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Jeta 45 BB A O BE I 5 A TR R B ISR ) T4 B R R 5 37

BT ZH L R4 ( DMAA) [ C,H AsNaO, -
3H,0], & [E Sigma 2wl ; fi A6 R 41 (Na,S,05 -
SH,0) 3 i B2 31 (K,S,0,) 0 38 I IR | #H PR 5%
[ (NH,),Mo,0, - 4H,0 ] i £ & %647 (KSbC,H, 0,
- 1/2H,0) ¥R 5004k, B 25 (£ 1A 428050 A R
NI

FC At Fir 5 32 ) B e i vk 0 B R R
GB11893 -89, 55 F K A W5 K.

2 LIEES

2.1 FRAERRAES

B AT BR AR W (40 mg/mL) (I 4 g BRACHIIR
1 (Na,S,0, + 5H,0) T 100 mL Z& i, FIZKH B
BNZIEE B4

fifl As(V) bR (100 pg/mL) :HX0.053 7 ¢
R4 [ Na,HAsO, - 12H,0]F 100 mL % & i,
FRKFR RSN 2 B 125

fiff As (TIT) AR HEFE WK (100 wg/mL) : FRERE T
110 CHE2 h =44 =1 0.132 0 g, 75T 2 mL &
AR (200 g/L) T, A 10 mL BRER (1 mol/
L), % A 100 mL Z5 &), KR BRI 21, 455

T HJERHER £l ( DMAA) ¥ (100 pg/mL) : B
0.028 6 ¢ —HIJLAPEREA[ C,H AsNaO, - 3H,0]F
100 mL Z5 I, /KR B2 215, $ 5.

BEARMERE AT (2 pg (P)/ mL: HAKPEC il #24E
i, GB11893 - 89.
2.2 WEAREZKRIHIME

BL7 H 50 mL HZE B 45 4 B im A 0. 00,
0.50.1.00.3.00.5.00.10. 00 .15. 00 mL Bk v i
W (2 pg (P)/ mL) ik & 20 B, ¥ AR 4T
TR EREH i, LR IR & 1,700 nm 4R RLK
W02 LI E OGRE , TIVEARE RN £k

AT BB R AR T £l y = 0. 6655x +
0. 000448 ,R* =1, x HOLHE ,y Fy vk i (mg/
L).
2.3 FEIRE As(V) . As(III) 1 DMAA 757£ Bt

N ERER) T 3%

WE As(V)HkE ] 0.1.2.0 mg/L, As(III)
DMAA [k BRI EH 2.0 4.0 me/L.

TESA BRI 3 R A a2 E H
B o i ImA AR A R (2 pg (P)/ mL)0.0,
1.0.3.0.5.0.10.0.15.0 mL, 3% FE AR E %GR,
P PR T i R A A i

2.4 FRERERY MBS o # T30 B
EHHLH
2401 TG DX B S 1 7 b
As(V) IR 2.0 mg/L B, %4 K[ 2. € i ]
PRI R 7 (1) BL6 3 SOmL HLIE H (48 , 4
BRI T mL As(V) (100 pg/mL) T Ho @45 o
(2) /% E0.0.1.0.3.0,5.0,10.0,15. 0 mL ##
FRAERE T (2 pg (P)/ mL) T 50 mL H (a5 oh;
(3) 43BN A B AL BLER B R (40 mg/mL) 0. 5
ml; (4) A 0 A7 S B R 0 0, 4 Y A
YR LA R 400 W, 00 TR, T, 4R S |
10,15 min B0 SLUREE
2.4.2 RIRB TR R BRI 0 )77
BBV B 2 2. 0 mg/L, As (V) W 4 2. 0
mg/ LRI 2. 4. 1 08 B8, 4 B AL B IR B (40 mg/
mL) IS IMAEE~50.3.0.5.0.6.0.7.0.8F11.0
m, I 2. 4. 1SS R .
2,403 BUACHER B I 0 Bl b AR 1 0
E A e
WG AN 0.2 me/L, B8 As(V) OV
50.1.0.3.0.5.1.0.2.03.04.0.5.0 mg/L, , DL
R 4 1T AT 60 ] S 30 PR 26 R
B 2 L A T K M TR RS S
TR BREE I AP At B (0 2, AT B IE 5256 , ik
A i P A5 0 PR 9 €6

3 #R5iR

3.1 FERSITEARE N E B R R0

AN RIS B A A6 T X 00 7 e %) 5 g 45 S DL 3%
1. AE EAR I B R, As (V) AR RRE ), 2
As(V) VRS 0.1 mg/L i AT5 23wl ity o 7 AE 5
KA 2% , e KA 2= 8 27.5% .

