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Abstract: Wind erosion of tailings is an important factor affecting ambient air quality and human health. In this study, the
tailings of copper-nickel tailings pond are taken as the research object, and the effects of wind speed, crust quantity and moisture
on the characteristics of wind erosion rate and wind erosion particles of tailings were studied by wind tunnel experiment. The
results show that the wind erosion rate, wind erosion particles and collision energy of tailings increase as the wind speed increases,
but decrease with the increase of moisture and crust quantity of tailings. The wind speed of first particle collision increases with
the increase of moisture and crust quantity of tailings. Wind erosion particles of tailings are mainly concentrated within 3 cm
height, accounting for more than 50% of the total wind erosion. Under the condition that the crust is not broken by the wind, crust
quantity has the better resistance to wind erosion than moisture. Therefore, wind erosion resistance of crust is related to wind
speed and crust quantity. Any crust quality can effectively resist wind erosion at wind speed below 10 m/s, but more than 25 g and
50 g crust are required to resist wind erosion at wind speed of 12 m/s and 14 m/s, respectively. Moisture of tailings should higher
than 2.72% for better wind erosion resistance under the experimental wind speed.

Key words: Crust quantity; Moisture; Tailings; Wind erosion; Wind tunnel experiments

ORETIH . FZRE A& HRITH2018YFC1802903, 2018YFC1802906)% B .
* 3l IRAE A (jinzz@ms xjb.ac.cn)
FEH RN : B/ Nse(1995—), B, HIRE PN, Bl a 58 A: , 205007 0 B0 12 S A i 5518 52 . E-mail: yangxiaoliang1 9@mails.ucas.ac.cn

http://soils.issas.ac.cn



1086 +

e 554 %

Wt TE XA R s ) B R i i iz it
i, IR PGAL TR X e A MR R e A,
IR — 5 T et ) e s, AR L S E A o
il ISRk, R TR s Sy — T T XU R
TR B AURE e AR, 3 AR e S VD 2B 2 1Y
R BRI, KUk R A B R
P R AR SR BDR DA O, R SRR I
PUBRALIG . HHEHIRIR . MSRBE S | MRS
PTG | RIS, T, RS Ry
AT IBAEROHD | [5G - [5G V03 A A KU 5T,
KT A AR ROk A, AU A e sl J AL, X
TR PR B B KU i S AR A D T, A
B 20 % S (EPO s byl {0 47 &t
IRty B ORI T T80 o AT B b A i R P Y
Y, R RS R B iR
B SRHRGEA R AR, i B4
FRSX R 1 -9 R T K R TR R EE 5 T, [
IR 2RI e M R KUV E TR 2 R R
0 S AN L S i S TE /g ik e L i N )
MRE T, N ERA, 2SERE, B X
SR A TR R s YRz L
e, A AU BT A T A B A 2 e 4
ASRBARAGTT, IRtk 5 K R R URFAE S B 5 2 FE
Dty B ARG B A B A SR . WIFSEES A B T R
RIBARLIBT i, P A Kk g

N A KRR B HOR PR R R, 5 PR
BB VA , AR SO i WG R0 7Y L 5 XA X
PRI TOTFE , SR A R KU T 15 7K SR AN ZE Bz %)
A XU 20, B ST 45 R0 T /n e AL 51X
FEAT XUk B ORI, 4 e 3 [ XU A 5 P
A, RRICE VYL SR U By 4 17 EL A 2
R, IR R e A 12 XU B 4 i 25 S 1L 2
TR

1 #MRERE

1.1 HARXER

WFFE T R SR B 9% S s 48 n 12 /K
WIE, %R A TR s 2 B ARG 25 km(89°41'E,
46°48'N, WK 931 m). FEBH RN X IE T AL
TRKBHEAME, EERNTE, &FE0F, )
P R OR BN . I AR 2.86 C, i
RIS 5 A H 1 H2AE 3 B, FRmIRETTE
7—8 H; A FIHHINBEE R 64%; FT-HIREKE
195.8mm, ZERE 5—10 H, HRBEKEN

41.6 mm, 4FZEEE 1960.6 mm; HEAREVZHK, K
ML . R, FFERGE 2.7 m/s.
MR M- 22, fEBE > B LLSS SE i
T ENEY RZETHS R D S E A, BR—
V25 R R IO 55 5 v A 3L 1 JE Y BT k2R
S EFELL Si0,. ALO;, MgO., Fe N, S®#AN
76.58%. FEWN BN RIZVFHMA R GEE DAMLE D
TR (1.63%) 541k, 38 & A KT (11.01%)
KU AR, (H B A ARV AT b, s
MR 30.92% Ml 30.50%, HK AT, & &
15.30%. FHkife 3.349 ¢ (0.098 mm), J& TH 407>,
YRR 2, BT IERAE IS

z1 EHHIMER

Table 1 Particle size composition of tailing

KL SH R RN
SR HE PRI TR (%)
SFppAET 3.349+£ 0138 Fi£(<3.9 um) 1.630 £ 0.259
¥R 0.098 £ 0.009 T 1.633 +0.163

(mm) (3.9~ 7.8 um)

