W ]/ s m/ 526 mf W 2. 5, /n/ W/@ 20 1 01251 | 01253 | s0 S0-0272{ 1150 | 1035 0 195

Cover e Amyyg/m M%A Cifos amd  place  on %/M{%a’y

& 5/” _»_é&uéw__@/ eguilidisicom -

3. Plane a  chen Sattl on a  daloree ard derw -
Hon addl cpyx 200/325 X UC x wh) x RCH HLXCR X kF /> _ Xyasthrstonts il fuetim Mo = "

Lho  LalTF a5  owen amswunt. on  Jable 2 - \ Pwat M.
7 1 \?’W _

Y. e a/m/,(/ Aao Boen  oetecld . tare a_ﬂzcan ket pty \@ét, |

_ welution M 01/% Volorra _1h Tadtl 2 _and dda/?@ %e | \

é@ﬁ/e- /@m/ ‘he wz/%/ M el fron . é \\

-
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[ El Mo bt %/AM wolulsn (2/mMVed). O M 3910 pPm 2% 3899

2hidbod A e phehide  to a éﬂe/wﬂoaf
el Hhe U Aoly. a4 plachc agise 5 ot (ulibsabion (270

it hofled with _plctisals K sl Dreo - Vlluc Aosaurad __ dspo
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6/5/r 3 Lot Clirator
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USING THE ELECTRODE

Information potentially subject to copyright protection was redacted
e from this location. The redacted material is form the following
reference:

Orion Research, Inc.

Beverly, MA 01915-6199

R “Models 84-11, 86-11 Ross Sodium Electrodes Instruction Manual.”
Pages 5-6. 1991.

L84 L 0 Kup lendfent back-  rigue: '
‘ Filling The ROSS SURE-FLOW Sodium Electrode

P

ﬁég/m/ PH. add rloml sf

ey wlsen gt and

Cummings Center e

ZSA fon (00 Ml of Sambf -
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3 beind alidnalion @ NaT

T Information potentially subject to copyright protection was redacted —_ mé@at/a@/ Vater
from this location. The redacted material is form the following : 10 PP /0
reference: / 7 7
oD W7 — TR
Orion Research, Inc. ' S 6;5”&
Cummings Center _ [ 02D Va7p2;
Beverly, MA 01915-6199 !
|
- - !
“Models 84-11, 86-11 Ross Sodium Electrodes Instruction Manual.” |
—_— Page 7. 1991. -_ - v :
- | e/é/,b/ 4/6/0]
I Mixture # KNa05*| XNa,i to use Calc.Na ppm,i  |Meas. Na ppm,| |Calc.K ppm,i Meas. K ppm,|
- 1 0.1 115 120 1759 2500
‘ 2 0.1 115 1759
| 3 0.1 115 1759
4 0.2 230 230 1564 2200 B
4/, . Y a Ld / . y 0§) | 5. 0.2 230 1564 o
b, 0] lging  [ooD _ppm a - [ Onion 8T/
/ J B 6 0.2 230 1564 T
A7 e , _
, 75,# My yeading _ 119-8 my /1 m/) { 7 0.3 345 350 1368 [900
nof 4/ . ' l 8 0.3 345 1368 —
2 ml e //f\yﬁ —_ - 70 f (/0 W) | 9 0.3 345 1368 —
/ , y T 10 0.4 460 “F6¢r 1173 / —
A/@@ olaton £ e Sofoseen, SY 2nd o mv. | y oz 460 60 173

/@Wﬂf) %ﬁ ﬂMM ) VWﬁW/;—q MW - 12 0.4 460 AT 2/ s/ 1173 .
Lelution ( Brion #_ $HII3 ) /7£‘7” 30 sur- _amd Hey 13 0.5 575 %ﬁi 977 |3 00

gos kM phibede  _on LIDfCGe  golulion fhy /5 oy | M 05 575 580 o7
fpfépﬂ,/ Lhe above /Wjﬁé(/zf " ‘ 15 0.5 575 077 AT 2o ;
, | 16 0.7 805 810 586 po78zq
75«?” My geading — /258 ml o 17 0.7 805 s W 'fﬁ”é’/a/g 20 T
Zhd my ’)’VQC({}W/\/Q = = 7/-5 o 18 1 1150 [200 0o w’ol’_/ o

/QZ% - %W/ - 5.3 M’)l/' 19 1 1150 0
(4

20 1 1150 0
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Clibpation_for &1~ 017 - wwipl 4 Y
p-05 M 1950 PP "o ’*5?/2//0} é//zk/a/”T -
0-025M 775 PP» : V/ES L
O-0]m 299 PP Mixture # Calc.Na ?,Afn?,sf'Na Meas.Na [Calc.K r:nisf ‘ Meas. K | ———
‘ ‘ . KNa05*  |XNa,ito use [ppm,| diuted |ppmf ppm,i  |diuted  [ppmf |

¥@V{/Mﬁ‘ /67/1/4 - o PPm 1 0.1 115 1O | oo 1759 | 1 7Y /740 |
. Se0 PP 2 0.1 115 L0 loD 1759 | J72 /720 |7
Jopo PP N 0.1 115 ] 0 oD ise | [72- | 1720 |7
4 0.2 230 | 23 230 1564 | 28 | 2080 |
5 0.2 230 | 44 2 L0 1564 | 2897 2070 |——
£ A Selubivog 6 0.2 20 | 25 230 1564 | 295 | 2050 [—no
—] 7 0.3 a5 | 34 340 1368 | /77 | 1770 |—n0o
O-05M or /750 LPM . 0:/M X Soml s os v | 35 250 s | 177 | 1770 |
fop me — | 9 0.3 345 3° 350 1368 | /75 | /750 |

1 10 0.4 w0 | HY 740 1z | /22 | 1520

00257 or 975 ppm 0 )M x 25mf 11 0.4 40 | 15 750 17z | /92 | 1520
/oo md 12 0.4 460 15 “50 urs | /54 |istto L

13 0.5 575 55 550 977 (28 | /280 |

o. 0l M or 390 Lprm O-/m x lomf 14 0.5 575 =X 5o 977 /26 /260
T~ | /op ML 15 0.5 575 59 540 977 127 | 270 T
\ 16 0.7 805 | 73 730 s | §2-5) 625 |
\ | a7 0.7 805 77 770 5686 %-5 | G665 |7
\ |18 1 1150 | [6D [T 0 23-8 | 238 |7
AR 19 1 1150 | /D [OTD 0 /79 | 174 ‘*——
U\a . 20 1 150 | /D % 0 9.%5 | 986 \r—————
% @Z/Wﬁm" o Fr#» %/’1 @//Z/a/) o
\ ) /\/a"t 5 25 —
\ ) 50 S
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Mixture # Calc.Na Calc.K Meas. K
KNa05* XNa,ito use |ppm,i ppm,i ppm,i
1to 3 0.1 115 1759 | 2440
4106 0.2 230 1564 | 2150
7109 0.3 345 1368 | /1879
10 to 12 0.4 460 1173 (630
13 t0 15 0.5 575 977 /1340
16 to 17 0.7 805 586 3/5
18 t0 20 1 1150 0 0000
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1. Prepare 1000 ml of CsCl-NaCl aqueous mixture with a total normality of 0.05 N and a fixed
Mm Cs/Na ratio by taring reagent grade CsCl and NaCl in the amounts given in Table 1 onto a clean
(acid-washed) 250-ml or 500-ml beaker. Keep the beaker covered with parafilm between additions
of reagents to minimize adsorption of water from the atmosphere. Add about 100 ml ultrapure
water (>17 megaohm resistivity) to the beaker, add a stir bar and dissolve the salts completely on a
stir plate (add more water if necessary). Retrieve the stir bar with a magnetic rod, then carefully
rinse the rod and stir bar with ultrapure water, making sure to catch all the washings in the beaker.

(Note: Instead of 250-mL or 500 mL beaker, one can use a weighing boat for taring the
reagent. This procedure can be modified as needed).

Decant the solution into a clean 1000 ml volumetric flask (with the help of a glass rod);
rinse the beaker (and glass rod) with ultrapure water several times, carefully transferring all -
washings into the volumetric flask. Then fill the flask to about 2-3 inches below the mark with
ultrapure water; swirl or shake the flask. Let stand for a few seconds, then add water dropwise up
to the mark; remix.

Transfer the solution into a clean 1000 ml polypropylene bottle. Label the bottle (e.g.,
CsCl/NaCl*0.05N*0.1Ecs, plus Date and Initial).
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b [ 6/22/0 b/22/c
71%' ECs,i (0.05 N) Wt. CsCl needed |Wt. NaCi needed |Wit. CsCIZ/use/d W, Na/CI u/seé
é‘ (CsCI-NaCl soln.)  |for 250 mi for 250 ml (gm) (gm) —
0.05 0.1052 0.6940 010549 | p. 694/
0.2 0.4209 0.5844 0-%2)0 | /) 5845
0.4 0.8418 0.4383 034919 | 0-4383
0.6 1.2627 0.2022 /2628 | 0" 2923
1 2.1045 0 2-[0Y5 O
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é/zé/g>/
Teble 2 4T o
o Mixture # Weight Na-zeol. | Weight Na-zeol. |Volume soln. V%}Ifmge{%{;é/zé/”’ Weight of soln. -
—— |CsNa-05 ECs,| to use [to use (gm) used (gm) to use (ml) |soln.used {mb) |used (gm) —_—
L 1 0.05 0.122 01222 10 l0- 027/ |
2 0.05 0.1502 D 1502 25 25+ 0215 ‘
o 3 0.05 0.0964 o %ﬂ” 25 250118 b—_
— 4 0.05 0.1323 01322 50 S50-0208 h
— 5 0.2 0.2266 2267 25  |D5-022¢% —
_ 6 0.2 0.1714 0714 25 5.0 l76 __
| 7 0.2 0.1499 01997 2% |[26-03p%
8 0.2 0.1152 01152 25 |25.0 42y o
T 9 0.2 0.1769 Nl769 50  |50-0)60 T
— 10 0.2 0.1131 0. 1130 50 50-039% —
— 11 0.4 0.1661 N /66 25 [25-04]] —
. 12 0.4 0.1066 A 1067 25 |25-0420
. 13 0.4 0.1404 01409 50 50- 0492
14 0.6 0.1637 /537 25 25,0355 o
_-" 15 0.6 0.1102 )02 25 250570 —
— 16 0.6 0.093 @%Z@}Z 0% 500548 —
— 17 1 0.2245 0-2245 25 25-(5%Y L
18 1 0.1242 91293 25 257146\ .
19 1 0.0674 Z 0573 50 S0 2660 ‘
é/ 27[/0/
AT Lrefo 250 L GU-Mld X0 05 % O 2 Les
Lely hon /WM bl 4 M@/ 99.
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Mixture # Weight Na-zeol. | Weight Na-zeol. |Volume soln. [Weightofsoln. | =
CsNa-05 ECs,| to use [to use (gm) used (gm) touse (ml) |used (gm) - .

