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Abstract

This study utilizes atomic fluorescence spectroscopy to quantitatively analyze the arsenic content
in the soil surrounding the coal mining areas of Bijie City, investigating the potential health risks
posed by arsenic in coal to human health. Based on the contamination levels of arsenic in the envi-
ronment, a standard curve for soil arsenic was established to provide a scientific basis for quantita-
tive analysis and environmental risk assessment. Analysis of the experimental data indicates that
although the arsenic content in the soil of the study area is relatively high, it remains below the risk
threshold specified in the national soil environmental quality standards. This finding suggests that
the region should develop scientifically sound soil management strategies and implement neces-
sary preventive measures to ensure the sustainable utilization of soil resources.
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O FE/K(Aqua Regia), F#Z(1:3)ELBIfLH], X7 F A N4 (GR).

@ fHFRAEN %W (As Standard Stock Solution), %4 1 mg As/mL.

@ MEAETE i (Potassium Borohydride Solution)s;

@ TRK - PUIRILER VR A 7 (Thiourea-Ascorbic Acid Mixed Solution), Jii & 434U 5%.

2.3. MTERNAGNES
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TR KRR 22 AR AR 9 A RV 43 21 BT 7% KV
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PEbR I P IRIR B A 4 (o8 P 0 A VD R 02 T RE A R I 10.00 mL FBRvBE B, H 3w RS 100
mL B . BER IR A 1:9 FISRRRIEHOETRRE, HEWMIHERLELA B, KR RRES
JGi, AT R R BN 100 pg/mL bR E AR

R TAEM MBS ST R VMR EA R = 1.00 mL Mk TR, ©RHEEE 100
mL AR T . FEEIATCEHILFI 1:9 (vv)ERER - KIS VAT T B R MR, 40 $EA0 21 8 28 P 14t
FEE B, HEDAmERS5ZIEEMY. BERmERE, XA L IE T URERY 30 2,
B E 2 MR HEERY K HRERE R . S BN ERER ST R R IRE N 1.00 pg/mL bR
HEAH P, AT T ILEC I, JRAE 4°C 2 1F R BEGARAT o L 1) 52 11 T AE R P ) JoR B9k P M 1.00 pg/mL.

TEACER BRI 725007 P FUERFREL 0.20 g Z A GERE AR A, #8 % 250 mL BeAFd, fn
A% 80 mL EB T 7K. MWL IR ZIAM PRI, BEREANM T 2. MEZENA
1.00 g 4l BB R A, 4Bt PEZ 15 20, BRORIE IR Fe o ia . W TR IR A e B E 100
mL A R, L8 TR SRR, IR S mL. SRR B 25 R
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St 4 /N, DURIER S B 5 SR
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FIHEFEAE E DL 500 rpm FEE BRI SE AT, BB 20 0 Bh G BIAT R . 12T A VA T T AE T S R R
H, DAERRH AR .
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Wil BHJGAE A S%HBRIEIGIT 4, MEZELER S IRGIR, SRR B PSA [EHAE
B AT 3 90 DL 22 B 24 5 o

2.6.8. BSELLW
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Table 1. Experimental procedure for arsenic content detection
F 1. MTESERVLE LR

