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SwRI Task Order Number(s):  160605-2 
 
WETCHEM ANALYSIS 
 
Initial sample preparation 
 
This report encompasses the preparation and analysis of the solid Sodium Nitrate solution blends 
presented in Table 1 which contains the sample ID’s and the methods requested on each of the 
blends. Three different sodium nitrate solutions were prepared in accordance with the scope of work 
provided by Los Alamos. The three solutions include; 1 molar nitric acid (Sod Nit A) and 1 molar 
sodium hydroxide (Sod Nit B) solutions saturated with sodium nitrate, and a 1 molar nitric acid 
solution that was first saturated with sodium nitrate and then pH adjusted between 4-9 with 
Spilfyter® Kolorsafe® liquid acid neutralizer (Sod Nit A pH).  
 
To make the blends, each solution was mixed with Swheat in the designated ratios and then allowed 
to set for 24 hours. After the 24 hours water was added if required and then zeolite was added in the 
designated ratios. Once the zeolite was added the samples were allowed to set for an additional 24 
hours prior to submittal for analysis (Image 1).  
 
Table 1. Surrogate creation and analysis table 

Surrogate ID 
Times 
made 

Methods 

1030 1050 
UN Ox solid 
(DOT 0.1) 

Paint filter 

Sod Nit A – Zeo 1 2 * * 1 1 
Sod Nit A – Zeo 2 1 * * 1 1 
Sod Nit B – Zeo 1 2 * * 1 1 
Sod Nit B - Zeo 2 1 * * 1 1 
Sod Nit A pH – Zeo 1 1 * * 1 1 
Sod Nit A pH – Zeo 2 1 * * 1 1 
Sod Nit A Blend 1 1 1 1 1 1 
Sod Nit A Blend 2 1 1 1 1 1 
Sod Nit A Blend 3 1 1 1 1 1 
Sod Nit A Blend 4 1 1 1 1 1 
Sod Nit B Blend 1 1 1 1 1 1 
Sod Nit B Blend 2 1 1 1 1 1 
Sod Nit B Blend 3 1 1 1 1 1 
Sod Nit B Blend 4 1 1 1 1 1 
Sod Nit A pH Blend 1 1 1 1 1 1 
Sod Nit A pH Blend 2 1 1 1 1 1 
Sod Nit A pH Blend 3 1 1 1 1 1 
Sod Nit A pH Blend 4 1 1 1 1 1 

*Testing not required for these methods. 
 
(Note: Sod Nit A and Sod Nit B – UN Ox Liquid (DOT 0.2) testing will be submitted separately.) 
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SW-846 9095B: Paint Filter 
 
For this method 100g of each blend was placed into a Gerson 260um paint filter (PN010714R, Lot# 
B5140428JF8) that was suspended over a 250 mL beaker for 5 minutes to collect any free liquids. 
During this 5-min period if any of the sample material drips into the cylinder, the material is deemed 
to contain free liquids for purposes of 40 CFR 264.314 and 265.314. Initially, Sod Nit A – Zeo 1 and 
Sod Nit B – Zeo 1 were made at the requested 2:1 Zeolite to waste ratio. When these two samples 
were analyzed they both began dripping liquid after about 3 minutes in the paint filter (Image 2). 
When this information was presented to the Los Alamos, they decided to raise the ratio from 2:1 to 
4:1.  Under the laboratory conditions all other sodium nitrate blends tested for paint filter were not 
deemed to contain free liquids.  
 
SW-846 1030: Ignitability of Solids 
 
An ignition source is applied to one end of the test material to determine whether combustion will 
propagate along 200 mm of the strip within 2 minutes. If the material combustion propogates, the 
burning time was measured over a distance of 100 mm and the rate of burning would be determined. 
The surrogate material was formed into an unbroken powder train, 250 mm in length atop a ceramic 
tile with marks at the 80 and 180 mm in from the end of the train. The ceramic tile was placed about 
8 inches in a hood with the sash lowered to give airflow of about 0.7 m/sec. One end of the train was 
exposed to the end of an acetylene torch with a temperature greater than 1000°C. The torch was held 
there for 2 minutes and if the sample began to burn down the train the time taken to get from the 80 
to 180 mm mark was measure to determine the burn rate.  
 
