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Analysis of key parameters and performance of XDF multi-stage
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Abstract: In order to obtain an improved result in dry cleaning of the <6 mm coal, the XDF multi-stage dry
separator that works under the combined effect of vibrating force and air force is developed. Analysis on its
structural design and working principle indicates that inclination angle of separating deck, vibration frequency,
air quantity and feed rate are main operating parameters of the separator. Field application of the separator at
Naryn Sukhai Coal Mine of Mongolia’s MAK company shows that for treating a feed with a size of 10 ~ 5 mm
and an ash content of 19.53%, the gangue removal rate is up to 86.4% and the ash of the clean coal is as low as
7.74% while in the instance of treating a feed with a size of 5 ~ 1 mm and an ash of 17.13%, the above-men-
tioned two figures change to 80.2% and 6.67%, respectively, well demonstrating the efficiency of the separator
in separation of small coal, in the abovegoing instances, the use of conventional compound dry separator cannot
produce the up-to-standard clean coal product with an ash of less than 12.5%, while the use of the XDF separat-
or, the yield of clean coal is 7 percentage points higher as well; the XDF separator can work with a lower separa-
tion density and a much higher separation sharpness and no middling product is produced in its separation pro-
cess. Its other attractions include simpler product structure, elimination of middling recleaning process, wider
separation size range, larger and faster waste removal capacity, and lower density of dust in circulating airflow,
as compared with the conventional compound separator. The successful development of XDF multi-stage dry
separator can effectively make up the deficiencies of the pneumatic separators currently available, and promote

the use of dry method for cleaning < 6 mm small coal.
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Fig. 1 Tllustration of the separation deck of one stage showing

working principle of XDF separator
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Fig.2 Make-up of the XDF separator
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Fig. 3 Analysis of the force acting on a particle at the bottom
of the coal bed
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the coal bed
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Table 1 Screen analysis of the test sample 25 ~ 1 mm

size fraction

i /mm FER /% K5y 1%
Mt/a B R AR ), 32 %5 A 3 Naryn Sukhait #§ K >10 45.50 31.42
TR ZT RN 17/, TRIEEKZ, 10~5 11.00 19.72
RGP K, A SV Z B &R 5 3R 2 B WAL, R 5~1 43.50 1732
SRBKNER [ R M2 TR I B G o it 10000 2400
T2 BEPS~- 1 mmuRFHFFIFRIRBER
Table2 25 ~1 mm coal float-and-sink analysis data %
> 10 mm 10 ~ 5 mm 5~1mm
BER (g om )
i AR KAy A ARG 4y A ARG TR Yix
<13 21.42 3.50 39.48 4.00 42.52 4.10
13~14 32.60 6.81 29.80 7.67 31.34 7.54
14~15 8.50 16.53 6.80 15.90 6.38 15.86
15~ 16 3.78 28.05 2.73 24.15 2.21 23.04
1.6~1.7 1.42 41.64 1.31 30.65 0.78 30.45
1.7~1.8 1.10 46.36 1.05 37.24 0.52 30.95
1.8~1.9 2.20 57.82 1.18 40.23 0.52 42.78
1.9~2.0 1.26 62.64 1.05 4530 0.65 45.76
>2.0 27.72 82.33 16.60 74.55 15.08 71.45
At 100.00 31.42 100.00 19.72 100.00 17.32

45



%52 % % 6 N S S 2024 %12 A 25 H
x3 OBEBERS - I mmHWREEZFTRXEERRTEESH
Table 3 Cumulative yield and ash data of floats and sinks and washability of the 25 ~ 1 mm size fraction %
. N . TR i) Bt 5+0.1 _—
FEG (g-em™) PR Ky e o s o T (g-om?) = A REEAER
<13 32.59 3.91 32.59 391 100.00 24.00
13~14 31.74 7.21 64.33 5.54 67.41 33.71 1.4 39.13 () Ak
14~15 7.39 16.21 71.72 6.64 35.67 57.30 1.5 10.37 G ik
1.5~1.6 2.98 26.04 74.70 7.41 28.28 68.03 1.6 4.11 ik
1.6~17 1.13 36.88 75.83 7.85 25.30 72.98 1.7 1.97 Vgiin
1.7~1.8 0.84 40.97 76.67 8.22 24.17 74.66 1.8 2.20 bk
1.8~1.9 1.36 53.63 78.03 9.01 2333 75.88 1.9 233 Dk
1.9~2.0 0.97 55.67 79.00 9.58 21.97 77.26
>2.0 21.00 78.25 100.00 24.00 21.00 78.25
#it 100.00 24.00
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Table 4 Balance sheet of dry cleaned products (by mass)

