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  “developmenT of researCh skills” 

 

 

Selection Of Research Topic: 
Choosing a topic after finding your research problem is important because the 

topic guides your research and gives you a means to not only arrive at other 

interesting topics but also direct you to discover new knowledge. 

 

 

What is a Good Research Topic? 
The signs of a good idea to keep in mind when choosing a research topic are the 

following: 

• narrow enough to answer one question in the paper; 

• broad enough to cover several aspects of an issue; 

• meaningful in the modern world; 

• interesting to you. 

 

Process of Choosing Research Topic- 
Finding some decent ideas is a process containing several steps: 

 

 Understand Why You Do Research - 

Identify the reasons for wanting to conduct a study. It is the opportunity to learn 

something new that drives through the process and choose a suitable and 

interesting topic. 

 



 Brainstorm Multiple Research Topic Ideas- 

To get an idea of what research topics may be interesting, start with taking a 

piece of paper and writing down anything you find interesting to learn, or learn 

more, about. If you have some limitations regarding the theme from your 

professor, make sure that you keep those in mind when you brainstorm research 

ideas. Similarly, you can always google to see what other research paper writers 

use as themes for their papers. It can also be helpful to identify a set of keywords 

or areas that either you often spend time thinking of or your professor has 

required you to focus on. 

 

• Pick An Interesting Thing to Research- 

After gaining an understanding of how to choose a research paper topic, start 

looking for information. Take some of the keywords or a specific idea and start 

looking for information. The more you find, the better you can see what appeals 

the most in terms of a subject for study. Based on the instructions given for the 

paper, narrow down the list of options to choose one. 

 

Coming up with a research question- Choose a question that will help to shape 

the information of your paper throughout the entire essay. 

 

Make A Background Research on The Topic - 

Start with going through some general information about the subject to get some 

background information. As you research ideas, take notes about the subtopics 

you come across. After you finish your data collection, go through the ideas you 

have to identify a common theme they have. Restate it in a question form and 

make it a research topic question for your project. 



Finding Credible Resources for Research Paper: 
 

When libraries and databases online don’t provide the expected answers, things 

can go downhill. There’s also a problem that one can’t just use any source 

available on the internet. Since the web is an enormous pool of information, 

finding sources for research papers is becoming harder each year. That’s because 

a lot of unreliable information has appeared lately, and it’s wrong to use such in 

your research work. 

Following are some ways to find credible resources in less time: 

• Focus on paper topics- 

Start the research journey by clearly determining paper topics and focusing 

search and the research around them. It should give a clear idea of which 

particular articles and materials to look into. It will also help in saving time 

and ensure finding the most credible, relevant facts for the subject. 

 

• Identify the purpose of the research- 

Once you have your mindset on a specific topic, use it to narrow your 

search and determine the purpose of your research. It will help in finding 

the most relevant and suitable information. Identifying a fresh angle for 

developing your topic is of the same importance as a good introduction for 

a research paper. 

 

 

 



 

• Use Academic Search Engine – 

Academic search engines can be quite helpful in eliminating the lower-

quality resources and focusing on true research papers from reputable 

organizations. Most people use Google, but despite being number one it 

doesn’t always provide the most credible results. 

Instead of relying on Google, it is recommended to use these tools: 

Google Scholar –provides connections with countless credible and relevant 

scholarly journals, including formatted citations in APA, AP, or MLA, all 

exportable with BibTex or RefWorks. 

Refseek – a web search tool that allows you to quickly browse countless journals, 

newspapers, books, and documents without the annoying sponsored links or ads. 

. 

• Use different types of materials- 

Use different types of materials to make the paper more convincing, 

factual, informative, and interesting by incorporating real-life examples, 

credible references, interviews, statistics, etc. 

 

• Get college paper help- 

If looking for useful materials online doesn’t give the results that you 

hoped for, you can always resort to getting professional college paper help 

from experts with years of experience in providing top-quality academic 

assistance. 

 



 

Writing Project Synopsis: 
 

Project synopsis- 

A Project Synopsis is an integral part of a thesis or research project. 

A Project Synopsis is the gist of a project plan. It mentions the aims, objectives, 

and other important details of the project. It is submitted to the competent 

authority for approval, ethical clearance, peer review, formal registration to 

universities to get an award or degree, or financial assistance from organizations. 

 A project synopsis gives a panoramic view of the research work conducted for a 

quick analysis. A project synopsis should be conducted to facilitate the reviewer 

to understand the project in a go. It should be precise and brief. 

 

 Project Synopsis Format- 

 

 

 

 



 The project Synopsis should be written in the following format: 

 

 Title – 

It is crucial to give a title that aligns with your project. Any reader or 

reviewer will eventually lose interest if the title does not justify the 

contents of a project. The title should not be too short or too long. It should 

adhere to the standard length of the title of a Project Synopsis. Make sure 

not to mention the name of your university or the number of cases, or any 

such irrelevant information in the title. 

 

 Statement of the problem and hypothesis- 

Do not skip writing a statement of the problem in clear and concise terms. 

Developing an understanding of the reader's problem at the beginning of 

the project synopsis helps the reader understand the research proposal. It 

also allows the reader to devise a hypothesis. Ensure that the problem is 

relevant to the present and mention the present status and relevance of the 

problem. 

 

The hypothesis is not haphazard guesswork. It should display the 

experience, imagination, and knowledge of the researcher. The hypothesis 

is an explanation of the relationship between two or more variables which 

should be expressed in more than 200 words. 

 

 



 Aims and objectives-A project synopsis should have the aims and 

objectives of the concerned topic. There is no need to write a long list of 

objectives. 

 

 Literature Review- 

Literature Review makes the reader familiar with the research. It 

emphasizes the research conducted by other researchers to help the reader 

comprehend the difficulties and anticipate additional problems. The 

literature review should be written within 300 words with proper 

references. 

 

 Research methodology- 

The research project comprises a research methodology. It should be 

written in 150-200 words. A research methodology should cover study 

settings, variables, data analysis, study design, sampling, controls, ethical 

clearance, references, study methods, etc. 

 

 Study Design- 

Study design should incorporate community diagnosis, prospective study, 

animal studies, follow-up study, descriptive designs, retrospective study, 

etc. 

 

 



 

 Sampling- 

Sampling means choosing a sample of apt size for conducting the study. 

The size of the sample depends on the study design. The study population 

can be a population of people, a population of recipients, or a population of 

cases. The sample size should be enough to give meaningful results. 

Systemic, simple, stratified, and cluster sampling are some of the methods 

of sampling. It should represent the population. 

 

 Variables- 

It is crucial Variables affect the outcome of a research project. Variables 

should be quantified using a measurable unit. The use of multiple variables 

in a research project helps in achieving the objectives. There are four major 

types of variables, namely dependent variable, independent variable, 

background variable, and intervening variable. 

 

 Data Analysis- 

Data analysis is one of the most important aspects of a research project. It 

leads to results using statistical methods, data sorting methods, and 

computer programs. 

 

 

 



 Data Collection- 

Data Collection states how the data used in the research was collected. It 

includes logistic support, organizational setup, and training. It also 

mentions plans for collaboration or partnership with other organizations. 

 

 References- 

Ensure to give proper referencing and follow the referencing style 

recommended by your university. References and citations are an 

important part of any project. 

 

After the Development of research skills, we worked on the minor project 

to apply the knowledge gained during the internship.  

 

 

. 

              
 
 
 
 
 



                PROJECT- WORK 

 
 Title: 

Effect of fruit peels, raw vegetable by-products, and residual tea 

leaves extract on growth of leafy vegetables. 

 

 Introduction: 
 

In traditional farming, farmers are using chemical fertilizers, insecticides, and pesticides 

to increase the yield of crops. These crops contain a high number of toxic materials which 

can greatly affect our health and environment. 

With the help of kitchen gardening, we can shift towards a non-toxic and healthy 

lifestyle. As the plants grown in kitchen gardening do not contain any toxic 

materials. We can grow 100% organic and nutritious vegetables for the whole 

family with Kitchen Garden. One of Kitchen Garden’s strengths is that the 

vegetables contain vitamins and minerals of all kinds. This helps to counter the 

food issue that now prevails in the country. Kitchen gardening will certainly 

improve the home and backyard air quality which ultimately provides health 

benefits. 

The fruit peels, raw vegetable by-products, and residual tea leaves extract are 

examples of garbage that accumulates in large quantities daily. It is a severe issue 

that must be addressed in order to eliminate pollution from the environment. Fruit 



peels, raw vegetable waste, and residual tea leaves extract are high in macro and 

micronutrients that promote plant development which makes them usable as 

organic fertilizers in kitchen gardening. 

The women performing household chores can utilize this kitchen waste for the 

improvement of plants cultivated in their kitchen gardens. 

Nowadays people are becoming aware of kitchen gardening and plantation in 

which these organic wastes can be used to promote nutrition for plants in the 

following ways: 

• Used Tea leaves contain all the three major nutrients (NPK) as well as 

some trace minerals (Gupta., 2019) which makes the soil fertile thus 

contributing to the growth of plants. 

Fruit and vegetable peels are rich in antioxidants, potassium, magnesium, and fibers 

which are good for plant health. (Soni., 2021). 
 

 

 Literature Review: 
 

Plants synthesize antioxidants that are low molecular weight such as glutathione 

and ascorbate within the chloroplast stroma and cytosol by using NADPH as the 

ultimate electron donor. These antioxidants function as redox buffers which 

interact with numerous cellular components and influence plant growth and 

development by modulating processes from mitosis and cell elongation to 

senescence and death (Alscher et. al., 1997). 



Alkaloids, terpenoids, sulfur-containing compounds, and phenolic and 

polyphenolic compounds reduce oxidative damage by neutralizing the activities 

of free radicals. (Kaur and Kapoor, 2001). These compounds are antioxidants 

present in FAV (Barret et.al., 2005). 

Ethyl acetate fractions of the peel contain a higher number of phenolic 

compounds and it is also not surprising that peel extract contains higher 

antioxidant activity as compared to pulp and seed. Using different solvents from 

Canarium odontophyllum peel, pulp, and seeds were investigated for the presence 

of antioxidant capacities in all the assays and the study showed that the peel 

extract of C. odontophyllum can be efficiently used as a source of the natural 

antioxidant agent (Prasad et al., 2010). 

The studies generally reported that total phenolic content is a good indicator of 

the antioxidant capacity of a plant and is very easy and convenient to analyze 

plant antioxidative properties through it before further studies are carried out. 

However, according to results obtained by Chanda et al., 2013 there is no 

correlation between phenol content and antioxidant activity, suggesting that non-

phenolic compounds also contribute to the antioxidant property of plants. 

It was reported by Mercy et al., 2014 that the fruit peel powder and extract can 

increase soil fertility, soil microbes, plant growth, and yield so that, it can be used 

as an alternative and effective source of nutrients for enriched growth and higher 

yield. It was found that the growth of plants and yield increased and the leaves of 

the plants remain green till harvesting by the use of fruit peel powder extract. In 

addition, for the preparation of tissue culture media, fruit peel powder can be 

used. This research reveals that the media containing fruit peel powder induce the 

shoots from Vinca rosea. This research concludes that it can be possible to 



replace the chemical fertilizers with fruit peel powder and extract to protect the 

soil from infertility. 

 

The antioxidant activity in an extract of peels of five kinds of fruits was assessed 

by measuring DPPH (2,2-dimethyl-1-picryl-hydrazine-hydrate) radical 

scavenging activity and ferric reducing power. The maximum antioxidants in 

terms of total phenol, FRAP (ferric reducing antioxidant power), and total 

flavonoid content were found in apple peels followed by orange, banana, 

kiwifruit, and pineapple respectively. To replace the synthetic antioxidants the 

peels could be dried under appropriate conditions and used as strong antioxidants 

(Afsharnezhad et al., 2017). 

The pulp extract and peel powder mixed had an almost significant effect in the 

same direction as indicated and the study factors had affected stronger because of 

their content of minerals, proteins, carbohydrates, and amino acids. It was 

recommended to use higher concentrations of the peel powder and pulp extract 

and to apply them at different growth stages (Fatkhan et al., 2020). 

The macro and micronutrients which are beneficial for plant growth are very rich 

in fruit peels. The fruit peels can be used as fertilizer to reduce the load of waste 

and can get more benefits as compared to inorganic fertilizer.  The study 

conducted by Dayarathna and Karunarathna., 2021, on Okra ( Abelmoschus 

esculentus) reveal that application of fruit peel powder at basal and the top 

dressing had significant differences in plant height, na number of leaves per 

plant, leaf area, chlorophyll content, flowering, dry weights of leaves, stem, root 

and fruit, fruit length and girth. 



