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ABSTRACT 

This report presents the results of laboratory testing performed by Terra 

Tek Research as a subcontractor to Stone & Webster Engineering Corporation on 

salt samples from the Palo Duro Basin of the Texas Panhandle. Laboratory 

specimens were tested to determine water content by loss of weight on heating, 

temperature of thermal fracture, the amount of insoluble residue, and clay and 

bulk mineralogy. Testing on these samples occurred from April 18, 1985 to 

March 25, 1986. 
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FOREWORD 

The National Waste Terminal Storage Program was established in 1976 by 

the U.S. Department of Energy's predecessor, the Energy Research and Develop­

ment Administration. In September 1983, this program became the Civilian 

Radioactive Waste Management (CRWM) Program, Its purpose is to develop tech­

nology and provide facilities for safe, environmentally acceptable, permanent 

disposal of high-level waste (HLW). HLW includes wastes from both commercial 

and defense sources, such as spent (used) fuel from nuclear power reactors, 

accumulations of wastes from production of nuclear weapons, and solidified 

wastes from fuel reprocessing. 

The information in this report pertains to the geotechnical engineering 

studies of the Salt Repository Project of the Office of Geologic Repositories 

in the CRWM Program. 
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1.0 INTRODUCTION 

This report presents the results of laboratory testing performed by Terra 

Tek Research as a subcontractor to Stone & Webster Engineering Corporation 

(SWEC). The general test procedures and technical and quality assurance 

guidelines were developed and provided by SWEC as a part of the contract docu­

ments. Terra Tek modified the procedures and developed the specific analytical 

techniques described in this report. 

The primary objective of this testing is to identify the total water 

content and, if possible, the form in which water exists. Water may exist in 

these samples in three different forms: free water in the connected inter-

granular pore space, water isolated as fluid inclusions or disconnected pdres, 

and bound water in certain clay and hydrated minerals. A secondary objective 

is to determine the temperature and characteristics of sample fracturing due 

to heating. In addition, the relative amount and identity of impurities 

(insoluble residue) were determined. 

A total of 43 samples were selected by SWEC from core obtained during 

drilling operations performed in the Palo Duro Basin of the Texas Panhandle. 

The coring operations and sample handling were dictated by the need for geo­

logic and stratigraphic information more than the need for test data. The 

sampling strategy for the testing program was to obtain a wide variety of 

material from the different salt-bearing formations in different program 

wells. Therefore, the goal was to investigate the range of properties that 

might be encountered during shaft construction or during construction and 

operation of a future repository. 

It should be noted that prior to their arrival at Terra Tek's laboratory, 

the samples were exposed to a variety of handling and environmental condi-
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tions. A typical scenario for the history of the core before arriving at the 

lab is as follows: 

The coring operation was conducted using saturated brine as a fluid. 

Each 60 ft core run, contained in the PVC liner, was removed from the core 

barrel and sawed into 6 ft lengths in the field. The core was extruded from 

the liner for logging, which took approximately 5 hours for a 60 ft run. It 

was then reinserted into the PVC liner. The annular space between the core 

and liner was filled with saturated brine and the liner was sealed. The core 

was transported to the field office, where it was again extruded from the 

liner, relogged, photographed, and processed prior to being sawed or broken 

into 3 ft lengths, which were sealed in plastic bags and packaged in cardboard 

boxes. This second exposure to the atmosphere generally lasted about 16 

hours. The boxed core was then shipped to the Texas Bureau of Economic Geol­

ogy's (TBEG) Sample and Core Library in Austin. TBEG slabbed the core length­

wise, logged the slabbed surface, and resealed the core in plastic bags. It 

is not known what type of fluid was used for the slabbing, nor how long the 

core was exposed to the atmosphere during TBEG's logging. After the samples 

(between 10 and 18 in. long) were selected by SWEC representatives, TBEG 

repackaged them in sealed plastic bags for shipment to Terra Tek. 

Samples were tested from four different wells: Harman No. 1 (PD-8), com­

pleted in September 1982; Holtzclaw No. 1 (PD-10), completed in April 1983; J. 

Friemel No. 1 (PD-9), completed in March 1983; and Zeeck No. 1 (PD-7), com­

pleted in August 1982. Samples were identified by the first three letters of 

the well name followed by the depth to the top of the sample. Table 1 summar­

izes when the samples were cored. Table 2 summarizes when the samples were 

tested. 
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Table 1. Coring Dates for Salt Samples 

rnrr, \ ^ ) 

Sample 
Number 

1003 
1022 
1021 
1023 
1027 
1024 
1036 
1015 
1016 
1043 
1038 
1002 
1006 
1007 
1001 
1013 
1037 
1005 
1004 

Not in Box 
1041 
1025 
1026 
1034 
1010 
1008 
1014 
1019 
1042 
1033 
1029 
1009 
1017 
1018 
1035 
1039 
1028 
1032 
1031 
1030 
1011 
1012 
1020 
1040 

SWEĈ *̂ ^ 
Sample 
Number 

ZEE 1133.2 
JFR 1375.9 
JFR 1369.5 
JFR 1405.6 
HOL 1391.1 
JFR 1458.4 
HAR 1280.0 
JFR 2018.0 
JFR 2033.6 
HAR 2279.2 
HAR 2282.0 
ZEE 2246.3 
ZEE 2040.8 
ZEE 2120.5 
ZEE 2131.6 
JFR 2058.0 
HAR 2162.1 
ZEE 2423.2 
ZEE 2416.1 
JFR 2414.5 
HAR 2473.6 
HOL 2414.7 
HOL 2436.2 
HOL 2465.0 
ZEE 2690.3 
ZEE 2646.9 
JFR 2411.7 
JFR 2458.6 
HAR 2534.9 
HOL 2458.0 
HOL 2505.9 
ZEE 2651.9 
JFR 2598.1 
JFR 2652.1 
HAR 2743.3 
HAR 2791.0 
HOL 2576.1 
HOL 2601.2 
HOL 2648.1 
HOL 2839.5 
ZEE 2746.5 
ZEE 2849.8 
JFR 2589.3 
HAR 2717.3 

Date 
Cored 

04-20-82 
11-12-82 
11-12-82 
11-12-82 
03-06-83 
11-12-82 
08-14-82 
11-16-82 
11-17-82 
08-24-82 
08-24-82 
05-03-82 
04-27-82 
04-29-82 
04-29-82 
11-17-82 
08-22-82 
05-08-82 
05-08-82 
11-22-82 
08-27-82 
03-22-83 
03-22-83 
03-22-83 
05-16-82 
05-14-82 
11-22-82 
11-23-82 
08-27-82 
03-22-83 
03-23-83 
05-14-82 
11-26-82 
11-26-82 
08-29-82 
08-29-82 
03-23-83 
03-23-83 
03-24-83 
03-25-83 
05-17-82 
05-18-82 
11-26-82 
08-29-82 

Well 

Zeeck No. 1 
J. Friemel No. 1 
J. Friemel No. 1 
J. Friemel No. 1 
Holtzclaw No. 1 
J. Friemel No. 1 
Harman No. 1 
J. Friemel No. 1 
J. Friemel No. 1 
Harman No. 1 
Harman No. 1 
Zeeck No. 1 
Zeeck No. 1 
Zeeck No. 1 
Zeeck No. 1 
J. Friemel No. 1 
Harman No. 1 
Zeeck No. 1 
Zeeck No. 1 
J. Friemel No. 1 
Harman No. 1 
Holtzclaw No. 1 
Holtzclaw No. 1 
Holtzclaw No. 1 
Zeeck No. 1 
Zeeck No. 1 
J. Friemel No. 1 
J. Friemel No. 1 
Harman No. 1 
Holtzclaw No. 1 
Holtzclaw No. 1 
Zeeck No. 1 
J. Friemel No. 1 
J. Friemel No. 1 
Harman No. 1 
Harman No. 1 
Holtzclaw No. 1 
Holtzclaw No. 1 
Holtzclaw No. 1 
Holtzclaw No. 1 
Zeeck No. 1 
Zeeck No. 1 
J. Friemel No. 1 
Harman No. 1 

(a) Terra Tek laboratory sample number. 
(b) Stone & Webster Engineering Corporation sample number. 
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Table 2. Sample Test Schedule Summary 

Well 

Zeeck No. 1 
(ZEE) 

J. Friemel No. 1 
(JFR) 

Holtzclaw No. 1 
(HOL) 

Harman No. 1 
(HAR) 

ANALYTICAL SERVICES | 
Insoluble 1 
Residue 

06-03-85 
to 

06-13-85 

06-13-85 
to 

06-27-85 

08-13-85 
to 

09-13-85 

09-13-85 
to 

09-23-85 

Thermal 
Fracture 

07-15-85 
to 

09-20-85 

09-20-85 
to 

n-22-85 

11-22-85 
to 

01-10-86 

01-10-86 
to 

02-18-86 

Moisture 
Content 

07-24-85 
to 

09-27-85 

09-27-85 
to 

12-05-85 

12-05-85 
to 

01-21-86 

01-21-86 
to 

02-26-86 

Sieve 
Analysis 

09-12-85 
to 

10-09-85 

10-09-85 
to 

12-15-85 

12-15-85 
to 

02-19-86 

02-20-86 
to 

03-25-86 

X-Ray 
Diffraction 

08-14-85 
to 

10-23-85 

08-09-85 
to 

09-05-85 

09-13-85 
to 

10-30-85 

10-23-85 
to 

10-30-85 

4 



Laboratory testing provides detailed information on the properties of a 

small intact specimen from a specific location; it does not provide in-situ 

properties directly. The test results must be integrated with other data 

collected in the program to provide information for design. The technique 

used for moisture content determination in this suite of tests (loss of weight 

on heating), assumes that all weight loss is due to evaporation of moisture. 

It is possible that a small amount of other volatile or organic material is 

destroyed or driven off during heating. The temperature of thermal fracture 

data should be used only in a relative sense. Many factors such as specimen 

size, heating gradient, thermal cycling, and chemical factors are expected to 

influence this data. 
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2.0 CORE SAMPLES 

The samples used for laboratory testing were obtained and identified as 

indicated in Figure 1. The original sample consisted of a right circular 

cylinder core sample, 4 in. in diameter by 12 to 18 in. long. Approximately 

one third of the core sample was slabbed off lengthwise prior to receipt at 

Terra Tek. The test specimens were slabbed lengthwise into three approximate­

ly equal sections. Sample section A was used for moisture and thermal-frac­

turing measurements. Sample section C was used for insoluble residue quanti­

fication and characterization. Sample section B was preserved by application 

of many layers of plastic wrap and then set aside as an archived specimen for 

future logging by others. A minimum of 500 g of material was used in the 

laboratory-testing program. In some cases, the actual mass of test specimens 

was increased as necessary to satisfy experimental requirements. 

Thermal-fracturing characteristics were measured prior to determination 

of moisture content. The elapsed time between the completion of thermal-

fracturing measurements and the pulverization of those samples, after cooling 

in a desiccator, was 1-2 hours. The analysis schedule for insoluble residue 

samples is summarized in Table 2. 

2.1 SAMPLE IDENTIFICATION 

Each sample was identified in accordance with the following example: 

S (nnnn) - A - B - C (2-1) 

where 

S = rock type = salt 

(nnnn) = Terra Tek laboratory ID number 

A =» first subdivision of original sample referenced in Figure 1 

7 



BOTTOM OF SAMPLE 

TOP OP SAMPLE 

Figure 1. S a m p l e - S e c t i o n i n g Procedure, 
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B = second subdivision of original sample referenced in Figure 1 

C = third subdivision of original sample referenced in Figure 1 

2.2 CORE DOCUMENTATION 

Form TT-QA04 (dated 3/82 and amended 5/84), "Core Samples - As-Received," 

was completed for each core and was used to document the sample's as-received 

condition. The form was completed when the sample was first unwrapped, imme­

diately prior to photographing and subdividing the sample by slabbing. The 

ultimate distribution of samples was documented using Form TT-QA28 (dated 3/82 

and amended 5/84), "Sample Distribution." This form indicates in explicit 

fashion the fate of each sample, after slabbing into three sections. Form TT-

QA26 (dated 3/82 and amended 5/84), "Sample Record," was the primary logged 

record that summarizes pertinent data for all received samples. Examples of 

core documentation forms are provided in Appendix A. 

2.3 TEST CONTROL 

All tests were conducted in accordance with written procedures as re­

quired by Terra Tek's Quality Assurance Program. The test performed and the 

appropriate procedures are listed according to task as follows: 

Task I Receipt of Samples 

Logging of Samples 
Sample Handling and Disposition 

Sample Preparation 

Slabbing 
Photodocument at i on 
Sample Reduction 

Test Procedures 

III-1. Water Content/Loss of Weight on Heating 
III-2. Thermal Fracturing 
III-3. Percent Insoluble Residue 
III-4. Mineralogy-Insoluble Residue 

Task 

Task 

1-1. 
1-2. 

II 

II-1. 
II-2. 
II-3. 

Ill 
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Table 3 summarizes all samples received at Terra Tek for testing. Well 

designations listed in Table 3 and other tables in this report have been 

abbreviated as follows: 

Abbreviated 
Well Designation 

Harman No. 1 HAR 
Holtzclaw No. 1 HOL 
J. Friemel No. 1 JFR 
Zeeck No. 1 ZEE 

10 



Table 3- Samples Tested in the Salt-Index-Testing Program 

T'T ̂  a j 

Sample 
Number 

1003 

1022 
1021 
1023 
1027 
1024 
1036 

1015 
1016 
1043 
1038 
1002 
1006 
1007 
1001 
1013 
1037 
1005 
1004 

Not in Box^°^ 
1041 
1025 
1026 
1034 
1010 
1008 
1014 
1019 
1042 
1033 
1029 
1009 

1017 
1018 
1035 
1039 
1028 
1032 
1031 
1030 
1011 
1012 
1020 
1040 

SWEĈ *̂ ^ 
Sample 
Number 

ZEE 1133.2 

JFR 1375.9 
JFR 1369.5 
JFR 1405.6 
HOL 1391.1 
JFR 1458.4 
HAR 1280.0 

JFR 2018.0 
JFR 2033.6 
HAR 2279.2 
HAR 2282.0 
ZEE 2246.3 
ZEE 2040.8 
ZEE 2120.5 
ZEE 2131.6 
JFR 2058.0 
HAR 2162.1 
ZEE 2423.2 
ZEE 2416.1 

JFR 2414.5 
HAR 2473.6 
HOL 2414.7 
HOL 2436.2 
HOL 2465.0 
ZEE 2690.3 
ZEE 2646.9 
JFR 2411.7 
JFR 2458.6 
HAR 2534.9 
HOL 2458.0 
HOL 2505.9 
ZEE 2651.9 

JFR 2598.1 
JFR 2652.1 
HAR 2743.3 
HAR 2791 .0 
HOL 2576.1 
HOL 2601.2 
HOL 2648.1 
HOL 2839.5 
ZEE 2746.5 
ZEE 2849.8 
JFR 2589.3 
HAR 2717.3 

Formation 

Salado 

Upper Seven Rivers 

Upper San Andres 

Lower San Andres 
Unit 5 

Lower San Andres 
Unit 4 

Rx Type 

Clean Salt 

Chaotic Salt 
Chaotic Salt 
Dirty Salt 
Dirty Salt 
Clean Salt 
Clean Salt 

Dirty Salt 
Dirty SAlt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Intermediate Salt 
Intermediate Salt 
Clean Salt 
Clean Salt 
Clean Salt 
Clean Salt 

Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Clean Salt 
Clean Salt 
Clean Salt 
Clean Salt 
Clean Salt 
Clean Salt 

Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Dirty Salt 
Clean Salt 
Clean Salt 

(a) Terra Tek laboratory sample number. 
(b) Stone & Webster Engineering Corporation sample number. 
(c) Sample JFR 2414.5 was not provided for testing. 
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3.0 TEST PROCEDURES 

This chapter describes the final test procedures v̂ ith amendments as 

required by Stone and Webster Engineering Corporation. These test procedures 

are summarized in Figure 2. 

3.1 SLABBING 

Each core sample was slabbed into three sections of approximately equal 

size immediately after recording and logging of pertinent data. An air-cooled 

cutting saw was used for this purpose. The slabbed samples were immediately 

photographed, sealed in a double layer of air-tight plastic wrap, and then 

placed in an air-tight plastic bag. Sample section A (Figure 1) was subse­

quently used for determining thermal fracturing and moisture content. Sample 

section C was subsequently pulverized as a preprocessing requirement for 

determining the percentage of insoluble residue and insoluble residue miner­

alogy. Following thermal-fracturing tests, section A was also pulverized for 

additional moisture content determinations. 

In general, all cutting or machining of samples was accomplished in a 

manner that precluded significant alteration of the as-received moisture, 

content of the samples. Air-cooled cutting devices were used exclusively for 

reducing sample size except when mechanical size reduction of samples by 

simple hand manipulation was feasible. All test specimens were traceable to 

their origin and original orientation in as-received samples. Test specimens 

and unused portions of as-received samples were protected from atmospheric 

exposure by tightly wrapping samples in several layers of plastic wrap and 

storing the protected samples in air-tight plastic bags. 

13 



Receive 
Samples 

Log-In Samples 

Sample Preparation 
Slab As-Received Samples 

Photodocumentati on 

Moisture Content -
Thermal Fracturing 

Section A Section C 
I 

Section 8 

Low Temperature (SO-ZBO'C) 
Moisture and Thermal 
Fracture Determinations 

Fracture 

High Temperature (250-500°C) 
Moisture and Thermal 
Fracture Determinations 

Archive 

Fracture 

Cool Samples Pulverize 
Samples 

Moisture Determinations 
(110-500°C) 

Sieve Analysis 

Interim Report 

Final Report 

Insoluble 
Residue 

Crush 
Sample 

Leach 

Determine Percent 
Insoluble Residue 

XRD-Derived 
Insoluble Residue 

Mineralogy 

Figure 2. Program Flow Chart. 
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3.2 PHOTODOCUMENTATION 

Color photographs (3 in. x 5 in.) of each of the slabbed (three sections 

per sample) test specimens are provided in Appendix B. 

3.3 MOISTURE CONTENT AND THERMAL FRACTURING 

3.3.1 Low-Temperature (30-250°C) Water Content/Loss of Weight on Heating 
and Thermal Fracturing 

Controlled heating of test specimens for determining moisture content and 

thermal-fracturing characteristics was accomplished using a Fisher Scientific 

(Model 195) programmable Ashing Furnace. Test specimens were placed in pre­

heated and preweighed Hastelloy C-276 crucibles. Strong, low oxidizing alloy 

crucibles were needed to contain samples in the event of explosive decomposi­

tion at elevated temperatures. Weight loss at each specified test point was 

determined by physically removing the sample from the furnace and immediately 

placing it in a desiccator. After cooling to room temperature, the sample was 

reweighed. A Sartorius top-loading balance with a resolution of 0.01 g and a 

total capacity of 4 Kg (Model 1364 MP) was used to monitor sample weight loss. 

The balance was periodically calibrated using a standard reference weight set. 

The crucible used to hold samples was preheated to constant weight at a tem­

perature of 600°C to ensure that all volatile material had been removed prior 

to testing of samples. 

Hastelloy C-276 has excellent resistance to pitting, stress-corrosion and 

to oxidizing atmospheres up to igOO'F (Cabot Stellite Division). Resistance 

to corrosion in hydrochloric acid, nitric acid and sulfuric acid is excellent. 

Corrosion rates of C-276 in deionized water are negligible. Four Hastelloy 

C-276 crucibles were used for determination of moisture content and thermal-

fracturing. Data in Appendix C indicates that in most cases the change in 

weight of specific crucibles used for both moisture content determinations and 

measurement of thermal-fracturing did not exceed 0.01 to 0.02 g. 

15 



The detailed moisture/thermal-fracturing procedure consisted of the 

following steps: 

1. The preheated and degassed sample crucible was weighed. 

2. The sample plus crucible weight was obtained. 

3. The sample and crucible were placed in the furnace and maintained at 
30''C for at least 12 hours. The sample and crucible were transferred 
to a desiccator where they were maintained for 30 rain. The weight of 
the crucible and sample was obtained. The sample and crucible were 
immediately transferred to the oven where they were reheated to 30°C 
for 1 hour. The sample was then reweighed. The procedure was con­
tinued until a constant weight was obtained as indicated by a weight 
change between successive weighings of less than 0.05 percent. 

Step 3 of the moisture/thermal-fracturing procedure was repeated at 

temperatures of 110, 175 and 250''C using a heating rate of 25°C/min between 

each temperature interval. 

3.3.2 High-Temperature (250-500°C) Thermal Fracturing and Water Content/ 
Loss of Weight on Heating 

Samples from the low-temperature (30 to 250°C) moisture runs were sequen­

tially heated from 250 to 350°C in discrete increments of 25°C. Each new 

incremental temperature plateau was maintained for 5 min. The heating rate 

was ]°C/min. At each temperature plateau, the furnace door was opened, and 

the sample crucible was removed from the oven and inspected for thermal frac­

tures. Unfractured samples were immediately returned to the oven. If the 

sample had not fractured after attaining a temperature of 350''C, the moisture 

content of the sample was obtained as described in Section 3-3.1• If the 

sample had fractured at a temperature plateau between 250 and 350°C, the 

sample was transferred to a desiccator and stored for further testing. Un­

fractured samples at 350°C were subjected to a moisture content test as de­

scribed in Section 3.3.1, reheated to 400°C in incremental steps of 25°C, and 
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monitored at each 5-min temperature plateau. If thermal fracturing occurred, 

the sample was removed from the oven and stored in a desiccator for further 

testing. If thermal fracturing did not occur, the moisture content of the 

sample was determined at 400°C as described in Section 3.3.1, and moisture 

content of the samples was then measured at 500°C. Samples were then main­

tained in a desiccator for further testing. 

3.3.3 Sample Pulverization 

All specimens subsequent to intact moisture content determinations were 

pulverized for additional water content tests. 

Sample reduction for moisture content determinations was accomplished 

using a Straub Model 4E grinding mill. Samples were reduced to a nominal size 

of 0.5 mm (U.S. Mesh size 35). Immediately after crushing, the entire reduced 

sample was transferred to a preweighed and prefired crucible for moisture 

content determination. At the end of the moisture test sequence, samples were 

sieved using the following U.S. Mesh size screens: 6, 10, 20, 40, 60, 120, 

PAN. 

Crushed sample splits for insoluble residue analysis were stored in air­

tight plastic bags until needed. 

3.3.4 Water Content on Pulverized Specimens 

All specimens, subsequent to thermal fracturing or at the conclusion of 

intact water content determinations, were cooled and then ground to 35-mesh 

nominal size. These samples were then reanalyzed for moisture content at 

temperatures of 110, 200, 300, 350, 400, and SOO'C. The heating rate between 

temperature intervals was 25''C/min. 
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3-3.5 Sieve Analysis 

All pulverized specimens subjected to water-content/thermal-fracturing 

analysis were sieved at the conclusion of a test sequence. The sieving proce­

dure consisted of the following steps: 

1. Cool samples in a desiccator. 

2. Weigh the cooled samples. 

3. Sieve the weighed sample using a screen deck consisting of the fol­
lowing U.S. Mesh size screens: 

U.S. Mesh 

6 
10 
20 
40 
60 
120 
PAN 

Size Millimeters 

3.36 
2.00 
0.84 
0.42 
0.25 
0.13 
— 

4. Shake sieves in a sieve shaker for 5 min. 

5. Reweigh the sieves and sample splits. 

3.4 INSOLUBLE RESIDUE QUANTIFICATION AND CHARACTERIZATION 

3.4.1 Insoluble Residue Testing 

The following procedure was used to determine insoluble residue content 

of each submitted sample: 

1. Approximately 600 g of core material was pulverized (35 mesh) in a 
Straub Model 4E grinding mill. The crushed material was collected 
directly into a PyrexB) sample dish. 

2. After all the material had been pulverized, the sample dish was 
placed in a dryer oven preset to 80°C. The samples were dried for a 
minimum of 12 hours. 

3. The dried samples were removed from the oven and placed into a desic­
cator for 1 hour to cool. 

4. 500 g of the dried and cooled sample was weighed into a 1000-ml 
beaker. 
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5. 3500 ml of deionized water and a stir bar were placed into a 4000-ml 
Erlenmeyer flask and heated to 40°C on a stirring hot plate. 

6. With the magnetic stirrer on, the sample was transferred to the 
Erlenmeyer flask through a funnel. 

7. The sample was stirred for 2 hours. 

8. The magnetic stirrer was shut-off, and the sample was then allowed to 
settle for 5 hours. 

9. After the insoluble residue had settled, the supernatant was siphoned 
and discarded. The 4000-ml Erlenmeyer flask was refilled with deion­
ized water and left standing for 12 hours. 

10. Step 9 was repeated. 

11. The final insoluble residue was washed into a preweighed 1000-ml 
beaker, and the beaker was filled with deionized water and allowed to 
stand for 12 hours. 

12. The supernatant was siphoned off, and the clear liquid was tested for 
electrical conductivity. If the conductivity was 100 ppm NaCl equiv­
alent or less, the beaker and residue were dried at 80°C. 

13. If the conductivity of the supernatant was over 100 ppm NaCl equiva­
lent, the residue was washed in 1000-ml increments of deionized water 
until the equivalent NaCl conductivity was less than 100 ppm. The 
sample was then dried at 80°C. 

14. When the sample was dry, it was placed in a desiccator to cool. The 
residue was reweighed and the percentage of insoluble residue was 
calculated. 

Residual soluble salts in the leach water were most conveniently deter­

mined by measuring electrical conductivity of the supernatant and expressing 

the result in terms of equivalent NaCl concentrations. A HACH DR-EL/4 instru­

ment was used for conductivity measurements. 

A dual siphon arrangement (Figure 3) was used to speed sample processing. 

The siphon consisted of a pipette and 1/4-in-diameter plastic hose clamped 

together. The hose was set slightly above the tip of the pipette. Initially, 

brine flowed rapidly through the hose. The siphon action of the hose was 

broken when the liquid level fell below the hose level, but siphoning contin­

ued automatically, at a much reduced rate through the pipette. This procedure 

19 



\ INSOLUBLE RESIDUE 

Figure 3. Insoluble Residue Siphon Device. 

prevented disturbance of insoluble residue and permitted draining a 4-L flask 

in about 20 min. 

3.4.2 Mineralogy of the Insoluble Residue 

The dried insoluble residue was analyzed by x-ray diffraction to deter­

mine mineralogy of the clay and nonclay fractions. 

3-4.2.1 Sample Preparation and Analysis—Clays 

Sample preparation procedures followed those described by Reynolds 

(1984). The insoluble residue was crushed (not ground) in an iron mortar, and 

a representative 10 g sample was obtained by means of a chute-type splitter. 

The sample was then suspended in 200 ml of distilled water and dispersed by a 

3-min treatment in a blender. The suspension was irradiated for 5 min with 
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The region between 29 = 2° and 29 = 40° was recorded from dry samples, 

and the data were corrected for sample thickness as described in this section. 

Samples were then solvated with ethylene glycol at 60°C for 12 hours, and XRD 

patterns were repeated. Nonmixed layered clays were identified by comparisons 

with cards from the Joint Committee on Powder Diffraction Studies (JCPDS) and 

data in Brindley and Brown (1980). Mixed-layer clays were interpreted by 

techniques described by Reynolds and Hower (1970) and Reynolds (1980a). 

Semiquantitative analysis was made by using mineral intensity factors 

published by Reynolds(1980a) and supplemented by computed values (Reynolds, 

(1980b). Diffraction intensities were measured as peak height times peak-width 

at half-height. 

3.4.2.3 Sample Preparation and Analysis—Nonclays 

A 2 to 5 g portion of the crushed and split residue sample was ground in 

an automatic hammer mill. The powder was sideloaded into an aluminum plate, 

and the diffraction pattern was recorded over the angular range 6° to 50''29. 

Minerals were identified by comparison with data on JCPDS cards. Relative 

abundances were estimated using mineral intensity factors given by Schultz 

(1964). Total clay content was based on the intensity of the clay prism 

reflection at -19.8''29 (Schultz). 

3-4.2.4 External Calibration 

External calibration was accomplished before each series of sample analy­

ses using a Permaquartz standard and a reagent-grade cholesterol standard. 

The Permaquartz standard was scanned in the region between 26.55 to 26.75''2e 

at a rate of 0.1"'29/min. The cholesterol standard was scanned in the region 

between 2.55 to 2.75°29 at a rate of 0.1°29/min. The position of quartz and 
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cholesterol peaks must lie between 26.63 to 26.57°29 and 2.64 to 2.67°2e, re­

spectively, or the alignment of the instrument is checked before continuing 

with the analytical work. The intensity at the quartz and cholesterol peaks 

was checked for 10 s. A change in intensity of more than ±10 percent would 

have indicated problems in the diffraction apparatus that would have to be 

resolved before continuing with the analytical work. In addition to daily 

calibration checks, these procedures were repeated if anything unusual occur­

red during a sample-analysis period. The daily calibration checks were re­

corded by the analyst. 

3.4.2.5 Internal Calibration 

Sample position errors are impossible to eliminate unless samples are 

optically flat and smooth and these characteristics cannot apply to clay 

aggregates. Since most samples contain traces of quartz, the quartz reflec­

tion at 20.85''29 (Cu Ka) is used as an internal 29 standard. All peaks are 

corrected by the amount that this reflection differs from 20.85°. This proce­

dure is valid for low-angle work because the sample-displacement error is pro­

portional to cos 9, and for 0° to 40° 29, this involves errors in the dis­

placement function of <6 percent. A final check on low 29 reflections (> 

2.65°) is provided by analysis of a pressed pellet of reagent-grade choles­

terol. 

3-4.2.6 X-Ray Diffraction Equipment 

The x-ray diffraction (XRD) analyses were performed on a Phillips Model 

XRD-2600 x-ray diffraction system. The goniometer was recalibrated by Phil­

lips service personnel three times per year. The XRD system was maintained by 

the University of Utah. The system was made available for the use of Univer-
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sity of Utah Research Park firms at an hourly rate charge. A Terra Tek pro­

fessional mineralogist prepared and analyzed samples and interpreted the 

data. 

