E]‘i%n

Environmental
K rh_u"h_l_in_._]{_ Web

4

ENVIRONMENTAL SCIENCE

ISSN 0250-3301 CODEN HCKHDV
HUANJING KEXUE

T4 5 PM s 3 8] 5 B M #1 3R &h (& = B9 IR 4R T
TR, MEXR, FT, FhaniF

20224 3H

F43E FH3H
Vol.43 No.3




w % # 3 $43 % A3

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2022 4£ 3 A 15 H

H e
2000 ~ 2020$%¢PM25EEK&WEW&%M%Mﬁ ~~~~~~~~~~~~~~~~~~ BTH, ME, #5575, BN, B8, ¥R, he, BRE(1129)
KT PM, -0, LATSIAFIETRIII vvvvessoveveees MEE, ki, BRE, KTH, ERAL, 28, fE, K, FEE(1140)
%?%MM%&m%ﬁﬂmﬁEk PM, IR weeeeereeeemmmees REZ, KR, WK, %ﬁ%,ﬁﬁéﬂﬁﬂ
H b R T TS Y JE 5 K R A IR I AL S E J AR e vverveeeeereermeemmen e st et sttt e
......................................................... BHk, W, REY, HEE, SO, k22 EE, TAE, #EH, F4T(1159)
“ﬁﬁ+%@%ﬁfN@ﬁmﬁﬂ@%ﬁ%ﬁﬁTKﬁﬁ%?%ﬁ .................................................................................
.......................................... %;@7§§/]\ﬁ%7{q{;ﬂ’$é;§’qujF;}{gai ﬁﬁ g]%uﬂ. X]J_}%é EE}"EH %/Jg‘,\ ?ﬁiﬂ(l”())
ﬁM$ﬁim TR PM, ThE SRR SRR B fg R XU VAL e Bk, THH %ﬁ i%@ %mw HE, B M, KT (1180)
KTz (}Irl‘ﬁ' PMZSllEﬂ ﬁ@}uq[}m.?ﬂjiﬁ}ﬂf{m ............................................................ EWW W, ;(]J 7){ ?T ijﬁﬁ}ﬁ(llgo)
k ﬁﬂEPm;ﬂFﬂiﬂﬁMW%i%ﬁ% SR SEBTPEM L ooveeeeereeees AWE, 2%, HER, %%ﬂ,&%ﬁ R, BZE(1201)
“2 426" iﬁk?ﬁ%ﬂﬂmﬁwﬂ;ﬁlrﬂm FEAE . SRR BB < vevveeeeeeeneeneenenes %igi, EEH*’“%E T4, TE, B, BER(1212)
HT/NEBHALTEE PM, “%ﬁ&QMI? ~~~~~~~~~~~~~~~~~~~~~~~~ KA, AL, EFA, FH, &/% P, EA, BHA(1226)
@ﬁﬁ%ﬁﬂrﬁﬁ&@%gmﬁﬁ ................................................................................................... B, P REL(1235)
MR LR TE Ye EA A AN B K BB () B I ZETRRI] coververememenm ettt
...................................................... NG, GEY, WA, BLEE, B500, Bk, BB, S%E, TX8, ¥ HKk(1246)
U7 B A T O YRFEI 28 AL BOBHE BRI IRHT  ovvvvreeseesmsssmsmsmsissis s, R GEE, Y44, TR, KEFE(1256)
COVID-19 SIS e HbIX VOCs YR ARAFAE | R R I RO TE MR +oeeeeereereremmme e
.......................................................................................... Jﬁ[ﬁi E/ﬁﬁﬁ] ;(1]7‘]:” ;E;F*f{g ﬁ—k{g\ jc@ TEX}%(1268)
TR X SLARBR I B VOCs T JAFIEGARIMEIT  oooereeeesmecovenmsneeenes E, ERE, BX, ENE, AEE, BA(1277)
T E IR 555 1 VOCs TELEURAE FLART v vvverrermermereeeeeeeeeeeases %%,%%,E%%,?W%,ﬁi,i%ﬁ,%%ﬁﬂ%@
D118 8 U 5 LAV R 0 o YW, BW, KEE, IR, 2%, BER, 224, TAE, TH(129%)
BB RS TR 2 BRIRHERURAT <o vveerereereeree st A, REL, BHE, ERE, 2H(1307)
HENET R TAE D I SR BHELEHY oo FRE, BALE, DA%, WKE, THW, HH(1315)
TG T R SRR TR e ?}érgb, BT, 5@%)@, ?&%@;}’, %%%(1323)
T T H K TR G I ZS AL M wovvereereeemmeemeere ettt MEE, $5%(1332)
I L I T 3 4 32 7T 2228 W A A B T S P 22 A0« LA T AT AKIR ] -+ v veeeeesesmsensnen e
................................................................................................ E}@, uf;fj(’ Fgﬂg]sg’ ﬁ';(&” %igi’ g.gﬁ(, 7&7?4“346)
SR X IR BT - B R HO U R R TG S A B AT e veeermes e HH, RS, BBRE, KE(1356)