1 0.05 0.1220 0-1222 10 [0-021%

2 0.05 0.1502 O /S0y 25 25-0068 |

3 0.05 0.0964 O 074 25 25-0)90 T

4 0.05 0.1323 fe]%23 50 ji,u E 199216

5 0.2 0.2266 O’ 22643 25 25 '/04//2

6 0.2 0.1714 O.171% 25 25-05|¢

7 0.2 0.1499 0. 1500 25 250384

8 0.2 0.1152 O 115% 25 25.-0398 T

9 0.2 0.1769 01770 50 50044 | ——

10 0.2 0.1131 O )32 50 5000129 |

11 0.4 0.1661 O (662 25 25.04%02 o

12 0.4 0.1066 O 1065 25 Jc.04/6

13 0.4 0.1404 o103 50 50507 |

14 0.6 0.1637 O 1636 25 250717 |

15 0.6 0.1102 6 1102 25 250593 | ——

16 0.6 0.0930 60933 50 0/97 |

17 1 0.2245 O-22¢5 25 - 151 ,

18 1 0.1242 O 2] 25 25 é@:@?éw/ -

19 1 0.0674 O-0675 50 50+ 2363 T -

B
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7// It]o] _142/0]
Mixture # Calc. Na Meas. Na 7////07 OW
CsNa-05 ECs,| to use ppm,initial ppm,initial Calc. Na ppm,f Meas. Na ppm.f \
1 0.05 1092 1149 /1 2-
2 0.05 1092 1090 1148 )12
3 0.05 1092 1146 108 1
4 0.05 1092 1142 )10 ]
5 0.2 920 1132 [1© |
6 0.2 920 1113 M, /09 %w
Zj757 0% L
7 0.2 920 1100
8 0.2 920 724 1071 [03 -
9 0.2 920 1042 [o/ .
10 0.2 920 1002 yi 7'lé i
11 0.4 690 945 yid |
12 0.4 690 69/ 862 93/ ‘T
13 0.4 690 806 796 -
14 06 460 736 67°5 :
15 0.6 460 He0 650 €27 i
16 0.6 460 542 556 |
17 1 0 404 38-4 h
18 1 0 228 209 "
19 1 0 63 /4 -8 -
£ @/WM LR fngecdire on Azge 92, fAeek A pa”
ety /C cheration: U /OB’D _ e < -
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29y v/m =73 v
Q%é@%n@ = 52.5 my (< 5h—4 oM k/l
Suak He olictecl  frr 30 st am b gecendl o,

Ao llr e -

J

= —)2Y 9 fm/

[% v ”7@1//)«//9 |



04

ZM/ i) Feading — =710 mV
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/szv% /ZQ Gd pve O/&é&mﬁd AL N corvecl ao
Mmetey Ly s cw‘ LT tone. TRe pudon wes |
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0020 o T80 PP 2
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[ 6D e
00497 o ]560 PPM 0] nx oy
/0 ru
O 02/ ox )70 PPr ¢ D) x 3ord
| /00 »y
1955
O 057 oy +4;‘?§* LPm O] X so0mf
/) \
7’//S/OL /@W
K sid Pegaies] Vil
, 2 om P | ,
290 —3);%%0; ” 38, 390
780 _PPry 780, 780 54 mV
170 __PPr /180 , 11 70 591 my
1L&0 |
170 _PPh (97 . 1150
IS6D _PPhm [IS50 , /550 S7-2mVy
1950  ppm 1949, /749 5st2 mV
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Mixture # CalcK  [Meas. K |Meas. K
KNa05*  |XNayito use [ppmi ppm,i ppm,i
1 0.1 1759 | 1729 | 1750
2 0.1 1759 |
3 0.1 1759 |
4 0.2 1564 |
5 0.2 1564 |15 60 (970 ‘
6 0.2 1564
7 0.3 1368
8 0.3 1368
9 0.3 1368 | 13 60| 1370
10 0.4 1173
11 0.4 1z 120D | |20D
12 0.4 1173
13 0.5 977
14 0.5 o7 | 997 99 7
15 0.5 977
16 0.7 586 | 596 | 59%
17 0.7 s, | | 1 —
18 1 0
19 1 0
20 1 0
7)i8Jo
71 7
AL £ st splutrono |-
0005
- %/0; M o7 195:5PPm - 010 X 5 m{
156 % PP [oD ™
D- 004 M oy  156PLPm )} Ol MXx 4m/f
Aﬁ/ﬁ/w (D ny
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0-003 M oy _ UP3PPm ¢ 0 m X 37 _PH wf Il D0, (NOy), + 097 COV //’ym/zc/ é/c//?P)
/20 e M&W to 6-37 M/ M%M 1M WMatos; (oo tsul)
00027 o 782 PPm 0. /M x 2 7/7,)/0,
o me ' v P _gf AL U Ds (MO )y + 097 (DI [ Prefand
000l M gy 3% ppm O (mx )mf | Alfﬁ //w;y RP) /zwcaww/ o 6649 . No ed o
| / o Py &é{/w
e |Wixture# CalcNa |CalcK  [Calc.K gA;naas} ‘ Meas. K | 7/ ZL’/O / PH % 20 U7 2 //L/ﬂ-? J 5 1= O 77cpv /éjlé;éﬁ/“w o é7
KNa05*  |XNayito use |ppm,i ppm,| ppm,f  |diluted  [ppm,f | ‘ 2P) muaownd 4o 672 - e PH  adivatment .
1 0.1 115 1759 1935 | [@6 1860 ' \ | 4
2 0.1 115 1759 1916 | /&2 [820 ;@%WW \
- 3 0.1 115 1759 woe | /79 | 1790 WAL oy \
— 4 0.2 230 1564 1857 | /53 | /530 EH—— '
— /53 | 1530 1200 AN
5 0.2 230 1564 1808 " i \
— 6 0.2 230 1564 1779 | /157 /570 ; k
— 7 0.3 345 1368 1759 | /3% 1370 - \
Sa—" 0.3 345 1368 1701 | 134 1360 | 5 . \ 2
- 9 0.3 345 1368 1662 | 136 | 1360 I ‘ \AO\
— 10 0.4 460 1173 103 | 116 [l60 | & \3/
11 0.4 460 1173 1564 | 116 [160 ‘ \K&Q\
12 0.4 460 1173 1486 | 116 [{60 \\<
13 0.5 575 977 1368 979 | 979 | \
14 0.5 575 977 1271 g7/ | 97 / | \
15 0.5 575 977 1173 979 6777 \
o 16 0.7 805 86 | o7 | 650 | b 50 é | \
- 17 0.7 805 586 782 62./ | b 21 | | \
- 18 1 1150 0 586 /45 /65 | \
T 19 1 1150 0 391 /4 Z |HZ%
— 20 1 1150 0 195 | 8-/ @12 ‘ \
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Llachi 0&1747607
WM@A/’W walty (717 ma svesetily )
/)Zd,/)zu% Shrrrers £ 257 /,ééjf
6 — 150 ml beakino
Settfe AE240 wé‘{/é/é}y balorce
Lblghirg baalo o befy)
Gl kol (FS bt # )
(sl (FS Lot # )

2252 (e Zé;.'é / 1. Prepare 250 ml of CsCIl-KCl aqueous mixture with a total normality of 0.05 N and a fixed
Cs/K ratio by taring reagent grade CsCl and KCl in the amounts given in Table 1 onto a clean (acid-
washed) 100-ml or 150-ml beaker. Keep the beaker covered with parafilm between additions of
reagents to minimize adsorption of water from the atmosphere. Add about 100 ml ultrapure water
(>17 megaohm resistivity) to the beaker, add a stir bar and dissolve the salts completely on a stir
plate (add more water if necessary). Retrieve the stir bar with a magnetic rod, then carefully rinse
the rod and stir bar with ultrapure water, making sure to catch all the washings in the beaker.

(Note: Instead of 100-mL or 250 mL beaker, one can use a weighing boat for taring the {
reagent. This procedure can be modified as needed).

Decant the solution into a clean 250-ml volumetric flask (with the help of a glass rod); rinse |
the beaker (and glass rod) with ultrapure water several times, carefully transferring all washings
into the volumetric flask. Then fill the flask to about 2-3 inches below the mark with ultrapure

water; swirl or shake the flask. Let stand for a few seconds, then add water drowse up to the mark;
remix.

Transfer the solution into a clean 250 ml polypropylene bottle.
— CsCUKCI*0.05N*0.1Ecs, plus Date and Initial).

111

Label the bottle (e.g.,

Jabls 1
ECs,i (0.05 N) Wt. CsCl needed |Wt. KClneeded |Wt. CsCl used
(CsCI-KCl soln.) for 250 ml for 250 ml {gm) Wt. KCl used (gm)
0.05 0.1052 0.8853 O 1053 0- ggcy
— T 0.1 0.2105 0.8387 02105 083287
0.2 0.4209 0.7455 o %2]] O0- 7455 ____1/}_7,657@
0.4 0.8418 0.5591 0 g419 | 05592 -——‘—-912‘7/0)
0.7 1.47315 0.2796 0[-4732 | p.2797 -
N 1 2.1045 0 2-]0Y5 O -
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17 Jel o
Yo M“X‘\‘l/\m‘tL Sanq‘)‘e wt vial wh, Vil + sample
f
Cola-050  number (¥ oo tiny)
Co OSCsia | a “1.564s ’ 6.06%%
sNagld | 05 CsNu \ b 1.¢493 .14y~
' ‘ 95 (apia 22 .7 by €.2106
2 0S (s 2 b 36269 8.1229
" 95 (s N 34 76428 2.1390
3 95 CsNa 3D 7. 606> g.l023
, 95 Csia Ya J.¢1go 8. 1106
' y 05 Cs¥a db 3.6929 2. 1625
. V5 CsNg Ga 7.4 %.1862
! S 05 CsNa 5b 7.6499 8.1M60
, 0G C<Pa 64 q.65Yy2 3. \4cy
i 05 (spu bb 7. 69y 8. 1403
‘o 0% Cona 19 7.6649 8.1v8Yy
1 oS CsPab 7.0623 8.158 3
5 Cofla 34 7.6517 8.luss
' o 05 Cswa 3L y .62352 8.1207
0% CsNaah A, 9.636% 8.1319
" 9 % Csila Ap 7.6218 8.1170
" 05 Ls Na log 7.6302 ?.1283
To o5 Cg 44 0L 1.¢s1 2.1S12
’ 5 (s Na (], 2.63%9 8.1304
I vS (s Ha Wb 7.4 ¢ 8. 0434
I, 0§ ¢sNa ita 76763 8.1738
2 vg (s Na lab 1.és1e 8.88S
, ‘ o5 (sNal3a 1.9 8.2239
3 06 CoNg 13 ) J.6506 8.1473
" \ 95 CyNy M g q.6857 %.1€13
Y 05 CsMa 1Ub 19346 8.2328
05 Csa 1S4 7.64as 8.146¢
I ls 05 Cspalsh . 6480 8.1446
, 09 Lo NAjug .64 34 G.1348
’ 16 oF Csha 11 b T1.660 © 8.1572
, 05 Cs Ha |9 5 1.64942. 8.1434
' 17 05 Co a1 b 1762 8.21%p
N 05 Csya 18 4 1.6426 2.14 26
1% 06 (5 Yg I8 b 1.6542 81536
06 Ny 1 4 17856 3.1970
Ir (9 05 ¢ Nala b M.767) 3,184
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7/31/0] . . . _
/ Mixture # Weight K-zeol. to] Weight K-zeol.  [Volume soln. |Weight of soin.
Af{ CsK-05* ECs,i to use |use (gm) used (gm) touse (ml) |used (gm)
1 0.05 0.2271 02270 25 25.0309
2 0.05 0.1174 01175 25 25-943%
3 0.1 0.1660 O0-ld6l 25 250647
4 0.1 0.1709 01709 50 50 0604
5 0.2 0.2357 0-2353| 2 25. 0674
6 0.2 0.1469 01468 25 25.0713
7 0.2 0.1371 01370 50 50 0694
8 0.4 0.1217 g-1220 10 [o:0923
9 0.4 0.1285 J-/284 25 126-93743| -
10 0.4 01017 | 01076 50 50:0672|
11 0.7 0.2328 02328 25 250872
12 0.7 0.1600 0-160/ 25 25.045%
13 0.7 0.0957 00957 50 50-0843| -
14 1 0.2321 02321 25 25./32] -
15 1 0.1776 1772 25 25.1457 .
16 1 0.1794 0-17%6 50 50:2925|
17 1 0.1096 01095 50 502793
18 1 0.1005 O /(9'05 2:{,;-.%“ JBerseq -
T>7% Z:6210 )
?/7/0/ K~ shd  Solutons gegusved . -
AT
O o 33U prm t 0 M x Jomd
/ 60 e
002/ oy 782 PPm ¢ 0.) M x 20m/
| jo0 mt
O:005M o 1955 FPm__; 017 X _5mf
/oD A




14

115

O-0I5M or 5865 ppye o7 X 15 m/

(o0 MY

K thotrnds alope hack .