2.0 mg/L As(TIT) X (100 22 A5 — a2 RE ), e 31
S B SR /NET SR B Sy B A (E B A R
BRSBTS, B SR B, TN 23 0 7 A7 ok
ARHKFZM. 24 As(IID) { £ 4.0 mg/L B, Xof I 11
SO SUREE N 2.0 mg/L I Y2 0 AR T, o R K22
S HFR 1 AT, M A R AE 0.2 mg/L LU, =4
B X 00 8 SR — i A B S R T 0.2 mg/L
B, X3R5 SR AN K.

DMAA X HEEHTIE I w5 LA 52 m, n] DL 2
W >4 DMAA ¥RJEN 4.0 me/L i, 78 50 B 5112 0 &
AR A R v, X S 1) 235 SR 5 e IR AR DN, e R Al
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3.2 HmAHmBNERNESHIEDHTFHOER
3.2.1 A D T BR AR TP A A b

FERSTA IS AR AS [+ S €2 S Jo) 3000l ) 52 W
%22 FiR. BAARHEIZE 10 min DL_F A, FE0 6 (E 44
FhaE , IR A 10 ~ 15 min (1) 5 i [a] v] LUIAS 5

EX HE R Y 45
3.2.2  BACERER G T bR AR TP 1R R b

TE 10 min (1) 52 €8 B[R] T 52 50 i A R B 1 4
WCVE A, 25 5 UL T 1. [ 1 v R Al b 2 A R
(40 mg/mL) R I EE , N ARAT Sk SE BRI A (0 i vk 32
SRR A R A 25 . Bl A A CERER BN A A, 005 i
25 B RAE /N IR IERAR AL, AR5 L BTt B AR R A

£1 FEMSH BN

Table 1 Effect of different arsenic species on determination of phosphorus

R i LML/ (mg/L)
/(mg/L) 0.1 mg(L 2.0 mg/-L 2.0 mg/L 4.0 mg/L 2.0 mg/_L 4.0 mg{L
As(V)F1E As(V) f71E As(TIT) f7 1E As (1) 77 1E DMAA 77 1E DMAA 77 7E
0.00 0.005 +£0.001  0.649 £0.003  0.001 +£0.000  0.001 £0.000  0.000 £0.000  0.000 +0.000
0.04 0.049 £0.002  0.680 £0.007  0.048 +0.002  0.063 £0.004  0.041 £0.003  0.041 +0.002
0.12 0.153 £0.005 0.820+0.005 0.133+0.006 0.148 £0.005  0.120 £0.006 0. 119 +0.005
0.20 0.236 £0.600  0.971 £0.009  0.214 +0.008  0.226 +0.007  0.194 £0.004  0.203 +0. 004
0.40 0.436 £0.004  1.135+0.008 0.415+0.009 0.419+0.005 0.399 £0.007  0.403 +0.006
0.60 0.632£0.006 1.279£0.007  0.614 +0.007 0.620+0.009  0.595+0.005  0.599 +0.007

Table 2 Effect of different developing times

R2 AFEGERETHEEUERNFZME0.5 mL FRATREM,As(V) RES 2.0 mg/L]

on determination of phosphorus in the presence of 0.5 mL sodium thiosulfate and 2.0 mg/L As(V)

e T —
I%tt;nﬁ;i%{; 5 min ﬁl(j)‘{:r:lf 15 min */{()f;f/{f; M2/ %
0. 000 0.009 0.011 0.011 0.004 -
0. 040 0.052 0.078 0.071 0.044 10. 50
0.120 0.173 0.186 0.186 0.121 0.83
0.200 0.285 0.302 0.303 0.199 -0.50
0. 400 0. 460 0. 605 0. 604 0. 401 0.25
0. 600 0.675 0.902 0.904 0. 600 0.00
25 F AR A 0. 006.
100 XA ARSI AR A O, — & 1] Dk 2
80 | ARG BRI s Y i, B T2 R i o 1 14
£ o PRI AR S5 v UL 381 , >4 et 4 A Rk ) 74 o
3 i 1 mL B, 28 10 min DL e B0RE B e 2 B
40 orfa, AR AN E . B 1 R SR B e R
. —F  GARIIARAE 0.5 ~0.8 mL 2[R EL. AMHTHLIEA
BrACHR PR H A B B & (B RE ). E 52 7
002 0"4 Of6 08 o W 5 BT AR B 1 10 AL AR AR a2 x4 s B
Na,$,0,/mL B J7 AW R AgBr + 2Na,S,0, = Na, [ Ag