By small-scale bead milling technique, the plant crystals from bulk materials of 

black tea waste were successfully produced. The bulk suspension of black tea 

waste possesses weak antioxidant activity but by the nanonization process it was 

significantly improved. Based on the results of the study, it can be concluded that 

nano milling is also applicable on plants wastes, e.g., black tea waste, and leads 

to higher amounts of plant active constituents released in comparison with the 

unprocessed corresponding bulk materials) without the use of organic solvents 

(Abraham et al., 2021). 

In fruits and vegetables (FAV), antioxidants are present as the important 

ingredients. Fruits and vegetables have the oxidant constituent which generally 

contributes to their protective effect. Antioxidants are natural radical terminators 

such as vitamins A, C (ascorbic acid), E (α-tocopherol), β- and α-carotene, and 

glutathione. Some fruits and vegetables such as citrus (orange, grapefruit, lime, 

and lemon), grapes, pomegranates, strawberries, apples, dates, green and yellow 

vegetables (peppers), cabbage, carrots, dark leafy greens, and banana have been 

worldwide known to have antioxidants  (Jideani et al., 2021). 

 

 Aims and Objectives: 
After reviewing the above studies, we aim to observe the effect on quality as well 

as quantity of plant content by using fruit peels, raw vegetables, and residual tea 

leaves extract for kitchen gardening. 

 The Germination Percentage would be studied. 

 



 Study Design- 
 Leafy vegetable selected for study: - Coriandrum sativum (Dhaniya). 

 

 Sample collection- 

• Fruit peels, raw vegetable waste, and used tea leaves from 

kitchen by-products. 

• The effect of extract obtained from fruit peels, raw vegetable waste, and 

used tea leaves will be studied on 14 days seedling stage of Coriandrum 

sativum (Dhaniya). 

 

 Methods for extraction- 

• Extract prepared with the R.O. water / Normal water. 

 

 

 Requirements- 

1. By products-  

a) Used tea leaves 

b) Vegetable peels / stale raw vegetables 

c) Fruit peels 

d) Fruit pulp 

2. Soil 

3. Strainer 



4. Seeds 

5. Petri plates 

6. Beakers 

7. Funnels 

8. Pipettes 

9. Labelling Stickers 

10. Tape 

11. Markers 

12. Bottles 

13. Cork 

14. Pots 

15. Tissue paper 

16. Spray bottle 

17. Trays 

 

 Collection of soil- 
We collected the soil from our college's ground. The soil was collected from the 

area under the tree where the dry old shaded leaves were present on the upper 

layer (Humus) which adds more nutrients to soils. 

 



 

Reduction in soil particle size - The collected soil was large in the form of 

particles sticking together. To get separate particles of reduced size, we firstly 

crushed and filter the soil. 

 

 



 

 Collection of materials-We collected the kitchen by-
products such as- 

 Used tea leaves 

 Vegetable peels / stale raw vegetables 

 Fruit peels 

 Fruit pulp.  

 

 

 

 



 

 Processing of material-  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

1. Weighing- 

Tea leaves used - 200gm 

Vegetable by-product -400gm 

Fruit peels -400gm 

Fruit pulp -400gm 

 

2. Grinding – Water used during grinding- 

Tea leaves - 200gm in 700ml water 

Vegetable by-products -400gm in 550ml water 

Fruit peels -400gm 1250ml water 

Fruit pulp -400gm in 1350ml water 

 

3. Dilution during grinding to prepare juice- 

Tea leaves juice - 100gm in 350 ml water 

Vegetable juices -100gm in 138ml water 

Fruit peels juice -100gm in 313ml water 

Fruit pulp juice -100gm in 338ml water 

 



4. Storage- in freezer 

Treatment solutions- 

Water 

Tea leaves juice 

Vegetable juices 

Fruit peels juice 

Fruit pulp juice 

Mix- 1:1:1:1 

 



 Liquid Holding capacity of soil-  

 

50 gm soil (Percolation method) 

Water holding capacity- 27ml 

With Tea leaves juice - 28 ml 

With Vegetable juices - 27ml 

With Fruit peels juice - 27ml 

With Fruit pulp juice - 27m 

With mixed juice- 28ml 



 Buying Seed- 
Brand - Nutech seeds 

Quality - American green classic 

Produced and marketed by AGRO IMPEX CORPORATION 

Name of chemical used- THIRUM/ CAPTAN  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 Processing of seeds- 

Technically, each coriander seed contains two true seeds which are enclosed 

in a hard, round, brown, or light grey husk. It is recommended to prepare the 

seeds by splitting them into two halves, breaking the coat, and soaking them 

in water before planting for 2-3 days. Splitting seeds by applying pressure is 

called scarification. Though scarification or soaking of the seeds is not 

crucial, it helps increase germination rate and speed. If you haven’t prepared 

the seed before planting, maybe your seeds fail to break the seed coat and are 

not germinating due to this reason. 

 Soaking 

seeds and their 

need- Soaking 

coriander seeds are not 

strictly necessary, but it 

is recommended. 

Soaking the cilantro seed 

is beneficial for the 

germination process. It 

also helps to make the 

cilantro seedlings softer 

so they will grow faster. 

We soaked seeds for 

about 12 hours or more.  



 

 Soil container- 
1 trial - Petri plates  

2 trials - Petri plates 

3 trials- Small-sized Pots 

 

 Weighing of soil/amount of soil taken- 

1 trial - 50 gm 

2 trials - 50gm 

3 trials - 1700gm 

 

 No. Of seeds sown- 

1 trial - 10 

2 trials - 10 

3 trials - 25 

 

 

 



 Sowing seeds- 
1st trial and error- Poured 50 gm of soil into Petri plates a   moistened the soil a 

day before sowing seeds with Tea leaves juice, Vegetable juices, Fruit peels 

juice, and Fruit pulp juice, Mixed juice according to the holding capacity of each 

juice by soil. The next day we dug up soil one by one for sowing each seed and 

then pressed the soil over the seed to cover it. 

 



Errors: 

1. Moistened the soil a day before caused the problem in sowing seeds. 

2. Pressing the soil over the seed to cover it harden the soil which is not helpful in 

the germination of the seed as it needs porous soil around it to develop. 

3. Using juices directly without dilution caused fungus. (Thought seeds are not 

germinated due to fungal infections and other mistakes we done). 

 

 



2nd trial and error- Taken 25 gm of soil and poured it into a Petri plate then put 

the seeds one by one using a scapula and then covered the seeds with a remaining 

half part that is 25 gm of soil and that moistened the soil only with water. Waited 

for seeds to germinate and then thought to use juices but the seeds were not 

germinated. (In the second trial we worked on our mistakes done in 1 trial but 

even the seeds were not germinated even in the second trial) 

 

 

Conclusion- Coriander seeds can't germinate in Petri plates. 



 

3rd trial Taken 1500gm of soil and poured it into pots then put the seeds one by 

one using a scapula and then covered the seeds with 200 gm of soil and that 

moistened the soil only with water. Amount of water used- 918ml. Waited for 

seeds to germinate and then thought to use juices. 

 

 



 Results- Seeds germinated in pots by the 6th day. 

Details of irrigation in 1st trial and errors- The soil in the plates was irrigated 

by water and different Juices made by us. No Seeds were found to be germinated. 

Details of irrigation in second trial and errors- The Soil in the plates was 

given different treatments. Water and various juices were given. The Juices were 

diluted and used for irrigating the soil. No seeds were found to be germinated. 

Details of irrigation in third trial and errors- 

Day 1: Sowing Seeds in pots. All pots were irrigated only with water till the 6th 

day. On Day 6th Seeds started germinating in almost all the pots. Then different 

pots were given different treatments for irrigation purposes. 

 

o Pot 1- Water 

o Pot 2- Fruit Peels Juice 

o Pot 3- Fruit Pulp Juice 

o Pot 4- Tea Leaves Juice 

o Pot 5- Vegetable Juice 

o Pot 6- Mixed Juice 

 

 

 

 

 



Pot 1: Water – Used as Control. 

We used normal tap water for irrigation of pot 1. It was observed on Day 6th 

seeds started germinating. The seedling was seen above the soil but the very next 

day it was eaten by a mouse. From Day 7th seedlings with leaves starts growing in 

paired and single form as shown in the above figure. On the 12th day, the Highest 

seeds germination can be seen. All the plants were dead on Day 14th 

 

 



Pot 2: Fruit Peels - 

On day 6th one paired seedling can be seen inside the soil. Started using Fruit peel 

juice for irrigating on day 6th. The same seedling was eaten by a mouse.  On day 

7th one paired seedling inside the soil can be seen and the other 2 single seedlings 

with leaves were grown. The highest germination showed by seeds on Day 11th.   

Two to Three seedlings with leaves were dead and the other starts tilting. The 

tilting of leaves was found to be a lesser extent. The growth using Fruit peel juice 

during 14 days can be seen below. 



Pot 3: Fruit Pulp- 

On Day 6th single seed was germinated inside the soil. Then started using Fruit 

pulp juice for irrigating the soil. The next day 2 seedlings appeared above the soil 

i.e., on the 7th day. The dying of seedlings with leaves started on Day 11th. Two 

seedlings with leaves died on the 11th day. On Day 12th six of the paired seedling 

with leaves died and one single died. Maximum seedling with leaves died on day 

14th and all others were shown tilting. The highest germination occurred on Day 

11th. 

 



Pot 4: Tea Leaves – 

No seedlings were found on the 6th Day. The Tea leaves juice is then used for 

irrigation of soil. On Day 7th one seedling appeared. From Day 8th seedlings with 

leaves started growing in single or paired form. The highest germination was 

shown on the 12th day of irrigation. On the 14th Day, 2-3 seedlings with leaves 

were found to be dead. The remaining of them might also get dead. 

 

 



Pot 5: Vegetable Juice 

None of the seeds germinated till the 6th day. Vegetable juice is now being used 

as a treatment for irrigation of soil. On the 7th day, one single seedling with 

leaves appeared. After the 8th Day seedlings with leaves started growing in a 

paired or single form. On the 12th Day one paired and two seedlings with leaves 

died. The highest germination was shown on Day 12th only.  On day 14th it can be 

seen 2-3 seedlings died, some got tilted while others were still in the grown 

position. 

 



Pot 6: Mixed Juice- 

On Day 6th one single seedling and another paired seedling can be seen. The 

Mixed juice is now started being given as a treatment to the soil for irrigating 

purposes. It can be seen on day 7th only one single seedling from the previous day 

is found while paired seedling was eaten by a mouse. The seedling with leaves 

started growing on day 8th. On the 11th day, a leaf is found dead in one of the 

seedlings with leaves. The highest germination was on Day 12th. Two paired 

seedlings with leaves died on Day 14th. 

 



52%

40%

72%

56%

60%

28%

Germination Percentage

Water

Fruit Peels Juice

Fruit Pulp Juice

Tea Leaves Juice

Vegetables Juice

Mixed Juice

 Highest No. of Plants Germinated Germination Percentage 

Water 13 52% 

Fruit Peels Juice 10 40% 

Fruit Pulp Juice 18 72% 

Tea Leaves Juice 14 56% 

Vegetable Juice 15 60% 

Mixed Juice 7 28% 

 

Note:  Paired Seedling with leaves is considered as one. 

 

 

 

 

 

 

 

 

 

 

 



 Discussions: 
As compared to Control the seed germination is found to be lesser in Fruit Peels 

Juice and Mixed Juice while higher in Tea leaves, Vegetable, and Fruit pulp Juice 

respectively. 

 

Expected reasons due to which plant failed to grow- 

After soaking, the coriander seeds should be spread evenly on the soil and kept 

damp. If you’re growing coriander plants in pots, you need to maintain a constant 

moisture level, which should be around 60 to 70 degrees Fahrenheit. 

To ensure that cilantro seeds germinate, it’s best to soak the seeds before planting 

them. In addition, the soil should be moist enough to support the seedlings. 

Overwatering, however, will cause the seeds to rot. Besides soaking the seeds, 

you should make sure that the soil isn’t too dry. During the first week, they’ll 

need consistent moisture for a few weeks. 

Another reason your cilantro (coriander) is not germinating is that you have sown 

seeds too deep in the soil. Sow the seeds ½ to ¼ inches deep in the ground. The 

seeds need oxygen for germination. If buried too deep, the seeds may fail to get 

the required oxygen levels crucial for growth. 

Planting seeds when the soil temperature is extremely high causes the seeds to 

suffer thermal stress. Though these are warm-season seeds, they’ll not grow until 

the soil temperature is favorable for growth. For successful germination, the 

temperature of the soil should be between 64-75 degrees Fahrenheit (18 to 24 

degrees Celsius). And the night temperature should be between 50-64 degrees 

Fahrenheit (10 to 18 degrees Celsius). 