Follpunng protidur from

J
Aage 22. (@-1m k" std)
IS'LWH/ 7MM - - 732 mV - 7
2 MV deadpy — + B°Y mv[_756"2mvj

5,/7/”/ 0:-004 M _or 1564 pPm 5 01X “m¢
AT [ o0 Mt
p:003 M__ox V73 PPA O/M x 3Imf
/0D md
- 057 or  [755 Ppm 2 O /pm X _S0md
[0D me |,
0:0% 7 _or 1564 Ppm L 0M xf-f@—m/
/J’D WL"//Z//S/az/
O0r0>M o )|73 pPm O m x 3o
/o0 rd
T | Mixture # Calc. K Meas, K 7 7% Va/e/ —
—  |CsK-05* ECs,ito use ppm,initial ppm,initial /‘f/(’/ Calc. Kppm,f Meas. K ppm,f
_ 1 0.05 1857 (240, 1920 1930 /7‘%{9//750 -
2 0.05 1857 1910 /930 -
B 3 0.1 1759 {879, /250 1865 /870 f“_
— 4 0.1 1759 1825 /850 L____
— 5 0.2 1564 17920, 1729 1775 /2 7?//5?50
—_ 6 0.2 1564 1714 /€40
. 7 0.2 1564 1643 H———
8 0.4 1173 /500,31 1561 -
o 9 0.4 1173 1370 S
— 10 0.4 1173 1262 -
— 11 0.7 586 1220, 110 1032 L
- 12 0.7 586 913
13 0.7 586 794 o
o 14 1 0 563 —
T 15 1 0 453 .
— 16 1 0 252
— 17 1 0 161
18 1 0 77 . S
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7/28/0/ Lrefotaldin  of KC/- No(f  (0-05 W) aplelsimo
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1. Prepare 1000 ml of KCI-NaCl aqueous mixture with a total normality of 0.05 N and a fixed |
K/Na ratio by taring reagent grade KCI and NaCl in the amounts given in Table 1 onto a clean .
(acid-washed) 250-ml or 500-ml beaker. Keep the beaker covered with parafilm between additions

of reagents to minimize adsorption of water from the atmosphere. Add about 100 ml ultrapure -
water (>17 megaohm resistivity) to the beaker, add a stir bar and dissolve the salts completely on a

stir plate (add more water if necessary). Retrieve the stir bar with a magnetic rod, then carefully -
rinse the rod and stir bar with ultrapure water, making sure to catch all the washings in the beaker.

I
Decant the solution into a clean 1000 ml volumetric flask (with the help of a glass rod);

rinse the beaker (and glass rod) with ultrapure water several times, carefully transferring all
washings into the volumetric flask. Then fill the flask to about 2-3 inches below the mark with

ultrapure water; swirl or shake the flask. Let stand for a few seconds, then add water dropwise up
to the mark; remix.

Transfer the solution into a clean 1000 ml polypropylene bottle. Label the bottle (e.g.,

KCI/NaCl*0.05N*0.1Xna, plus Date and Initial).
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77

EXPERIMENT KCVNaCl-0.05N
— (SET #2)
T | Mixtur | Xnaito Weight | Weight | Volume | . Meas. Calc
_— e# use zeol. to zeol. soln.to | . Na K Meas. -
KNa05 d I .| ppmii .| K ppm,i
_ ) ;1* use (gm) | used (gm | use (ml) ppm, i ppm,i pp
- 1 022 | 1.4706 10 253 1525 |15 30
2 045 | 1.5319° 10 517 1075 | [p 70
3 0.56 | 1.0621 10 644 860 | 359
4 0.68 | 0.8578 10 782 626 | £29
— 5 08 | 0.7003 10 920 391 | 39y
— 6 092 | 0.6033 10 1058 156 [6]
. 7 1.0 | 04202 10 1150 0
8 1.0 | 02941 10 1150 0
9 1.0 | 02131 10 1150 0
— 10 1.0 | 0.1362 10 1150 0
— 11 1.0 | 0.1776 25 1150 0
12 1.0 | 0.1149 25 1150 0
13 1.0 | 0.1251 50 1150 0
- 14 1.0 | 01225 100 1150 0
— 15 1.0 | 0.1751 250 1150 0
— 1 16 1.0 | 0.0766 250 1150 0

L o
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Yocted | o Yoo o -
B W AA analysis for potassium of Cs/K binary solutions with zeolite conT AW
N . . N o . T Table 2 | ,
The potassium concentration of the cesium/potassium binary solutions with zeolite was to ‘ DF 1500 Tareet Conc 1 DF 250 Tarset Conc T DF 100 Tarset Cone
be determined using AA. Dilutions would also be required in order to bring the potassium Lo Sample ID < Cg K % % Cg
concentration into the calibration curve range (0.1 to 2 ppm K). The solutions analyzed ‘ ampe (ppm) s (ppm) (ppm) s (ppm) (ppm) s (ppm)
were 18 sample solutions (420/114) and 5 reference solutions (420/110). Only five of the _ -
six reference solutions (420/110) were analyzed for potassium. One of the six solutions 1 1.286667 | 0.057333 .72 0.344 19.3 0.86
(CsCI/KCI 1N) did not have KCl added to it. Therefore, this solution was not analyzed T g 1;712222 8;8222; ;32 10‘2611766 1;96; 310'22
for potassium. ' = 4 1.216667 | 0.294733 7.3 1.7684 18.25 4.421
Matrix effects were a concern since the concentration of both cations varied significantly. L___ S 1.183333 0.4088 71 2.4528 17.75 6.132
The potassium and cesium target concentrations were known for each solution. I used the | 6 1.142667 0.5462 6.856 3.2772 17.14 8.193
potassium concentration to determine what dilution factor would be required to result in a L_ 7 1.095333 | 0.707533 6.572 4.2452 16.43 10613
potassium concentration that would fall within the cal curve. I also wanted to know what | i 8 1.040667 0.8924 6.244 5.3544 1561 13.386
the cesium concentration of the diluted samples would be in order to determine if — ‘f 9 0.913333 | 1.326067 5:48 7.9564 13.7) 19891
potassium cal curves with different cesium concentrations would be required. Table 1 ] 10 0.841333 1.5696 5.048 9.4176 12.62 23.544
contains the target concentrations in the undiluted samples. Table 2 contains the — | 11 0.688 2.091333 4.128 12.548 10.32 31.37
concentrations of the diluted samples (DF = dilution factor) based on Table 1. : g 822222; 2228223 g??é 1145'176;6 3;2 32;’1;‘
Table 1 ’ 14 0.375333 3.1548 2.252 18.9288 5.63 47.322
—_— 15 0.302 3.402933 1.812 20.4176 4.53 51.044
Target Conc | Target Conc | 16 0.168 3.8596 1.008 23.1576 2.52 57.894
Sample ID K (ppm) Cs (ppm) —_— 17 0.107333 | 4.065533 | 0644 | 243932 1.61 60.983
1 1930 386 I 18 0.051333 | 4.255733 0.308 25.5344 0.77 63.836
2 1910 38.2 — ? CsCl-KC1 0.05N 1.238 0.221333 7.428 1.328 18.57 3.32
3 1865 373 | ! CsCLI-KC10.1N | 1.172667 | 0.443333 7.036 2.66 17.59 6.65
4 1825 36.5 L'""' { CsCI-KC1 0.2N | 1.042667 0.886 6.256 5.316 15.64 13.29
5 1775 35.5 | ‘ CsCI-KC104N | 0.782 1.772 4.692 10.632 11.73 26.58
; o oy — CsCI-KC10.7N | 0.390867 | 3.101333 | 2.344 18.608 5.86 46.52
8 1561 31.22 —
9 1370 27.4
}(1) %gg ggg: — An initial AA sample prep scheme was based on the information in Table 2. Three ‘
12 913 18.26 different DFs would be used: 1500, 250, and 100. A few samples would be prepared at |
13 794 15.88 — ( two different DFs. Three potassium cal curves would be prepared with various cesium ‘
14 563 11.26 \ | matrix concentrations: 20ppm, 2ppm, and 0.2ppm.
15 453 9.06 —
}g fgf gg‘;’ | ‘ Table 3 contains the samples initially prepared for DF 100 analysis. Table 4 contains the
18 ‘ 77 154 r" ; samples initially prepared for DF 250 analysis. All DF 100 and DF250 samples will be
CsCI1-KC1 0.05N 1857 3714 L——- ; analyzed with a 20 ppm Cs potassium cal curve. Table 5 contains the samples initially
CsCI-KC1 0.IN 1759 35.18 ! ‘ prepared for DF 1500 analysis. Some DF 1500 samples will be analyzed with a 2 ppm Cs
CsCI-KC1 0.2N 1564 31.28 | potassium curve and some DF 1500 samples will be analyzed with a 0.2 ppm Cs curve. i
CsCIKCI0.4N 1173 23.46 T Columns within Table 5 provide information indicating which cesium matrix curve ‘

CsCl-KCl O.?N 586 ‘ 11.72 would be used.

|

\ %nuj—/ ‘ Nﬁ‘fr [c y
\&r\?olﬁé/i(\ | W
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Table 3
DF 100 Target Conc
Sample ID K (ppm) | Cs (ppm)
17 1.61 60.983
18 0.77 63.836
Table 4
: DF 250 Target Conc
Sample ID K (ppm) | Cs (ppm)
13 3.176 15.784
14 2.252 18.9288
15 1.812 20.4176
16 1.008 23.1576
17 0.644 24.3932
18 0.308 25.5344
CsCI1-KC1 0.7N 2.344 18.608
Table 5
DF 1500 Target Conc | K cal curve with | K cal curve with
Sample ID K (ppm) | Cs (ppm) 0.2 ppm Cs 2 ppm Cs
1 1.286667 0.057333 YES
2 1.273333 0.102667 YES
3 1.243333 0.202933 YES
4 1.216667 0.294733 YES
5 1.183333 0.4088 YES
6 1.142667 0.5462 YES
7 1.095333 0.707533 YES
8 1.040667 0.8924 YES
9 0.913333 1.326067 YES
10 0.841333 1.5696 YES
11 0.688 2.091333 YES
12 - 0.608667 2.360933 YES
13 0.529333 2.630667 YES
14 0.375333 3.1548 YES
CsCI-KCl1 0.05N 1.238 0.221333 YES
CsCl-KCl1 0.1N 1.172667 0.443333 YES
CsCIl-KC1 0.2N 1.042667 0.886 YES
CsCl-KC1 0.4N 0.782 1772 YES
CsCI-KC10.7N 0.390667 3.101333 YES
\ Z/i
O¢ > /
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Ve ¢ f/l‘//@) was d’é/c[c’l Y %«rzcui-’d/ﬁd/p% wm-ahea/ dixh,

ﬂf/ (sw W9 s +U'Qﬁ5%rﬁc[ Yo A4 iC’OwL/ Vél #kat The Q/lfl‘)

