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Effect of Zinc Stearate Addition on Apparent Density, Blending and Compaction of UQ,
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Abstract The effect of zinc stearate addition (0~4wt.% ) during blending with UO, powder has been
studied by observation of apparent density variation. Apparent density increased by the development of
thin surface films on the UQ. particles at the low contents of zinc stearate but decreased by the forma-
tion of thick layer and free zinc stearate at the high contents. Pressure/density data were obtained from
double acting compaction of cylindrical UQO, green pellets containing admixed zinc stearate with and
without die—wall lubrication to determine the relative significance of interparticle friction, particle/die—
wall friction and compaction lubrication/inhibition. Compaction pressure loss associated with
interparticle friction was lower than that caused by die-wall friction. The latter was minimized only by
die-wall lubrication which also caused undesirable compaction inhibition.
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Table 1. Main characteristics of KAERI-made
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Moisture conten 0.25%
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Fig. 1. 4D as a function of zinc stearate contents for
UO. powder containing admixed zinc stearate.
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Table 2. True Green Density( Mg/m) with Varying Zinc Stearate Contents and Compaction Pressures.

contents
pressure (wt.%)| 0* 005 01 0.2 0.3 0.4 0.5 1.0 2.0 3.0 4.0
(MPa)
200 a* - 484 489 493 494 498 496 499 489 478 465
b*** 480 500 499 501 501 503 504 503 493 479 461
250 a - 514 515 519 5.18 5.18 520 518 506 491 475
b 516 525 525 524 523 524 524 522 508 493 477
300 a — 539 540 544 543 543 542 541 524 507 491
b 545 552 552 548 550 550 549 544 527 509 491
350 a — 563 560 564 563 564 565 559 540 522 5.03
b 573 574 575 572 570 571 569 561 540 521 520
400 a - 580 579 583 580 582 580 574 553 533 511
b 590 590 590 589 587 587 58 577 553 533 511
450 a - 500 591 593 592 592 591 583 561 540 5.16
b 601 601 601 600 557 59 594 585 561 538 515
500 a — 606 609 609 609 608 608 599 574 552 542
b 617 617 615 615 614 613 611 601 575 552 529
"

- 0 means the die-wall lubricated only{ zero wt.% ) condition @),
** . a means the admixed( condition ®),

*** . b means the admixed and the die—wall lubricated( condition )
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Fig. 2. Schematic representation of lubricant effect, AL
and transition pressure, P,
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Fig. 3. Lubricant effect{ JL) vs. compaction pressure
for compacts containing various amount of zinc stea-
rate contents.
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