Calibration of the instrument by the operator before each day's operation 

was accomplished as described in Section 3.4.2.4. 
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4.0 CALCULATIONS 

4.1 MOISTURE CONTENT 

The moisture content of each test specimen is referenced to a constant 

weight of specimens at a base temperature of 30°C. Moisture content was cal­

culated as follows for each thermal cycle: 

W30 = WB30 - B (4-1) 

Wj. = WBj. - B (4-2) 

where 
WoQ = final weight (g) of sample after heating to a constant weight 

at 30°C 

Wj. = final weight (g) of sample after heating to a constant weight 
at t°C 

WBoQ = final weight (g) of sample plus container after heating to a 
constant weight at 30°C 

WB̂ . = final weight (g) of sample plus container after heating to a 
constant weight at t°C 

B = initial weight (g) of sample container 

Moisture content heating to temperature t°C is defined as follows: 

W - W (WB - B) 
Sv = ^ ^ -^ X 100 = [1 5 ] X 100 (4-3) 

^ **30 "30 

Let WBj. = WB^^Q. Then, 

W3 - (WB - B) (WB - B) 

where 
S11Q = percent moisture at 110°C 

WB110 = weight of sample plus container (g) after heating to a 
constant weight at 110°C 

Then, after reheating to a higher temperature of 175*'C, 
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where 

(WB - B) 

1̂75 = ^' - — ^ f ^ ^ ̂  ' ' ' , ''-'^ 

S-iŷ  = percent moisture at 175°C 

WB^yc = weight of sample plus container (g) after heating to a 
constant weight at 175°C 

and so on. 

4.2 THERMAL FRACTURING/MOISTURE CONTENT 

The moisture content of each test specimen was calculated as described in 

Section 4.1 except that the reference weight of the sample was obtained after 

heating to constant weight at 110°C: 

(WB - B) 
S. = [1 ^ ] X 100 (4-6) 

^ ""no 
4.3 X-RAY DIFFRACTION-SAMPLE THICKNESS CORRECTIONS 

The influence of sample thickness on observed x-ray diffraction intensi­

ties is influenced by the sample mass attenuation coefficients. Attenuation 

of monochromatic x-ray radiation after passage through a material is described 

by 

~ - v^dx (4-7) 

where 

dl = increment of intensity attenuation of x-ray radiation 

I = intensity of incident x-ray radiation 

dx =« increment of sample thickness 

u- = linear attenuation coefficient (absorption coefficient) 

Integration with initial condition x=0, I=IQ yields 

I = I e'^l"^ (4-8) 
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and 

wnere 

M^ = (1/x) in (IQ/I^) (4-9) 

I^ = intensity of transmitted x-ray radiation 

IQ = intensity of incident x-ray radiation 

X = sample thickness 

The mass attenuation coefficient (p) is given by 

\x = M^/p = (1/px) In (Ig/I^) (4-10) 

where 
p = the density of the sample 

p is in units of grams per square centimeter (g/cm ) 

Peak intensities I* are corrected by using the lumped constant pg, thereby 

eliminating problems associated with measurement of sample thickness or dens­

ity: 

^* ' ^ _ g(-2 pg/sin 9) ^^'^'^^ 
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5.0 RESULTS 

5.1 MOISTURE CONTENT AND THERMAL FRACTURING 

All but two samples thermally fractured between temperatures of 250 and 

350°C. The thermal fracturing was very violent and required the use of explo­

sion-proof crucibles. The salt samples fractured into fragments approximately 

2 to 15 mm in diameter. 

Moisture contents and thermal-fracturing properties of the analyzed core 

samples are summarized in Table 4. Individual data sheets for each analyzed 

sample are provided in Appendix C. Sieve analysis data for crushed samples 

are provided in Appendix D. 

5.2 INSOLUBLE RESIDUE 

It was determined that decanting the supernatant liquid from the settled 

insoluble residue would result in the loss of substantial fines. A siphon 

method was used to minimize the loss of fines and settling time. 

Insoluble residue data are summarized in Table 5. The comments column in 

these tables indicates the number of washings samples received with individual 

4-L and 1-L quantities of deionized water. The column labeled % Error in 

Table 5 expresses maximum residual salt remaining in the insoluble residue as 

equivalent weight percent NaCl. Table 6 summarizes moisture content and 

percent insoluble residue in all tested samples. 

5.3 MINERALOGY 

Bulk and clay mineralogies of insoluble residues from the Stone and Web­

ster Engineering Corporation salt samples, as established by semiquantitative 

x-ray diffraction analysis are summarized in Tables 7 and 8. The diffraction 

patterns on which the mineralogy was based are included in Appendix E. 
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Table 4. Moisture Content of Salt Samples 

j ^ ( a ) 

Sample 
Number 

A-1035 
A-1037 
A-1043 
A-1038 
A-1041 
A-1042 
A-1040 
A-1035 
A-1039 
A-1027 
A-1025 
A-1026 
A-1033 
A-1034 
A-1029 
A-1028 
A-1032 
A-1031 
A-1030 
A-1021 
A-1022 
A-1023 
A-1024 
A-1015 
A-1016 
A-1013 
A-1014 
A-1019 
A-1020 
A-1017 
A-1018 
A-1003 
A-1006 
A-1007 
A-1001 
A-1002 
A-1004 
A-1005 
A-1008 
A-1009 
A-1010 
A-1011 
A-1012 

SWEC *̂̂ ^ 
Sample 
Number 

HAR 1280.0 
HAR 2162.1 
HAR 2279.2 
HAR 2282.0 
HAR 2473.6 
HAR 2534.9 
HAR 2717.3 
HAR 2743.3 
HAR 2791.0 
HOL 1391.1 
HOL 2414.7 
HOL 2436.2 
HOL 2458.0 
HOL 2465.0 
HOL 2505.9 
HOL 2576.1 
HOL 2601.2 
HOL 2648.1 
HOL 2839.5 
JFR 1369.5 
JFR 1375.9 
JFR 1405.6 
JFR 1458.4 
JFR 2018.0 
JFR 2033-6 
JFR 2058.0 
JFR 2411 .7 
JFR 2458.6 
JFR 2589.3 
JFR 2598.1 
JFR 2652.1 
ZEE 1133.2 
ZEE 2040.8 
ZEE 2120.5 
ZEE 2131.6 
ZEE 2246.3 
ZEE 2416.1 
ZEE 2423.2 
ZEE 2646.9 
ZEE 2651.9 
ZEE 2690.3 
ZEE 2746.5 
ZEE 2849.8 

Mois tu re 
o f I n t a c t 

T o t a l 
Mo is tu re 
Loss (g) 

0.10 
0.10 
3.47 
1.61 
1.22 
0.20 
0.68 
0.77 
0.45 
2.88 
0.17 
0.39 
0.34 
1.80 
0.69 
0.56 
1.45 
1.64 
0.97 
7.41 
1.02 
5.44 
4.48 
0.82 
0.61 
0.76 
0.60 
0.27 
1.27 
2.14 
0.48 

13.72 
1.17 
0.68 
0.79 
0.66 
2.97 
0.54 
0.74 
0.48 
0.35 
0.60 
0.65 

Content 
Specimen 
Percent 
Mo is tu re 
Loss (J) 

0.03 
0.03 
1.31 
0.50 
0.42 
0.06 
0.23 
0.24 
0.14 
0.70 
0.05 
0.11 
0.10 
0.57 
0.23 
0.20 
0.49 
0.50 
0.35 
2.81 
0.33 
2.43 
1.57 
0.31 
0.24 
0.27 
0.19 
0.09 
0.36 
0.66 
0.16 
4.4 
0.34 
0.22 
0.28 
0.24 
0.97 
0.15 
0.23 
0.15 
0.12 
0.19 
0.21 

Thermal-
F r a c t u r i n g 
Temp. (°C) 

350 
250 
325 
250 
325 
250 
300 
325 
325 
325 
275 
300 
250 
325 
325 
250 
325 
300 

300 
275 
300 
350 
375 
275 
250 
275 
325 
350 
250, . 
NTF^°^ 
325 
325 
350 
325 
300 
300 
350 
325 
250 
300 
325 

Mo is tu re 
Pu l ve r i ze 
T o t a l 

Mo is tu re 
Loss (g) 

0.09 
0.36 
2.50 
1.53 
0.50 
0.56 
0.58 
0.85 
1.15 
1.78 
0.43 
0.52 
0.82 
1.98 
0.64 
1.34 
0.58 
0.67 
0.50 
0.90 
0.67 
6.38 
3.94 
0.23 
0.52 
0.63 
0.79 
0.82 
0.95 
1.26 
0.66 
1.48 
0.81 
0.51 
0.53 
0.60 
1.90 
0.37 
0.60 
0.30 
0.67 
0.86 
0.47 

Content o f 
d Specimen 

Percent 
Mois ture 
Loss (J) 

0.0.4 
0.14 
0.98 
0.52 
0.18 
0.20 
0.20 
0.28 
0.41 
0.51 
0.14 
0.16 
0.28 
0.69 
0.25 
0.52 
0.21 
0.21 
0.18 
0.40 
0.23 
3.10 
1.70 
0.09 
0.19 
0.23 
0.29 
0.27 
0.29 
0.41 
0.24 
0.52 
0.24 
0.17 
0.21 
0.24 
0.67 
0.11 
0.19 
0.10 
0.27 
0.27 
0.15 

T o ' a l Mo is tu re Loss 1 
From the 
T o t a l 

Mo is tu re 
Loss (g) 

0.19 
0.46 
5.97 
3.14 
1.72 
0.76 
1.26 
1 .62 
1.60 
4.66 
0.60 
0.91 
1.16 
3.78 
1.33 
1.90 
2.03 
2.31 
1.47 
8.31 
1.69 

11.82 
8.42 
1.05 
1.13 
1.39 
1.39 
1 .09 
2.22 
3.40 
1.14 

15.20 
1.98 
1.19 
1.32 
1.26 
4.87 
0.91 
1.34 
0.78 
1.02 
1.46 
1.12 

Specimen 
Percent 
Mois ture 
Loss :%) 

0,07 
0.17 
2.29 
1 .02 
0.60 
0.26 
0.43 
0.52 
0.55 
1.21 
0.19 
0.27 
0.38 
1.26 
0.48 
0.72 
0.70 
0.71 
0.53 
3.21 
0.56 
5.53 
.3.27 
0.40 
0.43 
0.50 
0.48 
0.36 
0.65 
1.07 
0.40 
4.96 
0.58 
0.39 
0.49 
0.48 
1.64 
0.26 
0.42 
0.25 
0.39 
0.46 
0.36 

(a) Terra Tek laboratory sample number. 
(b) Stone & Webster Engineering Corporation sample number. 
(c) No Thermal Fracturing Occurred. 
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Table 5. Insoluble Residue Data 

T-r(a) 
Sample 
Nuaber 

CI 036 
CI 037 
001 (3 
CI03B 
C1011 

CI 012 
CI 040 
0 0 3 5 
O 0 3 9 
CI 027 

CI 025 
CI 026 
CI 033 
0 0 3 * 
CI 029 

CI 028 
CI032 
CI 031 
CI 030 
CI 021 

CI 022 
CI 023 
CI02Ma 
CI02>lb 
C I 0 I 5 

O 0 1 6 
O 0 1 3 

ooma 
ClOIKb 
CI019 

CI 020 
C I 0 I 7 
C I 0 I 8 
CI 003 
CI 006 

O 0 0 7 
CI 001 
O 0 0 2 
ClOOt 
CI005 

CI 008 
CI 009 
C1010 

cion 
C10I2 

SWEC 
Sanple 
Nuaber 

HAR 1280 .0 
HAR 2162.1 
HAR 2279 .2 
HAR 2282 .0 
HAR 2473 .6 

HAR 2534 .9 
HAR 2717 .3 
HAR 2743.3 
HAR 2791 .0 
HOL 1391.1 

HOL 2414 .7 
HOL 2436 .2 
HOL 2458 .0 
HOL 2465 .0 
HOL 2505 .9 

HOL 2576.1 
HOL 2601 .2 
HOL 2648.1 
HOL 2839 .5 
JKR 1369.5 

JFR 1375.9 
JFR 1405.6 
JFR 1458.4 
JFR 1458.4 
JFR 2018 .0 

JFR 2033 .6 
JFR 2058 .0 
JFR 2411 .7 
JFR 2411 .7 
JFR 2458 .6 

JFR 2589 .3 
JFR 2598.1 
JFR 2652.1 
ZEE 1133.2 
ZEE 2040 .8 

ZEE 2120 .5 
ZEE 2131 .6 
ZEE 2246 .3 
ZEE 2416.1 
ZEE 2423 .2 

ZEE 2646 .9 
ZEE 2651 .9 
ZEE 2690 .3 
ZEE 2746 .5 
ZEE 2849 .8 

Sample 
Weight 

(g ) 

438 .20 
501 .45 
501 .10 
502 .09 
500 .89 

502 .66 
501 .96 
501 .98 
501 .13 
501 .07 

501 .22 
502.61 
501 .54 
500 .95 
501 .25 

501 .79 
501.91 
502 .65 
502 .03 
501 .08 

500.14 
500 .25 
501 .09 
500 .88 
501.71 

500.84 
500.34 
500 .33 
500 .57 
501 .52 

501.04 
500 .06 
501 .85 
504 .58 
502 .85 

500 .73 
501 .74 
500 .27 
501 .12 
500 .77 

500 .36 
500 .16 
502 .88 
b01.95 
501 .00 

Beaker 
Weight 

(g ) 

303 .79 
308.66 
303 .80 
322.53 
322 .53 

308 .66 
321.63 
322 .58 
321.63 
303 .78 

310 .36 
308.64 
322 .58 
310.37 
303 .78 

308.65 
310.37 
303 .78 
310.37 
321.59 

322.54 
322.54 
322.53 
324.17 
322.53 

321.58 
324 .17 
321 .88 
323.37 
324.17 

324.17 
321.90 
323 .38 
324 .19 
321 .89 

322.57 
322.57 
324 .19 
322.57 
324 .18 

321 .90 
322.59 
321.59 
322.54 
321 .90 

Beaker & 
Residue 

Weight 
(g ) 

304.14 
313.49 
334.19 
346 .58 
328.03 

309 .09 
323 .28 
325.92 
325.97 
375 .50 

311.13 
312 .00 
323.68 
332.71 
305 .73 

324 .82 
311 .72 
330 .89 
316.35 
457 .39 

349 .28 
371.35 
400 .56 
402 .73 
328.61 

335 .88 
334 .30 
335 .20 
336.71 
327 .83 

325.03 
336.45 
356 .70 
502.67 
326.09 

330.37 
335.44 
329.03 
331 .00 
324.53 

364 .76 
333.22 
332.18 
327.07 
324.91 

I n s o l u b l e 
Residue 
Weight 

(g ) 

0 .35 
4 .83 

30 .39 
24 .05 

5 .50 

0 .43 
1.35 
3.34 
4.34 

71 .72 

0 .77 
3 .36 
1.10 

22 .34 
1.95 

16.17 
1.35 

27.11 
5 .98 

135 .80 

26 .74 
48.81 
7 8 . 0 3 
78 .56 

6 .08 

14 .30 
10 .13 
13 .32 
13.34 

3.66 

0 .89 
14 .55 
33 .32 

178 .48 
4 .20 

7 .80 
12.87 

4.84 
8 .43 
0 .35 

42 .86 
10 .63 
10 .59 

4 .53 
3.01 

i 
Residue 

0 .08 
0 .96 
6 .06 
4 .79 
1.10 

0 .09 
0 .27 
0 .67 
0 .87 

14.31 

0 .15 
0 .67 
0 .22 
4 .46 
0 .39 

3.22 
0 .27 
5 .39 
1.19 

27 .10 

5 .35 
9 .76 

15.57 
15 .68 

1.21 

2 .86 
2 .02 
2 .56 
2 .66 
0 .73 

0 .17 
2 .91 
6.64 

35 .37 
0 .84 

1.56 
2 .57 
0 .97 
1.68 
0 .07 

8 .57 
2 .13 
2.11 
0 . 9 0 
0 .60 

( c ) 
C o n d u c t i v i t y 
Expressed as 

Equiva lent 
NaCl ( m g / t ) 

85 
100 

50 
70 
35 

75 
100 
40 
25 

200 

50 
20 

100 
150 
100 

50 
100 
200 
100 
150 

100 
100 
700 
700 

90 

40 
20 
40 
40 

100 

10 
100 

40 
500 
100 

30 
100 

50 
20 
20 

100 
100 

50 
10 

100 

Residual 
Br ine 

Remaining 
(mL) 

10 
50 

100 
100 

50 

10 
50 
50 
50 

100 

25 
50 
50 
50 
50 

50 
50 

100 
50 

400 

100 
100 

1000 
1000 

50 

50 
50 
50 
50 
50 

10 
50 
50 

400 
50 

50 
50 
50 
50 
10 

100 
25 
50 
50 
50 

Equiva lent 
NaCl 

I n Residue 
(g ) 

0.001 
0 .005 
0 .005 
0.007 
0 .002 

0.001 
0 .005 
0 .002 
0.001 
0 .020 

0.001 
0.001 
0.005 
0 .008 
0 .005 

0 .003 
0 .005 
0 .020 
0 .005 
0 .060 

0 .010 
0 .010 
0 .700 
0 .700 
0 .005 

0 .002 
0.001 
0 .002 
0 .002 
0 .005 

0.001 
0 .005 
0 .002 
0 .200 
0 .005 

0 .002 
0 .005 
0 .003 
0.001 
0.001 

0 .010 
0 .003 
0 .003 
0.001 
0 .005 

Z Er ror I n (d ) 
I n s o l u b l e 

Residue Due 
t o Residual 

S a l t S o l u t i o n 

<0 .29 
<0 .10 
<0 .02 
<0 .03 
<0.04 

<0 .23 
<0.37 
<0 .06 
<0 .02 
<0 .03 

<0.1 3 
<0 .03 
<0.4b 
<0.04 
<0 .26 

<0 .02 
<0 .37 
<0.07 
<0 .08 
<0.04 

<0.37 
<0 .02 
<0 .90 
<0.89 
<0.07 

<0.01 
<0.01 
<0 .02 
<0 .02 
<0.14 

<0 .06 
<0 .03 
<0.01 
<0.11 
<0 .12 

<0 .02 
<0.04 
<0 .05 
<0.01 
<0.29 

<0 .02 
<0.02 
<0 .02 
<0.01 
<0.17 

1 

CommenLs 

Wa3hln({3: 
Washings: 
Washings; 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings: 
Washings: 

Washings: 
Washings: 
Washings: 
Washings; 
Washings: 

3 ( 4 1 ) , 1 
3 ( 4 1 ) , 2 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 

3 ( 1 1 ) , 1 
3 ( 4 1 ) , 2 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 

3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 
i ( 4 1 ) , 2 
3 ( 4 1 ) , 2 
3 ( 4 1 ) , 1 

3 ( 4 1 ) , 1 
3 ( 4 1 ) , 2 
3 ( 4 1 ) , 3 
3 ( 4 1 ) , 1 
4 ( 4 1 ) , 1 

3 ( 4 1 ) . 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 

3 ( 4 1 ) , 1 
3 ( 4 1 ) . 1 
3 ( 4 1 ) . 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 

3 ( 4 1 ) , 1 
3 ( 4 1 ) , 2 
3 ( 4 1 ) , 1 
2 ( 4 1 ) , 8 
3 ( 4 1 ) , 1 

3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) . 1 
3 ( 4 1 ) , 1 
3 ( 4 1 ) , 1 

U 4 l ) , b 
3 ( 4 1 ) , 4 
3 ( 4 1 ) , i 
U 4 1 ) , ^ 
4 ( 4 1 ) , 2 

(a) Terra Tek laboratory sample number. 
(b) Stone & Webster fc:nglneerlng Corporation sample number. 
(c) Conductivity of residual leaoh water expressed as equivalent NaCl ooncentratIon. 
(d) Percent error Is equivalent to weitjht percent residual NaCl In injoluble residue. 



Table 6. Percent Moisture and Insolubles 

^j(a) 

Sample 
Number 

C-1036 
C-1037 
C-1043 
C-1038 
C-1041 
C-1042 
C-1040 
C-1035 
C-1039 
C-1027 
C-1025 
C-1026 
C-1033 
C-1034 
C-1029 
C-1028 
C-1032 
C-1031 
C-1030 
C-1021 
C-1022 
C-1023 
C-1024 
C-1015 
C-1016 
C-1013 
C-1014 
C-1019 
C-1020 
C-1017 
C-1018 
C-1003 
C-1006 
C-1007 
C-1001 
C-1002 
C-1004 
C-1005 
C-1008 
C-1009 
C-1010 
C-1011 
C-1012 

SWEĈ *̂ ^ 
Sample 
Number 

HAR 1280.0 
HAR 2162.1 
HAR 2279.2 
HAR 2282.0 
HAR 2473.6 
HAR 2534.9 
HAR 2717.3 
HAR 2743.3 
HAR 2791 .0 
HOL 1391.1 
HOL 2414.7 
HOL 2436.2 
HOL 2458.0 
HOL 2465.0 
HOL 2505.9 
HOL 2576.1 
HOL 2601.2 
HOL 2648.1 
HOL 2839.5 
JFR 1369.5 
JFR 1375.9 
JFR 1405.6 
JFR 1458.4 
JFR 2018.0 
JFR 2033.6 
JFR 2058.0 
JFR 2411.7 
JFR 2458.6 
JFR 2589.3 
JFR 2598.1 
JFR 2652.1 
ZEE 1133.2 
ZEE 2040.8 
ZEE 2120.5 
ZEE 2131.6 
ZEE 2246.3 
ZEE 2416.1 
ZEE 2423.2 
ZEE 2646.9 
ZEE 2651.9 
ZEE 2690.3 
ZEE 2746.5 
ZEE 2849.8 

Weight % 
Moisture 

0.07 
0.17 
2.29 
1.02 
0.60 
0.26 
0.43 
0.52 
0.55 
1.21 
0.19 
0.27 
0.38 
1.26 
0.48 
0.72 
0.70 
0.71 
0.53 
3.21 
0.56 
5.53 
3.27 
0.40 
0.40 
0.50 
0.48 
0.36 
0.65 
1.07 
0.40 
4.96 
0.58 
0.39 
0.49 
0.48 
1.64 
0.26 
0.42 
0.25 
0.39 
0.46 
0.36 

Weight % 
Insoluble 

0.08 
0.96 
6.06 
4.79 
1 .10 
0.09 
0.27 
0.67 
0.87 
14.31 
0.15 
0.67 
0.22 
4.46 
0.39 
3.22 
0.27 
5.39 
1.19 
27.10 
5.35 
9.76 
15.63 
1.21 
2.86 
2.02 
2.66 
0.73 
0.17 
2.91 
6.64 
35.38 
0.84 
1.56 
2.57 
0.97 
1.68 
0.07 
8.57 
2.13 
2.11 
0.90 
0.60 

(a) Terra Tek laboratory sample number. 

(b) Stone and Webster Engineering Corporation 
sample number. 
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Table 7. Semiquantitative X-ray Diffraction Bulk Mineralogy of 
Insoluole Residue from Salt Samples (in Weight Percent) 

rrifTi ( .a J 

Sample 
Number 

C-1036 
C-1037 
C-1043 
C-1038 
C-1041 
C-1042 
C-1040 
C-1035 
C-1039 
C-1027 
C-1025 
C-1026 
C-1033 
C-1034 
C-1029 
C-1028 
C-1032 
C-1031 
C-1030 
C-1021 
C-1022 
C-1023 
C-1024a 
C-1024b 
C-1015 
C-1016 
C-1013 
C-1014a 
C-10l4b 
C-1019 
C-1020 
C-1017 
C-1018 
C-1003 
C-1006 
C-1007 
C-1001 
C-1002 
C-1004 
C-1005 
C-1008 
C-1009 
C-1010 
C-1011 
C-1012 

SWEC^^^ 
Sample 
Number 

HAR 1280.0 
HAR 2162.1 
HAR 2279.2 
HAR 2282.0 
HAR 2473.6 
HAR 2534.9 
HAR 2717.3 
HAR 2743.3 
HAR 2791.0 
HOL 1391.1 
HOL 2414.7 
HOL 2436.2 
HOL 2458.0 
HOL 2465.0 
HOL 2505.9 
HOL 2576.1 
HOL 2601.2 
HOL 2648.1 
HOL 2839.5 
JFR 1369.5 
JFR 1375.9 
JFR 1405.6 
JFR 1458.4 
JFR 1458.4 
JFR 2018.0 
JFR 2033.6 
JFR 2058.0 
JFR 2411.7 
JFR 2411.7 
JFR 2458.6 
JFR 2589.3 
JFR 2598.1 
JFR 2652.1 
ZEE 1133.2 
ZEE 2040.8 
ZEE 2120.5 
ZEE 2131.6 
ZEE 2246.3 
ZEE 2416.1 
ZEE 2423.2 
ZEE 2646.9 
ZEE 2651.9 
ZEE 2690.3 
ZEE 2746.5 
ZEE 2849.8 

Quartz 
K-

Feldspar 
P l a g i o -
o lase 

Do lo­
mi te 

INSUFFICIENT INSOLUBLE RESIDUE 

25.3 
20.7 
13.9 

24.5 
17.3 
66.1 
13.4 
16.7 

6.5 
17.1 

20.4 
4.9 

10.6 
10.5 
22.6 

1.0 

22.0 
16.7 

7.3 
17.5 
13.1 

8.3 
11.7 
13.6 
25.3 
21.0 
15.5 
16.4 
17.2 
13.8 
14.4 
15.3 
20.5 

0.4 
12.6 
22.3 

1.2 

2.7 

2.3 

2.7 

33.9 
3.4 
4.4 

3.2 

7.5 

1.7 
2.5 
3.4 
1.9 

1.9 
3.0 
4.1 
TR 
2.3 
3.0 
2.7 
4.9 
7.4 
0.6 

5.3 
3.2 

TR 
2.0 

0.8 

3.2 

1.0 
1.5 
1.8 
1.2 

2.1 
1.6 
TR 
1.7 
1 .0 
1.0 

TR 
3.3 

2.0 
1.0 

4.6 

3.6 

10.6 

14.5 
TR 
TR 

12.7 
3.7 
4.5 

4.1 
2.5 
2.3 

2.6 
9.1 
9.8 

3.0 
16.1 

1.8 
17.5 

9.2 

17.4 

Clay 

69.6 
71.6 
83.8 

68.5 
36.5 

TR 
68.1 
76.8 
33.7 
48.8 

71.9 
24.3 

TR 
TR 

64.1 

86.6 
90.9 
90.5 
48.2 
73.9 
84.6 
77.2 
81.2 
55.9 
74.6 
68.3 
69.6 
62.1 
65.4 
79.6 
75.8 
67.5 
78 .9 
59.9 
60.3 

57.0 
73.6 

Ce les-
t L t e 

8.6 

3.9 

0.4 

Anhy­
d r i t e 

100.0 
2.3 
3.1 

100.0 
91.4 

4.3 
42.6 

45.3 
34.1 

100.0 
3.7 

58.1 
85.7 
85.0 

98.5 

25.7 
4.2 
1.7 

26.7 

16.3 

4.6 
19.2 

99.1 

98.8 

Magne-
s ibe 

TR 

2.6 
1 .5 

12.5 
9.1 
9.5 

6.6 

(a) Terra-Tek laboratory sample number. 

(b) Stone & Webster Engineering Corporation sample number. 
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Table 8. Semiquantitative X-Ray Diffraction Clay Mineralogy of 
Insoluble Residue from Salt Samples (in Weight Percent) 
(Page 1 of 2) 

•T"T> ( a ) 

Sample 
Number 

C-1036 
1 C-1037 
C-1043 
C-1038 
C-1041 
C-1042 
C-1040 
C-1035 
C-1039 
C-1027 
C-1025 
C-1026 
C-1033 
C-1034 
C-1029 
C-1028 

[ C-1032 
1 C-1031 
C-1030 

j C-1021 
1 C-1022 
I C-1023 
C-1024a 
C-1024b 
C-1015 
C-1016 

[ C-1013 
C-1014a 
C-10l4b 
C-1019 
C-1020 
C-1017 
C-1018 
C-1003 
C-1006 
C-1007 
C-1001 
C-1002 
C-1004 
C-1005 
C-1008 
C-1009 
C-1010 
C-1011 
C-1012 

SWEC^^^ 
Sample 
Number 

HAR 1280.0 
HAR 2162.1 
HAR 2279.2 
HAR 2282.0 
HAR 2473.6 
HAR 2534.9 
HAR 2717.3 
HAR 2743.3 
HAR 2791.0 
HOL 1391.1 
HOL 2414.7 
HOL 2436.2 
HOL 2458.0 
HOL 2465.0 
HOL 2505.9 
HOL 2576.1 
HOL 2601.2 
HOL 2648.1 
HOL 2839.5 
JFR 1369.5 
JFR 1375.9 
JFR 1405.6 
JFR 1458.4 
JFR 1458.4 
JFR 2018.0 
JFR 2033.6 
JFR 2058.0 
JFR 2411.7 
JFR 2411.7 
i JFR 2458.6 
JFR 2589.3 
JFR 2598.1 
JFR 2652.1 
ZEE 1133.2 
ZEE 2040.8 
ZEE 2120.5 
ZEE 2131.6 
ZEE 2246.3 
ZEE 2416.1 
ZEE 2423.2 
ZEE 2646.9 
ZEE 2651.9 
ZEE 2690.3 
ZEE 2746.5 
ZEE 2849.8 

C/S Illite J Chlorite | Smectite 

INSUFFICIENT INSOLUBLE RESIDUE 

13.5 

10.7 

87.9 
TR 

13.0 
TR 
26.8 
29.2 

22.7 
3.4 
1.8 
10.7 
11.6 
8.4 
42.8 
12.9 
2.4 

10.2 
3.1 
1.6 
5.4 
10.3 

45.5 

5.7 
9.3 
NO 

88.0 
79.0 
82.9 

80.0 
+ 

9.6 
86.3 
92.2 
90.0 
87.1 

87.0 
80.2 
70.3 
67.9 

+ 

74.1 
91.8 
93.3 
81.5 
77.2 
80.5 
49.0 
74.7 
94.3 
36.2 
75.7 
92.7 
91.1 
88.1 
84.7 

54.4 
+ 

86.2 
1 80.5 
c:2 MICRO 

12.0 
7.5 
17.1 

9.3 
+ 

2.5 
13.7 
7.8 
10.0 
12.9 

TR 
19.8 
2.9 
2.9 

3.3 
4.8 
4.9 
7.8 
11.2 
11.1 
8.3 
12.4 
3.3 

14.1 
4.2 
7.2 
6.4 
5.0 

TR 
+ 

8.1 
1 10.2 

100.0 
100.0 

+ 

100.0 
100.0 

63.8 

W PARTICLES 

Other 

UM (100$) (c),(d) 

UM (100$) (c),(d), 
UM (100$) (c),(d), 

UM (c),(d) 

(d) 

UM (c),(d) 

UM (100$) (c),(d) 

UM (c),(d) 

Mag. 
Mag. 

