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Abstract: The high content of titanium impurities in iron concentrate will seriously affect its economic value,so it is of
great significance for iron concentrate to improve and reduce titanium. In this paper,the high titanium iron concentrate of a
concentrator plant is used as the research object to carry out ore property analysis and pilot test of titanium reduction by
flotation. The results show that the mass fraction of metal minerals in high titanium iron concentrate is 97.77% , mainly
including (titanium) magnetite with a mass fraction of 87. 88% and ilmenite with a mass fraction of 9. 62% . The mineral
content of gangue is about 2% , mainly tremolite, quartz, feldspar, biotite, epidote , garnet, etc. ; The distribution rate of
titanium elements in ilmenite is 95.91% and 2.63% in titanium-bearing magnetite, and the ore has the possibility of
actual sorting, The titanium reduction sorting index of iron concentrate under continuous production conditions is simulated
by pilot tests,the TFe mass fraction of iron concentrate is =65.0% and the TiO, mass fraction is 4. 80%~ 5. 30% during
the test; Using the “one coarse and three swepts” reverse flotation process of the flotation unit,with CT09 as the inhibitor

and CTO6 as the collector, the yield of w(TFe) =67. 5% ,and w(TiO,) of 1.5%~1.9% can be separated. The lower limit
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of titanium reduction of iron concentrate with a mass fraction of 5% is about 1.3% , the yield of low-titanium

ferroconcentrate obtained is about 65% , and the w(TFe)

is about 68% , and the sales grade of low-titanium

ferroconcentrate can be increased by one level. The experimental conclusions can provide a technical basis for the

separation of this type of iron concentrate and titanium reduction.

Key words: high titanium iron concentrate; titanium reduction by reverse flotation; pilot test
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Table 1 Main chemical composition of the sample %
TFe Ti 0 Si Al Mg Ca \' Mn K S Ni P Cr
65.75 4.96 39 319 1.896 0.876 0.208 0.151 0.057 0.046 0.034 0.022 0.019 0.0059
k2 RESEHES®K AL 14 SHUMREFE R AL, B A BT
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Table 3 Quantitative statistical results of the main components of the sample %
R kA4 R0
WER BRER ARk EEN N K i 4 CE Y i QEI el W BEK el
W " W 3738 f1 =t wA A =m0 & f1 f1
0.27 9.62 85.18 2.70 0.68 0.37 0.41 0.48 0.15 0.0l 0.01 0.0l 0.05 0.02 0.04
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Table 4 Estimation results of titanium distribution

in minerals %

UL MEXMEE TiTERSE SEE Sh0%
BRERA 9.62 31.14  2.9957 95.91
BB 2.70 3.04 0.0821 2.63
WA 0. 05 24.01 0.0120 0.38
AN ] 0. 04 68.00  0.0272 0.87
Bub) 0.48 1.37 0.006 6 0.21
Gt 12. 89 — 3.123 6 100.00

El1 3EEERA=gEN
Fig. 1 Three dimensional structure of 3* flotation
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Fig.2 Test process of titanium reduction reverse
flotation scavenging times of iron

concentrate powder
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Table 5 Test results of titanium reduction reverse flotation scavenging times of iron concentrate powder %
B ] i TFe Tio,
LEIE FERRERE (1 mio, i) s e e e
Bemlsn” 100. 00 65. 44 100. 50 4.70 100. 00
kR 15. 08 55.79 12. 85 16. 81 53.92
fRER ks 84.92 67.54 87. 65 2.55 46. 08
N 17" I — 53.16 — 19.55 —
2"l I — 50. 52 — 20. 65 —
3" It — 54.38 — 20. 56 —
4" it — 58.77 — 12.79 —
5" Uit — 59. 65 — 11.51 —
BerJEm” 100. 00 65. 17 95.49 4.86 100. 00
kR 36.73 59. 12 33.32 10. 08 76. 18
o R B 63.27 64. 03 62. 17 1.83 23.82
A 1938 — 64. 30 — 10. 36 —
pAN Y — 57.37 — 17.24 —
3" I — 60. 53 — 6.97 —
BemIEn” 100. 00 65. 43 99. 71 4. 86 100. 00
ek 27. 64 58.78 24. 83 13.03 74. 09
S IRER kAT 72.36 67.70 74.88 1.74 25.91
“*ﬁiﬁ , 1# 3 — 54.58 — 16. 60 —
2" — 58.78 — 13.94 —
3" ¥ I — 61.93 — 8.89 —
4" — 62. 63 — 7.24 —
BomlsEn” 100. 00 65. 25 98. 72 4. 86 100. 00
kR 30. 38 59. 30 27.61 12. 65 79. 09
e TIRERERAT 69. 62 66. 65 71.11 1.46 20.91
**(EHL)H 1589 — 53.18 — 19. 16 —
2"l — 57.03 — 14. 58 —
3" Uik — 60. 70 — 9.26 —
4" it — 64.38 — 5.41 —

