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Abstract

In China, Kaolin natural resources are abundant. But, the high grade kaolinte
raw resources, which are suitable to be the high-grade raw material for ceramics, are
less. With the fast development of kaolin industry, the market demand for high grade
kaolinite raw is increasingly greater. The refined depuration and reprocessing of
kaolinite raw are imperative. Guanxi some kaolinite deposit has many advantages,
such as shallow burial depth, large reserves, high content of kaolin, easy to mining,
and has a great development potential. However, the size of muscovite in the kaolin
raw is fine, and the content of iron impurity is high. The exploitation and utilization
of these resources is difficult. On the basis of technological mineralogy, the system
research of depuration and reprocessing process, including scrubbing, depuration,
iron removing, are studied.

The study draws the following conclusions:

(1) The sand concent of these arenaceous kaolin resources is 54.97%. The
kaolinite is enriched in -45um fraction. The main gangue minerals are quartz and
muscovite. The content of iron impurity is high too. The morphology of the kaolinite
is vermicular, and the lamellars are dense packed.

(2) The optimum processing condition of purification is determined by single
factor experiments. After desanding and wet sieving, the -45um fraction was selected
for classification finishing, using hydrocyclone. The overflow of the ¢75
hydrocyclone is the feed of 950 hydrocyclone. The content of Al,O; of the
classfication concentrates is increased from 16.72% to 35.81%, and the content of
SiO; is reduced from 74.28% to 45.89%. However, the content of TFe,0s, TiO,, is
1.97%, 0.12%, separately, which can not match the standard. The underflow of the
@50 hydrocyclone is matched the secondary standard of the raw of filler for rubber
and plastic.

(3) The optimum processing condition of iron removal and whitening is
determined by sigle factor experiments. The suitable parameters of the high gradient
magnetic separation process are determined, including magnetic intensity, the pulp
flow rate and the additive of dispersant. After the high gradient magnetic separation,
the content of K,O of the non-magnetic fraction is reduced from 1.92% to 1.28%, and
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the content of TiO; is reduced from 0.12% to 0.062%. The content of muscovite and
iron impurity are decreased obciously. The suitable parameters of the reduction
bleaching process are determined, including the dosage of catalst, the stage number of
addition, the dosage of sodium hydrosulfite and oxalic acid. The whiteness of the
concentrate of reduction bleaching process is improved from 54.53% to 75.44%, and
the content of TFe,O; is decreased from 1.97% to 1.02%. The whiteness of the
calcination concentrate could be improved by23.44%. The content of Al,O;3, SiO; of
the concentrate of the high magnetic separation and redution bleaching combined
process is 36.25%, 46:81%, the content of TFe;O3 is 0.89%, and the content of TiO,
is 0.068%. The whiteness of concentrate is 76.58%. The concentrate of the high
magnetic separation, redution Bleaching and calcination combined process is
improved too. The content of Al,Os, SiO, is 41.79%, 52.71%, and the content of
TFe,0s, TiO2is 1.17%, 0.12%, the whiteness is 84.06% .

(4) The optimum processing condition of ultrafine grinding is determined By
sigle factor experiments. After grinding 140min, the rate of -2um fraction of the
product is 97%. The analysis of the pictures of scan electronic microscope (SEM)
shows that: the lamellar of kaolin is liberated, and sigle chip is thin. The ultrafine
particles are suitable for rubber and plastics filler.

(5) On the basis of experimental studies of the purification, iron removal and
whitening. The optimum technological processing is determined. By adopting the
classification, high gradient magnetic, and reduction bleaching combined processing,
multiple products are manufactured, and the evidence of the comperhensive

utilization of the kaolinite resources is provided.

Keywords: sandy kaolinite, purification, iron removal and whitening,ultrafine

grinding;
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5 10 i 20
8 KB fa)/win

Kl4-3 WmERRXHEEERZR

HE 42, B 43 o5, EEEAEATHHEOT, &0 KRS
10min, R EBREE,

4.1.2.3 8K N

BTG IKE R REBHAK, MEEHMEETEN: MEKER 50%,
SR NImBEERREN) FE AN 1~2kgt, X% 10min.
4.1.3 KATERFBIRAIALE

it T 2 S MK RE, KEDT 0.045mm, 7] LLEE D DK H B 48
RIS B K. BERIE R RIS K I R B YHE . NEBREEEE
MY, RERA 975, 050, 925 K AFEH %, BUEBRE I MBERKE,
BATRAAR .

4.1.3.1 975 K W HER B8 3 [E ik ie

KA @75 KAOERBAH, JIOR 3mm. FHITARBEE S %R
%.

WEBRKKEHN 21%%HT, ZBHFEESA 0.15Mpa. 0.20Mpa,
0.25Mpa, HATHRK, 4RNEK 4-3.
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F4-3 @15 KIBERBRE AR

P » Wik B i il DL HFH A%

5 HHOH F/: j £% % M S0, ALO, TFe0s NaO KO TiO;

1 g 100.00 3595 5341  7.06 5079 3230 184 0.2 230 0.14

2 0.05-##  81.51 29.30 54.50 4726 3504 193 0.15 216 0.12

3 005 1849 665 5015  12.68 6636 2022 144 0.00 292 0.23
it 100.00 35.95

4  0.20-E%  78.65 28.27 54.87 4688 3441 191 015 217 0.12

5 020K 2135 7.68 5061 14.88 6519 2453 158 001 -~ 2.78 0.21
&t 100.00 35.95

6 0.25-#i  78.09 28.07 5518 4702 3494 194 014 215 0.12

7 025K 2191 788 4984 1496 6423 2289 148 005 283 021
it 100.00 35.95

tH® 4-3 FHm, £t 075 KIMERBY, ALO; FEH 32%REF
35%, Mk MR EE. BHBERERIEM, 075 KRB &R/~ ALOs &
BEUAK, FFEBETHE. K0 SEBE TR, A 23%EFKE 215~
2.17%, XREFE A ZEERSHEARREZT T BRT Fe0; X BUANIRS,
Fe,05 M 1.8%8E 3 1.91~1.94%, TiO, & &K, M 0.14%[FKE] 0.12%. H

ZETEVWEWRAM, SRTEHE P RRFRER ZMHRARE:
BRSSP RS, AR RPHSEHSRRARKYT . HP
N TR SECL R 7 N EW&L%%%wﬁ¢BMﬁ%ﬁﬁﬁﬁ BREXE
FfRLA R, Fii, a4 RPREERTRET.

g ERR, TEHRKER 1% T, BE ¢75 K7 RMaSE o R
5k 0.15Mpa.

& 4-3 W5, Bt 75 KAERB/AHIE, ERF~ G ALO; 35.04%. SiO,
47.26%. TFe;0: & BIEF] 1.93%. Ti0,0.12%, T EXE ALO;. Si0, FESH
KN FbRAERS LT

(1) BRI ALO;. SiO, ik R A —HhrE (ZT-2) 35.00%. 50.00%
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Mgk, {BARE S —%brE (ZT-1) 36.00%. 49.00%H) 3K,

(2) FHETN ALO; & EHEH EH bk (TT-2) 35.00%, AKX
B —%hrtE (TT-1) 36.00%HI EK;

(3) BT Si0y/ALOs=1.35, WEKRBAMRE L (XT-00 Ark;

(4) BET  ALO; & &% & — K& T I(TC-0)F brt;

(5) WEHUTE  Si, Al S B#EE —HREMTI(TL-1)EXK;

ZLEmA, ALY, FERBHZHR LA MNEERE, HTRERS
ALO; B, XY @75 K e BRI 5k — R4

4.1.3.2 950 KK W EER A& 2 & Hit3e

KA 050 /K HHeR 85t 75 Bt (HERIESN 0.25MPa) BT 0 R, REF”
s ALO I &,

BERHIE 7 17.3%, SURH K /147 %18 0.20Mpa, 0.25MPa, 0.30Mpa, i#
ITH%RE, FRNK 44,

R 4-4 @50 KITHEF A 7> Iy ol Be 4 |}

ik R /W%
Fr B HE
L Hantx R -2pm TiO
5 % /% Si0, ALO; TFe0; Na,0 K0

1% 1% )
1 3K 10000 2807 5518 1572 4702 3494 194 014 215 0.2
2 020-%# 70.89 19.90 54.53 4589 3581 197 0.15 192 0.12

0.20-FE%  29.11 817 5490 1991 4977 3282 187 012 271 0.12
ot 100.00 28.07
4 025-BH 7275 2042 53.68 46,07 3599 201 0.16 1.89 0.12
5 025-K%E 2725 765 5510 2015 4956 32.14 175  0.09 284 0.12

it 100.00 28.07
6 030-#F 7221 2027 5429 46.03 3588 201 0.4 1.90 0.12
7 030-EF 2779 780 5495 2056 4959 3250 176 0.14 280 0.12

it 100.00 28.07
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% 4-4 PaT4n, 45T @50 K N IEH 8 IR, ALO; & B 34.94% K&
F) 35.81%~35.99%, Mk LHEXEE, Si0, HE 47.02%F(KT 45.89%~
46.07%. BEBERIE BN, ¢50 K 7R &4 fr= & ALO; & BEUAK, ™
REATRAE, BHT Fe,0; & EHAMMNZE, FeO3 M 1.94%E&EE] 1.97%~
2.01%, TiO; 0.12%, REFAE. ZEEERE THE, M 2.15%FK3 1.89~
1.92%.

