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From: Joseph A. Rard [rardl@llnl.gov]
Sent: Friday, May 19, 2006 11:46 AM
To: Roberto T Pabalan
Subject: Fwd: tables
Attachments: NaNO3+KNO3+H20.jpg; NaNO3+KN03+H20_ .jpg

Bobby,

I have annotated the NaNO3 + KNO3 + H20 tables to give the number of moles of each solute. You will notice
that there are several experiments with the same number of moles of of NaNO3 but with different number of
moles of KNO3. Those experiments were done by adding a large amount of NaNO3 followed by increasing
amounts of KNO3. Similarly, some experiments were done by adding a large amount of KN03 followed by
increasing amounts of NaNO3. In other cases the samples were used for a single experiment and then
discarded.

There were several cases when the same samples were used for two or more measurements on different
days, and the second experiment (with more solid phase from evaporation of water) gave boiling temperatures
1 to 2 degrees C higher. However, when this was done at x(NaNO3) =
0.4568 and 0.4569 larger differences of 6 to 7 degrees C were found.
This was probably the result of the change from NaNO3 + KNO3 being present initially in the solid phase with
increasing formation of the solid solution with each reheating.

There was generally a large amount of solid phase present, which can explain why the b.t.s are generally
slightly higher that those calculated for minimal precipitation. However, the slight mismatch for x(NaNO3) = 1
suggests to me that the solubilities of NaNO3 in SteamAnalyzer are a bit low.

I will try to get the NaCl + KNO3 data to you next week.

The YMP personnel at LLNL is about 1/3 of the level twoyears ago, and many of those remaining are only
partially covered and looking for work elsewhere at LLNL.

Joe

Date: Thu, 18 May 2006 16:22:10 -0500
From: Roberto T Pabalan <roberto.pabalan@swri.org>
Subject: Re: boiling point measurements
To: "Joseph A. Rard" <rardl@llnl.gov>
X-Accept-Language: en
Priority: normal
X-Scanned-By: MIMEDefang 2.39

Joe,

The NaCI-KNO3 and NaNO3-KNO3 systems are both of interest, but I would say the NaCI-KNO3 system is
more interesting because more salts potentially can form. I have attached two files. The NaNO3-KNO3 file
compares your experimental boiling points with values calculated using StreamAnalyzer. There is fairly good
agreement considering the X-axis is in terms of mole fraction of NaNO3 added, and my assumed moles of
NaNO3 and KNO3 may not correspond with actual moles used in the experiments. The file NaCI-KNO3 also
compares your data (closed
circles) with StreamAnalyzer results. In this file, the curves are calculated by assuming minimal amount of
precipitated solids (trial and error) and the open circles are not constrained with respect to the total amount of
salts added. There is more scatter in your data and in the calculated values, likely due to use of X-



NaCI(added) to plot the boiling points. Knowing the actual moles of salt used would enable a better comparison
of experimental and calculated values.

Thanks.

bobby



Properties Page

Return-path: <rardl @llnl.gov>
Received: from virus89-in.ccf.swri.edu
(virus89-in.ccf.swri.edu [129.162.252.35])
by bams.ccf.swri.edu (iPlanet Messaging Server 5.2 HotFix 1.17 (built Jun 23
2003)) with ESMTP id <01ZI00A60SKT2M@bams.ccf.swri.edu> for
roberto.pabalan@swri.org; Fri, 19 May 2006 11:02:54 -0500 (CDT)

Received: from ccf.swri.edu (localhost [127.0.0.1]) by virus89-in.ccf.swri.edu
(8.13.1/8.13.1) with ESMTP id k4JG2ptYO09114 for <roberto.pabalan@swri.org>;
Fri, 19 May 2006 11:02:52 -0500 (CDT)

Received: from ([128.115.3.81]) by ironmail.ccf.swri.edu with ESMTP id
5202460.7984278; Fri, 19 May 2006 11:02:37 -0500

Received: from [128.115.76.86] (localhost [127.0.0.1])
by smtp-1 .llnl.gov (8.13.6/8.12.3/LLNL evision: 1.15 $)

with ESMTP id k4JG2XucOO5607 for <roberto.pabalan@swri.org>; Fri,
19 May 2006 09:02:35 -0700 (PDT)

Date: Fri, 19 May 2006 08:46:08 -0700
From: "Joseph A. Rard" <rard1@Ilnl.gov>
Subject: Fwd: tables
X-Sender: e732145@mail.llnl.gov
To: Roberto T Pabalan <roberto.pabalan@swri.org>
Message-id: <p06110402c0939089f4d2@[128.115.76.86]>
MIME-version: 1.0
Content-type: multipart/mixed;
boundary="Boundary_(ID_CmvkoA3i7oCVQ4Z22RrWog)"
Original-recipient: rfc822;roberto.pabalan@swri.org



Table i1. Boiling Temperatures f6r Saturated Aqueous Solutions of NaNO 3 + KNO 3 +

H20a
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a The reported compositions are the solute mole fractions (not including water) that-were

calculated from the mass of each solute component added to the solution. The initially
liquid solutions were heated to evaporate solvent until precipitation occurred. Because the
amount of solid present is not known, the reported mole fractions may not be ac•urate
reflections of the solution compositions. b This is the average of nine determinatioins forf
KNO 3 +,H2Q reported in Table I. ' This initial composition of this solution is identical to
the one immediately above. These measurements finvolved partial dissolution of the
glassy-okig solid that was produced after the solution from the previous experiment
cooled to room temperature. These variations in boiling temperatures for the re-
equilibrated solutionfs reflect small changes in the composition of the solid phase, and,
above about 150 'C,:the gradual transformation of the discreet solid phas NaNO3(s)
and KNO 3(s) into a solid solution. dThe previous solution having ,the starting
composition x(NaNO3 ) =)0.500i andx(KNO 3)= 0.4999 was bofled down until the
maximum boiling temperature composition was reached. This boiling temperature
corresponds to MDRH/iMERH =14.3±0. %assuming that the temperature uncertainty
is0.75 °C. e This is the average'of six determinations for NaNO03 + H20 repored inr Table
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