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Interference and elimination of thiosulfate ion in the measurement of

nitrate nitrogen by ultraviolet spectrophotometry
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Urban Storm Water System and Water Environment , Ministry of Education , Beijing
University of Civil Engineering and Architecture , Beijing 100044 , China )

Abstract: When NO; =N in water is measured by UV spectrophotometry , thiosulfate ions will cause great positive deviation
to the measurement results. Higher thiosulfate ions concentration leads to the greater interference degree. In order to
ensure the accuracy of NO, =N measurement results in water samples containing S,0,” and put forward the method of
eliminating interference as a reference, the interference degree of different concentrations of thiosulfate ions on the
measurement error of NO, =N was firstly determined. Then, under the condition that the initial mass concentration of
NO, =N and thiosulfate ions were 10 mg/L and 100 mg/L, respectively, hydrochloric acid, Ba® , ozone stripping and
potassium persulfate were introduced to eliminate the measurement error. It was found that the addition of hydrochloric
acid could eliminate the interference of thiosulfate ions in some degree, and the proportion of eliminating interference
was inefficient only 30.599%. The effect of adding Ba® to eliminate interference was the worst, and the proportion of
eliminating interference was only 17.409%. While the approach of ozone stripping achieved better elimination effect,
and the elimination proportion reached 54.752%. It was greatly improved compared with the first two methods, but it was
still unable to eliminate the interference thoroughly. The highest proportion of eliminating interference of 91.248% was
realized when potassium persulfate was added. Basically, it had no effect on NO; =N determination.
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Table 1 Effect of different dosages of thiosulfate
on NO; =N measurement

<o) Adl B 41
(1) FMWNO,-N/(mg-L™") S NO, -N/(mg-L™")
IR 2k 3 IR 2k H3K
0 10939 10.151 9.829  21.083 19.255 19.620
5 11.091 10.208 10.233  21.235 19.618 20.124

10 11.242  10.820 10.536 22.446  20.192  21.689
20 11.595 11.490 11.141 24.667 20919 23.657
30 11.898 12.255 12.504 26.635 21.588 24.969
40 13.059 13.421 12985 28.553 22.755 25.676
50 13.816 14.588 13.816 29.360 23.730  25.979
100 18.459 18.203  17.450 31.278 27.938  29.209
150 23.304 22.927 21.840 35.021  31.189  31.429
200 27.442 27.287  26.584 38.999 34.268 36.678

HR 1A UL, S,0,7 X /K NO, =N [yl 2 25 S A7
HARKAYIERE W, HS,0,> k7 v B il = , % NO,-N
T 2 11 55 T K

DL A TR 4 Ay s Y a2
I, B et P AR = (1)

0.84452032’+N03 +0.347C0,+0.086HCO, +

0.086NH,"+0.434H,0—>1.689S0,” +

Fr i A 37 S A R

0.500N,+0.086C,H,0,N+0.697H" (1)

(DR LLE 1, RO A T mol 1 NO, =N 2378
FE0.844 mol 198,07, Bl 1 mg i NO, =N 75 %2 6.752 mg
1 8,0, A RE¥ 2 B, A B, 78 52 B rp 1 AR IE
NO, =N 1% £ B 880OR — M AR 75 2235 ik 4 19 S,0,7,
X BT RO Y K S,0,7 M AT NO, =N R i
A — AR R B LE DU E B2 X NOL N i A
AR FE A o R b, AL o ) 22 15 A S,0,7 K A
HNO, N B BT vk B, S0 250X S,0,7 #E AT 4 i B
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Table 2 Effect of thiosulfate on NO,”—N measurement
under different dosages of hydrochloric acid

NO, -N/(mg-L™")

Al 51K H2IK 53K
0 19.216 18.881 19.175
0.05 19.074 18.713 19.327
0.1 18.963 18.809 18.893
0.2 17.924 18.928 18.802
0.5 16.511 19.024 17.712
1 17.308 18.331 17.348
2 14.815 18.379 15.794
3 16.602 17.159 15.582
4 16.329 17.470 16.591
5 15.844 17.088 15.996

H 2 2 T 0L, i A ER R X S,0,7 A & — i I HE ke
YERT, Hm A £ 8 22 3 R/ B ] ko HJR: , AR
RCRAT IR KA BN 5 mL £8 R 22 Je 1 0 5 435 S
SEHI{E M 16.309 mg/L, 5 10 mg/L 8 F i {H 22 F A
B, TR B % 30.599% , PRI I A 3k 2 5k 8 ik
S,0,7 IFANAI AT,