IR B SRAIRAE A LR AN FALREFIE v BT, P, BEE, BEE, AET, K, HAR(1365)
B IR FRBE A B Cd B2 BRI BRI wovvseomenonnnnsssss BHA, BRH, EE(1375)
%%@&fﬁA@ﬂﬁiFﬁ%*hi?%Mﬁ%ﬁ&ﬂwﬁ% --------- ZEW, REE GER, WAL, MU, KEE, FE(1384)
TEE = HK U E RGP AHE AR REEIFAL cooeerreeee FEH, Bil, Frx, H2F, Ba, HEX(1394)
HARRAL T EIATIARY PAHs FOAE ALERAE R X AZIE B IGIRRL  -veeeeeemeeineeeneens ZHER, Hopde, THE K& kHE, BE(1404)
RAILTIAN I R AR R TR 55 voeeeeerereremsemmssienene WA, ki, E4, BAE, 2XF, AR, XL, #X(1414)
ST TR ] B 5 R K R A B RETE 5 R RRAE oo RN, FXE, KR, hEE, £/0a(1424)
) 23 ) R PR S5 A A I A R ER R R +oeeveeeeems e fur, BM, THE, k&, F7A, ZUE(1434)
T8 1 5 X 22 T B0 TR LERRAE v evvevvmee e X HT, I, A4k, ¥ ER(1447)
IS AT AT T M K R TR o veereerreereereemmenmenent et W R T4 B FE,FEE(1455)
I R ORI AT L - eeveere oo XE, BT, RE, REE I, AR E(1463)
%fJCHUF1J£ﬂXT¢’Eﬁ&E’JWW ................................................................................. ﬁ]zﬂﬂ Ai‘[ /i\[SEE /i'fh %Xﬁ(1472)
R HETT AN, OF HGE i AR Feeveeerereesveeemnmni B, ﬁ%% T, Ez@ %%z E%R Sk 7R (1481)
%ﬁﬁﬁ*ﬂi%ﬁﬁﬁﬂﬁﬁm}\lmiﬂ(57](5LIE)&%7F1]{ﬁ%’i%ﬁ?ﬁi&{dﬁi%ﬁgm ......................................................
............................................................................................................... 1}'%% ﬁﬁﬁ% %E%ﬁ ’ﬂ'ﬂbu,ﬂ.‘&ﬂi(l492)
W AR T L KU S AR I B IR AL FTEE +ovveeereerremmermerm ettt §4ﬁ %ﬁ% HE, ﬂX% | #(1500)
%mw%n%m BRI BRI PR IPHE oo LY, THE, B, %Eﬁ,nf% R, BEE(1512)
G (RS T 5 A (1) O PEREVMERCR L oo Bk, KR, k0B, Lk, HAH, b AE(1521)
F/M S TS SRS I S R ZG HEI AN -+ v vevvereeemee e ettt Wk, WEH, THAE(1529)
WS BA X LT E IR 22 BT SRR . LA T IRF TS TE IR ] +ververeereermenmenietesist et
.............................................................................. XIH%\/E, E%ﬁ’ ﬁ@éﬂ}], }?;ﬁu, ﬁﬁk%, Ezﬁf $ I‘ﬂ ﬁ}xﬁt(1535)
MR ST AEE X E T4 R A AU S B IRUB T v evereereereereere e ne s WA, %= (1546)
M%%HMHﬂt%kﬁwgﬁﬁﬁ%%ﬁﬁﬁ&m BER oo * ok, mﬁ,%ﬂ% Y, HEA (15%)
Gk SRR - D0 N e gAY ot o ] s A B, A, B, EAR, M A (1567)
IR DL AL AR I AR TE YL B e veere e m%,g%,§mm B, ERAE(1577)
B - G 0 BB R AT -+ ovees oo LA, R MR LR, R(15M)
ANA N RGBT B B FAUSAERTE oovvssevvnesssscnnnsn X, REW, FEE, L, TH, DR, HIA(159)
S S L e [, BAM, T KHX BEX, ﬁ%@ #1606 )
FTLIR R R LA TS AT TS SRR o vovvveeee dd, BEE ML, h1, k5 F, K, KER (1620)
W/ AT O A ) 0 As T5 UL LT SRR A T SR TR EE I EAN oo eveermermmesmenne e
................................................................................. ﬁfﬁfﬁ ?4*** ;k uﬂ—ﬁi }(JJ';F' ij«_ E]KiE %Hiﬁﬁ(1630)
DA-6 1 EDDS HFHRE 52k 4 | Cd WORI-E A BI R OR oo iy B, AF, EE, Bht, HER(1641)
R AR LA SRR oo B, MR, ER, BBE, SRR, KT, Ak (1640)
R R SN T ST TR T2 ] T e TA, i, R AR A, ERE, BEE(1657)
Fﬂﬂm R SR N N, OF N, HERLAOT -vvvvvveee %%,?%ﬁ,%&%»mf Ef%, AEY, THM(1668)
ST Meta SHBFARR A 126 R R XTSRRI BB oo Bk, ThE, BRE, T4, HF, KEA(1678)
T AP FH LS4 A BB PR S MA T L A AT «vvevvereerseemmesne ettt B Y %ﬂ g A K XE(1688)