E1 wmAHEMN (40 mg/mL) ByFRME RS
il E B 0 R 53 47 B
Fig.1 Effect of amount of natrium thiosulfuricum

(40 mg/mL) on determination of phosphorus

(85,05),] + NaBr. e85 H, G CHR AR -5 B 19
S5 RETT HE R R Y 5, DA T FE e 1 6 B i 4
YOG BE , SR P A 0 FE A (B R AR R
B E —RE i, BB R B - e 1 (B z) T
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i 3.2 Hh LR R AL ER 45 R, BT AR AR R
90.5.0.6.0.7 mL 3 A~/K-, 8 @mtE oy 5,1015
min 3 7K. As(V) Bk 0. 1 mg/L %] 4. 0 mg/
L, 20 AT T R =K P I IE A S50, DL As(V)
WIE R 2.0 mg/L o], ff FHGRACHRIR B IH R A T4
I IEAS L0 25 R M vl R o i i an e 3 ~ R SPF
JN.

®3 EXBERKER
Table 3 Factors of orthogonal test

IKF A BFE]/min

B G B AL 4 (40 mg/mL)/mL

1 5 0.5
2 10 0.6
3 15 0.7

x4 EXIHRNELER[BHRIEH0.2 mg/L,
As(V)iREH 2.0 mg/L]
Table 4 Experimental data in presence
of 0.2 mg/L phosphorus and 2.0 mg/L As(V)

SEE A B S/ (mg/ 1) i 22/ %
1 1 1 0.187 -6.31
2* 1 2 0.084 -58.23
3* 1 3 0.045 -71.66
4* 2 1 0.199 -0.62
5* 2 2 0.199 -0.62
6" 2 3 0.191 -4.64
7* 3 1 0.199 -0.28
8" 3 2 0.198 -0.95
9* 3 3 0.189 -5.64

RS LRMERIBSEN0.2 mg/L,
As(V)iRE4 2.0 mg/L]
Table 5 Orthogonal test in presence
of 0.2 mg/L phosphorus and 2.0 mg/L As(V)

b7IR=2 A [} [A]/min B Na,S,0,/mL
o 0.316 0.585

o, 0.589 0.481

o, 0.586 0.425

w, 0.105 0.195

, 0. 196 0. 160

w, 0.195 0.142

K 0.091 0.053

AL O AE B, L1027 373 AN
B0 22 00 CRE 1 S0 5 e 22 D) W A0 46 0 L S R
o [FIHLE 47 57 6" LI IS 70 8% 9% S 4y
B AE—E VE R 5 P B S2 8, 10AE B, By, X
BT FRIRUITAE o) F1 oy 35X 3 A HEILSE B0 i
EMEMNE 0, 0, 0; 7HET o, .0, Fl o3 B9 1/3.
HAf 0 1% 4% 7" 2% 5" 8" HI 3" 6" 9" S 4y
ST, FIRIRE T e BB BRI K P43 T
s,

7S WAL TEZE A (), L o (5]
HIKF 2 FIKF 3 AF X 39485 B, T K 2, B A,
(10 min) {0 52 25 g4 5 X T & B(Na,S,0; Jil
AHE) K 1B B, (0.5 mL) B2 45 BT %
SR A B3 A HEILSEEY, i T KE R R, B
BTSRRI, e K o 5 FR S5/ o I8PRI2E A
0.091(0.196 —0.105) , g ¥ 2 K. 64 Hr A
£ B 1 K. X HE 2 AN R 2 AT 15 AR e g o
(PRI KA A > B, BB @ 8]k T 6 A B RR 4l
V. T A IE 3 52 00 76 J5UA S0 B0 el
BEFH IS BRACBRIBR AR K AR , PRt (2 G ]
RS E SR E. B LR RN R AR
2.0 mg/L iy As(V) ¥R T 007 %0 A,B, 11 10
min, 0.5 mL BB RN I