Mag. 

UM (100$) (c),(d) 

UM (c) 

(e) 
(e) 

,(e) 
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Table 8. Semiquantitative X-Ray Diffraction Clay Mineralogy of 
Insoluble Residue from Salt Samples (in Weight Percent) 
(Page 2 of 2) 

KEY 

tr = trace amount 
+ = present but relative amount 

indeterminant due to poor 
x-ray pattern 

Mag = Magnesite 
C/S = Corrensite^^ 
Chi or C = Chlorite 

Smec = Smectite 
Qtz = Quartz 
Ksp = K-feldspar 
Pg = Plagioclase 
Dolo = Dolomite 
Cel = Celestite 
ANH = Anhydrite 
UM = Unidentified 

Mineral 

(a) Terra Tek laboratory sample number. 

(b) Stone & Webster Engineering Corporation sample number. 

(c) An unidentified mineral shows up in a number of samples particularly in 
samples with small amounts of <2 ]x material. The unidentified mineral 
gives strong peaks near the following d-spacings: 7.4, 6.03, 4.27, 3.52, 
and 3.05. No mineral that fits the spacings precisely can be found. 
Several of the peaks fit reasonably well with gypsum. Thus, the 
unidentified mineral could be a hydrated calcium sulfate mineral. 

(d) The amount of clay in these samples was too little to prepare by the 
usual method. Instead, to obtain some information, these samples were 
filtrated onto a small-diameter silver filter. Absorption coefficients, 
for these samples could not be determined due to the high absorbance of 
the filter. Mineral percentages were estimated using mineral intensity 
factors (MIF) determined from the clay mineral analyses provided by 
Reynolds. Reynolds' estimated mineral percentages were plotted against 
peak intensity and the MIFs determined by normalizing illite to 1 . The 
following MIFs were derived: illite (001) = 1.0, corrensite (006) = 2.5, 
smectite (003) =1.3, and chlorite (003) =1.1. 

(e) No glycolated runs were made on these samples. 

(f) A mixed layer chlorite/smectite with amounts of approximately 50 percent 
chlorite and 50 percent smectite. 
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APPENDIX A 

SAMPLE DOCUMENTATION FORMS 

TTQA04 - Core Samples - As-Received 

TTQA28 - Sample Distribution 

TTQA26 - Sample Record 
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TT-QA04 (3/82; Amended 5/84; Exhibit 5-1 

CORE SAMPLES - AS RECEIVED 

Sample 
Dimensions 

Terra Tek 
Sample No. 

Client Sample 
Designation 

Date 
Received 

Sample Description Date 
Slabbed 

to 

c 

o 

c 
o 

(J 

a 

c/1 
0) 

V 

00 

a. 
E 

00 

o 

Approved (PM) ' 
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TTQA28 (3/82; Exhibit 5-2 

SAMPLE DISTRIBUTION 

Rock Type Source Locations Approx. Dimensions Rock I.D. No. 
Date 
Cored 

Core I.D. No. 

Prepared by 

<u 

o o 

10 
c o 

u 
o 

i. 
o 

I/I 
c 
o 

i. 
u 
to 
<u 
o 

to 

a; 
u 
+J 
01 

.̂  
00 

Core I.D. No. 

Prepared by 

Core I.D. No. 

Prepared by 

Approved (PM) 
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TT-QA26 (3/82; Amended 5/84) SAMPLE RECORD Exhibit 5-3 

TT Sample 
No. 

S4WEC 
Sample I.D. 

Sample Description Date 
Received 

Date/Time 
Slabbed Photo 

Archived 
Sample Comments 

Approved (PM) 



O
J 

o
 

-9
 

O
 

D
 

O
 

O
 

C
 m
 

z -3
 

> -i
 

H
 g O
 

'^
 

W
 

> 31
 

tr
 

M
 

> P
] a:
 

o
 

CD
 



PHOTOGRAPHS OF TEST SPECIMENS 

Color photographs of each test specimen were obtained prior to testing. 

Because of the cost of color reproduction and the lack of information depicted 

in black and white photographs, reproductions have not been included in this 

report. 

Original color photographs are available for viewing in the Battelle 

Project Management Division Library, 505 King Avenue, Columbus, Ohio. 
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APPENDIX C 

MOISTURE CONTENT AND THERMAL-FRACTURING DATA 
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3fl>^-^L£ NUi^BER fl-1036 
S & WEC SnM'-^LE DESIGNATION HPR iES'^'.^^:' 

T4ERMftL FRACTURE WLiSlS 

A 3 C D E F S 

INITIAL CRUCIBLE SAMPLE HEATING AVERAGE 
CRUCIBLE SAMPLE • SAMPLE WEIGHT -INflL TI.€ *OISTURE »«3ISTURE 

TEMPERATURE WT (ga) WT (gm) WT (gm) 30 C (gm) WT (gn) (HRS) LOSS (ca) LOSS (ga) 

30C 

110 C 

175 C 

£50 C 

358 C 

454.96 23fl.l2 

THEfm. FRACTURE AT 350 C 

693.08 238.09 693.05 
593. K 
693.01 
693.01 
692.99 
592.99 
692.98 
692.98 
692.98 

18.00 
1.00 

46.00 
1.00 
18.00 
l.W 
18.00 
1.00 

0.03 
0.03 
0.07 
0.07 
0.09 
0.09 
0.10 
0.10 
0.10 

0.03 

0.07 

0.09 

0.10 

3ERCENT 
MOISTURE 

0.01 
0.81 
0.02 
0.92 
0.03 
0.03 
0.03 
0.03 
0.03 

OVERAGE 
PERCENT 
MOISTuRE 

0.01 

0.02 

0.03 

0.83 

MOISTURE aWTENT fWflLYSIS 

B 

CRUCIBLE SAMPLE 
TEMPERATURE WT (ga) WT (gn) 

C D £ 
CRUCIBLE aWPLE 
+ SAMPLE teiGHT FINAL 
WT (ca) 110C tga) WT (ga) 

F G 
HEATING AVERAGE 
TIME MOISTURE MOISTURE 
(HRS) LOSS (ga) LOSS (ga) 

H I 
OERCENT AVERAGE 
MOISTURE PERCENT 
LOSS MOISTURE 

110 C 

200 C 

300 C 

350 C 

408 C 

500 C 

454.96 232.71 687.67 

(1) THERMAL FRACTURE AHWLYSIS 
TOTAL MOISTURE LOSS = 0.10 gm 
PERCENT MOISTURE LOSS = 0.83 J 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.09 ca 
PERCENT MOISTURE LOSS (KD+KS)) = 0.04 i 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 8.19 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) » 0.07 X 

232.66 687.62 
587.62 
687.62 
587.62 
687.59 
687.59 
687.58 
687.59 
687.58 
587.57 
687.58 
587.58 

43.00 
1.00 

18.00 
1.00 

18.08 
1.00 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

0.05 
0.S6 
0.35 
3.95 
0.08 
0.08 
0.09 
0.08 
0.09 
0.10 
0.09 
0.09 

EQUATIQUe 

0.05 

3.05 

0.08 

0.08 

0.09 

0.09 

0.02 
0.02 
0.00 
0.W 
0.01 
3.01 
a. 02 
0.01 
0.02 
0.82 
0.82 
0.02 

8.82 

0.00 

0.01 

0.02 

0.02 

0.02 

B = C - A 
C = fl + B 
D = E - A 
F = C - D 
3 = (F(l) + F(2))/2 
H = (1 - (E - A)/D)»10O 
I = (H(l) + H(2))/2 
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S f i N P - E NUMBER fl-liZi37 
S S WEC SA!>1PLE DES^3^•Q• ' " l0^ i w p ' l ai&Fl. 1 

THERMAL PRPCTL'RE SNPLVSIS 

A B O D E - G H : 
INITIAL CRUCIBLE SAMPLE HEflTING AVERAK AVERAGE 

CRUCIBLE SAMPLE + SAMPLE WEIGHT FIN«. T I ^ MOISTURE *OISTURE OERCENT PERCENT 

TEMPERATURE WT (ga) WT (gn) WT (gn) 30 C (ga) WT (gn) (HRS) LOSS (ga) LCSS (ga) «OISTURE MOISTURE 

38 C *59.75 257.77 

HOC 

175 C 

2S0C 
THERMAL FRACTURE AT 250 C 

717.52 a 7.74 717.49 
717.49 
717.47 
717.47 
717.46 
717.44 
717.42 

18.80 
1.80 

48.00 
1.00 

18.00 
1.00 

18.80 

8.83 
8.83 
0.85 
8.85 
8.86 
8.88 
8.10 

8.83 

0.06 

0.07 

0.01 
0.01 
0.81 
0.01 
0.81 
0.02 
0.03 

0.01 

0.01 

0.02 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

280C 

300C 

350C 1 

4000 

5800 

A 

CRUCIBLE 
WT (ga) 

459.76 

B 

SAMPLE 
WT (ga) 

252.35 

C 
CRUCIK^ 
+ SAMPLE 
UT (ga) 

712.11 

D 
SAMPLE 
WEIGHT 
118C (ga) 

252.19 

E 

FINAL 
WT (ga) 

711.95 
711.96 
711.91 
711.91 
711.86 
711.85 
711.81 
711.80 
711.75 
711.75 
711.75 
711.75 

fCATING 
TII€ 
(HRS) 

46.80 
1.00 

18.00 
1.80 

18.80 
1.80 

18.80 
1.00 

18.00 
1.00 

48.00 
1.00 

F 

MOISTURE 
LOSS (ga) 

0.16 
0.15 
0.20 
0.20 
0.25 
0.26 
0.30 
0.31 
0.36 
0.36 
0.36 
0.36 

S 
AVERAGE 
MOISTURE 
inSS (on) 

0.15 

0.20 

0.25 

0.31 

0.36 

0.36 

H 
PERCENT 
MOISTURE 
LOSS 

0.06 
0.06 
0.02 
0.02 
0.04 
0.04 
0.06 
0.06 
0.08 
0.08 
0.06 
0.06 

I 
AVERAGE 
PERCENT 
MOISTURE 

0.06 

0.02 

0.04 

0.06 

0.08 

0.06 

(1) TffiRMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 0.18 gn 

PERCENT MOISTURE LOSS = 0.03 X 

(2) MOISTURE CONTENT ANALYSIS 

TOTAL MOISTURE LOSS = 0.36 gn 

PERCENT MOISTURE LOSS ( I ( l ) + I ( 6 ) ) = 0.14 « 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS ( l ) + ( 2 ) = 0.46 gn 
TOTAL PERCENT MOISTURE LOSS ( l>+(2) = 0.17 X 

EQUATIONS 

B = C - A 

C = A + B 

D = E - A 

C s C - D 

6 = (F ( l ) + F ( 2 ) ) / 2 

H = (1 - (E - A)/D)»180 

I = (H(l) + H(2))/2 
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i.-'-pLE NUMBER 
X WEC SAMPLE 

P-l'2i43 
DESTRNPTION HPR •:7-).a 

•HESSAL FRACTuRE >»IALy3IS 

A B 

INITIAL 

CRUCIBLE SAMPLE 

TEMPERATURE WT (gn) WT (gn) 

38 C 442.76 259.87 

118 C 

175 C 

250C 

325C 
THERMAL FRACTURE AT 325 C 

C 
CRUCIBLE 

+ SAMPLE 
WT (gn) 

781.83 

D 
SAMPLE 
WEIGHT 

38 C (on) 

258.99 

C 

FINAL 

WT (gn) 

781.75 

781.74 

700.18 

700.13 

599.17 

599.17 

698.75 
698.75 

698.36 

HEATING 

TIME 

(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

r 

WISTURE 

LOSS (gn) 

0.08 

0.09 

1.65 

1.65 

2.66 

2.56 

3.07 

3.08 
3.47 

G 
AVERAGE 

WISTURE 

LOSS (gn) 

0.09 

1.65 

2.66 

3.08 

H 

PERCENT 

MOISTURE 

0.83 
0.03 
0.61 
0.61 
1.00 
1.00 
1.15 
1.16 
1.31 

I 
AVERAGE 
PERCENT 

TOISTURE 

0.03 

0.61 

1.00 

1.16 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

110 C 

288C 

308C 

358 C 

408C 

500C 

A 

CRUCIBLE 

WT (gn) 

442.77 

B 

S<WPL£ 

UT (gn) 

253.92 

C 
CRUCIBLE 

+ SAMPLE 

WT (gn) 

696.69 

0 

SAMPLE 

WEIGHT 

HOC (gn) 

253.89 

c 

FINAL 

WT (gn) 

696.66 

696.67 

596.58 

6 % . 50 

596.25 

696.23 

6%. 01 

696.82 

695.35 

595.34 

594.20 

594.19 

HEATING 

TIME 

(HRS) 

18.80 

1.00 

18.00 

1.00 

48.00 

1.00 

18.08 

1.00 

18.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

LOSS (ga) 

0.03 

0.02 

0.19 

0.19 
0.44 

0.46 

0.68 
0.67 

1.34 

1.35 

2.49 

2.50 

G 

AVERAGE 

MOISTURE 

LOSS (gn) 

0.83 

8.19 

0.45 

0.58 

1.35 

2.50 

H 

reRCENT 

MOISTUIS 

LOSS 

0.01 
0.01 
0.06 
0.06 
0.16 
0.17 
0.26 
0.25 
0.52 
0.52 
0.97 
0.97 

I 
AVERAGE 

PEi«:ENT 

WISTURE 

0.01 

0.06 

0.17 

0.25 

0.52 

0.97 

(1) THERMft. FRACTURE ANALYSIS 
TOTffl. MOISTURE LOSS = 3.47 on 
PERCENT MOISTURE LOSS = 1.31 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 2.50 gn 
PEiMBiT MOISTURE LOSS (1(1)^1(6)) = 8.98 X 

TOTAL MOISTURE LOSS FRON THE SAMPLE 
TOTAL MOISTURE LOSS (1)*(2) = 5.97 gn 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 2.29 X 

E(»JATIONS 

8 = C - A 
C = A + 8 
D = £ - A 
F = C - D 
S = (F(l) + F(2))/2 
H = (1 - (E - A)/D)«180 
I = (H(l) + H(2))/2 
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SAMPLE NUMBER P-l iZi38 
s &• WEC SADDLE DES:GNP"^IOM MP7 ^aea.2} 

THER!«L FRACTURE ANALYSIS 

A B C D 
INITIffl. CRUCIBLE SAMPLE 

CRUCIBLE SAMPLE + SAMPLE WEIGHT 
TEMPERATURE UT (gn) UT (gn) UT (gn) 38 C (gn) UT (gn) (HRS) 

HEPTIS'S AVERAGE AVERAGE 
FINffl. TIME MOISTURE MOISTURE PERCENT PERCENT 

LOSS (ga) LOSS (gn) MOISTURE MOISTURE 

3 8 C 

iiec 

175 C 

250 C 
THERMAL FRACTUIS AT 250 C 

450.38 301.34 751.72 301.24 751.62 
75L52 
750.85 
750.84 
750.50 
750.52 
750.11 

18.80 
1.00 

48.00 
1.00 

18.00 
1.00 

18.00 

0.10 
0.10 
0.87 
0.68 
1.22 
1.20 
1.61 

0.10 

0.88 

1.21 

0.03 
0.03 
0.26 
0.26 
0.37 
0.37 
0.50 

0.03 

0.26 

0.37 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

2000 

388C 

3580 

488C 

500C 

A 

CRUCIBLE 
UT (gn) 

450.40 

B 

SAMPLE 
UT (gn) 

296.27 

C 
CRUCIBLE 
+ SAMPLE 
UT (gn) 

746.67 

D 
SAMPLE 
UEIGHT 
HOC (gn) 

295.98 

E 

FINAL 
UT (gn) 

746.38 
746.39 
746.30 
746.30 
746.12 
746.12 
745.94 
745.94 
745.59 
745.60 
745.14 
745.13 

HEATING 
TIME 
(HRS) 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

F 

MOISTURE 
LOSS (gn) 

0.29 
0.28 
0.37 
8.37 
8.55 
8.55 
8.73 
8.73 
1.88 
1.87 
1.53 
1.54 

G 
AVERAGE 
MOISTURE 
LOSS (gn) 

0.28 

0.37 

0.55 

0.73 

1.07 

1.53 

H 
PERCENT 
MOISTURE 
in»5 

0.10 
0.09 
0.03 
0.03 
8.09 
0.09 
0.15 
0.15 
0.27 
0.26 
0.42 
8.42 

I 
AVERAGE 
PERCENT 
MOISTURE 

0.10 

0.03 

0.09 

0.15 

0.27 

0.42 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 1.61 gn 
PERCENT MOISTURE LOSS = 0.50 X 

(2) MOISTURE (31NTENT ANALYSIS 
TOTAL MOISTURE LOSS = 1.53 gn 
PERCENT MOISTURE LOSS (I(1)>I(6)) » 8.52 X 

TOTAL MOISTURE LOSS FROM T}€ SAMPLE 
TOTAL MOISTURE LOSS (1)^(2) - 3.14 gn 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 1.82 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
6 = (F(l) +F(2))/2 
H = (1 - (E - A)/D)tl80 
I = (H(l) + H(2))/2 
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SAiv!3i_£ NUMBER A - 1 3 4 1 
S & WEC SAMPLE D E S I G N A T I O N npR £ 4 7 i . £ v 

THERMAL FRACTURE ANALYSIS 

A B C D E F S H I 

INITIAL CRUCIBLE SAMPLE ^^EATING AVERAGE ^RCENT AVE!»56E 

CRUCiaf SfWPLt + SAMPLE WEIGHT FINAL TIME MOISTURE MOISTURE MOISTURE PERCENT 

TEMPERATURE WT (gn) WT (gn) WT (gn) 38 C (gn) WT (gn) (HRS) L ( ^ (gn) LOSS (gn) LOSS MOISTURE 

38 C 459.82 286.88 745.90 

HOC 

175 C 

258C 

325 C 
•VEWL FRACTURE AT 325 C 

286.86 745.38 
745.87 
745.77 
745.77 
745.62 
745.53 
745.44 
745.45 
744.68 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

0.02 
0.03 
0.13 
0.13 
0.28 
0.27 
0.46 
0.45 
1.22 

0.02 

0.13 

0.27 

0.45 

0.01 
0.01 
0.04 
0.04 
0.09 
0.09 
0.15 
0.15 
0.42 

0.01 

0.04 

0.09 

0.15 

W3ISTURE CONTENT ANALYSIS 

A 6 C 0 

CRUCIH.E SAMPLE 

CRUCIBLE SPrnS + SAMPLE i^IGHT 

TEMPERATURE WT (gn) WT (gn) WT (gn) HOC (gn) 

110 C 

200C 

380C 

358C 

408C 

508C 

459.83 282.39 742.22 282.24 

F S H I 

HEATING AVERAGE PERCENT AVEBWE 
FINAL 
WT (gn) 

742.87 
742.85 
741.98 
741.99 
741.87 
741.87 
741.86 
741.86 
741.78 
741.78 
741.72 
741.72 

TIME 
(HRS) 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

MOISTURE 
LKS (gn) 

0.15 
0.17 
0.24 
0.23 
0.35 
0.35 
0.36 
0.36 
0.44 
0.44 
0.50 
0.50 

MOISTURE 
LOSS (gn) 

0.16 

0.24 

0.35 

0.36 

0.44 

0.50 

MOISTURE 
LOSS 

0.05 
0.06 
0.03 
0.03 
8.07 
0.07 
0.07 
0.07 
0.10 
0.10 
0.12 
0.12 

PERCENT 
MOISTURE 

0.06 

0.03 

0.07 

0.07 

0.10 

0.12 

(1) THERfM. FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 1.22 gn 

PERCENT MOISTURE LOSS = 0 .42 X EQUATIONS 

(2) MOISTURE OWTENT ANALYSIS 

TOTAL MOISTURE LOSS = 0.50 ga 

PERCENT MOISTURE LOSS (I(l)+I(6)) > 0.18 X 

TOTffl. MOISTUiE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+<2) = 1.72 ga 

TOTAL PERCENT MOISTURE LOSS (1)^(2) » 8.60 X 

B = C - A 

C = A + B 

D = E-fl 

F = C - D 

G = (F(l) +F(2)>/2 

H = (1 - (E - A)/D)tiOO 

I = (H(l) +H(2))/2 
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9 A ' — _ 2 NUMBER A- l iZ i4£ 
S S WEC SAMDLE D E S I G N A T [ G N HAR £ 5 3 4 . 3 

THERMAL FWTURE ANALYSIS 

A B C D E î  S ri I 

INITIAL CRUCIBLE SAMPLE HEATING AVERAGE AVERAGE 

CRUCIBLE SAMPLE + SAMPLE ICIGHT F l W t T I « "WISTURE ,«OISTURE PERCENT PERCENT 

TEMPERATUK UT (ga) WT (ga) WT (gn) 30 C (ga) WT (ca) (WRS) LOSS (ga) L C ^ (ga) MOISTURE MOISTURE 

30C 

110 C 

175 C 

250 C 

450.44 291.46 

TrtERMAL FRACTURE AT 250 C 

741.98 291.43 741.87 
741.87 
741.86 
741.84 
741.82 
741.82 
741.78 

18.00 
1.00 

18.80 
1.00 
18.00 
1.00 
18.00 

0.03 
0.03 
0.84 
0.06 
0.08 
0.88 
0.20 

8.83 

0.05 

0.08 

0.01 
0.01 
.00 
0.01 
0.02 
0.02 
0.06 

0.01 

0.01 

0.02 

MOISTURE CONTENT ANALYSIS 

A B C D 
CRUCIBLE KWPLE 

CRUCIBLE SWIPLE + SAMPLE WEIGHT 

TEMPERATURE WT (ga) WT (ga) UT (gn) HOC (gn) 

110 C 

20OC 

300 C 

350 C 

40OC 

5000 

450.41 287.21 737.62 287.08 

E 

FINAL 
UT (ga) 

737.41 
737.39 
737.32 
737.32 
737.19 
737.18 
737.13 
737.12 
737.09 
737.09 
737.06 
737.06 

f€ATIN6 
TIME 
(HRS) 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

F 

MOISTURE 
LOSS (gn) 

0.21 
0.23 
0.30 
0.38 
0.43 
0.44 
0.49 
0.50 
0.53 
0.53 
0.56 
0.56 

S 
AVERAGE 
MOISTURE 
LOSS (ga) 

0.22 

0.38 

8.44 

8.50 

0.53 

0.56 

H 
PERCENT 
MOISTURE 
LOSS 

0.07 
0.08 
0.03 
0.03 
0.08 
0.06 
0.10 
0.10 
0.11 
0.11 
0.12 
0.12 

I 
AVERAGE 
PERCENT 
MOISTURE 

0.08 

0.03 

0.08 

0.10 

0.11 

0.12 

(1) THERMAL FRACTURE f»IALYSIS 
TOTAL MOISTURE LOSS = 0.28 ga 
PERCENT MOISTURE LOSS = 0.06 X EiSJATIONS 

(2) MOISTURE OWTENT ANALYSIS 
TOTAL .MOISTURE LOSS = 0.56 ga 
PERCENT MOISTURE LOSS (Id)+1(6)) = 0.28 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTUIS LOSS (l)+(2) = 0.76 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.26 X 

B = C - A 
C = A + B 
D = E-fl 
F = C - D 
G = (F(l) + F(2))/2 
H = (1 - (E - A)/D)»10O 
I = (H(l) + H(2))/2 
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SA'̂ PLE NUMBER A-1040 
5 «• WEC SAMnLE DESIGNATION wpR £717„3 

'HERMAL PRPCTURE ANW.YSIS 

A B C D E 
INITIAL CRUCiai SAMPLE 

CRUCIBLE SAMPLE + SAMPLE ICIGHT FINAL 
TEMPERATURE WT (gn) WT (gn) WT (gn) 30 C (ga) WT (gn) (HRS) 

I- O H i 

HEATING AVERAGE AVERAGE 
TIME MOISTURE MOISTURE KRCENT PERCENT 

LOSS (gn) LOSS (on) MOISTURE MOISTURE 

3 8 0 

118 C 

175 C 

250 C 

300 C 
THERMAL FRACTURE AT 300 C 

455.01 239.78 744.79 289.77 744.78 
744.78 
744.56 
744.56 
744.43 
744.43 
744.13 
744.13 
744.11 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

0.01 
0.81 
0.23 
0.23 
0.36 
0.36 
0.66 
0.66 
0.68 

8.81 

8.23 

8.36 

0.66 

.00 

.00 
0.08 
0.08 
0.12 
0.12 
0.22 
0.22 
0.23 

.00 

0.08 

0.12 

0.22 

MOISTURE CONTENT ANft.YSIS 

A B C D 
CRUCIH£ SAMPLE 

CRUCIBLE SAMPLE + SAMPLE HEIGHT 
TEMPERATURE WT (gn) WT (gn) UT (gn) 118C (en) 

118 C 

200 C 

30OC 

.^•TOC 

4080 

580C 

455.00 282.82 737.82 282.47 

(1) T)£R>WL FRKTURE ANALYSIS 
TOTAL MOISTURE LOSS = 0 .68 gn 
PERCENT MOISTURE LOSS = 0 .23 X 

(2) NOISTUI^ CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.58 on 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.20 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.26 gn 
TOTAL PERCENT MOISTURE LOSS (1)+(2) = 8.43 X 

E 

FINAL 
UT (gn) 

737.47 
737.47 
737.36 
737.37 
737.25 
737.25 
737.25 
737.25 
737.24 
737.25 
737.24 
737.25 

HEATING 
TIME 
(HRS) 

18.80 
1.80 

18.88 
1.00 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

F 

MOISTURE 
LOSS (gn) 

0.35 
0.35 
0.46 
0.45 
0.57 
0.57 
0.57 
0.57 
0.58 
0.57 
0.58 
0.57 

EQUATIONS 

B 
C 
D 
F 
G 
H 
I 

= C - A 
= A + B 
= E - A 
= C - D 
= (F(l) 
= (1 - ( 
= (Hd) 

S 
AVERAGE 
MOISTURE 
LOSS (oa) 

0.35 

0.46 

0.57 

0.57 

0.58 

0.58 

• F(2))/2 

H 
PERCENT 
MOISTURE 
LC^ 

0.12 
0.12 
0.04 
0.04 
0.88 
8.88 
0.08 
0.08 
8.88 
0.08 
8.88 
0.06 

E - A)/D)>10e 
+ H(2))/2 

I 
AVERAGE 
PERCENT 
MOISTURE 

0.12 

0.04 

0.08 

0.08 

0.08 

0.08 
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SP'VOLE NUMBER A-1035 
S «• WEC Sfitv'PLE DE3IG'^"^T-:n\i ^-:pj^ 

THERMAL FRACnjRE ANALYSIS 

TEMPERATU.RE 

300 

HOC 

175 C 

250C 

^ C 

A 

CRUCIBLE 
UT (ga) 

442.73 

B 
INITIAL 

SAMPLE 
WT (ga) 

309.22 

THERMAL FRACTURE AT 325 C 

r 
CRLCIBLE 

+ SAMPLE 

WT (gn) 

751.95 

D 
SAMPLE 
WEIGHT 

30 C (CB) 

309.18 

P 

- INAL 
WT (SB) 

751.91 

751.91 
751.77 

751.77 

751.61 

751.62 
751.51 

751.52 

751.18 

HEPTiNG 

Ti:« 

(HRS) 

46.08 

1.00 

18.00 

1.00 
18.00 

1.00 

18.00 

1.00 

c 

WISTURE 

LOSS (ga) 

0.04 

0.04 

0.18 

0.18 

0.34 

0.33 

0.44 

0.43 

0.77 

G 
PVE.RAGE 

.''OISTURE 

LOSS (gn) 

0.84 

8.18 

0.34 

0.44 

H 

PERCENT 

MOISTURE 

0.01 
0.01 
0.05 
0.OS 
0.10 
0.09 
8.13 
8.13 
8.24 

i. 