M6 LA, hililgnde R H« —HM =
B Rk TR, KA A A IR cTo6
FHERIBGTIN, BRAS R TiO, & B A%, 4%
AR &R 100 g/t AR 5528 200 ¢/t 1),
WA (FEIEWR ) 72 0 19.90% , Hkikr
Ti0, /PB4, 85% MK E 2. 10% , UiHIL
RIS T X I RE I AN 2, BRAE
W PR PR R VA I B HARRCR . S oGh =
400 g/t I, W] ARAFERRG B b TiO, A A3 EUh
T 2% W ikdats, HARVEKPAE K (PRS0 ) 7™~

BRT70% . HHIWGHI RS 600 g/t B, EAEk
o TiO, B i EE BREIRNE 1. 46% , [IREKRERAE Ky
(VREERTR) I %K 69. 62% . TFe [t 4> H50F A1 Ui
AR 66.65% R 71. 11% . KT LLE T, &
TEIERRER T 2R FH &2k 400 g/t DL BT RERS
AR B A R
2.3 #PHEIF CT09 AEE&EHRE

T PR R 750 ) 2 3 B AR BE AR A A
TiO, 5N T 2% W s 45 5, HA7F e Rk
BRAE Ry (TRIRIRTR ) 77 R FITFe [RTUACHR i A A0 175 150
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Table 6 Test results of dosage conditions of titanium-reducing activator and collector for iron concentrate powder

BRI/ (gt™h) v P (L TiO, TFe( BTt 7340) /% Ti0, (B 40) /%
SR R ) /% i i s i
Brlsn” 100. 00 65. 08 100. 13 4.85 100. 00
SR 87=0) 19.90 54.93 16. 80 15.92 65. 32
(R°N7%) 80. 10 67.7 83.33 2.10 34. 68
100 200 1" %6 978 — 52.31 — 15.83 —
2" I — 55.02 — 17.21 —
3"k I — 56. 59 — 15.19 —
4" it — 53.27 — 17. 80 —
Bl e 100. 00 65. 08 99. 25 4.95 100. 00
e 28. 69 57.73 25.45 12.93 74.93
(X7 N7%%) 71.31 67. 35 73. 80 1.74 25.07
200 400 #3897 — 52.13 — 16. 69 —
2" — 58.25 — 14.76 —
3" — 62. 45 — 8.25 —
4" — 63.50 — 5.22 —
BemlEn 100. 00 65. 25 98. 05 4.85 100. 00
ek 29. 99 55.28 25. 41 11.9 73.58
[R787% ) 70. 01 67.7 72. 64 1.83 26.42
150 400 #3483 — 45. 66 — 22.24 —
2" — 44. 96 — 17.76 —
3" — 61.49 — 10. 16 —
4" — 64.2 — 5.21 —
Bk S 100. 00 65.25 98.72 4.86 100. 00
Rk 30. 38 59.30 27. 61 12. 65 79. 09
[ R787%) 69. 62 66. 65 71. 11 1.46 20. 91
300 600 1# 3% 37 — 53.18 — 19. 16 —
2" — 57.03 — 14. 58 —
3" Ui — 60.70 — 9.26 —
4" T — 64. 38 — 5.41 —

I, S S A IR ZOE #1977 2 F TFe [B11L
R,ORHC—H =" ROF R T 2R, dE—
A FF IR CT09 2570 & 4 I i ot . M ik
[ 2 16 AL 7 A 200 g/t IR €To6 Ky
400 g/t, HTE 1, 2 FUFTISGR N 24 530 A 3k
W 1/2 /4, 35 3 REIMEM 255, X500
FEUNE 4 FoR, rikikee g R ansk 7 s,
ME7 TUEH, PRI L R —H=
17 IOIF R T SR, BEE 7] €109 247
FHESRORGIN, o5k b Tio, &R B N, Tio,

