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Figure ES-1. Tank 241-AX-102 Views.
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ANALYSIS OF TANK 241-AX-102 SAMPLE
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Wes*'=~10*9 L e

Han  Company SR

From: Process Chemistry Laboréto?iéiys'ff“ ; 12712-PCL88-018
Phone: 3-1972 M0-037/200W T6-50 )

Date: November 14, 1988

Subject:  ANALYSIS OF TANK 241-AX-102 SAMPLE

J. A. Eacker R1-51

cc: J. E. Bramson T1-30
D. R. Bratzelm=m T6-50
K. G. Carothers R1-51
A. J. Diliberto R2-05
G. L. Dunford R1-51
™' File/LB

Dyring August 1988, there were indications that the single-shell tank (SST)
Ax_,og(@as no longer sound. As part of the response to these

indications, a sample of the residual supernatant liquid in the tank was
taken and shipped to 222S for analysis. This report summarizes the results
of the analysis.

The sample was received as a dark, coffee-brown liquid with no indication of
solids present. No sample preparation was needed, an aliquot of t| solution
was transferred to the Analytical Chemistry Services Laboratories (ALSL) for
component analysis.

A representative composition for the material recovered from tank 241-AX-102
is shown in Table 1. The error range for these values is approximately

+ 10%. Values prefaced with the less than symbol (<) were not quantifiable
and the value reported is the analytical procedure 1imit of confirmation
value.

The liquid recovered from tank 241-AX-102 is consistent with an expected
composition for supernate from a salt cake waste tank. The major
radionuclides present are cesium-137 and strontium-90. Based on available
results, the material is complexed (>10 g/L TOC) and transuranic

(>100 nCi/gm Pu + Am) waste.

Aol 5L

R. L. Weiss
Chemist RECE'VED
- G.L. DUNFORD
cse |
Attachment (1) NV 18'88
ACTION
COPIES
ROUTE
B-3 . e

Hantord Operations and Engineering Contractor for the US Depariment of Energy
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TABLE 1 WHC-SD WM ER-4?2, Re
COMPOSITION OF _41-AX-102 SAMPLE -
Component Yalue -
pH 1.3
N03 I7TmM
NO, 1.4 M
0z - _ 0.98 M
PO4 <0S6 M
" NH4 0.028 M
T0C , 36.89/1
Ag <0.004 M
Al 0.006 M
B 0.002 M
Ba <0.0001 M
Bi <0.0004 M
Ca 0014 M
Ce 0.0003 M
cd <0.0004 M
-Co <0.0006 M
Cr 0.004 M
Cu - 0.0006 M
Fe 0.033 M
K 0.002 M
La 0.0004 M
Li <0.002M
Mg 0.0005 M
Mn © 0.011M
Mo 0.0004 M
Na 732 M
Nd 0.001 M
Ni : 0.009 M
Pb - 0.002M
Pd 0.0006M
P 0.023 M
Si 0.0009 M
Sn «.001 M
Sr <0.0003 M
Ta <0.0003 M
Ti 0.00007 M
In A 0.0013M
Ir 0.0016 M
Am 1000 uCi/1
Pu _ 97 uCiN
. csld? 3.5 x10° uCi/
;b0 _ 7.1 x102 yCi/
Eu!34 : 3.5 x103 uCi/l
Eu!SS : 4.7 x10° pCi/
sr90 1.7 X109 uCi/

B-4
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APPENDIX C

HOT BOILDOWN OF TANK 102-AX LIQUOR
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TEMPERATURE AND PRESSURE AT BOILING

wBLE 1
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VERSUS WYR FOR TANK 102-AX WASTE LIQUOR

Boiling Point (°C)

Bammnns R 40 Torr
0 35.6
10 35.8
20 36.0
30 36.2
40 36 "
50 - 36.6
60  37.8
65 38.6
70 40.8
74 42.6

TABLE 11

Percent WVR

50
60
65
70

60 Torr

43.0
43.2
- 42.8
43.6
43.8
44.2
45.4
47.4
48.0
51.2

VISCOSITY VERSUS WVR FOR
TANK 102-AX WASTE LIOUOR

Viscosity (centipoise) at Spindle Speed

49,

80 Torr

(=]

48.
48.
49.
49.
50.
51.
53.
54.
56.