AVERAGE 
DERCENT 

MOISTJRE 

8.81 

8.85 

0.10 

0.13 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

118 C 

2000 

3000 

350C 

4000 

seec 

A 

CRUCIBLE 
WT (ga) 

442.74 

B 

SAMPLE 

WT (ga) 

305.27 

C 
CRUCIOl 

+ SAMPLE 

UT (gn) 

746.01 

D 
SAMPLE 
UEIGHT 

HOC (gn) 

305.00 

E 

FINAL 

WT (gn) 

747.74 

747.74 

747.68 

747.66 

747.56 

747.56 

747.40 
747.40 

747.31 

747.32 
747.16 

747.17 

HEATING 
TIK 
(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.80 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

LOSS (gn) 

0.27 

0.27 

0.33 

0.35 
0.45 

0.45 

0.51 

0.51 
0.70 

0.69 
0.35 

0.64 

S 
AVERAGE 

MOISTURE 

LOSS (gn) 

0.27 

0.34 

0.45 

0.61 

0.69 

0.85 

H 
PERCENT 

MOISTURE 

LOSS 

0.09 

0.09 

8.02 

0.03 

0.06 

0.06 

0.11 
0.11 

0.14 

0.14 

0.19 

0.19 

I 
AVERAGE 

PERCENT 

MOISTUiE 

0.09 

0.02 

0.06 

0.11 

0.14 

0.19 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE L K S = 0.77 on 
PERCENT MOISTURE LOSS = 0.24 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 
PERCENT MOISTURE LOSS (I(l)+I(6>) 

0.BS gn 
0.28 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.62 gn 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.52 X 

EQl»)TIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
G = (F(l) + F(2))/2 
H = (1 - (E-A)/D)»180 
I = (H(l) + H(2))/2 

53 



SAMPLE NUMBER A-1039 
S S- WEC SAMPLE DESIGNATION MAR EZSl.ti'i 

THERMAL FRACTURE BfiALYSIS 

A B C D E 

INITIAL CRUCia.E SAMPLE 

CRUCIBLE SAMPLE + SAMPLE WEIGHT FINAL 

TEMPERATUI^ WT (gn) WT (gn) WT (gn) 30 C (gn) WT (gn) 

38 C 

110 C 

175 C 

250C 

3 2 5 0 

THERMAL FRACTURE AT 325 C 

442.76 283.37 726.13 283.33 

- s H : 

HEATING AVERAGE AVERAGE 

TIME «]ISTURE MOISTURE PERCENT OERCENT 

(HRS) LOSS (gn) LOSS (on) MOISTURE MOISTUIE 

726.09 

726.10 

725.83 

725.34 

725.77 

725.77 

725.70 

725.70 

725.68 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

0.04 

0.03 

0.;^ 

0.29 

0.36 

0.36 

0.43 

0.43 

0.45 

0.03 

0.29 

0.36 

0.43 

0.01 

0.01 

0.09 

0.09 

0.11 

0.11 

0.14 

0.14 

0.14 

0.01 

0.09 

0.11 

0.14 

MOISTURE CONTENT AN«.YSIS 

A B C 

CRUCIBLE 

CRUCIBLE SAMPLE + SAMPLE 

TEMPERATUIE WT (gn) WT (ga) WT (gn) 

110 C 442.75 275.72 718.47 

£ « 0 C 

3 0 0 0 

358 C 

480 0 

5 0 0 C 

(1) THERMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 0 .45 gm 

PERCENT MOISTURE LOSS = 0.14 X 

(2) MOISTURE dWTENT ANALYSIS 

TOTAL MOISTURE LOSS = 
PERCENT MOISTURE LOSS ( I ( l ) + I ( 6 ) ) = 

TOTAL i««3ISTURE LOSS FROM T)€ SAMPLE 

TOTAL WJISTuRE HISS ( l ) + (2) = 1. 

3 
SAMPLE 

WEIGHT 

HOC (gn) 

275.46 

1.15 ga 
0.41 X 

50 gn 

E 

FINAL 

UT (gn) 

718.21 

718.21 

718.20 

718.19 

718.07 

718.06 

717.97 

717.96 
717.74 

717.74 

717.32 

717.32 

HEATING 

TIME 

(HRS) 

48.00 

1.00 

18.00 

1.00 

18.08 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

F 

."(OISTURE 

LOSS (gn) 

0.26 

0.26 
0.27 

0.28 

0.40 

0.41 

0.50 

0.51 

0.73 

0.73 

1.15 

1.15 

EQUATH»iS 

B 

C 

D 
F 

G 

H 

I 

= C - A 

= A + B 
= E - A 

= C - D 
= (F(l) 

= (1 - ( 

= (H(l) 

S 

AVERAGE 

MOISTURE 

LOSS (on) 

0.26 

0.27 

0.41 

0.50 

0.73 

1.15 

+ F(2))/2 

H 

PERCENT 

MOISTURE 

LOSS 

0.09 

0.09 

.00 

0.01 

0.05 

0.05 

0.89 

0.09 

8.17 

0.17 

0.32 

0.32 

E - A)/D)»10O 

• H(2))/2 

t 

AVERAGE 

PERCENT 

MOISTURE 

0.09 

0.01 

0.05 

0.09 

0.17 

8.32 
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Sqv;3._£ NUMBER A - 1 0 £ 7 
S S WEC SAMPLE DESIGNATION HOL 1391 

7-ER,MAL F^CTURE ANALYSIS 

TEMPERATURE 

30 C 

HOC 

175 C 

250 C 

3250 

A 

CRUCIBLE 
WT (gn) 

454.86 

B 

INITIAL 
SAMPLE 

UT (on) 

357.16 

THERWL FRACTURE AT 325 C 

C 

CRUCIBLE 
+ SAMPLE 
WT (gn) 

812.02 

D 

SAMPLE 
WEIGHT 

30 C (ga) 

356.79 

E 

FLNAL 

WT (gn) 

311.65 

311.65 

310.66 
810.64 

809.74 

809.72 

809.45 

809.45 

809.14 

f€ATING 

TIME 

(HRS) 

13.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

r 

MOISTURE 

LOSS (gn) 

0.37 

0.37 

1.36 

1.38 

2.28 

2.30 
2.57 

2.57 

2.88 

G 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.37 

1.37 

2.29 

2.57 

H 

PERCENT 

miSTURE 

0.10 

0.10 

0.28 

0.28 

0.54 

0.54 

0.52 
0.52 

0.70 

T 

AVERAGE 
OERCENT 

MOISTURE 

0.10 

0.28 

0.54 

0.52 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

110 C 

200 0 

3000 

350 C 

400C 

580 C 

A 

CRUCIBLE 

WT (ga) 

454.87 

B 

SAMPLE 
UT (ga) 

349.09 

C 

CRUCIBLE 

+ SAMPLE 

UT (ga) 

803.96 

D 

SAMPLE 
UEIGHT 

HOC (ga) 

348.88 

£ 

FINAL 

UT (ga) 

803.75 

803.75 

803.60 

803.60 

803.49 

803.49 

803.20 

803.20 
802.84 

802.84 

802.19 

802.18 

HEATING 

TI!C 

(HRS) 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.80 

1.00 
18.00 

1.00 

48.00 

LOO 

F 

MOISTURE 

LOSS (ga) 

0.21 

0.21 

0.36 

0.36 

0.47 

0.47 

0.76 

0.76 

1.12 

1.12 

1.77 

1.78 

6 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.21 

0.36 

0.47 

0.76 

1.12 

1.78 

H 

PERCENT 

WISTURE 
LOSS 

0.86 

8.06 

8.84 

8.04 
8.87 

8.87 

8.16 

8.16 

8.26 

0.26 

0.45 
0.45 

I 
AVERAGE 

PERCENT 

MOISTURE 

0.06 

0.04 

0.07 

0.16 

9. SB 

0.45 

(1) THERMAL FRACTURE MALYSIS 

TOTAL MOISTURE LOSS = 2 . 8 8 gn 

PERCENT MOISTURE LOSS = 0 .70 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 1.78 gn 

PERCENT MOISTURE LOSS (Id)+I(6)) =: 0.51 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 

TOTAL MOISTURE LOSS (l)+(2) = 4.66 gn 

TOTAL PERCENT MOISTURE LOSS (l)+(2) = 1.21 X 

EQUATIONS 

8 = C - A 

C = A + B 

D = E - A 

F = C - D 

S = (F(l) + F(2))/2 

H s (1 - (E - A)/D)«100 

I = (Hd) + H(2))/2 
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SAM^Lil-. NUMBER A - 1 0 , 2 5 
3 & wEC SAMPLE D E S I G N A T I O N -iOL. 2 4 1 4 . 7 

"HERMAL 'RAC^RE ANALYSIS 

A B C D E F 5 
INITIAL CRL€IBLE SAMPLE HEATING AVERAGE 

CRUCia^ SAMPLE + SAMPLE WEIGHT FINAL "'I* "10ISTURE MOISTURE 
TEMPERATJRE WT (ga) WT (gn) WT (gn) 30 C (gra) WT (en) (HRS) LOSS (ga) LOSS (ga) 

30C 

110 C 

175 C 

2 M C 

275 C 

450.32 312.41 

THERMAL FRACTURE AT 275 C 

752.73 312.40 752.72 
752.72 
762.68 
752.67 
762.56 
762.55 
762.62 
752.62 
762.56 

18. M 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

0.01 
0.01 
0.05 
0.06 
0.07 
0.08 
0.11 
0.11 
0.17 

0.01 

0.06 

0.08 

0.11 

H 
PERCENT 
«IST'JRE 
LOSS 

.00 
8.81 
8.82 
8.02 
8.82 
8.03 
8.83 
0.05 

AVERAGE 
PERCENT 
MOISTURE 

0.01 

8.82 

0.03 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

208 C 

30eC 

350 C 

400 C 

S0OC 

CRXIBLE 

UT (gn) 

450.33 

SAMPLE 

UT 

387 

(gn) 

.18 

CRUCIBLE 

+ SAMPLE 

WT (gn) 

757.43 

SAMPLE 

WEIGHT 

118C (ga) 

386.89 

FINAL 

WT (gn) 

757.22 

757.22 

757.16 

757.16 

757.18 

757.18 

757.83 

757.88 

757.88 

757.00 

757.00 

757.00 

HEATING 

TIME 

(HRS) 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

MOISTUiS 

LOSS (gn) 

0.21 

0.21 

0.27 

0.27 

0.33 

0.33 

0.40 

0.43 

0.43 

0.43 

0.43 

0.43 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.21 

0.27 

0.33 

0.41 

0.43 

0.43 

PERCENT 

MOISTURE 

LOSS 

0.87 

8.07 

0.82 

0.02 

0.04 

0.04 

8.06 

0.07 

0.07 

0.07 

8.07 

0.87 

AVEI»GE 

PERCENT 

MOISTURE 

0.07 

0.02 

0.04 

0.07 

0.07 

0.07 

(1) ThERML FRACTURE MALYSIS 
TOTAL MOISTURE LOSS = 0.17 gn 
PERCENT MOISTURE LOSS » 0.05 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS » 0.43 gn 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.14 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l}+(2) « 0.60 gn 
TOTAL PERCENT MOISTURE LOSS d)+(2) = 8.19 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
6 = (Fd) + F(2))/2 
H = d - (E - A)/D)il00 
I = (Hd) + H(2))/2 
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SAMPLE NUMBER A - 1 0 2 6 
S S- WEC SAMPLE D E S I G N A T I O N HOL 8 4 3 6 . 

r-ERMAL FRACTURE ANALYSIS 

TEMPEIWTURE 

300 

HOC 

175 C 

2 5 8 C 

388 C 

CRUCIH.E 
WT (ga) 

459.68 

INITIft. 
SAMPLE 
UT (ga) 

326.22 

THERMft. FRACTURE AT 380 C 

CRUCIBLE 
+ SAMPLE 

UT (gn) 

785.90 

SAMPLE 
WEIGHT 

38 C (ga) 

326.19 

FINAL 
WT (ga) 

785.37 

785.88 

785.82 

785.82 

785.75 

785.75 

785.65 

785.65 

785.51 

t€ATING 

TliC 

(HRS) 

13.80 

1.88 

18.88 

1.80 

18.80 

1.00 

18.00 

1.00 

MOISTURE 

LOSS (gn) 

0.03 

0.02 

0.08 

0.08 

0.15 

0.15 

0.25 

0.25 
0.39 

AVE!»)GE 
MOISTURE 

LC^ (gn) 

0.02 

0.08 

0.15 

0.2S 

PERCENT 

MOISTURE 

0.01 
0.01 
0.02 
0.02 
0.04 
0.04 
8.07 
0.07 
0.11 

flVEi«5GE 

PERCENT 

MOISTURE 

0.01 

0.02 

0.04 

0.07 

MOISTUIE CONTENT WJALYSIS 

TEMPERATURE 

110 0 

200 C 

300 C 

350 C 

400C 

5080 

A 

C.RUCIK.E 

UT (gn) 

459.78 

B 

SAMPLE 

UT (gn) 

328.13 

C 
CRUCIBLE 

+ SAMPLE 

UT (gn) 

779.83 

0 
SAMPLE 
UEIGHT 

118C (gn) 

319.93 

E 

FINAL 
UT (gn) 

779.63 

779.63 

779.56 

779.56 

779.49 

779.49 

779.42 

779.48 

779.37 

779.36 

779.31 

779.31 

HEATING 
TIME 

(HRS) 

18.80 

1.00 

48.00 

1.00 

18.00 

1.00 

18.80 

1.00 

18.00 

1.00 

48.00 

1.00 

F 

MOISTURE 

LOSS (gn) 

8.20 

8.20 
8.27 

8.27 

8.34 

8.34 

8.41 
8.43 
8.46 
8.47 
8.52 
8.52 

S 
AVERAGE 
MOISTURE 

LOSS (gn) 

8.20 

0.27 

0.34 

0.42 

0.47 

0.52 

H 
(tRCBIT 

MOISTURE 

LOSS 

0.06 

0.06 
0.02 
8.02 
8.04 
0.84 
0.07 
0.07 
0.08 
0.08 
0.10 
0.10 

I 
AVERAGE 
PERCENT 

MOISTURE 

0.06 

0.02 

0.04 

0.07 

0.08 

0.10 

(1) THERMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 0.39 gn 

(€RCENT MOISTUIS LOSS » 0.11 X El%iATIONS 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.52 gn 
PERCENT MOISTURE LOSS (Id)+I(6)) = 0.16 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 0.91 gn 
TOTAL PERCENT MOISTURE LOSS d)+(2) = 0.27 X 

B = C-fl 
C = A + B 
D = E-fl 
F = C - D 
G = (Fd) + F(2))/2 
H = (1 - (E - A)/D)«10O 
I = (Hd) + H(2))/2 
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SAMPLE NUMBER A-1033 
S « WEC SAMPLE CESI3̂ JOT:ô J uQ!. :458. 0 

THERMAL FRACTURE ANALYSIS 

A B C D 

INITIAL CRl£IBLE SAMPLE -EATING 
a ri I 

AVERAGE PERCENT fiVERAK 
CRUCIBLE SAMPLE 

TEMPERATURE UT (ga) UT (ga) 

30 C 459.72 306.81 

HOC 

175 C 

250 C 
THERMAL FRACTURE AT 250 C 

+ SAMPLE 

UT (cffl) 

766.53 

WEIGHT 

30 C (ga) 

306.79 

FINAL 
WT (DB) 

766.51 

766.51 

766.44 

766.43 

766.39 

766.40 

766.19 

Tl't 
(HRS) 

48.08 

1.00 

18.00 

1.00 
18.00 

1.00 
13.00 

'IDIST'JRE 

LOSS (ga) 

0.02 

0.02 

0.09 

0.10 
0.14 

0.13 
0.34 

••oisrjRE 

LOSS (ga) 

0 . ^ 

0.09 

0.13 

*0:STURE 

LOSS 

0.01 

0.81 

0.02 

0.83 
8.84 

8.84 

8.18 

PERCENT 
MOISTURE 

8.01 

0.02 

0.04 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

280 0 

.100 C 

350C 

m C 

5000 

A 

CRUCIBLE 

WT (gn) 

459.74 

B 

SAMPLE 

UT (gn) 

302.24 

C 

CRUCIBLE 

+ SAMPLE 

UT (gn) 

761.98 

0 

KWOLE 
l€IGHT 

HOC (on) 

381.86 

E 

•^INAL 
UT (ga) 

761.60 

761.59 
761.53 

761.53 

761.38 

761.38 

761.23 

761.22 

761.20 

761.20 

761.16 

761.16 

HEATING 

TI!€ 

(HRS) 

18.00 

1.00 
18.00 

1.80 

18.80 

1.80 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

r 

*CISTURE 

LOSS (ca) 

0.38 

0.39 
0.45 

0.45 
0.60 

0.50 

0.75 

0.76 

0.78 

0.78 

0.82 

0.82 

G 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.38 

0.45 

0.60 

0.75 

0.78 

0.82 

H 

PERCENT 

MOISTURE 

LOSS 

0.13 

0.13 

0.02 

0.02 
0.07 

0.07 

0.12 

0.13 

0.13 

0.13 

0.15 

0.15 

I 

AVERAGE 
PERCENT 

MOISTURE 

0.13 

0.02 

0.07 

0.12 

0.13 

0.15 

(1) THECAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS - 0.34 ga 

PERCENT MOISTURE LOSS = 0.10 X 

(2) MOISTURE CONTENT ANALYSIS 

TOTAL MOISTURE LOSS - O.82 ga 

PERCENT MOISTURE LOSS (Id)+I(6)) = 0.28 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 

TOTAL MOISTURE LOSS d)+(2) = 1.16 gn 

TOTAL PERCENT MOISTURE LOSS d)+(2) = 0.38 X 

EIXJATIONS 

B = C -fl 

C = A + B 

D = E-fl 

F = C - D 

G= (Fd) +F(2))/2 

H = (1 - (E - A)/D)«100 

I = (Hd) + H(2))/2 
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SAMOi_S NUl*̂ BER 
S «• WEC SAMO|_= 

A-1034 
DESIGNATION HOL £465. li'i 

THERMAL FRACTURE ANALYSIS 

A B C D 
INITIM. CRUCIBLE SAMPLE 

CRUCIBLE SAMP"^ + SAMPLE WEIGHT 
TEMPERATURE WT (gn) WT (gn) WT (gn) 30 C (ga) WT (ga) 

30C 

HOC 

175 C 

258 0 

325C 

458.38 294.31 

THERMAL FRACTURE AT 325 C 

744.69 294.19 

-I.SAL 
WT (ga) 

744.57 

744.57 

744.87 

744.07 

743.52 

743.52 

743.32 

743.31 
742.89 

HEATING 
TI^E 

(HRS) 

48.00 

1.00 

18.00 

1.00 
18.00 

1.00 

18.00 

1.00 

"OISTJRE 

LOSS (cm) 

0.12 

0.12 

0.62 

0.52 
1.17 

1.17 
1.37 

1.38 

1.80 

AVERAGE 
^ISTURE 

LOSS (ca) 

0.12 

0.62 

1.17 

1.38 

OERCENT 

MOISTURE 

0.04 

0.84 

8.17 

8.17 

8.36 
8.36 

8.42 

8.43 

8.57 

AVERAGE 
PERCENT 

MOISTURE 

0.04 

0.17 

0.36 

0.43 

MOISTURE CONTENT ANALYSIS 

TEMPERATUI« 

HOC 

2000 

30OC 

350C 

4000 

500C 

A 

CRUCIBLE 
WT (gn) 

450.39 

B 

SAMPLE 
UT (gn) 

288.29 

C 

CRUCIBLE 
+ SAMP(.£ 

UT (gn) 

738.68 

0 

SAMPLE 
WEIGHT 

HOC (gn) 

288.28 

E 

FINAL 
UT (gn) 

738.59 

738.59 

738.55 

738.54 

738.32 

738.32 
737.50 

737.51 

737.12 

737.11 

736.70 

736.70 

HEATING 

Tim 
(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 
48.08 

1.80 

18.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

LOSS (gn) 

0.09 

0.09 
0.13 

0.14 

0.36 

0.36 
1.18 

1.17 

1.56 

1.57 

1.98 

1.98 

G 

AVERAGE 

MOISTURE 

LOSS (gn) 

0.09 

0.13 

0.36 

1.17 

1.56 

1.96 

H 

PERCENT 

MOISTURE 
LOSS 

0.03 

0.03 

0.01 
0.02 
0.09 
0.09 
0.36 
0.37 
0.51 
0.51 
0.66 
0.56 

I 
AVERAGE 
PERCENT 

MOISTURE 

0.03 

0.K 

0.09 

8.38 

0.51 

0.66 

(1) WEML FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 1.80 ga 
PERCENT MOISTURE LOSS = 0.57 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 1.98 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.69 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS d)+(2) = 3.78 gn 
TOTAL PERCENT MOISTURE LOSS d)+(2) = 1.26 X 
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EQUATIONS 

B = C - A 
C = A + B 
D = E -fl 
F = C - D 
S = (Fd) +F(2))/2 
H = (1 - (E - A)/D)»10O 
I = (Hd) + H(2))/2 



SAMPLE NUMBER A-10£g 
S & WEC SAMPLE DESIGNATION HOL 2505.9 

THERMAL FRACTURE ML'iSlS 

A B 

INITIAL 

CRUCIK^ SfWPLE 
TEMPERATURE WT (ga) WT (gn) 

30 C 450.34 268.87 

HOC 

175 C 

250C 

325C 
THERMAL FRACTURE AT 325 C 

C 
CRUCIBLE 
+ SAMPLE 
WT (gn) 

719.21 

D 
SAMPLE 
WEIGHT 

30 C (gn) 

268.81 

E 

FINAL 
WT (ga) 

719.15 

719.14 
719.03 

719.03 

718.98 

718.97 

718.92 

718.91 

718.52 

HEATING 
'IME 

(HRS) 

13.00 

1.00 
18.00 

1.00 

18.00 

1.00 
48.00 

1.00 

r 

MOISTURE 

LOSS (ga) 

0.06 

0.07 

0.18 

0.18 

0.23 

0.24 

8.29 

8.38 

0.69 

G 
AVERAGE 
S0I3TURE 
LOSS (ga) 

0.07 

0.18 

0.24 

0.30 

•1 

0£.RC£NT 

MOISTURE 

0.02 

0.03 
0.04 

8.84 

0.06 

0.07 

0.09 

0.09 

0.23 

I 
AVERAGE 
PERCENT 

MOISTURE 

0.02 

0.04 

0.07 

0.09 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

2oec 

300C 

3500 

400 C 

SOOC 

A 

CRUCIBLE 
WT (ga) 

450.36 

B 

SAMPLE 
WT (ga) 

264.61 

C 

CRUCIBLE 

+ SAMPLE 

WT (gn) 

714.97 

D 

SAMPLE 
UEIGHT 

HOC (gn) 

264.46 

E 

FINAL 

UT (gn) 

714.82 

714.81 
714.77 

714.77 

714.65 

714.65 

714.57 

714.57 

714.44 

714.44 

714.33 

714.33 

^ T I N G 

TIIC 

(HRS) 

18.00 

1.00 

18.00 

l.OO 

48.00 

1.00 

18.00 

1.00 
18.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

LOSS (gn) 

0.15 

0.16 

0.20 

0.20 

0.32 

0.32 

0.48 
0.40 

8.53 

8.53 

0.64 

0.64 

G 

AVERAGE 

MOISTURE 

LOSS (gn) 

0.16 

0.20 

0.32 

0.40 

0.53 

0.64 

H 

PfeHCENT 

MOISTURE 
LOSS 

0.06 

0.06 

0.82 

8.82 

8.86 

0.06 

0.09 

0.09 
8.14 

8.14 

0.19 

8.19 

I 

AVERAGE 
PEiCENT 

MOISTURE 

8.86 

8.82 

8.86 

0.09 

0.14 

0.19 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE U ^ = 0.69 gn 
PERCENT MOISTURE LOSS = 0.23 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.64 gn 
PERCENT MOISTURE LOSS (Id)+I(6)) = 0.25 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTUIS LOSS d)+(2) = 1.33 gn 
TOTAL PERCENT MOISTURE LOSS d)+(2} » 0.48 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
G = (Fd) + F(2))/2 
H = d - (E - A)/D)«1O0 
I = (Hd) + H(2))/2 
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3A:>̂ _̂E NUMBER A-1028 
S «• WEC SAMPLE DESIGNATION HOL E'576. 1 

THERMAL FRfiCTLRE ANffl-YSIS 

A B C D E 

INITIffl. CRUCIBLE SAMPLE 
CRUCIBLE S(«PL£ + SAMPLE WEIGHT FINAL 

TEMPERATURE UT (gn) WT (gn) WT (gn) 38 C (gn) WT (ga) 

;»c 

118 c 

175 C 

258 C 

442.74 267.84 

THERMAL FRACTURE AT 258 C 

789.78 267.81 789.75 
789.75 
789.61 
789.61 
789.36 
789.36 
789.22 

HEATING 
TIME 
(HRS) 

18.80 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 

F S H I 

AVERAffi AVERAGE 

MOISTURE •CISTURE PERCENT PERCENT 

LOSS (ga) LOSS (ga) MOISTURE MOISTURE 

0.03 
0.03 
0.17 
0.17 
0.42 
0.42 
0.56 

0.03 

0.17 

0.42 

0.01 
0.01 
0.05 
0.05 
0.15 
0.15 
0.20 

0.01 

0.05 

0.15 

MOISTURE OWTENT ANALYSIS 

TEMPERATURE 

110 C 

200 C 

30OC 

350 C 

400 C 

500C 

A 

CRXIBLE 
WT 

4̂  

(gn) 

(2.72 

B 

SAMPLE 
WT 

261 

(gn) 

[.45 

C 
CRUCIBLE 
+ SAMPLE 
UT (gn) 

704.17 

D 
SAMPLE 
WEIGHT 
HOC (gn) 

260.75 

E 

FINAL 
UT (gn) 

783.47 
783.45 
783.34 
783.34 
783.15 
783.14 
783.10 
783.M 
782.99 
782.99 
782.83 
782.83 

HEATING 
TIME 
(HRS) 

18.80 
1.00 

18.80 
1.00 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

F 

MISTUIffi 
LOSS (gn) 

0.70 
0.72 
0.83 
0.83 
1.02 
1.03 
1.07 
1.09 
1.18 
1.18 
1.34 
1.34 

G 
AVERAGE 
MOISTURE 
LOSS (gn) 

0.71 

0.83 

1.02 

1.08 

1.18 

1.34 

H 
PERCENT 
MOISTURE 
LOSS 

0.27 
0.28 
0.05 
0.85 
0.12 
0.13 
0.14 
0.15 
0.18 
0.18 
0.25 
0.25 

I 
AVERAGE 
PERCENT 
MOISTURE 

0.27 

0.85 

8.12 

8.15 

8.18 

0.25 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE lOSS = 8.56 gn 
PERCENT MOISTURE LOSS » 8.28 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL «)ISTURE LOSS = 1.34 gn 
ICRCENT MOISTURE LOSS (I(l)+I(6)) = 8.52 X 

TOTAL MOISTURE LOSS FROM TIC SAMPLE 
TOTAL MOISTURE LOSS d)+(2) » 1.90 gn 
TOTAL PERCENT MOISTURE LOSS d)+(2) » 8.72 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
G = (Fd) + F(2))/2 
H = (1 - (E - A)/D)tl80 
I = (Hd) + H(2))/2 
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SAMPLE NUMBER fi-103£ 
S X- WEC SAMPLE D E S I G N A T I O N HOL £6 iZ i l ,c : 

"̂ERMflL -WCTURE iWLiSlS 

A B 

INITIAL 

CRUCIBLE SAMPLE 

TEJIPERATUIS WT (gii) «T (g i ) 

38 C 454.93 288.97 

i iac 

175 C 

250 C 

3 2 5 C 
THERMAL FRACTURE AT 325 C 

C 
CRUCIBLE 
+ SAMPLE 
UT (CR) 

743.98 

D 
SAMPLE 
HEIGHT 

30 C (gn) 

288.95 

£ 

FIHPL 

UT (ga) 

743.88 

743.88 

743.84 

743.84 

743.76 

743.75 

743.66 

743.66 
742.45 

H£ATIt€ 

^ I . ^ 

(HRS) 

48. M 

l.W 
18. W 

1.08 

18.00 

1.08 

18.00 

1.00 

C 

WIST-JRE 

LOSS (gn) 

0.02 

0.02 

0.06 

0.86 
0.14 

0.15 
0.24 

0.24 

1.45 

G 
flVERPK 
MOISTURE 

LOSS (ga) 

0.02 

0.06 

0.14 

0.24 

H 

PERCENT 

MOISTURE 

0.01 
0.01 
0.01 
0.01 
0.04 
0.04 
0.08 
0.08 
0.49 

I 
AVERflSE 
PERCENT 

MOISTURE 

0.01 

0.01 

0.04 

0.08 

MOISTURE CONTENT ANALYSIS 

A B C 

CRXIBLE 

CRUCia-E SAMPLE + SAMPLE 

TEMPERATURE UT (qm) UT (g«) UT (ga) 

110 C 454.95 280.98 735.93 

200C 

300C 

3S8C 

400C 

S08C 

(1) THERMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 1.45 ga 

PERCENT MOISTURE LOSS = 0.49 X 

(2) MOISTURE CONTENT ANALYSIS 

TOTAL MOISTURE LOSS = ( 

PERCENT MOISTURE LOSS ( I (1 )> I (6) ) = f 

TOTAL MOISTURE HISS FR« TfC SAMPLE 

D 
SAMPLE 
UEI6KT 

110C (g i ) 

280.77 

) .SegR 

1.21 % 

TOTAL MISTURE iOSS (l)+(2) = 2.03 ga 

E 

FINAL 
UT (gM) 

735.72 
735.71 

735.65 

735.61 

735.51 

735.51 

735.44 

735.44 

735.48 

735.39 

735.35 

735.35 

HEATING 

TIME 

(HRS) 

18.08 

1.80 

18.80 

1.00 

18.08 

1.00 

48.88 

1.08 

18.80 

1.00 

18.88 

1.00 

F 

MOISTURE 

LOSS (g i ) 

0.21 
0.22 
0.26 
0.32 
0.42 
0.42 
0.49 
0.49 
0.53 
0.S4 
0.58 
0.56 

EQUATIONS 

B 
C 
0 
F 

6 

H 
I 

= C - A 
= A + B 
= E - A 
= C - D 
= (F(l) 

8 
AVERAGE 

MOISTURE 

LOSS (g i ) 

0.21 

0.30 

0.42 

0.49 

0.53 

0.58 

+ F(2))/2 

H 
PERCENT 

MOISTURE 
inss 

0.07 

0.08 

0.02 

0.04 

0.07 

0.07 

0.10 

0.10 

0.11 

0.12 

0.13 

0.13 

= (1 - (E - fl)/D)»ie0 
= (Hd) • H(2))/2 

I 
AVERME 
PERCENT 

MOISTURE 

0.08 

0.03 

0.07 

0.10 

0.12 

0.13 

TOTAL PERCENT MOISTURE LOSS (1)+(2) = 8.78 X 
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EirJr'̂ -E NUMBER A-1031 
S S- wEC SAMPLE DESIGNATION HOL £648.1 

T-E^1flL FRflC'LfiE PNPLVSIS 

A B 

INITIAL 
CRUCIBLE SfttPLE 

TEMPERATUiS UT (ga) HT (ga) 

30 C 454.87 326.91 

110 C 

175 C 

250 C 

380C 
THERMAL FRACTURE AT 380 C 

c 
CRUCIBLE 

+ SAMPLE 
UT (ga) 

781.78 

D 

SAMPLE 
wEISHT 

30 C (ga) 

326.89 

^ 

FINAL 
UT (gn) 

781.76 

781.75 

781.59 

781.59 

781.52 

781.49 

781.42 

781.42 

780.14 

hEA^ING 

TIi€ 

(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.08 

48.88 

1.88 

F 

MOISTURE 

LOSS (ga) 

