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Abstract
Arsenic and its compounds pose significant risks to human health, making the accurate determination

WEFIF: %8, a5t BP0 kile 5K R B & 5 THERD). R4S, 2026, 15(2): 286-291.
DOI: 10.12677/ije.2026.152030


https://www.hanspub.org/journal/ije
https://doi.org/10.12677/ije.2026.152030
https://doi.org/10.12677/ije.2026.152030
https://www.hanspub.org/

of total arsenic in sewage of great importance. This study employs Atomic Fluorescence Spectrom-
etry (AFS) to determine total arsenic in sewage, focusing on the optimization of experimental con-
ditions and the elimination of interferences. Through orthogonal and single-factor experiments,
factors such as reaction temperature, hydrochloric acid dosage, thiourea-ascorbic acid dosage, and
reaction time were investigated to establish optimal conditions. Furthermore, the effects of various
interfering substances in both single-component solutions and actual sewage samples were studied,
and methods for their elimination were proposed. Validation using certified reference materials
and spike recovery experiments on actual samples demonstrated that the optimized conditions are
reliable, yielding accurate results with good precision. This study provides an effective method for
the determination of total arsenic in sewage.
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Table 1. Plotting the standard curve
@ 1. FREZRLE

PRUETE R TH 1 2 3 4 5 6
IIAARHE AT (mL) 0 0.50 1.00 2.00 3.00 5.00
W (ug/L) 74.985 0 1.0 2.0 4.0 6.0 10.0
WA H a9 GE 25583  69.773 94573 156.838  215.155  346.318
EVEWE y=31.363x +31.149 KR r=10.9993

(VY) At se 251

Table 2. Instrument measurement conditions
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JTTE EEN) THBEmA)  FEAASRTREECC) #HAREmUmin)  FERCRE@mYmin) - ST R
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R TEAS S8 W TR IE & R 2o v /K i s il s s e DAURSIIREE - SRBRINNE: . BRIR - Pidkif
R & IR SR AR AR R, BARRRE =K, BARRESEL 2. RNIEERN
15°C. 25°C. 35°C; ERBRIMAEBN 5% 10%- 15%; filk - P HE R 1.0mL. 2.0mL. 3.0 mL;
SN[ BEA) 15 miny 30 min. 45 min; {X2$ 61 R BN 260 V. 280 V. 300 V. FIFIEXE#H L27(35)%
HE 27 58, RS EGME 3 K, ORI E LS R @ S 0 b, B e 5 R 2R S RS
JIGFE, O B AR SRR A R G, N R SRR AR . PR T2 400 mL/min, Ji5 226 XA [H
SIGKAT T, NEARE S RN E . SRR EE IR S R — BRI e K
XA R E BRI R
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Table 3. Combinations of orthogonal experimental conditions and corresponding measurement results

3 EXEWEFMHAERITMMESR

KPS AR - PUAMRHI E(mL)  EHRBRIAE(%)  RBREE(C) &SR A(min) S E E (mg/L)

1 1.0 5 15 15 8.23
2 1.0 10 25 30 9.56
3 1.0 15 35 45 12.6
4 2.0 5 25 45 10.25
5 2.0 10 35 15 11.03
6 2.0 15 15 30 9.87
7 3.0 5 35 30 11.58
8 3.0 10 15 45 10.92
9 3.0 15 25 15 12.34

% 3B 9 LIS S A S I E A R . S5 1 & 9 X BN [ R R K ALE, BRIk - BRI
MEM 1.0mL 2 3.0mL, EHEWE B 5% 2 15%, RMEEE G 15CZE 35C, RMHEEN 15 min.
30 min Al 45 min. WEETEEN 10.2~15.8 mg/L, AFEZMHE TERAEREZER. L1 3 FEHK -
PUAMER 3.0mL. #RMR 15%. 35°CHI 45 min 55 TR MEME 12.56 mg/L, 1S5 1 76 K& R ARK
I 7€ (54X 8.23 mg/L o Hd & WIBR AR — IR ML FH A ER IR IR P X ) 5 5 SR BE W BN W s, N a8k 22
Sy BT HE IR S

2. WEHT

KRER R EKFRE N RNVIREA5C,25C,35C). HEIMATE(%, 10%, 15%). iR - FisiL
FRAE(1.0mL, 2.0 mL, 3.0 mL). SN [E](15 min, 30 min, 45 min). SR S2H-FA7005E 3 Wk, BUFBMELE
NZEAE PSS . SREHR R, ANEZGEE PR el farERE 2z, SRR
WR: BN E N 15C RIS 5%, Bk - FUAMLER 1.0 mL. SBFE] 15 min B, JEE A 8.23
mg/L; T SRETE 35°C. ShRMAE 15%. BilR - PUAMER 3.0 mL JNEF[E] 45 min B, & {HA
F 12,56 mg/L. %S940 E M VU FE N 8.23~12.56 mg/L, 7 H SEO6 4% 1 Whill 5 45 S i LR s . B
RIS RO, BEEBRIK - PR M ER B B3I F0 S SIS ) G, I (B I TR A, TR R B B
(R g U AAAE A AR [2].
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ASEE R LIGHIEAZ R IF LA AT 5T, DABRIR - DA MBR & ERERIREE . S et A S B
WA R, SRR E =K PA A . LI & PATI e JE B AME, BARLE A T35 3. Bl o,
AN EE 5K S E EAAAERH R 2R, HA 5 3 HRB@ER - LA MER 1.0 mL. 28R 5%.
35°C. 45 min)EHHNMK, A 1.25mg/L; 5 9 HLI@R - PrIFMER 3.0mL. R 15%. 25°C. 15min)
MEE By, 1k 3.82mg/Le HRZEHTAE R, & DR 30 I e 45 SR 1 R R FE K B/MK A BRUIR - $i
IR FH (W 22 2.57) > ERERIRE( 2 1.83) > M [E(HZ 1.05) > RMNEEGZE 0.72). BlK - 5t
PRI FH B A 22 B v TR 25, DB I e 45 SR RS B O R (2] BRI IR E IR 2, R
B Js I AR 2 1 P o A ()00 JR kR B S B E o S I ) i) 5 0 R R 22 AR /N s 58 B R AR S 36 3 BT Y
XA 2R (R s e R LS5 (3 ]
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PG 7K S SE R (4] B SERR B IE 3 IR, BUPIMEME ERAL R T AN I SR FE IR
Y, EEXTSEBRT KT RE A B0 H WA, RE IR SRR - PUIA MER K e R L, B e 4R
Ik - FUR MR A E N 1.0 mLy 2.0 mL. 3.0 mL, FHEIMAREN 5% 10%- 15%0, NEZEMGTF AT
ROR2]. FRIERBET A 35 CHEST & T 175 K d IR R S SRR IR, DL MR TR E K & 45
min U EE AR E M. KT SERRTE KRR, @R S HRIR - PUIA MR &, W7 SEs s 3 R - 9t
INMBEFE 3.0 mL. IR 15%. KMIRE 35C. M IA] 45 min) TSI T P05 (25 4T B
ROR,  FEARIE B 2 T SR s 25 DR 2 Y B 4 Al s 5 RIS AR, A SRR AR AL SR AR

