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Sowncomer | 725U gy | easusan 81313 Bn31M3
feeder (m/s) (m*min) | flou (g/min) | You (g m®
Close 2 21.08 9.94 1396.98 140.56
Close 4 20.93 9.87 1428.31 144.76
Close 6 20.88 9.84 1487.91 151.17
Bin 2 20.73 9.77 1187.85 121.57
Bin 4 20.78 9.79 1300.13 132.73
Bin 6 20.57 9.70 1329.76 137.10
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Open 4 8.46 3.99 655.87 164.48
Open 6 8.61 4.06 712.69 175.57
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Close 2 25.10 11.83 1582.22 133.74
Close 4 24.64 11.62 1616.28 139.15
Close 6 24.69 11.64 1616.30 138.87
Bin 2 24.36 11.48 1403.38 122.21
Bin 4 24.84 11.71 1643.27 140.32
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Open 4 10.29 4.85 725.22 149.54
Open 6 10.39 4.90 759.07 154.99
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Tagldasoauenuuuls Inaunil Downcomer tube tana1an Y
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sEAUNTa | sogy | ANWEIEN | SasuFran | danimisileu | danimisilen
fido | feeder | (mis) (m*min) (g/min) (g/ m%)

3 6 7.52 3.54 885.90 249.94
4 6 15.75 7.42 1147.82 154.61
5 6 20.88 9.84 1487.91 151.17
6 6 24.69 11.64 1616.30 138.87
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|m) | (um)
Lan 3 4 5 6 3 4 5 6

45 45 |20.10| 13.22 | 13.10 | 10.23 [ 12.65 | 9.86 | 12.95| 10.13 | 12.61

93 63 | 467 | 414 | 3.38 | 3.00 | 402 |12.95|16.29 | 13.11 | 16.62

75 90 578 | 485 | 664 | 511 | 436 | 16.57|22.85| 18.17 | 20.97

106 | 125 | 552 | 6.26 | 5.38 | 456 | 5.13 | 21.24 | 28.17 | 22.68 | 26.08

150 | 180 | 559 | 7.84 | 7.38 | 5.34 | 6.75 | 27.09|35.47 | 27.97 | 32.81

212 | 250 | 519 | 529 | 658 | 7.23 | 5.26 | 31.03 | 41.97 | 35.13 | 38.05

298 355 | 545 | 590 | 463 | 5.12 | 5.78 | 35.44 | 46.55 | 40.20 | 43.81

421 500 | 662 | 828 | 824 | 7.79 | 7.01 |41.62|54.70 | 47.91 | 50.79

500 | >500|38.17 | 37.44 | 39.30 | 47.94 | 44.45 | 69.56 | 93.56 | 95.39 | 95.10
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FEAUNIA | 5oy | ANWEIAY | Su3icqay | O9TMsdeun | dasimsilen
fido | feeder | (mis) m*min g/min g/m’
3 6 7.57 3.597 743.38 208.33
4 6 15.14 7.14 996.68 139.66
5 6 20.57 9.70 1329.76 137.10
6 6 24.64 11.62 1643.68 141.51
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a a4 1Y Y
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(um) Ormax (M) IR vaauenlasldszaundiiide | ndwenlaeldszaund e

5 6 7 8 5 6 7 8
45 45 20.10 | 21.34|18.34 | 12.75 | 20.07 | 18.53 | 17.97 | 12.62 | 19.78
53 63 4.67 467 | 3.44 | 413 | 453 | 2259 | 21.34|16.70 | 24.24
75 90 5.78 6.17 | 5.01 | 4.37 | 6.12 | 27.95]| 26.25 | 21.03 | 30.27
106 125 5.52 7.11 | 467 | 492 | 4.65 | 34.13 | 30.83 | 25.89 | 34.85
150 180 5.59 6.64 | 6.94 | 6.38 | 551 |39.89|37.63 | 32.20 | 40.27
212 250 5.19 745 | 479 | 559 | 5.02 | 46.37 | 42.32 | 37.73 | 45.22
298 355 5.45 745 | 548 | 5.71 | 5.39 | 52.84 | 47.69 | 43.38 | 50.52
421 500 6.62 8.20 | 7.11 | 553 | 5.51 |59.96 | 54.65 | 48.84 | 55.95
500 >500 38.17 |25.81 | 42.04 | 45.48 | 40.02 | 82.38 | 95.84 | 93.84 | 95.38
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fido feeder (m/s) (m*/min) (g/min) (g/m°)

5 6 8.61 4.06 712.69 175.57
6 6 10.39 4,90 759.07 154.99
7 6 12.40 5.84 779.10 133.33
8 6 12.80 6.04 791.22 131.10
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g MINTZNBUUIA | mensmwvnanudza
(um) Orax (M) e vaauen lasldszaundiiide | vdwenlaeldszaundiime