LR, #ERKER 173%, HHE 050 KNIER B IR ELHA
0.20Mpa, -

% 4-4 TT51, 20t oS0 K MR BAYIE: WIF=& ALO; 35.81%. SiO;
45.89%. TFe,O03 & BiEH] 1.97%- Ti00.12%, FEEE ALO;. SiO, FE5H
KN F AR HERT LT

(D BRI ALO;. SiO, iR AH Z4ibr#t (ZT-2) 35.00%- 50.00%
MER, ERES LA (ZT-1) 36.00%. 49.00%MHEK;

(2) HEIW ALO; S EHEHEM Y (TT-2) 35.00%, {HRIE
F|—Z it (TT-1) 36.00%HIE K ;

(3) BT Si0/ALOs=1.28, WERBAMYE L (XT-0) brd;

(4) BETW ALO; & 2l & — 4k % Tl (TC-0)prE;

(5) e Si, Al HEHE —ZREMTI(TL-1)EK;

ALO; SR RSN LSRN EERE, 950 K IR S p it S
TALO: &, BETHEV =RAEEH. HTHDREALO; T E, FEX
@50 7K F7 e i 2% i = dh ik — D4R 4t

U= i ALO; 32.82%. SiO; 49.77%, 5 ¢75 K AL0332.30% .
Si0,50.79% 8%, AILMEAH REIE ¢75 #kl. FE, Si0/AL0s=1.51,
WA RIB R bR e, T DMERSEE T, R,

4.1.3.3 925 KK N IERBIR

KR 025 K e 385 @50 Bl (FEJ124 0.30MPa) T4k, #H— 4R
A1203 ﬁio
©50 7K J7 HEF 28 RE I (HERHE 1167 0.30MPa) 1B @25 K ek BBt kl, 7E
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WEEH 13.3%, SABBRIE SS9 54 0.20Mpa, 0.30MPa, 0.40Mpa, #1T9M%
R, SRUE 45,

% 4-5 025 KRR AR > I RIRK 25 R

" el B A R EE/wt%
L, HmMBR <E E% % 2pm TiO
7 SiO, A]203 TFC;O} Na20 K20

/% % )
1 prig oy 100.00 2027 55.10 19.70 46.03 3588 201  0.14 190 0.12
2 0.20-#¥  60.05 12.17 55.42 4541 35.81 223 0.18 1.67 0.12

3 020K 3995 8.10 5609 2287 4696 3599  1.68 008 225 0.12
&it 100.00 20.27 ' "

4  030-#K  56.06 1136 54.47 4519 3581 227 0.8 163 0.12
5 030-# 4394 891 5569 21.85 47.10 3597  1.68 0.09 224 0.12
it 100.00 20.27

6 040-% 5353 1085 53.10 4532 36.16 232 020 1.63 0.12
7  040-FKiIR 4647 942 5698 2293 46.85 35.56 1.65 0.07 221 0.12
i 100.00 20.27

HE 4-5 A[&l, &0t 025 KAMERBHRTY, ALO; TEZHUAK, W
35.88%3R F £l 35.81%~36.16%, Mk THHXTER, SO, & EH 46.03%MFKE
45.19%~45.41%. BEIERIESRIM, 025K SR &4 R & ALO & B A
A, FEEEERK. BRT Fe0; % EWAHNIER, Fe0; M 2.01%&5 3
2.23%~2.32%, TiO; 0.12%, RIFAZE. =R ERA TR, M 1.90%FF K
1.63~1.67%. B3R, 7€ 0.4Mpa EHE&MHT, ALO; T ER AL 36.16%, {HZ
LB, ERREXAMEDB AR

Gk, BERKEHN 133%, BE 25 KOARABITRETW A
0.20Mpa.

B3R 4-5 /T4, £3d 925 KRB/ YIE, WM ALO; 35.81%. SiO,

4541%. TFe,O3 & EIEF]2.23%. Ti00.12%. &id ¢25 7K J e 28 B IR,
SRR A FERHAK.
AT H—PRE ALO: B8, MEHHRIKE, #ITH4R%.
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4.13.4 FREH#HERESRAE

RIGE @75 K I FEAiss KK, HITRE,

RIGUE R 13%, BHE 075 KT ek IE 14 0.15Mpa, 950 /K J7 figifi
F|HKIESIH 0.20Mpa, @25 K e B ESIAL 0.20Mpa, HATIRE. KK
REELE 41, RBRLERNE 46, HEFEREELE 4-4,

K46 FHFKE 13%HRKRLE R

fFk R & wt%
Iag BrE
IR [t 3 -2um TiO
= /% - Si0, ALO; TFe,0; Na,0 KO
% 1% )
1 753K 10000 3595  7.06 5079 3230 184 0.2 230 0.14
2 075-0.15-#  68.39 24.59 4670 3561 193 0.16 190 0.13
3 ®75-0.15-KH 3161 1136 18.19 5964 2514 165 0.03 3.17 0.16
&t 100.00 3595
4 ®50-0.20-%5F% 66.10 16.25 4576 3606 2.12 0.8 158 0.12
5 ®50-020-FKJ  33.90 834 2051 4853 3473 156 0.2 252 0.5
it 100.00 24.59
6 @25-020-## 61.54 10.00 4506 3537 233 022 138 0.12
7 ®25-020-fKF - 38.46 625 2844 46588 37.16 1.78 0.12 190 0.12
a4t 100.00 16.25
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“2um{®%) ALOs(%) SiOx(%) TFe.0: (%)

V(%) NaOC) K OC  TiOs (%)

&8 2 4% £ (-1 5mm)

L}
147 1672 74.28 L.11
70000 0.042 1.26 0085 |
M
-0.045mm +0.045mm
7.06 3230 S0.79_184_ B 7.98 87.46 070, _
3595 012 230 0.4 | T 6405 0.00 068 0.06
1
» % v
+
1819 3561 46,70 193 75 . 2514 59.64 165
2459 016 150 013 © 11367003 317 006
" % v
._+
2051 36.06 4576 2.12 $50 36,06 45.76 2.52
1625 0.8 158 0.12 . F— g34 042 187 015
| f
2 % v
+
28.44 3537 45.06 233 ¢ 25 3716 4688 178
10.00 022 138 0.2 TTTESs 042 190 012
v '
i TR

B 4- 4 BERIKEE 13%E0 R4 U5 2iRFEE

tH& 4-6. Kl 4-4 0750, EHRKEAN 3%HERT:

(1) & 975 KNS, FTLUUHERIMLY, FHEAT ALO; &
BE, M 32%REE] 35%, @ik MNEE. BiKT Fe0; HEMMHMNIIES,
Fe,03 M 1.84%3RE £ 1.93%. K,0 B$H T F%.

(2) & @50 KN/ F RS, FREAT Si0, T EMA T, ATl
LMy, =RHTERE TR, AP ALO, TERES, N 35%R &5
36%, mlk LAY EE.

(3) & @25 KNERMBBHBRS LK, AT Sio, FEIEEF T, H ALO:E
B 36.0%FEF] 35.3%. #iiF Fe,0; & BIREF 2.33%. BAMFEEPE
Mrik. zHEERET THF.

