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“~__ Lawrence Liverms___Jational Laboratory

August 28, 19854
WP: 123-85

Dr. Don Kelmers

Chemical Technology Division
0ak Ridge National Laboratory
P.0. Box X

O0ak Ridge, TENN 37831

Dear Don:

Enclosed are results of BET surface area measurements for the Topopah
Spring tuff sample that you sent to me. Results are given for the sample
as received (Tpt-BBO) and for two samples following treatment to remove
soluble salts (Tpt-BBOA and Tpt-BBOB). The results seem to indicate a
small reduction in surface area as a result of rinsing the samples to
remove soluble salts.

Tables of chemical data for the rinse solutions are enclosed. The
procedure for rinsing was the room temperature rinsing step described in
detail in UCRL-53552. This procedure was applied twice in sequence to
each of the samples using deionized water. R1 is the first rinse, R2 is
the second. R1/Tpt-BBOC is a delonized water control sample.

In a separate table I have compared the soluble salts from the first
\— rinse solutions (R1) to those found at the Fran Ridge Tpt outcrop. The
fran Ridge data were generated using 0.8 g of rock in 12 m1 of water, so
I have scaled the results to what would have been found for 1 g of rock
in 10 m1 of water. The Busted Butte outcrop contains much less potassium
and nitrate, somewhat less calcium and sulfate, and comparable amounts of
sodium and chloride to the Fran Ridge outcrop.

As you can see, the amount of readily soluble material is fairly
large. This soluble component is not found in drill core material,
including that recovered from the UZ drill holes. This material could
have a significant effect on sorption measurements and, in my opinion,
should be removed prior to use of outcrop samples in such measurements.

I hope that this information will help you in your work.

Yours truly,

/ 0f 7
12{425/4y/21_ /@( //6144{4//
Virginia M. Oversby /

Deputy Task Leader
VMO/bb Waste Package Task, NNWSI
Enclosures
(of

W. Glassley

K. Thomas, LANL

U. Clanton, DOE/NV

An Equal Opportunity Employer » University of California « PO.Box 808 Livermore, California 94550 * Telephone (415) 422-1100 « Twx 910-386-8339 UCLLL LVMR
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Fran Ridge Soluble Salts vs Busted Butte
Units are mg/1 in rinse solutions

Measured as Scaled to Busted Butte
0.8 g/12 ml 1 ¢/10 ml First Rinse
(1 g/10 m1)

C1 10.8 17 11.5

NO3 66 99 21

S04 417 70 42

Al 0.1 0.16 . 0.13

Ca 24.6 37 29

K 16.2 24 5.6

Na 5 - 7.5 9

Comparison:

Busted Butte 1s somewhat lower in total soluble salts and has much
less KNO3 component than Fran Ridge.

fran Ridge data from UCRL-53552.
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I0ON CHROMATOGCGRAPHIC ANALYSIS

Y -

L{tH Joan Beiriger , DATE: @€5-26-85

FROM: Jackie Lan ACCOUNT NO.: 6@87-25
SAMPLE DESCRIPTION: Tuff samples in DIVW.

REQUESTOR: Joan Beiriger

ANALYSIS REQUESTED: F~, €17, NO3~, S04Z7, NOp~

RESULTS & COMMENTS: All peaks in these samples have been idenified.

ANJON CONCENTRAVION, MG/l (PPM)

AC SECTION REQUESTORS'S

"~ SAMPLE NO, - SAMPLE 1 ABEL ELUORIDE CHLORIDE NITRATE  SULFARTE
1C850615 R1/TPT-BBOA 2.1 11.4 26.5 41.0
1C850516 Rz/TPT-BBOA 0.1 1.4 2.4 5.5
1C850617 R1/TPT-BB08 e.1 11.7 27.6 42.6
1C850618 Rz/TPT-BS08 e.1 1.2 2.3 5.2
1C850519 RI/TPT-BBOC N.D.* N.D.* N.D.* N.D.*

* N.D. Not Detected

The limit of detection for the anions follous:

ANION LOD (PPM)
FLUORIDE ©.05
CHLORIDE e.1
NITRATE 8.2
SULFARTE ©.2

If there are any questions please call me at Z-6331.
69;2?13 Lam
finalytical Chemistry Section
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INDUCTIVELY COUPLED PLASMA SPECTROCHEXICAL ANALYSIS REPORT
LLNL-LIVERNORE ANALYTICAL CHEMISTRY LABORATORY

SANPLE : Tutf sasples in DIK

DATE RECEIVED : June 5, 1985

DATE REPORTED : June 12, 1985

SUBMITTED BY : Joan Beiriger

AKALYST Sandra Fadeff

UNIT sicrograns per ailliliter

- THE ELEMENTS LISTED ARE THE DNLY DNES LODKED FOR. FOR ELEMENTS WHICH
ARE NOT DETECTED (ND}, THE NUMBER CITED IS THE COKCENTRATION THAT NUST
BE PRESENT TO CONFIRM THE ELENENT.