S PR KTk

KT 32—k R, 43 BIFREL 0.2~1.0 g [ 1~5 5 HIERER, HHE% SomL HIEHE
BHW. LT, HEEFELA + DIKZEAHEIERA LB FRER =KL BRI R B+
HERKE, A BIIIANZ 5 mL HAK(BIEZE > 18.2 MQ-cm)# A7 FUEIBACIE . ff F R e v i &
BX 10.00 mL Bl it K GRISER 5k Eh B 11 fRRELIR S, RIS RER . A G
LRI, KRS E TR A, WEREN 200+ 10 rpm, HIEIRY 15.0+0.5 5
B, WA NAR R R A IS IR SRR RS AR KRR, 76 95°C £ 2°C A4 FIRI
TR 2 /NI, SAEEERE 30 b Fshigsh—ik. fREMSSRE, BERE TERAE A E
25°C £2°C. Ml EmBME BRI EIERE SOmL A i, HBA/KEEE >18.2
MQ-em) 3 = IRBESRJR A, BX S mL, WEHBIEAS M. S8 a /K 2 m i 2%
K 1lem &b, B E 1085, AHEZHMAZT RSS2 ELMT. 5 5mE, B8
RSN 10 B MIRE, HBEGARERIET, T 4C £ ICABANELRT, £H. B
BUE R MR Z T 50 mL RZEHEE S, KRS E I 3 mL HCUER . 5 mL Bzt
A5 mL HURMERIRT, W& EE TKBREEZEZL, RoRGRAEHE, W EBREN
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43 HE 0.00. 0.50. 1.00. 1.50. 2.00. 3.00 mL, K& 6 4> 50 mL I =R A G B3
K 2528 1.00 mg/L FIRRFRIE AW, RSB 2MAK I S mL HCl & SmL BRI LK S mL

PUR MR o 2 B B ZIBELR, FEOrIRG IR ST, ] 6 13 BUARHE il 28 2R 51 ML RAR JBE 50331 2 0.00
10.0. 20.0. 30.0. 40.0. 60.0 ng/mL.

SR 1~5 5 T HERE A 3 mL, FEFEE 50 mL FEMT . BE)E RS A B AR
LR RIE N SmLHCLEW . 5mL BIRAAIA 5 mL FiIR MERHAF], RAORGFHIEEHA. B, HE
2120 min J5, EPAH T 540005

EEP X € 2 k.

3. ZRESH
3.1. HREHZRTINGER ST
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Figure 1. Calibration curve for arsenic based on atomic fluorescence spectrometry
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2 T ) 70 9 = A DI 2RISR XL 5 RO XN S A2 [X o 2R PRI X RS I 1 9t i
JEE SR B AR AR G, NN T AR BB VA P e T IR o 45 U ae Y X R I A e e R AR o 3
Pimls RNCEFBHIENC 7 G RE XWRIN IO LR BT i TP s, ORI A R Fy
A

FEPR 8 0 AT T I 5 M 1 RS o 4 T 2 0 2 KRN - S i 5 B OB AL
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3.2. MESRSITL
R2HM T 1~5 SRR PRI AR S .

Table 2. Arsenic content in soil samples 1~5

F2. 15 EXEMREHTESE

FE dh i RS R (mg/kg) T2 B (mg/kg)
1 2.93 2.64
2 12.43 12.06
3 4.01 3.69
4 2.87 2.54
5 3.14 2.98

WRPEL 2 MBEE T, ORI PR R AR R m T IEE AP, R E 28— 2 R
fifys5 e Jd I E SR B A R R (B 0T b, 45 R R T LRSI R E L 100 Kb rfbf
BOEMRE. Tk, HEpRBRIERH ™ E, RFINE AN IR, R A
ORI T W 5 FFEL R AT R S, A AT

UeAk, WEFERM], LR EARAOORIET BRI RE, 5 NS OIS, Bilin Tk
IRHETR AP L BEAE A5 o DI MV el DX O, 3 -3 5 ik 45 mg/kg, i 7s 5.,
REATAES B . Kk, B 7 nssiailsh, @5 MBSk Bashlis g, ) el BoR,
RN . RIS, EUCRIEAE R, Wt AR SR T [ e ff, R R AR R A AT EY)
B, DAREARER A S AR . AREE B R EE, T mE R R e FRAR, 51 SHREUR
R 4 it

R [ AR It S v, IR S B AR ™ A A T I FHE N 25 mg/kg.