HE 4-4 A5, T 075, 950, 925 KAMERBARIE, W~ ALO;
35.37%. SiO; 45.06%. TFe,0; & B1XF| 2.33%. Ti0,0.12%, Wr=ah ALO;
37.16% Si0;46.88%. TFe;03 & BIEE] 1.78%. Ti0,0.12%. 925 7K 1 Jigifi 45 73
% RF, BRK ALO; HFERVIME. XREAGKBITERERFRK, o

WAL . BB REERK, H 6.25%.
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nReS: AW R e

L AN ) 20 o R 5ot K ) B AL % A RV ey, IERIKIE A 21%7r A5
ZRNEK 47, BREHEENE 45,

R 4-7 BRKE 21%3 HRRETR

= e R & 8/wt%
FERM AL TR -2um
7 % %% o Si0; ALO; TFe;0; Na0 KO  TiO;
1 75 ik 10000 3595 7.06 50.79 3230 184 0.2 230 0.14
2 ©75-0.15-%H 8151 2930 4726 3504 193 0.5 216 0.12
3 O75-0.15-fKH 1849  6.65 1268 6636 2022 144 000 292 023
&t 100.00 3595
4 ©50-0.20-%if  70.89  19.90 4589 3581 1.97 0.5 192 0.12
5 ©50-020-FCH 2941 8.7 1991 4977 3282 187 012 271 0.2
ait 100.00  28.07
6 ®25-020-%% 60.05 12.17 4541 3581 223 018 167 0.12

7 @25-020-FEH/ 39.95 8.10 2287 4696 3599 168 008 225 0.12
it 100.00 20.27

<2um(%) AlLO(%) $10:(%) 1Fe0, (%)

Y(%)  Na:O(%) K, 0%) TiO, (%)

T 4 4235 (-1 5mm)
e ———
T
147 1672 7428 L1l
100.00 0.042 1.26 0.089

15 :
-0.045mm o +0.045mm
L106 3230 50.79 184 _ | C 798 8746 0.70
3595 0.12 230 0.14 i 64.05 0.00 0.68 0.06
|
2 R i
- G
12,68 35,04 4726 193 _, 675 . 2022 66,36 144
29.30 0.15 2.16 0.12 ! ‘ 6.65 0.00 292 023
2 % 1
-“‘ +
19.91 35.8) 45.89 1.97 . $ 350 , . 749 3341 50.16 185
1990 015 192 0.2 _{I ‘ 939 0.15 267 0.12
)
N 1
N - +
3287 3581 4541 223 ___ $25 1372 3581 46.64 1.56
12.17 0.18 167 0.12 ‘—'] r 747 0.10 231 0.12
' '
% K P

4-5 BHRWKE 21%E0 RAK R B TR
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A NI

SHHL& 4-6 MFK 4-7. F 44 F4-STTLUEH, BIESRKIKENRIE, i~
FIRIT, SRR 21%FEE) 13%, @75 @i F M 29.30%#(K 2 24.59%,
025 BT ER M 12.17%FK T 10.00%. BEEFRKKE PR, Wi~ &SF-2um
GEBERE, o075 Eii-2um FEM 12.68% B E] 18.19%, 950 HM-2pm &
M 19.91%RE %] 20.51%, @25 B if-2um 58 M 22.87%IE 3] 28.44%. HHK
WRERT S R F R, ALOs SiOy. FeOs EHBEWA K. LZE8%
1B, HEE o BRIKE R 21%.

4.13.5 KORERFIRAIR B /G

KABERBJRA RN ERKH, HRENK 075, 950 925 #iH =M
ALO;. SiO, MEBREMAK. GEER, BEHERXENFFA 0.15MPa.
0.20MPa. 0.20MPa; FHEEHIKIKEHIMFK, 025 @il ALO; TIPS BEH, B
BRI MIENRIERSREE, #ed gk hieiSRaieTZs
Bk HRKEERD 21%, K 075, ¢50 KN RER B4, HEKIE DA
0.15MPa. 0.20MPa.

4.1.4 A IREARIRIE NG

Wit et Ly RARKE, HERMETRETRATEZN: B 28K
BREDIEENK ) e BB ARG, WFE L 2R 4-6. ¢50 JURPF LUENH
K= i &

OISKARAE
_aasm
DS ARAE Y

v
YA 2 S B
Bl4-6 ETRAHERETZHE
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EH 2 RRT. DHEEERE, 050 iR/ RAERME FER TFe0; &
BiE3 1.97%, Wil =4 0.80%. & % 1.00%. MEMRED 0.40%H)
EENR, EHit, TZ2HREEH/FE—SEE, RELIZHAL T —PIENE

42 RBRixERIRE

AT RERHES S PRAATE, SR ARMNKRRERES, KA R
BILZ. Bk, SELEVWERATH, BV PHKEERUAMEASF
fE: @b LR BEER T Y A A B ik, BIER R HE
BOARB KT MAK AT W% K. (D) RRAPHRSEHESK (2 Sk
SR Y, BESHMBANS R Q) ARERESEKS =M
Y.

SR A FBRSRIRAPR A, BITESRBEAR, ERERRKE, ALY
AR R . HITAFERKIE AT EXT 050 7K 77 e it 85 i it bk BRI 111934
RETE W

42.1 S EHIEIRLE

BBEHENTELIZ S8R BRE, VRRE, SR EREN
FREAVEDN, RIE T 950 KN HEREER R =Y, K Slon-100 & mbhRERLE
PLHAT R RR BRI K, B RARDA R FE. S0 s b B MR PR BRBCR B
B

42.1.1 HinEERE

Eat 950 KD REM AR, WAFAA 1S CGREE) A S"HE (A
WE) , WIKK 2000/min, FMEA 1.0cm/s, BAZMIZIRESHA 1.6T. 14T A
12T, BATHIGRERR, SRLE 48, & 47,
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#4-8  AFHIHERE M T 050 BMEEIARRETR

T WEHEREET PRER ME% F11L/% HABIRE R AT
= 66.06 56.42
1 1.6 Ry 33.94 42.97
it 100.00
¥y 73.17 5531 1R E
2 1.4 =2 26.83 41.84 HIX 200r/min
&it 100.00 HE 1.0cm/s
¥y 78.98 54.93
3 1.2 By 21.02 41.12
a1 100.00
s 78.54 55.25
4 1.6 By 21.46 36.27
&it 100.00 SR
¥ 81.27 55.03 . .
MK 200r/min
5 1.4 By 18.73 38.52 ot
, s M 1.0cm/s
it 100.00
e 84.04 54.37
6 1.2 Ry 15.96 37.66
it 100.00

8100 -
éBOOO
% 7900
. 78 00 . 5420
60.00 - - Wioe 15480 7700 - . BT
' I BT aR . 7600 - —— - 64.00
5500 - - --- - 5400 7500 —emmr—em s e & - 53 80
1.2 1.4 ‘ 1.6 L2 1.4 1.6
T EHERT
# #
al"E b.5" M E

Bl4-7  WSHEEAET R, BT AREW

M 4-8. B 4-7 @40, R 1MNBHEHET, BESROBK, BT =R
PR, AERM. “ESHEE N 12TH, BV 256, £578.98%, HEHR
HERE 54.93%. SH75RER 1.6T B, BV AERR, &3 56.42%, B
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H= % 66.06%. M S"NE, HBNEH . FHZMERD 1LATHEHT,
STEE 1MRER SUNBHIESCR, FH SNBSS AKIET 55.03%, 5 1"E
5531%4iE, HERLEV ™ RiED 81.27%, b "NEREEL 8%. %E6%
&, BN 1.4T,

WIEAR 110750, BEHMIHRERIEK, EHMFGEIROERT, Bt
BTS2 F, K, WA BRSO HESRRE S, SBET =EE
&, MR AEER.