All of the sodium nitrate samples followed the same series of events during the analysis. The 
surrogate sample would go from a moistened, green color to a dry white, faint green color as the heat 
dried the sample; the samples would then proceed to char (Image 3). The only notable difference 
was all the Sod Nit A Blends 1 through 4, Sod Nit A pH Blend 1, and Sod Nit B Blend 3 had a 
cracking sound to them most likely from the nitrate salts being heated. Since none of the blends 
burned into the 100mm zone, all are considered non-flammable under the test conditions and criteria 
outlined in Method 1030.   
 
Fine Excelsior (natural hardwood shavings) were used as a positive control each day testing was 
performed.  
 
SW-846 1050: Spontaneous combustion and self heating 
 
The surrogates for this analysis were first sprinkled several times onto a ceramic tile to observe if 
they smoked or flamed and could be considered pyrophoric solids by test Method A. Since none of 
the samples exhibited these characteristics, they were tested by Method C. In this test, a 100-mm 
sample cube is exposed to a test temperature of 140°C ± 2°C for a minimum of 24 hours to 
determine whether it undergoes spontaneous ignition or a rise in sample temperature to over 200C 
within the 24 hours.  If the results of the preliminary test are positive, a second test using a 25-mm 
sample cube is conducted to further classify the waste as specified in Table 2. 
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Table 2.  Method 1050 Waste Classification 

Results of Self-Heating Test DOT Packing Group 
Negative for the 100-mm cube test Not a Self-Heating Waste 
Positive for the 100-mm , but negative for the 25-mm cube test III 
Positive for both the 100-mm and 25-mm cube tests or positive 
for the 25-mm test, if tested alone 

II 

  
The filled cube was placed into an oven with two thermocouples measuring the oven temp and up to 
four thermocouples inserted into each sample to measure its temperature during the analysis. Lids 
were placed onto the top of the test cubes and tungsten weights were placed on top of those sample 
believed to have event in order to keep the thermocouples and lids from coming off the sample. Also 
up to two thermocouples were placed in a tray below the sample in case any sample pushed out of 
the cube and onto the tray. Once the thermocouples were in place, the oven was ramped to 140°C ± 
2°C and held for 24-48 hours depending on when the sample reached a stable temperature.  Although 
the method states testing to be conducted for 24 hours, many of the samples did not reach 140°C ± 
2°C during the initial 24 hour period, therefore the testing was extended to a minimum of 12 hours 
after the sample had reached a stable temperature.  Temperatures of the oven and sample were 
collected every 10 seconds and plotted to determine if the sample temperature exceeded 200°C 
during the time of testing. At the conclusion of the test, the oven was turned off and allowed to cool 
before removing the sample. The oven and sample temperature graphs are located in Attachment A.   
 
Two sodium nitrate samples were analyzed simultaneously, using the 100mm cube, since past 
samples having similar combinations of waste and zeolite did not self heat.  These blends were 
allowed to run for at least 38 hours before ending the analysis due to their moisture content. 
Although the method states testing to be conducted for 24 hours, many of the samples not reaching 
140°C ± 2°C during the initial 24 hour period, therefore the testing was extended to a minimum of 12 
hours after the sample had reached a stable temperature. After the analysis the cubes were removed 
and all had a dried zeolite appearance to them and most of them came readily out of the cube. Sod 
Nit A pH Blend 1 formed hardened chunks of zeolite but no odd coloring or event took place (Image 
4).  Since none of these blends exceeded 200°C during the analysis all of them are classified as “Not 
a Self-Heating Waste” as defined by Method 1050. 
 