0.02 

0.03 

0.19 

0.19 

0.26 

0.29 

0.36 

0.36 
1.64 

5 

AVERAGE 

WISTURE 

LOSS (ga) 

0.02 

0.19 

0.27 

0.36 

H 

PERCENT 

MOISTJK 

0.01 

0.01 

0.05 

0.05 

0.07 

0.08 

0.10 

0.10 

0.50 

' 

flVERAGE 
PERCENT 

MOISTURE 

0.01 

0.05 

0.08 

0.10 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

110 C 

280C 

300C 

3S0C 

400 C 

500 C 

A 

CRUCIBLE 
UT (ga) 

454.92 

B 

SAMPLE 
UT (ga) 

320.54 

C 

CRUCIH£ 

* SAMPLE 

UT (ga) 

775.46 

D 
SAMPLE 

HEIGHT 

110C (ga) 

320.33 

E 

FI!«L 
UT (ga) 

775.25 

775.25 

775.18 

775.18 

775.86 

775.86 
775.« 

775.83 

774.92 

774.92 

774.79 

774.79 

h€ATIN8 

TIME 

(HRS) 

18.88 

1.88 

18.88 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

inSS (oa) 

0.21 

0.21 

0.28 

0.28 
0.40 

0.40 

0.44 

0.43 
0.54 

0.54 

0.67 

0.67 

G 
AVERAGE 

MOISTURE 

I f ^ (ga) 

0.21 

0.28 

0.40 

0.44 

0.54 

0.67 

H 

PERCENT 

MOISTURE 

insR 

0.07 

0.07 

0.02 

0.02 

0.06 

0.06 

0.07 

0.07 

0.10 

0.10 

0.14 

0.14 

I 

AVERAGE 

l^RCENT 

MOISTURE 

0.07 

0.02 

0.06 

0.07 

0.10 

0.14 

(1) T)€RMflL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 1.54 ga 

PERCENT MOISTURE LOSS = 0.58 « 

(2) MOISTURE CONTENT ANALYSIS 

TOTAL MOISTURE LOSS = 8.67 ga 

PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.21 « 

TOTAL MOISTURE LOSS FROM T)€ SAMPLE 

TOTft. MOISTURE LOSS ( l )+ (2) = 2.31 ga 

TOTAL PERCENT MOISTURE LOSS (1)+(2) = 0.71 X 

EQUATIONS 

B = C - A 

C = A + B 

D = E - A 

F = C - D 

6 = (F(l) • F(2))/2 

H = (1 - (E - A)/D)«100 

I = (H(l) + H(2))/2 
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SAMPLE NUMBER A-1030 
S & WEC SAMPLE DESIGNATION HOL £833.5 

T-iERMAL FRACTURE fWALYSIS 

a 
INITIAL 

CRUCIBLE SfWPLE 

TEMPERATURE UT (ga) WT (ga) 

30 C 459.70 277.87 

HOC 

175 C 

250 C 

325C 

THERMAL FRACTURE AT K 5 C 

CRUCIBLE 
+ SAMPLE 
HT (oa) 

737.57 

SAMPLE 
HEIGHT 
30 C (ga) 

277.87 

FINAL 

HT (CM) 

737.57 

737.57 

737.49 

737.49 

737.41 

737.41 

737.36 

737.36 

736.60 

HEATING 

TII€ 

(HRS) 

18. W 

1.00 

18.08 

1.80 

18.00 

1.00 

48.00 

1.00 

MOISTURE 

LOSS (ga) 

0.00 

0.00 

0.08 

0.08 

0.16 

0.16 

0.21 
0.21 

0.97 

AVERAGE 
WISTUIE 

LOSS (ga) 

0.00 

0.06 

0.16 

0.21 

PERCENT 

MOISTURE 

0.00 

0.00 

0.03 

0.03 

0.06 

0.06 

0.08 

0.08 

0.35 

AVERAGE 
PERCENT 

MOISTURE 

0.08 

0.03 

0.06 

0.08 

MOISTUK CONTENT ANALYSIS 

TEMPERATURE 
CRUCIBLE 
UT (ga) 

B 

SAMPLE 
UT (ga) 

C 
CRUCIBLE 
+ SAMPLE 
UT (ga) 

D 
SAMPLE 
HEIGHT 
HOC (ga) 

FINAL 
UT (ga) 

MOISTURE 
LOSS (ga) 

AVERAGE 
MOISTURE 
LOSS (ga) 

H I 
PERCOiT AVERAGE 
MOISTURE PERCENT 
LOSS MOISTURE 

HOC 

200C 

300 C 

350C 

400 C 

5oec 

459.75 271.64 

(1) TICRMAL FRACTURE fWALYSIS 

731.39 

TOTAL MOISTURE LOSS = 0 . 9 7 ga 
•cDrcMT MnrcTiific i ncc - a 'K « 

271.47 731.22 

731.22 

731.18 

731.18 

731.06 

731.08 

731.02 

731.02 

730.94 

730.94 

730.89 

730.89 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

18.08 

1.00 

18.00 

1.00 

18.00 

1.00 

0.17 

0.17 

0.21 

0.21 

0.31 

0.31 

0.37 

0.37 

0.45 

0.45 

0.50 

0.50 

EQUATIONS 

0.17 

0.21 

0.31 

0.37 

0.45 

0.50 

0.06 

0.06 

0.01 

0.01 

0.05 

0.1^ 

0.07 

0.07 

0.10 

0.10 

0.12 

0.12 

0.06 

0.01 

0.05 

0.07 

0.10 

0.12 

(2) MOISTURE CONTENT ANAL" 
TOTAL MOISTURE LOSS = 
PERCENT MOISTURE LOSS 

0.50 ga 
I(l)+I(6)) = 0 . 1 8 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) » 1.47 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.53 X 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
G = (F(l) + F(2))/2 
H s (1 - (E - A)/D)ti00 
I = (H(l) + H(2))/2 
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S^^P-E NL.̂ BZR A-10£l 
S ?. /JEC SAMPLE DESIGNATION JFR :&3. 

THER^fl. -RaC'jRS fiNALYSIS 

TMf€i«TURE 

30 C 

110 C 

175 C 

250C 

350 C 

40OC 

508C 

3 

CRUCIBLE 

WT (c«) 

442.76 

3 
IMTIflL 

aflWOlE 

WT (na) 

236.09 

C 
CRl£IBLE 

+ SAMPLE 
WT (ga) 

678.85 

T}€RMAL FRACTURING DID NOT OCCUR. 

D 
SAMPLE 
HEIGHT 

30 C (gn) 

235.30 

E 

FINAL 
WT (era) 

678.% 

677.98 

675.09 

675.09 

674.74 

674.74 

674.47 

574.45 

674.25 

574.19 

673.80 

573.77 

671.45 

671.44 

HEATING 
TI1E 

(HRS) 

18.00 

1.00 

48.00 

1.00 

18.00 

1.08 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

-

^OIsTLiRE 

LOSS (ga) 

0.79 
0.87 

3.76 

3.76 
4.11 

4.11 

4.38 

4.40 

4.60 

4.66 

5.05 

5.08 

7.40 
7.41 

G 
SVERAGE 

MOISTURE 

LOSS (na) 

0.83 

3.76 

4.11 

4.39 

4.63 

5.07 

7.40 

-! 

PERCENT 

WISTURE 

0.33 
0.37 
1.26 
1.26 
1.41 
1.41 
1.53 
1.53 
1.62 
1.54 
1.81 
1.82 
2.81 
2.81 

r 
1 

qVERftEE 
3ERCENT 
MOISTJE 

0.35 

1.26 

1.41 

1.53 

1.63 

1.82 

2.81 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

200 C 

3MC 

350 C 

4000 

soec 

A 

CRUCIBLE 

UT (ga) 

442.75 

B 

SAMPLE 
UT (ga) 

223.73 

C 
CRUCIBLE 

+ SAMPLE 

UT (ga) 

666.48 

D 
SAMPLE 
HEIGHT 

HOC (ga) 

223.79 

E 

FINAL 

UT (ga) 

566.54 

666.54 

666.44 

666.43 

bOba tJW 

666.36 

666.32 

666.32 

566.13 
566.14 

665.58 

665.57 

HEATING 

TIIC 

(HRS) 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

F 

MOISTUIS 

LOSS (ga) 

-0.06 

-0.06 

0.04 

0.05 

0.12 

0.12 

0.16 

0.16 

0.35 
0.34 

0.90 

0.91 

6 
AVEI»)GE 

WISTUIffi 

LO^ (ga) 

-0.06 

0.K 

0.12 

0.16 

0.35 

0.90 

H 
PERCENT 

MOISTURE 

LOSS 

-0.03 

-0.03 

0.04 

0.K 
0.08 

0.08 

0.10 

0.10 

0.18 

0.18 

0.43 

0.43 

I 
AVERAGE 
PERCENT 

MOISTURE 

-0.03 

0.05 

0.08 

0.10 

0.18 

0.43 

(1) THEiMflL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS » 7.41 ga 
PERCENT MOISTURE LOSS = 2.81 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTUIS-UBS = 0.90 ga 
PERCENT MOISTURE LOSS ( I ( l ) + I ( 6 ) ) = 0.40 % 

TOTAL MOISTURE LOSS FROM 1¥E SAMPLE 
JQJPL MOISTURE LOSS (l)+(2) = 8.31 ga 
TOTAL PERONT MOISTURE LOSS (l)+(2) = 3.21 X 

65 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
8 = (F(l) + F(2))/2 
H s (1 - (E - A)/D)*10O 
I = (H(l) + H(2))/2 



Sfl^oi_£ NUMBER A - 1 0 2 2 
3 & WEC SAMPLE DESIGNATION JFR 1 3 7 5 . S 

THERMAL FRACTURE ANALYSIS 

A B C D E 
INITIAL CRUCIBLE SAMPLE 

CRUCIBLE SAMPLE + SAMPLE l€ISHT FINAL 
TEMPERATURE UT (ga) UT (ga) UT (ga) 30 C (ga) UT (ga) 

30C 

110 C 

175 C 

250 C 

3oec 

450.32 296.46 

THERMAL FRACTURE AT 300 C 

296.42 

F S H I 
SEATING AVERAGE flVERflK 
T I I C MOISTURE MOISTURE PERCENT PERCENT 
(HRS) LOSS (ga) LOSS (ga) MOISTUIE MOISTUIE 

746.74 
746.75 
746.60 
746.60 
746.50 
746.59 
746.56 
746.53 
745.76 

18.00 
1.00 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

0.04 
0.03 
0.18 
0.18 
0.18 
0.19 
0.22 
0.25 
1.02 

0.03 

0.18 

0.18 

0.24 

0.01 
0.01 
0.IK 
0.05 
0.05 
0.05 
0.06 
0.07 
0.33 

0.01 

0.05 

0.05 

0.07 

MOISTURE CONTENT ANALYSIS 

A B 

TEMPERATURE 

HOC 

200 C 

30OC 

3sec 

400 C 

500 C 

CRUCIBLE 
UT (ga) 

450.38 

SAMPLE 
UT (ga) 

290.17 

CRUCIH^ 
+ SmPLE 
UT (ga) 

748.47 

SAMPLE 
HEIGHT 
118C (ga) 

289.85 

FINAL 
UT (ga) 

740.15 
740.15 
740.15 
740.15 
740.09 
740.09 
739.89 
739.88 
739.85 
739.85 
739.80 
739.80 

HEATING 
TIME 
(HRS) 

18.00 
1.00 

16.00 
1.00 

48.08 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

MOISTURE 
LOSS (ga) 

0.32 
0.32 
0.32 
0.32 
0.38 
0.38 
0.58 
0.59 
0.62 
0.62 
0.67 
0.57 

AVERAGE 
MOISTURE 
IQSR (ga) 

0.32 

0.32 

0.38 

0.S9 

0.52 

0.67 

PERCENT 
MOISTURE 
LOSS 

0.11 
0 .11 
0.00 
0.00 
0.K 
0.02 
0.09 
0.09 
0.10 
0.10 
0.12 
0.12 

AVERAGE 
PERCENT 
MOISTURE 

0 .11 

0.00 

0.02 

0.09 

0.10 

0.12 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTUIE LOSS = 1.02 ga 
PERCENT KlISTURE LOSS = 0 .33 X 

(2) sffllSTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.67 ga 

PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.23 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL 'flISTURE LOSS (l)+(2) = 1.69 ga 

TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.56 X 

EQUATIONS 

B = C - A 

C = A + B 

D = E - A 

F = C - D 

B = (F(l) + F(2))/2 

H = (1 - (E - A)/D)fl00 

I = (H(l) + H(2))/2 
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SAMPLE 'MUMBER A - 1 0 c : 3 
S ?. WEC SAMPLE D E S I G N A T I O N JFR 1 4 0 5 . 6 

•^-ER«PL FRACTURE ANALVSIS 

fl B C D 
INITIAL CRUCIBLE SAMPLE 

CRUCIBLE SAMPLE + SAMPLE HEIGHT 
TEMPERATURE UT (ga) UT (ga) UT (ga) 30 C (ga) UT (ga) 

30C 

HOC 

175 C 

250 C 

275 C 

454.87 212.54 

THEiMAL FRACTURE AT 275 C 

567.51 212.35 

FINAL 
UT (ga) 

667.22 

567.20 

663.49 

663.48 

662.86 

662.88 
662.23 

562.22 

562.07 

HEATING 
TIS 
(HRS) 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

WISTURE 

LOSS (ga) 

0.29 

0.31 
4.02 

4.03 

4.63 

4.53 

5.28 
5.29 

5.44 

AVERAGE 
XOISTURE 

iflSS (ga) 

0.30 

4.02 

4.53 

5.28 

PERCENT 

MOISTURE 

0.14 

3.15 

1.76 

1.76 
2.04 

2.04 

2.35 

2.35 

2.43 

AVERAGE 
3ERCENT 

MOISTURE 

0.14 

1.76 

2.04 

2.35 

MOISTURE OWTENT ANALYSIS 

A B C 

CRUCIBLE 

CRUCIBLE SAMPLE + SAMPLE 

TEMPERATURE UT (ga) UT (ga) HT (ga) 

110 C 454.89 205.68 660.57 

200 C 

300 C 

350 C 

40OC 

DOS it 

(1) THERMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 5.44 ga 

PERCENT MOISTURE LOSS = 2.43 X 

(2) MOISTURE CONTENT ANALYSIS 

0 
SAMPLE 

HEIGHT 

HOC (ga) 

205.11 

TOTAL MOISTUiS 1 nSR » 5.38 ga 

PERCENT MOISTURE IIISH ( I ( l ) + I ( 6 ) ) = 3.10 X 

TOTAL MOISTURE LOSS FROM T)C SAMPLE 
TOTAL MOISTUIE LUSS ( l ) + ( 2 ) = 11.82 ga 

E 

FINAL 

UT (ga) 

660.00 

560.01 

659.87 

659.87 

559.28 

659.27 

657.72 

557.72 

655.53 

555.52 

554.19 

554.19 

HEATIKfi 

TIIC 

(HRS) 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

F 

WISTURE 

IIJSS (ga) 

0.57 

0.56 
0.70 

0.70 

1.29 

1.30 

2.85 

2.85 

5.04 

5.05 

6.38 

5.38 

EQUATimS 

B = C - A 

C = A + B 
D = E - A 

F = C - D 
6 = (F(l) 

8 
AVERAGE 

MOISTURE 

LOSS (ga) 

0.57 

0.70 

1.30 

2.85 

5.05 

5.38 

• F(2)) /2 

H 
PERCENT 

.iffllSTURE 

tnss 

0.28 

0.27 

0.06 

0.06 

0.35 

0.36 

1.11 

l . l l 

2.18 

2.18 

2.83 

2.83 

H = (1 - (E - A)/D)»100 
I = (H(l) + H(2))/2 

I 
AVERAGE 
PERCENT 

MOISTUIE 

0.27 

0.06 

0.35 

i . i i 

2.18 

2.83 

TOTAL PERCENT MOISTURE LOSS (l)+(2) = 5.53 X 
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SPi?^<^[.E NUMBER A - 1 0 £ 4 
5 & WEC SAMPLE D E S I G N A T I O N JFR 1 4 5 8 . 4 

"̂ 'ER'tAL FRACTURE ANALYSIS 

A B 

INITIAL 

CRUCIOJ SAMPLE 

TEMPERATURE UT (ga) UT (ga) 

30 C 442.75 240.70 

HOC 

175 C 

250C 

30OC 
THERJWL FRACTURE AT 300 C 

CRUCIBLE 

+ SfWPLE 
UT (ga) 

683.45 

SAMPLE 
HEIGHT 
30 C (ga) 

240.00 

FINAL 
UT (ga) 

682.75 

682.72 

680.32 

682.31 

579.42 
579.42 

679.03 

679.03 
678.97 

HEATING 

TIME 

(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

MOISTURE 

LOSS (ga) 

0.70 

0.73 

3.13 
1.14 

4.03 

4.03 

4.42 
4.42 

4.48 

AVERAGE 
MOISTURE 

LOSS (ga) 

0.72 

2.14 

4.03 

4.42 

PERCENT 

MOISTURE 

0.29 

0.30 

1.01 

0.18 

1.39 

1.39 

1.55 

1.55 

1.57 

AVERAGE 
PERCENT 

MOISTURt 

0.30 

0.60 

1.39 

1.55 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

200C 

300 C 

350C 

40OC 

500C 

CRUCIBLE 

UT (ga) 

442.74 

SAMPLE 

UT (ga) 

232.07 

CRUCIBLE 

+ SfWPLE 
UT (ga) 

674.81 

SAMPLE 
HEIGHT 

HOC (ga) 

231.86 

FINAL 
UT (ga) 

674.52 

574.62 
574.48 

674.40 

674.17 

574.17 

672.63 

572.62 

671.66 

571.65 

678.67 

678.87 

fCATING 

TI fC 

(HRS) 

18.80 

1.88 

48.88 

1.00 

18.00 

1.00 

18.08 

1.80 

18.80 

1.88 

48.80 

1.00 

MOISTURE 
LOSS (ga) 

0.19 

0.19 
0.41 
0.41 

0.64 

0.64 

2.18 

2.19 

3.15 

3.16 

3.94 

3.94 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.19 

0.41 

0.54 

2.18 

3.15 

3.94 

PERCENT 

MOISTURE 

LO^ 

0.06 

0.08 

0.09 

0.09 

0.19 

0.19 

0.86 

0.86 

1.28 

1.28 

1.62 

1.62 

AVERAGE 
PERCENT 

MOISTURE 

0.08 

0.09 

0.19 

0.86 

1.28 

1.62 

(1) THERMAL FRACTUK ANALYSIS 

TOTAL MOISTURE LOSS » 4 .48 ga 

PERCENT MOISTURE LOSS = 1.57 X 

(2) MOISTURE CONTENT ANALYSIS 

TOTAL MOISTURE LOSS > 3.94 ga 
ICRCENT MOISTURE LOSS (I(l)+I(6)) » 1.70 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) - 8.42 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 3.27 X 

EQUATICMS 

B = C - A 
C = A + B 
D = £ - A 
F = C - D 
G = (F(l) + F(2))/2 
H = (1 - (E - fl)/D)fl00 
I = (H(l) + H(2))/2 
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3M -̂ '̂. £ NUMBER A-1015 
3 S WEC SAMPLE DESIGNATION J F R £ v ' i : a . 71 

'i-ER'̂ QL Fi»̂ CTjRE î NflLrSIS 

INITIf f . 

CRUCIBLE SAMPLE 
TEMPERATURE UT (ga) WT (oa) 

30 C 459.59 259.34 

HOC 

175 C 

250 C 

3 5 0 C 
THERMAL FRACTURE AT 350 C 

CRUCIBLE 
+ ffiMPLE 

UT (ga) 

718.93 

SAMPLE 
WEIGHT 

30 C (ga) 

259,33 

FINAL 
UT (ga) 

718.92 

718.90 
718.87 

718.87 

718.84 

718.84 

718.81 

718.81 

718.11 

HEATI-^ 

TJItE 
(HRS) 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

WISTURE 

LOSS (ca) 

0.01 

0.03 

0.06 

0.06 

0.09 

0.09 

0.12 

0.12 

0.82 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.02 

0.06 

0.09 

0.12 

PERCENT 

MOISTURE 

.00 

0.01 

0.02 

0.02 

0.03 

0.03 
0.04 

0.04 

0.31 

AVERflE 
PERCENT 

M)ISTUI€ 

0.01 

0.02 

0.03 

0.04 

(CISTUIE CtWTENT ANALYSIS 

A B O D E 

CRUCIBLE SAMPLE 
CRUCIBLE SAMPLE + SAMPLE VEim FINAL 

TEMPERATURE UT (ga) UT (ga) UT (ga) HOC (ga) UT (ga) 

110 C 

200C 

300 C 

350 C 

400 C 

500 C 

459.57 252.13 711.70 252.01 

(1) THERWl FWCTURE ANALYSIS 

TOTAL MOISTURE LOSS = 0.82 ga 

PERCENT MOISTURE LOSS = 0.31 X 

(2) MOISTURE CtMENT WW.YSIS 
TOTAL MOISTURE LOSS = 0.23 ga 
PERCENT MOISTURE LOSS (I(l)+I(5)) = 0.09 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.85 ga 
TOTAL PERCENT MOISTURE LOSS (1)+(2) = 0.40 X 

F G H I 
HEATING AVERAGE PERCENT AVERAGE 
TIME MOISTUIE MOISTURE MOISTURE PERCENT 
(HRS) LOSS (ga) LOSS (ga) LOSS MOISTURE 

711.58 

711.58 

711.57 

711.57 

711.54 

711.53 

711.51 

711.51 

711.49 

711.48 

711.48 

711.47 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

0.12 

0.12 

0.13 

0.13 

0.16 

0.17 

0.19 

0.19 

0.21 

0.22 

0.22 

0.23 

EQUATIONS 

B 

C 
D 

F 

G 

H 

I 

= C - A 

= A + B 

= E-A 

= C-D 

= (F(l) + 

= (1 - (E 

= (H(l) + 

0.12 

0.13 

0.17 

0.19 

0.22 

0.23 

F(2))/2 

- A)/D)»10O 

H(2))/2 

0.05 

0.05 

.00 

.00 

0.02 

3.02 

0.03 

0.03 

0.04 

0.04 

0.04 

0.04 

0.05 

.00 

0.02 

0.03 

0.04 

0.04 
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SAMPLE NUMBER A-1016 
S £< WEC SAMPLE DESIGNATION JFR 2033.6 

'-ER^PL -RC 

TEMPERATURE 

^ C 

110 C 

175 C 

250C 

350C 

375 C 

THERMAL 

' .RE ASfi.N 

<^ 

CRUCIBLE 

WT (CB) 

454.87 

•313 

IMITIPi 

sa*DLE 

WT (ga) 

£83.90 

FRACTUiE AT 375 C 

CRUCIBLE 
- SA«PLE 
WT (CI) 

738.77 

n 
J 

Sfl'̂ PLE 

WEIGHT 

3? C (CI) 

£83.89 

'-

-ISAL 

Ŵ  (:») 

738.76 

738.75 

738.58 

738.58 

738.51 

738.50 

738.53 

738.53 

738.52 

738.52 

738.15 

- E H ' I N S 

-rye 

(-RS) 

13.l?0 

i.ao 
18.00 

1.00 

13.00 

^> We 

18.00 

1.00 
48.00 

1.00 

r 

yniQ-jpc 

_C'S3 •,:«>) 

3.01 

e.02 
0.09 

0.09 

0.16 
0.17 

0.24 
0.24 

8.25 

0.25 

0.6: 

•;vERCiC-E 

*o:ŝ .RE 
-CSS (SB) 

0.31 

0.39 

0.15 

0,24 

3.25 

-

"^i^ziyj 
•'CIS-RE 

.00 

8.31 

S.03 

2.83 

e.35 

3.36 
^.08 

3.38 

0.08 

3.08 

3.21 

TOIS'URE CONTENT ANALYSIS 

TEMPERATURE 

110 C 

200 0 

3000 

350C 

400 C 

soec 

A 

CRUCIBLE 

WT (ga) 

454.89 

S 

S^P^wE 

WT (ca) 

275.97 

C 

CRUCIBLE 

+ SAMPLE 

UT (ga) 

731.86 

D 

SAMPLE 

WEI3HT 

110C (ca) 

276.86 

E 

FINAL 

WT igii) 

731.75 

731.74 

731.71 

731.71 

731.55 

731.65 

731.50 

731.50 

731.46 

731.44 

731.34 

731.33 

HEATINS 

•^I« 

(-RS) 

ia.30 

1> vV 

18.00 

1.00 

13.00 

1.30 

48. M 

1.00 

18.00 

1.00 

18.00 

1.00 

' 

*OISrjR£ 

LOSS (cn) 

0.11 

3.12 

0.15 

0.15 

3.£l 

0.21 

3.36 

3.36 
0.40 

0.42 

0.52 

0.53 

3 

PVEiffiGE 

'^IS^'jRE 

LOSS (CIB) 

3.12 

3.15 

0.21 

0.36 

0.41 

0.52 

H 

PERCENT 

*0!STUR£ 

LOSS 

3.04 

3.34 

3.31 

3.31 

3.04 

3.3* 

e.39 

3.39 

3 . 1 * 

3.11 

0.15 

0.15 

(1) THERMAL FRACTU!« ANft-YSIS 

TOTfS. ffllSTURE LOSS = 0.61 ga 

PERCENT MOISTURE LGSS = 0 .21 X 

(2) MOISTUIE OMENT fli^LYSIS 

'DTfiL MOISTURE LOSS = 3.52 gai 

PERCENT TOISTu'RE LOSS ( I d ) + 1 ( 5 ) ) = 3 .19 X 

TOTAL MOISTURE LOSS PR(»I TW£ SAMOLE 

TOTAL MOISTUiE LOSS ( l ) + (2) = 1.13 ca 

TOTAL PERCENT MOISTURE LOSS ( l ) + ( 2 ) = 3 .40 % 
70 

EQUATIONS 

B = C - A 

C = fl + B 
D = E - A 

F = C - D 

3 = (F(l) + F(2))/£ 
H = (1 - (E - fl)/D)»l« 
I = (M(l) + '-'(2))/2 



-3̂ 'i-̂ _E -L'̂ BE'̂  A-l:Z;l3 
i K UET oPvQi_p DESISNATIC" J^'R £'05-}-e> 

'-ER'̂ L̂ -RaC"'.RE PAfl-YSIS 

Q B C D E 
INITIAL CRUCIBLE SAMPLE 

CRUCIBLE SAMPLE + SAMPLE WEIGHT FINAL 
WT (CM) UT (ca) WT (ga) 30 C (ga) UT (ga) TEMPERATURE 

30 C 

110 C 

175 C 

2 ^ C 

275 C 
THERfWL FRACTURE AT 275 C 

450.21 276.78 725.99 276.75 726.97 
725.97 
726.84 
726.83 
726.71 
725.71 
726.57 
726.57 
726.23 

F S H 
^^TING flVER*^ 
TIME MOISTURE MOISTURE PERCENT 
(HRS) LOSS (ca) LOSS (cm) MOISTURE 

48.00 
IM 

18. N 
l.W 

18.00 
1.00 

18.00 
1.00 

0.K 
0.02 
0.15 
0.16 
0.28 
0.28 
0.42 
0.42 
0.76 

0.02 

0.15 

0.28 

0.42 

0.01 
0.01 
0.05 
0.05 
0.09 
0.09 
0.14 
0.14 
0.27 

AVERflK 
PERCENT 
MOISTURE 

0.01 

0.05 

0.09 

0.14 

miS'U^ CONTENT WALYSIS 

B C D £ 
CRUCIBLE SAMflE 

CRUCIBLE SAMPLE + SAMPLE HEIGHT FINAL 
TEMPERATJRE HT (ga) WT (ga) HT (ca) U K (ga) UT (ga) 

F G H I 
HEATING AVERAGE PERCENT AVERAGE 
TIME MOISTURE MOISTURE MOISTURE PERCENT 
(HRS) LOSS (ga) LOSS (ga) LOSS W3ISTUIE 

110 C 

20OC 

300 C 

350C 

400 C 

500 C 

450.21 270.23 720.44 269.91 720.12 
720.12 
720.07 
720.05 
719.98 
719.98 
719.90 
719.90 
719.85 
719.83 
719.82 
719.80 

48.00 

18 

18 

18 

18 

48 

00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

0.32 
8.32 
0.37 
0.39 
0.46 
0.46 
0.54 
0.54 
0.59 
0.61 
0.52 
0.54 

0.32 

3.38 

0.46 

0.54 

0.60 

0.63 

0.12 
0.12 
0.02 
0.03 
0.(6 
3.05 
0.08 
0.08 
0.10 
0.11 
0.11 
0.12 

0.12 

0.02 

0.05 

0.08 

0.10 

0.11 

(1) T^€RMAL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 0.76 ga 
PERCENT MOISTURE LOSS = 0.27 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.63 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.23 X 

TOTAL WISTURE LOSS FROM THE SAMPLE 
TOTW. WISTURE LOSS (l)+(2) = 1.39 p 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.50 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
G = (F(l) + F(2))/2 
H = (1 - (E - A)/D)»10O 
I = (H(l) + H(2))/2 
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'JA^-'PLE \Ur iBER A-I1Z1I4 
3 A ^AJEC SAMPLE D E S I G N A T I C N JFR =;A1 

^-ER*q: "RflCT'jRE ANfiL/SIS 

q B C D E - G H I 
INITIAL CRUCIBLE SAMPLE t̂ EATING AVERAGE AVERAGE 

CRUCIBLE SAMPLE + SAMPLE WEIGHT ^INAL TIME MCIST'JRE ,«ISTURE PERCENT PERCENT 
TEMPERATURE HT (aa) WT (ca) WT (cn) 30 C (on) WT (ca) (HRS) LOSS (ga) LOSS (gn) MOISTURE MOISTURE 

30C 

110 C 

175 C 

250 C 
THERMAL FRACTURE AT 250 C 

442.70 283.38 726.08 283.33 726.03 
725.03 
725.91 
725.90 
725.75 
725.74 
725.48 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 