Coriander seeds require enough moisture for germination. However, 

overwatering and moisture retention will cause seed rot. Make sure to keep the 

soil moist but not waterlogged. If the seeds are not sprouted even after 3 weeks, 

check a few seeds by digging. If seeds are rotten, sow again and be careful to 

provide the right amount of moisture. On the other hand, cilantro seeds will not 

germinate if the soil is too dry. 

 

 Precautions- 
Keep an eye on the pests such as the mice in your garden/area. Mice and birds 

love to eat freshly sown/grown seeds. If you notice mice droppings near the seed 

bed, there’s a possibility that mice have eaten the seeds. So, install mice traps in 

your garden. 
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ATOMIC ABSORPTION SPECTROSCOPY

In lab



INTRODUCTION

➢ Atomic absorption spectrometry (AAS) is a technique

in which free gaseous atoms absorb electromagnetic

radiation at a specific wavelength to produce a

corresponding measurable signal. The absorption

signal is proportional to the concentration of the free

atoms present in the optical path.

➢ In analytical chemistry the technique is used for

determining the concentration of a particular element

(the analyte) in a sample to be analyzed. AAS can be

used to determine over 70 different elements in

solution, or directly in solid samples via

electrothermal vaporization,[citation needed] and is

used in pharmacology, biophysics, archaeology and

toxicology resear

➢ Atomic absorption spectrometry has many uses in

different areas of chemistry such as clinical analysis of

metals in biological fluids and tissues such as whole

blood, plasma, urine, saliva, brain tissue, liver, hair,

muscle tissue. Atomic absorption spectrometry can be

used in qualitative and quantitative analysis.



scientist Alan Walsh,

The concept of atomic absorption spectroscopy (AAS)

came to CSIRO scientist Alan Walsh in a flash of

inspiration as he was gardening at his Melbourne home.

This led to an invention that has since been labelled as

one of the most significant achievements in chemical

analysis last century.

INVENTION



ATOMIC ABSORPTION SPECTROSCOPY PRINCIPLE

➢ The technique makes use of the atomic absorption

spectrum of a sample in order to assess the

concentration of specific analytes within it. It

requires standards with known analyte content to

establish the relation between the measured

absorbance and the analyte concentration and relies

therefore on the Beer–Lambert law.

➢ Electrons promote to higher orbitals for a short
amount of time by absorbing a energy

➢ M + hv → M*
➢ Relises on Beer-Lambert Law
➢ A= a.b.c



AAS INSTRUMENTATION

➢ For instrumentation, flame,non-flame, and graphite

furnace is available in atomic absorption

instrumentation . Any atomic absorption spectroscopy

instrumentation has the following types of

components,

➢ Radiation source-(HOLLOW CATHODE LAMP)

➢ Atomizer-(flame atomizer)

➢ Monochromater

➢ Detecter

➢ Amplifier

➢ Recorder





❑ RADIATION SOURCE 

➢ HOLLOW CATHODE LAMP

✓ Hollow cathode lamps (HCL) are the most common

radiation source in LS AAS.[citation needed] Inside

the sealed lamp, filled with argon or neon gas at low

pressure, is a cylindrical metal cathode containing the

element of interest and an anode. A high voltage is

applied across the anode and cathode, resulting in an

ionization of the fill gas. The gas ions are accelerated

towards the cathode and, upon impact on the

cathode, sputter cathode material that is excited in

the glow discharge to emit the radiation of the

sputtered material, i.e., the element of interest.



❑ ATOMIZER

➢ Flame atomizer

The atomizers most commonly used nowadays are

(spectroscopic) flames and electrothermal (graphite

tube) atomizers. Other atomizers, such as glow-discharge

atomization, hydride atomization, or cold-vapor

atomization, might be used for special purposes

The oldest and most commonly used atomizers in AAS
are flames, principally the air-acetylene flame with a
temperature of about 2300 °C and the nitrous oxide[3]
system (N2O)-acetylene flame with a temperature of
about 2700 °C. The latter flame, in addition, offers a
more reducing environment, being ideally suited for
analytes with high affinity to oxygen.

A laboratory flame photometer that uses a propane
operated flame atomizer
Liquid or dissolved samples are typically used with flame
atomizers.





❑ Monochromator

➢ A monochromator is an optical device that transmits

a narrow band of wavelengths of light or other

radiation from a wider range of wavelengths. The

atoms in the AAS instrumentation accept the energy

of excitation and emit radiation. A desired band of

lines can be isolated with a monochromator by

passing a narrow band. The spectra through a

monochromator can be shown by a curve.

➢ Detector

✓ A detector can convert light coming from a

monochromator to a simplified electrical signal.

Generally, we used a photomultiplier tube as a

detector in the atomic absorption spectroscopy

instrument.

✓ A detector can be tuned to respond by a specific

wavelength or frequency.

➢ Recorder

✓ The recorder can receive electrical signals from the

detector to convert them into a readable response.

✓ In atomic absorption spectroscopy instrumentation,

today we used a computer system with suitable

software for recoding signals coming from the

detector



❑ SOIL INTRODUCTION 

➢ Soil is a mixture of organic matter, minerals, gases,
liquids, and organisms that together support life.
Earth's body of soil, called the pedosphere, has four
important functions:

➢ as a medium for plant growth
➢ as a means of water storage, supply and purification
➢ as a modifier of Earth's atmosphere
➢ as a habitat for organisms

❖ the soil consists of 45% minerals, 50% empty spaces
or voids and 5% organic matter.



➢ Metals are natural constituents of the earth’s surface,

yet aimless human exercises have radically modified

their geochemical cycles and biochemical adjust

➢ Drawn out introduction to metals, for example,

cadmium, copper, lead, nickel, and zic can cause

injurious wellbeing impact in people.These metals are

a reason for ecological contamination from sources,

for example, leaded oil, mechanical effluents,

wastage, and draining of metal particals not with

standing regular starting point from earth layer earth

outside layer. They exist in the street side siltb

because of weathering, interruption of tainting

through the above said sources and ensuring affidavit

along the street side from the water stream. Any

metal species might be viewed as a “contaminant” on

the off chance that it happens where it is undesirable,

or in asharp or fixation that cause an unfavorable

human or natural impact the experimental site covers

the be area around the agricultural sites of

indore(Raw). This research will be carried out in

agricultural area,

➢ industrial sites and the soil of Mumbai (red soil).

❑ MATERIAL AND METHODS 



❖ Material required 

➢ Soil samples, Plastic bag, shovel, 2mm sieve, beakers,

Measuring cylinder, funnel, 100ml air tight bottle,

Whatman filter paper No.42, Distilled water.

❖ Chemical required 

➢ 30% HCL, 70%High Purity HNO3

❖ Instrument required 

➢ Perkin Elmer Atomic Absorption Spectrophotometer A  
Analyst 400.

➢ The sample was collected from the sample location

using a clean shovel. The soil sample was collected at

15cm depth around the sample area, it was

thoroughly mixed and transferred into clean and

labelled bottles for onward analysis.The samples were

mixed, gently homogenized, and sieved through a

2mm mesh sieve. The sample were first air dried. The

resulting fine powder will be kept at room

temperature for digestion.

❖ Sample collection 



❖ Digestion of soil sample 

➢ 1mg of the oven dried sample was weighed using a

top loding balance and placed in a 250 ml Beakers

seperatly to which 15 ml of aquaregia (30%HCL and

70%h High purity HNO3, in 3:1 ratio) will be

added.The mixture was then digest at 70% till the

solution became transparent. The resulting solution

was filtered through whatman filter paper no. 42 and

into a 50 ml dilute to 50 ml volumetric flask and

diluted to mark volume using deionised water and

sample solution was analyze for concentration.

❖ SOIL SAMPLES TAKEN

Sample1:- Agriculture soil (Mau indore) 
Sample2:- Industrial soil (Mau Indore)
Sample3:- red soil ( Indore)

➢ By this we know the different absorption on different

wavelength. The peak was shown by uv spectrometer

of different wavelength by this we know the metal

ions present in the soil sample.

❖ Detection of metal by uv spectrometer 



❖ Peak observed and detection of metal ions 

Sample1:- Agriculture Soil

1st:- 400nm- Nitrogen is present 

2nd :- 320nm- Nritrite ion is present 

3rd:- 300nm-Calcium ion is present 

Sample 2 :- Industrial Soil
1st:-350nm -Iron is present

2nd:-310-Calcium ion is present

Sample 3:- Red soil

1st:-350nm-Iron is present 

2nd:-320-Nitrite ion is present 

3rd:-300nm-Calcium ion is present 

▪ In Agriculture soil, I found 3 metal ions Nitrogen,

Nitrite,and Calcium ion

▪ In Industrial soil, I found 2 metal ions iron and calcium

▪ In Red soil, I found 3 metal ions, Nitrite, and calcium













Where you see yourself in the next 5 years 

✓ First off all I want to fulfill my parent’s dream. 

✓ I am willing to work in a better position in the company 
then I will always be ready for the profit of the company.

✓ I want to do my work with full dedication and 
devotion.

✓ My main motive is to secure good position in future and to
be Financially Independent.

✓ I want my parents to be free from there financial duties
and definitely I will support my parents in every aspect.

✓ I had always focused on helping and supporting people
and my colleagues , in the same way I will continue
supporting people for good cause.

✓ Happiness is my major priority in life, So I will focus on
being happy and will work more better for keeping my
family happy !

SHIVKUMAR SINGH PARASTE  
M.Sc. final 



                                             

                                
                               SESSION: 2021-2022  

                       DEPARTMENT OF GEOLOGY 

                    INTERNSHIP REPORT ON  

                  TOPIC-   PLANNING OF ANY MINE AREA    

                              
NAME OF THE INSTITUTE: GOVT. HOLKAR SCIENCE         
COLLEGE, INDORE 

 UNDER THE GUIDANCE OF MAHIPAL SOLANKI SIR 

 

SUBMITTED TO:                            SUBMITTED BY:          
DR. VISHNU GADGIL                          NAINI LILHARE                   
[HOD , Geology Department]                       [M.Sc. Final Year] 

                                                                                DS2014987                            

GOVT. HOLKAR SCIENCE 

COLLEGE INDORE (M.P.) 



                                                                                                                                                                                       

                    ACKNOWLEDGEMENT 

 

“It is not possible to prepare a project report without the 
assistance and encouragement of other people. This one 
is certainly no exception.” 

On the very outset of this report, I would like to extend 
my sincere and heartfelt obligation towards all the 
personages who have helped me in this endeavour. 
Without their active guidance, help, cooperation and 
encouragement, I would not have made headway in this 
project.  

I am ineffably indebted to MAHIPAL SOLANKI SIR 
(M.Sc. GEOLOGY) RQP/DGMMP/203/2018 for 
conscientious guidance and encouragement to 
accomplish this assignment.  

I am extremely thankful and pay my gratitude to my 
faculty DR. VISHNU GADGIL SIR [HOD] and DR. 
SHAILESH CHAURE SIR for his valuable guidance and 
support on completion of this project in its presently.  

I extend my gratitude to GOVT. HOLKAR SCIENCE 
COLLEGE, INDORE for giving me this opportunity. 

Any omission in this brief acknowledgement does not 
mean lack of gratitude. 

THANK YOU 



 
1.WHAT IS MINING? 

Mining is the process of excavating ore minerals along with minimum waste 

rocks from Earth’s crust for the benefit of humankind. The activities consist 

of handling lose ground, drilling and blasting of hard rocks, removal of broken 

materials from the workplace, and supporting the ground for safe operations. 

Various mining methods are available to exploit different types of deposits. 

The prime objective is to mine in the safest conditions and economically 

without sacrificing the interest of the conservation of minerals - a non-

renewable wasting asset. 

  The choice of mining techniques depends on the following: 

  1. Nearness to surface. 

  2. Nature of overburden.  

  3. Shape, size, regularity, and continuity. 

  4. Strike, dip, thickness, and rock strength. 

  5. Nature of mineralization. 

  6. Host and wall rock condition.  

  7. Stripping/overburden and ore-to-waste removal ratio. 

  8. Possibility of minimizing internal and external dilution. 

  9. Availability of infrastructures. 

 10. Cost of mining and mineral dressing. 

 11. Production target and resource/reserve status.  

 12. Value of primary, associated commodities and value-added elements. 

The first choice of hard rock mining is the adoption of open pit techniques if 

the orebody is exposed to or exists near to the surface. Underground mining 

methods are appropriate to that part of the orebody where open pit operation 

is uneconomic due to high ore-to-overburden ratio. 



Deep-seated deposits are exclusively mined by underground methods. An 

open pit mine continues and changes to the underground method at a later 

period if the orebody persists beyond the ultimate economic limit of the open 

pit option.  

