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Abstract— The compression characteristics of the flocculated granule with polymeric binders were investigated.
To evaluate quantitatively the compressibility and reassertion (postpressing growth) of the granular bed, real time data

acquisition system was specially designed.

Nearly continuous pressure-density curves clearly showed the dominating volume-reduction mechanisms during
the entire compression and decompression process and showed the effects of the binder characteristics, granule size.
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Fig. 1. Typical Heckel plot.
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Table 1. Physical properties of raw materials

Filler-R CaCO3 PE* - Estane** Viton-A***
mw. 222.1  100.09 8000 60,000 90,000
density 1.806* 2.71-2.83 0.92 1.1810.02 1.90
m.p(°C) 205++ 825+ gty — —
T(°0) — - -46 -31 -20
dispersity* 1 1 - 2.06 13.41

* Polyethylene, AC656 (Mfr.:
** Polyurethane elastomer (Mfr.: BF Goodrich Co.)
***Fluorocarbon elastomer (Mfr.: Du Pont)

+ TMD (Theoretical Maximum Density)

++ Melting point with decomposition

+++ Measured with a DSC
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Fig. 2. Size distribution and sieve cut for CaCO,/
PE, Filler-R/Estane, Filler-R/Viton-A gra-
nules.
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Fig. 4. Heckel plot of In[1/(1-D)] vs. P for NaCl.
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Fig. 5. SEM photographs of NaCl. (a) before pressing, (b) surface of pressed NaCl (40 MPa).
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(a)
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Fig. 7. SEM photographs of CaSO,. (a) before pressing, (b) surface of pressed CaSO, (40MPa).
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Fig. 10. SEM photographs of IP granules. (a) before pressing, (b) fracture surface of pressed IP granules
(70 MPa).

(b)

Fig. 11. SEM photographs of RE granules. (a) before pressing, (b) fracture surface pressed RE granules (70
MPa).
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Table 2. Compression parameters for IP, RV, RE
granules

sample K(MPa)? Dy Dy, Dp ER(%)
IP original  5.946E-3 0.911 0.412 0.499 2.37
IP #16/20  3.349E-3 0.916 0.396 0.520 2.53
IP #25/30  6.322E-3 0.918 0.401 0.517 2.73
1P #40/50 1.378E-2 0.823 0.411 0.412 2.53
RV original 1.280E-2 0.815 0.473 0.342 342
RV #8/12 1.411E-2 0.808 0.442 0.366 3.67
RV #16/20 1.311E-2 0.817 0.464 0.353 3.49
RV #30/40 1.335E-2 0.811 0.473 0.338 3.20

RE original 8.029E-3 0.915 0.479 0.436 3.04

RE #8/12 7.807E-3 0.917 0.423 0.494 2.84
RE #16/20  7.952E-3 0.915 0.466 0.449 2.73
RE #30/40 8.012E-3 0.912 0.485 0.427 2.98

Table 3. Mechanical properties of the compacted
IP, RE, RV granules

sample S, (bar) s.d.f E. (%) s.d.
IP original 119.7 2.5 3.1 0.2
IP #16/20 96.9 1.8 3.2 0.3
1P #25/30 1124 1.6 3.1 0.1
IP #30/40 125.8 1.5 3.1 0.1
IP #40/50 139.9 25 3.1 0.2
RV original 102.5 1.7 2.9 0.1
RV #8/12 93.8 1.9 3.1 0.1
RV #16/20 99.7 2.2 3.0 0.1
RV #30/40 105.7 0.2 2.9 0.2
RE original 57.0 1.2 2.9 0.1
RE # 8/12 57.7 1.6 2.8 0.1
RE #16/20 59.3 1.0 2.7 0.1
RE #30/40 61.2 1.0 2.3 0.1

-
uniaxial compression tester; Instron(1193)
operating condition; strain rate = 1 mm/min
sample dimension; $10 mm, H 11 mm
number of observations:; 6 times
* maximum compressive strength
#standard deviation
+elongation at miximum stress
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