TR R BB A . 4B 5R FH o 200 g/t B, 4K
R O, FiRr80h 5. 02% (B IKE 1.91% , B
M CIFTEE ) 72260 77.77% . TFe i 43 BUHN
[RISCR A 67. 35% F1 80. 27% 5 -5 A il 71 i, 46
SEOAHLE, RERERAE ™ 2 TFe [nICR 2538 i 8
ANEST A H I E R A R 400 g/t B, O B
(VREEIEUR) 77 15 85. 66% , HAKKS B Tio,
Jo A BUA 4. 93% FRARE 2.65% , #AEH
TiO, AR B G A& e bR, U B Y 106 700 i
KB X R AT A I BE T 3 | RS A R Rk A
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Fig.4 Test process flow of inhibitor CT09

dosage conditions
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REHFE MRS T, TR AL R A 8 S FT R
PETRIE IR UL R, PR AR S e BORS g I
PR R e An , il I g R 8 iR,

&8 nLIEH, ikl R A« —HH—
7 TFERR R T2 WA, 7EZ5 50 H 5 78 2 i Ol
T, BEE A R OR, R R Tio, &
TEIBWREAR . TiO, iRk BT K, Y 07 2 I
FEHEN 33%~35% W, PAF Ky Ti0, i o BOn]
i 4.93%~5.22% R E 1.37%~1.65% , TiO, it
FRAIEE] 79% ~ 82% 4 1F 1E T it 7~ % 4 4% 21 T
50% I, G M HTiO, B 40 BT FS. 31 % FEAIR

R7T HIEMEKIIHIF CT09 AE&FIKBER

Table 7 Test results of dosage conditions of titanium reduction inhibitor CT09 for iron concentrate powder

PR A -, FEE (L TIO, TFe( Jit 553 40) /% TFe( Bt 7344) /%
(g-t™h) W) /% e e mi L EE:S
B R 100. 00 65.25 99. 31 5.02 100. 00
R 22.23 55. 89 19. 04 15.90 70. 41
TRBR A 77.77 67.35 80. 27 1.91 29.59
200 1" — 52.31 — 12. 34 —
2" YR U — 50. 56 — 25. 04 —
3" i — 56. 59 — 14. 89 —
4" — 62.01 — 7.76 —
B A 100. 00 65.08 99. 67 5.03 100. 00
ek 22.98 57.73 20. 38 14. 55 66. 47
B 77.02 67.00 79.29 2.19 33.53
300 #3689 — 52.31 — 20. 87 —
2"t I — 58.25 — 14.10 —
3" — 62. 10 — 8.78 —
ST — 62.63 — 9.24 —
R A 100. 00 64.9 96. 73 4.93 100. 00
TR ER R 14. 34 51.08 11.29 18.55 53.96
TRER A 85. 66 64.73 85. 44 2.65 46. 04
400 1H 459 — 46. 36 — 20. 01 —
2"V It — 54.25 — 18.28 —
3R — 53.00 — 19.19 —
A* R — 60. 70 — 9.77 —
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Table 8 Exploration results of titanium reduction limit index of iron concentrate %
o ‘ % TFe Ti0,
URFITET FERERE (1 mio, it1) o % i e
Bk Jm 100. 00 64.73 100. 36 5.13 100. 00
e 34.83 59. 83 32.20 11. 64 79.04
((X°N %) 65.17 67.70 68. 16 1.65 20. 96
2024 ~07-19 17 3% 3 — 55.98 — 17.24 —
13:30
2"l — 62.28 — 9.26 —
3" I — 63. 68 — 7.15 —
4" i it — 62.45 — 6.32 —
Rt 100. 00 65. 08 100. 06 4.93 100. 00
ek 34.17 59. 65 31.31 11.79 81.71
TRERh 65. 83 67.96 68.75 1.37 18.29
20241;:0070_ 1 1" — 56.15 — 15.72 —
2"V Ui — 59.30 — 14. 16 —
3" 3 — 64.20 — 5.57 —
4" %R — 66. 65 — 2.37 —
Bem s 100. 00 64. 21 100. 68 5.31 100. 00
kY 49. 94 61. 40 47.75 9.35 87.93
fREkgps 50. 06 67. 89 52.93 1.28 12. 07
202ﬁ;f£;_22 1% — 52. 81 — 19. 44 —
2"l I — 58.07 — 13.75 —
3"V Uit — 61.23 — 9.26 —
4" T — 66. 84 — 2.29 —
BomlEn 100. 00 65.17 99. 45 5.22 100. 00
=7 R7=) 33.04 59.30 30. 06 12. 84 81.27
fREkghs 66. 96 67.54 69. 39 1.46 18.73
2024 ~07 -4 13 — 53.51 — 20.91 —
13:30
pAN R} — 63. 16 — 12. 65 —
3" I — 63. 86 — 6. 14 —
4" T — 67. 54 — 1.92 —