SyEEE 1.310£0.009 4k vd 2,693 +0.319
(7.8 ~15.6 um)
e Jig 1.200 + 0.024 LRp AR 5.867 + 0.663
(15.6 ~31.0 um)
gz 0.235+0.016 HLR D 15.300 + 1.560
(31.0 ~ 62.5 um)
WA 30.920 + 1.719
(62.5 ~ 125 pm)
b 30.500 + 1.562
(125.0 ~ 250.0 pm)
iyl 11.007 + 2.809
(250.0 ~ 500.0 pm)
biikig 0.450 + 0.349

(500.0 ~ 1 000.0 um)
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Fig. 2 Relationship between wind erosion rates and wind speeds under different crust quantities(A) and moistures(B)

R2 TRERBSAKRFHETRERERELSLE
Table 2  Fitting results of wind erosion rates and wind speeds under
different crust quantities and moistures

b3 A KRR R

e R 0 (WfHA) y=1004.8x> —2313.5x+1330.6 0.999 8
() 55 y=1060.6x>-3541.1x+2573.9 09916
50 y=109.65x>— 256.15x + 136.45  0.989 5

100  ¥=6.1713x"+3.8753x~10.853  0.988 1

GKZE 0.3 (WHIE) y=1004.8x -2 313.5x+1330.6  0.999 8
%) 174 »=197.92x"+315.54x - 539.64  0.9953
2.72 y=4424x" +254.08x—303.47  0.983 5

357 y=15414x>+10.486x—-9.5244 09388

22 HREESEKEINET RNMEEF I

3 3 0 4 2 XU 3 5 45 e fe KRR T
G, BRERR SRR SRR E 3), L
KIAEPIE 25 (R 3). SR AB, 45 mME KR
ALK R B AR . KR 525 2 5 | fk%R
P EAELA BRE S — IR 230, B 8 m/s WU 45
FE LA OC REEARAN, A X REYTE 0.93 LA
o 8 m/s KU R £ 40 BRI IR B KUCR B AR, A
it 30 g/(m*min), KSR, K R nxt A KU
WA . 10 m/s KGHE T 75 7K R FZE Kz B 3am
X KU 6 R s i R S B, B S KR R, BT
KU AR T 765.58 g/(m? min) ; B 5 25 Bz B A4 8
B KRR T 760.43 g/(m*min), 12 m/s X T,

KUpi% (g/(m*min))

9000 o 8m/s
(A) ., a 10m/s
8000 e o {% m;s
= 7000} xS
g “ L2k
“‘;‘E 6000
X
5 5000f
o 40001
& 3000 %
g 3000 e
2000F e
1000} . L N
. e Q... 5
X RE 25 50 100

LR ()

Bl 5 7K FE RS My 4R R R U R 4y BRI T
3 336.98 1 3 317.65 g/(m*min), 14 m/s T, B
B OOKFEGE e, B KUk 5 ml FEAL T
8 116.41 F1 8 069.71 g/(m*min). K& 8 m/s 4, HiAthX
TR AR Rk 3R Bt 45 B RN B KR A R A, L
GHGER K, 45 K 55 3 7K 1G0T AU 252 7 52 ek
Ko KRR i) R 3222 55 XU 3T P R A
BB S AT G, 45 B RN B KR R KU e = A= iy 5%
M) S8 SR J2 P 45 K B 3N T b B RLRE B, 30 T R )2
PUIBE S5 S KRNIRG N T R IEUR R S5, R T
fnt: 5L G
23 HRES5SKEINET KBRS 760
A SR I J3E B 0 AN B 5% X 0 2 A i P o
AR, F5848545% B B ATS KR A XU ir
W = 52 A A R (P 4) B KU By i 22 5 (1] 5). 45
R, SRR R G R, BEE
KNGS B R RIS N . £ A XU ASUR, B AR
SMARTE 10 em N, EBALEEAE 3 om = BEAL IR IR,
FALF 3 om DLFRAY) SRR 50% LA
b, EKBER 76.92%. Kk 8 m/s IF, £54bFHITIR
TiBE R LA R, /T 0.011 ~ 0.039 g/min., FEZ
IR P, R o3 A S5 A6 20 T 25 5. 10 /s B,
STHRZL, KR 1.74% Fl 2.72% ALBER (065 AR

90001

B) o 8m/s
gooor %, & 10m/s
6 000 el e Bk
5000+
40001
3000f
2000}
1000}
X AR 1.74 2.72 3.57
K (%)

B3 FARRNEFHETRERSEZEWA). FKRB)XR

Fig. 3 Relationship between wind erosion rates with crust quantities (A) and moistures (B) under different wind speeds
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Table 3 Fitting results of wind erosion rates and crust quantities and
moistures under different wind speeds
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Fig. 4 Influence of different crust quantities and moistures on aeolian-sand flow structure
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Fig. 6 Relationship between particle collision with crust quantities(A)and moistures (B)under different wind speeds
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