9.95 
0.05 
0.17 
0.18 
0.33 
0.34 
0.60 

0.05 

0.16 

0.34 

0.02 
0.02 
0.04 
0.05 
0.10 
0.10 
0.19 

0.02 

0.04 

0.10 

MOISTURE O M E N T ANALYSIS 

TEMPERATUffi 

HOC 

£00 C 

300 C 

350C 

400 C 

500 C 

A 

CRUCIBLE 

UT (ga) 

442.70 

B 

SAMPLE 

WT (gn) 

275.28 

C 

CRUCIH£ 

+ SAMPLE 

UT (ga) 

717.98 

D 

^ P L E 

WEIGHT 

HOC (ga) 

274.89 

E 

FINAL 

UT (ga) 

717.59 

717.59 

717.52 

717.51 

717.42 

717.42 

717.34 

717.34 

717.26 

717.26 

717.19 

717.19 

HEATING 

TIME 

(HRS) 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

F 

MOISTUIE 

LOSS (ga) 

0.39 

0.39 

0.46 

0.47 

0.56 

0.56 

0.64 

0.54 

0.72 

0.72 

0.79 

0.79 

S 

A^RAGE 

MOISTURE 

LOSS (gn) 

0.39 

0.47 

0.56 

0.64 

0.72 

0.79 

H 

PERCENT 

MOISTURE 

LOSS 

0.14 

0.14 
0.03 
0.03 
0.06 
0.06 
0.09 
0.09 
0.12 
0.12 
0.15 
0.15 

I 
AVERAGE 

PERCENT 

MOISTURE 

0.14 

0.03 

0.06 

0.09 

0.12 

0.15 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 0.50 ga 
PERCENT MOISTURE LOSS = O.19 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.79 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.29 X 

TOTAL MOISTURE LOSS FROM Tl€ SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.39 ga 
TOTAL PERCENT WJISTURE LOSS (l)+(2) = 0.48 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
6 = (F(l) + F(2))/2 
H = (1 - (E - A)/D)tl0O 
I = (H(l) + H(2))/2 
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SAMPLE NUI^BER A - l ^ l S 
3 «• WEC SAMDLE D E S I G N A T I O N J'=̂ R E M - 5 B . 6 

'HERMPL t̂ RACTURE ANALYSIS 

B C D 

INITIffl . CRLCIBLE SAMPLE 

F S H I 

HEATING AVERAGE AVERAGE 

TEMPERATdi€ 

30C 

HOC 

175 C 

250C 

275 C 

CRUCIOI 

WT (ga) 

459.50 

SAMPLE 

WT (oa) 

312.59 

THERMAL FRACTURE AT 275 C 

+ SAMPLE 

WT (ga) 

772.29 

V£im 
30 C (ga) 

312.69 

FINAL 

WT (ca) 

772.29 

772.28 

772.19 

772.19 

772.09 

772.09 

772.06 

772.02 

772.02 

T i t 
(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

i«OISTJRE 

LOSS (ga) 

0.00 

0.01 

0.10 

0.10 

0.20 

0.20 

0.23 

0.27 

0.27 

MOISTUIE 

LOSS (ca) 

.00 

0.10 

0.20 

0.25 

PERCENT 

MOISTURE 

0.00 

.00 
0.03 

0.03 

0.06 

0.06 

0.07 

0.09 

0.09 

PERCENT 

MOISTURE 

.00 

0.03 

0.06 

0.08 

fCISTURE CONTENT WWLYSIS 

A B C 

CRUCIBLE 

CRUCIBLE SAMPLE + SAMPLE 

TEMPERATURE HT (ga) WT (ga) UT (ga) 

H O C 459.64 305.12 764.76 

200C 

30OC 

350C 

400C 

500C 

(1) THERMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 0.27 ga 

PERCENT MOISTURE LOSS = 0.09 X 

(2) MOISTURE CONTENT ANALYSIS 

D 
SAMPLE 

HEIGHT 

HOC (ga) 

304.79 

TOTAL IttlSTURE LOSS > 0.82 ga 

PERCENT MOISTURE 1 OSS ( I ( l ) + I ( 6 ) ) = 0.27 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 

TOTAL MOISTURE LOSS ( l ) + ( 2 ) = 1.89 ga 

E 

FINAL 

UT (ga) 

764.43 

764.43 

764.37 

764.37 

764.38 

764.30 

764.12 

764.12 

764.05 

764.05 

763.94 

763.93 

HEATING 

TIK 
(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

LUSS (ga) 

0.33 

0.33 

0.39 

0.39 

0.46 

0.46 

0.64 

0.54 

0.71 
0.71 
0.82 
0.83 

EQUATIONS 

B 
C 
D 
F 
G 
H 
I 

= C - A 
= A + B 
= E - A 
= C - D 
= (F(l) 

G 
AVERAGE 

MOISTURE 

inSS (ga) 

0.33 

0.39 

0.46 

0.54 

0.71 

0.82 

+ F(2))/2 

H 
PtHCENT 

MOISTURE 

LOSS 

0.11 

0.H 
0.02 

0.02 

0.04 

0.04 

0.10 

0.10 

0.12 

0.12 

0.16 

0.16 

= (1 - (E - A)/D)«1O0 
= (H(l) + H(2))/2 

I 
AVER(»E 

PERCENT 

MOISTURE 

0.11 

0.02 

0.04 

0.10 

0.12 

0.16 
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SAMPLE NUMBER A-10E0 
3 I- WEC SAMPLE DESIGNATION JFR £539.3 

TiERMAL -RACTURE aNffl.Y3IS 

A B C D E 
INITIAL CRUCIBLE SAMPLE HEATING 

CRUCIBLE SAMPLE + SAMPLE fcCIGHT FINAL TIME 
TEMPERATURE HT (ga) UT (ga) UT (ga) 30 C (ga) HT (ca) (HRS) 

F S H I 
AVERAK AVERAGE 

MOISTURE MOISTURE PERCENT PERCENT 
LOSS (ga) LOSS (ga) MOISTURE MOISTURE 

30C 

HOC 

175 C 

250 C 

325C 

459.65 334.42 

THERMAL FRACTURE AT 325 C 

794.07 334.37 794.« 
794.01 
793.87 
793.87 
793.83 
793.83 
793.70 
793.67 
/92.80 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

0.05 
0.06 
0.20 
0.20 
0.24 
0.24 
0.37 
0.40 
1.27 

0.06 

0.20 

0.24 

0.39 

0.01 
0.02 
0.04 
0.04 
0.06 
0.06 
0.10 
0.10 
0.36 

0.02 

0.04 

0.06 

0.10 

MOISTURE CONTENT AfWLYSIS 

A B C D E F 6 H I 
CRUCia^ SAMPLE HEATING AVERAGE PERCENT AVERAGE 

CRUCIBLE SmPLE + SMPLE HEIGHT FINAL TIME MOISTUIC MOISTURE MOISTURE PERCENT 
TEMPERATURE UT (ga) HT (ga) UT (ga) HOC (ga) UT (ga) (HRS) LOSS (ga) LOSS (ga) LOSS MOISTURE 

110 C 

20OC 

300C 

350 C 

40OC 

soec 

459.72 327.42 787.14 326.84 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 1.27 ga 
PERCENT MOISTURE LOSS = 0.36 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS - 0.95 ga 
PERCENT MOISTURE LOSS (I{l)+I(6)) = 0.29 X 

TOTAL MOISTURE LOSS FROM J\£ SAMPLE 
TOTAL MOISTURE LOSS (I)+(2) = 2.22 ga 
TOTAL PERCENT MOISTURE LOSS (l}+(2) > 8.55 X 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
6 = (F(l) + F(2))/2 
H = (1 - (E - A)/D)*180 
I s (H(l) + H(2))/2 

786.56 
786.56 
786.55 
786.54 
786.41 
786.41 
783.38 
786.38 
786.21 
786.28 
786.19 
786.18 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

0.58 
0.58 
0.59 
0.50 
0.73 
0.73 
3.76 
0.76 
0.93 
0.94 
0.95 
0.96 

EQUATIONS 

0.58 

0.60 

0.73 

2.26 

0.93 

0.95 

0.18 
0.18 
.00 

0.01 
0.05 
0.05 
0.97 
0.06 
0.11 
0.11 
0.H 
0.12 

0.18 

.00 

0.05 

0.51 

0.11 

0.11 

74 



SAMPLE MUMBER A-lw?17 

S S wEC SAMPLE DESIGNATION :ga. 

r-i£RMft. FRAC'̂ URE iWALYSIS 

TEMPERATURE 

30 C 

HOC 

175 C 

250 C 

350 C 

A 

CRUCIBLE 
WT (ga) 

450.29 

B 

INITIAL 
SAMPLE 

UT (ga) 

312.18 

TriERJWL FRACTURE AT 350 C 

C 

CR!JCIBLE 

+ SAMPLE 

UT (ga) 

752.47 

D 

SAMPLE 
WEIGHT 

30 C (ca) 

312.10 

E 

FIWL 
WT (ca) 

762.39 
752.40 

751.93 

751.93 
761.44 

761.44 

761.26 

751.24 

760.33 

HEATING 

T I« 

(HRS) 

18. ra 

1.00 

18.00 

1.00 

18.00 

1.00 
18.00 

1.00 

Z" 

i«ISTURE 
LOSS (ga) 

0.08 

0.07 

0.54 

0.54 

1.03 

1.03 

1.21 

1.23 

2.14 

5 

AVERAGE 
MOISTURE 

LOSS (ga) 

0.08 

0.54 

1.03 

1.22 

M 

PERCEHT 

M3IS7JRE 

LOSS 

0.03 

0.02 

0.15 

0.15 

0.30 

0.30 

0.36 

0.37 

0.66 

i 

AVERAGE 
PERCENT 

«)ISTURE 

0.02 

0.15 

0.:^ 

0.37 

MOISTURE CONTENT ANALYSIS 

TEMPERATJIS 

110 C 

£00 C 

3WC 

350 C 

400 C 

50OC 

A 

CRUCIBLE 

UT (ca) 

450.33 

B 

SAMPLE 

UT (ga) 

304.35 

C 

CRUCIBLE 

+ SAMPLE 
UT (ca) 

754.68 

D 

SAMPLE 
WEIGHT 

HOC (ga) 

304.22 

E 

FINAL 

UT (ga) 

754.55 

754.54 
754.47 

754.47 

754.35 

754.35 

753.97 
753.97 

753.73 

753.72 
753.42 

753.41 

HEATING 

TI.€ 

(HRS) 

18.00 

1.00 
18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

18.00 

1.00 

18.00 
1.00 

c 

MOISTURE 

LOSS (ga) 

0.13 

0.14 

0.21 

0.21 

0.33 

0.33 
0.71 

0.71 

0.95 

0.96 

1.26 

1.27 

S 

AVERAK 

MOISTURE 

LOSS (ga) 

0.13 

0.21 

0.33 

0.71 

0.95 

1.26 

H 

PERCENT 

ffilSTURE 
LOSS 

0.04 

0.05 

0.03 

0.03 
0.07 

0.07 

0.19 

0.19 

0.27 

0.27 

0.37 

0.37 

I 

AVERAGE 

PERCENT 

MOISTURE 

0.04 

0.03 

0.07 

0.19 

3.27 

0.37 

(1) THERfWL FRACTURE fWALYSIS 

TOTAL MOISTUIE LOSS = 2.14 ga 

KRCENT MOISTUIE LOSS = 0.66 X 

(2) MOISTURE CONTDJT AIWLYSIS 
TOTAL MOISTURE LOSS = 1.26 ga 

PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.41 X 

TOT(«. MOISTURE LOSS FRffll THE SAMPLE 

TOTAL MOISTURE LOSS (l)+(2) = 3.40 ga 

TOTffl. PERCENT MOISTURE LOSS (l)+(2) - 1.07 X 

EQUATIONS 

B = C -ft 

C » ft + B 

D = E-fl 

F = C - D 

S = (F(l) +F(2))/2 

H = (1 - (E - A)/D)»10O 

I = (H(l) + H(2))/2 
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3PMPLE NUMBER A-10ia 
S & WEC SAMPLE DESIGNATION JFR E65c:. 1 

"-ERMAL -'5CTURE a?iffi.YSIS 

A B C D E - 3 H I 

INITIAL CRUCIBLE SAMPLE rCATING AVERAGE AVERAffi 
CSJCIH.E SAMPLE + SAMPLE WEIGHT FINAL Tipc MOISTURE MOISTURE PERCENT PERCENT 

^PERATURE WT (ga) HT (ga) HT (ca) IM C (ga) WT (ga) (HRS) LCSS (ga) LOSS (ga) MOISTURE MOISTURE 

38 C 

118 C 

175 C 

258C 

442.72 288.37 

THERMft. FRACTURE AT 258 C 

288.34 731.06 
731.06 
738.90 
730.90 
7:».81 
730.80 
730.61 

18. W 
1.30 

18.00 
1.00 

18.00 
1.00 

18.00 

0.03 
0.03 
0.19 
0.19 
0.28 
0.29 
0.48 

0.03 

0.19 

0.29 

0.01 
0.01 
0.06 
0.06 
0.09 
0.09 
0.16 

0.01 

0.06 

0.89 

MOISTURE CONTENT ANW.YSIS 

TEMPERATURE 

110 C 

2eoc 

30OC 

350 C 

40OC 

500 C 

A 

CRUCIBLE 
HT (ga) 

442.77 

B 

SAMPLE 

UT 

281 

(ga) 

.17 

C 

CRUCIBLE 

+ SAMPLE 

UT (ga) 

723.94 

D 

SAMPLE 
WEIGHT 

HOC (ga) 

280.89 

c 

FINAL 
WT (gn) 

723.66 

723.66 

723.58 
723.58 

723.48 

^3 .48 

723.38 

723.38 

723.34 

723.34 

723.29 

723.27 

HEATING 

TIME 

(HRS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

46.00 

1.00 

18.00 

1.00 

F 

MOISTURE 

LOSS (ga) 

0.28 

0.28 

0.36 

0.36 

0.46 

0.46 

0.56 

0.56 

0.60 

0.50 

0.65 

0.67 

S 

AVERAK 

MOISTURE 
LOSS (ga) 

0.28 

0.36 

0.46 

0.56 

0.68 

0.56 

H 

PERCENT 

MISTURE 
LOSS 

0.10 
0.10 
0.03 
0.03 
0.06 
0.06 
0.10 
0.10 
0.11 
0.11 
0.13 
0.14 

I 
AVERAGE 

PERCENT 

MOISTURE 

0.10 

0.03 

0.06 

0.10 

0.11 

0.14 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL WISTURE LOSS = 0.48 ga 
PERCENT MOISTURE LOSS = 0.16 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = ' 0.66 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.24 X 

TOT(«. MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.14 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.40 X 

EQUATIONS 

B = C -ft 
C = A + B 
D = E-ft 
F = C - D 
S = (F(l) +F(2))/2 
H = (1 - (E - A)/D)*l« 
I = (H(l) + H(2))/2 
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iP|,ip,_£ •vU'rt&ER A - l i i l i ^ j 
S R v'.EC SAMPLE DES I GNAT IC-^ " E- ' . 1 

-ugRWfli. C3flc-^!5r a^PLVSIS 

;̂  3 : : E 

'X.'ioi C ' J C I B L E 5a*2LE 

CRIXIBLE SQMCLE ^ Sfl«=.E # E : 3 - ' - : ^ ! 0 . 

TEmPERflT-jRE WT (cn) WT (:a) W' (cj.) 30 C (cr/i) W"" (c'c) 

30 C 

HOC 

175 C 

250 C 

350C 

400 C 

500 C 

1175.41 304.70 1480.11 

Tt€fflWL FRACTURI!« OF SAMPLE DID NOT OCCUR. 

M3ISTURE CONTENT SNALVSIS 

304.50 1475.91 
1479.90 
1477.63 
1477.50 
1475.84 
1475.31 
1475.55 
1475.55 
1473.81 
1473.81 
1469.58 
:469.53 
1456.39 
1466.38 

!H3S) 

:&.iz 
1.33 

IS. 33 
1.30 

18.30 
1.00 

18.00 
l.M 

1.00 
18.00 
l.M 

48.00 

fl'v'E'csE PVE'CEE 

r.'5'lRE '•CIS'L'E o-Qrzx-' 3cqr;£\-

153 {:"!) JSS {;w) î QIE'̂ L'RE ^OISTJRE 

3.20 

3.21 
2.48 
2.51 
4.27 
4.30 
4.56 
4.56 
6.30 
6.30 

10.53 
10.58 
13.72 
13.73 

3.20 

2.49 

4.28 

4.56 

5 . ^ 

10.55 

13.72 

3.07 
3.37 
0.75 
3.75 
1.34 
1.35 
1.43 
1.43 
2.00 
2.m 
3.39 
3.41 
4 .H 
4.4A 

3.37 

3.75 

1.34 

1.A3 

2.30 

3.40 

4.44 

A B C 

CR'XIBLE 

CRUCIBLE SAMOi-E + SAMPLE 

TEMPERATURE WT (ga) WT (ga) WT (ca) 

H O C 442.78 285.14 727.92 

200 C 

3 0 0 C 

3 5 0 C 

400 C 

5 0 0 C 

(1) THERMft. FRACTURE AIWLYSIS 

TOTAL MOISTURE LOSS = 13.72 ca 

PERCENT "OISTURE LOSS = 4 .44 X 

(2) »«OISTURE CONTENT fflWLYSIS 

TOTAL MOISTURE LOSS = 1 

D 
SAMPLE 

HEIGHT 

nZC (ca) 

284.37 

. 4 8 cm 

PERCENT miSTURE LUSS ( I ( l ) + I ( 5 ) ) = 3.52 % 

TOTft. MOISTURE LOSS FROM THE SAMPLE 

TOTAL MOISTURE LOSS ( l ) + ( 2 ) = 15.20 am 

P 

FINAL 

WT (ga) 

727.15 
727.15 

727.01 

727.00 

726.90 

725.89 

726.86 

726.86 
726.79 

725.79 

725.44 

725.44 

HEATINB 

TIME 

(HRS) 

48.00 

l.ro 
18.30 
1.00 

18. M 

um 
18.30 
1.00 

18. M 
1.00 

48.00 
1.00 

77 

c 

MOISTURE 

LUSS (on) 

0.77 
3.77 
3.51 
3.92 
1.32 
1.33 
1.35 
1.36 
1.13 
1.13 
1.48 
1.48 

EQUATIONS 
— 
B 
n 
U 
D 
F 
S 
H 
I 

= C - A 
= A + B 
= £ - A 
= C - D 
= (F(I) 

G 
AVERAGE 

MOISTURE 

LOSS (ga) 

3.77 

3.9i 

1.32 

1 . % 

1.13 

1.48 

+ F(2))/2 

•-I 

PERCENT 

MOISTU!^ 

LOSS 

0.27 

3.27 

3.05 

2.m 
3.09 

3.39 

3.10 

0.10 
3.13 
3.13 
0.25 
0.25 

= (1 - (E - A)/D)»10O 
= (H(l) + H(2))/2 

I 
AVERAGE 
PERCENT 

MOISTURE 

0.27 

3.35 

3.39 

0.10 

3.13 

0.25 



SAMPLE NUMBER A-1006 
S 8c WEC SAMPLE DESIGNATION ZEE 204iZi. 8 

THERMAL FfWCTURE ANALYSIS 

A B C D 
INITIAL CRUCIBLE SAMPLE 

CRl£IBLE SAMPLE + SAMPLE HEIGHT 
TEMPERATURE HT (ga) UT (ga) UT (ga) 30 C (ga) UT (ga) 

30 C 

110 C 

175 C 

2 ^ C 

325C 

455.03 ,\72,34 

THERtWL FRACTURE AT 325 C 

787.37 332.31 

t 

FINAL 

UT (ga) 

787.34 

787.32 

787.16 

787.15 
786.97 

786.96 

786.82 

786.81 

786.20 

-ERRING 

TIME 

C-iRS) 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

48.00 
l . M 

'' 

MOISTURE 

LOSS (ca) 

0.03 
0.K 
0.21 
0.22 
0.40 
0.41 
0.55 
0.56 
1.17 

8 
9VERW5E 

iQISTURE 

LOSS (ca) 

0.04 

0.22 

0.40 

0.56 

"1 

OERCENT 

MOISTURE 

0.01 
0.36 
0.05 
0.06 
0.11 
0.11 
0.16 
0.16 
0.34 

"* 
OVERAGE 

PERCENT 

•ICISTURE 

0.01 

0.36 

0.11 

0.16 

MOISTURE CONTENT ANALYSIS 

A B C D E 
CRUCIBLE SfWPLE 

CRUCIKI SAMPLE + SAMPLE HEISfT fim. 
TEMPERATUK UT (ga) UT (ga) UT (ga) HOC (ga) UT (ga) 

HOC 

200 C 

3oec 

350C 

400 C 

500C 

455.02 325.59 780.71 325.48 

F G H I 
HEATING AVERAGE PERCENT AVEiWGE 
TIME MOISTURE MOISTURE MOISTURE PERCENT 
(HRS) LOSS (ga) LOSS (ga) LOSS IWISTUIE 

780.50 
780.51 
780.50 
780.50 
780.39 
780.34 
780.30 
780.27 
780.07 
780.07 
779.90 
779.91 

18.00 
1.00 

48.00 
1.00 

18.00 
1.00 

18.08 
1.00 

18. M 
1.00 

18.00 
l.M 

0.21 
0.20 
0.21 
0.21 
0.32 
0.37 
0.41 
0.44 
0.64 
0.64 
0.81 
0.80 

0.21 

0.21 

0.35 

0.43 

0.54 

0.81 

0.06 
0.06 
0.00 
0.00 
0.03 
0.05 
0.06 
0.07 
0.13 
0.13 
0.18 
0.18 

0.06 

0.00 

0.84 

0.07 

0.13 

0.18 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 1.17 ga 
PERCENT MOISTURE LOSS = 0.34 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL MOISTURE LOSS = 0.81 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.24 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.96 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.58 X 

EQUATKMS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
8 = (F(l) + F(2))/2 
H = (1 - (E - A)/D)fl80 
I = (H(l) + H(2))/2 
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SAMPLE NUMBER A-liZiiZi7 
S & WEC SAMPLE DESIGNATION ZEE i'/'. 

THERMAL FRACTURE QNPLVSIS 

A B C D 

INITIAL CRUCIBLE SAMPLE 

CRUCIBLE S»IOLE + SflxPLE WEIGHT 

''EMPERATUK WT (ca) WT (on) UT (qa) 30 C (B 

30 C 

110 C 

175 C 

250 C 

325C 

THERMAL FRACTURE AT 325 C 

443.09 307.30 750.39 307.29 

"I^iAL 

JT (CM) 

750.38 

750.38 

750.27 

750.26 

750.17 

750.17 

750.01 

750.01 

749.71 

-EPTIN'R 

TIWE 

(̂ ^RS) 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

*M3t Wfl 

1.00 

•* 

• ÎS '̂JRE 

LOSS (cm) 

0.01 

0.01 

0.12 

0.13 

0.22 

0.22 

0.38 

0.38 

0.68 

J 

AVERAGE 

^OIS' -LRE 

LOSS (ga) 

0.01 

0.13 

0.22 

8.38 

-• 

3E.RCEr 

"•̂ ISTURE 

.00 

.00 

0.04 

0.04 

0.07 

0.07 

0.12 

0.12 

0.22 

-
flVERflSE 

PERCENT 

*tQISTUHE 

.00 

0.04 

0.07 

3.12 

MOISTURE CONTENT ANALYSIS 

A B C 

CRUCIBLE 

D 

: SAMPLE 

CRUCIBLE aWPLE + SftMW.E HEIGHT 

TEMPERATURE HT (gn) UT (ga) UT (gn) 

H O C 459.74 299.45 759.19 

20OC 

300C 

350C 

4oec 

50OC 

(1) THERMAL FRACTURE ANALYSIS 

TOTAL MOISTURE LUSS = 0.68 gn 

PERCENT MOISTURE LUSS = 0.22 X 

(2) MOISTURE CONTENT WIALYSIS 

TOTAL MOISTURE LOSS = 

PERCENT MOISTURE LOSS ( I ( l ) + I ( 6 ) ) = 

TOTAL MOISTURE 1IISS FROM THE SAMPLE 

TOTAL MOISTURE LOSS (l)+(2) = 1. 

HOC (ga) 

299.30 

0.51 ga 

0.17 X 

19 cffl 

E 

FINAL 

HT (ga) 

759.04 

759.04 

758.97 

758.97 

756.92 

758.90 

758.87 

758.85 

758.77 

758.76 

758.69 

758.68 

HEATING 

TIME 

(HRS) 

18.00 

1 

48 

1 

18 

1 

18 

1 

18 

1 

18 

1 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

00 

F 

MOISTUfK 

LOSS (gn) 

0.15 

0.15 

0.22 

0.22 

0.27 

0.29 

0.32 

0.34 

0.42 

0.43 

0.50 

0.51 

EQIMTIONS 

B = C - A 

C = A + B 

D = E - A 

F = C - D 

G = (F(l) 

G 

AVERAK 

MOISTURE 

LUSS (ga) 

0.15 

0.22 

0.28 

0.33 

0.43 

0.51 

+ F(2))/2 

H 

PERCENT 

MOISTURE 

insR 

0.05 

0.05 

0.02 

0.82 

0.04 

0.05 

0.06 

0.86 

0.09 

0.09 

0.12 

0.12 

H = (1 - (E - ft)/D)tl0O 

I = (H(l) + H(2))/2 

I 

AVERAGE 

PERCENT 

MOISTURE 

3.05 

3.32 

3.84 

0.06 

0.09 

8.12 

TOTAL OEROrr MOISTURE LOSS ( l ) + (2) = 0 .39 X 
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SQ-'fPLE NUMBER A - l ^ i Z i l 
S S- WEC SAMPLE DESIGNATION 

'-ERi*AL FRACTURE 5>,(flLYS!S 

TEMPERATURE 

30 C 

HOC 

175 C 

250C 

350C 

A B 

INITIAL 

CRUCIBLE SAMPLE 
UT (ga) UT (ca) 

1177.70 257.90 

THERMAL FRACTURE AT 350 C 

C 
CRUCIBLE 

+ SAMPLE 
UT (ga) 

1445.50 

D 
SAMPLE 
WEIGHT 
30 C (ca) 

267.85 

: 

=INffl. 
WT (cm) 

1445.55 

1445.56 

1445.51 

1445.51 

1445.41 

1445.40 

1445.27 

1445.27 

1444.81 

-EPTiN-3 
TIME 

(HRS) 

18. W 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

z 

••OIS'JRE 
LGSS (ga) 

0.35 
3.04 

3.09 

0.09 

0.19 

0.20 

0.33 

0.33 
0.79 

3 
AVERAGE 
inn; :Ŝ URE 
LDSS (cm) 

3.04 

0.09 

0.19 

0.33 

J 

PERCENT 
'•^ISTL'RE 

LGSS 

3.82 
3.01 
0.01 
0.01 
0.05 
0.86 
0.10 
0.10 
0.28 

• 

WERAGE 
PERCENT 

*OIS-JRE 

3.32 

3.31 

0.85 

0.10 

MOISTURE CONTENT ANALYSIS 

TEMPERATURE 

HOC 

2000 

30OC 

350C 

40OC 

S0OC 

A 

CRUCIBLE 

UT (gn) 

121.63 

B 

SAMPLE 
HT (gn) 

254.39 

C 
CRUCIBLE 

+ SAMPLE 

UT (ga) 

376.02 

D 
SAMPLE 
HEIGHT 

HOC (ga) 

254.22 

E 

FINAL 
UT (gn) 

375.85 

375.85 

375.82 

375.82 

375.78 

375.78 

375.74 

37173 

375.65 

375.65 

375.49 

375.49 

HEATING 

TIME 

(HRS) 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

A a W 

18.00 

1.00 

48.00 

1.00 

F 

.MOISTURE 

LOSS (gn) 

0.17 
0.17 
0.20 
0 . ^ 
0.24 
0.24 
0.28 
0.29 
0.37 
0.37 
0.53 
0.53 

6 
AVERAGE 

MOISTURE 

LOSS (ga) 

0.17 

3.20 

0.24 

0.28 

0.37 

0.53 

H 
PERCENT 

MOISTURE 
LOSS 

0.07 

0.07 

0.01 

0.01 

3.03 

0.03 
0.04 

3.05 

0.08 

3.08 

0.14 

0.14 

I 
AVERAS 

PERCENT 

MOISTURE 

0.37 

0.01 

0.83 

0.05 

0.08 

0.14 

(1) THERMAL FRACTURE fWALYSIS 
TOTAL MOISTURE LOSS = 0.79 ga 
PERCENT MOISTURE LOSS = 0.28 X 

(2) MOISTURE CONTENT ANft.YSIS 
TOTAL MOISTURE LOSS = 0.53 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) = 0.21 X 

TOTAL MOISTURE LOSS FROM THE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) - 1.32 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.49 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - A 
F = C - D 
G = (F(l) + F(2))/2 
H = (1 - (E - A)/D)#100 
I = (H(l) + H(2))/2 

80 



SAMPLE NUMBER A-10iZi£ 
S & WEC SAMPLE DESIGNATTON ZEi:" i.24f_,. 

•̂ -JERMAL FRACTURE aNSLYSIS 

INITIAL 

CRXIBLE SAMPLE 

TEMPERATURE UT (ga) WT (ga) 

30 C 1192.43 255.87 

110 C 

175 C 

2 5 0 C 

3 2 5 C 
THERMAL FRACTURE AT 325 C 

CRXIBLE 

+ SAWPLE 
WT (gw) 

1458.30 

SfiMOLE 
HEIGHT 

30 C (cm) 

265.85 

' I S 'AL 
WT fc-j) 

1458.28 

1458.28 

1*58.24 

1458.21 

1458.16 

1458.12 

1458.09 

1458.09 
1457.64 

-EQ':\5 

TIME 

(i-RS) 

18.00 

1.30 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 

"OIS'̂ LRE 

LOSS (cn) 

0.02 

0.02 

0.06 

0.09 
0.14 

0.18 

0.21 

0.21 

0.66 

AVERAGE 
'^ISTURE 

LESS (cn!) 