% 1.28% , FRARIERE 55k 4. 03 AN EH 405, Tio, i
BRoRINF] 87.93% ; SULFEAS, (REKERE By (77 ik
JIRIL) B TFe B 4340 64. 21% $#E3) 67. 89% |
P 1 I 3k 3. 68 AN 4r s, (HERRE# (TR IK
i) B TFe [ICRAN A 52.93% , Bk, ol
DI, TERGE B RV PR R EK T 25 RV 18 24 77 1k
R, YR M RS R LB BAE RS A Ak ik
KRy TiO, & 55 SIF 28 W 7 R AF AR R
R, ORI REK, BB T Tio, &
I, AHR ARG A 1 7= A1 TFRe MR FEAIT,

PRI, R DA BRORE A5 5 0 7 it 28 55 0 L B2 1 K
PGB NG 3 TiO, & 55 TFe [N 1 fe
BhR-PA AR, PG EROR AT AR
2.5 EEHBEMERRZETZRE

ARG 38 e B 45 R, 7R PR IR B B R
TiO, it /- BN T 2. 0% 44T, /Al fEd i
BRYAEHY )7 0 TFe MR, BN B 32K
SEF e T 2 S 2 500 il BE &l 5 B, Rk
RB BRI 27 0k T 2B s AR A 6 o, i
A AL e 9 BR
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HeHIF 250 g/t
TEALH 150 g/t
B 400 g/t
FIF 50 gt

ik

I 150 g/t
WAL 50 g/t
R 250 g/t
EHLH 30 g/t
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Fig. 5 The recommended reverse flotation process flow

for titanium reduction of iron concentrate powder
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Fig. 6 The recommended mass and quantity flow of the

reverse flotation process for reducing titanium

in iron concentrate powder
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Table 9 Main chemical composition of low titanium iron

powder and high titanium iron powder %
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3 &g

(1) ik R B T PR AL« — M =
7 Rk T A AR LA SR e 25 700, s i AR
BATRGE, AR R bR A B ET 1R 50 25 5 A0 Y
Hx.

(2) FEALALR A —M =43" RiFik T2,
LI CTO9 gl . CTo6 AAmle s, wl ¥ 8t 2k
KK (TFe &80 h 65% . TiO, i &4y K h
5% ) 5B TR 75% FAREK RS K3 ( TFe BT 43
$=67.5% . TiO, Bis /4N 1. 5%~ 1. 9% ) Fl 5™
L) 25% B R Th T (TiO, BT /380N 14%~
16% ) .

(3) BA TiO, it 38k 5% W H R
VEREEK N BN 1. 3% 2oy, BRASIUARERBORS ) = R
258 65% . TFe [l 34020 68% , AIREKEAE #
BT A R, RS R T TR
J T RATEE LA SR

(4) KRN = i 2 R R AR R R
AR AL R, R — 2 T R B Y A3
BEEE, SEEETIE SR, A B R IS
T (IREk) EEHTFRYGEHE, REBER§nT
— IR AR ARG 4

SZ Wk

[1] YANG Y,XU W Q, WANG Y, et al. Progress of CCUS
technology in the iron and steel industry and the
suggestion of the integrated application schemes for China
[J]. Chemical Engineering Journal ,2022,450 .138438.

[2] XL . CTREST AP WprsR[ D], Jbat.
SN 51 5 K+, 2006.