JAE RS BRI B EL R G T N AR BRAEL, {E S IR B2 R 47 P X it B A v XU 32
AR FLRM], KIPENCAR RS QAR B AT Ge SRR VEh 3, B ByE . DR OS], 2
oIS ROy 15 me/ke, BOREAR, EARHIFEN AR RS B R T2 abrdE, S ER
B B o DR VSO0 2 DX AR AT A ST BRI P it A A B ) e RS L. RIS, RE
A R T, it P TR S o 3] R i R R AR A EEAT B R, DARRARAR ) AR S XU o e 4
AARPHEBEREE, FHfdmERAHEREEHE R, 51 FHRIEE B 1

3.3. EEARES

3.3.1. (UFEFHRFMm

TEAE R e e A e e R I, AR S EI R e B, HorP 47 i R AIAT L I A2 A 2
SREEOCHEN 2R . SR AUR I, TEE 2R SHUh,  fum I e 25 JE ) RS KR B B
FIR . HARAL & B SR TR PO I ] RO . FESCBR RN, XS I RS SR B
BEHOMKKR: REUFREAES, HHEEEAERIC. BRSSO E A& B
TS WER RS, IR A SRR A BRI ORI . R /AR S s e R rp, R BURR AR A 8 ) L At
BEA TAEARAS, 75 A B0 B Pyt 2 001738 24 1 8 DASRAT S5 fk () 52 25 2R
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TE L R 5 6 BN i 28 A i, R0 B (0 D0 A 2 1 R S0 45 SR PE IR DG R 3%
Forp, FRE AR 2 B RS HUIR LR 1A T LU R S e 4 SR e 28, M IR R A B ARV R, 2
SECHAN R ) = N 038 SR BN TE A, AT R e 25 I w22 o A A OB [ BT,
S R B R AR ) YR IR, AR B AR I AR T AR AN, s R 0 A ReR
WELEN LA BES, TRRSBUR X RIS, THNEES 0kE .

3.4. SRR BE PR

PO 1AL T ARSI EAR AT AT, RENE R GT AL TS A FREE I KK, RETIERN T
Hig QeROL T e RIS SRR . BT S, K 1 R TR S TORmER R R ML, NE
B HTIRAE T REARE: 1 RS T FEREE RS B, $E0R 1 XA TS e AR AL
S G IR LM, T CLHE— B BTG BRI IERS AR R R RIS R G AR . A
T L PR RS PP AN AT B T8 B PR TS Sin Bt I8 REDV IR BEBOR AL SR AR 2752
Fro BEAh, LG HIERE S RG(GIS) AR, X5 YeXIEAT 2 A i AL 70 A, DASE B R ) e AU
DX R S i P2 AT 30

3.4.1. REERZI

AT SR EHE FORNTHT, RT AT M 3 1R 0] L S ) S ) A S FL T B, ARG v 58 L e
RS X 3. ST ATELE Y, BEERIR T, POLMRE MR IR F LIH@s, KRB RS
GREREIEAEZ D INEL . 35 1 A T FLASREE AR S B, 45 R B 3 KA R B A7 AE 2 57
BN T SHE. R H AT MR AR B A HE R R BIE, (RIX8mhys 4 O R AR K™
AT AR .

3.4.2. KBS

e —FmEm it o, BIEWAK. EWMEREERE, MIEANNRE RS R RS O I
PN S 2 FRERE , W . I S . K& A 2SR e, U KR, BB RN R,
8 g o R o

TR K I 5k, HE R ERED R, TR ) ML HE RO Ak 22 S o naE A A
HH, EETHTS RGN, B SRS . R it R DA S Y H R A S R
A BB

3.4.3. XNEEHE

TEWIT RGP A 45 SR, A P 75 Yo 5 7 A R A BT S8 . I, T S e B A PR
TR R TR T5 YR HE . S2itiys Y X e 2 TREEEHE i, A B (R A5 Y A S S @ XS . [H
I, g KL, S AT AR MR SR, HEAECRE SMANS S, BRE TMER
VATERER,  DLSEHUIREE ) AT RS R
4. &5ig

AWFFIRNHTIG B BB T SR TR THEEBER 4 U e i s PR B o SR P S5 BL U P
WK AT AT 1R S O RTACTE, PSS RARTIAE . B B A IR (5O, (AR5 e
VR SE AR B B AT B G B T IRATER T A% BRI BE R Vs YR L. B AR
S S TR, E SRk S [ SRR R % L AT e e - S X FR AL 100 K
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