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Abstract For high value-added applications of natural blue diatomite, the physical refining process and synthesis of
SiC from refined diatomite were investigated. Approximately 30 percent Fe (Fe,Os) in raw blue diatomite was
removed by a particle sieve separation process; the Fe composition for 325 mesh down powder was approximately
2 percent. Although a wet and/or dry magnetic separation process had some influence on the separation and/or refining
of Fe composition, the Fe composition in the non-magnetic by-product was approximately 2 percent. Water leaching
separation was effective in removing the Fe composition; approximately 40 percent of the Fe in raw blue diatomite
was removed. The synthesis of -SiC by a carbothermal reduction of the SiO; in the refined diatomite using carbon
(graphite, carbon black), the effects of an acid-treatment on removing the Fe, and the specific surface area for the
synthesized powder were also investigated. The impurities were mostly eliminated and the specific surface area was
increased to 52.5 mz/g.
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SEM photograph of natural blue diatomite

Fig. 1.

R
K

HE

s

=3l

]

g

59

, Fe, Na,

Al

E
=

o}J
!

<k
]

!

HEo] ojx7 o 142 Y829 &grsAd o

Bo

'

GARIE GOl oz ARgEojA|aL glot of

K

ke}

CEESNEEELER

oA Wol A} 7Hzje] A

H
4
m

Bk
H

)

o}J
HH

10] AHg5]

# 2

bl

of & xz1o] HAF o3}

Fol

A7F 2

7z

~

i vhel e 22

3

[75e] ) &

SiC, SisNg, sialon

A7) dgzolt. wepd FRES] nAEA HEE 9

fol 7b7ke: vlefele

9]

7} Ea

<} xé

s

7% 1200 CNA =

3L
[e}

jo

9]

Hol dej7te& 94

=
=

of

2 dyA gk

Acheson W[1]3} Si, SiO,

o=

B A FFRE EEY Sl w3

g

%

313



B AbEL &8 =R A8 A3B, 2017

| Raw blue diatomite |

¥

| Jaw crushing |

¥

| Drying |

¥

| Hammer milling |

¥

| Jet milling |

Under flow (U/F)
Dry magnetic
separation

Qver flow (O/F)

Wet magnetic
separation

Dry magnetic
separation

magnetic non-magnetic magnetic non-magnetic magnetic non-magnetic
‘ by-product Hby product H by- product Hby—product H by—product Hby product ‘
|Gr|'nd\'ng| |Gr|ndmg| Drymg Drymg |Gr|ndmg| |Gr|ndmg|
|Grind|’ng‘ |Gr\'nding|
Fig. 2. Physical refining flow process chart
A B-sicet A B AR o-SiCE oEE = 1 under flow FAHE (U/F)2 A2 (8] &7 74
), B-SIC E%e] AZo] ¢-SiC EZ AARth v-e A 8,000 Gauss)dlil, YA7F ZaL H|F0] 7FHE over
SroA AEEY] AAAE A U EBF 2T flow FAE (OF)2 A4 2 SR (AR
=5 A& ool gt} 12,000 Gauss)dlo] HEAA glol] hah A5+t
mebd 2 ATl e B4R FRE F9 Si0; A
g ddushibeAA BSiCE e, R 2.2 EtaltAs 2EEY
o] AbAe) g Eal Bae] ulAs, A4, vlEuA W ZUUER OF PR SAAANET ARA7
ol el A-skith HAb FAEE AREeRla, AR AR 5 (2
T3 £ 99% ol WAd JHEEE (Aleke
3H}, 552 99% oS FURE T4 Sio, ARl o
2. A sto] 3EH] (C/Si0; = 3 molar ratio) F7} EFst =
200 kg/em’ 0.2 A} APGAS AZsdt AGAS
21 =& ZH| F2H97] 1300 TNA SARE AAelaA whslita &
Fig. 20] & A+l ARgd ot - 24 2 224 A4 @S 3hdaacth
FAEE HEpTh WA R AR Al w3 %f& gkt R e BEES A
%, jaw crusher® HSSITh 3B A3 flol  Asky] 9isi AeolA WFEE ALEHA HFS)
= hammer mill 37} E7153822 90Tl A 124 %F HNO; SZEFA oA 1417 Aglshdn)
FEE L A
BB Quse) Raddey Byel g e 23 ME @ mxEy
o AA g A=y flste] 44°] hammer mill ICPE o] &8 83hH 24 XRDE o] &3 AR
] abee] AR AR AAlste] AERE 22 ) SEMS o] 89 94 92 BETHOZ HEHAS
st Btk YA 3 FAHEL jet millol A ="319t).
7,000 rpme] ZAAstA EHske] Bl Yzt

314



242}

A A

1

k<
o

2]

ok 1:1 o]1e™, Table 3l

jet mill&
Yotk Table 39 244325

[}

FRE A 4 Wb HUYA
=

L

L

[

o=

q

Hammer mill #23] $A4H=
Z X

X 92 ool

o 53}

=

A7FE

]