W £ WT\(\S@J 'H/wee, ‘HMES wT’H/\ nano PWe wc["*ew :V\J(o 'Hte

100wl _yo| Llask, The 1004 vol élq{k Wy c[[[ujrm[ to
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Lot/ KU ~ 005NV w Hed W kY v P L W,/ 5/of
Lrsid Mecded (§)  Aeeded waed cp) | |Mitr ) Xuilo ) Weight | Weight | Volume Cle m%. Cle: s, |
/e p) 2. /045 Y, 2 oYY KI;I;SS use (gm) | used (gm | use (ml) ppm.i %ﬂn ppm K ppm.i -
1 022 | 14706 ||-4704 10 253 | 0 1525 ;m_“_
goZS;mj %”/QZ 4 1Y A4 [; /37 [/“7g ./éz"’[,"/u,? ) 99 /éﬂ;% 36‘7//02,9 2 045 | 1.5319 |/-53/% 10 517 10 1075
g added Ao 250 ml _Anl len - 3 056 | 10621 |j.06/9 10 644 [0 860
o -, | 4 | 068 | 08578 | 5858 S O T T T
WT-W/)OWW Z | [Zjﬂ @Z/;A I/(;Mf’f% o iz ot ot Vst & 5 0.8 0.7003 | 9- 700y 10 920 10 391 -
/ Fa o \ Z@ékﬁvé@ K/Z&;ﬁ Wai) 6 092 | 06033 | psgp3 10 1058 )0 156 ————
cs€ ' Uaed o wag 7 10 | 04202 |p.ti2p03| 10 1150 9, 0
# 1 |0 0:232) 0 239 25 2 8 1.0 | 02941 |4 2940 10 1150 | /0 0
# /5 10 0)774 01774 25 | 9 1.0 02131 |g.2]30 10 1150 [0 0
# 16 [0 0 179% 0179 50 ;
v 17 10 0. 109¢ 01095 sp 10 1.0 0.1362 | (/36 10 1150 [0 0 —
L# ¢ [-0 0: 1005 01005 /9D 1| 10 | 01776 | 9777 | 25 150 | 55 0 R
T e I | 12 10 | 01149 | gz | 25 1150 | 25 0
ark it @ /u(““;’mz ) 4 13 1.0 | 0.1251 01252 50 1150 | s0 0
Lectfucy - 005 Y& 0 7. 3147 7. #5750 4 | L0 | oS 10227y 10 | U0 oo | O
cscz/w 005 4 7. 33)0 7 Tf;//‘f L R =R L R 0 -
\ — 1 16 1.0 | 00766 |9, p765| 250 1150 | z50 0 e
!
T b
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Potassium calibration curves

All final volumes were 50 mL (volumetric flasks)

Volumetric pipets were used to transfer all solutions in the 0.5 mL to 25 mL volume range
% LaCl is wiw
10 ppm Kwas K <

‘fcc[/« (L(lo/;;j’>
1% LaCl was Swlu ft 2463/ He
100 ppm Cs was <5 Hi (420

//35‘)

10 ppm Cs Was s [ oo (leo/(35’“>

Potassium calibration curve with 20 ppm Cs

CoNT BAS P"epw‘l#w J“E: DF (€0 iawplé’/f

V\: %% w:l\ Le a '{’wo @IA C‘[\(U'hfn ' 1o (O 4WCL | += [©

See Liw/lRL[ for DF loo S’qmpla tf’k( Tabl &3\

The \mﬁal (6%’\/ C\ [ ‘kbn) WLU be ou@rm'eoﬁ o 8 'p(léﬂ«{’

/HA 4wl Ceooudoreo»f)e)&e) S sample to o 12Onl v |

-g\cb’ C«IIAOC Ct WP{& +5 \qu(é/ LPL‘H/l qua{}OW& WCKJ[E{\ l‘?ﬁejc/

)(n 10 where X= 6am0\ N = mjre»fm\eiiﬁv Co= olbmete OF

(ft‘caw(l> C{ ‘th"\ 5‘\7\‘-0 wd\ [Oe, 108"@“"‘“& ﬁ'(f‘é\r\

PPC'P«s”ﬂ“[”x\on AL DF )50 %cm;pl%”

DF 350 will by o fwe Bl dildtion: 125,41+ (0,

See M20/13Y Gor DF250 Sample [ist+ C'l?b/e/‘o

The uihy] (&Aﬂu«hfﬂ) wil) be MQWA as 1o llows

Blded 1wl C ;ﬁﬁﬁ‘;@i@ei{)'fszﬁﬁ o8 sewple o 4 25aL

VOr Q‘fk Otmcl 4 O‘h;c( '[’C m«r»’k wr(’ﬁ Nanopuie wcr("vef"

Mﬁf‘aj{ X‘ 9»5/0 Wlnem X = §qMV) ‘-,Hf; 1= m‘[’evﬂwc‘m'F )
\igé%r//kl 5 l/]Lmq-e/ 0F. |

Fh"‘t[ CfebémD /’T(Wl?m 4 w:” }e ﬂev"@'ﬂﬁeﬁ /cﬂé@»/

P(‘e(‘)qfq—{ﬂ\cw- ag DF 15/@@ 56“",0)3)’

7

DF 1520 will be o fiwe Gl o Jutten: 03334050 and [0

Target Target Target
Soln ID § Conc of | Conc of Conc of Vol (mL) of Vol (mi) of Vol (ml) of
k (ppm) | LaCl (%) Cs (ppm) 10 ppm K (1% LaCl) 100 ppm Cs
K1* & 2 0.1 20 10 g jo
K2 B 1 0.1 20 5 5 10
K3 & 0.6 0.1 20 =2 5 Lo
K4 A 0.4 0.1 20 2 5 1D
K5 A 0.2 0.1 20 ! 3 |©
] 0.1 0.1 20 &, 5 5 /O
* AA sensitivity check
Potassium calibration curve with 2 ppm Cs
Target Target Target
SolnID | Conc of } Conc of Conc of Vol (mL) of Vol (ml) of Vol (ml) of
' k (ppm) | LaCl (%) Cs@pm) 10 ppm K (1% LaCl) 10 ppm Cs
K1* R 2 0.1 2 1O I~ =
K2 B 1 0.1 2 S 5 e
K3 3 0.6 0.1 2 2 5 1)
K4 8 0.4 0.1 2 2 5 lo
K5 B 0.2 0.1 2 1 5 (&
K6 B 0.1 0.1 2 9,5~ g =
Potassium calibration curve with 0.2 ppm Cs
Target Target Target
Soin ID | Concof | Conc of Conc of Vol (mL) of Vol (ml) of Vol (ml) of
k (ppm) | LaCl (%) Cs (ppm) 10 ppm K (1% LaCl) 10 ppm Cs
K1*¢ 2 0.1 0.2 12 5 g
1 0.1 0.2 5 5 )
0.6 0.1 0.2 3 5 J
Kdc 0.4 0.1 0.2 3 5 J
0.2 0.1 0.2 | 5 l
K6 0.1 0.1 0.2 o5 é— I

See L{Zﬁ/l?’/f Lo DF 1520 §<’em{>€ lfﬁ‘l;(rblfj/)

The M\"’H} (6(5’]'01 )L‘“hcvt) WL” be aeWQlefc{ 95 F//étw"

Added 0,333ml (eppemafaf’mpde o rample to 9 5CnL
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ocT o
loecTe! Potassium cal curve C (0.2ppm Cs) =
LT % K Standard Data (0.1% La w/w) for Curve C (0.2 ppm Cs)
Solution Ca Std Absorbance Average
ID (ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
K1C 2 0.214 0.217 0.215 0.215 0.217 0.2156 1
K2C 1 0.106 0.105 0.103 0.105 0.105 0.1048
K3C 0.6 0.064 0.063 0.063 0.061 0.062 0.0626 ;
K4C 0.4 0.042 0.043 0.042 0.041 0.042 0.0420 S
K5C 0.2 0.020 0.020 0.019 0.020 0.020 0.0198
K6C 0.1 0.009 0.009 0.009 0.011 0.009 0.0094 e
K Calibration Curve (0.1% La w/w) for Curve C (0.2 ppm Cs) —_—
0.300 R
y =0.1084x - 0.002
o 0.200 R? = 0.9999 —
=
3
[@]
2 —
< 0.100
0.000 . . 1 .
0 0.5 1 1.5 2 25
K Concentration (ppm) e
K Data for samples analyzed on cal curve C (0.2 ppm Cs)
R Solution Dilution Absorbance Average
ID Factor Trial 1 ' Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
— 1 1500 0.128 0.129 0.130 0.130 0.128 0.1290 -
2 1500 0.132 0.131 0.132 0.132 0.131 0.1316
— 3 1500 0.129 0.129 0.128 0.13 0.13 0.1292 —
4 1500 0.123 0.124 0.124 0.123 0.125 0.1238
—_— 5 1500 0.125 0.124 0.124 0.126 0.124 0.1246 —
6 1500 0.118 0.116 0.117 0.117 0.117 0.1170
R 7 1500 0.112 0.111 0.112 0.112 0.111 0.1116 —
8 1500 0.106 0.105 0.105 0.107 0.105 0.1056
e R0.05 1500 0.117 0.119 0.119 0.119 0.118 0.1184 —
RO.1 1500 0.119 0.118 0.119 0.119 0.117 0.1184
R0.2 1500 0.105 0.105 0.104 0.105 0.105 0.1048 R
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locZT o
(/N/t/ “.C]l,«/ K Data for samples analyzed on cal curve C (0.2 ppm Cs)
Solution Dilution Average K K
ID Factor Absorbance | Conc (ppm) | Conc (ppm)
dilute soln Orig soln*
1 1500 0.1290 1.208 1813
2 1500 0.1316 1.232 1849
3 1500 0.1292 1.210 1815
4 1500 0.1238 1.161 1741
5 1500 0.1246 1.168 1752
6 1500 0.1170 1.098 1647
7 1500 0.1116 1.048 1572
8 1500 0.1056 0.993 1489
R0.05 1500 0.1184 1.111 1666
RO.1 1500 0.1184 1.111 1666
R0.2 1500 0.1048 0.985 1478

*Calculated by multiplying the concentration of dilute so

ution times the dilution factor

Potassium cal curve B (2ppm Cs)

K Standard Data (0.1% La w/w) for Curve B (2 ppm Cs)

— Solution | Ca Std Absorbance Average
iD {(ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
K1iB 2 0.213 0.214 0.211 0.215 0.215 0.2136
K2B 1 0.107 0.108 0.109 0.109 0.108 0.1082
K3B 0.6 0.065 0.065 0.064 0.064 0.065 0.0646
K4B 0.4 0.043 0.042 0.043 0.042 0.043 0.0426
K5B 0.2 0.020 0.020 0.020 0.020 0.020 0.0200
K6B 0.1 0.009 0.009 0.009 0.009 0.009 ~ 0.0090

K Calibration Curve (0.1% La w/w) for Curve B (2 ppm Cs)

Absorbance

0.300

o
N
o
o

e
—_—
o
S

0.000

)

y = 0.1076x - 0.0008
R? = 0.9998

0.5

1

1.5

K Concentration (ppm)

25
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(oNT B~
K Data for samples analyzed on cal curve B (2 ppm Cs) —
Solution Dilution Absorbance Average
19) Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance —
9 1500 0.090 0.089 0.090 0.090 0.090 0.0898 |
10 1500 0.083 0.082 0.082 0.082 0.082 0.0822 -
11 1500 0.073 0.072 0.073 0.073 0.073 0.0728
12 1500 0.064 0.063 0.063 0.064 0.063 0.0634
13 1500 0.048 0.047 0.048 0.047 0.048 0.0476 ‘_
14 1500 0.035 0.035 0.035 0.035 0.036 0.0352
R0.4 1500 0.076 0.075 0.075 0.076 0.076 0.0756 h_
RO.7 1500 0.039 0.038 0.039 0.039 0.039 0.0388
K Data for samples analyzed on cal curve B (2 ppm Cs) —
Solution Dilution Average K K
ID Factor Absorbance | Conc (ppm) | Conc (ppm) '—
dilute soln | Orig soln*
9 1500 0.0898 0.8420 1263 -
10 1500 0.0822 0.7714 1157
11 1500 0.0728 0.6840 1026 —
12 1500 0.0634 0.5967 895
13 1500 0.0476 0.4498 675 —
14 1500 0.0352 0.3346 502
R0.4 1500 0.0756 0.7100 1065 —
RO.7 1500 0.0388 0.3680 552
*Calculated by multiplying the concentration of dilute solution times the dilution factor —
Potassium cal curve A (20 ppm Cs)
K Standard Data (0.1% La w/w) for Curve A (20 ppm Cs)
Solution | Ca Std Absorbance Average
ID (ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
K1A 2 0.237 0.236 0.237 0.238 0.236 0.2368
K2A 1 0.121 0.120 0.120 0.120 0.121 0.1204
K3A 0.6 0.073 0.073 0.073 0.072 0.072 0.0726
K4A 0.4 0.048 0.048 0.048 0.048 0.048 0.0480 ~
K5A 0.2 0.024 0.023 0.024 0.023 0.023 0.0234
KBA 0.1 0.011 0.011 0.010 0.011 0.011 0.0108
Sur—
(& .
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LN ‘WU‘/ K Calibration Curve (0.1% La w/w) for Curve A (20 ppm Cs)