2. SEBRVGKEE ST S5 AT B

3 HIH 9 It MR FZ KT SleE, MU EL 3 RBCFAE3]. SRER, NE%MET
AT BRI E AR EER, R/AMEN 1.85 mg/L, HAMEZE 3.21 mg/L. Hi4 3 HSLib @ik - 4t
INMEE & 3.0 mL. HRIMAE 15%. RMIRE 35°C. M IHA 45 min)3ki5 il e l, RUiZEMTt
H AR IR I S s SR EAE FH B N B R (4]0 56 1 AHSEIRERIR - PR & 1.0 mL. HBERIMAE 5%.
SO E 15°C « SN2 A] 15 min)lll g (8 feAR, 56 BIARTRL « AR TER FEE MR s 7 B[] PR At 17 3 JER S 2 F) 78 4 i
170 IBIERZETHE RN, % D20 5E 85 R AR BEAR VORI - PR R & > SRR > &
RIRFIE] > S SR, IX O JiE R B R ER A AR AL T B K5

(=) A& R BE

1. ARdED) T SRR

NI A BTSSR AR UEYD AT INE o IR R v S B AR I, AR R
Ak 5 (SR E0 AR, [FIRPRE R H] AFS-230E AU T2 B i s e . AT FEvi . IROSIEE . R A
B WK - PR IR 2 AN R () A OB 24 . R R IE A 260~300 V, AT HLIALEEA 40~60 mA [1].
SR FRAEYI BLEAT 5 AT INGE , B OREE (S VAT SE e . BRI E 45 SRk 4. WE e s, Rt
Pt Bs AT Gt o0 i, tHEDEE RSP IE . AndE R ZE S S8 W0 P IE S AR O 1 bR AR B 3
ITXPEE, VPP A 22 5. A IEFIE ShefrE R, HERESHPEEGEN, SRtE
(S50 2% AR RE B MBI 2 A i, A RUORAIE 1 S0 25 S 0 MR M R T S, AT FH T SEBR TS K R R AT
M TAE[2].

Table 4. Results of standard substance determination (unit: ug/L)

= 4. FREYIBRNESE R(EBAL: ug/l)
FREVIR AR/ S EE R E (U, k = 2) KTATIINE 45 58 T3 AHXTFRiE i 22 (RSD) A% % 2 (RE)

10.0
10.5

IK AR PR 230209¢5 10 | 10.4 10.4 2.20% 3.80%
10.6
10.4

24 SRR A AR RS

SR AN S5 IR SRR B FH AR, e R A AR YRS KFE i, ARAR R AL 5 (0 5256 2% R E AT AL 2
S I RR AR, AR S IS [RIVR B AR VA, B ORI B S AR A T A B . B I TR
P O IEE  WAH R S B TE], PLR AFS-230E B 51 5¢ 6 6 B T RIS IR FEAE 400~500 mL/min,
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SE MR i PALEE 508 A « SRIR R Gt SR, S INFRIREE T B BSR4 T 95%~105% B AR VI
RO IE (TR RENEAT RN BB R T HERR I RE SCBp df o (i B 00 235 2R (R AR A o Al 22
(RSDY/NT 5%, PRBLH RAFHORE R R o IR o B i A5G 5 5 BB AR HEAT X L iy, 3k — 28
WAIE T JPERI SR bR IR SR 25 AR, AU )5 SR AN OCE T AR e B RO i , IR REAE %
SRR SEBRFE b SEBLAER N E o 2T VAR IR AT & 00T A2 BT R 2R, J9ds Kk b a ml i) H o i
TELHE T A FE I BOARSCHF[6]

4. &g

TE N AS TN BT IR (10348 SR S S, SIEB0 26 AR e R I o 5 BB i, ASHIF F0d it IE A2 S0, IR
Ik - PUIAMBR A & EhER I B A I m,  #E A 2% A B - PUAAMLAR 2.0 mL. #HhER 10%%.
TP B S BEAR T W PEA R I RE MR o 22 b v A O 36 IE 5 S R S OnAR (RIS S 58, 5 R IR IR A
95%~105%, RSD /NT 5%, 5RFW, R AR5, ArRS A E 5 /K B, ig /K iR (it s
5%

S E 3wk
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