HALEE As (V) T H9IE 385250 & & 40 H7 ik
R, HARIHS T 6 1. 240.1 ~4.0 mg/L As
(V) FEAERT, S T BRI RS 0 T4 , B AL s iRl
A AR A 0.5 mL. Y LNk E AT 4.0
mg/L i, 7% 0.7 mL. 24 As (V) LT
2.0 mg/L B, & B[] S R E 0 H 2, B 10 min
BONE L BEE As (V) W B3 K, BT 19 2 (o mf
I RE] 15 min. M EIRZE B TIE LSS, K
TS H S Y 5 UE S0 AR R A TR KK A b i
ERART 1 ~10 pg/L5 5235 YL b T /K i iy vk
FE R il 3 5 000 pe/LU) . 25 & B BLARHRE K 52 b
IR B R e Ve R RSB R AN A i 0.5
mL, 5 ]S 15 min 45 438 B
4 Hig

FEE bR E B b, Mo THE R Z. H iR T
BTSN, T I B IR AN ). Horh i 2

MR As(V) ], M8k [ As(TIT) ] IRZ, A
HILA (01 DMAA ) S0 245 50 J L A= A 4.
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Table 6 Recapitulation of best scheme

As(V)/(mg/L) t/min Na,S,0;/mL I E P/ (mg/L) 22/ %
0.1 10 0.5 A>B 0.202 1.06
0.3 10 0.5 A>B 0.200 0.00
0.5 10 0.5 A>B 0.200 0.00
1.0 10 0.5 A>B 0.200 0.00
2.0 10 0.5 A>B 0.199 -0.62
3.0 15 0.5 B>A 0.203 1.39
4.0 15 0.7 B>A 0.201 0.39
5.0 15 0.7 B>A 0.195 -2.29

A IMBRA B R B0 T BR A T HL I, B A= 1Y BEIELS].

FEOR WROEIE B U 2 i i 2 AR A, H e ik
TH BRI ) foolh o8 0. BRI D, AN RESE
I BREP T, i 22 SO R T R

4 As(V)HRE/NT 2.0 mg/L i, fik (i a] g
TRE 14 T BN N 3R 5 B Bk BE 938 R, B A AR IR
BB A AR i E ) R R R,

As(V) ST 0.1 ~5.0 mg/L [A], il LAY
BACHLILEH (40 mg/mL) Bl 4 0.5 ~0.7 mL. %
JERISEPR AT, LA RS PRK R As (V) S 25N
R, UEFE0.5 mL . BEAE AR E A0 K, 1
AT BRBOCRIZ BT, (i 2538 K.

THER A FIUTE As (V) X2 Wi i 1400, L
TS AIAE 10 ~ 15 min Z [A]. 25 B2 HAREAE, 2
LBk ke As(V) B A, 268 1S min O
Fre At {1

Sk
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Study on Cancellation of Arsenic Interference in Determination
of Total Phosphorus in Water
by Ammonium Molybdate Spectrophotometry

GONG Yan', WEN Sheng’, LI Shu - gian', HU Ding —jin', LIU Jian — tong’ ,
AO Hong —vyi’, FAN Ming — yong'
(1. Institute of Agricultural Quality Standards and Testing Technology ,
Hubei Academy of Agriculture Sciences, Wuhan 430064, China;
2. Hubei Provincial Centre for Disease Control and Prevention, Wuhan 430079 ,China;
3. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: The single affecting factor method is combined with the orthogonal test to study the interference of arsenic speciation and the
main interference factor, and to determine the optimal amount of sodium thiosulfate and the best developing time in the ammonium
molybdate spectrophotometric detection of total phosphorus in water. Results showed that the interference effects of arsenic species are ;
arsenale > arsenite > > dimethylarsinic. When the arsenic concentration is lower than 2. 0 mg/L, the developing time is the main
influence factor. When the arsenic concentration was in the range of 0.1 ~5.0 mg/L, the optimal amount of sodium thiosulfate (40
mg/mL) was 0.5 mL and the best developing time was 15 min with the consideration of the practical operation and real sample.

Key words: ammonium molybdate spectrophotometry; water quality; total phosphorus determination; arsenic interference cancellation

Classifying number; 0657. 32
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