ANALYS1S
Internal Your
Sample Ko. Sample L.D. Ka 5i fl Ca B Fe Mg

1P852983 R1/TPT-BBOA .1 2.09 0.12 .37 0.17  ¢0.04 0.96
1P852984 R2/TPT-BBOA .1 1.13 0.28 t.72 0.08  <0.04 0.25
1PB52985 R1/TPT-BROE .7 .37 0.18  29.06 0.16  €0.04 0.93
1PB529854 R2/TPT-BBDE 2 §.80 0.54 8.09 0.08 0.09 0.29
1FB52987 RIJTPT-BEDC nd(0.2 nd<0.02  (0.08 nd{0.001  <0.04  <0.04  {0.08

Irsd 10 10 2 1 i0 10 10

D K -0




Samplels) of:_TULLZ" L A2 L)l Analytical Chemistry SAMPLE M

- AMALYSIS REPORT

Ano-lvysis.
K

Description and Identification:

2l frrT-
RZ/)7PT~
RI/7PT -
L2 )7P7-
Rl/ 7P7-

Remarks:

Accuracy:

1
o e bt

Requested By: Kald asSs

Group: . Bldg.:

Room: Reamarks:

Acc’t No

e
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Lawrence Livermore HNHational Laboratory
Solution Analytical Chemistry
June 24,1985
R R R RN R RN P N R F R RN E R R R R R R F RN F FFF RN NI RN R RN F XA F IR R R FFFXFSFFREFEEFRRF
To: J. Beiriger
From: R. Swansiger
Re: Carbonate Content of Samples by Technicon

FEEFEEFX IR EIEFEXEEEFFFFIEEFFIEFTFFFIFRE XXX FRFFF XA EEXERFFAF XX FFFFAREREXREFENFFEETX

Sample Conc. meq-1
R1-TPT-BBOR @.27 +-- .85
R2/TPT-BBOA 0.36
R1/TPT-BEOE .31
R2/TPT-BROE 0.28

R1/TPT-BBOC not detected, <£.20
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PARTICLE CHARACTERIZATION FACILITY
sURFACE ;nea. BIZE DIBTRIPUTION, BSHAPE(IMAGE) ANALYSIE, POROSITY, DENSITY

~O0 POX 805
L=-3370 BUIANNE SANDEMRS

(K1) AZ—BOZ & CHUCK BSLETYTTEVOLD

LIVERMORE, CA PATITIO

July 11, 198S

To: Joan Reiriger
From: Suzanne Sanders/Chuck Slettevold
Subject: BET Analyses of Tuff

————— — — — — Y — s T— T — s ‘o St ———— o e . e e e e S (et S T o . et S S G St B e e i —_—— —— s — —

Three samples of Tuff were submitted for BET surface area
analysis. These samples were labeled as TFT BEO, EROA, AND EBOE, and
were assigned requisition numbers B5616 through B5418, respectively.

Frior to the gas adsorption analyses, the samples were baked
under vacuum (10-% Torr) at 200°C for 4 hours to remove gaseous or
liquid contaminates from the surface. The argon adsorption analyses
on the ORR analyzer consisted of a 4 to 6-point BET calculation for
specific surface area. As requested, nitrogen adsorption was also
used for sample EBEO.

The surface area for BRD as measured with nitrogen is about 27%
higher than when it was measured with argon. The nitrogen analysis
was done after the argon analysis, and on the same sample; both BET
plots have a good linear fit. Since this discrepancy seemed rather
high (argon surface areas are typically about 15%Z lower than the
corresponding nitrogen analyses), and there was no apparent reason
to suspect either set of data, the argon analysis was repeated;
since the results were consistent with the previous results, the
nitrogen analysis was also repeated. BEoth of the repeat analyses
gave slightly lower results than the original analysis, which is not
unusual because not all of the adsorption gases are necessarily
removed during the evacuation procedure. The second set of analyses
shows argon with a 20% lower surface area. We are not certain of
the reason for the discrepancy between the first and second nitrogen
analyses, as the both demonstrate a good linear fit of the data.

The data for all analyses is included with this report, and it
is summarized in the table on the following page.



TUFF TPT
Surface fArea, m*/q
ist Analysis 2nd Analysis

TPT-RBO

Argon BET 1.33 1.23

Nitrogen BET 1.82 1.53
TPT-BEOA (Ar) 1.23 -
TPT-BBOR (Ar) .22 —

Please let us know if you need further information.

gu'lam e Sundeco.

Suzanne Sanders

b UThorts

Chuck Slettevold
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e ICP  AwALYSIS (PPM) =
le o deseription ) N Ca Al Fe S¢ 3
Sample f @ Sfrsd =10 | oforsdzco | Yorsd=l | Yrsd=a |oorsdzio| Qursd=zro | Fo vsd =10
A8 | A|lB | A |8 A | B Al b | A LA AlB Al A8
(.018%[0.080]
20 [rPT- BRO RINSE | 070t | 9.1 1$.7 | 29.37] aga4l0. 12| 0.y |40y [ 4i0p 1 2.09]2.37 (0.9 | 0.73
w2, /7 PT-BBO RINSE 2 0.08 | 0,0%| a-'[aa | ¢, 92| 809|028 0.8Y | <Y |0.07 | 13| 182 |0.28 | 0.27
R 1 [TPT- BBoC DLW <.of ND WD <. 08 <of i <.of
. tC  analysis( f A y

. N:< DLz 0.0 | pL=0.) bl=o0.2] pL=OZ d;;b{:‘o,s Q”&'E‘Z.ﬁr
| A Bl M| B AlAl nlB | v |B] A |8 Al A Al B
Rifrer- B8o |52 |sylol o LY ] n?als|arl] 4001wl 6.L9 46| 2,817 |0.27] 6.3
Ra/TPT-B80 | 12|y fotfol| (Y|t avyia3] ¢S | S bb8lEW| a1 |19 0.3 |0.28

R (fTPT-BrRec | 0:2 N D pD A/D N D <.0%0
. / -—

. GET ana(qs@ BET a ':ah(sts |
Sample # deseciphon nly K
st anatlqsis|  2nd amadysis

‘ Nl d“' A/j ;4(‘
TPT-BBSG untreated sample 1,622,001 [,33¢ ,002|[.532.003 | ,23¢.003 ‘
TPT-BB0A | sawmple A- treated - {f.23¢.003 - -
TPT-B808 | sample 8- reated — |)222.003 - -