‘ 7 i 7% Gr1%
§ﬁ$iﬁmﬁ£*ﬂﬂ"]4\ﬂ$iﬁﬁif£%§?f’ %ﬁﬁ—fﬂ‘ﬂ i 75.60 12.25
it 714 80 ~ 100 t/h, 3% 24.40 6327

— N pa s
q: *IL Q/\ *4 5 j‘:’ 80 t/h /:_E Fg*g /—‘—» E Eyﬁé &t 100.00 24.70
xS >1mmREERMBESRREILL
Table S Comparison of quality indices of raw coal feed and clean coal products on a size by size basis %
JELAE HE
K /mm - - - -
i KAy it (S T WY [iFas A AR s HERTH
>10 43.50 31.23 30.9 31.06 9.92 1.7 93.5 98.3
10~5 11.00 19.53 18.6 8.16 7.47 3.4 85.3 86.4
5~1 21.90 17.13 16.0 14.78 6.67 4.7 76.0 80.2
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T K =R R 75.60% . K 4y R 12.25%, AR X R
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Table 6 Comparison of performances of FGX-12 conventional

compound dry separator and XDF-10 multi-stage separator

g Wil AT L ZHA ML
TR E % K53 1% TEEE % K3 1%
LiErss 71.40 14.10 78.20 12.02
s 12.50 21.90 —
fiff1 16.10 69.80 21.80 70.20
JEUHE 100.00 24.04 100.00 24.70
HH 2 6 ] 1. XDF A Z 9¢ 1 1E AL A0 A 4 = 5

H 78.2% . KA 12.05%, i il Eé”b?ﬁﬂmﬁ
K= 20 T1% . K38 14.1%, Bk, &
%ﬁ?ﬁﬂﬁ%i#ﬁ%ﬁ?WM%%%w,ﬁ
XDF # 22 94 e AL AT LA AE 7= K 43 5 4 10 RS 7= i
RSB = Mg AT LA M 74 A 40 a5,



%524 %o

M ESESE . XDF & %% T ey £ AR 5k AR5

2024 12 A 25 B

BA SRR, ks, BRE g, ™~
v 435 1 ] LA AR A
332 BN

g2 A Bk F %), XDF 2% Tl
55 ME A TN A P A HEE a0

(1) AR ERE B E Y. ZRARE =R
A3 R T 43 6 B = A A U=, SR = 6 SXULAE
B TRE WA Ko — 2 3 = G A A3 U T i U
A% A Bt ] 505 PR R XU, A5 AN R 2 R
Fie S H S B DAL AR ik, 4R 98 1 ok B Y L
B T i b B R . MifE ge &2 G xC T HL R 5
— KUBILXS R A A RUE 4 XS A XU LUK HE TR 75

(2) HERF &R . HERFIRGEE . 43 3% IR I ok %
PRI, AR AR 30, ACRE ST A HEE
HEEES 0.5m A4, 1 H 2 2CHERF, 40 XDF-10 2
PEHLAY S HERF S8 BE R B 6 m, S5 ATkl
FHEG, HERFEE S R, HERLSERE K, HERFPEE, H5 5
SRS ARl N IO AN R O i

(3) /iR . 5 A T AL XAk
JEFLH—, 1 XDF 2 %% T L — % 8] = K5y vE K
1 L EL AR A AR /N, /NFIURE P kL BT L) 3R AT B 4 (1
TR .