CREREEVIEITIRF (1331)  (REERFEVIERIRN(1403)  {RE (1462, 1511, 1605)



55505

Eco-Environmental
Knowledge Web

5434 538 20224F3H
Vol43,No.3 Mar.,2022

7o A %

Environmental Science

:ﬁﬂl"’ﬁ-’f%ﬁ}‘ﬂ.lﬂ
T M

skoe!, AR, BRGEE, 5,
(1 EEMHE T R M B Rl 2 5 TR 2% B, Bk
K 541004)

TE. TR RS 5 5k 5 (Sh) A B RREANG ORI %%%Ef[:ii%%%%ﬁmrﬁjiﬁﬂf&Eﬂéﬂﬁﬁ%ﬁtﬂ
2R, u?ﬁ%@%ﬁndﬁﬁ%r KA R A [ IX 3 AR I 98 M AR A 72 i, 26T 193 %, o oA e o | SRR HE Ao
FRAA T SR S i, WF AR R B R G T RS RN SR AE , I FLXT - R 7 AT & 2. 4 %%%ED% L7 L RN
X, 7, PO, S SR AT XA 5 o (Sh) /3 BIEF] T (2348 +2165) . (1298 +884.1) , (311.8 =
526.5) . (302.5 £355.9) F1(215.6 +183.2) mg-kg ™", BARFEEL 53 I35 £ 65. 22, 36.06, 8.66, 8.40 F15.99 . & 7= i v 5
B A, S0, ST I e R EIE 0. 01 ~ 0. 1, PSR IR UL BE SRR s 22N ISR, B, R N L
JR, K, AT SLGRUT SRR R R R EUIRT 0. 01, XS M IS RE g A X AR, ;“%éiﬂﬂﬁ%%i%%*Eiz’ﬁu@“%%ﬁ#ﬁ*&