DOT UN Oxidation testing 
 
The sodium nitrate solid blends were tested in accordance with the United Nations (UN) 
“Recommendations on the Transport of Dangerous Goods”, Section 34, Classification Procedures, 
Test Methods and Criteria Relating to Oxidizing Substances of Division 5.1.  The UN procedure 
assesses the relative hazard of oxidizing substances so that an appropriate classification for transport 
can be made.  Tests are conducted on the samples mixed with dry fibrous cellulose in mixing ratios 
of 1:1 and 4:1, by mass, of sample to cellulose.  The burning characteristics of the mixtures are 
compared with the standard 3:7 mixture, by mass, of potassium bromated to cellulose.  If the burning 
time is less than the standard mixture, the burning times should be compared with those from 
packing group I or II  or category I or II oxidizer, reference standards 3:2 and 2:3, by mass, of 
potassium bromated to cellulose, respectively. See Table 3 for classification. Table 4 presents the 
results for the reference standards. Tables 5 and 6 lists the comments the analyst noted for each of 
the two sample-to- cellulose ratio burns.  
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All sodium nitrate solid blends were classified as “Not Division 5.1”.   
 
Table 3.  Oxidizer Classifications 

The test criteria for determining oxidizing properties of the substance are: 
UN  
Classification 

Any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, 
exhibits a mean burning time less than the mean burning time of a 3:2 mixture, by 
mass, of potassium bromate and cellulose. 

Packing group I 

Any substance which, in the 4:1 or 1:1 sample-to-cellulose ratio (by mass) tested, 
exhibits a mean burning time equal to or less than the mean burning time of a 2:3 
mixture (by mass) of potassium bromate and cellulose; and which does not meet 
the criteria for packing group I 

Packing group II 

Any substance which, in the 4:1 or 1:1 sample-to-cellulose ration (by mass) 
tested, exhibits a mean burning time equal to or less than the mean burning time 
of a 3:7 mixture (by mass) of potassium bromate and cellulose; and which does 
not meet the criteria for packing group I and II. 

Packing group III 

Any substance which, in both the 4:1 and 1:1 sample-to-cellulose ration(by mass) 
tested, does not ignite and burn, or exhibit mean burning times greater than that of 
a 3:7 mixture (by mass) of potassium bromate and cellulose.  

Not Division 5.1 

 
Table 4.  Potassium Bromate and Cellulose Reference Mixtures 

Mean Burn Time, sec Mean Burn Time, sec Mean Burn Time, sec 
3:7 2:3 3:2 

KBrO3:Cellulose Ratio KBrO3:Cellulose Ratio KBrO3:Cellulose Ratio 
135.32 52.44 19.54 

 
Table 5.  Comments for Sample to Cellulose ratio of 4:1 

Sample ID Comment 4:1 
Sod Nit A – Zeo 1 Spontaneous flames at wire leads, charring, smoke 
Sod Nit A – Zeo 2 Charring around wire leads, smoke, no flame 
Sod Nit B – Zeo 1 Charring at wire leads, smoke. 
Sod Nit B - Zeo 2 Charring around wire leads & smoking 
Sod Nit A pH – Zeo 1 Charring around wire, smoke, no flames 
Sod Nit A pH – Zeo 2 Charring around wire, smoke, no flames 
Sod Nit A Blend 1 Charring around wire, smoke, no flames 
Sod Nit A Blend 2 Charring at wire leads, slight smoke, no flames 
Sod Nit A Blend 3 Charring around wire, smoke 
Sod Nit A Blend 4 Charring around wire, smoke, no flames 
Sod Nit B Blend 1 Charring around wire, smoke, no flames 
Sod Nit B Blend 2 Charring around wire, smoke, no flames 
Sod Nit B Blend 3 Charring at wire leads, smoke & random flames at wire leads 
Sod Nit B Blend 4 Charring around wire leads & smoke, no flames 
Sod Nit A pH Blend 1 Charring around wire leads, spontaneous flame at front wire lead. Smoke 
Sod Nit A pH Blend 2 Charring around wire and smoke 
Sod Nit A pH Blend 3 Charring around wire, smoke, no flames 
Sod Nit A pH Blend 4 Charring around wire leads, smoke, no flames 
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Table 6 Comments for Sample to Cellulose ratio of 1:1 