4212 W EREAR

TEHZRE RGN b, BERIFZBER 14T, BARIHA PHEHN
SMME, MK 200r/min, SR RKIRE N 0.8cm/sy 1.0cm/s F11.2%, #HATH H
FUEIRR, ERNE 49, E 48,

%49 AFRHELEMGT 050w IEIRD %R

5 (m';s_), RS SEM AR SERRAE
Wy 71.60 55.84
1 0.8 ' 28.40 42.77
&t 100.00
! 10
¥E 73.17 55.31 . ,
. K 200r/min
2 1.0 EW 26.83 41.84 Yyt 14T
&it 100.00 =
e 76.97 55.05
3 1.2 B4 23.03 41.87
&t 100.00
-1 83.97 55.20
4 0.8 By 16.03 38.66
a7 100.00
“_.* e SME
L 81.27 55.03 o .
X 200r/min
5 1.0 =4 18.73 38.52 55 1 4T
&it 100.00 ’
s 81.11 54.58
6 1.2 =2 18.89 37.43
it 100.00
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90 00 | 90 00
-
w0 * 5.0 7500 56.00
’ —~—— : ?
i ~— LE § £
~—— < & . <
€000 — 6000 I |
. micE | ' . wimE T
' ek L1 ¥ : i e WO
4500 | c—oo - 5400 4500 S A G PP
0.8 1 1.2 0.80 1.00 1.20
HWemes” w@/cmes'!
# #
a.l" € b.5"E

Bl 4-8 WEXK TR, B ARKZH

W% 4-9. B 4-8 T4, FF VB RIOEHT, BEEVRAENRK, 5
RN, ARMBIE. 49 RREY 08cs B, BI AKRH, K3
55.84%, {ERHPRAHE 71.60%. S5 KRAEN 1.20m/s B, BT F=FEH,
£%)76.97%, BEHLEERE5505%. A 5" NE, HEBMEH—8. EF XK
Pk N 1.0cm/s B, ST IMRER SNERESCR, £ SMEREEES
55.03%, 5 1"E 5531%3%E, ERELEY RET 81.27%, W I#NERS
Bir 8%. GFEEIE, HiEh KIUEMN 1.0cm/s.

HURAR 1-2 W40, BEEFUERBEA, ERLYEBOR AR FRISHEIE V, 1
K, MESRNESH Bk, EROFERROERT, BT
WBRER SN, SBUSH FRIRE, Wi EERERE.

42.13 SEHFIAERE

W R 7RG A E, HEHZRE R 14T, BARSHA 1PHEM
SURE, MIRK 200r/min, §ERERN 1.0cm/s, SRS EFIHE R 2kg/t, AT
S B &R, %%%%4-109

£4-10 SEAAHLIES R

/ 2 1L

o RRIR eReE o rEm A% REREEN
e 81.27 55.03

1 0 By 18.73 38.52 %98 14T
it 100.00 S"HE
K 80.67 58.08 X 200r/min

2 2 By 19.33 36.03 i 1.0cm/s
&t 100.00
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Hi& 4-10 B] 5, RN, aTLURERT AR, M 55.03%3% & 3

58.08%, TMKH F=EERRFAE. AR A G LLEE B 18 S OE R

EF P MANG B, EIHET VRRRERH, SCREET PMEwE
F i RE R, BRI TR 2, RS SRR R G AR, R

7= dh R

42.1.4 SHEHERTLERS |
GAEHEHERRER, BHESWERENEIL T 2&GH: WEY X

WHEEH 10%, HIZEE 14T, BAREHRN S"HE, XK 200/min, HEHN -

1.0c/s. Btk fEHERT LE DI AR LK 4-11, HERERBELHE 4-9.

F4-11 BBERIERT YRS
. ik BRSO AE EH/W%
7 b AR
"CJL %/% /%‘ 1% SIQZ A1203 TFSQO} 7N>azO KgO T102
1 os0dw 7089 1990 5453 4589 3581 197 0.5 1.92 0.12
2 HEkkse 8127 1617 5808 4651 3631 132 0.032 128 0.062
3 @efegs 1873 373 3852 4320 3364 479 066 470 037
=
C—700°C A% -
N on [
&0 77r* — —
_;u ’ 7 P 7% 7
ﬁ‘n % // Z
tu / Z

2 3 4
AR & i

5

€

B 4-9 BB AT R

MFE 4-11. B 49 751, SEEHEVIEE, B ALOs M 3581%R &3
36.31%, SiO; M 45.89%3% & 5] 46.51%, TFe,03 M 1.97%FF{K 3 1.32%, K0 M
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BRI 1 ACFRR 83

1.92%FF MK E 1.28%, TiO, M 0.12%P41% 3] 0.062%. Erkh & B RT LLBA 248 =
V8. TEEEALOs SiOy TFe03. TiO, & & SAHK N FbHEXT Lt F -

(DK ALO;. SiO, R BAR — Y IrHE(ZT-1)36.00%. 49.00%
MR, {H TFe05 RIEF] 0.70%KIbrHEE R, HREHRIEEF] 85.0%HIbrHEE
X

(D) FHETI  ALO; & B i S 1 B —%hrttt (TT-2) 36.00%, {E TFe0s
KIEF—HhitE (TT-1) 0.80%HIFFHEE R, HEWRIEF] 78.0%HI EK;

(3) BRI Si0yALOs=1.28, WEHKBHAMA L (XT-0) i, EHH

o EHARIE B 78.0%KI bR AEE K,

(4) BRI ALOs. TiO; & Eifi £ %M % TIk(TC-0)35.00%- 0.10%
HIZER, B2 TFe,05 KiLE] 0.40%FH EK:

(5 BEHMTIL  ALOs. SiO; {5 B2 —HIREHTIL(TL-1)35.00%- 50.00%
WER, {BRHEKRESD 85.0%HIEXK;

42.1.5 S¥EHIERIE /NG

ZEELE, BRERETTURERKSR PR, RRERESE, B
050 7K F1 FE i e M R E . (ERSH PR TFe,05 & BAIREE, AT#—

IR TFe,0; H 8, T EXT ¢S50 K S HEU 88 it M HLIE G 7= gt — 2D HIBR Bk
A F.

422 ERERIRLE

ERBERRED RS L HEOHRFR. STORAG L, ERHEA
BT, RAE_ERRMENTERN, THEESZNREONETELDIEIR
BE ORI AT B 25, REBIRRKE A E K. B, KR ¢50 %
W, HATpH M. MK, REMAEBMZEN (FR) HEREZAER.
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4221 HERERE

% pH (EMEEWEAMENEESHZ —. pH HIIKD, EWFEERHE
FIEbs, tEmAErmmA, &&E0pH EEFFEEEE. B 050 K1 ER
FA, BUXERRIMAE, HTH K pH, HTHEHZRR.

W RIKE R 16%, REEMHERN 5%, HWKMA, E—KMAEHBME
BRI 23, RNEE 15mins XM ER 1/3, RMNVEE 15mine. SURGEH
B 11.04kg/t. 14.72kg/t. 18.40kg/t. 22.08kg/t. 25.76kgt, HR ALK 4-12, K
4-10,

£4-12 pH "HERRLER

v IRBRM kg/t P15 /%
1 11.04 63.50
2 14.72 63.83
3 18.40 65.03
4 22.08 67.06
5 25.76 66.76
68. 00
67.00
2 66.00 -
Hes.00
£2 64.00
% e300 °
62.00 !
6.00 - - - : :
11. 04 14.72 18.40 2208  25.76

RIS (kg t™)
4-10 FRARNERRELE RGEW

HE 4-12. B 4-10 7750, EHARAERERBELT, 050 AR H>™MmE
FEBEMBAE AN KER/D. RBRAENEANEFREENZH. 45K
FEXN 22.08kgt B, BEAFMAEATLUEE 67.06%, BAREEFMRET
12.53%. BEERBAERM, 7% pH /. BE pH B, =MESHHPIERE,
ek ARG B EL. BR, £ZFET, pH MF 08 B, REHKESS#
B, WMk, BimAET K, PREABERT TR, BEEANHERHER
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R VTR

22.08kg/t.

4222 M#RERE

- URBRAAERRT S BEERR, AHESENRELXET, —KF
IR, PREE R RCERE R E, B BERRA R RN RER §
BURBS AR TR oA BEXEFHE, REZEAr- MK,

ERBHERBERM L, FeEmBAER 22.08kgt, ¥ RKERN 16%, &
KK &R 5%, RMESE) 30min. R IMMAIRE A4 2. 4. 6. 8. 10,
HATMARERR . REFERLK 4-13, B 411,

x4-13 MARFHFELRGE R

J73 JIESRVE HI% /%
1 2 67.06
2 4 67.71
3 6 69.00
4 8 69.43
5 10 67.99
70. 00
69.00 °
#
1 68.00 -
il
2
& 67.00 ,
66.00 -
!
65.00 — - — -+ - : - -
2 4 6 8 10
&5k E

B 4- 11 IR RO 7= B EE R R

& 4-13. B 4-11 o740, EHMAGHAZMBERT, Ea™mEEEEN
HIRB RN KB . HMZREM 2 KIEME 8 K, FMEABEM
67.06%2EE] 69.43%, BET 2.37%. MARBFEAUREWEE . HEE
HEMZRECH 8 K.