TIE-KIEM R G55 TR EIRFFIE R

A A
541004 ; 2. 74 M X K 75 Y 35 6l 5 oK & 4 R B B R A1 B o,

TR A BETE L XU 5 SRS N T R S B TS e KU 5 AR SE | RIS S %ﬂf*(%?@)ﬁ‘@mﬂﬁﬁ“ﬁ Elltl:
XA X SR B A 350 15 e yA B it [R] B A S DX A ] A b 22 R R e I r'zéjﬁfiirﬂlj (Y 257 gi“xffﬁrﬁkﬁﬁiiﬁﬂ1’ﬁ
%ﬁ*ﬁz,#ﬁtﬁ'ﬁiﬂﬂa‘%w& TR A T i R / & /S =
KA. fﬁﬂr‘@%mm I AT BT tc%ﬁf/‘ K { : ﬂ,.—-’ 'y
HESZES. XI171.5 iﬁkhﬂﬂﬁ% A S'C_%ﬁ'q 0250- 3301(2022)0% 1558-09 DOI 10. 13227/J h_]kx 202105162 .

Characterlstlcs of Antlmony Mlgra-ﬁon’ and Transformaﬁon and* P(fllutlon Evaluatmn 1n
a Soil- Crop System Around a Tln Min¢ in Hunan Provmce

ZHANG Long' , ISONG Bol 2" HUANG Feng+ yan XIAO e, chuan .. DUN Meng-jie' |
(1. Ctﬂ&ege of ‘Rnvitorimentl) S( sience and Engineering| Guilin Lmversnv of Technology, Guilin 541004, China; 2. Collaborative Innovation Center for Water Pollution Control
and Water Sdfety Guardntee [in Karst Area, Guilin 541004, ;/€hina) 4 "'“._‘m_.-" .

Abstract; This study used193 sets of farmland soil and agricultural produ('t samples collected from around a tin mine in Hunan Province, China, to explore the antimony

o

(Sh) content characteristics and pollution status of soil and agricultural products and to provide a scientific basis for the prevention and control of soil antimony pollution in
antimony mining areas and the safe use of farmland. We analyzed the amount of antimony in the soil, basic physical and chemical properties, and antimony content in
agricultural products; studied the characteristics of antimony migration and transformation in the soil-agricultural product system; and conducted safety assessments on soil and
agricultural products. The results showed that the soil @(Sh) in the central area of the mine, the southern area of the mine, the central township area, the urban-rural transfer
area, and the northern area of the mine reached (2348 £2165), (1298 +884.1), (311.8 £526.5), (302.5£355.9), and (215.6 £183.2) mg-kg™", and the
exceeding multiples reached 65.22, 36.06, 8. 66, 8.40, and 5. 99 times, respectively. The antimony enrichment coefficients of lettuce, scallion, cabbage, water spinach,
garlic, and pea seedlings in agricultural products were 0.01-0.1, which indicated good antimony absorption capacity. The antimony enrichment coefficients of loofah,
asparagus lettuce, pepper, carrot, bitter gourd, corn, eggplant, cowpea, and celery were less than 0. 01, and the antimony absorption capacity was relatively poor. The safety
assessment results showed that roots, allium, and garlic vegetables had a high risk of antimony pollution; leafy vegetables and legumes had a higher risk of antimony pollution;
and solanaceous vegetables, melons, and fruit vegetables and corn (cereals) had a high risk of antimony pollution. Therefore, it is urgent to take soil antimony pollution
control measures in the mining area. At the same time, in order to realize the safe use of agricultural land in the mining area, the farmland far away from the low antimony
content of the soil in the central area of the mine should be selected as the planting area, and the agricultural products with weak antimony absorption capacity should be
planted first.

Key words: tin mine in Hunan Province; soil; agricultural products; antimony pollution; security assessment
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Fig. 1  Distribution of soil-farm product sampling sites in the study area
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Fig. 2 Distribution characteristics of soil antimony in the study area
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Fig. 3  Distribution characteristics of agricultural product antimony in the study area
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Fig. 4 Antimony content of agricultural products in the study area
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Table 2 Correlation analysis between antimony of different types

of agricultural products and different indexes of soil
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Table 3 Antimony pollution index of different types
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