




















Compressive Strength Testing of Cement Product

Using the above Ecomelt-portland cement blends and Ottawa sand, separate mortar batches were
prepared in accordance with the ASTM C 109 standard mixing procedure. Deionized water was
used as the mix water. The water addition was adjusted to give a flow of 110+5 mortar flow as
require by the ASTM C 109 specification.

A separate mortar batch was made with the Type I cement using the water-to-cement {(w/c) ratio
of 0.484 as per the ASTM C 109 specification.

The mortars were cast as 2-inch cubes and left overnight in a moist room at ambient temperature.
Thereafter, the cubes were demolded and cured in saturated lime-water solution. The cubes
were tested for compressive strength after 3, 7, and 28 days of curing. Three cubes were tested
each time and the average value was recorded. The results are summarized in Table 8. The 3-,
7-, and 28-day strength requirements for ASTM C 150 (for Type I portland cement) and ASTM
C 595 (for Type IP blended cement) are given in Table 9, for comparison.

The overall strength data (3-, 7-, 28-day strength) indicate the compressive strength of 25%:75%
blend of the uranium-free and uranium-containing Ecomelts with Type I portland cement are
similar and exceed the requirements for ASTM C 150 Type I Portland and ASTM C 595 Type IP
blended cements specification. Increasing the amount of Ecomelt to 40 percent reduced the
compressive strength, however, the 28-days strength far exceeds that of the ASTM C 150 Type 1
poriland cement and the ASTM C 595 Type IP blended cements specification.
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Table 8. COMPRESSIVE STRENGTHS OF CEMENT PRODUCED FROM

ECOMELTS
Test Total Total Total Average Average
Period Load 1, Ibs Load 2, Ibs Load 3,lbs Load, Ibs Strength, psi
Batch 1: 100% Type I Cement: (water/cement = 0.484); Flow =105

3-day 13,570 13,700 12,330 12,880 3,220
7-day 19,930 20,030 20,010 19,990 5,000
28-day 27,250 27,360 27,230 27,280 6,820

Batch 2: 25% Ecomelt-1 + 75% Cement; Flow = 113; water/cement = 0.434
3-day 9,640 9,770 9,570 9,660 2,420
7-day 15,260 15,750 15,400 15,470 3,870
28-day 25,170 25,660 26,960 25,930 6,480

Batch 3: 25% Ecomelt-2 + 75% Cement; Flow = 105; water/cement = 0.423
3-day 10,180 9,740 10,260 10,060 2,520
7-day 15,780 15,770 16,380 15,980 3,990
28-day 25,980 23,920 24,620 24,840 6,210

Batch 4: 40% Ecomelt-2 + 60% Cement; Flow = 106; water/cement = 0.433
3-day 7,370 7,670 7,430 7,490 1,870
7-day 12,290 11,650 12,110 12,020 3,000
28-day 21,580 21,490 20,240 21,080 5,280

Table 9, MINIMUM COMPRESSIVE STRENGTH REQUIREMENTS FORTYPE 1
CEMENT (ASTM C 150) AND BLENDED CEMENTS (ASTM C 595)

Test ASTM C 150 Typel | ASTM C 595 Type IP
Period minimum, psi minimum, psi
3-day 1,740 1,890

7-day 2,760 2,900
28-day 4,060 3,620
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CONCLUSIONS AND RECOMMENDATIONS

The Cement-Lock process is suitable for stabilizing depleted uranium hexafluoride (DUFg) and
converting it into a beneficial use product. Bench-scale studies have shown that uranium can be
stabilized and converted into construction-grade cement by the Cement-Lock process. Samples
of cement produced by the uranium-containing Ecomelts exceeded the ASTM compressive
strength requirements for portland cement as well as blended cement. Ecomelts were also
subjected to the Toxicity Characteristic Leaching Procedure (TCLP) to measure leachability of
the uranium. Although there are no current standards for uranium, the U.S. Environmental
Protection Agency (EPA) is currently in the process of creating such standards for groundwater.

During the bench-scale testing, the aluminum oxide crucible showed negligible dissolution. This
shows that the Ecomelts are quite benign in their corrosive behavior toward this refractory
material. This would ease the material of construction issues during engineering scale-up.
During the processing of DUF; in the Cement-Lock process, the fluorine present in the DUFs
will be converted to calcium fluoride (CaF3), which is a commercial commodity.

A pilot plant study is recommended for demonstration on a larger scale.
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