  Mining can be categorized as: 

  1. Small-/medium-/large-scale production.  

  2. Manual/semi-mechanized/fully mechanized operation.  

  3. State/private/joint venture ownership. 

 

 

                                              FIGURE NO. 01  



1.1 UNITED NATIONS FRAMEWORK CLASSIFICATION FOR 
RESOURCES: 

The UNFC system is a recent development in reserve categorization (E/2004/37-E/ECE/1416, 

February 2004) (UNFC, 2004). The scheme is formulated giving equal emphasis to all three 

criteria of exploration, investment, and profitability of mineral deposits. The format provides: 

1. stage of geological exploration and assessment,  

2. stage of feasibility appraisal, and  

3. degree of economic viability. 

 The model is represented by multiple cubes (4 * 3 *3 blocks) with geological (G) axis, 

feasibility (F) axis, and economic (E) axis. The three decision-making measures for resource 

estimation are further specified in descending order:  

 

  1.1(a) Geological axis (G)  

     1. Detailed exploration  

     2. General exploration  

     3. Prospecting 

     4. Reconnaissance 

 1.1(b) Feasibility axis (F) 

    1. Feasibility study and mining report 

    2. Prefeasibility study 

    3. Geological study 

 1.1(c) Economic axis (E)  

   1. Economic 

   2. Potentially economic 

   3. Intrinsically economic 

The scheme is presented in a 3D perspective {as shown in figure 2} with 

simplified numerical codification facilitating digital processing of information. 

Each codified class displays a specific set of assessment stages with 

associated economic viability. The scheme is internationally understandable, 

communicable, and acceptable across national boundaries under economic 

globalization, which makes it easy for the investor to take the right decision. 

The government of India has accepted and adopted the UNFC classification 

reporting code for submission of annual mineral reserves and resources 

updates for all official purposes. 



 

                                        FIGURE NO. 02 

 



2. WHAT IS MINE PLAN? 

 Mine Plan means the life of mine plan as updated by the Licensee from      

time to time for sequencing of the development of the Project. 

Mine Plan means a proposal for mining on a mining site, including a 

description of the systematic activities to be used for the purpose of extracting 

minerals. 

Mine Plan means a detailed description of the mine and proposed mining 

works to optimize return on investment, through capital investment, design, 

extraction scheduling, and preparation of the mineral product in accordance 

with mineral specifications. 

 Mine Plan means the mining plan proposed by Lessee and approved by 

Lessor. The Mine Plan shall be agreed upon by Lessor and Lessee within 

twelve (12) months of the Effective Date and shall identify all portions of the 

Leased Premises to be mined. 

 

 

  

 MINE PLANNING OBJECTIVES 

             MINE 

Maximum 

profits 

Recoveries 

Maximum 

production 

capacity 

Minimise 

production costs 

Minimise waste 

Extraction 

Minimise 

preproduction 

period 

    Minimise haul 

distances 

         Slope safety   and   

economic balance 

EQUIPMENT 

  Optimum PM plan 

Maximize equipment 

availability 

Maximize equipment 

utilization 

Maximize economic useful 

lives 

Efficient equipment 

operators 

Maintain appropriate 

inventory levels 

 

PROCESS PLANT 

Maximize process 

plant capacity 

Grade variability 

Maximize efficiency 

Minimize waste 

Minimize processing 

cost 

Maintain smooth ore 

flow through 
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Mining plan is prepared as per manual of IBM in line with SDF principle.  

The Indian Bureau of Mines (IBM) established in 1948, is a multi-disciplinary 

government       organisation   under the Department of Mines, Ministry of 

Mines, engaged in promotion of  conservation, scientific development of 

mineral resources and protection of environment in mines other than coal, 

petroleum & natural gas, atomic minerals and minor minerals. 

The primary mission of Indian Bureau of Mines is to promote systematic and 

scientific development of mineral resources of the country (both onshore and 

offshore), through regulatory inspections of the mines, approval of mining 

plans and environment management plans to ensure minimal adverse impact 

on environment. 

2.1 SOME IMPORTANT PERSONS RESPONSIBLE FOR THE MINING PROCESS:         

Recognised qualified person [RQP]: 

The persons earmarked for preparation of mining plans either by      

themselves or for guiding and supervising the work of a team engaged in the    

preparation of the mining plans. 

Directorate General of Mines Safety [DGMS]: 

DGMS is the Regulatory Agency under the Ministry of labour and 

employment, Government of India in matters pertaining to occupational 

safety, health and welfare of persons employed in mines. As an arm of the 

Ministry of Labour, the role of DGMS is to act as a watch dog to see that 

the mine management comply with the statutory provisions relating to 

occupational safety and health in mines. DGMS officers make periodic 

inspections to make sample checks. 

Directorate of Geology and Mining [DGM] : 

The twin function of Directorate of Geology and Mining are Mineral 

Exploration and Mineral Administration. 

The main functions and activities of the Directorate are systematic survey 
and assessment of mineral deposits of the state. The Directorate also strives 

for ground water monitoring & its exploration for sustainable development 

of ground water Grant of exploration licenses, mining leases on minerals and 
petroleum to both public and private sector organization sources. The 

Directorate is also engaged in the work of geological disaster management 

like earthquake, landslides and any incidents time to time to mitigate the 
geological disaster as well as for its better preparedness. 

The Directorate supports necessary administration and information to our 

leases and potential investors. 
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 2.2 SOME POINTS WHICH WE DISCUSS IN ANY MINING REPORT ARE                         
ELABORATED BELOW: 
 
Introduction: This point includes the general information of the applicant, the 

prospecting agency, the RQP who designed the plan, and the locality. This 

information includes the name of the applicant, address, contact details, e-

mail……. 

Location and accessibility: This includes the complete details of the area (with 

location map) and the surrounding region. The information includes: location 

details with map, the existence of public road/ railway line.  

Geology and exploration: It includes a brief description of the topography and the 

general geology of the area including mine geology, drainage pattern, and a 

topographic plan of the lease area. 

Mining: It includes a brief description of the mining methodology including the 

existing and proposed method for developing the deposit with all the 

parameter designs. 

Blasting: The blasting briefly describes the methodology of the blasting to be 

used in the mine including the blasting method, types of explosives, the 

blasting parameters, the powder factor in ore, and the details about secondary 

blasting if needed, and the storage of the explosives. 

Mine drainage: Mine drainage involves the details about the water level in the 

area including the depth of the water table in the area as studied by the 

observations from nearby wells, quantity and quality. 

Stacking of mineral rejects and disposal of the waste: Stacking of mineral rejects and 

disposal of the waste deals with the brief information about the nature and 

the quantity of  top soil or the overburden, and the mineral rejects. It includes 

a brief description of how the waste mineral rejects would be generated and 

deposited in the next five years.   

Use of mineral: It describe briefly the end use of the mineral (sale to intermediary 

parties, captive consumption, export, industrial use), physical and chemical 

specifications stipulated by buyers and blending of  different grades of ores.  

Others: It includes all information related to site services and manpower 

(operator, keeper, labor etc.) 

Mineral Processing: ROM sizing & sorting will be done at mine site. 

 

Environmental management plan: It includes following points- 

 Base line information: It includes detailed information about existing 
land use pattern.  

 Details of land around 60 m and 500 m radius of the applied area. 

 Water Regime. 



 Flora and Fauna. 

 Quality of air, ambient noise level and water. 

 Climatic conditions: It includes temperature, rainfall, relative 

humidity of the area. 

 Human satellite chart. 

 
Compliance of safety rules: It includes safety measures such as stabilization and 

vegetation of dumps, measures of minimizing effect on water regime, 

treatment and disposal of water from mine, protective measures for ground 
vibration/ air blast caused by blasting etc. 

 

Progressive mine closure plan: It includes all the points related to mine closure such 
as – 

 Water quality management. 

 Acid mine management. 

 Air quality management. 

 Waste management. 

 Top soil management. 

 Disposal of mining machinery. 

 Disaster management and risk assessment. 

 Afforestation. 

                                                   
                                                 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
                                                  3.EXERCISE:  

 

Here is a mine plan sample which we made by taking an area in our college 

campus as an example. 

We took an area of cricket ground of Holkar Science College, Indore.  

 

 

                     

     SATELLITE IMAGE OF GOVT. HOLKAR SCIENCE COLLEGE, INDORE 

 

As shown in the image we took 07 coordinates (shown in Table no. 01) and 

made a polygon which represent our mining area.  

                                

 

 



 

 

Following are the coordinates of the given area:  

 

                                              TABLE NO. 01        

S. No.          X      Y 

1. 589565 2510120 

2. 589565 2510220 

3. 589615 2510270 

4. 589715 2510320 

5. 589765 2510270 

6. 589715 2510220 

7. 589665 2510120 

8. 589565 2510120 

 

The area of given coordinates is calculated by shoelace formula. 

3.1 SHOELACE FORMULA: 

The shoelace formula, shoelace algorithm, or shoelace method (also 

known as Gauss's area formula and the surveyor's formula) is a 
mathematical algorithm to determine the area of a simple polygon whose 

vertices are described by their Cartesian coordinates in the plane. It is called 

the shoelace formula because of the constant cross-multiplying for the 
coordinates making up the polygon, like threading shoelaces. It has 

applications in surveying and forestry, among other areas.The formula was 

described by Albrecht Ludwig Friedrich Meister in 1769. 

 
 

 

https://en.wikipedia.org/wiki/Algorithm
https://en.wikipedia.org/wiki/Area
https://en.wikipedia.org/wiki/Simple_polygon
https://en.wikipedia.org/wiki/Cartesian_coordinates


    
 
                                          FIGURE NO. 03 

Now, as per Shoelace formula we are calculating the area of the given 

coordinates: 
 

 

                                             TABLE NO. 02 

 

S. No.       X       Y X c * Y p -Y c * X p 

1.  589565 2510120        0 

2.  589565 2510220 -58956500 

3.  589615 2510270 96032750 

4.  589715 2510320 221546250 

5.  589765 2510270 155001750 

6.  589715 2510220 -96025250 

7.  589665 2510120 -66539500 

8.  589565 2510120 -251012000 

   Total = 47520 

 

 

 

               Area of the given coordinates  

                                                        = 47,520/2 = 23,760 m sq. 

              Volume of the calculated area  

                                                        = 23,760*30 



                                                       =7,12,800 cum. 

 

             Hence total mineral resource is    712800 cum.  

 

 
 
 
 
 
 
 
 
Details or reserves calculation by Surface Geological method are as follows: 
 

3.2 CALCULATION OF GEOLOGICAL RESERVE PROBABLE G2 

 

Measured mineral resource:    

                                                 TABLE NO. 03 

Mineral Area (m sq.) Avg. thickness of 

mineral body (m) 

Volume of mineral 

body  

(cum) 

    - 23,760 30 712,800 

 

 

Mineral blocked due to barrier zone: 

                                          TABLE NO. 04 

Mineral Barrier zone 
area (m sq.) 

Avg. thickness of 
mineral body(m) 

Vol. of mineral body  
(cum) 

    - 4,559 30 136,770 

 

Mineral blocked due to slope stability: 

                                                     TABLE NO. 05 



Mineral Bench No. Area blocked in 
bench 

 (m sq.) 

Bench 
height from 

base level 

Vol. of mineral 
(cum) 

   - B - 1  0 30 0 

   - B - 2 4,559 24 109,416 

   - B - 3 3,343 18 60,174 

   - B - 4 2,802 12 33,624 

   - B - 5 2,531 6 15,186 

 

Probable mineral reserves = Indicated mineral resource – Pre-feasibility 

mineral resources 

Pre-feasibility mineral = (Mineral blocked in 7.5m BZ + Mineral blocked due 

to slope stability). 

                                                 TABLE NO. 06 

Mineral Indicated 

mineral 

resource 

Mineral 

blocked in 

7.5mBZ  

Mineral 

blocked 

due to 
slope 

stability 

Pre-

feasibility 

mineral 
resource 

Probable 

mineable 

reserve 

  - A B C D=(B+C) E=(A-D) 

  - 712,800 136,770 218,400 355,170 357,630 

 

 

 

3.3 YEAR WISE DEVELOPMENT AND PRODUCTION FOR THE FIVE -
YEAR PERIOD: 

 

FIRST YEAR: 

During the year 19,201m sq. area will be excavated. Ultimately at the end of 

the year bench B-1 will be formed having face height of 6m. Bench will be 

developed in all direction side of area will be leveled according to surface level. 

 



                                             TABLE NO. 07 

  Bench   B-1 Development and Production 

Avg. area of excavation (m sq.)      19,021 

Face height (m)         6 

Avg. thickness         6 

Volume of bench excavation (cum)      11,5206 

 



SECOND YEAR: 

During the year 15,858m sq area will be excavated. Ultimately at the end of 

the year bench B-2 will be formed having face height of 6m. Bench will be 

developed in all direction side of area will be leveled according to surface level.  

