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Table 1 Statistical results of accuracy and precision comparison experiments between binding method and insertion method.
W FRERE W5 PR | ARMEE | MEBRSE RE | A5%5E RSD | bRt I AL
it (mg/L) (mg/L) (mg/L) (%) (%) (mg/L) (mg/L) (%)
203277 0.52 0.64 0.51 0.59 0.70520.06 16.5 9.6 ] 1.61 1.62 1.64 | 91 92 94
0.67 0.62 0.58 : ’ : ’ ’ 1.60 1.63 1.67 | 90 93 97
. 225 241 265 444 448 446 | 91 93 92
Mgk | 203278 242 | 2.62+0.16 7.82 8.72 2
271 235 212 436 446 458 | 87 92 98
352 395 462 6.25 621 635 | 91 89 96
203267 3.97 4.43+0.24 10.5 8.92 2
3.61 396 4.13 6.31 627 637 | 9% 92 97
203277 0.68 0.66 0.71 0.67 0.705£0.06 430 343 ! 1.64 169 181 | 96 99 106
0.69 0.64 0.68 : ’ : ’ ’ .72 1.76 1.60 | 101 103 94
. 235 238 255 457 448 4.62 | 99 97 100
EENCReS 203278 252 | 2.620.16 3.69 7.65 2
236 285 2.65 476 457 490 | 103 99 106
428 425 442 6.69 6.75 637|104 105 99
203267 4.36 4.43+0.24 1.62 3.46 2
421 436 4.63 643 649 6.62 | 100 101 103
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Table 2 Comparative experimental statistical results of detection limits between binding method and insertion method.

TS, K BEAZS H N E 5 Pt 22 Far 4 PR TR BRI R
(mg/L) s(mg/L) (mg/L) (mg/L)
ELEIS 0.048 0.026 0.048 0.048 0.044 0.018 0.029 0.013 0.040 0.050
EINCRZS 0.028 0.036 0.019 0.024 0.026 0.025 0.035 0.006 0.020 ’

%3 AR FE ARSI RS 2 AR RS R IR ST AR

Table 3 Experimental statistical results on the relationship between potassium persulfate of different purities produced by different

manufacturers and blank absorbance.

B4 AR B A IR
(%) (n=6)
1# Pu) v RkE A BRA R (AR) <0.005 0.096
21 KHET RS LKA FRA R (GR) <0.005 0.010
34 TEE LA H (AR) <0.0005 0.0095
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Fig. 1 Statistical results of the relationship between alkaline
potassium persulfate solution and blank absorbance at

different storage times.
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Fig. 2 Comparative schematic diagram of the structure of digestion fixed equipment using binding method and insertion method.
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Fig.3 Statistics of total nitrogen content determination results
for three typical water quality samples at different

digestion times.
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Fig. 4 Statistics of total nitrogen determination results in comparative experiments of water quality samples under acidified and non

acidified conditions for different storage times.
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Improvement of the Method for Determining Total Nitrogen in Water
Quality Using Alkaline Potassium Persulfate Ultraviolet Spectrophotometry

LIU Zhenchao, LI Zhixiong, LU Qianshu*, WANG Xiaona, ZHANG Song, HU Yaohua

(Kunming General Survey of Natural Resources Center, China Geological Survey, Kunming 650111, China)

HIGHLIGHTS

(1) Selecting domestic high-quality pure potassium persulfate can avoid the recrystallization purification process,
and the blank absorbance is less than 0.030, which meet the reagent requirements.

(2) Using an improved stainless steel shelf for inserting high-temperature and high-pressure digestion water quality
samples, the heat transfer is faster and more uniform, and the measurement results are more stable and accurate

than the routine method.

Binding the samples

1? I:||:||:I [4 with gauze

Water quality Potassium
samples persulfate

=ﬁ (] :> Conclusions

Ultraviolet
spectrophotometer
Digest the samples in a| | analysis
high-pressure steam
sterilizer

Inserting the samples
into the rack

ABSTRACT: Alkaline potassium persulfate (K,S,0s) ultraviolet (UV) spectrophotometry is the routine method to
analyze total nitrogen (TN) in water and is important for studying pollutants in water and the geochemical cycling of
TN. However, several analytical conditions can influence the accuracy of the results. (1) The blank, purity, and
storage time of K,S,04. For example, a blank UV of K,S,05 exceeding 0.030 can lead to a significant
underestimation of results. (2) The digestion method of bundling colorimetric tubes in high temperature and high
pressure is time-consuming. (3) Improper sample storage conditions can lower measurement results. To improve the
accuracy and efficiency of TN measurement in water samples, this study compared the storage times of different
K,S,0;, different digestion methods, and sample storage methods. The results show that the domestic premium-
grade alkaline K,S,0; should be stored for <30 days (blank UV<0.03). The insertion digestion method is much more
efficient (124°C, 20min). Acidification extends samples’ shelf life from 1 day to 7 days. Therefore, choosing
domestic premium-grade K,S,04 and using the modified insertion method for sample digestion results in lower
detection limits, higher digestion efficiency, minimal risk of contamination and misplacement, and improved
accuracy of TN measurement in water quality analysis.

KEY WORDS: potassium persulfate; ultraviolet spectrophotometry; total nitrogen in water quality; method

improvement
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