0.300
y =0.1188x + 0.0002
R? = 0.9998 —
o 0.200 -
[3) [
| =4
5]
£
(=} [
7]
Kol
< 0.100 _
0.000 . . | -
0 0.5 1 156 2.5
K Concentration (ppm)
K Data for samples analyzed on cal curve A (20 ppm Cs)
Solution Dilution Absorbance Average
ID Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance
17 100 0.184 0.184 0.183 0.184 0.183 0.1836
18 100 0.095 0.095 0.095 0.095 0.095 0.0950
13 250 0.304 na na na na na
14 250 0.236 0.237 0.237 0.237 0.237 0.2368
15 250 0.191 0.192 0.192 0.190 0.190 0.1910
16 250 0.101 0.102 0.100 0.102 0.101 0.1012
17 250 0.066 0.065 0.065 0.065 0.066 0.0654
18 250 0.032 0.032 0.032 0.032 0.033 0.0322
RO.7 250 0.263 na na na na na

K Data for samples analyzed on cal curve A (20 ppm Cs)

Solution Dilution Average K K
1D Factor Absorbance | Conc (ppm) | Conc (ppm)
dilute soln Orig soln*
17 100 0.1836 1.5438 154
18 100 0.0950 0.7980 79.8
13 250 na na na
14 250 0.2368 1.9916 498
15 250 0.1910 1.6061 402
16 250 0.1012 0.8502 213
17 250 0.0654 0.5488 137
18 250 0.0322 0.2694 67.3
R0O.7 250 na na na
*Calculated by multiplying the concentration of dilute solution times the dilution factor
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153
. Meas. ; S ,
Mixture # Calc.'N'g Meas. Na |Calc. Na diluted Na |Meas. Na /éC/7 z Z/L/Z o (/" S W # C’)/é 23/ )
CsNa-05 [ECs,| to use|ppm,initial ppm,initial [ppm,f ppm,f ppm,f 3 44/7 / (/9/) |
1 0.05 1092 1149 119.11% 20  Plastc belllen  ( ,
2 0.05 1092 1148 | (19017 23— (L PP ballfes , |-25 pmls 2P éﬂ%f/ﬁa
3 0.05 1092 1146 bl 2 —5Wpd PP bellfe ., 2 — 50 N Letre
4 0.05 1092 ; ; A :
1142 19,119 3B - 250 Ml PP bpble, | 2-lgp oA FP haotfles
; - = nsz LS AE-240  pPlelier  weishing 4o la
6 0.2 920 1113 3,14 . < < V?fi < ed
7 0.2 920 1100 113, f%* Iy S07. %’&é L Ny relrr  ALHrers
“115fo
8 0.2 920 1071 /0@,,4? Jie | ﬂ/dﬂwgéédu /)/a,@ '
L B isin
9 0.2 920 1042 | Bl sl |
tefety
10 02 920 102 | [OLisl |
1 04 590 i f 1. Prepare 1000 ml of KCI-CaCl, aqueous mixture with a total normality of 0.0005 N and a
. 945 ?5 -/, ‘]51 i Py ‘O/M ~ fixed K/Ca ratio by taring reagent grade KCl1 and CaCl2e2H>O in the amounts given in Table 1 onto
12 0.4 690 862 R7.6,88 Celtd  a clean (acid-washed) 250-ml or 500-ml beaker. Keep the beaker covered with parafilm between
13 04 e O additions of reagents to minimize adsorption of water from the atmosphere. Add about 100 ml
: 690 806 €0 0,8} | ultrapure water (>17 megaohm resistivity) to the beaker, add a stir bar and dissolve the salts
14 0.6 460 736 yicl 3,73/ . completely on a stir plate (add more water if necessary). Retrieve the stir bar with a magnetic rod,
15 g i ' then carefully rinse the rod and stir bar with ultrapure water, making sure to catch all the washings
0.6 460 650 64 2,633 i in the beaker.
16 0.6 460 542 | 567,678 ‘ ighi i
17 , ‘ : (Note: Instead of 250-mL or 500 mL beaker, one can use a weighing boat for taring the
1 0 404 355,367 reagent. This procedure can be modified as needed).
18 1 0 228 19°9 , 2n-9 . : .
) Decant the solution into a clean 1000 ml volumetric flask (with the help of a glass rod);
19 1 0 63 /e ‘7’é, .76, &Y rinse the beaker (and glass rod) with ultrapure water several times, carefully transferring all

S/l

/[
+

Ar
_@/Z/ﬁw

- 70 /MX;M aseral K- Gl

K/l 7éito

4 tolal /w{ﬂ%/?)yﬁf 4 0- 00050 and a 7/4/'@/

» oz . 4 'v , - 4, I
Lguippruat £ Sqfllie

washings into the volumetric flask. Then fill the flask to about 2-3 inches below the mark with
ultrapure water; swirl or shake the flask. Let stand for a few seconds, then add water dropwise up
to the mark; remix.

Transfer the solution into a clean 1000 ml polypropylene bottle. Label the bottle (e.g.,
KCl/CaCly*0.0005N*0.1Xca, plus Date and Initial, and lab notebook volume & page#).

Table 1.
Xi,ca (0.0005 Wit. Wt. KCl Wt. CaCl2.2H20 Wt. KCl used
N) (KCI- CaCl.6H0O needed for used
CaCl; soln.) needed for 1000 ml
1000 ml
1.0 0.10954 0
(several
batches
needed)
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10/l7/e/ place 37 Gl Selulion zn  Selles @L/Q/wm :,10/2'/01 /8(:7,5,/,1{,5 3M_ Gy Auben  en  bultfeo
DV fond A&c«/ Y Y R ey Y - ﬂ AT tondemerg  CDV  fo be  ex %mfj/ 0 _Ca - fom

3N Gz - S md &5 37 Gad> suw m,émw”eé«, loJz2fol  3m (alls ' 1I0-26 g pf (ally -t 0 (<€ BLE
4&'440&//3 220 5% g ¢f Gll;- 21,0 [ Fs 4 3 04sz) AT 01623 ) wao ol stied < fuisdycne
ol apd dedudy if P S M ant wolo ccffwé/ Wb o 250 il peak.

p I ) 3 v A 2 « /{‘ "- '~ ///4 ﬂ&/ .
AP éemyé/?m/ KUl -0 0SSN o 22 27 <ot /WW Loom,
. b TSy 5 7/
£ (‘/J;VW > 7

