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The Research on Fluoride Accumulation in Soil Sur-
rounding the Electrolytic Aluminum Factory

FRM . FERFHA AL
QIN Dongmian', WEI Jifu”, LEI Xunjie' , WU Shaozheng'

(1P A & IR 55 A RA R PR T 53000052, ] PEAMAAE S & WA BR A, 77
BT 530000)

(1. Guangxi Bohuan Environmental Consulting Services Co. ,Ltd,Nanning,Guangxi, 530000,
China; 2. Guangxi Pucheng Information Consulting Co. ,Ltd,Nanning,Guangxi,530000, Chi-

na)

FE LB R YRG5 5 Al STk HE O £l J8 520 £ 380 RAUEZ e, (77 3% 12 F 0 A 40 £ b o A 40 <
B I 25 SR, SR T ADMS A58 2 350000 i ol J1 Bl AR A< v [ 2 30R A28 FRU I A1 T 2 9% bk B 3 e - 4 B R O A5
ST A [ 47 403 9 A 0 7 A 4 9T Y S0 J5OR X80 - e b i BRI . (48 RIS RS A F 35 7%
Wik ESK% WP MEESERRERVNER., HRPEAD 0 RES 0 38 7= 12 17 i 18] 2% VI A G, B 25
Al 32 5 AR (9 2 1 3 v AL A A S S BT G L e A AR A P AE AT 30 AR T XY A R rh s AL P 1 R
R M B T 100 mg « kg "AI XXX BEREHEE AL 1 640 m, B XK IBH A R ik4 487 411 m*, [
I8 AR Al AR 7 X A PRl A 1) 5 W AN 5 200 o R R A b 17 AR 1R T G B T R G S 80 AR A 1 HE T
XA FASM SR ADMSER ik B

FESES X511 SCEEARIRAD : A FH R (FIRR S ) #RIRES (OSID) :
X EHE.1002-7378(2018)04-0324-07 WlEHE—, SIEFEL AN

Abstract:[Objective] To systematically study the cumulative impact of fluoride emissions

from electrolytic aluminum enterprises on the surrounding soil of enterprises. [Methods]
Based on the monitoring results of electrolytic flue gas in electrolytic aluminum factory, the
annual average concentration of solid fluoride and gaseous fluorine in the atmosphere around
the factory was predicted by ADMS model. Through the soil accumulation prediction model,
the cumulative effects of fluoride on the soils of pollution concerns and regions in different
years were predicted. [Results] The results showed that the annual average concentration of
solid fluoride and gaseous fluorine were related to the weather, topography and distance.
The accumulation of fluoride in the soil was closely related to the operation time of the enter-
prise. As the operation time of the enterprise continued, the fluoride content in the soil in-

creased continuously. The cumulative amount of

R E 8 2018.01-10 fluoride in the soil around the plant area had ex-

EEM A WA (1985 —) . 4 BiL 3R TR, Mk ceeded 100 mg + kg, which had a maximum
PRI EE 0 A Ay | BR 45 95 Y2 34 PLOF %% . E- mail: qindongmian @ distance of 1 640 m and a total area of 4 487 411

163. com, m?. [Conclusion] The influence of the electrolytic
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aluminum factory on the surrounding soil cannot be ignored, and the electrolytic aluminum

factory should improve pollution prevention measures and reduce the emission of fluoride.

Key words: solid fluoride,gaseous {luorine, ADMS model, cumulative effect of fluoride
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Table 1 Electrolyzed flue gas by organised emission
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. e . R [71 7 80 HE i 2R A TR T R
A = Wiz Gas velocit Emissi ate of solid Emissi ate of gase-
Name Helght (m) Inner diameter(m) as V€70Ll y ‘mlb‘SlOn ra 670 solic ‘mL\MOn. rate o gise

(mes 1) fluoride(g « s 1) ous fluoride (g« s~ 1)
L7 A 70 5 7.717 3 0.078 4 0.115 8
17 Chimney
27 A 70 5 7.304 8 0.068 8 0.073 5
2% Chimney
37 A 70 5 7.364 7 0.039 7 0.065 3
37 Chimney
47 JH 1A 70 5 7.113 2 0.030 6 0.111 9