Sample ID Comment  1:1 
Sod Nit A – Zeo 1 low flames at wire leads, charring and smoke. 
Sod Nit A – Zeo 2 low flames at the wire leads, charring and smoke 
Sod Nit B – Zeo 1 flames at wire leads, smoke + charring. One rep had slight propagation of the 

flame. 
Sod Nit B - Zeo 2 charring at wire leads and smoking 
Sod Nit A pH – Zeo 1 small flames at wire leads, charring and smoke 
Sod Nit A pH – Zeo 2 small flames at wire leads, smoke and charring 
Sod Nit A Blend 1 small flames at wire leads, smoke + charring 
Sod Nit A Blend 2 small flames at wire leads, smoke 
Sod Nit A Blend 3 small flames at wire leades, charring and smoke. Flame propagated slightly on 

one rep. 
Sod Nit A Blend 4 low flames ta wire leads, charring and smoke. Flames propagated slightly 

around the sides of the mound. 
Sod Nit B Blend 1 small flames at wire leads, smoke and charring 
Sod Nit B Blend 2 small flames at wire leads, charring and smoke 
Sod Nit B Blend 3 low flames at wire leads, charring & smoke 
Sod Nit B Blend 4 small flame at wire leads, smoke & charring. 
Sod Nit A pH Blend 
1 flames at wire leads + slight propagation, charring and smoke 
Sod Nit A pH Blend 
2 small flames at wire leads, charring & smoke 
Sod Nit A pH Blend 
3 small flames at wire leads, charring and smoke 
Sod Nit A pH Blend 
4 low flames at wire leads, charring and smoke 
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Image 1: Appearance of the sodium nitrate solution blends setting for 24 hours after the addition of 
the zeolite.   
 

 
Image 2: Showing the liquid draining out of the paint filter after 5 minutes from Sod Nit A – Zeo 1 
at a 2:1 zeolite to waste ratio. 
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Image 3: Appearance of the Sodium nitrate blends after flame application for 2 minutes during 1030 
analysis. 
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Image 4: Solid chunk formed during 1050 analysis from Sod Nit A pH 1.  
 
 
“I certify that this data package is in compliance with the terms and conditions of the contract, 
both technically and for completeness, for other than the conditions detailed above.  Release of 
the data contained in this hardcopy data package and in the computer-readable data 
submitted on diskette has been authorized by the laboratory manager or his/her designee, as 
verified by the following signature.  This report shall not be reproduced except in full without 
the written approval of SwRI.” 
 

 _____                                                          06/24/16   ___    
Group Leader      Date 
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Figure 1. Method 1050 – Sod Nit A Blend 1 (100mm cube) full run. 
 

 
Figure 2. Method 1050 – Sod Nit A Blend 2 (100mm cube) full run. 
 
 

010019



2 
 

 
Figure 3. Method 1050 – Sod Nit A Blend 3 (100mm cube) full run. 
 

 
Figure 4. Method 1050 – Sod Nit A Blend 4 (100mm cube) full run. 
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Figure 5. Method 1050 – Sod Nit B Blend 1 (100mm cube) full run. 
 

 
Figure 6. Method 1050 – Sod Nit B Blend 2 (100mm cube) full run. 
 

010021



4 
 

 
Figure 7. Method 1050 – Sod Nit B Blend 3 (100mm cube) full run 
 

 
Figure 8. Method 1050 – Sod Nit B Blend 4 (100mm cube) full run. 
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Figure 9. Method 1050 – Sod Nit pH A Blend 1 (100mm cube) full run. 
 

 
Figure 10. Method 1050 – Sod Nit pH A Blend 2 (100mm cube) full run 
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Figure 11. Method 1050 – Sod Nit pH A Blend 3 (100 mm cube) full run. 
 

 
Figure 12. Method 1050 – Sod Nit pH A Blend 4 (25 mm cube)  full run. 
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