3.02 

0.07 

0.16 

0.21 

^ERCE "̂̂  

*CISTjRE 

3.01 

3.01 

0.32 

3.33 

0.K 
0.06 
0.07 

0.07 

0.24 

PVEROSE 

^ERCE "̂̂  

''OIS^IRE 

3.01 

0 . ^ 

0.35 

3.07 

MOISTURE OWTENT (WALYSIS 

A 6 C D 

CRXIBLE SAMPLE 

CRXIBLE SAMPLE + SAMPLE WEIGHT 

TEMTCRATURE HT (ga) WT (ga) UT (ga) HOC (ga) 

HOC 

200 0 

^ C 

350C 

400 C 

500C 

139.44 258.28 397.72 258.03 

E 

FINAL 

UT (ga) 

397.47 

397.47 

397.43 

397.43 

397.36 

397.36 

397.29 

397.28 

397.20 

397.20 

397.13 

397.11 

HEATING 

TIME 

(t̂ RS) 

48.00 

1.00 

18.00 

1.00 

18.00 

1.00 

18.00 

1.00 
18.00 

1.30 

48. M 

1.00 

Z 

MOISTURE 

LOSS (ga) 

0.25 

0.25 

0.29 

0.29 

0.36 

0.36 

0.43 

0.44 

0.52 

0.52 

0.59 

0.51 

S 
AVERAGE 

KOISTURE 

LOSS (ga) 

0.2S 

0.29 

0.36 

0.44 

0.52 

3.60 

H 
flRCENT 

MOISTURE 
insR 

0.10 

0.10 

0.02 

0.02 
0.04 

0.04 

0.37 

3.37 

0.10 

3.10 

3.13 
3.14 

I 
AVERflGE 

PERCENT 

MOISTURE 

0.10 

0.02 

0.04 

3.07 

0.10 

3.14 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTURE LOSS = 0.56 ga 
PERCENT MOISTURE LOSS = 0.24 X 

(2) MOISTURE CONTENT ANft-YSIS 

TOTIL MOISTURE LOSS = 0.50 ga 
PERCENT MOISTURE L!KS (I(l)+I(6)) = 0.24 X 

TOTAL MOISTURE LOSS FROM THE SMPLE 
TOTAL MOISTURE LOSS {l)+(2) = 1.26 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.48 X 

EQUATIONS 

8 = C-fl 
C = ft + B 
D = E-fl 
F = C - D 
S = (F(l) + F(2))/2 
H = (1 - (£ - ft)/D)»10O 
I = m i ) + H(2))/2 
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SAMDLC NUMBER A-1004 
S «• WEC SAMPLE DESIGNATION ZEE i 4 1 6 . 1 

"HERMflL FRACTURE ANALYSIS 

INITIffl. 
CRXIBLE SAMPLE 

TEMPERATURE WT (oa) WT (ga) 

30 C 450.41 292.87 

HOC 

175 C 

250C 

3000 
THEiWAL FRACTUIC AT 300 C 

CRXIBLE 
+ SAMPLE 
UT (gn) 

743.28 

SAMPLE 
WEIGHT 
30 C (ga) 

292.74 

•^INPL 

WT (CM) 

743.15 

743.15 

741.88 

741.86 
741.24 

741.24 

740.95 

740.93 
740.31 

"EA^IVG 

TI^E 

I'̂ RS) 

18.00 

1.00 
18.00 

1.00 
18.00 

1.00 

48. M 

l .M 

MOISTURE 
LOSS (gn) 

0.13 

0.13 
1.40 

1.42 

2.04 

2.04 

2.33 

2.35 
2.97 

AVERAGE 
MCIST'JRE 

LOSS (cn) 

0.13 

1.41 

2.04 

2.34 

PERCENT 

iWISTURE 

3.04 

0.84 

0.43 

0.44 

0.65 

0.55 
0.75 

0.75 
0.97 

AVERAGE 
PERCENT 

MOISTURE 

0.84 

0.44 

0.65 

0.75 

MOISTURE OWTENT fflWLYSIS 

TEMPERATURE 

110 C 

200C 

30OC 

350C 

400 C 

50OC 

A 

CRXIBLE 
UT (ga) 

450.34 

B 

SAMPLE 

UT (ga) 

282.94 

C 

CRXIBLE 

+ SAMPLE 

UT (ga) 

733.28 

D 

SAMPLE 
HEIGHT 

HOC (gn) 

282.82 

E 

FINAL 
UT (ga) 

733.16 

733.16 

733.10 

733.09 

732.86 
732.84 

732.53 

732.52 

731.95 

731.96 

731.38 

731.38 

HEATING 

TIME 

(HRS) 

18. M 

1.00 
48.00 

1.30 

18.00 

1.00 

18.00 

1.00 

18. M 

1.00 

18.00 

1.00 

F 

MOISTURE 
LOSS (ga) 

3.12 

0.12 

0.18 

0.19 

0.42 
0.44 

0.75 

0.76 

1.33 

1.32 

1.90 

1.90 

5 

AVERAGE 

MOISTURE 

LOSS (ga) 

0.12 

0.18 

0.43 

0.75 

1.32 

1.90 

H 

PERCENT 

MOISTURE 

LOSS 

0.04 

0.04 

0.02 

0.82 

0.11 

3.11 

0.22 

0.23 

0.43 

0.42 

0.63 

0.53 

I 

AVERAGE 
PERCENT 

MOISTURE 

0.04 

0.02 

0.11 

0.22 

0.43 

0.53 

(1) THECAL FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 2 .97 ga 

PERCENT MOISTURE LOSS = 0 .97 X 

(2) MOISTURE CONTENT ffl«lYSIS 
TOTffl. MOISTURE LOSS = 

PERCENT MOISTURE LOSS ( I ( l ) + I ( 6 ) ) 

1.90 ga 

0.67 X 

TOTAL MOISTURE LOSS FROM WE SWIPLE 

TOTAL MOISTURE LOK (l)+(2) = 4.87 ga 

TOTAL PERCENT MOISTURE LOSS (l)+(2) = 1.64 X 

EQIWTIONS 

B = C - A 

C = A + B 

D = £ - A 

F = C - D 

G = (F(I) + F(2))/2 

H = (1 - (E - A)/D)»10O 

I = (H(l) + H(2))/2 
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SAMPLE NUMBER A-1005 
S S- WEC SAMPLE DESIGNATION ZEE EAE: 

THERMAL FRQC'̂ 'JRE ANflL^SIS 

q B 

INITIAL 

CRXIBLE SAMPLE 

TEMf€RATURE WT (ca) WT (ga) 

30 C 459.77 328.18 

110 C 

175 C 

2S0C 

300C 
THERMAL FRACTURE AT 300 C 

C 
CRICIBLE 

+ SAMPLE 
WT (ga) 

787.95 

D 
SAMPLE 
WEI3HT 

30 C (cn) 

323.12 

E 

• ÎNAL 
WT (ga) 

787.89 

787.89 
787.84 

787.85 

787.79 

787.79 
787.67 

787.64 

787.41 

HEATING 

TIME 
(HRS) 

18.00 

i.m 
18.00 

1.00 

18.00 

1.00 

48.00 

1.00 

u 

MOISTURE 
LOSS (ga) 

0.06 

0.36 

0.11 

0.10 
0.16 
0.16 
0.28 
0.31 
0.54 

J 

fiVERPGE 

MOISTURE 
LIBS (gn) 

3.06 

0.11 

0.16 

0.30 

-

PERCENT 

WISTURE 

0.02 
0.82 
0.02 
0.01 
0.03 
0.03 
0.07 
0.88 
8.15 

-
AVERAGE 
PERCEN-r 

«OISTL'SE 

3.32 

0.31 

0.33 

0.87 

MOISTURE O M E N T ANALYSIS 

TEMPERATURE 

HOC 

2WC 

300 C 

350 C 

4O0C 

5000 

A 

CRXIBLE 
UT (ga) 

443.09 

B 

SAMPLE 

HT (ga) 

321.58 

C 
CRXIBLE 

+ SAMPLE 

UT (ga) 

764.77 

D 
SAMPLE 
HEIGHT 

HOC (ga) 

321.48 

E 

FINAL 
WT (ga) 

754.57 

764.56 

764.56 

754.55 

764.45 

764.45 

764.45 
764.44 

754.40 

754.40 
754.40 
754.40 

HEATING 

TIME 

(HRS) 

18.00 
1.00 

48.08 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.M 
1.00 

c 

MOISTURE 

l.nSS (on) 

3.20 
0.21 
0.21 
0.22 
0.32 
0.32 
0.32 
3.33 
3.37 
0.37 
0.37 
0.37 

3 
AVERAGE 

MOISTURE 
LOSS (ga) 

0.20 

0.22 

0.32 

0.32 

3.37 

0.37 

H 
PERCENT 

MOISTURE 

LOSS 

0.06 

0.07 
.00 

0.01 
0.04 
0.04 
0.04 
0.04 
0.05 
0.8S 
0.05 
0.05 

I 
AVERA£ 
PERCENT 

MOISTURE 

0.86 

.00 

0.04 

0.34 

3.85 

3.35 

(1) THERMAL FRACTUIC ANALYSIS 
TOTffl. MOISTURE LOSS = 0.54 ga 
PERCENT MOISTURE LOSS = 0.15 X 

(2) MOISTURE CONTENT ANALYSIS 
TOTffl. MOISTURE LOSS = 0.37 ga 
PERCENT MOISTURE LOSS (I(l)+I(6)) => 0.11 X 

TOTffl. MOISTURE LOSS FROM THE SflMPLE 
TOTffl. MOISTURE LOSS (l)+(2) = 0.91 ga 
TOTffl. PERCENT MOISTURE LOSS (1)+(2) = 0.26 X 

EQUATIONS 

B = C - A 
C = A + B 
D = E - ft 
F = C - D 
6 = (F(l) + F(2))/2 
H = (1 - (E - A)/D)»100 
I = (H(l) + H(2))/2 
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SAMPLE NUMBER A-1008 
S &• WEC SAMPLE DESIGNATTQM : E E 2 6 4 5 . 9 

THERMAL FRACTURE WPLYSIS 

A B C D E 

INITIffl . CRXIBLE SAMPLE 

CRXIBLE SAMPLE + SAMPLE UEI&4T FINAL 

TEMPERATURE UT (ga) HT (ga) UT (ga) 1» C (ga) UT (gn) 

^ C 

HOC 

175 C 

250C 

350C 
THERMAL FRACTURE AT 350 C 

450.35 316.56 767.01 316.65 767.00 
766.99 
766.83 
756.83 
766.81 
766.80 
756.69 
766.59 
766.27 

f̂  6 r 

HEATING AVERPI^ 

TIME MOISTURE 'tQISTURE OERCEN"!" 

(HRS) LOSS (on) LOSS (oa) MOISTURE 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

0.01 
0.02 
0.18 
0.18 
0.20 

0.21 
0.32 
0.32 
0.74 

0.01 

0.18 

0.21 

0.32 

. 00 

0.01 
0.05 
0.05 
0.06 
0.06 
0.10 
0.10 
0.23 

AVERAGE 
PERCEN'T 
WISniRE 

0.85 

o« 96 

0.10 

,MOISTUf« CONTENT fflWLYSIS 

A B C 
CRXIBLE 

CRXIBLE SAMPLE + SAMPLE 

TEMPERATURE UT (ga) UT (ga) UT (ga) 

110 C 450.38 308.90 759.28 

£00 C 

30OC 

350C 

400C 

500 C 

(1) T)€RMAL FRACTURE ffl«LYSIS 
TOTffl. MOISTURE LOSS = 0.74 ga 

PERCENT MOISTURE LUSS " 0.23 X 

(2) MOISTURE OMENT ANALYSIS 

D 
SAMPLE 
HEIGHT 

HOC (ga) 

^ . 7 0 

TOTAL miSTURE LUSS - 0.60 ga 

PERCENT MOISTURE LOSS ( I ( l ) + I ( 5 ) ) = 0.19 X 

TOTAL MOISTURE LOSS l-HUM THE SAMPLE 
TOTAL MOISTURE KISS (l)+(2) = 1.34 ga 

E 

FINAL 
UT (gn) 

759.08 

759.08 
759.07 

759.06 

758.98 

758.96 
758.94 

758.93 

758.83 

758.83 
758.68 

758.68 

HEATING 

TIME 

(HRS) 

18.00 

1.00 
48.00 

1.00 
18.00 

i.oe 
18. M 
1.00 

18.08 
1.00 

18.00 
1.00 

F 

MOISTURE 

LOSS (ga) 

0.20 

0.20 

0.21 
0.22 
0.38 
0.30 
0.34 
0.35 
0.45 
0.45 
0.60 
0.50 

EQUATIONS 

B 
C 
D 
F 
G 
H 
I 

= C - A 
= A + B 
= E - A 
x C - D 
= (F(l) 

6 
AVERAK 

MOISTURE 

LUSS (gn) 

8.20 

8.21 

8.30 

0.34 

0.45 

0.60 

+ F(2))/2 

H 
PERCENT 

IffilSTURE 
LOSS 

0.06 
0.06 
.00 

0.01 
0.03 
0.03 
0.05 
0.05 
0.08 
0.08 
0.13 
0.13 

= (1 - (E - A)/D)«180 
= (H(l) + H(2))/2 

I 
AVERAGE 
PERCENT 

MOISTURE 

0.06 

.00 

0.83 

8.05 

0.08 

0.13 

TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.42 X 
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SA^-^LE NUMBER 
S & WEC SP'-̂ OL: 

A-1009 
DESIGNATION ZEE Et.51.9 

T-iERMAL FRACTURE QNALYSIS 

A B C D E 
INITIAL CRXIBLE SAMPLE 

CRXIBLE SAMPLE + SAMPLE HEIGHT FINffl. 
TEMPERATURE HT (ga) HT (ca) UT (gn) 30 C (ga) HT (gn) 

30 C 

HOC 

175 C 

2 5 0 C 

3 2 5 C 

454.97 305.01 

THERMAL FRACTURE AT :S5 C 

759.98 304.98 

b 1 i 

HEATING AVERAGE PERCENT AVERflGE 

TIME MOISTURE MOISTURE »OISTURE PERCENT 

(HRS) LOSS (on) LDSS (ca) LOSS MOISTURE 

759.95 
759.95 
759.90 
759.91 
759.90 
759.90 
759.86 
759.85 
759.50 

18.00 
1.00 

18. M 
1.00 

18.00 
1.00 

18. M 
1.00 

0.03 
0.03 
0.08 
0.07 
0.08 
0.08 
0.12 
0.13 
0.48 

0.03 

0.08 

0.08 

0.13 

0.01 
0.01 
0 . ^ 
0.01 
3.02 
3.02 
0.03 
0.83 
8.15 

0.01 

0.01 

0 . ^ 

0.03 

MOISTURE O M E N T ANALYSIS 

TEMPERATURE 

HOC 

2000 

300C 

3^C 

40OC 

500C 

A 

CRXIBLE 
UT (ga) 

454.96 

B 

SAMPLE 
UT (ga) 

297.84 

C 
CRXIBLE 
• SAMPLE 
UT (ga) 

752.80 

D 
SAMPLE 
HEIGHT 
HOC (ga) 

297.69 

E 

FIfWL 
UT (ca) 

752.65 
752.63 
752.62 
752.62 
752.55 
752.55 
752.51 
752.52 
752.50 
752.49 
752.50 
752.50 

HEATING 
TIME 
(HRS) 

48.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

18.00 
1.00 

48.00 
1.00 

F 

NOISTUiS 
LOSS (ga) 

0.15 
0.17 
0.18 
0.18 
0.25 
0.25 
0.29 
0.28 
0.:» 
0.31 
0.30 
0.30 

S 
AVERAGE 
MOISTUIffi 
inSS (oa) 

0.16 

3.18 

0.25 

0.28 

0.30 

0.38 

H 
PERCENT 
MOISTURE 
LOSS 

0.05 
0.06 
3.01 
0.01 
0.03 
0.03 
0.05 
0.04 
0.05 
0.85 
0.05 
0.05 

I 
AVERAGE 
PERCENT 
MOISTURE 

0.05 

0.01 

3.03 

0.05 

0.K 

0.05 

(1) THERMAL FRACTURE ANALYSIS 

TOTffl. MOISTURE LOSS = 0.48 ga 
PERCENT MOISTUIS LOSS = 0.15 X EQUATICWS 

(2) MOISTURE CONTENT fflWLYSIS 
TOTffl. MOISTUIE LOSS > 0.38 ga 
PERCENT MOISTURE LOSS ( I ( l ) + I ( 6 ) ) = 0.10 X 

TOTffl. MOISTURE LOSS FROM THE SAMPLE 
TOTffl. MOISTiJRE LOSS ( l ) + ( 2 ) = 0.78 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.25 X 
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B = C - A 

C = ft + B 

D = E -ft 

F = C - D 

G = (F(l) + F(2))/2 
H = (1 - (E - A)/D)*10O 

I = (H(l) + H(2))/2 



qci-,-<o r NyYiBER A - 1 0 1 0 
S ,1 WEC SAMPLE D E S I G N A T I O N ZEE iB30. 

--ERMQL -RAC'JRE flNALYSIS 

fl 3 C D 
INITIAL CRXIBLE SAMPLE 

CRXIBLE SAMOLE + SflMPLE WEIGHT 

TEMPERATURE WT (ga) WT (ga) WT (gn) 38 C (ga) WT (oa) 

30 C 

118 C 

175 C 

250C 
TKERJWL FRACTURE AT 250 C 

459.74 270.82 730.56 270.80 

•INAL 
IT (OB) 

730.54 

730.51 

730.32 

730.32 

7^.27 
733.27 
730.21 

HEATING 

TIME 

(HRS) 

18.00 

1.30 

18.00 
1.30 

18.30 

1.00 

18.00 

^ 

MOISTURE 

LOSS (cn) 

3.32 

0.05 

0.24 

3.24 

0.29 

0.29 

0.35 

0 

AVERflGE 
MOISTURE 
L C ^ (ga) 

3.03 

3.24 

3.29 

r 

PERCENT 
MOISTURE 

3.01 
3.32 
0.08 
3.08 
0.10 
0.10 
0.12 

* 
tVERAGE 
3ERCE\: 

MOISTURE 

0.01 

3.08 

0.10 

miSJUfE CONTENT ANALYSIS 

-£«?ERATURE 

: i 0 C 

200 C 

300 C 

350 C 

4 W C 

500 C 

A 

CRXIBLE 
WT (ca) 

459.80 

B 

SAMPLE 

WT (ga) 

255.00 

C 

CRXIBLE 

+ SAMPLE 
WT (ga) 

714.80 

D 

SflMPLE 
WEIGHT 

HOC (ga) 

254.73 

t 

FINAL 

UT (ga) 

714.53 

714.53 
714.49 

714.49 

714.35 

714.35 
714.24 

714.24 

714.14 

714.13 

714.14 

714.12 

HEATING 

TIME 

(HRS) 

18.00 

1.30 

18.00 

l . M 

48.00 

1.00 

18.00 

18.00 

1.00 

18.00 

1.00 

•" 

MOISTURE 

LOSS (gn) 

0.27 

0.27 

0.31 

0.31 

0.45 

0.45 

0.56 

3.56 

0.66 
0.67 

0.66 

0.58 

G 

AVtRAiJE 

MOISTURE 

LOSS (gm) 

0.27 

0.31 

3.45 

3.56 

3.56 

8.57 

H 
PERCENT 

MOISTURE 

LOSS 

3.11 
8 .11 

0.02 

3.02 

0.07 

0.07 

0.11 

3.11 

0.15 

0.16 

0.15 

3.16 

I 

AVERAS 
PERCENT 

MOISTURE 

3.11 

3.02 

3.07 

0.11 

0.16 

0.16 

(1) "HERBAL FRACTURE ANALYSIS 
TQTffl. MOISTURE LOSS = 0. :S ga 
PERCENT MOISTURE LOSS = 0.12 X EQUATIONS 

(2) MOISTURE CONTENT ANALYSIS 
TOTAL ««]ISTURE LOSS = 8.67 ga 
PERCENT KISTUK. LOSS (Id)+1(6)) = 0.27 X 

"OTAL MOISTURE LOSS FROM THE SffllPLE 
'OTAL MOISTURE LOSS (l)+(2) = 1.02 ga 
TOTAL PERCENT MOISTURE LOSS (l)+(2) = 0.39 X 

B = C - A 
C = A + B 
D = E-ft 
F = C - D 
S = (F(l) + F(2))/2 
H = (1 - (E - ft)/D)»100 
I = (H(l) + H(2))/2 
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'3^-'~'-.Z \'UMBER fl-1'Zill 
S " v^EC SPPIPLS D E S I G N A T I O M ZEE £ 7 4 6 . 5 

-RflCTURE flNflLYSIE 

fi 3 C D E 

INITIAL CRl£IBLE SflHPLE 
CRl£IBLE SAMPLE + SAMPLE WEISHT FISAL 

TMPERflTURE WT (g«) UT (gn) UT (gn) 38 C (gn) UT (g i ) 

38 C 

118 C 

175 C 

2 a C 

388C 

442.39 328.59 

THERMAL FRACTURE AT 388 C 

328.59 763.58 

763.57 

753.45 

7S3.44 

763.36 

763.37 

763.22 

753.21 

752.98 

riEATING AVERAGE 

TIME miSTuRE MOISTURE OERCiNT 
(HRS) LOSS (OH) LOSS (gm) MCISTUiS 

18.88 

1 . ^ 

18.88 

1.88 

18.88 

1.88 

48.88 

8.88 

8.81 

0.13 

0.14 

8.22 

8.21 

8.36 

8.37 

8.58 

8.13 

0.22 

8.37 

8.88 

.88 

8.04 

8.84 

8.87 

8.87 

8.11 

8.12 

8.19 

fiVERABE 
PERCENT 
>«ISTURE 

8.84 

8.87 

8.11 

MOISTURE CONTENT fWALYSIS 

TEMi^RATUFE 

118 C 

288 C 

308 C 

358 C 

4 W C 

588 C 

A 

CRXIBLE 
HT (gi.) 

442.99 

B 

SAMPLE 

UT 

314 

(en) 

,11 

C 

CRL£IBLE 

+ SAMPLE 
UT (gn) 

757.18 

D 

SAMPLE 
WEIGHT 

118C (gn) 

313.73 

-

'^INAL 
UT (gn) 

756.72 
756.71 

756.59 

756.59 

756.45 

756.46 
756.41 
756.41 

7 % . 32 

756.32 

756.24 

756.24 

HEATIN6 

TIME 

(HRS) 

18.08 
1.80 

18.88 
1.80 

48.88 
1.80 

18. M 
1.88 

18.80 
1.88 

18.80 
1 . ^ 

c 

.MOISTURE 
LOSS (gn) 

8.38 

8.39 

8.51 
8.51 

8.55 

8.64 

8.69 

8.59 

8.78 

8.78 

8.86 

8.86 

i3 

AVERAGE 

MOISTURE 

LOSS (cm) 

8.38 

8.51 

8.54 

8.59 

8.78 

2.86 

k; 

PERCENT 

'«}ISTURE 

LOSS 

8.12 

8.12 
8.84 

a. 04 

8.89 

8.88 

8.18 

8.18 

8.13 

8.13 

8.15 

8.15 

I 

AVERAGE 

PERCENT 

MOISTURE 

8.12 

8.84 

8.88 

8.18 

8.13 

8.15 

(1) TrCIWft. FRACTURE ANALYSIS 

TOTAL MOISTURE LOSS = 8 .68 gn 

PERCENT MOISTUffi LOSS = 8 .19 X 

(2) MOISTURE CtWTENT ANALYSIS 

"OTAL MOISTURE LOSS = 0.86 gi 
PERCENT MOISTURE LOSS (Id)+1(6)) = 8.27 X 

TOTAL MOISTURE LOSS FROM WE SAMPLE 
TOTAL MOISTURE LOSS (l)+(2) = 1.46 g« 
TOTfL PERCENT MOISTURE LOSS (l)+(2) = 8.46 X 

EQUATIONS 

B = C - A 
C = A + B 
D = £ - A 
F = C - D 
S = (F(l) + F(2))/2 
H = (1 - (E - A)/D)*l« 
I = (H(l) + H(2))/2 
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.•'"̂"-•LE NJ.^BER H-101E 
T A wEC SPMPLE DESIGMflTIa^J ZEE £'843.8 

-•-E'i>2. -^ficTwRE SNft.ys:s 

ft B C D E 

INITIffl. CRUCIBLE SAMPLE 

CRUCIBLE SAMPLE + SAMPLE HEISH" FINAL 

TEMPERATURE UT (ga) UT (ga) WT (ga) iM C (ca) HT (ga) 

38 C 

118 C 

175 C 

£50 C 

325C 

454.79 316.47 

TMERML FRACTURE AT 325 C 

771.26 316.47 

.- s H : 
MEATING AVERA(^ AVERAGE 
T I ! € WISTUiE WISTURE 3ERCSNT PERCEl̂ fT 
(HRS) LOSS (cm) LOSS (oa) SIQISTURE MOISTURE 

771.26 

771.26 

771.20 

771.18 

771.13 

771.13 

771.07 

771.87 

770.61 

48.00 

1.80 

18.00 

1.80 

18.00 

1.88 

18.80 

l«!pv 

8.80 
0.80 
0.06 
8.88 
8.13 
8.13 
8.19 
8.19 
8.65 

8.80 

8.37 

8.13 

8.19 

8.80 
8.80 
8.82 
8.83 
8.84 
8.84 
8.86 
8.86 
8.21 

i.m 

8.82 

8.84 

8.86 

ICISTURE CONTENT AWIYSIS 

A B C D E 
CRUCIH^ SAMPLE 

CRUCia i SAMPLE + SAMPLE HEIGHT 
TEMPERATUi^ UT (ga) UT (ga) WT (ga) 110C (gn 

118 C 

m c 

380C 

350 C 

400C 

500C 

454.80 310.45 755.25 310. IS 

(1) THERMAL FRACTURE ANALYSIS 
TOTAL MOISTU!^ LOSS = 0.65 ga 
PERKNT MOISTUffi LOSS = 8.21 X 

(2) MOISTUI^ Cmrnil ANALYSIS 
TOTAL *OISTURE LOSS = 
PERCENT MOISTURE LOSS ( I d ) + 1 ( 6 ) ) 

8.47 ga 
8.15 X 

TOTAL W3ISTURE LOSS FRON TJ£ SAMPLE 
TOTffl. W I S T U K LOSS ( l ) + ( 2 ) = 1.12 ga 
TOTAL PERCENT MOISTURE LOSS ( l ) + ( 2 ) = 8.36 X 

•INAL 

IT (ga) 

764.95 

764.95 

764.89 

754.89 

754.81 

754.88 

764.78 

764.78 

764.78 

764.78 

764.78 

764.78 

HEATING 

TDC 
(HRS) 

48.80 

1.80 

18.80 

1.80 

18.80 

1.80 

18.80 

1.80 

18.80 

1.00 

48.00 

1.80 

F 

MOISTUIE 

LOSS (ga) 

8.30 

8.30 

8.36 

8.36 

8.44 

8.45 

0.47 

8.47 

0.47 

0.47 

0.47 

8.47 

EQUATIONS 

B 
C 
D 
F 
G 
H 
I 

= C - A 

= A + B 

= £ - A 

= C - D 

= (F(l) 

S 
AVERAGE 

MOISTURE 

L O ^ (ga) 

8.30 

8.36 

8.45 

8.47 

8.47 

8.47 

• F(2))/2 

H 
PERCENT 

MOISTURE 

LOSS 

8.10 

8.10 

0.02 

8.K 
8.85 

8.85 

8.05 

8.85 

8.85 

8.K 
8.85 

8.85 

= d - (E - A)/D)*100 
= (H(l) • H(2))/2 

I 
AVEI»GE 

PERCENT 

MOISTURE 

8.18 

8.82 

8.85 

8.85 

8.85 

8.ffi 
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S X E V E A M A I _ Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 6 

C L I E N T ' S SAMPLE DESIGNATION HAR 1 2 8 0 . 0 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gm} 

0.00 
0.16 

70.56 
73.37 
35.43 
27.81 
24.78 

CUMULATIVE 
WEIGHT<gm) 

0.00 
0.16 

70.72 
144.09 
179.52 
207.33 
232.11 

CUMULATIVE 
PERCENT 

0.00 
0.07 

30.47 
62.08 
77.34 
89.32 
100.00 

PERCENT 
RECOVERY 

0.00 
0.07 

30.40 
31.61 
15.26 
11.98 
10.68 

PARTICLE SIZE DISTRIBUTIOh 
HAB 1S80.0 

PAN 

MESH RANGE 
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S I E V E ^ N A L Y S i l S 

CLIENT STONE S. WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 7 

CLIENT'S SAMPLE DESIGNATION HAR 2 1 6 2 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT<gm) 

0.00 
0.09 

72.36 
79.23 
40.06 
30.43 
29.17 

CUMULATIVE 
WEIGHT(gin> 

0.00 
0.09 

72.45 
151.68 
191.74 
222.17 
251,34 

CUMULATIVE 
PERCENT 

0.00 
0.04 

28.83 
60.35 
76.29 
88.39 

100.00 

PERCENT 
RECOVERY 

0.00 
0.04 

28.79 
31.52 
15.94 
12.11 
11.61 

PARTICLE SIZE DISTRIE3UTI0N 
HAB 216S.1 

PAN 
MESH RANGE 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 4 3 

C L I E N T ' S SAMPLE DESIGNATION HAR 2 2 7 9 . 2 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm} 

0.00 
0.63 

74.66 
72.62 
40.52 
30.51 
32.24 

CUMULATIVE 
WEIGHT(g») 

0.00 
0.63 

75.29 
147.91 
188.43 
218.94 
251.18 

CUMULATIVE 
PERCENT 

0.00 
0.25 

29.97 
58.89 
75.02 
87.16 
100.00 

PERCENT 
RECOVERY 

0.00 
0.25 

29.72 
28.91 
16.13 
12.15 
12.84 

100 Y 

90 -

80 -

70 -

60 -

50 -

40 -

30 -

20 -

10 -

0 -

PARTICLE SIZE DISTRIBUTION 
HAB SS79.S 

T 

6 

\ . 
\ 

\ . 

X 
^^. 

- T — 

10 
~r-" 
20 

r 
40 

MESH EiANGE 

00 

" ^ . 

