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Study on a New Method for Rapid Detection of Trace Antimony in Water Body

GAO Bingfei, GAO Hongwen"
(School of Environment Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: The complexation of antimony with dibromo—o—nitrophenylfluorone (DBNPF) occurred in acidic solution and the
presence of Triton X—100 and iodide ions. The complexation was characterized by the spectral correction method. The
complex ratio of Sb to DBNPF was 1: 1, the complexation constant was determined to be 3.39x10°, the Gibbs free energy to
be —36 kJ/mol and the molar absorptivity of the Sb"-DBNPF complex was determined to be 3.40x10* L/(mol - cm) at 550 nm.
The reaction was highly selective in the presence of thiourea and tartaric acid. The limit of detection is 0.010 mg/L Sb by the
vectorial colorimetry. The recovery rate of antimony in actual water samples was 87%~105%.

Key words: determination of antimony ; dibromo—o—nitrophenylfluorone ; spectrophotometry ; spectral correction method;

vectorial colorimetry

B EDEHE SR s SR E B E R HAif
At s —A0r . R PIER A 4R fE AR
TG YL A AR R A 1 T VR P — PRI 1 /L,
B SIS VIR R AMASEA G 25 R R FE
B REEL |BET-, PR, V22 B SO AR K B 1
W EEBRAEARAE T 48 AR ™, QBRI AR ZE 51 25 |
FE [ | H ARSI K Bk R Fe vV I TR Sy il
FEN 5.6 12 pe/Lo & E S CA TR K A A
#E) (GB 5749-2006 ) H-t1b 8 fe K ALV oL f vk B
5 e/l

AR PR R ARSI o AT O TR R S B AR IR
B2 R 43 A SR DL B Bk 15 Y Bl IR IO B b T AR
I EG A B8 ) B AR e AR AT Bl SRl 2 RO Bk
Oy EE B KM B A (AT 2 RO

T 2R B E B T B g 221, i B KA
Bk, LA E 5, 5-Br—-PADAP"{E 2 I 51,
A2 B AR KA B, T IRABRY LRI TE
JEH (DBNPF) A Ay 1 (277 5L A 55 i I R IR O R B
JEC W T Fe' \Zn" . Cu" F1 A1 FRAGIN ™ A SC oy
YKHF Sb™ 5 DBNPF #4744 B4,

Oy MG IRAE A RAEA AL AR Ok A H
A B, , WA S 3 s e B IR 1 FGis 5
TE A A TG, TH R T R R Ay R
W ASC PR 5, A BB = T 0 T I R R N
A 3 3 R AT L T S R, R
JE 43 M 7 10 R SRy — o BRI i YR N I Ik
WUT AR il T o i, HRE R S,
— AR TR R R S5 X

(RERIZ SH AR 4RIEER : (Ml http:/fjks.chinajournal.net.cn (1% ) 027-87643502 (AL F{5 4 ) hjkxyjs @vip.126.com

s HHA: 2018-09-12; 14111 2018-12-21
EE£WB : HEK [ AR FR AT BIIH (21577098)

EE T A8 € (1992-) , 5 W0 5E AR | 322 N FEIREE A DU T4 , (H {54 ) 1531286 @tongji.edu.cn; *IEIHAER , (L F{5 4 ) emsl @ tongji.

edu.cn,



$6HA A, %

KRR E S PRI M 77 R R 147

Kt BR , o i 0 BER RO ERHME IE L0 T e ik 5
xR, R O AL TR B IR AL
ko SR DI B IR R8O REE B g ]
T Sb"-DBNPF 455 ¥ AT 58 LA B IR S A N

1 LIPS

1.1 g 5 A]

EHE K TG (GE O 1Y), FH T il 400 5 ¥ O
O (CVE ; (IS (GE PIHO4 ),

IPCOEREHH(S-4100 BY S FEHRMA F])

BAFRUEI A5 7 (1 000.0 mg/L) , Bhhr il Wi
(5.000 mg/L) ; DBNPF (4% 80% ) .,

TR A R AR | hE X-100 10 6
FRENIE Ry oMl s SEg oK A L B 1Ko
1.2 £
1.2.1 BRI

W AR TR B AR MV U (<5.0 wg SH)IMAE] 5
mL R R SR UIIA 0.20 mL 1 mol/L 2 .0.02
mL 1% %5 43 % .0.40 mL 10% B I% . 0.50 mL 50% fiffk,
AR 0.20 mL 20% {14738 X-100.0.05 mL 1.00 mmol/L
DBNPF, 8 F /K E A HRA 4. 2 min 5, FIH
A3 EOEIETTHE 440 nm F1 520 nm KR 43 F10 O
JE [R] B AR A 485 K A IS £ €.V AR
1.2.2  KFEESHF

B 5.00 mL KR, 848 B i A A 7 7t
AEFR, A 0.05 g SEBREREN , T 20 min, 221, AR
s
123 KEGEIEFN

1976 4F, [F PRI 2 5t 2542 i T AR (e sa Al
A 3MSEL .a b K FKR B AR (LR ah
N ER A AR AL B 2T 5 (B L b oA DA (2738 1k 31 8 €5
), Pt R BRI AW C.VAR, It
AR E e, I EN FR" . 50k
ANIF), R 60 B 1 JO s B B RIS AT DL B )
ZHEBE R T

Color Sensor

Color S

[lluminant Color Liqiud

BT O e 0 B 0 Jt 9

Fig.1 Illustration of the vectorial colorimetry
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Table 1 Determination of antimony in three water samples
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