W O O NN BN 0

12 RPM

4.60
6.95
19.74
22.99

30 RPM

4.29
6.61
19.28
22.80

60 RPM

4.22
6.61
>19.1
>19.1

413



Component
NaAl 02

NaOH
NaNO,
NaNO,

Na 3P0,
Na, SO0,
NaF
Na,CO,
TOC (g/1)
H,0
Total
Sp. G. (g/ml)

WE™ "7 -WM TT472, ©

TABLE III

V_Q

COMPOSITION OF TANK 102-AX
WASTE LIQUOR SAMPLES

Sample # 7700

MaTamisy Wt. Percent
0.070 0.53
0.329 1.27
0.725 5.66
0. 1.69
0.0142 0.22
0.187 2.44
0.0074 0.03
0.490 4.77

87.62
104.17
1.088

C-6

Sample # 7701

Molarity
0.

v O O O O o o o

147

172
717
.268
.0138
. 164
.0074
.52

.75

Wt

1

e

o »nn O NN O

87.
104.

0.
5

Percent
.13
64
.69
.73
.21
7
.03
.15
A
25
9]

420
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APPENDIX D

HOT BOILDOWN OF TANK 102-AX WASTE LIQUOR
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In*2rn | stter ‘l‘ R-ckwell Interng* -1 °
pate Ja lary 23, 1980 no . 651240-80-064
TO: Neme Oiqanizetion !niginp: Address) FROM' rMeme Orgamzation inter~31 Acaress. Pnhone)

. R. B. Bendixsen , . C. H. Delegard

. Tank Farm Process Control . Chemical Sciences Gro

. 2750-E, 200 East . 222-S, 200 West

2-1571

Subiect . Hot Boildown of Tank 102-AX Waste Liquor

f:  Letter, November 21, 1979, R. B. Bendixsen to H. J. Eding,
"Hot" Boildown of Complexed Waste in Tank 102-AX

In response to your referenced letter, a hot boildown of
Tank 102-AX waste liquor was recently done. This B-Plant
Wi 17 ignift it vic irbon o te,
ana was colored brown due to tne presence ot 1iron.

Boiling temperature and pressure data were gathered as a
function of waste volume reduction (WVR). These data are
presented in Table I. The waste nucleated at about 77 per-
cent WVR. The boildown was stopped there, producing, upon
cooling, about 90 volume percent solids which centrifuged

to about 55 volume percent solids. The rapid crystalliza-
tion and sticky character of the waste solids were indica-
tive of complexed waste. At 50 percent WVR, the waste liquor
had a density of ~1.24 g/ml. At nucleation, the slurry's
density was about 1.57 g/ml.

Chemical analyses of the feed and product slurry material
are presented in Table II. Aside from the erroneous NaOH
assay, the slurry solids are primarily sodium carbonate and
sodium nitrate.

Please call me if you should have any questions regarding
this work.

C. H. Delegard, Advanced Chemist
Waste Chemistry Unit

CHD:jkr
Attachment

Buckingham
Dukelow
Eding

}_ ting

. Jungfleisch
Lane
Merrick
Prosser

. B. Veneziano
Process Aids (8)
File Code: KF55E

Information:

J.
G.
H.

.0.
F.
T.
D.
R.

Or>»Xrca—-4wm

D-3

—



'WHC-SD-WM ~-472, Rev. 0

‘Table I

TEMPERATURE AND PRESSURE AT BOILING
VERSUS WVR FOR TANK 102-AX WASTE LIQUOR

Boiling Point (°C) at

Perceo~* WVR 40 Torr 6" Torr 80 To~~
0 34.2 42.4 48.2
10 35.0 43.2 48.8
20 35.8 43.6 49.2
30 36.2 43.8 49.6
40 36.6 44.4 50.2
50 37.0 . 45.0 50.8
60 38.6 46.4 52.2
70 41.2 48.6 54.8
77 44.2 51.8 57
Table II