RERBARE, EREAGTHRESEER (FUKH) FHERTT G
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dUFR RS

BRI RRE . REREMERF. FHERED, BN, KEFER
IR A R 43 B R RARBLIE I 43 o 25 6] LU I\ B ER B R R S50 3%
FHIVEAC BRI, 3R IR B R R R

4223 REHMHAEAE

BARNMHES R R, 2AKEUNEE. RNEEEHEX. B
FAEF-MAENEEEZHNELZ —.

EmMARBRREM b, SRR mMEKEN 8 K, WHRKEAR 16%,
R ER 22.08kg/t, KNKE] 30min, HEREMHEN 4%. 5%. 6%
7% 8%, HITHREMAERR, FRNK 414, K412,

% 4-14 REBHNERHERQRER

5 TREE HI /% FI%/%
1 4 66.88
2 5 69.46
3 6 71.61
4 7 71.62
5 8 70.21
72.00 ¢
71.00 -
2 70.00
H69.00 |
il
2 68.00 *
% 6100
66.00 -
65.00 ~- —— - -—- S
4 5 6 7 8
tRER M R/%

B 4-12 REMRIEN 050 MHEAM> S EENZH
HE 4-14. B 4-12 745N, EHMEAHATHEGT, 50 GHEA~ME

FEMEE RS R BRRINTRS, SREGHEMN 4%E M3 6%E, F=amEk
M 66.88 1EEF] 71.61%, RE T 4.73%. HEEGHERIT 6%/5, k4L
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e BN Tl 'S

K HE, PRAEEAREAE, SO0 H AT 8%af, 7 [ RFEE
7021%. ZEEE, WEEarREnHER 6%.

R 431 B EHIERR AT, @50 TFe0:1.97%. Hig &, W&k
PSRN GITE, TTHEARRHER 2.14%. BXFETCHAE
H 6%, TmBUERAE. RRE: ORKRMERMEN PP AIRE o #E—
BAQEHASENERNE AN, E&5KERER, FADTRMN:

2N2,8,04+H,0=Na,$,0:+2NaHS 05

B—HiE, RERABLAEIH. XEEAMRR K ZBLRF, HETS

PR EALTIAE, RS BHBMT, MK T R T E AT
25,0, +4H'=3S0,+8+2H,0+38,0,+6H " =5S0,+H,S+H,0

SO, 5 H,S #— 5 RN RL S| |

2H,S$+80,=38|+2H,0

BEAFAELK, EAMRETE, FERAETIZMNRAEE=MEK
R, B&RAEMRNAERBERSEBASGT, FRE TR,

4224 BEREASAE

AR, Sk LEREAF RS HINRENR . MALE RIS
EMERET, H2AHHEL. EREBHEREEM L, BEREHHE
H 6%, 4y 8 KM%, WRIKEN 16%, MEHEN 22.08kg/t, IV
30min, 7E 30min M IIAERR, BURHABAO0. 2%, 3%, 4%, 5%, RRZHET(H
30min, #HITERARIRE, S4RAEK4-15, K413

x4-15 ERHENHEALER

a4 : B H /% F1%/%
1 0 71.18
2 2 73.04
3 3 73.83
4 4 75.44
5 5 75.47
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FONFE N R

76.00
75.00 -

£74.00 -

=

I 73.00 -

2

£ 72.00 i

71.00 r

0,00 ——me—e e -
0 2 3 4 5
FRIME/%

B 4-13 - ERRHEX 050 mHE A~ 6 B KL

& 4-15. B 4-13 7401, H MBI M 30min KT 60min, 7= & HEMN
T1.61%METE 71.18%. XiHBAEK RMVETTE], MIEHUEREYR.

R R E ]S m s LR AR E W, RV A AR AN EAE, R
REFf el K &R (2SR, EEREREU MR ERENL, SB=REAE
T, BRSEERREAAAR, MEEKRESAH, BETRPEL MK
WEFELBSIBEAE TR, RNTENEIRSE, &K IR AN
%, MBS EHEL, FERtEEEK.

% 4-15. B 4-13 o740, EHMREAZHERT, 050 diEH™mHE
FEHERR BT ESiiEm, SERHEN 0 W3 4%, =HBEEM
71.18% A F] 75.44%. HEMARMKELIEST, KB 5%, FHEEERARE,
GEER, WESEHERMIRAN 4%. RNEAH-ER, 8 _NH&E76E
B ATABESHEAML, BHIEEHKLRE. ERERETFHALES KN
BMBKRAETY, UBEBETETK, Ea%TR%EDREMEIERTER.
EREERABAEESE, FBRENW, MEERARIS, S8 pH TR, W
(R L RS o Y B R B R I3 (R B R0 07 b AT Bk ik 188 11 R I,
Hid B2 A BERIMYE, FIRMAEFHHITEALTIR RN,

4225 ERZEHETLERS

SZATERERRRER, BEETMEALZSEN: TEKER 16%,
RSB H 22.08kg/t, {REEKFIEN 6%, 4 8IKMNZ5, 30min M 4% %R,
B4R 30min, FEEAEEM 54.53%2EE] 75.44%. EREEEY PR LES
MR RNE 4-16, HAENAE 4-14,
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nw S SN 708

£ 4-16 FEITTAEERI 2T

frlbre e Bk # ki

P e fR FIRE/%
E% % /% Si0, ALO; TFe,03 Nay0 KO0  TiO,

1 b 70.89 199 5453 6157 4589 3581 197 0.15 1.92 0.12 -
2 EEREAy 9560 19.02 7544 8499 4640 3638 1.02 0019  1.82 0.11

BR/%  ALOW%) SiOA%) TFe.05 (%)
Y(%) NaO(%) K,0(%) TiO, (%)

& SO0K e At AL

5453 3581 4589 197
19.90 0.15 192 0.2 .

g 8

7544 36.38 4589 197 |
19.02 0.019 182 0.1 |

v

1]
EEHT e Bl
E4-14 BEEARREHRER

& 4-16 I 4-14 a740, SAEIREAR, KB ALOs M 35.81%iR 7 2
36.38%, SiO; M 45.89%3% &£ 46.40%, TFe,03 M 1.97%F{KE] 1.02%, K0 M
1.92% %1% 2] 1.82%, TiO, M 0.12%E 1K E] 0.11%, HEM 54.53%1% = 5
75.44%, RN 61.57%IRE ] 84.99%. i FE [ AT LA BAR ST A
ACLB AR SR R, EEXIE ALO;. SiO;. TFe03. TiO, F &S5 HXNA
BRAER LT, EAREHEETW -4 (TT-2) « BB —YHirH
(XT-1) . METIWHZ4brdE (TC-2)

4226 FEEBRENE

HiEREARKEARBE R, EENEATZE&HR: T RKER
16%, i &R 22.08kg/t, REEMAHEN 6%, 4 8XMN%5, 30min BT MA 4%
BRG, 4k4ERN 30min. EFIEAT LA REET =M TF0; &R, 'E
FERERE, BE 050 MAKY MRE. EAFRTLGARHE. B8, WAL
WARHEE R,
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423 IGEERIRKE

R {E 700°C 245 s K TE R EE £, 950 CI T dh ™ AL RER fn e, B
EEE I T RCK B BRI A U 25 o I AR AR K T R . KRbei
FERHIZE 700~950C, BERIMER, R&r~MaIEE, XAafREF=ERA N ARE
Ao X @50 B M, BATARFAGGREE. A BB (RIE E EIE
ek, BWiTHX BRI AR,

423.1 NPEEIRLE

FH NaCl. #ABM NaCl-8 KRB REEHEANRMA, #EBEE~ER
950°C, {RIEAfM] 2h, HEARAPERE, #TRR, £RAEK 417, HE
4-15,

MFE 4-17 FIE 4-15 PAEIAN, ERMAISHAEREELT, 700CAW7 i
AERE, BHRARE. FARAAREMARN, ZHNTHE. 3%BEAE. 3%
B, 6%REHE B MAE, 700C NP BEEF= M AE 75.79%. 75.24%.
78.03%, HEEBAFDIRET 17.21%. 22.84%. 24.74%. Hit, #eRFA
iR EE R 700°C.

St EEAR A NGB be SR R IR, IR I B B 4 R b e
&, BREMERZRLEANEEF. BEMA 3%MERE. 3%HEE K 6%
BERBMEEEF GEEHEEZL: 1RA) .