 

                                               TABLE NO. 08 

  Bench   B-2 Development and Production 

Avg. area of excavation (m sq.)      15,858 

Face height (m)         6 

Avg. thickness         6 

Volume of bench excavation (cum)      95,148 

 

 

THIRD YEAR: 

During the year 12,786m sq area will be excavated. Ultimately at the end of 

the year bench B-3 will be formed having face height of 6m. Bench will be 

developed in all direction side of area will be leveled according to surface level. 

 

                                              TABLE NO. 09 

  Bench   B-3 Development and Production 

Avg. area of excavation (m sq.)      12,786 

Face height (m)         6 

Avg. thickness         6 

Volume of bench excavation (cum)      76,716 



  



FOURTH YEAR: 

During the year 9,984m sq area will be excavated. Ultimately at the end of the 

year bench B-4 will be formed having face height of 6m. Bench will be 

developed in all direction side of area will be leveled according to surface level. 

 

                                               TABLE NO. 10 

  Bench   B-4 Development and Production 

Avg. area of excavation (m sq.)      9,984 

Face height (m)         6 

Avg. thickness         6 

Volume of bench excavation (cum)      59,904 

 

 

FIFTH YEAR: 

During the year 7,453m sq area will be excavated. Ultimately at the end of the 

year bench B-5 will be formed having face height of 6m. Bench will be 

developed in all direction side of area will be leveled according to surface level. 

 

                                               TABLE NO. 11 

  Bench   B-5 Development and Production 

Avg. area of excavation (m sq.)      7,453 

Face height (m)         6 

Avg. thickness         6 

Volume of bench excavation (cum)      44,718 



 

3.4 RESULT:  

 Mineable reserves = 357,630 cum. 

 

 Five Year Production = 355,170 cum.  

 

 Average rate of production = 71,034 cum. 

 

The expected life of the mine is five years. 
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Mining Plan Format ( A & B Category Mines)

 Mining Plan Format ( A&B cagtegory Mines)

INTRODUCTORY NOTES

1. 'A' category mines : all mines excluding 'B' Category mines.

B' category mines :

all 'B' Category mines excluding very small 'B' category
mines i.e. manual opencast mines not using explosives
and where the average daily employment ( as per
explanation furnished in MCDR,1988) does not exceed 25.

2. If more space is needed to fill out a block of information, use additional sheets and
attach to form.  All the plans and sections should be in accordance with MCDR,1988
and or MMR,1961

1.GENERAL

a) Name of the applicant  

Address  

District  

State  

Pin Code  

Phone  

Fax  

Gram  

Telex  

e-mail  

b) Status of the applicant  

Private individual  

Cooperative Association  

Private Company  

Public Company  

Public Sector Undertaking  

Joint Sector Undertaking  

Other (pl.specify)  

c) Mineral(s) which are occuring in the
area and which the applicant intends to
mine

 



d) Period for which the mining lease is
granted / renewed / proposed to be
applied

 

e) Name of the RQP preparing the mining
plan

 

Address  

Phone  

Fax  

e-mail  

Telex  

Registration No.  

Date of grant / renewal  

Valid upto  

f) Name of the prospecting agency  

Address  

Phone  

g) Reference no. and date of consent
letter form the State Govt.

 

2. LOCATION AND ACCESSIBILITY

a) Details of area ( with location map)  

District and State  

Taluka  

Village  

Khasra No./ Plot No./ Block Range /
Felling Series etc.

 

Lease Area ( hectares)  

Whether the area is recorded to be in
forest ( please specify whether protected
, reserved etc.)

 

Ownership / Occupancy  

Existence of public road / railway line, if
any nearby and approximate distance

 

Toposheet No. with latitude and longitude  

Land Use Pattern ( Forst, Agricultural,
Grazing, Barren etc.)

 



b) Attach a general location and vicinity map showing area boundaries and existing and
proposed acess routs. It ispreferred that the area to be marked on a Survey of India
topographical map or a cadestral map or forest map as the case may be. However if
none of these are available, the area should be shown on an accurate sketch map on
scale of 1 : 5000.

PART - A

3. GEOLOGY AND EXPLORATION

a) Briefly describe the topography and general geology and local / mine geology of the
mineral deposit including drainage pattern.

b) The topographic plan of the lease area prepared on a scale of 1 : 1000 or 1 : 2000
with contour interval of 3 to 10 m. depending upon the topography of the area should
be taken as the base plan for preparation of geological plan. The details of exploration
already carried out including evidences of mineral existence should be shown on the
geological plan.

c) Geological sections should be prepared at suitable intervals on a scale of 1: 1000 /
1 : 2000.

d) Broadly indicate the yearwise future programme of exploration, taking into
consideration the future production programme planned in next five years as in table
below :-

Year
No. of

boreholes
Total

meterage
No. of Pits and

Dimensions
No. of Trenches and

Dimensions

First        

Second        

Third        

Fourth        

Fifth        

e) Indicate geological and recoverable reserves and grade, duly supported by standard
method of estimation and calculations alongwith required sections ( giving split up of
various categories i.e. proved, probable,possible). Indicate cut-off grade. Availabilty of
resources should also be indicated for the entire leasehold.

f) Indicate mineable reserves by slice plan / level plan method, as applicable, as per the
proposed mining parameters.

4. MINING

a) Briefly describe the existing / proposed method for developing / working the deposit
with all design parameters.

Note : In case of pocket deposits, sequence of development / working may be
indicated on the same plan.

b) Indicate quantum of development and tonnage and grade of production expected



pitwise as in table below :-

Year
Pit
No.
(s)

Overburden ROM Ore
Saleable

Ore

Sub-
grade
Ore

Mineral
Rejects

Ore to
Overbuden

ratio

First              

Second              

Third              

Fourth              

Fifth              

c) Attach - Individual yearwise plans and
sections.

In case of 'A' class mines

Composite plans and yearwise sections In case of 'B' class mines

d) Attach supporting composite plan and section showing pit layouts, dumps, stacks of
sub-grade mineral, if any, etc.

e) Indicate proposed rate of production when the mine is fully developed, and the
expected life of the mine and the year from which effected.

f) Attach a note furnishing a conceptual mining plan for the entire lease period ( for 'B'
Category mines) and upto the life of the mine ( for 'A' Category mines) based on the
geological, mining and environmental considerations.

g) Opencast mines :

i) Describe briefly giving salient features of the mode of working ( mechanised, semi-
mechanised, manual)

ii) Describe briefly the layout of mine workings, the layout of faces and sites for
disposal of overburden / waste. A reference to the plans enclosed under 4(b) and 4 (d)
will suffice.

h) Underground mines :

i) Mode of entry ( adit, incline, shaft, ramp / decline)

briefly describe the reason for choosing the mode of entry indicated above ( keeping in
mind the considerations of systematic mining and prevention of damage to the
environment)

ii) System of winding / hoisting

attach a note briefly descibing the system and linking it with :

- it's adequacy for the desired rate of production and raising / lowering of men and
material

- the ventilation system

iii) Underground layout



attach a note briefly describing the underground layout using longitudinal sections and
level plans where necessary. Indicate :

- sizes and intervals of levels and raises / winzes with proper reasoning

- proposed extent of development, yearwise, for the first five years alongwith the
support system

iv) Method and sequence of stoping

- describe briefly the method of stoping to be adopted illustrated by cross sections and
longitudinal sections

v) Mine ventilation:

attach a not outlining the steps to be taken for securing an adequate supply of air in all
parts of the mine and prevention of noxious gases produced and excessive rise of
temperature or humidity so as to ensure adequate ventilation of the mine, accompanied
by mine ventilation plan / diagram

i) Extent of mechanization

describe briefly including the calculation for adequacy and type of machinery and
equipment proposed to be used in different mining operations.

(1) Drilling Machines

Type Nos.
Dia. of

hole
(mm)

Size /
capacity

Make
Motive
Power

H.P.

1            
2            
3            

(2) Loading Equipment

Type Nos.
Bucket

capacity in
Cu.m.

Make
Motive
Power

H.P.

1          
2          
3          

(3) Haulage and Transport Equipment

(a) Haulage within the mining leasehold

Type Nos.
Size /

capacity
Make

Motive
Power

H.P.

1          



2          
3          

whether the dumpers are fitted with exhaust conditioner should be indicated

(b) Transport from mine head to the destination

Describe briefly the transport system ( please specify)

- ore transported by : own trucks / hired trucks

- main destination to which ore is transported ( giving to and fro distance)

Details of hauling / transport equipment :

Type Nos.
Size /

capacity
Make

Motive
Power

H.P.

1          
2          
3          

(4) Miscllaneous

describe briefly any allied operations and machineries related to the mining of the
deposit not covered earlier.

(A) Operations

(B) Machineries deployed

Type Nos.
Size /

capacity
Make

Motive
Power

H.P.

1          
2          
3          
4          

5. BLASTING

describe briefly

a) broad blasting parameters like charge per hole, blasting pattern, charge per delay,
maximum number of holes blasted in a round, manner and sequence of firing, etc.

b) type of explosives used / to be used

c) powder factor in ore and overbuden / waste / development heading / stope

d) whether secondary blasting is needed, if so describe it briefly

e) storage of explosives ( like capacity and type of explosive magazine)

6.MINE DRAINAGE



a) likely depth of water table based on observations from nearby wells and water
bodies

b) workings expected to be ________ m. above / reach below water table by the year
________ .

c) quantity and quality of water likely to be encountered, the pumping arrangements
and places where the mine water is finally proposed to be discharged

7. STACKING OF MINERAL REJECTS AND DISPOSAL OF WASTE

a) indicate briefly the nature and quantity of top soil, overburden / waste and mineral
rejects likely to be generated during the next five years :

Year Top Soil
Overburdern /

waste
Mineral Rejects*

First      
Second      
Third      
Fourth      
Fifth      

* Threshold values in respect of apatite and rock phosphate, bauxite, barytes, chromite,
chinaclay / kaoline and sillimanite, limestone, manganese, magnesite, talc / steatite /
soapstone, and wollastonite minerals as evolved by IBM may be adopted , as applicable

b) land chosen for disposal of waste with proposed justification

c) attach a note indicating the manner of disposal and cofiguration, sequence of build
up of dumps alongwith the proposals for the stacking of sub-grade ore, to be indicated
yearwise.

8. USE OF MINERAL

a) describe briefly the end-use of the mineral ( sale to intermediary parties, captive
consumption, export, industrial use)

b) indicate physical and chemical specifications stipulated by buyers

c) give details in case blending of different grades of ores is being practised or is to be
practised at the mine to meet specifications stipulated by buyers.

9.OTHER

Describe briefly the following :

a) Site services :

b) Employment potential :

Highly Skilled

Skilled

Semi-Skilled



Un-Skilled

10. MINERAL PROCESSING

a) If processing / beneficialtion of the ore or minerals mined is planned to be
conducted on site or adjacent to the extraction area, briefly descibe the nature of the
processing / beneficialtion. This should indicate size and grade of feed material and
concentrate ( finished marketable product), recovery rate.

b) Explain the disposal method for tailings or waste from the processing plant (
quantity and quality of tailings proposed to be discharged, size and capacity of tailing
pond , toxic effect of such tailings, if any, with process adopted to neutralise any such
effect before their disposal and dealing of excess water from the tailing dam).

c) A flow sheet or schematic diagram of the processing procedure should be attached.

d) Specify quantity and type of chemicals to be used in the processing plant.

e) Specify quantity and type of chemicals to be stored on site / plant.

f) Indicate quantity ( cu.m. per day) of water required for mining and processing and
sources of supply of water. Disposal of water and extent of recycling.

PART - B

11. ENVIRONMENTAL MANAGEMENT PLAN

a) Attach a note on the status of baseline information with regard to the following :

- existing land use pattern indicating the area already degraded due to quarrying /
pitting, dumping, roads, processing plant, workshop, township etc in a tabular form.

- water regime

- flora and fauna

- quality of air, ambient noise level and water

- climatic conditions

- human settlements

- public buildings, places of worship and monuments

- attach plans showing the locations of sampling stations

- does area ( partly or fully) fall under notified area under Water ( Prevention & Control
of Pollution), Act, 1974

b) Attach an Environmental Impact Assesment Statement describing the impact of
mining and beneficiation on environment on the following over the next five years ( and
upto conceptual plan period for 'A' category mines)

i) Land area indicating the area likely to be degraded due to quarrying / pitting,
dumping, roads, workshop,processing plant, township etc.

ii) Air quality

iii) Water quality



iv) Noise levels

v) Vibration levels ( due to blasting)

vi) Water regime

vii) Socio-economics

viii) Historical monuments etc.

c) Attach an Environmental Management Plan (supported by appropriate plans and
sections) defining the time bound action proposed to be taken with sequence & timing
in the following areas ( or diagrams should be used ) :

- temporary storage and utilisation of topsoil

- yearwise proposal for reclamation of land affected by abandoned quarries and other
mining activities during first five years ( and upto conceptual plan period for 'A'
category mines) clarifying the extent of back filling and recontouring and / or
alternative use of unfilled / partially filled excavations / road sides / slopes and mine. 
In case abandoned quarries / pits are proposed to be used as reservoir, their size ,
water holding capacity and proposal for utilisation of such water be given.