47 Chimney
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Table 2 Electrolyzed flue gas by unorganised emission

" 2 e - [i] 785 o i3 i A HHE R R
i KE W‘r’% '"Jr.; Emission rate of solid Emission rate of gase-
Name Length(m) Width(m) Height (m) fluoride(g » s~1) ous fluoride(g » s—1)
1 A 1027 27 18 2.889 8 0.105 5
17 shop
22 1] 1027 27 18 5.932 7 0.149 1
2% shop
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Table 3 Survey of soil background value
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GBS
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1% - UL 53
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Table 4 Prediction results of fluoride accumulation at each soil observation point

= B Qo Py Qs Qo Q2o Qzo Hion
Observation point (mg * kg™ 1) (mg+ kg™ 1) (mg+ kg™ 1) (mg+ kg™ 1) (mg + kg™ 1) (mg *» kg™!) Increase(mg * kg 1)
17 570 1.970 6 579.138 1 587.189 6 600. 534 4 610. 894 4 40. 894 4
2% 308 1.706 3 315.912 6 322.884 4 334.439 6 343.410 3 35.410 3
37 378 1.370 9 384.357 4 389.958 8 399.242 8 406. 450 3 28.450 3
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Fig. 1  Prediction results of fluoride accumulation at

each soil observation point
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Fig. 2

Prediction results of fluorine accumulation in

soil around the factory(pg * m *)

2.2.1.2 HSHIPHIKER

WP 2 AT 22 HOE 5 w0 4 5 S Y
RRRE AR B 50 A0 e B e R Y i, R
PR b Ak W iy 3R R I T ADMS R
T 45 2R s ADMS J2& — 1> i 0 K 2P 4™ o I A AL
RERY b 2 18T 5 % b T 6k AR B 0 B A 5 ) S0
25 U WY 52 A M I b IX b O 5 B R AR AR B
T 4 5 WA 8 TR 6 175 G W) 7 I 2P0 7 A% i ok
32 LA R BELRR » 7K - 5 i) 0 280 4 1 5 4 o 1) 104K
M TR Bl 38 43 I B gk 1l A, 8 T D 1] A B L R
T ST ) _F 46 T 5T 1) A% B 2R B0 B
RS5 RETESFEAYHRBERLT 100 mg - kg™ HISEE

Th v BE (R AR Ak o DA A 3 B S A i R
5 KU AT 58 A I IE ARG
2.2.1.3 HMXEEEMLER

DAL 2 Fp ] T it 25 R X B S A S W A - 4
k) R E S T RS, X5 KRB
SR A 5,
2.2.2 EREERMHREMRLER

LA SR AP #5775 4F (10 4E .20 4T 30 4R SR )
HEAI A R AR 0 R 100 mg » kg
F1hy DX 3ol 1 R DXk o B 8 (6 5) . MBS X
POV T X e I R 0 B R ST
100 mg » kg ', H 100 mg « kg ' 1Y Feag 1B B M
BRI 5 4ERY 290 m MY =BT 30 4EAY 1640
m, 81 100 mg » kg™ AYTEIFR M 169 571 m” 4 i 5|
2 689 094 m”, MBI %™ 5 5 AL
DX A AT 43 X4 4 39 o A 1 B BUED R 100
mg » kg 'L ERIEHEES M 290 m, XIS W AN 169 571
m” (B 2a) ;87 10 45 . ) X R 1 L PG 1 b 1 &6 43
DX - HE T A P i B AR R 100 mg - kg B
TEHE S A 740 m, b (0 X 38 1 AL R 867 998 m* (&
2b) s $7™ 20 4FJE L) DX R T L PG I AL S A X
HrhE ey ) 2R E i 100 mg/kg, ki B
1190 m, B XK m ALl 2 737 070 m* (J 2¢) 5 4%
JRa (VK9 = IV N TN TR T A T e R
b e SRR 100 mg « kg 'L RO EE
BN 1 640 m, A IX Bk E Bk 4 487 411 m?
(K 2d),

Table 5 The accumulation of fluoride in soil beyond 100 mg * kg™'

5% Distance (m)

H A Area(m?)

H

Name Qs Qo Q20 Q30 Qs Qo Q20 Q30
J7IX 75 Tl East 0 0 0 40 0 0 0 757

J” X ® T South 290 740 1190 1 640 169 571 754 663 1770 947 2 689 094
JTIX PG T West 0 150 500 650 0 44 216 459 849 919 850
J7IXdt T North 0 120 590 890 0 69 119 506 274 877 710
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