#4-17 AR EEEELRR SR

FI1% /%
REEH e 3%NaCl 3% A H
R ond °§* (NaCl-#AB=1: 1)
g (B TE (55) 3% 6%
HEAP 4810 58.61 53.25 58.58 52.40 53.27
T00CAY  50.06 61.82 58.96 75.79 75.24 78.03
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SRR 1R R

73
(L] 700CAY" ~ |
80 -
o |
60 4 ] —
7 7
Qw-Zr- % 7 %
o7 40 7
2 5 ; %
£ 7 7
20 4
10
/. 7
0 - . . .
1 2 3 4 5 6

ENERAYIE !

B 4-15 ASFMBRE SRR i A R A R 2
(1) FARK; (2) 3%NaCl lz%: (3) 3%NaCl £; (4) 3%EARE;
(5) 3%iBE (NaCl: EBAFE=1: 1) (6) 6%EE (NaCl: EAB=1: 1)

HFRMAMEE, &k EhRERRBLERN. £ 350C £EARETH
-COOH ‘B REF MIBR 24 SHBE, 460~490°C A HLA [ 5 i R A EALIBURR T
HRPE, 620~700CH 7T EBKEMRIL, 800~840CH HAREAMKIN. XL
RTERFITR MR R P Bl CO, MR, EBEBHELIATEU CO M
R . CO MM HREMBERIMEDR KT, FERRARKER. &
H FeO TFPER, XFULAKIEMKE 25, X—RNEIR LT ARF4L3) 800~
900C, {EREERENI R, X—RNEH . 700°C A RKKFERITHK
R, EMEEEERAYE.

4232 RMFESBELLIAR

EANPEERKREMLE, BERABHHEN 3%, &, UAPEER
700°C, iXF| 950°C/5{RiE 2h, & NaCl KR MEREZRAEL, HITHEK
JB A1 NaCl BCEE X =S EERI W, R4 R WK 4-18, K& 4-16.
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BRI 1N R ST

% 4-18 IR IR &5 R
£ L%

BmAN B =%

3 4 5 6 7
Y N 75.79 56.31 66.28 62.22 69.51
3%%E A8 +NaCl 75.79 78.04 75.06 77.79 77.16

£ 70
£
d 65
c2
60 . o
—— 2B/AH .
55 - - 3% A +NaCl
50 e o = . e e ——— -
3 4 5 6 7

A IFLE R /%

B 4- 16 75 My FHACEEXHBORE = i BE O 52

& 4-18. B 4-16 Pol50, BERRNFIFIBRIESEAREEMREF, £
BAREBREAESHRA IS RER, DRMARERN 4%, BEEL™ &
HRER 78.04%, WREARBE” ®AKERT 21.27%, HRMAEER 3%
B EAEIRE T 2.25%. FEimmfKELL: 3%% A E-1%NaCl.

W|ARBNEER, S ENT . MAEAS R NaCLE R IF, —7
AR ZATEWIP R, EREARS S TR AR, FINSEER
S5, REEkEHEE; NaCl BaiEHARE, —RESEEMEESR
ARMEE—E NaCl HE, e BBk &I A R M AT Ry
B, WEEk. KNART Y%, BE TR EMNEE: 5H—F#E NaCl E—2
ALFIZH S SO, Si0w HyO (SO, Bi BHIEEG =4, SiO, ks Fak
m B a7, H0 HElk RS BERT, 284 CL, T CLE
BZ 5T, WG, KHNEMLYEANRE ASERERN FeCl (#R
315C) K TiCly (3645 136C) , BMFALA CO. CO,, MIMEC. Fe R Ti 5
RIS A8, WK 4-22 Parsn, BEEHTR. KRREEELAGRRFAR, E
B E T E IR . B NaClAE A¥R hniRlie & s e £ 1 B A R K] 2 e d s
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Ui TR 1T NP S

JEAE R — B, A AR R A PR O YT

4233 BEERERE

ERMABEEKREEM L, HERMANEHE 4%, BREEKRE:
NaCl=3: 1, fnd, AWRER 700C, {RIE 2h, BSCEEAEEZ AN 750. 800,
850. 900, 950C. ZRN% 4-19, K 4-17.

T 4-19 BREAERRGR
g/ C 750 800 850 900 950

A% 71.08 78.04 74.74 75.36 78.24

80 -
78
§76‘
274 -
2 72 -
0
68

66 ~--—-— - - : .-
750 800 850 900 950
BEIR A/ C

4-17  BBEBRER 7= i A BE (V3

tH# 4-19. & 4-17 7] 40, BEEEE 800°C A1925°C &, BRERMM~EHE
B, 5958 78.04%, 78.24%. HFEK%IE, € 800°C {ENBEEE.

4.2.3.4 PR E)A IS

TR R EM L, HEBEEEA 800C, 4%BERMA, AFi&
BEH 700°C, BUR{REATEA 0.5, 1.04 1.5 2.0h, £R A% 4-20. B 4-18,
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B 1 NF RIS

2 4- 20 TR )X 5 1L R 5

il /h 0.5 1. 0 1.5 2.0
F1I%E % 75.56 7797 77.92 78.04
79. 00
78.00

M .

FEARE /%
3
S

3
8

75.00 ——— — R .
0.5 1.0 1.5 2.0

{Ri B 1)/
B 4- 18 frif B ) 0 7 i A BE B M

% 4-20. [ 4-18 T4, 7= 8k C1RERH A (R R E K TT A 75, 2 (Ri8 A )
Hoih B, FIREREE] 77.97%. (REREGEER, PR EEEARY . BiEE
‘HRRE R E]E 1h.

TR T 1 R B () K IR VRA, BB : B —R 925 CREBE# Y
BRI, B+ REOAEIR NaCl BHFER, HMBUEMEMN R, HH RN
REFHFRE, BRAEBE. B0 TR RN % URER ClL 5257
MR, Bk NS S B E R YER FeCly & TiCL &b FAUA, (BREE R alf
BB, TP BET W, WM& L RE S NaCl M L, 8 3R
5B, FEREMIR. S A AT LU BERE (0 bt P SRS, ER R,
T2 R A L

4235 HREABTLERG 2

AR AR A BT 4, 1BEEaT AR B1RE oS0 BB HE. B
ERE LRI R BRERE S00CTF, MMARSBES RmA GRE K
3% AE-1%NaCD) , AWEE 700°C, FEMBE 1h, TRAEM 54.53%R &

58



FUIER NIRRT

B 77.97%. BN S ENTE R LK 4-21, HiFEENE 4-19.

X 4-21  ABRE I AL E O T

ek EH/w%
lag B OAK
A P
5 #M% /% Si0, ALO; TFe,0; Na,0 K,0  TiO,
/%
1 iR 7089 199 5453 4589 3581 197  0.15 1.92 0.12
2 BEsG 88.00 0.12

17.510 7797 5221 4118 2.14 048 2.06

U ¥
FAFR b 5

B 4-19 BrEMamEiriEE

MK 4-21 TT50, ZBRIE, K ALO; M 35.81%IR 5 5 41.18%, SiO;

M 45.89%32 = £ 52.21%, TFe,0:2.14%, HEAAZE, K0 M 2.06%, HEEATL,
TiO; 0.12%. BMEEETE, HFRS5BEAEE LH XRENE, RIHFR
BB EK.

42.3.6 AR /NE

&3 77.97%.

HZEBEAM ARG R T4, BT LI B1RE 050 BHEN HE. B
EEEAMBIE T Z 4R, BEERE 80CT, MABSBEMARNA (BRE
¥l 3%4EAB-1%NaCl) , AW 700°C, REBSE 1h, FFRAEM 54.53%4%
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RS I '

424 BekuEaidn

AT LR TR TFeO3 &, RPN K&

Bbe st a k& TERMBTREM AR .