=

9] hammer mill &4 F2H&

s

€

3.1 #Z=E HHA|

Fig. 3l

N K E T | N~ ey WA T ST 12 B~ —_
) = oy Iy — .
TR OLOTRIZEZLTINERLS CDRY LEMTTETE LTI
oy Hfﬁoﬂﬂwm%;QGWMMQ@%MO J 5 R w%geuo#bmgaﬂﬂ,ﬁo@
Ao | w5 o o B _ ~ %) 0 AR = o o X T
SR smERcodiiteizger Eay sTrERELRIYAY
SEr SEESIEIIEIIEED2E sxi IS Esziiel
) LU~ 0 K — % o [~ — 0 -
TeR P IoPESTLTE LS4 3 2T DB r LS ERe
— oy = S —_— —_— f O
T =Tl imootwmn 23l TrT FEm Rl oI
T T o o T g oa O O 3, o X 1) op H
I TR B N Wom B oe g MEF e T PR s X
B on TEp BT L 9 b T ey B S o] B L w L nw B
= il = a2 < An 5w & o o Bo = C,  —x 9w R oo moop B e Kfo me 7 wo A° ot
Hzgﬁwawrr%morar.ﬂ%pa_ﬁn%Hoaww%;m_xA T g B ome o ow T
e e e i %&WEM%@.@M?;@&? ﬂ#%ﬁ%wfﬁmoﬂwmw
~ X — ~ = ,|H.|..I.,Ll],.|e - "
V%A.?.mﬂ.ﬁ%.ﬁ?o T Do %M%%%Moﬂﬂﬂi?@%%ﬂ%
= W T VL E B oW gz T %) o Ui BOW O omo X
o = W N .ME H =) L O :.1 .zwc ~ O uAIL 9 XY oo RO E.E ﬂ” o —_— LC RS
L SV %1%?iﬁnuﬁ_ﬁﬂ%a%uf?ﬁx%ﬂi%%_rﬂgﬂz
%ﬁﬁ@ﬂ@%ﬁ%%amwgﬁ%@m__gm;nonﬁ%@_gmz;wﬁo@ =T
= N o o K . . [k o) Ay o X o X ;¥ W on - X
m_.r/oﬂ%mmﬁm’%ﬁ%@rm&%mﬁw%%imau%wm;ﬂ%%kaﬂvWﬁWﬂﬁ
@/o,,m,@n%@uaq@ar@;eimfg._&Wﬂgﬂcnm%mmizﬂﬂmoif%%_ﬁ_c
TENs  wr i ERERERNESNE T X A o N A
g3 BT M B o A 3 THTAAT T R B
Mo} oo E ORI
muwuwﬂmmqmuﬂmW = WHTW;.@M%ATHTQ%Q
TS R T Y = S E ¥ gD, PET T
— B o Z e B T A n g S5 & w9 <) 5 5 o
— — <. i o &
2T gy 20 e o S © 8 mwﬂ;&mﬁéo_wr% 5
g T X X ' oao%oxdlm#_o my
EN SRR " E zeiRdSTLDETg
- L - o n < = B m ! L
ﬁ@ﬂe@zmmﬂ% SNE m&%g%MU}ﬂﬂuﬂﬂm
ol = &+ TR a9 - mmX_-Elr;oﬂrMIcé o °
Bgw g g co N T B I SO L
T oo =T e 6o n & =W S =70 Mz o M
91%71]%%:;7 AN W8 oﬂe7mHmeU;a7%AﬂA1Hﬂmu
QHW_E Louﬂploth '+ o 2 E.e:._ HL_AWLT..LA..M _
I SO T o0 = B w2 g
oy — ) w ° w38 Z <) o I Hy
TELOE 4w 9 2 F BT E 0w Y
ﬁaﬂuﬂoo» ol to 8 E A#HEAM),l J.UHT
Lﬂ_auﬂﬂ,mm% o = oo ® = & e B
_ﬂ%]%ﬂﬁwmi@ 3 2 5 %%mmemMMK%MW
s o of + = = r__ B © ; X0 .
%%%g%%@% 5 EXRIT 2d g ST o
B2 lieore 88§8REIEIRRIIC S 5T IiTAwmEIsi Y
ouﬂ;ﬂﬁﬁmﬂwﬂooiﬁl - ™ m_lﬂwL{or.aluﬂHNJMIAOHIﬁMDrrL
e el (%) oney 1yBrap o] EN oo R e B
of T F ™ A Uy ad ) : ic = %&Tﬁmﬂg%é%i
o X3 S R T IR o

315



A7) &5k =2 A Al18d A3Z, 2017

Table 1. Chemical compositions of the various particle size distributions for the hammer milled powder

