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Ⅰ.Objectives 

 

Ⅱ.Principles 
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Ⅲ.Pre-lab Questions 

 

 

Ⅳ.Procedures 
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ps: We can
gradually see the
crystal come out.
(Refer to figures
in the appendix
part.)
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Ⅴ.Data Record Tables 

 

 

Ⅵ. Key Steps and Precautions 

 /  



2024-2025学年春夏学期《无机及分析化学实验》实验报告 

实验名称：Preparation and Characterization of Mohr’s Salt    

姓名/同组同学：      实验时间： 2025  年 3 月 25 日   

指导老师/助教：          第 5 页 

 
1. Avoid stirring the solution while concentrating to prevent the formation of small, sandy crystals. 

2. Notice the overall volume of the solution before concentrating the products. Don’t keep a large amount of 

volume. 

3. Before the titration step, don’t use tap water to wash the burette. Rinse it with deionized water. 

4. When titrating with the KMnO4, read the point where the liquid surface meets the scale on the burette.   

5. When concentrating the solution, be cautious to identify the crystal coating which determines the time to 

stop heating. 

 

Ⅶ.Results and Data Processing 

According to the recorded data, we can get the following tables. 

Table 1 Preparation of Mohr’s salt 

Fe/g (NH4)2SO4/g yield/g 
Outside observation of 

the product 
Theoretical yield/g Percent yield/% 

1.01 2.21 5.09 浅绿色晶体 7.07 72.0 

 

Table 2 Standardization of 0.02 mol·L−1 KMnO4 Solution 

         1 2 3 

m(Na2C2O4) /g 0.1227 0.1281 0.1213 

V1(KMnO4)/mL 2.35 0.64 0.80 

V1(KMnO4)/mL 20.68 19.76 18.80 

ΔV(KMnO4)/mL 18.33 19.12 18.00 

c(KMnO4)/mol·L−1 0.01998 0.02000 0.02012 

𝑐 (KMnO4)/mol·L−1 0.02003 

𝑑r /% 0.29 

 

Data Treatment: In the standardiztion of 0.02 mol·L−1 KMnO4 Solution experiment, calculate the following 

treatments: 

1：𝑐(KMnO4) =
𝑚(Na2C2O4)

𝑀(Na2C2O4)×Δ𝑉(KMnO4)×10−3 ×
2

5
= 0.01998 mol · L−1  

2：𝑐(KMnO4) =
𝑚(Na2C2O4)

𝑀(Na2C2O4)×Δ𝑉(KMnO4)×10−3 ×
2

5
= 0.02000mol · L−1 

3：𝑐(KMnO4) =
𝑚(Na2C2O4)

𝑀(Na2C2O4)×Δ𝑉(KMnO4)×10−3 ×
2

5
= 0.02012 mol · L−1 
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𝑑𝑟 =
1

3
×

∑|𝑑𝑖|

𝑐
× 100% =

1

3
×

∑|𝑐𝑖 − 𝑐|

𝑐
× 100% = 0.29% 

Relative errors: 𝐸𝑟1
=

𝑥1−𝑥𝑇

𝑥𝑇
× 100% = −0.1%, 𝐸𝑟2

=
𝑥2−𝑥𝑇

𝑥𝑇
× 100% = 0, 𝐸𝑟3

=
𝑥3−𝑥𝑇

𝑥𝑇
× 100% = 0.6% 

Standard deviation: 𝑠 = √
∑ (𝑥𝑖−𝑥̅)23

𝑖=1

2
= 7.583 × 10−5, Class A uncertainty: 𝑢𝐴 = √

∑ (𝑥𝑖−𝑥̅)23
𝑖=1

3×2
= 0.00004 

Therefore, the concentration of the KMnO4 solution is (0.02003 ± 0.00004) 𝑚𝑜𝑙/𝐿. This indicates that the 

solution is very close to the 0.02 𝑚𝑜𝑙/𝐿. And within a certain margin of error, we can consider its 

concentration is 0.02 𝑚𝑜𝑙/𝐿. 

 

Ⅷ.Analysis, Discussion and Summary  

Error analysis: 

In the experiments, the yield of Mohr’s salt is a little bit low and the concentration of the KMnO4 Solution is 

somehow higher.Here are the possible reasons of the errors: 

1. The Mohr’s salt crystal is made by heating and cooling, and the precondition is the saturation solution. 

Therefore, its reasonable that the yield is not 100%. 

2. The cooling time maybe not so long so that the crystal’s incomplete precipitation. 

3. Probably the drying time is a little long, which causes the lose of water in the Mohr’s salt. 

4. There is some solution remaining in the containers during the pouring process. 

5. In the titration process, the temperature of heating Na2C2O4 is so high that causes it decompose. 

6. While titrating, the temperature is gradually decreasing. This can also influence the usage of KMnO4. 

7. Because the color of KMnO4 is purplish, it’s difficult to read the burette correctly. 

 

Summary: 

1. When seperating the double salt, using its physical characteristics can help a lot. 

2. High yield and high quality can not be gotten at the same time. 

3. When analyzing the results, I tried to use more analysis methods to process my data, such as relative 

errors and uncertainty. I’m sure these can verify the results more persuasive. 

4. To simplify the total procedures of the experiments, constrain the solution’s volume. 

  

Ⅸ. Post-lab Questions 

How can all the ions in the product be identified using qualitative analysis methods? Write out all the related 

chemical equations. 

(1) NH4
+: NaOH solution and heating, use wet phenolphthalein test paper it turns to red. 
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𝑁𝐻4
+ + 𝑂𝐻−

∆
=𝑁𝐻3 ↑ +𝐻2𝑂 

(2) Fe3+: Add KSCN solution and then it turns biood red. 

𝐹𝑒
3+ + 3𝑆𝐶𝑁−

 
=𝐹𝑒(𝑆𝐶𝑁)3 

(3) SO4
2-: Add BaCl2 solution and it generate white precipitate. After adding HCl solution, it doesn’t disappear. 

𝐵𝑎2+ + 𝑆𝑂4
2− =𝐵𝑎𝑆𝑂4 ↓ 

Ⅹ. Appendix 

Here are some pictures which show the experimental phenomena during the process. 

 

The figures shows the crystal flower, crystal film and the Mohr’s salt crystal during the process of 

concentrating accordingly. 
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