ANALYSES OF FEED AND PRODUCT SLURRY - TANK 102-AX

Feed Liquor Product Liquor Product Solid

Component Molarity Wt Percent Molarity Wt Percent Wt Percent
NaA10, 0.037 0.27 0.215 1.26 -0-
NaOH 0.572 2.06 <0.5* <1.42* >31.4*
NaNO, 0.443 2.75 1.98 9.73 3.5
NaNO, 0.865 6.61 4.12 24.94 11.2
Na,CO, ' 0.490 4.67 0.95 7.17 40.9
Na4PO0, 0.100 1.47 0.0488 0.57 3.7
Fe,0 0.0060 0.09 0.0308 0.35 2.4
TOC ?g/l) 16.1 - 1.45 68.5 4.88 -0-
H,0 -- 84.4 -- 53.62 -0-
Total - 103.8 -- 103.94 93.1
SpG (g/m1) 1.113 - 1.404 -- --

o

*Comparison of feed and product liquor analyses, especially aluminum, show a con-
centration factor of about five. This is consistant with the 77 percent WVR. Since
it is unlikely that NaOH precipitated through concentration, the product iiquor hy-
droxide analys ; is undoubtedly low, while the product solid NaOH percentage is high.

D4
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Date: January 20, 1977
To: J. C. Womack

v--" /'[
From: J. S. Buckingham - 2-2487 : /). LL7 YA Sy
Subjéct: ACID INSOLUBLE SOLIDS IN PAS

References: (1) Letter, September 25, 1974,
‘ J. E. Horton to O.R.H. Rasmussen,
"analysis and Characterization of
Sludge Samples Received from Tank 1( -aAX"

(2) Letter, November 12, 1974,
J. E. Horton to O.R.H. Rasmussen,
"Analysis and Characte i ki £
Sludge Sample Received from 10 ax"

(3) Letter, August 4, 1975, J. E. Horton
to O.R.H. Rasmussen, "Analysis : 1
Characterization of 101-AX Tank Sli je
and Supernatant Liquid”

After our conversation Tuesday morning, January 18, 1977,
concerning insoluble or "terminal"” solids, I calculated
the amount of strontium or solids in AR-001lP (PAS)
samples as reported by analyti 1l services.

TABLE I

STRONTIUM ANALYSIS OF SOLIDS.IN PAS

Sample Date 89+9°Sr,
"T" No. Sampled Ci/1l
4617 4/27/76 11.3
6190 8/11/76 0.4
6272 8/16/76 21.9
6653 8/30/76 9.9
6725 9/01/76 0.2
6841 9/04/76 0.2
6957 8/07/76 20.38
7167 9/14/76 21.2
7326 "9/18/76 19.9
7483 9/22/76 23.6
7631 9/25/76 22.8
7734 9/28/76 22.38
7734 9/28/76 1¢.7
7980 10/05/76 3.3
8097 l10/08/76 24.8
8710 10/29/76 10/7
2506 11/25/7%6 2.6
9877 12/04/76 141.0
71 12/09/76 7.3
Average F-3 20.43

$4-6000-030 (10-08)
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Déte: January 28, 1977
To: G. D. Campbell
; -0 /-
From: J. S. Buckingham - 2-2487 ‘Y p, foevliaea,
Subject: ACID INSOLUBLE SOLIDS IN PAS v

Reference: Letter, January 20, 1977, J. S. Buckingham
' to J. C. Womack, same subject

Below are liste some additional 839+9%3gr concentrations

on PAS solids. Hopefully these PAS s: »>les were all

1 n slui i(ng ' 1k ~AX. vir ¢ = or hi
number on sample number 1535, the average is 2.25.

Assuming the sludge analysis reported in reference 1

of the above reference is correct at 9.31 Ci 89+9OSr/liter,
it appears that around 75 percent of the 89%+2035- in the
102-AX sludge is soluble in nitric acid.

TABLE I

STRONTIUM ANALYSIS OF SCOLIDS IN PAS3

89+20g,
Sample N~ Ci/i -
976 3.75
1209 2.67
1293 1.68
1354 2.48
1446 ' 1.22
1535 37.9*
1624 2.26 -
1697 1.76
1915 3.33
2018 2.33
2126 1.31
2356 1.94
Average 2.25

*Not used in verage

84-6000-330 (10~-68)



W 2-SD-WM-ER-472, Rev. 0
Atlantic Richfield Hanford Company

G. D. Campbell
Page 2
January 28, 1977

Please let me kr v+ if I can be of any further
help with this problem.