- programme of aforestation, yearwise for the initial five years ( and upto conceptual
plan period for 'A' category mines) indicating the number of plants with name of
species to be afforestated under different areas in hectares.

- stabilisation and vegetation of dumps alongwith waste dump management yearwise
for the first five years ( and upto conceptual plan period for 'A' category mines).

- measures to control erosion / sedimentation of water courses.

- treatment and disposal of water from mine.

- measures for minimising adverse effects on water regime.

- protective measures for ground vibrations / air blast caused by blasting,

- measures for protecting historical monuments and for rehabilitation of human
settlements likely to be disturbed due to mining activity.

-socioeconomic benefits arising out of mining.

d) Monitoring schedules for different environmental components after the
commencement of mining and other related activities. ( for 'A' category mines only)

Note : Ground vibration studies are to be carried out for virgin area / new leases after
one year from the commencement of mining activities. ( for 'A' category mines only)

Note : While preparing mining plans various circulars issued by CCOM particularly the
Circular No. 2/91 regarding conceptual plan , 5/91 regarding requirement of exploration
and existence of mineral, 3/92 regarding generation of baseline data by mechanised
mines etc. may also be referred and taken into account.
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Introduction 

 
Atomic Absorption Spectrophotometry (AAS) is currently used to identify elements present in a 

wide variety of substances.  For example, AAS is routinely used to determine the concentration 

of elements in blood, in metal alloys, in soil, in plant and animal tissue, and in food products.  

The sample for this experiment will be a commercially available multivitamin.  Multivitamins 

contain a wide variety of chemical species including minerals considered to be beneficial to 

human health.   

AAS is an instrumental method of quantitative and qualitative analysis which uses the 

characteristic absorption spectrum associated with each element.  As discussed in lectures, 

absorption of electromagnetic energy by atoms causes electrons to be raised to higher energy 

levels and results in absorption spectra.  This occurs during Atomic Absorption (AA) 

Spectrophotometry.  In contrast, energy emission occurs when electrons fall back to lower 

energy levels.  This process is observed in Atomic Emission Spectrophotometry, which could 

also be used for elemental analysis.  

During AAS analysis, an aqueous sample is sprayed into a flame which supplies the energy to 

dissociate a sample into ground state atoms.  This is known as sample atomization.  The aqueous 

solvent is evaporated.   Light with a characteristic wavelength of the analyte (in our case, iron at 

λ= 372.0 nm) is then shone at the flame and the analyte atoms absorb electromagnetic energy.  

The absorbance is directly proportional to the concentration of analyte atoms in the sample.  

Qualitative analysis refers to the determining whether an analyte is present or not in a sample.  In 

order to do quantitative analysis (finding the actual amount present), calibration of the AAS 

using standard solutions containing known amounts of iron is required.   

 

 



Working Principle Of AAS 

 

AAS method is similar to that of spectrophotometer. The only exception is the replacement 

sample cell by flame. In AAS monochromatic light for a particular element is produced by a 

hallow cathod lamp utilizing that element as the cathode.The monochromatic light produced by 

lamp is beamed through long flame into which is aspirated the solution to be analysed. The heat 

energy dissociate the molecules and convert the components to atomes. At flame temperature 

some atoms in the solution are activated,but most of the atoms are remain in the ground state.The 

ground state atoms of the same element as in the hallow cathode cup absorb their own resonance 

[riflected ] lines.The amount of light absorbed varies directly with their concentration in the 

flame The transmitted light thatis not absorbed reaches the monochromatror.The monochromator 

passes only the wavelength close to the resonance lines of the perticular elements to be anlysed 

then the transmitted light strikes a detector and the decrease in transmitted light is measured. 

 

  



Instrumentation 

 

A typical atomic absorption spectrophotometer consists of four major parts:  a light source 

(lamp), a monochromator, a burner or furnace unit, and a light sensitive detector.  Refer to the 

simplified sketch shown in Fig. 1 for the following discussion. 

a. The light source or lamp: 

 The most popular design is a hollow cathode lamp consisting of an Ar or Ne gas filled tube 

with a cathode made from the element undergoing analysis (in our case, iron).  The hollow 

cathode lamp thus emits narrow spectral lines at wavelengths characteristic of this element.  

 

b. The burner or furnace: 

The purpose of the burner or furnace unit is to evaporate the solvent and atomize the 

sample. This produces analyte atoms in their ground state. The ground state atoms are then 

capable of absorbing the spectral lines emitted by the light source.  

Figure 1. Simplified layout of an Atomic Absorption Spectrophotometer 

 



 

This promotes an electron to a higher energy level and results in the atom being in an 

excited state. 

 The most common and lower cost AA instruments use a flame as the method of sample 

atomization.  In these, the sample undergoing analysis is aspirated (drawn) into the 

instrument and then sprayed into the flame via a nebulizer.  The flame heat supplies the 

energy to dissociate the sample into atoms. 

A variety of such flame burners are available. An air/acetylene mixture is the most 

common oxidant/fuel used with these burners.  When a hotter flame is required, a nitrous 

oxide/acetylene mixture is used. 

 

Nebulizer 

 



c. The monochromator: 

 The purpose of the monochromator is to select and filter the spectral lines emerging from 

the hollow cathode lamp.  This is done by using a prism or grating to disperse the spectral 

lines.  The prism or grating is set at such an angle to allow only the wavelength chosen for 

measurement to pass through the exit slit to the detector.  For our analysis, we are selecting 

a characteristic wavelength from iron’s atomic line spectrum.   

 

d. The detector: 

 Any photosensitive device may be used as a detector provided that it is responsive to the 

characteristic wavelength that is being used. It must also be sensitive enough to measure 

the change in radiant energy caused by any absorption by the sample in the flame. 

 The most common detector in AA spectrophotometery is either a phototube or a 

photomultiplier.  The detector is connected to an amplifier and produces a value in terms of 

absorbance "units". 

 



 

Laboratory Experiment analysis of iron by AAS 

Absorbance/Transmittance and the Calibration Curve  

 

From the fundamental laws of photometry, the concentration of an absorbing species can  

be related to the amount of energy that a species absorbs from a light beam. By comparing the 

incident beam intensity, Io, with the transmitted beam intensity, It, we  

can define two parameters: 

 

 

          Transmittance,    Absorbance,    

 

 

 

For our purposes here, we merely need to know that absorbance, A, is proportional to  

the concentration of absorbing atoms in the flame.   

 

Thus by observing the absorbance value on the readout meter of the AAS,  

we can determine the atom concentration in the sample being aspirated. 

 

 

It is necessary to first calibrate the instrument for the particular atom or element under  

analysis.  This can be done by running a series of standard solutions through the  

spectrophotometer.  If we construct a graph of absorbance versus concentration, we  

should obtain a straight line plot (see Figure 2).  Such a graph is known as a calibration  

curve and can be used to easily determine the concentration of unknown samples. 
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Figure 2.  Calibration Curve for Iron prepared using a Varian AAS model 55B 

 

Sample Preparation 

 

For the analysis of real samples, the sampling and sample preparation step must be designed to 

answer the analytical question.  In this experiment, the goal is to determine the concentration of 

iron in a multivitamin tablet.  The tablet is a solid sample containing a variety of species with 

different properties.  In order to analyze the iron by AAS, we must first treat the vitamin so that 

all the iron is released into an aqueous solution.  Accurate quantitative analysis depends on 

ensuring that all of the iron in the tablet ends up in the sample to be analyzed.   

  

Our sample prep will involve two steps: 

 

 Dissolving Analyte for AAS Determination: 

 In some cases, solid samples can simply be dissolved in aqueous solutions. If a solid 

sample does not dissolve on its own, acid is often used to assist the process.  The iron is 

more soluble in acidic solution so this will aid in releasing the iron into solution more 

quickly.  The addition of heat also increases the speed of the dissolution.  Ensuring all the 

iron ends up in the solution improves the accuracy of the analytical determination.   

Filtration: 

 The multivitamin tablet contains many substances which will not be soluble under the 

above conditions.  These solids will need to be removed from solution by filtration prior to 

AAS analysis so they do not interfere with the determination. 
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Experimental Procedure  

 

The following procedure is broken into 4 parts: 

- preparing an unknown iron (multivitamin) solution 

- preparing a calibration curve for the AA spectrophotometer 

- diluting the unknown sample to a concentration range which is compatible with the 

sensitivity of the AA spectrophotometer 

- running the samples through the spectrophotometer 

 

 

A. Preparation of unknown Fe (multivitamin) solution  

 

1. Obtain a multivitamin tablet from a laboratory instructor. Record the brand name.  

Record the mass of iron per tablet as indicated on the label. 

 

2. Place the multivitamin tablet in a 150 mL beaker.  Add 20 mL of 6M  hydrochloric 

acid, HCl(aq), to the tablet.  Swirl the beaker gently.  You may let this sit while 

preparing your standard solutions in Part B.  Periodically swirl and note any 

observations.  When Part B is complete come back to Step 3. 

 

3. Heat the 150 mL beaker containing the multivitamin tablet and acid on a hotplate in 

the fumehood (setting 4) for 10 minutes.  Periodically swirl the beaker gently. Note 

any observations.   

 

4. Prepare a fluted filter paper.  Gravity filter the multivitamin solution into a 100 mL 

volumetric flask (If you are concerned about the potential smell, you may wish to do 

this step in the fumehood).  Rinse the 150 mL beaker with 20 mL of 6M HCl(aq) then 

pour this through the filter paper.  Rinse the 150 mL beaker with 20 mL of deionized 

water and pour this through the filter paper.   

 

5. Fill the volumetric flask to the 100 mL mark with deionized water.   

 



 

B. Preparation of Fe calibration standards 

 

 1. Obtain approximately 40 mL of the 500 mg/L iron stock solution in a dry 50 mL 

beaker.  This stock solution will be used to prepare the calibration solutions for the 

spectrophotometer. 

 

 2. Using five 100 mL volumetric flasks and a 10 mL Mohr pipet, make up a series of 

standard solutions containing approximately 1, 2, 3, 4 and 5 mL of your calibrating 

stock solution.  Record to 2 decimal places the exact volume taken.  Fill to the 100 

mL mark with deionized water. 

  It is critical to be accurate in your pipetting and filling to the mark. 

 

C. Dilution of unknown Fe (multivitamin) solution for analysis 

 

 1. Obtain 40 mL of the prepared unknown multivitamin solution in a dry beaker 

(prepared in Part A). 

 

 2. Dilute the unknown multivitamin solution so that its concentration will lie within the 

range of your calibration standards prepared above. 

 

  i.e. dilute exactly 25.00 mL unknown solution with water to make 100 mL.  Use a 25 

mL volumetric pipette and a 100 mL volumetric flask. 

 

D. Running samples through AA spectrophotometer 

 

 Prepare a blank sample by filling an autosampler tube half-way with deionized water (label 

as tube 1).   

 

 Transfer a portion of each of your standards (enough to fill the tube half-way) to the 

provided autosampler tubes (label in order as tubes 2-6).  Record the tube number and 

actual standard concentration in your databook.  Transfer a portion of your unknown 

solution to an autosampler tube (label as tube 7).   



 

 Place your labeled autosampler tubes in the provided rack and give them to your Instructor.  

They will assign you a group number which will be added to your tube labels.  (at this 

point, lab session will continue when instrument time scheduled) 

 

 When your group number is called, go to the AAS station and have your Instructor show 

you how to use the atomic absorption spectrophotometer. 

 

 When you are ready to run your samples, on the AAS software screen make sure you are in 

the Analysis tab, as indicated at the top of your screen.   

 

 Using the mouse, click on the “Select” (highlighter) button at the upper left of the sample 

labels.  Then highlight the cells of samples you wish to run (the number of cells highlighted 

should correspond to your number of tubes).  Click again on the “Select” button.  When 

you are ready to acquire the data, click on the “Start” button.   

 

 This will cause the AAS to prepare and zero the instrument, and run your samples in order.  

The absorbance values will be recorded in each cell.  You will also see a live plot of each 

absorbance being acquired on the right hand side of the screen.  Clicking on overlay at the 

bottom of the plot will allow each to be compared.  It takes longer to acquire low 

concentration samples.  Record the absorbance values in your databook once the readings 

are complete.   

 

 You may repeat the process to read your tubes again.   