(4) T R & AW AL, Hl A ATk
BLE 22 A 28 3 BR 2R AR AR Y i XU BR 2B e 5 B
|l 2] KL 5, RUBIL I 56 S 0T 1 457 3% B 401 ™ 5
1M XDF % 2 9¢ T 3 AL BC & K 8 ik o 4% 20 Bk 22 2%,
ARR AT A RS, SXBLIERCR H
HAL S I TR O s A, 6 RUPIL RN & A8 I 1
Einkine

4 HiE

15 G5+ P WL X 6 ~ 3 mm kL G 3 6 300 B 2%
XF<3 mm LKL A 4y AE A . Tl XDF Y 2 9%
TR = HORT, AT R TR,
P T < 6 mm ORI S AR, R 4 OR A%
KPrbf, SRR LA, ME TR
AYUR ., S ET RIS R R, AR K
S ATHE R, XDF B Z % T LA 1~ 5 mm hi 2%
B HERT R M 3T 80%, R 5~ 10 mm KL 2% HE AT 2 1

86%, TG R K IY TR 125 A r AL, Jh ik
KR m, HERFROR B3, AT B3 AR 75 AR B
e Az, DA s B v R [l 3

5% Hk:

(1] SRIRLT. S R T TEM R K as [T .
BN T 5255 R, 2019(11): 32-36, 40.

(2] ZF Z Edl SBWREEET ARETE s (1] .
MR AR, 2022, 50(2): 59-63.

(3]  RiRer. DT A TRy Ao B Ar ki [T] .
WA, 2021(2): 40-45.

[4] DWARI R K, RAO K. DRY BENEFICIATION OF
COAL—A REVIEW. Mineral Processing and Extractive
Metallurgy Review [J]. 2007, 28(3): 177-234.

[5] JAMBAL D, KIM B G, JEON H S, et al. Physical separa-
tion using an autogenous medium on coal[J]. Separation
Science and Technology, 52(5), 958-964.

[6] CHALAVADI G, DAS A. Study of the mechanism of fine
coal beneficiation in air table [ J ] . Fuel, 2015, 154(15):
207-216.

[7] LUOZ, FANM, ZHAO'Y, et al. Density-dependent separa-
tion of dry fine coal in a vibrated fluidized bed [ J] .
Powder Technology, 2008, 187(2): 119-123.

[8] WEINSTEIN R, SNOBY R. Advances in dry jigging im-
proves coal quality. Min Eng [ J] . Cancer Control Journal
of the Moffitt Cancer Center, 2007, 22(9959): 263—270.

[9] CHEN Q, WEI L. Coal dry beneficiation technology in china:
the state-of-the-art [ J ] . China Particuology, 2003, 1(2):
52-56.

[10]  # 3¢, XUSCH, Wk, % 20 m & A T 5
T AT R [J] BRI T 5% 48R H,
2022(12): 26-30.

[11] ZF . av Rl TkEETEMmR (1] %
pedi A, 2022(9): 236-238.

[12] W, I, KRR E, 5. SID-F T 3L 4 1% Jo 4
BEARBE KBS [T] . AR, 2023, 51(5):
36—39.

[13] ExYl, &N, & . &K RAAEEE T ED
HERF T 209, 1 v SRR, 2022(9): 19-25.

[14]  BRARAS, 5K A, TGS M i T WLAEMEIL 97k 4R
AR [ 3] 2R, 2022, 50(3): 64-69.

[15] #HFL. TFX B R B IR LA R e b [T .
A, 2023, 449(9): 125-129.

47


https://doi.org/10.1016/j.powtec.2008.02.001
https://doi.org/10.1016/S1672-2515(07)60108-0

	1 XDF型多级干选机的原理及系统构成
	2 颗粒受力分析及主要操作参数
	2.1 床面上颗粒受力分析
	2.2 主要操作参数
	2.2.1 床面倾角
	2.2.2 振动频率
	2.2.3 风量
	2.2.4 给料量
	2.2.5 矸石门


	3 应用案例
	3.1 原煤可选性
	3.2 干选试验结果
	3.3 与普通复合式干选机的分选效果对比
	3.3.1 具体效果对比
	3.3.2 整体对比


	4 结语
	参考文献