. . . ‘ #
Pprf—is0f2 v K 4L A (p A K | ﬁm # | o # 6  fo be (Mw,g,gzrw/ ,ﬁf Aa’ cona
o - jo /7 ‘L{/& / AA analysis for potassium of Cs/K binary solutions with zeolite
EXPERIMENT KCACL-.0005N
. : 10 / 19 / o) 1 (enNT ‘B«ﬁu)/ The potassium concentration of the cesium/potassium binary solutions with zeolite was to be
. | determined using AA. Dilutions would also be required in order to bring the potassium
s ' Weight | Volume M W L \ concentration into the calibration curve range (0.1 to 2 ppm K). The solutions analyzed were 5
Mlé(turKe # Ecai K Ze% . soln. to | Calc Cale. Calc. Calc. (96 K-2Z el | sample solutions (420/144). These were newly prepared solutions. Older solutions of similar
ak- = . . * . .
L to use . f|Kppm,i |Kppmf _ make have already been analyzed on the AA (420/148). The reference solution for these 5
0005* to use use (ml) | Cappmi Cappm kP W ( ﬁ ) L samples did not contain potassium so the reference solution was not analyzed for potassium.
(gm) 3 - Information from the analysis of the older solutions (420/133-135 and 420/137-148) was used in
o 1 1.0 0.1507 25 10.0 0.16 0.0 1923 \p./ 5| deciding how to analyze the newly prepared solutions.
— : ' 415 _
2 1.0 0.1473 50 10.0 0.39 0.0 18.80 | ¢ It Based on the previous analysis of older solutions, I decided to use the 20 ppm cesium cal curve
. 18.53 0 ) 55 (matrix effect) and analyze DF250 of all solutions. I also made a DF500 of solution 14 since the
T 3 1.0 0.1162 50 10.0 0.52 0.0 : 6 — previous analysis of the DF250 was at the high point of the cal curve.
10.0 0.85 0.0 17.89 b % Table 1 contains the target concentrations in the undiluted samples. Table 2 contains the
- 4 1.0 0.16020 100 : B i | U w3 - concentrations of the diluted samples (DF = dilution factor) based on Table 1.
0.0 1.49 0.0 16.64 |0 :
S 5 1.0 0.10428 100 1 ; — — e 0“20”«0 — f Table 1
- 6 1.0 0.2039 250 10. . . : ) . ‘ Target Conc Target Conc
7 1.0 0.1447 250 10.0 2.92 0.0 13.85 ‘ ‘1; ‘Z 00 f Sample ID K (ppm) Cs (ppm)
- 8 1.0 | 01158 | 250 10.0 3.58 0.0 1256 | 0 % - 14 563 11.26
: i , ! 15 453 9.06
o 9 1.0 0.1660 500 10.0 4.59 0.0 1059 |9 1@6’6 B 16 252 5.04
930 | 03% ‘ 17 161 3.22
— 10 1.0 0.1325 500 10.0 5.25 0.0 . B _ 18 77 1.54
— 11 1.0 0.1874 1000 10.0. 6.19 0.0 7.47 Je '379 _ F :
J— 12 1.0 0.1478 1000 10.0 6.76 0.0 6.37 0 4 825 B s Table 2 v
. 751 0.0 4.90 {) ’02 ’ DF 500 Target Conc DF 250 Target Conc
13 1.0 0.1024 1000 10.0 ’ /5,6]3 _ | Sample ID K (ppm) | Cs (ppm) | K (ppm) | Cs (ppm)
14 1.0 0.1591 2000 10.0 7.94 0.0 4.06 O (= ‘ |
' 3.00 0. 107% — 14 1.126 0.4644 2.252 18.9288 -
15 1.0 0.1075 2000 10.0 8.48 0.0 : 2D | 15 0.906 | 10.2088 1.812 | 20.4176
- .42 .0 o 16 0.504 11.5788 1.008 23.1576 -
16 10 | 00819 | 2000 10.0 8.78 00 i : 17 0322 | 12.1966 | 0644 | 243932
: i 18 0.154 12.7672 0.308 25.5344
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~— - .
22ectel T T Ma y30(To|  Potassium cal curve A (20ppm Cs)
ceNT Py | 1 7 2 Y 5 o7 B W K Data for samples analyzed on cal curve A (20 ppm Cs) |
{ Solution Dilution Absorbance Average
i i i i i bance
WV DEZS ol =N S 6 o, ! o (| ID Factor Trial 1 Trial 2 Trial 3 Trial 4 Trial5 | Absor
V\DF l '“ ‘ 6 6 14 500 0.115 0.117 0.116 0.116 0.116 0.1160
F O, A4, .24 o, 24 52 14 250 0.242 0.244 0.244 0.241 0.241 0.2424
|1 DF250 124 244 21 .24 ] ] 15 250 0.192 0.190 0.191 0.192 0.190 0.1910
. - S [ ! 16 250 0.108 0.110 0.110 0.110 0.108 0.1092
[5.0? aﬁ 0. ?A ! lCtC) 1 ( l I?Z' = (?C) 17 250 0.069 0.069 0.069 0.069 0.069 0.0690
' : . .034 0.034 0.034 0.0340
16\7‘774@ o, 0% o O o, (o allo o, |O% 18 250 0.034 0.034 0
2 99 ps) 06 O( s Yo G, 06 lab, C96
‘79‘: . 1 6 I =2 ' 7 ' ﬁ K Data for samples analyzed on cal curve A (20 ppm Cs)
& 03] 4,0 &S0 <0 @A Solution Dilution Average K K
l g DL’Z@ ( ' 31{ O3 Hl 3 q : 3 7 iD Factor Absorbance | Conc (ppm) | Conc (ppm)
y N2 S ™o & > o dilute soln | Orig soln*
SEAL O o .S ST O, 7Lj ‘ 7? 14 500 0.1160 0.9361 468
: 14 250 0.2424 1.9457 486
Max < svve ot Lae ﬁ/% usgy OO0 | o _ 15 250 0.1910 1.5351 384
16 250 0.1092 0.8818 220
ﬁA MV\CJ b L( a5 ow‘a&mﬂ w \/f b\ ”)]\) HMOB ( Ll 2@ / ! H@\ 17 250 0.0690 0.5607 140
% { \& _F,{, '\’ECL 18 250 0.0340 0.2812 70
8 MATTE 5 o ey ‘/\"l U3 15 _cow 0 [e/ ___ *Calculated by multiplying the concentration of dilute solution times the dilution factor
1.30cT ol Potassium cal curve A (20 ppm Cs)
:g ﬂ"‘/ K Standard Data (0.1% La w/w) for Curve A (20 ppm Cs) Comparison of 8 Oct 01 data (420/147+148) and 22 Oct 01 Data (420/1 59) '
Solution Ca Std Absorbance Average
| D (ppm) Trial 1 Trial 2 Trial 3 Trial 4 Trial 5 Absorbance Summary data for DF250 samples
K1A 2 0.250 0.248 0.248 0.249 0.248 0.2486 Solution Potassium Potassium Percent
K2A 1 0.125 0.126 0.125 0.125 0.125 0.1252 ‘ ID Conc (ppm) Conc (ppm) Difference
K3A 06 0.074 0.075 0.075 0.075 0.075 0.0748 e 8 Oct01data | 22 Oct01data _
K4A 0.4 0.049 0.048 0.048 0.048 0.049 0.0484 14 498 486 2.3 \
K5A 0.2 0.023 0.023 0.023 0.023 0.023 0.0230 - 15 402 384 44
K6A 0.1 0.011 0.012 0.012 0.011 0.011 0.0114 16 213 220 -3.7
17 137 140 -2.2
K Calibration Curve (0.1% La w/w) for Curve A (20 ppm Cs) o 18 673 70.3 4.4
0.300
__ Summary data for all DFs. Values inside table are K conc in ppm.
y =0.1252x - 0.0012 T S
2 : ample
R = 0.9999 Detail 14 15 16 17 18
DF1500 8 Oct 502 »
9 0.200 DF250 8 Oct 498
£ ———————— |DF500 22 Oct 468
2 DF250 22 Oct 486
S — |DF250 8 Oct 402
a DF250 22 Oct 384
< 0.100 - DF250 8 Oct 213 |
DF250 22 Oct 220 —
DF250 8 Oct 137
— |DF100 8 Oct 154 —
DF250 22 Oct 140
‘0.000 1 1 T — |DF250 \S 8 Oct 67.3 -
0 0.5 1 15 2.5 DF100  *8 Oct 79.8
DF
K Concentration (ppm) T 250 22 Oct 703 e
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(60
/c 4 24 ¢ wyed | F ( ’ 1, 9/
[0[23/0/ Ap” St Bglutlone yegwied | 7 220 el , 9 91,
AT lo [ 977 959, 98¢ 759, 98¢
[0 __ppm : Jop PP X ] md /] / /035 102 ,/03 (0390, 1030
(O Y /2 / 1063 jp5, 07 050, 070
30 __PPn : () pPm X 3mf /3 | [092 __Jo7,109 1070, (070
0 rd 14 1 115 jo9, il 1090, 1110
S0 PPM : (0D pp X Srd /5 [ 127 [, 13 (1O, l30
/O md /6 I /138 Nz jl2 /120, 1130
75 pPm : [ PP ¥ 7 SAd 2 [23 )
10 M/ CcopT BAUS™ , _
(oD PPM . o0 PPm _x Oms Preparation of SrCl,-KCI Solutions (0.0005N)
aad Prepare 7000mL of SrCl,-KClI aqueous mixture with a total normality of 0.0005 N by —
, , ) , (D g starting with SrCl,-6H,0 and no KCI. See table 1 for the mass of SrCl,-6H,0 required for
/25 ) Litkd) 2 (620 PP X#Z L the solution. Parafilm was used to cover the weighing boat between additions of reagent e
[0 my to minimize adsorption of water from the atmosphere. The appropriate amount of
SrCl;-6H,0 was added. The weighing boat was removed from the balance and nanopure e
water was carefully added from a squirt bottle. The solution was left standing for about a
— minute and then decanted into a 2000mL volumetric flask. The weighing boat was —
s 4 oAz Mo W Measere  Ma pry, washed with nanopure water several times, carefully transferring all washings into the
s # Yats.d 10 ade- A o Ay . - volumetric flask. The volumetric flask is filled to about 2-3 inches below the mark with
L Nao5 B 2% iad PPm, £ PP L dbubed Fnad nanopure water and swirled for mixing. Then nanopure water was added dropwise up to
oy the mark and remixed. The solution in the volumetric flask was then poured into a 2
70 7o gallon polypropylene bottle. The 2000mL volumetric flask was refilled to the mark with
nanopure water and poured into the 2 gallon polypropylene bottle (solution total
4000mL). The 2000mL volumetric flask was again refilled to the mark with nanopure —_—
, . ) water and poured into the 2 gallon polypropylene bottle (solution total 6000mL). A
/ 022 /5 [4:¢,/5°3 (%6, 153 1000mL volumetric flask was filled to the mark with nanopure water and poured into the _
Vi . > Q. ) 2 gallon polypropylene bottle (solution total 7000mL). This bottle was labeled as follows:
2 015 230 AZZ [ ,271 29/, 297 SrCly/KCI*0.0005N*1.0Es;. S
J 2// Jol N
> 05 345 L06, 0 Y yop , Yoy Table 1 -
ho:e '
0 68 D 503 , 6L2 : Es;i (0.0005N) | Volume Mass (g) of Mass (g) of Mass (g) of
=i ¢ L/é Al 5/ 3 -— 2 SrCl,-KCl soln | (mL) SrCl,-6H,0 needed | KCl needed SrCl,-6H,0 used
5 O 515 6|, 61-6 6l1, 6lp o
= &‘ : N 1.0 7000 0.93317 0 &,933 1
O 092 640 705729 705, 729 |
7 / %05 80.8, 00 8og, gov il
, o . “ , - " i .
4 [ 874 262, 854 862, 966 Pul aligust £ squad 0p hettle Goc &t avalusis .

J
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394ppm __ax pw00)p] 5 04f) x Odad
JO ml
782 pPm o 0.0020)  ° 0/ Xo 2 mf
JO ms
[[7:3 _ppm or (0:003/) N ) M X 0 3 mf
/O me
/564 ppm __ar 0097 D/ X _0-Y
| /ome
1955 ppm _or  9:0051 3 9.7 X 0-5mf
[0 MU "~
0T0% ‘bv-‘g‘
19-55 pPrm ¥ D- 0005 M % O/M X o5 md
/O m{
9-78 __ppm el 000025 m ¢ Olm x 0025 pt
/0 Mg
39 pPm o  0-000/ M 0/ M X _0-0/0
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Pirtne i to Al enned Peqain
kdeos 22" was K . 4 £ Lo, £PP),
- Llpted e/
/ 0"?2 | /759 173,/7),172 /73¢, 1710, /720
2 o075 /659’ 198 /50,75) 1480, 1500 , /5[0
3 056 Y /29 /30,/3) /290, 130D, 1300
74 | '0’%@ - //%3 /gég,/ﬂ 9 110 080, (090, llpe
5 080 977 g2l 299972 st sia 912
6 0 92 782 75-5, 7587 755,758, 96/
7 1D | 58 566, 570 568 s66, 570, 5¢%
¢ 1o 469 76-6, 468 y70 466, 46, Y7z
Vi |0 39 36%.39/ 389 388, 39/,’35;’
/0 N4 293 29.3,29.2,29) 293, 292, 29
// /O 195 /9-3,/9:4,19-5 193, 19y, /95
/2 /0 /47 196,74 5,147 %6, /95, %7
/3 [0 98 96,97, 9% 99, 97, 9%
Y )0 | 59 58,5940 58 59 €0
/5 o 39 38,39 38 38, 39, 38
/6 /"0 20 '2~o,2';‘ /-fC/ 20 .2/, 19

1025 7o

BAW

Preparation of SrCl,-KCl Solutions (0.0005N) — Addition of zeolite

Table 1 provides a breakdown of the 17 solutions to be prepared. It contains the target
amounts of zeolite and ESr1.0 solution used to make the solutions. It also contains initial
and final target concentrations of Sr and K. The potassium form of the zeolite (k-zeo) will
be used. The appropriate amount of k-zeo will be placed on a tared piece of weighing
paper that has been folded in quarter sections. K-zeo masses were recorded in Table 2.
The k-zeo is then carefully poured into an appropriately sized polypropylene bottle. A
policeman (glass rod with rubber tip) was used to tap the outside of the paper or scrub the
inside of the paper to completely transfer the solid from the paper to the bottle.
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sl ThR, & EXPERIMENT SrCL/KC1-0.0005N
S BLE .
(s BN
Mixture # Esri Weight | Volume
SrK- K-zeol. | soln.to | Calc. Calc. Calc. Calc.
0005* to use to use use (ml) | Srppm,i | Srppm,f | Kppm, | K ppm,f
(gm)
1 1.0 0.1527 25 21.9 0.06 0.0 19.49
2 1.0 0.1521 50 219 0.15 0.0 19.41
3 1.0 0.1214 50 219 0.21 0.0 19.36
4 1.0 0.1723 100 219 0.35 0.0 19.23
5 1.0 0.1188 100 219 0.66 0.0 18.96
6 1.0 0.0976 100 21.9 0.96 0.0 18.69
7 1.0 0.1894 250 21.9 1.59 0.0 18.13
8 1.0 0.1624 250 219 2.17 0.0 17.61
9 1.0 0.1299 250 219 333 0.0 16.58
10 1.0 0.1119 250 21.9 431 0.0 15.71
11 1.0 0.1769 500 219 6.09 0.0 14.11
12 1.0 0.1496 500 219 7.46 0.0 12.89
13 1.0 0.1138 500 219 9.70 0.0 10.90
14 1.0 0.1866 1000 219 11.23 0.0 9.52
15 1.0 0.1344 1000 219 13.50 0.0 7.50
16 1.0 0.1057 1000 219 14.92 0.0 6.24
17 1.0 0.0706 1000 219 ¢ 16.86 0.0 4.50
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of25e! fﬁiﬂlﬁ# Es. 10 use | Volume (mL) of | Mass (g) of k-zeo
/oNT B w SrK-0.0005 Egrto use
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-CaK- zeol. to soln.to | Calc.Ca | Calc. Ca
0005* ECa,i use (gm) | use (ml) ppm,i ppm,f Calc. Ca ppm,f —_—
1
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3 1 0.1162 50 10 0.52 6 75 |
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5 s
5 1 0.10428 | 100 10 1.49 /3. 1 22/
6 1 0.2039 | 250 10 2.02 /5. / |
7 1 0.1447 250 10 2.92 /3.5
8 1 0.1158 250 10 3.58 20-0
9 1 0166 | 500 10 4.59 207 |
10 1 0.1325 500 10 5.25 2 2 i
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QuantaSmart (TM) - 1.10