 
Once you have obtained two readings for each tube, inform your instructor that you are finished 

  



Application of atomic AAS 

 

AAS finds wide application in fields that vary from mining to pharmaceuticals, 

environmental control and agriculture. Most heavy metals are toxic and should be 

avoided as far as possible. If you ever had to use an antibiotic, chances are that the 

quality control process to ensure that the drug is free from the catalysts like palladium or 

platinum used to make them was performed by an AAS. Similarly, the food, cannabis and 

health supplement industries make use of AAS to ensure that their products are safe for 

consumption. In mining, a lot of focus is on the recovery of precious metals like gold 

from old mine heaps. With the help of AAS, the amount of gold can be quantified to 

determine whether it would be profitable to extract it.The analysis of drinking water is 

probably one of the most important applications of AAS, especially in places where the 

environment is not properly cared for. 

 

 Environmental Science 

 Food Technology 

 Pharmaceuticals 

 Petrochemicals 

 Geochemical/ Mining 

 Bio-monitoring 

 Agriculture 

 Nano Materials 

 Pathology 

 Water Analysis ( Ca, Mg, Fe, Si, Al, Ba) 

 Food Analysis  

 Analysis of Animal feedstuffs ( Mn, Fe. Cu, Cr, Se, Zn) 

 Analysis of Soils 

 Clinical Analysis ( Blood Samples, Whole Blood, Plasma, serum, Ca, Mg, Li, Na, K, Fe)  

 In Forensic Sciences 

 Determination of Trace elements 

 Elemental profiles of biological samples 

 Trace elements in artificial fibers  

 Determination of the mode of poisoning. 

 Hair analysis for heavy metal poisons. 

 Determination of ammuniation manufactures. 

 Discrimination of objects/elements. 

 

https://www.technologynetworks.com/tn/articles/how-to-test-for-heavy-metals-in-cannabis-296518
https://www.technologynetworks.com/analysis/articles/heavy-metal-testing-to-improve-cannabis-safety-and-quality-343329


Atomic spectroscopy applications by market 

Market Typical applications 

 

Environmental 

 

Water ,Soil, Air 

Food Food safety ,Nutritional  

labeling 

 

Pharmaceutical Drug development ,Quality 

control 

 

petrochemical Problem refining, Lubricants 

and Oils 

 

Chemical/ industrial Quality control  /Product 

testing 

 

Geochemical /mining 

 

Exploration Research 

Bio-monitoring Biological fluids 

 

Agriculture Soils 

 

Semiconductor Wafers ,High-purity 

chemicals 

 

Nuclear energy Low-level waste process 

water 

 

Renewable energy Biofuels ,Solar panels 

 

Nanomaterials Research 

 



Uses 

 Atomic absorption spectroscopy can be used for the quantitative and qualitative 

determination of metallic elements in biological systems. 

 This also helps in the detection of metals as an impurity in alloys and other mixture. 

 Atomic absoptionspectroscopy has been utilized for the purificatioin of environmental 

samples like water and soil. 

 Detection of metals in pharmaceutical products and oil products can also be done by this 

method. 

 

 

 

Advantages 

 

 Low cost per analysis. 

 High sensitivity (up to ppb detection) 

 High accuracy. 

 Mostly free from inter-element interference. 

 Wide applications across many industries 

 Doesn’t need metals sepration. 

 Smaller quantities of sample (typically 5-50µl) 

 Much more efficient atomization  

 Provide areducing environment for easily oxidised elements. 

 

 

Limitations 

 

 Cannot detect non-metals. 

 New equipment is quite expensive. 

 More geared towards analysis of liquids. 

 Sample is destroyed. 

 Only solutions can be analysed. 

 Less sensitivity compared to graphite furrnance. 

 Relatively large samples quantities are required (1-3ml) 

 Problems with refractory elements. 

 Requires high level of operator skill. 

 

  



Treatment of Data 

 

1. Prepare a computer-generated calibration curve by plotting Absorbance  

(on the y coordinate) versus Concentration Fe (in units of mg/L,  see below). 

 

2. On the calibration curve, indicate how the concentration of your unknown solution was 

determined and then calculate the total amount of iron in the original multivitamin tablet. 

 

3.  Calculate the percent difference between your result and the value provided on the label. 

 



Graphing Results 

 

1. Prepare a computer-generated calibration curve using Microsoft Excel.  Refer to the section 

on Graphing with Excel at the back of the lab manual. 

 

2. Place a descriptive title, date, and your name on the graph. 

 

3. Use the dependent variable (Absorbance) as the y coordinate and the Concentration of iron 

(mg/L) as the x coordinate.  Both coordinates must be labeled showing the units being used 

(if any). 

 

4. Select appropriate scales for the major axis and the minor axis.  For example, major units = 

1.00 and minor units = 0.10. 

 

5. Use a new source for Chart Location. 

 

6. If points line up, you can use Excel’s trend line to draw the calibration curve; otherwise, 

you must use a ruler to draw the best fit straight line. 

 

7. Indicate on the graph how you determined the concentration of the diluted multivitamin 

solution. 

 

8. Landscape your graph (rotate the graph 90
o
 on page) and use most of the page. 

 

9. Change the Plot area to white. 

 

10. Make the major axis grid lines darker than the minor axis grid lines. 



Presentation of Results in Data-Book 

 

Multivitamin Brand : Garfield  Chewable multivitamin reported mass of iron per tablet: 

5mg 

 

Calibration Curve Data:  

Concentration stock solution 500.4mg Fe/L 

Standard ML Stock Solution 

Solution Final Reading Initial Reading Total Added Concentration 

1 10.00 9.00 1.00 5.00 

2 8.50 6.40 2.10 10.5 

3 6.00 3.00 3.00 15.0 

4 10.00 6.10 3.90 19.5 

5 6.00 1.00 5.00 25.0 

 

Calculations: 

1. Calculation of standard solution 1 concentration-  

5.00mg/L 

2. Calculation of original vitamin solution concentration  

Calculation of diluted vitamin solution 

10.5mg/L 

3. Calculation of mg fe in original vitamin solution 

25.0mgFe/L 

 

 

Results 

 

Concentration of Fe stock Solution 

1. 5.00 

2. 10.5 

3. 15.0 

4. 19.5 

5. 25.0 

  



 

Conclusion 

 

1. One of the most important technique in quantitative analysis. 

2. It is based on the absorption of radiation. 

3. Measurements could be done at ppb levels. 

4. It is widely used method. 

5. The preparation of the sample is usually simple and rapid. 
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            INTRODUCTION 
The YCrO 3 is the multiferroics and perovskite type compound. 

 MULTIFERROICE:- Multiferroics are the materials that 
simultaneously exhibit more than one type of ordering include 
magnetic, electrical and elastic order, Magnetic order is 
conventionally driven exchange interaction between magnetic 
dipoles originating from unfilled shells of electron orbits. 

 PERVOSKITE COMPOUND :- A perovskite oxide 
compound have the general stoichiometry of ABO3 formula in 
which A and B are cation is larger than B cation. The potential 
application of these materials include ferroelectric random 
access memory, multilayers ceramic capacitors, magnetic field 
sensor, solid oxide fuel cells (SOFCs), membrane, catalytic 
convertors etc. 

It is very important to improve the multiferroic features of the 
perovskites for obtaining a wide range of the applications. Their 
utility can be enhance by partial substitution of A-site or B-site or 
both side which can improve their properties and increase its 
application. 

Solid oxide fuel cells (SOFCs) is one of the most promising candidates 
for new generation power system for its high energy conversion 
efficiency. It produce fewer pollutants and so have environmental 
advantages but their operating temperature is very high (800° c – 
1000° c) 

In present work YCrO3 and Fe doped YCrO3 [YCr0.9Fe0.103] 
polycrystalline sample was prepared by solid state reaction and 
nanocrystalline sample was prepared by sol gel method and 
comparing the result of both methods. 
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 SOLID STATE REACTION :-  The solid-state reaction 
route is the mostly widely used method for the preparation of 
polycrystalline solid from a mixture of solid starting materials. 
Solid do not react together at room temperature over normal 
time scales and it is necessary to heat them to much higher 
temperature, often to 1000 to 1500 c, in order for the reaction 
to occur at an appreciable rate.    

->Advantage:- It offers simple steps and high yield production. 
->Disadvantage:- It require very high temperature. 

 Steps for solid state reaction 
 

 

 

 

 

                                                    
                                                                      

 
 

 

 

Weighing precursors 

Grinding for 5 h 

Calcination (final product) 

Pelletizing using binder (PVA) 

Sintering 

Characterization 



7 
 

               
=>Weighing precursors                            => Grinding 

 

 

           

=>Calcination (final product)          =>  Pelletization using binder(PVA) 
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                  PREPARED SAMPLE 

 

 

    
                     PREPARED PELLETS 
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 SOL GEL REACTION :-  The sol-gel process is a more 
chemical method (wet chemical method) for synthesis of various 
nanostructures, especially metal nitride nanoparticles. In this 
method, the molecular precursor ( usually metal alkoxide ) is 
dissolved in water or alcohol and converted to gel by heating and 
stirring by hydrolysis/alcoholysis. 

->Advantage:- It is a low temperature technique. 
->Disadvantage:- Rate of reaction can easily be controlled by 
maintaining temperature. 

 Steps for sol gel reaction 

                                           Weighing precursors 

                                                                  Hydrolysis 

                                                     Solution 

                                                                 Condensation 

                                             Gel formation 

 

                                                     Drided gel 

 

                                              Grinding for 1h   

                                                                 Calcination 

                                                   Final product 

   

                                   Pellatization using binder (PVA) 

                                                     Sintering 

                                                 characterization 
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Weighing precursors Requirements 

                               

                solution                                                    Heating                                                    

                                    

    Sample after heating         Grinding 
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  After grinding power forms                               For sintering 

 

 

 

                                   

       After sintering                                                          Pellets                      
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  EXPERIMENTAL PROCEDURE AND               

                                       CALCULATION 
 EXPERIMENTAL PROCEDURE FOR SOLID 

STATE REACTION 
The polycrystalline sample prepared by solid state reaction method 
with the stoichiometric quantity of required oxides. 
 For parent compound ( YCrO3)):- Y2O3(99.9% ) ,Cr2O3(99.9%) 
 For doped compound (YCrFeO3):- Y2O3(99.9% ) ,Cr2O3(99.9% ) 

                                                             And Fe2O3(99.9% ) 

The required quantity of oxides are calculated as follows:- 

                Element             Atomic weight 
Yttrium(Y) 88.905 

Chromium(Cr) 51. 996 
Oxygen(O) 15.999 

Iron(Fe) 55.845 
 

 For 5 gram parent compound(YCrO3)):- 
 Ycro3:- 88.905+51.996+15.999 =188.892 (total 

amount) 
->Y203:- 2×88.905+3×15.999=225.807 

                                        1÷2× 225.807÷188.892×5=2.987 

->Cr2O3:- 2×51.99+3×15.999=151.997 

                                        1÷2×151.997÷188.892×5=2.01 

Total amount of oxide = 2.987+2.01=4.997 

 For 5 gram doped compound (YCr0.9Fe0.1O3):- 
 YCr0.9Fe0.1O3 :-88.905+51.992×0.9+55.845×0.1+15.999×5 
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                       = 189.277(total amount) 
->Y203:- 2×88.905+3×15.999=225.807 

                      1÷2× 225.807÷188.277×5=2.982 

->Cr2O3:- 2×51.99+3×15.999=151.997 

                       0.9÷2×151.997÷189.977×5=1.804 

      ->Fe2O3:- 55.845×2+3×15.999=159.698 

              0.1÷2×159.689÷189.277×5=0.210 

 Total amount of oxide  = 2.982+1.804+0.210=4.996 

1)Weighing precursors:- Weighing the required quantity of solid 
reactant(oxides) that we calculated above to prepare the solid 
crystalline powder by using weighing machine. 

                                          Before weighing the precursor we have to 
tare the weight of butter paper. 

2) Grinding:- After the precursors have been weighed out in the 
required quantity, in the next step they are grind in grinder for 5-6 h. 
For manual mixing small amount of some volatile organic liquid-
preferably acetone or alcohol is added to mixture to aid 
homogenization. This forms a paste which is mixed thoroughly. 
During the process of grinding the organic liquid gradually volatilize 
and has usually  evaporate completely after 10-15 minutes. 

                               Grinding is very necessary step to achieve 
homogenous mixture of reactants. 

3)Sintering (Heat treatment):- Sintering is a process of heating the 
material in a furnace below is melting point until its particles adhere 
to each other. When complete grinding is done. Sintered the sample 
YCrO3 and YCr0.9Fe0.1O3 in the furnace. For this the. sample is kept in 
the crucible. Crucibles are the container that is used the reaction 
must be able to withstand high temperature the common crucibles 
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are silica(1430k),alumina(2200k),zirconia(2300k), manganese(2700k), 
platinum(2045k) and silver(1235k) are used for the reaction. 