120 
-^1 

PAN 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 8 

C L I E N T ' S SAMPLE DESIGNATION HAR 2 2 8 2 . 0 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm> 

0.00 
0.10 

72.37 
91.86 
50.07 
38.19 
41.40 

CUMULATIVE 
WEIGHT<gm) 

0.00 
0.10 

72.47 
164.33 
214.40 
252.59 
293.99 

CUMULATIVE 
PERCENT 

0.00 
0.03 

24.65 
55.90 
72.93 
85.92 

100.00 

PERCENT 
RECOVERY 

0.00 
0.03 

24.62 
31.25 
17.03 
12.99 
14.08 

100 -a-

90 -

80 -

70 

80 

6 0 -

40 -

3 0 -

2 0 -

10 

0 4 
6 

PARTICLE SIZE DISTRIBUTION 
HAR 2282.0 

10 

\ 
\ _ 

\ . 

X 

\ 
\ \ V. 

Q . . 

— I 

20 40 80 

MESH RANGE 
120 PAN 
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g j ; E V E A N A L Y S I S 

^ JJ.J. STONE S. WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 4 1 

C L I E N T ' S SAMPLE DESIGNATION HAR 2 4 7 3 . 6 

MESH RAW 
SIZE WEIGHT(gm) 

6 0.00 
10 1.63 
20 112.68 
40 76.58 
60 37.52 
120 27.45 
PAN 25.41 

CUMULATIVE 
WEIGHTCgm) 

0.00 
1.63 

114.31 
190.89 
228.41 
255.86 
281.27 

CUMULATIVE 
PERCENT 

0.00 
0.58 

40.64 
67.87 
81.21 
90.97 
100.00 

PERCENT 
RECOVERY 

0.00 
0.58 

40.06 
27.23 
13.34 
9.76 
9.03 

PARTICLE SIZE DISTRIBUTION 

m 
N 
M 
01 

H 
2 

M 

2 

HAB 2473.6 

120 FAN 

MESH RANGE 

94 



S I E V E A N A L - Y S ! I ^ 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A-1042 

CLIENT'S SAMPLE DESIGNATION HAR 2534.9 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.87 

96.08 
77.85 
42.58 
33.55 
34.97 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.87 

96.95 
174.80 
217.38 
250.93 
285.90 

CUMULATIVE 
PERCENT 

0.00 
0.30 

33.91 
61.14 
76.03 
87.77 

100.00 

PERCENT 
RECOVERY 

0.00 
0.30 

33.61 
27.23 
14.89 
11.73 
12.23 

PARTICLE SIZE DISTRIBUTION 
HAB 2534.9 

120 PAN 

MESH RANGE 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 4 0 

CLIENT'S SAMPLE DESIGNATION HAR 2 7 1 7 . 3 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.34 

74.12 
82.52 
46.79 
37.06 
40.69 

CUMULATIVE 
WEIGHT(gm) 

0.00 
0.34 

74.46 
156.98 
203.77 
240.83 
281.52 

CUMULATIVE 
PERCENT 

0.00 
0.12 

26.45 
55.76 
72.38 
85.55 

100.00 

PERCENT 
RECOVERY 

0.00 
0.12 

26.33 
29.31 
16.62 
13.16 
14.45 

H 
N 

m 
m 
a 

b 

U 

3 
u 

PARTICLE SIZE DISTRIBUTION 
HAR 2 7 1 7 . 3 

PAN 
MESH RANGE 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 5 

CLIENT'S SAMPLE DESIGNATION HAR 2 7 4 3 . 3 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT<gra) 

0.00 
0.09 

81.43 
93.79 
49.17 
38.40 
40.95 

CUMULATIVE 
WEIGHT(g») 

0.00 
0.09 

81.52 
175.31 
224.48 
262.88 
303.83 

CUMULATIVE 
PERCENT 

0.00 
0.03 

26.83 
57.70 
73.88 
86.52 

100.00 

PERCENT 
RECOVERY 

0.00 
0.03 

26.80 
30.87 
16.18 
12.64 
13.48 

PARTICLE SIZE DISTRIBUTIOL 
HAR 2743,3 

PAN 

MESH RANGE 

97 



S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 9 

CLIENT'S SAMPLE DESIGNATION HAR 2 7 9 1 . 0 

MESH 
SIZE 

6 
10 
2 0 
4 0 
6 0 

120 
PAN 

RAW 
WEIGHT<gm) 

0 . 0 0 
0 . 1 7 

7 3 . 7 0 
7 9 . 1 2 
4 3 . 7 5 
3 4 . 6 6 
4 2 . 6 0 

CUMULATIVE 
WEIGHTCgm) 

0 . 0 0 
0 . 1 7 

7 3 . 8 7 
1 5 2 . 9 9 
1 9 6 . 7 4 
2 3 1 . 4 0 
2 7 4 . 0 0 

CUMULATIVE 
PERCENT 

0 . 0 0 
0 . 0 6 

2 6 . 9 6 
5 5 . 8 4 
7 1 . 8 0 
8 4 . 4 5 

1 0 0 . 0 0 

PERCENT 
RECOVERY 

0 . 0 0 
0 . 0 6 

2 6 . 9 0 
2 8 . 8 8 
1 5 . 9 7 
1 2 . 6 5 
1 5 . 5 5 

PARTICLE SIZE DISTRIBUTION 
HAB 2791,0 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 2 7 

C L I E N T ' S SAMPLE DESIGNATION . . . . HOL 1 3 9 1 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.91 

106.36 
94.62 
51.12 
41.62 
52.39 

CUMULATIVE 
WEIGHT(gm) 

0.00 
0.91 

107.27 
201.89 
253.01 
294.63 
347.02 

CUMULATIVE 
PERCENT 

0.00 
0.26 

30.91 
58.18 
72.91 
84.90 

100.00 

PERCENT 
RECOVERY 

0.00 
0.26 

30.65 
27.27 
14.73 
11.99 
15.10 

100 Y 
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60 

50 

40 
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20 
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PARTICLE SIZE DISTRIB 
HOL 1391.1 ,̂ _̂  
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S I E I V E A N A L Y S t l ^ 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 2 5 

C L I E N T ' S SAMPLE DESIGNATION HOL 2 4 1 4 . 7 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
1.72 

98.80 
80.83 
45.96 
37.52 
41.26 

CUMULATIVE 
WEIGHT<gm) 

0.00 
1.72 

100.52 
181.35 
227.31 
264.83 
306.09 

CUMULATIVE 
PERCENT 

0.00 
0.56 

32.84 
59.25 
74.26 
86.52 

100.00 

PERCENT 
RECOVERY 

O.OO 
0.56 

32.28 
26.41 
15.02 
12.26 
13.48 

CO 
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a 

OS 

a 
u 

100 -B 

90 -

80 -

7 0 -

60 -

50 -

40 

30 

20 

10 -

0 
6 

PARTICLE SIZE DISTRIBUTION 
HOL 2414.7 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 6 

C L I E N T ' S SAMPLE DESIGNATION HOL 2 4 3 6 . 2 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.18 

70.46 
92.79 
57.11 
46.14 
52.15 

CUMULATIVE 
WEIGHT(gm) 

0.00 
0.18 

70.64 
163,43 
220.54 
266.68 
318.83 

CUMULATIVE 
PERCENT 

0.00 
0.06 

22.16 
51.26 
69.17 
83.64 
100.00 

PERCENT 
RECOVERY 

0.00 
0.06 

22.10 
29.10 
17.91 
14.47 
16.36 

PARTICLE SIZE DISTRIBUTION 
HOL 2436,2 

MESH RANGE 
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S I E V E A N A L Y S I S 

CLIENT STONE S. WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 3 

CLIENT 'S SAMPLE DESIGNATION HOL 2 4 5 8 . 0 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm} 

0.00 
2.29 

103.84 
86.27 
43.74 
33.94 
30.75 

CUMULATIVE 
WEIGHTCgm) 

0.00 
2.29 

106.13 
192.40 
236.14 
270.08 
300.83 

CUMULATIVE 
PERCENT 

0.00 
0.76 

35.28 
63.96 
78.50 
89.78 
100.00 

PERCENT 
RECOVERY 

0.00 
0.76 

34.52 
28.68 
14.54 
11.28 
10.22 

PARTICLE SIZE DISTRIBUTION 
HOL 2458,0 

PAN 

MESH RANGE 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 4 

C L I E N T ' S SAMPLE DESIGNATION HOL 2 4 6 5 . 0 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm> 

0.00 
0.23 

76.90 
85.43 
47.22 
35.83 
40.37 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.23 

77.13 
162.56 
209.78 
245.61 
285.98 

CUMULATIVE 
PERCENT 

0.00 
0.08 

26.97 
56.84 
73.35 
85.88 
100.00 

PERCENT 
RECOVERY 

0.00 
0.08 

26.89 
29.87 
16.51 
12.53 
14.12 
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HOL 2465.0 

- ^ 
\ 

El 

v.. 

6 
""1— 

10 20 
-1— 
40 60 120 PAN 

MESH RANGE 

103 



S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEEF?ING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 9 

C L I E N T ' S SAMPLE DESIGNATION . . . . HOL 2 5 0 5 . 9 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.24 

80.62 
76.14 
40.88 
31.50 
34.05 

CUMULATIVE 
WEIGHT(gm) 

0.00 
0.24 

SO. 86 
157.00 
197,88 
229.38 
263.43 

CUMULATIVE 
PERCENT 

0.00 
0.09 

30.70 
59.60 
75.12 
87.07 
100.00 

PERCENT 
RECOVERY 

0.00 
0.09 

30.60 
28.90 
15.52 
11,96 
12.93 

PARTICLE 

N 

m 
a 

fa 

a 

IZE DISTRIBUTIOh 
HOL 2506.9 

MESH RANGE 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 8 

C L I E N T ' S SAMPLE DESIGNATION HOL 2 5 7 6 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
1.29 

93.43 
72.91 
36.18 
28.85 
27.01 

CUMULATIVE 
WEIGHT(gm) 

0.00 
1.29 

94.72 
167.63 
203.81 
232.66 
259.67 

CUMULATIVE 
PERCENT 

0.00 
0.50 

36.48 
64.56 
78.49 
89.60 
100.00 

PERCENT 
RECOVERY 

0.00 
0.50 

35.98 
28.08 
13.93 
11.11 
10.40 
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PARTICLE SIZE DISTRIBUTION 
HOL 2576.1 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO A - 1 0 3 2 

C L I E N T ' S SAMPLE DESIGNATION . . . . HOL 2 6 0 1 . 2 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.83 

93.68 
80.92 
41.95 
31.26 
30.88 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.83 

94.51 
175.43 
217.38 
248.64 
279.52 

CUMULATIVE 
PERCENT 

0.00 
0.30 

33.81 
62.76 
77.77 
88.95 

100.00 

PERCENT 
RECOVERY 

0.00 
0.30 

33.51 
28.95 
15.01 
11.18 
11.05 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE MO . . . . A - l C B l 

C L I E N T ' S SAMPLE DESIGNATION . . . . HOL 2 6 4 8 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.13 

91.21 
94.10 
50.52 
41.51 
41.90 

CUMULATIVE 
WEIGHT(gm) 

0.00 
0,13 

91.34 
185.44 
235.96 
277.47 
319.37 

CUMULATIVE 
PERCENT 

0.00 
0,04 

28,60 
58,06 
73.88 
86.88 
100,00 

PERCENT 
RECOVERY 

0.00 
0.04 

28.56 
29.46 
15.82 
13.00 
13. 12 
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PARTICLE SIZE DISTRIBUTION 
HOL 2648.1 

6 10 

^ 
\ 

\ 

~T— 
20 

(3., 
\ 

\ 

^ . 

40 60 

" fJ^ 

_ i — 

120 PAN 

MESH RANGE 

107 



S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 3 0 

C L I E N T ' S SAMPLE DESIGNATION HOL 2 3 3 9 . 5 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.27 

71.21 
83.81 
45.54 
34.22 
35.70 

CUMULATIVE 
WEIGHTfgm) 

0.00 
0.27 

71.48 
155.29 
200.83 
235.05 
270.75 

CUMULATIVE 
PERCENT 

0.00 
0.10 

26,40 
57.36 
74.18 
86.81 

100.00 

PERCENT 
RECOVERY 

0.00 
0.10 

26.30 
30.95 
16.82 
12.64 
13.19 

PARTICLE SIZE DISTRIBUTION 
HOL 2839,5 

40 

MESH RANGE 

120 PAN 
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S I E V E A N A L Y S I S 

CLIENT STONE S< WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 1 

C L I E N T ' S SAMPLE DESIGNATION JFR 1 3 6 9 . 5 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.05 

74.08 
104.59 
57.02 
44.59 
45.43 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.05 

74.13 
178.72 
235.74 
280.33 
325.76 

CUMULATIVE 
PERCENT 

0.00 
0.02 

22.76 
54.86 
72.37 
86.05 

100.00 

PERCENT 
RECOVERY 

0.00 
0.02 

22.74 
32.11 
17.50 
13.69 
13.95 

PARTICLE SIZE DISTRIBUTIOh 
JFR 1369,5 

MESH EIANGE 

109 



^ l E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 2 

C L I E N T ' S SAMPLE DESIGNATION , . . , J F R 1 3 7 5 . 9 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(qm) 

0.00 
0.04 

63.01 
85.48 
48.45 
39.95 
51.86 

CUMULATIVE 
WEIGHT(qm) 

0.00 
0.04 

63,05 
148.53 
196.98 
236.93 
288.79 

CUMULATIVE 
PERCENT 

0.00 
0.01 

21.83 
51.43 
68.21 
82.04 

100.00 

PERCENT 
RECOVERY 

0.00 
0.01 

21.82 
29.60 
16.78 
13.83 
17.96 

PARTICLE SIZE DISTRIBUTION 
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S I E V E A N A L Y S I S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 3 

C L I E N T ' S SAMPLE DESIGNATION JFR 1 4 0 5 . 6 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gin) 

0.00 
0.02 

32.11 
63.38 
38.66 
32.08 
33.29 

CUMULATIVE 
WEIGHT<gin) 

0.00 
0.02 

32.13 
95,51 

134.17 
166.25 
199.54 

CUMULATIVE 
PERCENT 

0.00 
0.01 
16.10 
47.87 
67.24 
83.32 

100.00 

PERCENT 
RECOVERY 

0.00 
0.01 
16.09 
31.76 
19.37 
16.08 
16.68 

PARTICLE SIZE DISTRIBUTION 
JFR 1405.6 

PAN 

MESH RANGE 

111 



S X E V E A N A L V S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 2 4 

C L I E N T ' S SAMPLE DESIGNATION J F R 1 4 5 8 . 4 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT<gm) 

0.00 
0.11 

49.32 
74.72 
40.70 
31.19 
31.93 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.11 

49.43 
124.15 
164.85 
196.04 
227.97 

CUMULATIVE 
PERCENT 

0.00 
0.05 

21.68 
54.46 
72.31 
85.99 
100.00 

PERCENT 
RECOVERY 

0.00 
0.05 

21.63 
32.78 
17.85 
13.68 
14.01 

PARTICLE SIZE DISTRIBUTION 
JFR 1458.4 

MESH ElANGB 
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S I E V E A M A L Y ^ X S ! 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO .... A-1015 

CLIENT'S SAMPLE DESIGNATION JFR-2018.0 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
1.41 

110.60 
66.59 
31.45 
22.08 
18.84 

CUMULATIVE 
WEIGHT<gm) 

0.00 
1.41 

112.01 
178.60 
210.05 
232.13 
250.97 

CUMULATIVE 
PERCENT 

0.00 
0.56 

44.63 
71.16 
83.70 
92.49 
100.00 

PERCENT 
RECOVERY 

0.00 
0.56 

44.07 
26.53 
12.53 
8.80 
7.51 

PARTICLE SIZE DISTRIBUTION 
JFR 2018,0 
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S X E V E A N A L Y S X S 

CLIENT STONE S. WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 1 6 

C L I E N T ' S SAMPLE DESIGNATION . . . . J F R - 2 0 3 3 . 6 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.41 

107.30 
82.44 
37.66 
26.19 
21.78 

CUMULATIVE 
WEIGHTCcim) 

0.00 
0.41 

107.71 
190.15 
227.81 
254.00 
275.78 

CUMULATIVE 
PERCENT 

0.00 
0.15 

39.06 
68.95 
82.61 
92.10 
100.00 

PERCENT 
RECOVERY 

0.00 
0.15 

38.91 
29.89 
13.66 
9.50 
7.90 

PARTICLE SIZE DISTRIBUTION 
JFR 2033.6 
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S X E \ / E A N A 1 _ V S X ^ 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A-1013 

CLIENT'S SAMPLE DESIGNATION JFR-205d.0 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.27 

82.90 
82.60 
41.83 
31.80 
28.69 

CUMULATIVE 
WEIGHT<gm) 

0.00 
0.27 

83.17 
165.77 
207.60 
239.40 
268.09 

CUMULATIVE 
PERCENT 

0.00 
0.10 

31.02 
61.83 
77.44 
89.30 

100.00 

PERCENT 
RECOVERY 

0.00 
0.10 

30.92 
30.81 
15.60 
11.86 
10.70 

PARTICLE SIZE DISTRIBUTION 
JFR S058.0 

ISO PAN 

MESH RANGE 
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S X E V E A M A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 1 4 

C L I E N T ' S SAMPLE DESIGNATION J F R - 2 4 1 1 . 7 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.40 

88.02 
80.04 
40.88 
32.77 
31.47 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.40 

88.42 
168.46 
209.34 
242.11 
273.58 

CUMULATIVE 
PERCENT 

0.00 
0.15 

32.32 
61.58 
76.52 
88.50 
100.00 

PERCENT 
RECOVERY 

0.00 
0.15 

32.17 
29.26 
14.94 
11.98 
11.50 

PARTICLE SIZE DISTRIBUTION 

H 

OS 

H 

a 

JFR 2411.7 

PAN 

MESH RANGE 
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S X E V E A M A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING COR?, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 1 9 

C L I E N T ' S SAMPLE DESIGNATION . . . . J F R - 2 4 5 8 . 6 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT<qm) 

0.00 
0.12 

96.06 
89.06 
45.26 
36.37 
36.96 

CUMULATIVE 
WEIGHTCqm) 

0.00 
0.12 

96.18 
185.24 
230.50 
266.87 
303.83 

CUMULATIVE 
PERCENT 

0.00 
0.04 

31.66 
60.97 
75.86 
87.84 
100.00 

PERCENT 
RECOVERY 

0.00 
0.04 

31.62 
29.31 
14.90 
11.97 
12.16 

PARTICLE SIZE DISTRIBUTION 
JFR 2458.8 
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MESH RANGE 
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S X E V E A N A L Y S I S 

CLIENT STONE S< WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 2 0 

C L I E N T ' S SAMPLE DESIGNATION . . . . J F R 2 5 8 9 . 3 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCqm) 

0.00 
0.00 

51.24 
68.36 
37.94 
30.00 
35.39 

CUMULATIVE 
WEIGHTCqm) 

0.00 
0.00 

51.24 
119.60 
157.54 
187.54 
222.93 

CUMULATIVE 
PERCENT 

0.00 
0.00 

22.98 
53.65 
70.67 
84.13 

100.00 

PERCENT 
RECOVERY 

0.00 
0.00 

22.98 
30.66 
17.02 
13.46 
15.87 

H 
N 
M 
oa 

H 
a 

fa 

a 

PARTICLE SIZE DISTRIBUTION 
JFR 2589.3 

PAN 

MESH RANGE 
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S X E V E A 1 M A L . Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CO.R?, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 1 7 

C L I E N T ' S SAMPLE DESIGNATION J F R - 2 5 9 8 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.51 

112.15 
86.73 
42.12 
30.61 
30.42 

CUMULATIVE 
WEIGHT<am) 

0.00 
0.51 

112.66 
199.39 
241.51 
272.12 
302.54 

CUMULATIVE 
PERCENT 

0.00 
0.17 

37.24 
65.91 
79.83 
89.95 
100.00 

PERCENT 
RECOVERY 

0.00 
0.17 

37.07 
28.67 
13.92 
10.12 
10.05 

PARTICLE SIZE DISTRIBUTION 
JFR 2S98.1 

N 
M 

on 
M 
n 
a 

OS 

M 

b 
M 
H 

I 
a 

PAN 

MESH RAN3E 
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S X E V E A M A L - V S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 1 8 

C L I E N T ' S SAMPLE DESIGNATION J F R - 2 6 5 2 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT<gm) 

0.00 
0.43 

107.07 
78.87 
38.52 
28.61 
26.57 

CUMULATIVE 
WEIGHT(gm) 

0.00 
0.43 

107.50 
186.37 
224.89 
253.50 
280.07 

CUMULATIVE 
PERCENT 

0.00 
0.15 

38.38 
66.54 
80.30 
90.51 

100.00 

PERCENT 
RECOVERY 

0.00 
0.15 

38.23 
28.16 
13.75 
10.22 
9.49 

N 

» 
H 

a 

a 

100 -& 

PARTICLE SIZE DISTRIBUTION 
JFR 2852.1 

40 

ifESH RANGE 

120 



S X E V E A M A L V S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP. 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 0 3 

C L I E N T ' S SAMPLE DESIGNATION . . . . ZEE 1 1 3 3 . 2 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
3.20 

116.79 
61.87 
32.06 
24.93 
44.96 

CUMULATIVE 
WEIGHT(gm) 

0.00 
3.20 

119.99 
181.86 
213.92 
238.85 
283.81 

CUMULATIVE 
PERCENT 

0.00 
1.13 

42.28 
64.08 
75.37 
84.16 
100.00 

PERCENT 
RECOVERY 

0.00 
1.13 

41.15 
21.80 
11.30 
8.78 
15.84 

PARTICLE SIZE DISTRIBUTION 
ZEE 1133.2 

PAN 

MESH RANGE 
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S X E V E A N A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 0 6 

C L I E N T ' S SAMPLE DESIGNATION Z E E - 2 0 4 0 . 8 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHT<gm) 

0.00 
0.14 

50.91 
102.29 
62.93 
51.05 
55.72 

CUMULATIVE 
WEIGHT(gm} 

0.00 
0.14 

51.05 
153.34 
216.27 
267.32 
323.04 

CUMULATIVE 
PERCENT 

0.00 
0.04 

15.80 
47.47 
66.95 
82.75 
100.00 

PERCENT 
RECOVERY 

0.00 
0.04 
15.76 
31.66 
19.48 
15.80 
17.25 

PARTICLE SIZE DISTRIBUTION 
ZEE 2040.8 

â 
M 
ca 
X 
m 
H 

a 

cd 

H 

a 

40 

MESH RANGE 

PAN 
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S X E V E A N A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 0 7 

C L I E N T ' S SAMPLE DESIGNATION . . . . Z E E - 2 1 2 0 . 5 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHT(gm) 

0.00 
0.00 

54.32 
89.97 
54.84 
46.19 
52.13 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.00 

54.32 
144.29 
199.13 
245.32 
297.45 

CUMULATIVE 
PERCENT 

0.00 
0.00 
18.26 
48.51 
66.95 
82.47 

100.00 

PERCENT 
RECOVERY 

0.00 
0.00 
18.26 
30.25 
18.44 
15.53 
17.53 

PARTICLE SIZE DISTRIBUTION 

N 

X 
m 
a 
a 

a 
U 

100 -s 
ZEE 2120.5 

PAN 

MESH RANGE 
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S X E V E A N A L - Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - l O O l 

CLIENT'S SAMPLE DESIGNATION Z E E - 2 1 3 1 . 6 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.00 

25.15 
91.74 
56.49 
41.36 
38.15 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.00 

25.15 
116.89 
173.38 
214.74 
252.89 

CUMULATIVE 
PERCENT 

0.00 
0.00 
9.95 

46.22 
68.56 
84.91 

100.00 

PERCENT 
RECOVERY 

0.00 
0.00 
9.95 

36.28 
22.34 
16.35 
15.09 

PARTICLE SIZE DISTRIBUTION 
ZEE 2131.6 

N 
M 
Q] 

X 
» 

a 

« 

b 

H 

a 

PAN 
MESH RANGE 
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S X E V E A N A L - Y S X S 

CLIENT STONE S. WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 0 2 

C L I E N T ' S SAMPLE DESIGNATION Z E E - 2 2 4 6 . 3 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.29 

88.66 
77.42 
36.85 
28.03 
26.10 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.29 

88.95 
166.37 
203.22 
231.25 
257.35 

CUMULATIVE 
PERCENT 

0.00 
0.11 

34.56 
64.65 
78.97 
89.86 
100.00 

PERCENT 
RECOVERY 

0.00 
0.11 

34.45 
30.08 
14.32 
10.89 
10.14 

H 
N 

X 
n 
a 

OS 

b 

H 

a 

PARTICLE SIZE DISTRIBUTIOh 
ZEE 2246.3 

40 60 

MESH RANGE 

120 PAN 
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S X E V E A M A L V S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 0 4 

CLIENT'S SAMPLE DESIGNATION Z E E - 2 4 1 6 . 1 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.00 

45.56 
87.43 
52.16 
45.24 
50.15 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.00 

45.56 
132.99 
185.15 
230.39 
280.54 

CUMULATIVE 
PERCENT 

0.00 
0.00 

16.24 
47.41 
66.00 
82.12 
100.00 

PERCENT 
RECOVERY 

0.00 
0.00 
16.24 
31.16 
18.59 
16.13 
17.88 

H 
N 
M 

ca 
X 
00 

m 
a 

m 

b 

a 
is 

100 -f 

90 -

80 -

70 -

60 -

50 

40 

30 H 

20 

10 

0 

PARTICLE SIZE DISTRIBUTION 
ZEE 2418.1 

-^V 
X . 

X , 

X 
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X 
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X. 
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\ . 

8 10 20 
~ i — 

40 60 1£0 PAN 

J^fESH RANGE 
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S X E \ / E A I K J A I - V ^ X ^ 

CLIENT STONE S< WEBSTER ENGINEERING CO.^P 

TERRATEK RESEARCH SAMPLE NO A - 1 0 0 5 

C L I E N T ' S SAMPLE DESIGNATION . . . . Z E E - 2 4 2 3 . 2 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.04 

56.92 
99.08 
59.74 
48.44 
54.31 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.04 

56.96 
156.04 
215.78 
264.22 
318.53 

CUMULATIVE 
PERCENT 

0.00 
0.01 
17.88 
48.99 
67.74 
82.95 
100.00 

PERCENT 
RECOVERY 

0.00 
0.01 
17.87 
31.11 
18.75 
15.21 
17.05 

PARTICLE SIZE DISTRIBUTION 
ZEE 2423.2 

MESH RANGE 
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S X E V E A N A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 0 8 

CLIENT'S SAMPLE DESIGNATION . . . . Z E E - 2 6 4 6 . 9 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.09 

63.48 
96.53 
55.36 
45.03 
46.38 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.09 

63.57 
160.10 
215.46 
260.49 
306.87 

CUMULATIVE 
PERCENT 

0.00 
0.03 

20.72 
52.17 
70.21 
84.89 
100.00 

PERCENT 
RECOVERY 

0.00 
0.03 

20.69 
31.46 
18.04 
14.67 
15.11 

N 
M 

m 
X 
CD 
H 

a 

b 

H 

a 

PARTICLE SIZE DISTRIBUTION 
ZEE 2848.9 

PAN 
MESH RANGE 
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S X E V E A l ^ A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO . . . . A - 1 0 0 9 

CLIENT'S SAMPLE DESIGNATION Z E E - 2 6 5 1 . 9 

MESH 
SIZE 

6 
10 
20 
40 
60 
120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.06 

62.04 
97.85 
54.20 
41.18 
40.71 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.06 

62.10 
159.9S 
214.15 
255.33 
296.04 

CUMULATIVE 
PERCENT 

0.00 
0.02 

20.98 
54.03 
72.34 
86.25 
100.00 

PERCENT 
RECOVERY 

0.00 
0.02 

20.96 
33.05 
18.31 
13.91 
13.75 

PARTICLE SIZE DISTRIBUTION 
ZEE 2851.9 

X 
m 
H 

a 

b 

H 

a 
u 

PAN 
MESH ElANGE 
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^ S X I S V ^ E A m A J L - Y ^ X ^ 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A-lOlO 

CLIENT'S SAMPLE DESIGNATION ZEE-2690.3 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.00 

45.05 
79.70 
47.80 
38.20 
42.50 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.00 

45.05 
124.75 
172.55 
210.75 
253.25 

CUMULATIVE 
PERCENT 

0.00 
0.00 

17.79 
49.26 
68.13 
83.22 
100.00 

PERCENT 
RECOVERY 

0.00 
0.00 
17.79 
31.47 
18.87 
15.08 
16.78 

N 
M 
CO 
X 
m 
H 

a 

b 

H 

a 

PARTICLE SIZE DISTRIBUTION 
ZEE 2890.3 

40 

MESH ElANGE 

PAN 
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S X E V E A M A L Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 1 1 

C L I E N T ' S SAMPLE DESIGNATION Z E E - 2 7 4 6 . 5 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.00 

75.44 
101.64 
55.07 
41.61 
38.82 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.00 

75.44 
177.08 
232.15 
273.76 
312.58 

CUMULATIVE 
PERCENT 

0.00 
0.00 

24.13 
56.65 
74.27 
87.58 

100.00 

PERCENT 
RECOVERY 

0.00 
0.00 

24.13 
32.52 
17.62 
13.31 
12.42 

N 

X 
en 
H 
a 

ta 

a 

PARTICLE SIZE DISTRIBUTION 
ZEE 2748.5 

40 

MESH RANGE 

PAN 
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S X E V E A N A L - Y S X S 

CLIENT STONE & WEBSTER ENGINEERING CORP, 

TERRATEK RESEARCH SAMPLE NO A - 1 0 1 2 

C L I E N T ' S SAMPLE DESIGNATION Z E E - 2 8 4 9 . 8 

MESH 
SIZE 

6 
10 
20 
40 
60 

120 
PAN 

RAW 
WEIGHTCgm) 

0.00 
0.00 

75.31 
97.33 
52.03 
40.73 
42.74 

CUMULATIVE 
WEIGHTCgm) 

0.00 
0.00 

75.31 
172.64 
224.67 
265.40 
308.14 

CUMULATIVE 
PERCENT 

0.00 
0.00 

24.44 
56.03 
72.91 
86.13 
100.00 

PERCENT 
RECOVERY 

0.00 
0.00 

24.44 
31.59 
16.89 
13.22 
13.87 

PARTICLE SIZE DISTRIBUTION 
ZEE 2849.8 

40 

MESH RANGE 

PAN 
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