
介绍

本文使用抗坏血酸法对硝

酸根氮进行定量分析。数

据由LAMBDA 465 UV/Vis

分光光度计快速采集并经

UV Lab 软件处理。

LAMBDA分光光度计 
分析水质：硝酸根氮
(NO3-N）Brucine 法

原理

水样中硝酸根离子在硫酸环境下经抗坏血酸处理，产生黄色化合物。可测定该化

合物在410的吸收得到硝酸根氮的含量。
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UV/Visible Spectroscopy



2

试剂和设备

1. 硝酸根离子标准溶液（0.001 mg NO3-N/mL）

2. 未知浓度样品

3. 氯化钠溶液（30 W/V%）

    30 g NaCl 溶于100 mL 去离子水。

4. 硫酸溶液（4+1）

    4:1=H2SO4: 去离子水

5. 抗坏血酸 磺胺酸溶液

    1 g 2水抗坏血酸(C23H26N2O4 • 2H2O)和0.1 g 磺胺酸   

    (H2NC6H4SO3H)溶于3 mL HCl，用去离子水定容至100 mL。

6. LAMBDA 465（PDA UV/Vis 分光光度计）

7. UV Lab 软件

8. 比色皿（10 mm 光程）

过程

1. 在25 mL纳氏比色管中准备系列体积 （1~10 mL）硝酸 

   根离子标准溶液（0.001 mg NO3-N/mL）作为标样，用去 

   离子水定容至10 mL。按一下步骤进行实验，建立适合样 

   品浓度的工作曲线。

2. 在25 mL纳氏比色管中放入合适体积的未知浓度样品。

3. 用去离子水定容至 10 mL。

4. 添加2 mL NaCl溶液（30 W/V%）。

5. 添加10mL 硫酸溶液（4+1）。

6. 剧烈振摇并在流动水中冷却。

7. 添加0.5 mL抗坏血酸 磺胺酸溶液。

8. 摇动混合，在双层加热器中加热20 min。

9. 用流动水冷却，用去离子水定容。

10. 在定量模式中，以standard 1（0 ppm）为参比，在410  

     nm测定标准样品的吸收。

11. 在定量模式中，测定未知浓度样品的吸收并计算浓度。

仪器参数

LAMBDA 465 仪器参数设置如下：

图1为实验设置。

实验设置

数据类型： 吸光度

采样：  单池

模式：  光谱数：1/扫描数：30/累计数： 1/增益：1

实验方法

波长：  410 nm

工作曲线：     1次

结果

1. 工作曲线

NO3-N标准样品的光谱如图2所示。表1和图3为5个标准的

数据和工作曲线。决定系数R2为0.9991。
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Reagents and Apparatus

1 Nitrate ion standard solution (0.001 mg NO3-N/mL)

2. Unknown sample

3. Sodium chloride solution (30 W/V%) 
 - Dissolve 30 g NaCl in 100 mL D.I water.

4. Sulfuric acid solution (4 + 1) 
 - 4 : 1 = Sulfuric acid (H2SO4) : D.I water.

5. Brucine • Sulfanilic acid solution 
 -  Dissolve 1 g brucine dihydrate (C23H26N2O4 • 2H2O) and  

0.1 g sulfanilic acid (H2NC6H4SO3H) in 3 mL HCl, dilute to 
be 100 mL with D.I water.

6. LAMBDA 465 (PDA UV/Vis Spectrophotometer)

7.  UV Lab Software

8. Cuvette (10 mm pathlength)

Procedure

1.  Prepare serial volume (1~10 mL) of nitrogen ion standard 
solution (0.001 mg NO3-N/mL) in 25 mL nessler tubes  
for standards, dilute to be 10 mL with D.I water. Then 
perform the experiment as following procedure, and  
prepare calibration curve in a range appropriate for the 
concentration of the sample.

2.  Prepare suitable volume of unknown sample in a 25 mL 
nessler tube.

3. Dilute to be 10 mL with D.W.

4. Add 2 mL sodium chloride solution (30 W/V%).

5. Add 10 mL sulfuric acid solution (4 + 1).

6. Shake strongly and cool in flowing water.

7. Add 0.5 mL brucine • sulfanilic acid solution.

8. Mix by shaking, heat 20 min in double boiler.

9. Cool with flowing water, dilute to volume with D.I water.

10.  In Quantification Standard mode, measure the absorbance of 
standards with reference to standard 1 (0 ppm) at 410 nm.

11.  In Quantification Sample mode, measure the absorbance of 
unknown sample and calculate its concentration. 

Instrument Parameters

The instrument parameters of the LAMBDA 465 are as follows:  
Figure 1 shows experimental setup.

Experiment Setup 
Data type:  Absorbance 
Sampling:  Single cell 
Mode:  (Spectra no.: 1/Scan no.: 30/ 
Integration no.: 1/Gain no.: 1)

Experiment Method
Use wavelength:  410 nm 
Curve dimension:  1

No. Name
Concentration 

(ppm)
AU  

(410.00 nm)

1 Standard 1 0.00 0.0005

2 Standard 2 0.04 0.0158

3 Standard 3 0.08 0.0383

4 Standard 4 0.20 0.105

5 Standard 5 0.40 0.2061

R2 = 0.99912
Function : Y = 0.2089 X + 0.0021

Table 1. Calibration data of NO3-N standards.

Figure 1. Experimental setup for NO3-N analysis.

Result

1.  Calibration curve

Figure 2 shows spectra of NO3-N standards. Table 1 and Figure 3 
show data and calibration curve of five standards. Correlation 
coefficient R2 is 0.9991.

2. Unknown sample

Concentration of unknown sample was acquired using 
calibration curve of Figure 3. The concentration of unknown 
sample is 0.23 ppm (see Table 2).

Name
Concentration 

(ppm)
Dilution  
Factor

AU  
(410.00 nm)

Sample 1 0.23 1.0 0.1155

Table 2. Concentration of unknown sample.
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2. 未知浓度样品

使用图3工作曲线，未知浓度样品的浓度为0.23 ppm （见

表2）。
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结论

使用LAMBDA 465 和 UV Lab软件定量分析了水中硝酸根

氮（NO3-N）。光谱测定快速，灵敏度良好。决定系数R2达

0.9991。UV Lab软件可高效进行定量分析和处理数据。
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Figure 2. The spectra of NO3-N standards by brucine method.

Figure 3. The calibration curve of NO3-N standards.

Conclusion

Using LAMBDA 465 and UV Lab Software, quantitative analysis 
of nitrate nitrogen (NO3-N) in water was performed. Rapid 
acquirement of spectra and good sensitivity were obtained with 
LAMBDA 465. Good calibration curve of which R2 is 0.9991 was 
acquired. UV Lab Software was used effectively for quantitative 
analysis and to process the data efficiently.