4241 SBEHE- TR EZAKAIRIETIE

WFEREARSKMARRACHETEATE: FRKEN 16%, B
BRRI &N 22.08kg/t, REEKIFHEN 6%, 4 8 KINZ5, 30min B IIA 4%E 8,
SR 4L MY 30min, X RS RERLERER AT IEARE, KR REN

HEE EIRIEE

B 4-20, &R L

* 4-22,
T4-22 EMERHE-EREABESREE AR R
iy 15357 EE/w%
Fr R AK
L ERERR PR A
52 %/% % Si02 A]203 TFe,0, Na20 K,O TlOz
% %
1 R 7089 199 5453 6157 4589 3581 197  0.15 1.92 0.12
2 piExse~ 81.27 1617 58.08 7936 4651 3631 132 0032 128  0.062
3 JEER] 9690 1567 7658 8542 4681 3625 089  0.03 1.62  0.068

& SOKBEREA

‘ B, %

. Slon-100
£ & ;
| B -2
| |
i ;
ZaR R

B 4-20 mEHE-EREGERERER
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SR N R S

M1 4-22 AT K0, SUREFE dh2id bR RS REIE PHE A, A B X E) 76.58%,
B i AR T 22.05%, BHIERT RS T 18.50%. N &6 #
®BI1Z, BREABEAFRAERET 1.14%.

£33 050 KAERBEME BB ERIE-CRIEAR ALO; 36.25%. SiO;
46.81%. TFe,0; & Bik%] 0.89%. Ti0,0.068%, 7= HEIEF] 76.58%, KefEH
FEIKE) 85.42%. W] LUK H MG & T A &ie + TC-2 drifs

4342 EHERR-AREZA-BEKESIAERE

KT —SRREESR TFe,0; T8, BESRHAE, EaERE, &
FE Bk L, WY&?&E%V&HT%&‘JS%@EI, RBFELE 421, R LK 4-22.

& S0 A
w# y %
© Slon-100
) P-4 Y 4
B S .
v Fas
H 1 b
\/
Wk = S

Bl 4-21 bR RAE- IR A -MBORe Bk 1 B 2k 18 B RS AR

K 4-22 BHEEERMTCEEARSBREYTRLES R

52 v B A HH/wW%
P Eh 2R
5 /% /% /%  Si0; ALO; TFe,0; Na,0 K,0 TiO,
B 7089 199 5453 4589 3581 197 0.5 192 0.2
2 p-ER 96.90 1567 7658 46.81 3625 089 0.03 1.62 0.068
B k- A

88.00 13.79 84.06 5271 4179 117 037 212 0.12
4
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U TR 18 X0

HE 4-22 A4, WLIE-EE-BEEBRERAET, BA M AREE 84.06%,
B oS50 MY IRET 29.53%, BHIEEAREREETV T REERST
7.48%.

23 050 7K 7 HEFT 2SR IR ALO;s 35.37%. Si0; 45.06%. TFe,0; & &1k

3] 233%. Ti0,0.12%, L =R E- T REA-BEREEERE, ™M
ALO;41.79%. Si0,52.71% TFe;0; S BIAZ] 1.17%. Ti0:0.12%, 1EF] XT-(D)
2 bR

43.5 BREgEEIRIE/NE

E A RR AR T AR £ B MR T Y, BlNZ RSN =R, B
BRE K0, BEkE &, HBRENY FE. EREQAKATUNERE/T
PR LA RIR R R . S IRE AR Al LUA 205 R Tk 4 b
(TT-2) . BEEPARRPGERTH, BEETUHBREBTE, B ™
C ATLLAFIE . BB, BE DR,

R - SRR B R T CARA B4R R LR, AT LU R B Tolk
HE+ TC-2 frk. BbbEHLIE-E IR - BT U R IR AT R .
=i ] LUE 2] XT- (D) 2 Kbt

4.4 F ARG

FEREEEE LR BNERRFL—, REERNTRETIA IR
+, BRERPDEEEREBRRUR. ERRK & 78— B EK-2um K
HEBIEF 75%, EREEE TR ERE 0% L. # i RIEESK -2um FER
BELF. BABEBERD R R EERERENX, BRAHHEX, Hin
HE YIRS ARG, EAAP., RELRNEETZSEHRENE
#. OEEL ARER. KA. BREK. SHES. Bk, KKRA
ZIM-20 BUEBER B HERE, BURBED K. By BE. SEAHEERR, Xt e75
BT AR . FERIRREIAS R AR 4-23
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% 4-23 FEALVRIRE MRS R

FRLR G EBE %

FEsh 2 FR
-2um -Spm -10pm
975 ikt 12.68 34.79 62.23

441 SEFIAERE

B H 075 Bk, BFIKER 65%, HAHLEER 750r/min, AFANIE
B, EARCHRER: Rk B (H£ 1.5mm:1.2mm:0.8mm) =1: 1: 2 (&
), MFHEAE 75%, S EAIRAKERD (DO HED A 1%, 2% (4
BRI, FEARIEHIN 1%, 60min FEHIIA 1%) . RRERLE 4-24, B

4-23,
X424 NEFHERARER
I s SRR M A H B [)/min
5 /% 2 EE Y% 20 40 60 80 100 120 140
2um 5383 69.96 7400 7822 7834 7896 7907
1 1 -Sum 9435 986 9852 9927 9992 9995 9991
-10pm 99.9 99.97 100.00 100.00 100.00 100.00 100.00
2um 5383 69.96 7400 84.11 8873 9465 97.22
2 2 -Sum - 9435 98.6 9852 9936 99.78 9978 99.98
-10um 99.9 99.97 100.00 100.00 100.00 100.00 100.00
100 - e
90 ° P e
5. 80 ; ///:;——-o—-—————o—‘
0
%; 60 , e
g 50 —e—DCITIH1%
S L~ DCITI 2%,
30 -

20 ——e e - - L L —_—— 3
20 40 60 80 100 120 140
Ay o (1/min

K 4-23 AR HGRAEXN 7 f-20m B REEH

ME 4-24. B 4-23 ATLLEE, 2857 DC HEAN 1%, B RE
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RS RNl iy

60min LG, WRECHBLHEEEHRIRIR, RIVMHEMR K, @b Mo iorhigi £ —
B, HFRitmElgnmRa N m—RiEs), FREABEHNER, 2~
SRR A FRAE L. 60min EAMIN 1% 50A, MRB AR, BE 0 HGH
R&EX 2%, PIKIA.

B FFER T, e BB TE K R P S T IE R AT, R SR AT . [
g, BRI R RAT IR S, RAKEBRZ BT HER. B
LB BN SR R — SRR, B RA R, EE A F B
B DC, HREFRESRIFERAGBNEENREL W RER, 6t
ISR BB R A BB E . T DC HR S Y8 AT UL LAFRRTE
MBS o XA T Hoid 2 i oy B 1 2 2 A BUKLAE R R K B 5L
AT, PSRRI R, KRR T BB AR, TR R
B R, BIRE RREES, BARRREN, &% FRERAESER
FATRI TR, ARAHKRE, ARHEKERT DC SR, =SB
B )8t 60min /5, DCABUIIHFETE T, HAEHK. Hit, MARAFHR, ™
ShbL R AR, X, BMAKRK DC 40N, oA B RY KK
B, 3 A RORAIN AR .

442 BHIRERRE

BE WX BN M R MR, BATEA AR . BEA 950 HiR, #
K WLEE N 7500min, R AR EEK, HRECH KBR: FxR:. PE
(1.5mm:1.2mm:0.8mm)=1: 1: 2, AFUARE 75%. 77 DC SHE 2%
PRI, JFEEREE I 1%, 60min EHIIA 1%) , SERBEHKEN 60%.
65% 70%, AL RNE 4-25, B 4-24.

WFE 4-25. B 424 AU, §RKEXBTBREWEK. BRESK
BT, HEARBET ™=Y)-2um 58 0% L, BEMLERRBCEERNHE.
FA—KET, DULEREH D STHARKERRSE R, KEDKE AR
BERALF 65% 8 AiE T, HERAFTH-2um S BT LLES]97.13%, HIKE 60%,
BJ5 10%. WE BT WEHA 65%.

Pepe g LU B SRAENLE, B RIKEER W RIS ZBRERE, #
T BT R B RKERE, §RASNE, FATREBY BE, Bk
B, FREZPBFRFEHLK, BHSHENTRENISD, XAFTR
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BB AED, B, MEEGIKEN 60%E, WESEK, SHEK AR S5
B BUREENL 2800, B BRI BT KR T0%0, § KR8 %,
B MR BAE. BV WER 65%, §RIKEAXPMHERERL TFER, B
B RCREE,

x4-25 FFFETKERES R

B #RiRH # }7 I []/min
FF5 ORIE RRRT
% =/, 20 40 60 80 100 120 140
-2um 3851 5269 6861 78.64 8393 8845  93.89
1 60 -5pm 78.11 9436 9851 98.87 9925 9934  99.69

-10pm 9526  99.92 100.00 100.00 100.00 100.00 100.00

-2um 53.83 69.96 7400 84.11 88.73 94.65 97.22
2 65 -Sum 94.35 98.6 98.52 9936  99.78 99.78 99.98
-10pm 99.9 99.97 100 100 100 100 100

-2um 3376 4836 6456 7432  80.26 84.56 90.36
3 70 -Sum 70.28 86.56 9036 9358  96.57 98.06 99.52
-10pm 91.54 9547 9859 9986 100.00 100.00 100.00

100 -

90 -
§ 80 -
‘E‘: 70 ¢ -
2 60 .