Page # 2 —

Protocol# 5 - manual_cpm.lsa

(cThJ{{/‘79FhA§r/

11/6/01 11:36:34 PM
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QuantaSmart (TM) - 1.10

Protocol#f 5 - manual cpm.lsa

Serial# 405314

Assay Definition-

Assay Description:

Assay Type: CEM

Report Name: Reportl

Output Data Path: C:\Packard\Tricarb\Results\Bertetti\manual cpm
Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\manual_cpm

Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\manual_cpm\Manual_cpm.010

Count Conditions-

Nuclide: Manual
Quench Indicator: SIS
External Std Terminator (sec): n/a
Pre-Count Delay (min): 0.00

Quench Set: n/a

Count Time (min): 600.00

Count Mode: Normal

Assay Count Cycles: 1

#Vials/Sample: 1

Repeat Sample Count: 1
Calculate % Reference: Off

Background Subtract: On - 1lst Vial
Low CPM Threshold: Off
2 Sigma % Terminator: On - Any Region

Regions LL UL Bkg Subtract 2S8igma % Terminator
A 0.0 2000.0 1st vial 0.00
B 0.0 600.0 1st Vvial 2.00
C 0.0 100.0 1st Vial 0.00

Count Corrections-

Luminescence Correction: Off
Heterogeneity Monitor: n/a
Delay Before Burst {(nsec): 75

Static Controller: On
Colored Samples: n/a
Coincidence Time (nsec): 18

Half Life-

Half Life Correction: Off
Regions Half Life

A

B

[of

Units Reference Date Reference Time

IPA Block Data

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri~Carb 3100TR

Instrument Serial Number: 405314

3H Chi Square: 10.44 Date Processed: 9/24/01 4:37:10 PM

14C Chi Square: 19.61 Date Processed: 9/24/01 4:37:10 PM

3H E*2/B (0-18.6 keV and 1-18.6 keV): 281,02 Date Processed: 9/24/01 4:37:10 PM
14C E~2/B (0~156 keV and 1-156 keV): 522.98 Date Processed: 9/24/01 4:37:10 PM
3H Efficiency (0-18.6 keV): 66.06 Date Processed: 11/6/01 12:08:13 PM

14C Efficiency (0-156 keV): 97.14 Date Processed: 11/6/01 12:08:13 PM

IPA Background Date Processed: 9/24/01 4:37:10 PM

3H Background CPM (0-18.6 keV): 15.37 Date Processed: 9/24/01 4:37:10 PM

14C Background CPM (0-156 keV): 22.55 Date Processed: 9/24/01 4:37:10 PM

3H Calibration DPM: 285000

3H Reference Date: 10/29/99
14C Calibration DPM: 134100
Errors and Warnings
End of Errors and Warnings ===s======

e s et

Cycle 1 Results
S# Count Time

Y e ek

MESSAGES
1
B
Ma 2 7
L LI 7
152 4 7
Kb 5 7
lbo ¢ 6
Wy 7 6
Iq 8 6
ndy 9 6
|9a 10 5
19p 11 5
g 12 5
lob 13 6

.49

.48

.07

.14

.19

.38

.05

.00

.85

.80

.43

.25

CPMA

26

1314,
1316.
1392.

1380.

1592

1546,

1633.

1647

1689

1705,
1823,

1578.

.48

24

83

05

10

.42

24

68

.35

.93

07

61

96

Serial# 405314

A:28% CPMB B:2S%
1.59 22.20 1.73
2.04 1314.92 2.03
2.04 1317.37 2.03
2.04 1392.65 2.03
2.03 1380.46 2.03
2.03 1594.12 2.03
2.03 1545.67 2.03
2.03 1632.18 2.03
2.03 1646.30 2.03
2.03 1690.45 2.02
2.03 1704.70 2.02
2.02 1823.10 2.02
2.03 1579.40 2.03

User: Bertetti

CPMC C:25% SIs —
16.63  2.00 863.24
799.93  2.61  310.20
798.61 2.61  316.63
832.74  2.63  317.49
840.65 2.61  311.82 ;f___
973.52  2.60 311.01 :
925.69 2.63  320.76
982.21 2.62 321.02 .
992.20 2.61  320.83
1007.30  2.63  316.27 S
1009.58 2.64 322,68 :
1103.26  2.60  316.81 T
946.09 2.62 317.73
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3H Reference Date: 10/29/99

14C Calibration DPM: 134100

========== Errors and Warnings =====

========== End of Errors and Warnings ==========
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QuantaSmart (TM) - 1.10 Page # 1

SNC Protocol Serial# 405314

Calibration Information

Software Version IC: 2.09

Software Version EC: 1.10

Instrument Model: Tri-Carb 3100TR

Instrument Serial Number: 405314

3H Chi Sqguare: 13.09 Date Processed: 12/10/01 6:45:42 PM

14C Chi Square:; 18.39 Date Processed: 12/10/01 6:45:42 PM

3H E"2/B (0-18.6 keV and 1-18.6 keV): 267.92 Date Processed: 12/10/01 6:45:42 PM

14C E"2/B (0-156 keV and 1-156 keV): 518.10 Date Processed: 12/10/01 6:45:42 PM

3H Efficiency (0-18.6 keV): 65.52 Date Processed: 12/10/01 6:45:42 PM

14C Efficiency (0-156 keV): 96.42 Date Processed: 12/10/01 6:45:42 PM

IPA Background Date Processed: 12/10/01 6:45:42 PM

3H Background CPM (0-18.6 keV): 15.98 Date Processed: 12/10/01 6:45:42 PM

14C Background CPM (0-156 keV): 22.90 Date Processed: 12/10/01 6:45:42 PM

3H Calibration DPM: 285000
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QuantaSmart (TM) - 1.10

Page # 1

Serial# 405314

Assay Definition-

Assay Description:

Usex:

Bertetti

.. 12/11/01 9:49:01 AM

QuantaSmart (TM)

1.10

Page # 2

Protocol#t 17 - Sr90Cerenkov.lsa

Cycle 1 Results

Serial$ 405314

User: Bertetti

X unti £ S190/Y90 S# Count Time CPMA MESSAGES A:2S8% CPMB B:28% CPMC SIS ;
Cerenkov counting of §r90/ 1 60.00 14 B 6.9 22 5.5 23 90.6 |
. 2 0.51 79609 1.0 79858 1.0 79858 28.8 r
— Assay Type: CPM e O
RepoZt %gme: Sr90 Cerenkov 3 1.02 39464 1.0 39576 1.0 39575 28.7 §
Output Data Path: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov 4 2'50 1$008 1.0 16055 1.0 16055 28.8 F
— Raw Results Path: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov _ R 5 'go 399 1.0 7423 1.0 7424 28.5
Comma-Delimited File Name: C:\Packard\Tricarb\Results\Bertetti\Sr90Cerenkov\Sr90Cerenkov.001 Misging via§7% o 1447 1.0 1451 1.0 1451 28.2
—_ P e e 8 24.40 1626 1.0 1628 1.0 1628 26.2 -
t Conditions-~ .
Count Conditions 9 23.71 1673 1.0 1678 1.0 1678 28.5 :
Nuclide: Sr%90 Cerenkov o i -
- Quench Indicator: SIS Cycle 2 Resulps o }
External Std Terminator (sec): n/a S# Count Time CPMA MESSAGES A:2S% CPMB B:2S% CPMC SIS ;
Pre-Count Delay (min): 0.00 . 1 60.00 15 B 6.7 23 5.4 24 90.1 L
— ouench Set: n/a B 2 0.51 79105 1.0 79342 1.0 79343 28.7 |
Count Time (min): 60.00 3 1.03 38991 1.0 39093 1.0 39094 28.6 ,
— Count Mode: Normal — 4 2.53 15815 1.0 15865 1.0 15866 28.9 F
Assay Count Cycles: 6 Repeat Sample Count: 1 5 2'53 7227 1.0 72417 1.0 7247 28.7
#Vials/Sample: 1 Calculate % Reference: Off : 6. . 21.44 1443 1.0 1447 1.0 1447 28.4
— e N Missing vial 7. -
. . 8 24.72 1604 1.0 1607 1.0 1606 26.1
Background Subtract: On - 1st Vial .
Low gPM Threshold: Off 9 23.70 1673 1.0 1677 1.0 1677 28.5 _
—— 2 i T i tor: - Any Regi -
Sigma % Termina or. On y Region — Cycle 3 Results
. . : : S# Count Time CPMA MESSAGES A:25% CPMB B:25% CPMC SIS
Regions LL UL Bkg Subtract 2Sigma % Terminator -
— Al 0.0 30.0 0 Tet viel = 100 — — 1 60.00 15 B 6.7 24 5.3 24 89.8
B 0.0 100.0 st Vial 0. 00 2 0.51 79846 1.0 80127 1.0 80127 28.9
c 0.0  2000.0 1st Vial 0. 00 3 1.02 39528 1.0 39626 1.0 39629 28.4 -
—_— i T 4 2.52 15880 1.0 15925 1.0 15925 28.8
. 5 5.51 7256 1.0 7274 1.0 7275 28.6
C t - .
Count Corrections - 6 27.46 1442 1.0 1446 1.0 1446 28.3 -
- Static Controller: On Luminescence Correction: Off Missing vial 7.
Colored Samples: n/a Heterogeneity Monitor: n/a 8 gg'sé 1628 1.0 1619 1.0 1619 26.0 .
— Coincidence Time (nsec): 18 Delay Before Burst (nsec): 75 R e 3 -4 1691 1.0 1696 1.0 1695 28.4
Half Life- Cycle 4 Results
. P J— S# Count Time CPMA MESSAGES A:2S% CPMB B:2S8% CPMC SIS -
Half Life Correction: Off > *081 79405 > 10 79630 1.0 79630 N
Regions Half Lif Unit Ref Dat Ref Ti : > : . .
—_ A e ¢ s eterence Date cterence fime —_— N— 3 1.03 39127 1.0 39218 1.0 39218 28.6 -
B 4 2.55 15743 1.0 15796 1.0 15796 28.8 |
c 5 5.49 7283 1.0 7305 1.0 7305 28.7 F
— e remrar—s 6 27.37 1447 1.0 1452 1.0 1452 28.4 !
IPA Block Data Missing vial 7.
Software Version IC: 2.0 8 24.86 1595 1.0 1597 1.0 1596 26.3 -
—_ Software Version EC: 1.10 I 9 23.77 1669 1.0 1674 1.0 1674 28.6 ;
Instrument Model: Tri-Carb 3100TR 5 1
—_— Instrument Serial Number: 405314 — e Cycle 5 Results  hao T_
3H Chi Square: 13.09  Date Processed: 12/10/01 6:45:42 PM §# Count e CFIA MESSAGES  A:2st CPMB  B:25% CPMC SIS |
14C Chi Square: 18.39 Date Processed: 12/10/01 6:45:42 PM ; 60' 0 79222 B 6.8 23 5.4 23 89.1 ;
—_ 3H E*2/B (0-18.6 keV and 1-18.6 keV): 267.92 Date Processed: 12/10/01 6:45:42 PM — S : 1'8% 39508 1.0 79491 1.0 79491 28.7 ~
14C E*2/B (0-156 keV and 1-156 keV): 518.10 Date Processed: 12/10/01 6:45:42 PM ; 5T es B 1.0 39480 1.0 39480 28.4
3H Efficiency (0-18.6 keV): 65.52 Date Processed: 12/10/01 6:45:42 BM 2o oo 1.0 15909 1.0 15909 28.8 _
— 14C Efficiency (0-156 keV): 96.42 Date Processed: 12/10401 6:45:42 PM — i > ,ool 2 1.0 7258 d.0 7258 28.5
IPA Background Date Processed: 12/10/01 6:45:42 PM . 6. L8l % 1 1.0 1450 1.0 1450 28.3
3H Background CPM (0-18.6 keV): 15.98 Date Processed: 12/10/01 6:45:42 PM Missing V1324 5o 617 —
_— 14C Background CPM (0-156 keV): 22.90 Date Processed: 12/10/01 6:45:42 PM — - 8 : 161 1.0 1620 1.0 1620 26.1
3H Calibration DPM: 285000 9 24.06 1649 1.0 1654 4 1.0 1654 28.6
3H Reference Date: 10/29/99 —
— 14C Calibration DPM: 134100 Cycle 6 Results
========== Errors and Warnings S# Count Time CPMA MESSAGES A:2S% CPMB B:28% . CPMC SIS
o = End of Errors and Warnings ========== L 3 1 60.00 14 B 6.9 23 5.4 23 91.3 —
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QuantaSmart (TM) - 1.10 Page # 3

Protocol# 17 - Sr90Cerenkov.isa Serial# 405314

Oy OV W N

8
9

User: Bertetti

.51 79886

Missing vial 7.