JSB:ms

cc: DC Lini
( Rasmussen
RW Spencer
RE Van der Cook-
JC Womack \
Proce - il
Fi =
LB

F-6

94 -8000-03"' (1068}
N2 I

‘cwiaMD ®Wagm
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APPE] )IX G

ANALYSES AND CHARACTERIZATION OF SLUDGE
SAMPLES RECEIVED FROM TANK 102-AX
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" lantic Richfield Hanford ~ mpany “ WIL-dw-wM-BK~4 /<4, KEV. U

R. B. Rasmussen
. Page 2
Septemt z 25, 1974

was dissolved with con HCl, and diluted to a volume
450 ¢ .liliters with H,0. The amount of stroa-
lum in the PAS, removed by the caustic acid
treatment, and left on the unrdissolved solids are
shown in Table IV (attached).

Please call me if you have any questions regarding
this work.

JEH: 3£
Att. (2)
ce: w/atﬁ.

JS Buckingham
WR Christensen
NL Harms

GJ Raab

RL Walser

JC Womack
Process Aids (7

34 ~8000-031 (1068
A4C-0L MITULARD, was!!

T

v
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TABLZI I

ANALYSIS OF 102~-AX SLUDGE "AS RECEIVED"

Wet Density 1.57 ) ]
Dry Density 0.9025 f”vfi;
% H,0 42,
Si 1.26 moles/1%
Fe 2.54 moles/% 4‘:>ﬁ)¥'%
Mg 0.044 moles/% .07
Mn 0.217 moles/% ¢~ .77
Ca 0.199 moles/% ¥ 2.5
Ba 0.011 moles/2 0., c/
Sr, “ 0.057 moles/2 c:3
Pu 6.71 x 10-2 g/2
UL 9. L x 1C wuci/2
137¢g 1.26 x 108 uci/2
60co 1.31 x 10% uci/e
125gy 1.51 x 109 uci/g
libpoaglibpy 2.38 x 107 uci/z2
154py 3.51 x 10° uci/¢
TABLE IT

"PARTICLE SIZE DISTRIBUTION

Particle Average wt..
Size um Dia., um Percent
10 16.5 35.0
<0 25.9 45.7
30 - 35.7 14.3
40 45.5 3.1
50 55.4 1.1
6u 65.4 0.4 ,
70 75.3 0.3 P L
80 85.3 0.2
90 95.3 0.1 /[‘.4,"6

G-5
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TABLE IIT
\

ANALYSIS OF 102-ax Pas

si 0.121y
Fe 0.2535
Al 0.494NM
Ca 1.33 x 10~2x
Sr l.50 10='y
1.56M
89+30g, 1.61 % 106 uCi/g
1370¢ 4.78 x 102 uCi,
°Co ] uCi/g -
l2s5gy 1.22 x 102 -. .
BL - Thhp. 2.23 x 103
1 1 - 48, | 1,
TABLE 1V

Volume i%+90g
ml, Vols _‘7uc1/g__ Total ycgj
3 100 9.31 x 106 +79 x 1nb4
14 1.61 % 106 2.25 x 104
2 67
4 4.68 x 105 1.87 x 103
2 67
450 3.04 x jo? 1.37 x 302

G-6

?ercent
—— T
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APPENDIX H

DIFFERENTIAL SCANNING CALORIMETRY AND
THERMOGRAVIMETRIC ANALYSIS SCANS
FOR 1995 SAMPLE ANALYSES
OF TANK 241-AX-102

G’ ¢ Voo
exc ) ___ __ WM-DP-100")

Rice, A. D., 1995, 45-Day Safety " een Results Jor Tank 241-AX-102, Augers
95-AUG-006 and 95-AUG-007, WHC-SD-WM-DP-100, Westinghouse Hanford Company,
Richland, Washington.
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S 3T000203 N2