5 6 7 8 5 6 7 8
45 45 20.10 | 0.34 | 0.14 | 052 | 0.09 | 0.16 | 0.04 | 0.08 | 0.01
53 63 4.67 052 | 0.33 | 0.48 | 0.23 | 0.42 | 0.14 | 0.15 | 0.03
75 90 5.78 1.47 | 094 | 0.96 | 051 | 1.14 | 0.42 | 0.30 | 0.08
106 125 5.52 197 | 1.23 | 1.17 | 092 | 210 | 0.78 | 0.48 | 0.17
150 180 5.59 274 | 184 | 205 | 1.01 | 344 | 1.33 | 0.80 | 0.27
212 250 5.19 280 | 278 | 3.13 | 2.08 | 480 | 216 | 1.28 | 0.47
298 355 5.45 540 | 3.72 | 487 | 217 | 744 | 3.26 | 2.03 | 0.68
421 500 6.62 753 | 594 | 505 | 438 |11.11| 503 | 2.81 | 1.10
500 >500 38.17 | 74.03 | 82.32 | 81.55 | 88.47 | 47.21 | 29.49 | 15.35 | 9.68
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Separation of Black Spot Defect from Earthenware Raw Material Using Magnetic Separator and Cyclone
Parinda Manonut, Apinon Nantiya and Parimanan Chemtongchai
Abstract
Earthenware industrials in northem region of Thailand have a problem from black spot defects on product surface due to contamination of iron oxide (Hematite; Fe,0,)
ese oxide (Pyrolusite; BMnOz) in clay raw material. Sieving method has been used in local factories to separate a part of black defect origin, though it causes some
sand lost, and small contaminant still exist in raw material. Thus, this research s to study the separation of iron oxide and manganese oxide compounds from earthenware

on the black spot defect on surface is aimost disappearing.
: Separation Earthenware defect
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Separation of Black Spot Defect from Earthenware Raw Material Using
Magnetic Separator and Cyclone
Fannzfddy Yuan alufnd, afuudi dudien uas Wsaniun @oselgs
Parinda Manorut, Apinon Nantiya and Parimanan Cherntongchai
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ABSTRACT

Earthenware Industrials in northern region of Thailand have a problem from black spot
defects on product surface due to contamination of iron oxide {Hematite; Fe,O,) and manganese
oxide (Pyrolusite; B-MnO,) in clay raw material. Sieving method has been used in iocal factories
to separate a part of black defect origin, though it causes some clay and sand lost, and small
contaminant still exist in raw material. Thus, this research is to study the separation of iron oxide and
manganese oxide compounds from earthenware raw material using magnetic and cyclone
separation methods, which separated by size, density and magnetic property differential. These
methods will separate the contaminants from raw material more efficiently. This work presents
the result of magnetic separation which found that iron oxide and manganese oxide is decreased.

As a result in cyclone separation the black spot defect on surface is almost disappearing.

Keyword : Separation Earthenware defect nsueinfoaaiman nisuendaalalaay Bimuwad
wieidiumaluladisannuasdanuan nedruafigaanunssn unidnendadadlngd -~
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Vortex Finder ﬂlquﬂ’lx‘i@‘ﬂﬂﬁ’muuﬁfﬂﬂﬂ?‘ﬂﬁLLEIﬂLL‘]JlJlL’JIIﬂﬁu

Butterfly Valve (BV)  gunsainuusasiuimaudmiuiasesugnuuulzlaay

NFAUNUIAANISITEUALITTUNTTNAULAYUNSDLUUIAR
wiéineanlafuazunaniasanlafiafuanvnuasfuinuiuaud fnnuustauni

o’ Ly o ar

wansannsauazAuduingRud Ay Ae a1ne AEMLLY kazANLRIuLvEn (A

q

1979 1) nMsugnlasauifniaudwdn uaznisiasumnuivsaniuauseyniaazdoaannis
1 8 1
gudanseuasAuiduingivdndn s daunszuauntsusndifipenuiuluidie nsuanlaeld
WiMAN (magnetic  separation)  uaznisuanlaeldlalaau (cyclone  separation) Fauflu
=y e, ar i 1 JI
svuulfumnasuuuuis dannfesiunszuaunashgraiunssulde uanaininnsuenineli
1 -3 1 & sl o ﬂi‘ P er  9r = = e E =3
wiwdn Talaaw uadlalrauulmdniiinsinendlldufan duss@vsnam 1A ldunea ity

eran1guainm waransliau

A998 1 R@AIAMNTIR N NIZIRIaYAALARETEA [1] 2NTANIWINEN WAZAIINLTS

gumudmdni i lunisueneynanaiulimnfifinfmiianan [2]

R ' AN TUALAY Specific magnetic
TUATANBYNA \. N\, ¥
TRUNIZ RHLAAN susceptibility (m’kg™)
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aaAlsenan (Wt %)
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