E e HRIE60%
g —a— IRIE6%
o 40 —— RFET0%

20 —— . — 1 — —_— — .
20 40 60 80 100 120 140
A B fu)/min

B 4- 24 AN [ BE T WK PR 7= h-2pm B R R A R

443 SEFIMAERE

REEKA 050 WMBMHMIERY , BV KEHR 65%, HANEEN
750t/min, FMBUARIERK, ABBECHLAEK: FEK: B (1.5mm:1.2mm:0.8mm)
=1: 1: 2, MPUERE 75%. FHGFSHA DC. A IRBERS (BHE 2%, 7
PIKIIN, FFERRR AT 0 1%, 70min HIIAN 1%), &R 7500/min, KK LR
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Wk 4-26, K 4-25.

#4-26  AFRSRAAILRIE SR

-8 Y14 Nl # /5 8 [6)/min

P A BEEE
%

2um  53.83  69.96 7400 84.11 8873 9465 97.22

1 DC Sum 9435 986 9852 9936  99.78  99.78  99.98

-oum 999  99.97 100.00 100.00 100.00 100.00  100.00

N 2um 4290 6112 6989 8036 8231 8511  88.90

2 /;£2§# Sum o 80.82 9337 9855 9930  99.88 9988  99.92

J0pm 9579 9976 99.98  99.99  100.00 100.00  100.00

20 40 60 80 100 120 140

2um BB R,

20 40 60 80 100 120 140
S Fr B filfmmn

B 4-25 SFACRRRRON T d-2um B R AL

M 4-26. B 425 TILIE M, EH DC 4B B 00 F A RBHR
MEBR L. RPERLMEHEHEAAERT, DC 28R BMHTA
i B3 P B

444 PR BEE (SEM) RS
&/ DC 20, HEPBE R A 7= = SEM B LI 4-26.
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B 4-26 3 SEM ERD T

ME 4-26 PATLAF W, MAramE A REe O30T, falZa. barkl
i, Akt BERME, EHATHEEREE.

445 FRRENE

ZEHFRROGREESHTH, A E, BV KBNS BAIRE
HELWHHENEENE. REREAOMAEHN: SBFAAHE DC X
2%, DEEMAN, BEKEHR 65%, NEA 140min. RFE, MfH-2um 58
ALUEE 97%, £& - RESEARAERIT, =ahERE, SulTHRe
.

4.5 S HIEMTIRB G

WA EREM L, RABKRY. 2806E. Ref e T2 R0
7, BT -RAFABXMNER, e T LERENENTTZ &M
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(D) BN ETEEMR: BRKE R S0%, SHF OSmBER) A
®Hh 1-2kg/t, $HXKEE]A 10min.

QIEEHIK N BER B8 5 xS LZ5&MR: KA 075, 050 K I ligifids 77
Y%, @75 KNBERBHRIKE R 21%, HEKIES155 50K 0.15MPa; @75 /K S fiEgift
BT RIER 050 K I HETRAHK, HHKIETH 0.20MPa,

(3) EHNEHEUET 24600 BETVKKERD 10%, HHRE
1.4T, BEABCH SR, PRIKA 200r/min, WEN 1.0cm/s.

(4) EHMEATZEMNR: TRIKEN 16%, REFAERN 22.08kgt, &
B FE N 6%, 4 8 K25, 30min BAIA 4%E%, 4k485 R 30min.

(5) FHMERMATZ4MR: BEEE 800CT, MARGHENH
VA CGRAE 3%EAE-1%NaCD) , AR 700C, {REME 1h.

(6) & B FE Rk -0 U S BX A AR AT LU AR SR g, WTLLRRFE
TV A &yt TC-2 biUE. b6 S REE -3 R 1B IR A2 T DABA B4R S RS0 i
B. PRITLUAR XT- (D) 2 HbiE.

(DEBUMMFTEZEMR: SBAHEDC R 2%, FHIXMA, B K
FEH 65%, BSI8]4 140min, 7=&h-2pm 75 & o] LUE R 97%.
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FhE HEFEIZHRE

R X T2 YR ER L, RIE R & i TR R

(D) WEREZHHDFERAE, HRXEAZ®, BRHEHKXKT
0.045mm, BJLMEAREYEHEZNLE, BELTRAE1E KIS IR

(2) @75 KN FEF BB ITH ALO320.22%, Si0,66.36%, K,02.92%, FEF"
MARRARNEE, FELERR L, RARERBNERRRERSE. K
BT 0.045Smm. GFEEIE, WTLLRERCRIERR SR KME F R Z 820
HAMESY, BTG R 5. .

(3) @50 K NIERBITHIRG 075 /KN e S EME AL, X FIREB
TW A8 XT-2 brEER. GEHFRARAR, FTLLEHA A FEAM R
¥l :
(4) @50 7K JJ g it 28k ift 7= fh 221 1 v vl LAVE A R ERME ], 8T i
W-1Z 115 AT LA B & Tk A TC-2 frif

(5) HYPRARE T, KA 025 KNI E MR EATEER S ALO;
GE, BT mA K. HEEFARK T ZEXA 025 KR ST,
BEAF AP ™ &

gk, HETZREREMERRENES-1.
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R TETYEMANER L, BEyRa. SRR, Bk
WAMMREEMTREHAR, £E2XH: el EARFHRRETEZ, 2d&
PRANMBESEATTUABNEBIVHBESR L MR EXK
(XT-(D)2) » FEHRLGLWT:

1. BREEUERK, +0.045mm MEEA EASERLE, FEREAE,
=, THELBHKAESEMT Y. SRAFEEEE-0.045mm HLP . 40K
PEEXRFRT OO, HREAT, HAEKH. RFELLUB MR
EWIBRERFE. RO EERUFERREE, BHERERE,

2. BEHMPISRATZEMR: HEKEA 50%, HHGF G miERID
FEX 1~2kgit, KBS 10min. WEFLLTS, BEHDRE, AT
EHIKRE R 20%, FH @75+ 050 K SIHER#52%.

BT SR B RLE T 24 MF R BT KK R 10%, WLHRE 14T, #
IRA SHEME, WIKKR 200r/min, HER 1.0cm/s. EHEHIERT K0 &
B M 1.92%F KA 1.28%. TiO, 35 8 M 0.12%F# KT 0.062%, &b & 5% ul LARA
BRI mEmE L Z BB S &

4. BHWEREE LZEMHR: RKER 16%, KHER 22.08kgt,
REK B H 6%, 4> 8 IXINZY, 30min AR 4%E R, KN BB 30min. EH
FEREE M 54.53%R FF] 75.44%.

5. EEHBIETELMN: BIIEE 800°CTF, MARABLSE R MFICRE
¥l 3%EARTG-1%NaCl) , AWEE 700C, ML 1h, FRAKEM 54.53%
R&2 77.97%, U BIEEET AF.

6. BATZRBEN AR LREWMANERE. SHERE-CREAKES
RERET & ALO; 3625%. SiO; 46.81% . TFe,0; & &L F 0.89%
Ti0,0.068%, F=dénEEIEH]76.58%, K oS0 w7 22.05%, HfEHE
X7 85.42%.

7. EE LR - R BB URE RSN T i ALO341.79%. 8i0;52.71%-
TFe,0; S BIEF 1.17%- Ti020.12%, HEIEF|84.06%, K oS0uiikEH RE T
29.53%, BHLIEEABRASRFERT T REERA T 7.48%.
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8. A IRKIRBLEREH, BREUMHMAZMA: HBFHEDC KA 2%,
DPKION, BEHIKFE 4 65%, BFin)A 140min. FH &, 7 &h-2um &80l LUk
B 97%, 2EBRRESEHTUHRIT, FREERA. FEEE &alT
HBRIBIEEL
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