File: 00020.0 | DSC METTLER

18-Mar-895

0 "ASY ‘TLF-¥H-WA-AS-OHM

20.614 mg Rate: 10.0 °C/min Ident: 0.0 222-S Laboratory
A
2 /ATH N\
1 f‘ﬂ’ﬂ‘ﬂ’ ‘ — !
- | ‘/T
Integration
gl | ‘ Delta H 7258 mJ
. ' / 352.1 J/g §
o Peak  390.6°C &
\ ! / Integration 10.6 mW g
\ Delta H47552 mJ -
1 / 851.4 J/g =
\ Peak  131.5°C S
\ / -37.5 mW >
i ) m
<
/ o
\/
b 9 1 4 | § r 1 ¥ 1 1 ' ] ] ¥ 1 1 1 ) 4  § I [ | 1 § R ] I
100. 200. 300. 400. ‘c
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DSC STD 12N14-A

File: 00026.004 DSC METTLER

19~-Mar-95

6.438 mg Rate:; 10.0 °*C/min ‘Ident: 0.0 222-5 Laboratoary
A
[
Py
@ =
T- ; l>; i : g:ﬁ;
A SEE
Integration o §
sl / Delta H 4180 mJ g 5
b 28.0 J/g , § T
Peak 158.6°C : % _R':
-13.8 mW A
| g
1 X °
<
‘ o
]
_;475& l T L T . l . 2} T T T . L T l |.
120. 140. i . 180. C







S95T000206 (DUP) N2

¥ sev e

File: 00028.1 4 DSC METTLER 19-Mar-95

0 R Ma ‘ZLV'HH-NM.C\[S-OH‘“‘ 6 s

18.645 mg Rate: 10.0 °"C/min Ident: 0.0 222-~S Laboratory
A
- O
x T SRR
) P ' EREEERE
SHHIHBIHEHER
e =SS SARRERERRRNE K
,,—‘ﬂ""—‘” -\
= Integration cé,
E Delta H 6148 mJ o
o \ / 330.3 J/g §
N [ ]
\ [ Integration Peak 393‘3 Cw S
Delta H48450 mJ 0m o
+ \ ' 9g1.2 J/g 3
Peak 119.1°C .3
~46.5 mW pL
\ : o
b T T . l . T t 1 [ 1 1 el | 1 r‘"“"’r T 1 9 T l t 1) [
100 200. 300. 400. ‘
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« yorklistrpt Version 2.0 02/21/95

PRIBSIE® { ABCOP™ Mata Entry Template for Workllst# 647 .

Analyst: DWS Instrument: TGA( Book # 42N8-A
Method: LA-560-112 Rev/Mod _A-Z WHC-SD-WM-DP-100, REV. 0
Worklist Comment: Please run under N2. AX-102 JMF
ROUP  PROJECT S TYPE SAMPLE# R A -=---e- TEST------ MATRIX ACTUAL  FOUND DL UNIT
1 ST - TGA-01 SOLID Sq' lq 5 7'44 N/A %
95000014  AX-102 2 SAMPLE  $95T000203 0 TGA-01 SoLID wa  29.57 %
95000014  AX-102 3 puP $957000203 0 TGA-01 soun 2997 28.00 _wa  x
95000015  AX-102 4 SAMPLE  S95T000206 O TGA-01 soLID Nyt 3l.12 %
5 STD TGA-01 soe 9919 o N/A %
95000015  AX-102 6 DUP $957000206 0 TGA-01 soun 312 3330 _ wm %

Final page for worklist # 647
JU "ﬁcwhui Lm Atorraf s 5/21I‘15

Analyst Signature )  Date  Analyst signature Date
D anloud and w,nbutbg

“Klondine \f%ulw 3[22l45

Data Enrry Comments: q

V915T000203 produed g pveond u)uahf Lo Aﬁo ol (7%

&L\L@ e inthiad Wactn - 1SS, S%wa.wb pmduud @ AIZCUM( (,Uuq{d

Lose skp ol p| 20.0%_altw the inities jLitn lose

Units shown for QC (SPK & STD) may not reflect the actual units. DL = Detection Limit, S = Worklist Slot Number,

R = Replicate Number, A = Aliquot Code. _ S =y

H-9
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w
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SIGNATURE BELOW REPRESENTS CHEMICAL TECHNOLOGIST/CHEMIST THAT
COMPLETED/VERIFIED T ' CALIBRATION/ANALYSIS ON PAGES /4 TO ¢/ .

5. mg

TGA STD 42NB-A
15.589 mg

File: 00048.001 TG METTLER
Rate: 10.0 “C/min Ident: 0.0 222-S Laboratory

v

Step Analysis
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