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Grinding Sludge Recycling to Reduce Environmental Load (No.1

Basic Investigation for Grinding Sludge Recycling)

Kanji NAKAMURA and Shoji HAYASHI

Synopsis : Companies like bearing maker which produce precision machinery use many grinding machines in their manufacturing processes. These ma-
chines by-produce a lot of grinding sludge, most of which is dumped into landfills now. Being an ISO14001-certified company, it is responsi-
ble for establishing of recycling technology and contributing to our recycle-based society. It is however difficult for companies to progress the
sludge recycling if additional expense is required. So it is important to establish recycling technology which enables to reduce environmental

load together with cost reduction. There are two reasons for difficulty to recycle the grinding sludge. One reason is that it contains a lot of
coolant and the other is of its self ignition. Thus separation of the coolant from the sludge economically will be key technology. By using a
test machine, it was confirmed that it was possible to separate the coolant from the sludge economically and reuse metal and coolant. It was

also confirmed that briquette doesn’t have any danger for self ignition after separation.
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Fig. 1. Grinding sludge.
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Fig. 2. Magnified grinding swarf.
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Table 1. Components of grinding sludge (wt%). Grinding wheel Briquette
- Work Recycle (Metal)
Component wt% Coolant
Metal (Grinding swarf) 20~50%
Coolant (Qil or water-based) 50~80%
Grinding powder Under 1% i
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Fig. 3. Recycling system of grinding sludge.

Fig. 4. Test machine.
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Fig. 5. Basic idea for separation.
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Fig. 6. Setup of self ignition test.
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Size : ¢ 83 X50mm
Weight : 830 g
Sp. Gr. : 3.07

Fig. 7. Briquette (oil-based sludge).

Table 2. Chemical analysis of oil-based briquette (wt%).

Ni
0.17

Cr
0.18

Mo
0.02

0Oil
11.5

Mn| P S
0.3210.01 | 0.07

Cu
0.07

Water
0.6

Fe | C Si
84.81.20|0.40

Table 3. Water in briquettes of water-based sludge (wt%).

Sample A B C D E
Water 1.17 0.15 0.25 0.52 0.01
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Table 4. Melting test of oil-based briquette with 10t elec-
tric furnace (wt%).

Test No.

Recovery yield
91%
93%
92%
93%
92%

Briquette weight
180kg
180kg
450kg
450kg

Average
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Grinding sludge & o

Fig. 8. Average coolant recovery (oil-based sludge).
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. 9. Self ignition test of water-based grinding sludge.

Time(min)

Fig. 10. Self ignition test of water-based grinding sludge
briquette.
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Fig. 11. Self ignition test of water-based grinding sludge
briquette +water (10 wt%).
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