Composition
)| Al Fe Ca Mg P Mn Ti K Na
Particle (ALOs) | (Fe;03) (Ca0) (MgO) (P,05) (MnO) (Ti0y) (K:0) (Na,0)
size (mesh)
raw blue diatomite 4.149 2.278 0.185 0.387 0.010 0.007 0.173 1.682 0.979
(7.8399) | (32576) | (0.2593) | (0.6416) | (0.0228) | (0.0088) | (0.2882) | (2.0557) | (1.3203)
43 4.548 1.979 0.147 0.415 0.014 0.006 0.190 1.787 0.333
(8.5937) | (2.8297) | (0.2054) | (0.6879) | (0.0322) | (0.0081) | (0.3171) | (2.1530) | (0.4491)
484100 4.508 1.684 0.170 0.397 0.014 0.006 0.237 1.552 0.882
(8.5183) (2.4076) (0.2375) (0.6581) (0.0313) (0.0076) (0.3960) (1.8695) (1.1885)
1004200 4.668 1.640 0.162 0.399 0.010 0.006 0.205 2.035 0.906
(8.8199) | (23448) | (0.2266) | (0.6614) | (0.0227) | (0.0072) | (0.3427) | (24510) | (1.2208)
2004325 5.067 1.462 0.195 0.413 0.010 0.006 0.201 1.837 1.384
9.5737) | (2.0909) | (0.2730) | (0.6846) | (0.0238) | (0.0078) | (0.3361) | (2:2131) | (1.8662)
325 4.309 1.420 0.111 0.349 0.011 0.007 0.193 1.486 1.720
(8.1414) | (2.0310) | (0.1555) | (0.5788) | (0.0258) | (0.0089) | (0.3228) | (1.7902) | (2.3179)
Table 2. Chemical compositions of the jet milled powder
C"mp"s“(';I; Al Fe Ca Mg P Mn Ti K Na
1 (ALO3) (Fex03) (Ca0) (MgO) (P,05) (MnO) (Ti0,) (K;0) (Na;0)
U/F 4.907 1.724 0.471 0.395 0.014 0.016 0.190 1.941 2.593
by-product 9.2722) | (24646) | (0.6587) | (0.6548) | (0.0320) | (0.0208) | (0.3164) | (2.3381) | (3.4957)
O/F 4.229 1.646 0.146 0.475 0.009 0.015 0.181 1.279 0.640
by-product (7.9907) | (2.3534) | (0.2038) | (0.7871) | (0.0197) | (0.0194) | (0.3021) | (1.5403) | (0.8632)
Table 3. Chemical compositions of the dry magnetic separated powder
COmpOS“('O‘/“; Al Fe Ca Mg P Mn Ti K Na
1 (ALOy) (Fe,05) (Ca0) (MgO) (P,05) (MnO) (Ti0») (K;0) (N2,0)
magnetic 4.508 2.134 0.435 0.409 0.014 0.018 0.198 1.807 2.394
by-product (8.5183) | (3.0522) | (0.6085) | (0.6780) | (0.0314) | (0.0237) | (0.3301) | (.1771) | (3.2268)
non-magnetic 4.508 1.348 0.622 0.379 0.011 0.014 0.172 1.839 2.593
by-product (85183) | (1.9283) | (0.8708) | (0.6284) | (0.0247) | (0.0176) | (0.2868) | (2.2155) | (3.4957)
Table 4. Chemical compositions of the wet magnetic separated powder
COmpOS“('D‘/“; Al Fe Ca Mg P Mn Ti K Na
1 (ALOy) | (Fe05) (Ca0) (MgO) (P,05) (MnO) (TiO0,) (K:0) (Na,0)
magnetic 5.386 4.309 0.247 0.622 0.020 0.031 0.676 1.991 1.239
by-product (10.18) (6.16) (0.35) (1.03) (0.046) (0.040) (1.128) (2.398) (1.670)
non-magnetic 4.435 1.515 0.113 0.471 0.009 0.005 0.128 0.760 0.560
by-product (8.38) (2.17) (0.16) (0.78) (0.021) (0.006) 0.21) (0.92) (0.75)
Table 5. Chemical compositions of the wet magnetic separated powder
Compos't(';“) Al Fe Ca Mg P Mn Ti K Na
N (ALOy) | (Fe,03) (Ca0) (Mg0) (P,05) (MnO) (TiOy) (K;0) (Na;0)
raw blue diatomite 4.149 2.278 0.185 0.387 0.010 0.007 0.173 1.682 0.979
WOl (7.8399) | (32576) | (0.2593) | (0.6416) | (0.0228) | (0.0088) | (0.2882) | (2.0257) | (1.3203)
after water leachin 4.408 1.232 0.102 0.408 0.005 0.004 0.184 1.000 0.648
£ (8.465) (1.762) (0.143) (0.676) 0.011) (0.005) (0.306) (1.205) (0.874)
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Table 6. Chemical compositions of the obtained SiC powder

Comp 05“(‘;‘; Al Fe Ca Mg P Mn Ti K Na
U (ALO) | Fe0) | (@0) | M) | 09 | om0y | (Tioy | K0 | NaO)
before 4304 | 1432 | 0127 | 0493 ] 0137 | o811 | o584
acid treatment ®30) | @05 | ©18) | (082 ©02) | 09 | ©79)
after 4127 | 0019 | 0005 | 0423 0096 | 0007 | 0005
acid treatment 779 | ©03) | ©on | (070 : ©15 | ©on | o1

Table 7. The changes of weight loss and specific surface area for the acid treated SiC powder

before acid treatment

after acid treatment

weight loss (%) specific surface area (m’/g) weight loss (%) specific surface area (m’/g)
- 20.8 21.6 525
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