140 be & Bk M 50 H4H
LIU Dezhong. Research on China’s iron ore industry. FARWIFE[T]. £&JE511,2019(8) . 113 —1109.
Beijing: University of International Business and GUO Ke,ZHANG Zhiqiang, WANG Shaoyan, et al. Study
Economics,2006. on separation technology of titanium and iron from
[3] XU C H. The development of preconcentration technology vanadium-titanium  magnetite concentrate[ J]. Metal
in low-grade magnetite’ s beneficiation[ J]. Advanced Mine,2019(8) ;113 - 119.
Materials Research,2011,361/362/363 :324 —327. [11] 557 22480 a5 . 75 b DGRBS Ak 4k
[4] W . HPR R T 2B 1], TR BRE IR T TS [T]. 0 LR M, 2023
#%,2019,51(6) :34 —37. (4).55-61.
LAI Shaoshi. Experimental study on purification process YAN Weiping, LI Weisi, YANG Yaohui, et al
of a kind of iron ore concentrate[ J]. Engineering Beneficiation process research of ultra-fine titanium
Construction,2019,51(6) :34 —37. magnetite resources in Panxi region [ J]. Comprehensive
(5] @&, IRA DLk e T2 K sl R o i 4% i i Utilization of Mineral Resources,2023(4) .55 -61.
FE[D]. B RIBHE K2 ,2018. [12] WY Wz, BoR €. EPTHEREED H kgL
GAO Si. Study on processing of low-grade iron ore and IR A IR TIATER [ 1], #7165 ,2023,32(4) .
preparation of super pure iron concentrate[ D]. Wuhan: 33 -39.
Wuhan University of Science and Technology,2018. HU Hougqin, XIE Haiyun, LUO Rongfei. Feasibility study
(6] 2%, 4, {5 . s Ry fE 0 i on mixed flotation of coarse and fine titanium magnetite
JRITW2ERNE [ T]. B 5454 R L2021 (4) . in Panxi vanadium-titanium magnetite[ J]. Mining and
193 - 196. Metallurgy ,2023,32(4) .33 -39.
LI Lei, JIN Jianwen, XIAO Yiwu, et al. Researches of [13] k=, mPEAE 0 A 45 . PORE B 0 IRk 56 i 5%
mineralogical factors affecting the quality of a magnetite [J]. B 9242, 2024 ,44(4) 570 - 578.
concentrate in panxi area[ J ]. Multipurpose Utilization of ZHANG Yun, YE Guohua, XIANG Xinyue, et al. An
Mineral Resources,2021(4) :193 -196. experimental study on the quality improvement of iron
[7] FENG C,CHU M S,TANG J,et al. Effects of MgO and concentrate by reducing titanium content[ J]. Acta
TiO, on the viscous behaviors and phase compositions of Mineralogica Sinica,2024 ,44(4) .570 - 578.
titanium-bearing  slag[ J]. International Journal of [14] BR3CK, 8hHT, R—R & . AR AT & ks i
Minerals , Metallurgy ,and Materials,2016,23 (8 ) : 868 — ButsE[)]. &Jma10,2019(2) .71 -75.
880. GUO Wenda, HAN Yuexin, ZHU Yimin, et al. Research
[8] &, kA, kDR, 4 . B IE YRS 0 e B kb on the titanium removal of titanium-containing magmatic
T 2M5E[)]. w5514 ,2018,38(2) :69 - iron concentrate[ J]. Metal Mine,2019(2) ;71 -75.
73,79. [15] 2000, BRAmpk, 4050k A . BEPY BEPUBR B RS I $id S e
CHEN Chao, ZHANG Yushu, ZHANG Shaoxiang, et al. ZRIIFIT[T]. ABIER 2023 ,44(5) ;105 - 110.
Improving quality of Panzhihua iron concentrate by LI Shuo, CHEN Fulin, CAI Xianyan, et al. Experimental
magnetic separation [ J ] . Conservation and Utilization of study on quality improvement and impurity reduction of a
Mineral Resources,2018,38(2) :69 —73;79. vanadium-titanium iron concentrate in Panxi [ J ] . Iron
[9] kAL, AR . PUBRBERR PTIRE A HAR K 255 F ] Steel Vanadium Titanium 2023 ,44(5) ;105 - 110.
WRFEBERE[T]. &7 PRI 5 A, 2023,43 (5) 1127 - [16] By, AT, 80, A . T ok B2 R A BR k™

137.

ZHANG Li, WANG Changfu. Research progress on
separation technology and comprehensive utilization of
vanadium-titanium magnetite resources| J ]. Conservation
and Utilization of Mineral Resources, 2023, 43 (5):
127 - 137.

[10] S, Kss, E4H %5 . PUBKREDAG 0 b Bk ek 0

TEVEDESE[J]. ARALR 224 (AR BH R0 , 2023,
44(4) :573 - 580.