0 1.0 80142 1.0 80144 28.7
1.03 39229 1.0 39328 1.0 39327 28.6
2.52 15935 1.0 15995 1.0 15995 28.7
5.46 7320 1.0 7346 1.0 7346 28.7
27.08 1463 1.0 1468 1.0 1468 28.3
24.50 1619 1.0 1619 1.0 1619 26.0
23.717 1669 1. 1674 1.0 1674 28.7
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"@'D’/ Eceol| Preparation of Ternary CsCIl-NaCl-KClI Stock Solutions (0.05N)
e By~

Prepared six 1000mL solutions with a total normality of 0.05 N. See table 1 for the target masses
of CsCl, NaCl, and KCl required for each solution. Table 2 contains the actual experimental
values. The mass of the weighing boat or weighing paper was recorded. The appropriate amount
of the compound was added and the mass was recorded. The compound was transferred to a
400mL beaker. Nanopure water from a squirt bottle was used to rinse the weighing boat or paper
several times. The washings were carefully transferred to the beaker. This step was repeated until
all of the appropriate compounds were added to the beaker. The solution was left standing for
about a minute and then decanted into a 1000mL volumetric flask. The beaker was washed with
nanopure water several times, carefully transferring all washings into the volumetric flask. The
volumetric flask was filled to about 2-3 inches below the mark with nanopure water and swirled
for mixing. Then nanopure water was added dropwise up to the mark and remixed. Each solution

was transferred to a 1000 mL polypropylene bottle and labeled appropriately.
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Table 1. Target values for stock solutions for ternary ion exchange experiment

. Mass (g) Mass (g) Mass (g)[ Calc. Calc. Calc.

Solution ID ECs ENa EK [ ofCsCl ofNaCl ofKCl initial initial initial

for1L foriL for1L [ Csppm Nappm Kppm
CsCl-NaCI-KCI*0.05N*1.0ECs 1 0 0 8.4180 0.0000 0.0000 6645 0 0
CsCI-NaCI-KCI*0.06N*0.7ECs | 0.7 0.3 0 5.8926 0.8766 0.0000 | 4652 345 0
CsCI-NaCI-KCI*0.05N*0.3ECs | 0.3 0.7 0 25254 20454 0.0000 1994 805 0
CsCI-NaCI-KCI*0.05N*0.1ECs | 0.1 0.9 0 [ 08418 256298 0.0000 665 1035 0
CsCI-NaCI-KCI*0.05N*0.05ECs | 0.05 0.95 0 0.4209 2.7759  0.0000 332 1092 0

CsCI-NaCI-KCI*0.05N*0.2ECs | 02 04 04 | 16836 1.1688 1.4910 1329 460 782
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Table 2. Preparation of stock solutions for ternary ion exchange experiment

Solution ID Compound Mass (g) of Mass (g) of Mass (g) of
boat boat + compound compound
CsCl 15613 9.9 793 | B HIBL
CsCI-NaCI-KCI*0.05N*1.0ECs NaCl N o 7P
KCI e qea Nep
cscl | 1,5896 7 4730 ;37&7 |
CsCI-NaCI-KCI*0.05N*0.7ECs NaCl 0.5 033 h3%Y 5/ O B 76
KCI n 9 N4 & 7
cscl | 25077 | 5502335 | 2525
CsCI-NaCI-KCI*0.05N*0.3ECs NGl | Q. 5426 | 20538 | 2,043 5
KCI 7 ,Z N 9 ﬂq
cscl | 5/1249 Iv5537) |89,
CsCI-NaCI-KCI*0.05N*0.10ECs NaCl .ol 39 Y,72H3C | €097
KCl n4 1) 4 I
csol |os075 | D.GeRe |0 2]
CsCI-NaCI-KCI*0.05N*0.05ECs NaCl | | 5] | Y. 358F| & 7 760
KClI ine N v<y
cscl o, 4T3 A /'779, /6 SYo
CsCHNaCI-KCI"0.05N"0.2ECs NaCl |9, & &5’7 o ] 5 1 163G
© 04913 | 1,992) [1490F

—
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Preparation of CsCI-NaCl-KCl Solutions (0.05N) — Addition of zeolite

Table 3 provides a breakdown of the 18 solutions to be prepared. It contains the target amounts
of zeolite and identity of the reference solution used to make the mixture. It also contains initial
target concentrations of Cs, Na, and K. The potassium form of the zeolite (k-zeo) will be used. A
piece of weighing paper was folded into quarter sections and the mass was recorded (see Table
4). The appropriate amount of k-zeo was placed on the weighing paper and the mass was
recorded. The k-zeo is then carefully poured into an appropriately sized polypropylene bottle. A
policeman (glass rod with rubber tip) was used to tap the outside of the paper or scrub the inside
of the paper to completely transfer the solid from the paper to the bottle.

The appropriate amount (volumetric pipet) of the appropriate reference solution (see Table 3)
was added to the bottle containing the k-zeo. Pipets were not directly dipped into the 1000mL
reference solution. Aliquots of the reference solution were decanted into 100mL beakers. Excess
reference solution from the 100mL beakers was discarded.
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Table 3. Target values for stock solutions for ternary ion exchange experiment solutions

Mixture Reference K zeol exp soln Calc. Calc. Calc.
# Solution mass (g) zeol.| vol (mL) | Cs ppmi | Nappmi| Kppmi
1 CsCl-NaCI-KCI*0.05N*1.0ECs 0.1457 10 6645 0 0
2 " 0.2014 10 6645 0 0
3 " 0.1500 25 6645 0 0
4 Do 0.2000 25 6645 0 0
5 CsCI-NaCI-KC*0.05N*0.7ECs 0.1617 10 4652 345 0
6 " 0.2218 10 4652 345 0
7 0.3158 10 4652 345 0
8 CsCI-NaCI-KCI*0.05N*0.3ECs 0.1538 10 1994 805 0
9 " 0.3105 10 1994 805 0 -
10 CsCI-NaCI-KCI*0.05N*0.1ECs 0.1000 10 665 1035 0
I R " 0.2000 10 665 1035 0 -
12 " 0.3000 10 665 1035 0
13 CsCI-NaCI-KCI*0.05N*0.05ECs 0.1000 10 332 1092 0 —
14 " 0.2000 10 332 1092 0
15 " 0.3000 10 332 1092 . 0 —_—
16 CsCI-NaCI-KCI*0.05N*0.2ECs 0.1000 10 1329 460 782
17 " 0.2000 10 1329 460 782 _—
18 " 0.3000 10 1329 460 782
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Table 4. Preparation of ternary ion exchange experiment solutions

S I e ot ot -
1 o.2409 | 0,395 | 0.1456
2 0.2355 | 04369 o.20lY
o o454 | 03954 | 01499
4 02556 |o/H55 ] | 0.290]
s | o.2545 046l 0, /6/&
s |o2453 | o veT70 ©.2217
70,938 |o,5646 | 0/315F
5 |o. 246l | ¢ qos| o 1537
° | 02395 | &5977 | 0.3
o | 23wl 03406 | o) oo
" | e2Yyos” oqY3 c. 1995
2 | o2qy) | e | o 300
B 525 0. 3517 |2.9979
u | 22552 | 0455 1499
5 |0 pORY | 05523 | 82779
16 0.25 50 0,353 O./o0 |
7| 0249 | o, Y499 | o, 1999
e |o.24Ygl |45H63 | 0,299




— Mlégl};? * szlzgllh ':oK- \slgll;‘.n:g Calc.Ca | Calc. Ca '/Z/ /g/ ¢ / —
0005* ECa,i use (gm) | use (ml) ppm,i ppm,f Calc. Ca ppm,f
1 1 0.1507 25 10 0.16
o 2 1 0.1473 50 10 0.39
- 3 1 0.1162 50 10 0.52
| 4 1 0.1602 | 100 10 0.85 g7 -
- 5 1 0.10428 | 100 10 1.49 [2°9 —
- 6 1 0.2039 250 10 2.02 /43 —
— 7 1 0.1447 250 10 2.92 /7 2 i
— 8 1 0.1158 250 10 3.58 (96 N
—_— 9 1 0.166 500 10 459 2( 0 R
— 10 1 0.1325 500 10 5.25 22°8 —
— 11 1 0.1874 1000 10 6.19 249. 2 -
12 1 0.1478 1000 10 6.76 25-€ ________
L 13 1 0.1024 1000 10 7.51 26-%
14 1 0.1591 | 2000 10 7.94 26- 5
15 1 0.1075 2000 10 8.48 2¢'% -
16 1 0.0819 2000 10 8.78 26 8 T
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1. . Prepare CaCl,-KCl aqueous mixtures with a total normality of 0.01 N and a fixed Ca/K e
ratio by taring reagent grade KCI and CaCl,2H>0 in the amounts given in Table 1. In preparing the

solutions, make sure that 10-mL samples will be available for analysis of initial Ca2+and K+ —
concentration.

Transfer the solution into clean polypropylene bottles of the appropriate size. Label the

bottle (e.g., CaClo/KCl *0.01N*0.1Ec,, plus Date and Initial, and lab notebook volume & page#). S

Eiv (o) WL o6 wh- % ke Wt. CaC.2H20 | Wt. KClused
GZ&C/Z//(C/ g,d/},,_(ﬁaz’ ZIHZO Mdz&/ﬁbx used
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EXPERIMENT CAKCL-.01N
Mixture # | Ecaji Weight | Volume
CaK-01* K-zeol. soln. to | Calc. Calc. Calc. Calc.
touse to use use (ml) | Cappm,i | Cappm,f [ Kppm,i [ K ppm,f |
(gm) |
1 0.3 0.2498 10 60.1 19.27 737 | 35338 | 002590
2 0.3 0.1586 25 60.1 39.38 2737 | 31416 | 0-199°
3 0.6 | 0.1248 10 120.2 59.01 1564 | 27585 | O+122
4 0.6 | 0.1637 25 120.2 77.42 156.4 | 239.94 /'é;!(’o
5 1 0.1299 10 200.4 94.22 0.0 207.15 | 97 ,?gg’%f
6 1 0.1981 25 2004 | 116.19 0.0 16429 | O" .
7 1 0.1261 25 2004 | 134.44 0.0 12869 | 012064
8 1 0.1643 50 200.4. | 149.36 0.0 957 | 01676
9 1 0.0943 | = 50 2004 | 164.93 0.0 6.9 | 0-0797
10 1 0.1082 100 2004 | 17652 0.0 4659 | 0 108%
11 1 0.1519 250 2004 | 185.00 0.0 30.05 0-15 2=
12 1 0.1630 500 2004 | 191.07 0.0 1820 | 0°1633
13 1 0.1604 | 1000 2004 | 19528 0.0 998 | 0160
14 1 0.1001 1500 2004 | 198.05 0.0 458 | @« /005
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3 0.6 0.1248 10 5001 | 75 5 7/ Y —
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Sr1* 5 1 1D 5
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Sr3 1.5 1 3 s
Sr4 1 1 a, 3~
Sr5 0.5 1 i &
Sré 0.25 1 0,5 5
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