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Development of Dry Beads Mill and Grinding of Talc with It
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Using a horizontal batch dry bead mill newly developed by our company, talc raw material was ground in air, and
its grinding performance and mechanochemical effect on the sample were evaluated from various perspectives. First,
the average diameter of the ground product as a grinding performance decreases with the increase in grinding time or
power source unit, reaching the submicron size. In addition, when mill operation is continued, talc changes fine particle
aggregation and crystal structure change due to mechanochemical effects, and the phenomenon of detachment of the
(OH) group around Mg in the crystals becomes remarkable. The flowability of the ground product is inhibited by the
withdrawal of (OH) from the talc crystal, but this flowability is restored when it is dried. When the power source unit in
the grinding approaches 3 kWh/kg, it asymptotes to the maximum value of 9% in the weight reduction percentage.
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Fig. 1 Crystal structure of talc
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Fig. 2 Schematic structure of the grinding chamber in the dry
system bead mill developed
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Table 1 Milling condition for talc sample with the dry beads mill

Beads charge ratio,
30 50 70
Iy [%]
Feed sample charge ratio,
10 30 10 30 10 30
J [%]
Tip velocity, 2 #1 #3 #5 #7 #8
v, [m/s] 5 #2 #4

Vol. 61 No.2 (2024)

77



#fToTVBDT, ZTOEBIEDLDOTHRVEEZD
N5,

2.4 BREDOBRI

5V 7 R OB, (BF) EE R TR [DTG-
60H] T D HE 7 — RAEIHTEEE  (Thermogravimetry
(TG) —/RZE#ESHT (Differential Thermal Analysis (DTA),
LUF, TG-DTA &£#59 %) 2wz, TOEETORE
OMBEGHEEEIE 10°C/min —E & L, EiA 5 800°C FTH
FRoE L7z et o mRZL (TG), REBRSHT
(DTA) Z=4T- 72,

25 MREME TN ERZRU ZEMOREMEDFE
TV 7 MWEEN B £ O F OIS OREIMEX, KV
Jizay (B B —F2F—2XhROLNG
THEAREE ], T2RMA), TANF25—1M], [EEE (L L
13— | o&/48% (nl,n2,n3,n4) OEEMEE LT
FEIND [Carr DWENEIREL (Tn) | TR L 72[6-12],
Z T, BAROFEIMER Carr DR BTG LD A TIEERl
TERVWEWIERL D L9125, T TREHEMIZZD
BCIET 22L& Lz, 2B, BWOEICITER
%2 v, WL 100°C, HZHRREHIE 120 min & L7z,

3. RERBEREEER

31 BRE—XIIICEDZIVIRFEDD d50 D I
JUALIERSRE HIC K BEAE

Fig. 3 121d d50 @ ¢ 12 X 221k, Fig. 4 1213 SEM Bi%2
%% 7”9 Fig. 3 \ZBWT, Table 1 IZRL7ZEDEMT
b, FEEDAS0=11um THo72d D¢ & & H IS
L, B ETLTWALZ N DbhsL, ZOMETEON
72d50 1k, SIS X o THRL LD, MLT, J AMEWIZ
& F7 KRR DIFENSL B AENCH B T2,
VAR NIEE AS0 1IN EL D EDOLEMGFOHTTLH T
D d50 13D o & H/AE L =30 min LI T d50 = 0.51 pm
EHTIZu VA RERY, TNIDETRKEVD,
H7Isu Y4 XD 50 R LM TO =
60min E#5 TP t=30min ThHho720 LNLLEDS, #2,
#5 B L UOHS DEAFTIX, DIEREE & 12 d50 138K
LEANCH L, TOt DHKRIZE S d50 DRI, kL
TREOHRETHY, Wb LBEHHHREERT S,
B, FOEDPOWMBEL #1, #3, #4, #1) IZBVWT
bt ZERT B LR FEREBR;IINDLIET TH L7,
AKEBTIZOBG % BN T £ TORKMBVEIITD %
Polze WTFHIZBWTY, RINWIZL D5 VT ofik
TIE, FEW® A50 (3#4 D X 512 J, HY30% & R
BWTby 2l $AZLTYTIz Oy 4 XETH
T&xbHL, F/ J,A850%D ECIRERFEAE T H 4
TIZu A ZETHIETRETH S Z EDbh o7z,
=0, tDER DR - BINZB VT, d50 DEIEIR
AMEF > S BRI E 2L 50 ZOBIGIZEITIRL
72X O IR T BE DR TH 05, TE 5 V7 bk
WG TEC 2 0, WO AE - BIESBF IR -722 &
WCEABDBDTHY, 2 A 775 IWNVHEOENTLH %,
ZDF VT ORI BIT S A D I HIVEIRIE,

78

12.0

-o-[#1] [#2]
o-[45]  O[#7]

O-[#3] [#4]
--[#8]

9.0

6.0

d50 [pum]

30

0.0

0 10 20 30 40 50 60
Milling time, # [min]
Fig.3 Mean particle size (d50) of the talc samples as a function of
milling time
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Fig. 4 SEM images of the talc samples
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Fig. 5 Maean particle size (d50) of the talc sample as a function of
power source unit in milling
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Fig. 6 TG-DTA patterns of the starting talc sample (7 = room
temperature to 800°C)
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Fig. 8 TG patterns of the talc samples milled for 60 min under
different conditions from #1 to #8
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Nomenclature
D . inner diameter of the mill chamber [m] n2 : index on compressive degree [-]
D, : rotor diameter [m] n3 : index on spatula angle [-]
DTA : intensity in exo- and endo-thermic reactions [a.u.] n4 : index on aggregative degree [-]
d, . mean beads diameter [m] >n : flowability index [-]
d50 : mean particle size [m] P 1 power source unit in milling [kWh/kg]
L . inner length of the mill chamber [m] TG : percentage of thermogravimetry [%]
L, : rotor length [m] t : milling time [min]
A : sample charge [%] V- : chamber volume [L]
J,  : beads charge [%] v, : tip velocity of rotor [m/s]
N : rotational speed of rotor [rpm] AW : weight difference percentage [%]
nl : index on angle of repose [-] AW, : the maximum weight difference percentage [%]
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