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Table 2 Experimental scheme and experimental result
S ACIRED) 4R
nES

AV BV cv D" Z=5 Y,”/pm Y.?/% Y;:? /%
1 1 1 1 1 1 9, 802 20.138 21. 864
2 1 2 2 2 2 25.614 4,277 75.991
3 1 3 3 3 3 11. 829 12.079 29.997
4 1 4 4 4 4 7.539 14. 553 14. 466
5 2 1 2 3 4 14,111 12.739 37.779
6 2 2 1 4 3 13.97 13. 064 37.55
7 2 3 4 1 2 6.294 20. 855 8.673
8 2 4 3 2 1 7.509 17.377 14. 945
9 3 1 3 4 2 14. 885 9.151 42.475
10 3 2 4 3 1 8.65 14.516 18. 808
11 3 3 1 2 4 4,989 26. 469 3.176
12 3 4 2 1 3 12. 47 14, 363 33.611
13 4 1 4 2 3 8.544 16. 626 17.752
14 4 2 3 1 4 10. 983 13.552 27.764
15 4 3 2 4 1 16. 841 9.034 53.259
16 4 4 1 3 2 4.917 28.004 3.298

E:DA,B,CHDAHIRFTNFE . - FHAE . _RBREMRTRENAHER
DY, Y R Y. B ER =AM EM 5T B IR R R D<<3 pm BURLA KBS R b2 D>10 pm B0R B9 KRR A

2.1 RESWERITR

RINBRESWE BEIATH. EHNER
(A) . —ZHRB) . ZEIME O MATTRE D) ™
HEX BRI R W K /MRIK A C>B>A>D, &
HhAEHE R A BC,D; UWHEEX B A D<3 um
Bk R TR E 4 B K /NBF 8 C>B>D>
A, BARKFEAE AB.C.Dy; WE EX R EZE D>10
pm FURL AR FUE 4 H B W K/NBLF 8 C>B>D
>A,BIRKFEAE ABCD,. =M BN
WERIILF B, BIRHA A #H 2 ABCD,. K%
B HE X LB R E M E W K /NIF C>B>A>D,
555 B EM BN K /NIF C>B>D>A
BAARFE. BRMNEHRBRMREITERTLUE
H,A M DRBREEB/NTRANZETGRE) K
#=,# A 1 D X FHei 2 0 & m u] LLZ BE R 1. A
ML, 5E8% B E RN =AM R, XN
FraA AR C>B>D>A, RIEHAE N AB.C, Dy,

BREHBER 5 Hz, — R 10 Hz, —HHFE 20
Hz, RITRE R 2 FF.
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W £ B 3 R LA 2 WU O 35 43 T R A AR U R AP AR
Z AT BIGREE K B 0 B R R R E R EREA
TRMRESENERPRS . HE F &t #17 F
BE, AT AIB & REERANEEERD. SiREH
M AR/ R, F 5 R R AR IR R
SHRBRBISAEEZN, I FREBAKAHR AT
BARZEHE . BRFRENRAEE, EHTE
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Table 3 Range analysis table
B EHEEKEHE
27 HE % R? K F
K kD K B,V K kP K kD
EHHE A 13. 696 10. 471 10. 249 10. 321 3. 447 1
Trp —REARDB 11. 836 14. 804 9. 988 8.109 6.695 2
/um ZHRHFEC) 8.42 17. 259 11. 302 7.757 9.502 2
KITRA& (D) 9. 887 11. 664 9. 877 13. 309 3.432 4
SHGRE) 10. 701 12. 928 11. 703 9. 406 3.522 —
FEHIE A 12.762 16. 009 16.125 16. 804 4.042 1
— 9 b
KB4 A KIAE(B) 14. 664 11. 352 17.109 18.574 7.222 2
(D<3pm)/% ZZIFEEWC) 21.919 10.103 13. 040 16. 638 11. 816 2
HITRED) 17.235 16. 187 16. 835 11. 451 5.784 4
FHIGRE) 15, 266 15.572 14.033 16. 828 2.795 —
EHHEA) 35.580 24.737 24,518 25,518 11. 062 1
— R (B) 29. 968 40.028 23.776 16. 580 23. 448 2
b1
i ZHEEC) 16. 472 50. 160 28. 795 14. 925 35. 235 2
(D>10pm)/ %
MITREZD) 22.978 27. 966 22.471 36.938 14. 467 4
SHGRE) 27.219 32.609 29.728 20. 796 11. 813 —

E:l)kl 9k2 vks rvky ﬁ%ﬁiﬁ]-lkqt Y{E%qz‘ﬂﬁ
DR IB/-BEF 4 MKFY EHMPFHERRE

ENRBRZA.ERESEENTESRETZLE,
HRRBOBTZPT2HERENTE, THEXERE
KmELTM. BHEFARZENRELTHM. B H
B, XHEERENREFTMEBHERK. BT F
% R .