YU Li, MENG Qingyou, YUAN Zhitao, et al. Flotation of
based on

titanium  magnetite high-intensity  pulp

conditioning[ J]. Journal of Northeastern

(Natural Science) ,2023,44(4) :573 —580.
(T#H% 17T W)

University



2025 445 4 1] XK, A A0 B Inl e A AR AL R b e 2 A fl Al 177

recirculation on the premixed oxy-methane flames in
atmospheric condition[ J]. Energy,2015,89 :845 —857.

[15] GOMEZ M A, PATINO D, COMESANA R, et al. CFD
simulation of a solar radiation absorber[ J]. International
Journal of Heat and Mass Transfer,2013,57(1) :231 -
240.

(L% 140 )

[17] B0, =B, Fvil 55 . FEH- R U RE L BORT 07 07 1t
JRERBIFFE[T]. Wi TR 2024 ,44(5) 41 - 45;50.
HUANG Hao, WU Zhongxian, QIAO Bo, et al. Study on
titanium removal by flotation from magnetic iron
concentrate of Bayer red mud[J]. Mining and
Metallurgical Engineering,2024,44(5) .41 —45;50.

(18] #psd M, 25 300, 55 . ol o R A il I AT 5
[J]. TR ,2024,56(12) .16 - 23.

YANG Zhuo, FENG Bo, LI Wentao, et al. Experimental

(L#% 150 W)

[22] TR, WASTE, M 22 45 . BRAS I AR A e ) S bE
S5 S YERE BT T AR [T]. 8k, 2024,59(4) .
42 - 56.
DING Chengyi, CHANG Rende, GUO Shenglan, et al.
Research status of intelligent control of sintering process

and prediction of metallurgical properties of sinter[J].

[16]

[19]

[23]

OROOJI 'Y, JAVADI M, KARIMI-MALEH H, et al.
Numerical and experimental investigation of natural gas
injection effects on NO, reburning at the rotary cement

kiln exhaust[J]. Process Safety and FEnvironmental

Protection ,2021,151:290 —298.

study on impurity removal from iron concentrate[ J].
Engineering Construction,2024,56(12) ;16 —23.
RAEWE, T, 8IS 55 . RIS RE PR - P 2k
Mkt s A 5E (0], BARH ), 2025,41 (6) : 164 —
167.

WU Chuntao, HAN Ming, ZHAO Libing, et al.
Experimental study on iron enrichment and titanium
reduction of vanadium-titanium magnetite concentrate in

Chengde[ J]. Modern Mining,2025,41(6) ;164 - 167.

Iron and Steel 2024 ,59(4) :42 -56.
RABPR A R, 55 . BT R TE R R S5 TR A
R BRI )], AIEE,2015,50(7) 8 — 14.

ZHU Degqing, LI Xiaobo, PAN Jian, et al. Investigation of
granulation behaviors of specularite fines in ferrous sinter

mixture[ J ]. Iron and Steel ,2015,50(7) :8 - 14.

A BIBR B R TL 2%, B4R K BIR0H 8 1478,

LA () SHERET STRE ST 4R

TLAVE (VO3 BRI ST BE L T 2007 4 6 H, RILIHE AR . BpTdAR A, £ 2SI
BT Z AR R 555, BB RFELL BN, AR —m " hEl Hin, #6 2.3 77 m® BBFR R K ik
T, SO K mbG, SeiE i e R RIS G Rk AR 7= T2, I 0 B8 B2 e W HE S DA B B AR RE TRV AR, LA SE
BV BT IR Tl RS R R . DIRFFEBE FiRE A= . — il . — ik ir AR — A8
HERT], BRI TR, DAL R | R A | YR LRI i, R T I L R . SEHER B
B R SEHERR T AR T 20, BRefl . PMRARIRSE, AFFEB AR R T H £ 300 T, 555 7K 45 L BURT
TiH 30 KT, W RALRFLIHE, FRBIERT — R4 3 FQR B BR, AL F] 765 14 (FHd &1
LR 634 11 HBRLH 9 1F), KRB T85 M, Jolm /RIS REUGFIHH 29 i, HhEZHH 5 5, H%HHE 11
i, RARERGRE R K1 T A EARHER SR 10 B, SRR 9 W, Gl RO, BRI R T4