2.3 WA Ba¥h#EwF

S,0,7 5 Ba™ [H s B 7= A= UL 3 1 AN fE L A7, B
CINYE= ﬁtfmkﬂlﬂﬁbnlaam XFS,0,7 AT HEHL L 25 4
SIS 3 U AT I A 45 R LR 3.
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Table 3 Effect of thiosulfate on NO,"=N measurement
under different dosages of Ba*™

NO, -N/(mg-L™")

Ba®/(g-L7")
8 AR/ 2w 3
0 18.186 18.291 17.631
1 16.753 17.966 16.763
2 17.530 18.100 17.712
3 15.077 17.880 14.351
4 15.602 17.230 15.885
5 17.318 17.258 15.663
6 16.844 17.364 15.703
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S0 Y STTER MM A My +2 f, BAT B Y 8 5
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AL BRI RS A AR A T BR TR A W 1 S,0,7
S Al AT o DARTA I ] H,0,TH R S,0,7 T4k
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Table 4  Effect of thiosulfate on NO;”=N measurement

under different ozone stripping times

NO;—N/( mg-L7")

e
VLT IS min 91K 20K 3K
0 18.207 18.636 18.610

1 19.317 17.966 18.812

2 19.771 17.966 18.257

3 18.661 17.775 17.652

4 18.964 16.914 17.803

5 19.418 16.723 16.894

7.5 17.904 15.862 15.885

10 16.440 14.428 15.431

15 14.876 12.898 14.371

20 14.371 13.376 14.270

25 13.206 13.328 13.614

30 14.068 13.280 14.169

1 22 4 0] UL AR T I AR B RN Ba> 1 7, A FH
5L AH LR S W G T RO By A A A
RO o B BB ) F B, NO, =N B0 2 - 34 (8
A FFUR Y 18.484 mg/L K % 13.280 mg/L, XF FU A £R
% 1) 16.309 mg/L A Ba> 4 16.637 mg/LEAT T 8K
MR LT, TR R R WAL E T 54.752% , WAR Ml
BIEHERE S0, THLA B aFEPE . (P, SLAIKIBE 30 min
J5 89 13.839 mg/L B I 2 (B A XT T 10 me/L BB {E R 15
{58RAT 6K, I H. 30 min A9 AL RS [A] 52K TR I 3
Tl 7 B0 AN & e A 4
2.5 U BRI

XoF b i LR HE R 4009 vk B R T AR AR

I FUBOA B, B SR B9 7 I R IH N BEH 8,0,
4 T PEAR G i HE B , DR ke 2% 08 2 1 P o A P o i 7R
PR AL S,0.7, 25 SR I 3 UCHAT I E 25 R IR 5.
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Table 5  Effect of thiosulfate on NO,"—N measurement under
potassium persulfate masking

A/ B/ NO,"-N /(mg-L™")
(mg-Lil) (mg-Lil) Clg SRR/ ] 2w 553
10 100 0 17.450 17.029 18.762
10 100 0.07 14.321 15.289 13.816
10 100 0.14 11.141 10.459 10.435
10 100 0.28 10.788 10.125 10.889
10 200 0 26.534 26.573 25.928
10 200 0.14 15.633 15.336 15.481
10 200 0.28 10.990 10.842 10.939

H1 ¢ 50T DL, i A 2 7 R 4 4R B 25 B S,0,7 i A
R 8. fEE T AEAE 100 me/L (1) S,0,7 8, Jin
A 0.14 g (4 335 B R 45 5t A L T I AR 52 2 T Bk
Ab B JE 0 IR A NO=N - 2 e (EH A
10.459 mg/L, 5 BRIE 4 10 mg/LAH G538, T30 £ B
RIKENT 91.248% ;W S,07 Bk EIRE £
200 mg/L J& , fil A 0.14 g B4 3 B B2 49 0F A BE K 141
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R BRI A R T R 0.28 g 5, S I E i B AR =
10.923 mg/L, T EEAGEHRRR . 72 A 250 7Y 2 21 %
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PAFEAR 52 4 T bR T4, (5 2% 58 3 52 56 B AR B0 oK
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Fig. 1 Comparison of effects of different exclusion methods
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FH ANy 66 REHE I 5 7K R ) NO, =N R, K
S,0,7 23X NOy =N Y I & & A i T4 , 5 100 mg/L 1Y
S,0,7 21 W24 8 mg/L /2 47 1) NO, =N I %2 % 2%, 5,0,
Sk, TR . 72K NOy =N 2 10 mg/L, S,0,™
JoT i W B2 A 100 mg/L B A5 PF T, Al i 12 B 4 Ak g
0845 17.747 mg/L B W) 4 ~F- 19 NO, N I 22 {8 e IR 22
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