RAATEMER, R4 PERWFHRE R
ERS T (D>10 pm) B EVLSAR 5 KITRAXH
AMHERNREFSMEAHEFAREPERTE
FHRR. NR 4 PFRILER . UFHRERER,
HE_GHE Fy >Fo o, RARERNENRE S
Z2 HRER Fy<Foo , AR FHRERE B E
B AR (D<<3 pm) KR, BE ZHHR
R Fg>Fu>Foo, RAZEARE R EFEW, HA
ﬁ? F&;<Fo.05 7%%&%5?&%3%%"@»1)1%
RAH(D>10 pm) HIEIR, BE _HPWE Fy, >
Foo ,2iABRENEMRERE, RRERX Fu <
Foos RABARBELW. FEINEREREST
HREAZ-H  BR_HHREHEK. GERES
WEMANER, TEHREXLBREHN ABC,

D, , BN EHUHH 5 Hz, —RSAFE 10 Hz . ZKBHE 20
Hz KU TRAE N2 FF.

UERBMRAES TZ&HFMBIERE, A0t
BB TR B R T RN FIRERN
13. 826 pm,D<<3 pm BB R4 45 K 6. 386 %,
D>10 ym BOR WA SMHH 44.729%, X 5i# O
7= ai R RE 23 T B B TR AR A B (B 2).
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Fig.2 Particle size analysis
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Table 4 Variance analysis table
£t HE T B i BE bl Fy FofimFEF. BEKF
X8 F 33,752 3 11.251 —
— R ITH 97.67 3 32,557  3.147
ZHREE 225. 232 3 75.077 7.257 Fo.05(3,9)=3. 86 * *
FHPR AR/ um
RTRA 32.541 3 10. 847 — Fo0(3,9)=6.99
EHIORE) 26. 825 3 8. 942 —
RE A 93.118 9 10. 346 —
FEHLH 39.3 3 13.1 2. 485
— G R 119. 687 3 39.896  7.569 Fo.05(3,3)=9.28
(Dﬁ?ﬁiﬁ/% ZREE 310. 598 3 103.533 19,642 F5.01(3,3)=29. 46 *
RiTR & 86. 447 3 28.816  5.467
EH(RE) 15. 814 3 5.271 —
EXIE & 342. 822 3 114, 274 —
—BIFR 1184, 509 3 394,836  2.994
®WES% “HER 3179. 504 3 1059.835  8.036 Fo.05(3,9)=3. 86 * %
(D>10 ym)/ % RITRE 539, 988 3 179. 996 — Foo(3,9)=6.99
= GRE) 304. 218 3 101. 406 —
wRE A 1187.028 9 131. 892 —
3 & # $ %3

(OBRESFTERA, EVREA) . —RME
(B) . FHE (OO MK TARZA (D) Y H R X F HykL
BEmA/MMER K C>B>A>D, o HE AR 4
i CRLAR/NF 3 pm) B4 B K/NEF i C>B
>D>A, WEEXMN KRS A OREKRTF 10 pm) B4
HE W A/NRF N C>B>D>A. &858, 810
#H4H% AB,C,D,.

(D FESTERH, —HIRR B 2R &
A (D>10 pm) B & E B F, Rk
BOfmD<Bpm) A BEE W, HE RN =148
R RAE B E .
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Application of orthogonal experiment method to the exploration
of the best parameters of the classifier

LI Shijie,ZENG Yan, HU Zeyu,ZHU Huoqing, HUANG Yongda, LIU Hongjiang
Guangdong Welding Institute (E. O. Paton Chinese-Ukrainian Institute of Welding) ,Guangzhou 510650,China

Abstract;In order to obtain the best technological parameters of the classifier and with a standard of the
imported product,the orthogonal experiment is designed with four factors and four levels. Based on the
analysis of the three indexes including average particle size and the volume distribution of the flux after the
classification and comparing the range analysis and variance analysis, the experimental results show that the
influence sequence of each factor on the three indexes is as follows: second frequency >> primary
frequency>>ventilation door>>main frequency. And the optimal combination is the main frequency 5Hz,
primary frequency 10Hz, secondary frequency 20Hz, and the ventilation door is full open. The secondary
frequency has a significant effect on the average particle size and volume distribution. The particle size
analysis of the flux which employs optimized combined classification technology is carried out by laser
particle size analyzer, which indicates that the indexes of the prepared packing are consistent with the
imported products.

Key words: orthogonal experimental design;dry spraying flux;classifier
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Research on improving grade of the rare earth
concentrates by chemical beneficiation

XIAOQ Feiyan' , WANG Guosheng' , MENG Qingbo' , YU Lili' ,BU Hao?

1. Guangdong Institute of Resources Comprehensive Utilization , State Key Laboratory of Rare Metals Separation
and Comprehensive Utilization, Guangdong Provincial Key Laboratory of Development & Comprehensive
Utilization of Mineral Resources, Guangzhou 510650, China; 2. Central South University Schools of Minerals
Processing and Bioengineering ,Changsha 410083 ,China

Abstract: According to the nature of flotation rare earth concentrate, the acetic acid and hydrochloric acid
were used to leach the calcite from the flotation rare earth concentrates. With the concentration of 15%
hydrochloric acid and 15% acetic acid at room temperature, liquid to solid ratio of 2 : 1 and leaching for 2
h up to 65% to 75%, the grade of the rare earth concentrates can reach 30.32% finally.

Key words:rare earth concentrates;calcite;leaching