                                                In present work alumina crucible is used 
which having the melting point 2200k. Crucible is placed inside the 
furnace at 1000°c temperature for 15h. After the sintering the 
sample is again grind for 1-2h. After the sintering the weight of the 
compound reduce because during the heating impurities are 
removed. 

                   The phase purity and, crystalline nature nature and 
crystalline size of powder sample were analysis by X-ray diffraction 
(XRD) pattern recorded from X-ray diffractometer in a 2𝜃 range from 
20° to 90°. 

4) Pelletizing:- For the electrical measurement powder sample were 
compacted to pallets. Pellets are prepared by mixing 2-3 drops (for 3 
gram sample) of organic compound commonly known as Poly-vinyl 
Alcohol (PVA) as a binding medium for the particles of our sample. 
The pellet is formed by using pelletizer of required diameter under 
the pressure of 2.5 milli tons per inch. Pellets are again sintered in 
furnace at 800°c for 10h.  

                                    Binder is prepared by taking 20ml of distilled 
water mix with approximate 1gram of PVA under the continuous 
magnetic stirring for 15h at 70°c temperature. 

“The experimental process is same for both parent and doped 
compound.” 
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 EXPERIMENTAL PROCEDURE FOR SOl GEL 
REACTION 

The nanocrystalline sample prepared by solid state reaction 
method with the stoichmetric quantity of required nitrate. 

 For parent compound (YCrO3):- Cr(NO3)3×9H20 and Y203 

(as the nitrate of yttrium was not available so the oxide of 
yttrium was mixed with some quantity of nitric acid to 
convert oxide into nitrate) 

 For doped compound (YCrFeO3):- Y203 , Cr(NO3)3×9H20 
and  Fe(NO3)3×9H20 

The required quantity of nitrate are calculate as follows:- 
Element         Atomic weight 

             Yttrium(Y)              88.905 
              Chromium(Cr)                51.999 
              Iron (Fe)                55.845 
              Nitrogen(N)                14.006 
               Hydrogen(H)                 1.007 
              Oxygen(O)                 15.999 

 

   For 5 gram parent compound(YCrO3):- 

->Formula weight 

          1)Y2O3 = 2×88.905+3×15.999=225.807 

2)Cr(NO3)3×9H2O     
=51.996+3[14.0067+3(15.999)]+9[2(1.0079)+15.999] 
=400.147 gram/mol 

        

-> Refine weight 

1) 225.807×1=Y225.807 
2) 400.147×1=400.147 
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->Molecular weight 

      5=(225.807+400.147)x 

      5=625.9546 x 

      X=0.007987799 

->Quantity estimation 

        1)  Y2O3     =       225.807×0.007987799 =1.803700 

        2)  Cr(NO3)3×9H2O = 400.1476×0.007987799= 3.196238 

                                                                             TOTAL = 4.99 

->Calculation of citric acid 

Citric acid = 2.5×(no. of cation)×molecular weight of citric acid 
                   =2.5×8×192.1232×0.007987799 
                   =30.6928300 
 
 For 5 gram doped compound(YCrFe03):- 

         1)Cr(NO3)3×9H2O   

           =51.845+3[14.0067+3(15.999)]+9[2(1.0079)+15.999] 

           =400.147 gram/mol 

 2)Fe(NO3)3×9H20 
=55.845+3[14.0067+3(15.999)]+9[2(1.0079)+15.999] 
=403.996 gram/mol 

-> Formula weight 

1) Y2O3     =       225.807 
2) Cr(NO3)3×9H2O = 400.147 
3) Fe(NO3)3×9H20 = 403.996 

 ->Refined weight 

1) 225.807×1=225.807 
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2) 403.996×0.1=40.399 
3) 400.147×0.9=360.132 

->Molecular weight 

          5=(225.807+40.3399+360.132)x 

          5=626.3394 

          X=5÷626.339 

          X=0.00798289 

->Quantity estimation 

1) Y2O3     =       225.807×0.00798289 =1.80259244 
2) Cr(NO3)3×9H2O = 360.132×0.00798289 = 2.87490052 
3) Fe(NO3)3×9H20 = 40.399×0.00798689= 0.322505562 

                                                       TOTAL= 4.999 

->Calculation of citric acid 

Citric acid = 2.5×(no. of cation)×molecular weight of citric acid 
                   =2.5×11×192.1232×0.00798289 
                   =42.1767052 gram 

 Experimental procedure for sol gel 
reaction 

The pure and Fe doped YCr03 nanoparticles are prepared by sol-gel 
method. All the precursors are 99.9% pure. The nitrate of metal ions, 
such as chromium nitrate nonahydrate [Cr(NO3)3×9H2O] and Iron(lll) 
nitrate nonahydrate[Fe(NO3)3×9H2O] and a oxide[Y2O3] are used as a 
precursor material. The stoichiometric amount of precursor are 
weighting first after weighing the precursor are dissolve in 100ml 
distilled with continuous stirring. Then place the beaker on electric 
oven at 80° c temperature for 2h. when the solution start boiling we 
add 2ml ethylene glycol and 5 pellet of sodium hydroxide one by 
one. After 2h solution evaporate and a gel is form than after 5-10 



18 
 

min the solution get dry precursor powder. Leave this power for 5-6h 
to cool down after cooling the powder is grinded in grinder for 1-2h. 
At last the grinded powder is sintered in furnace for 1h at 800°c 
temperature. 

                  After the sintering the weight of the compound reduce 
because during the heating impurities are removed. 

                   The phase purity and, crystalline nature nature and 
crystalline size of powder sample were analysis by X-ray diffraction 
(XRD) pattern recorded from X-ray diffractometer in a 2𝜃 range from 
20° to 90°. 

->Pelletizing:- For the electrical measurement powder sample were 
compacted to pallets. Pellets are prepared by mixing 2-3 drops(for 3 
gram sample) of organic compound commonly known as Poly-vinyl 
Alcohol (PVA) as a binding medium for the particles of our sample. 
The pellet is formed by  using pelletizer of required diameter under 
the pressure of 2.5 milli tons per inch. Pellets are again sintered in 
furnace at 800°c for 10h.  

 INSTRUMENTS USED FOR 
CHARACTERIZATION 

 XRD Machine  

 X-Ray Diffraction is a rapid analytical technique primarily used 
for phase identification of crystalline materials. It can provide 
information on unit cell dimensions. 

->Principle 

Based on the constructive interference of monochromatic x-
rays and a crystalline sample in which the crystalline structure 
causes a beam of incident x-rays to diffract into many specific 
directions. 
 

->Concept 
The concept of XRD can be explained as follows: 
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->X-rays 
X-rays are the form of high energy electromagnetic radiation. 
These have a wavelength ranging from 10picometers to 
10nanometers. 
X-rays have much higher energy and much shorter 
wavelengths than UV light.  
 
->X-Ray Production 
The x-rays are generated by a cathode ray tube, filtered to 
produce monochromatic radiation, collimated to concentrate 
and directed toward the sample. 
Accelerating electrons with high voltages are allowed to collide 
with a metal target. 
The X-rays are produced when the electrons are suddenly 
decelerated upon collision with the metal target, and these x-
rays are commonly called "Bremsstrahlung or Breaking 
Radiation". 
If the bombarding electrons have sufficient energy, they can 
knock an electron out of an inner shell of the target metal 
atoms. 
Then the electrons from the higher states drop down to fill the 
vacancy, emitting x-ray photons with precise energies 
determined by the electron energy levels. 
These rays are called characteristic x-rays. 
 
 
->Bragg's Law 
It explains the relationship between an x-ray light shooting 
into, and it is reflected off from the crystal surface. 
The law states that when an x-ray is an incident onto a crystal 
surface, with an angle of incidence θ, it will reflect with the 
same angle of scattering θ. 
When the path difference (d) is a whole number (n), of 
wavelength (λ), constructive interference will occur. 
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Bragg's Law is given by: 
                    nλ = 2d sinθ 
Where, 
        λ = wavelength of the x-ray. 
        d = spacing of the crystal layers(path difference). 
        θ = incident angle. 
        n = integer. 

 
 Procedure to operate x-rd machine 

 

Step01):- Switch on the power button after switch on the CPU. 
Step02):-Press the power button of the hardware, press x-ray 
enable. 
Step03):-Click on the software XRDwinPD which is open in 
computer desktop. 
Step04):-After that we get popup box of use password,click 
OK. 
Step05):-we get another box of initialization 
Step06):-Now click on x-ray tube and select the warm up time,                    
the warmup time depends on that after what time we operate 
the machine. 
Daily-7min , 1week- 15 min, 15 days or more – 45 days 
Step07):- During the warmup clean  the sample holder using                         
PVA set the sample in sample holder with the help of glass slit. 
Step08):- After the warmup open the x-rd door and put the 
sample in machine than go to scan tab and write the value of 
start bragg angle 2𝜃=20° stop bragg angle 2𝜃=90°. 
Step09):- Set the dual sec – 1.2 sec. 
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Step10):- Select the divergence 0.5. 
Step11):-Select the spin for power sample (on) and for thin film 
0(off). 
Step12):-Than go to scan choose folder and give the file name 
(sample name). 
Step13):-Than go to new file, our experiment starts. 
                                

 
 
                    X-RAY DIFFRACTION MACHINE 
 

                         
                           SAMPLE HOLDER 
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 DIELECTRIC SETUP 

A material is classified as “dielectric” if it has the ability to store 
energy when an external electric field is applied. If a DC voltage 
source is placed across a parallel plate capacitor,more charge is store 
when a dielectric material is between the plates than If no material 
(a vacuum) is between the plates. The dielectric material increases 
the storages capacity of capacitor by neutralizing charges at the 
electrodes, which ordinarily would contribute to external field. The 
constant. If a DC voltage source V is placed across a parallel plate 
capacitor, more charge is stored when a dielectric material is 
between the plates when if no material (a vacuum) is between the 
plates. 

 Process to operate dielectric set up 

Step01):- Before doing the measurements keep both the clips(black 
and red) in open position. 

Step02):-In module interface select ADJ->Select cable->1m 

Step03):-select ->open -> All->exit ->execute 

Step04):-Now keep both the clips(red and black) in shot position 

Step05):-select ->short->All->EXIT->execute 

Step06):-Now open the LCR Meter sample application properties 
software in laptop 

Step07):-Interface RS232C->select LCR->click yes 

Step08):-Select parameters->click ok 

Step09):-Go to set ->AC set->speed->slow2 

              Then DC set->speed->slow2->click OK 

Step10):-Put the pallet in sample holder, the pallet is painted silver in 
upper and lower surface to make it conducting. 
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Step11):-Check the conductivity by using multimeter. 

Step12):-Attach the clip at the end of the sample holder. 

Step13):-Go to measure->sweep measurement->auto setup ->set 
start and stop frequency->select data count ->select scale log->cliclk 
OK 

Step14):-Select output TEXT FILE in(.csv )format. 

Step15):- Click on start measuring. 

 

                                  DIELECTRIC SETUP 
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 CHARACTERIZATION  
 
 XRD ANALYSIS 

The XRD analysis was employed in order to investigate the 
nature of powder sample , crystalline size(nm), and interplanar 
spacing .  
           XRD data was collected in angular range of 20° to 90°. 
The collected XRD was plotted using origin 16 software. 
The powder X-ray diffraction pattern(XRD) of YCr03 and 
YCr0.9Fe0.1O3  using solid state reaction are shown in below 

graphs.  
 

                  Graph 01:- XRD analysis of YCrO3  
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                            Graph-02:- XRD analysis of YCr0.9Fe0.1O3 

The powder X-ray diffraction pattern (XRD) of YCr03 and 
YCr0.9Fe0.1O3  using sol gel reaction are shown in below graphs.  
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                    Graph03:- XRD analysis of YCrO3 using sol gel method 
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        Graph04:- XRD analysis of YCr0.9Fe0.1O3 using sol gel method 

The XRD pattern show that the sample are well crystalline in nature. 
All the prominent peaks in graph are indexed to various hkl planes 
showing the formation of YCrO3 and fe doped  YCrO3  by both the 
methods.  

             The average crystalline size of the nano particles are  
calculated with the help of Debye Scherrer formula. 

                                             D= k𝜆 /𝛽 cosƟ 

  Where, D=crystalline size in(nm) 

                K=0.9(Scherrer constant) 

                𝜆=1.5406nm(wavelength of X-ray source) 

                𝛽= FWHM (Radian) 

                Ɵ  =Peak position (Radian) 

   The crystalline size is found to be 

 Solid state-        YCr03         =     45  nm 

                       YCr0.9Fe0.1O3=       52  nm 
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Sol gel- -        YCr03         =  38  nm 

                 YCr0.9Fe0.1O3=    40  nm 

The interplanar spacing calculated using Bragg equation. 

                               n 𝜆 = 2d sin Ɵ 

                                      d= n 𝜆/2sin Ɵ 

 where,     𝜆=1.5406 Ǻ (wavelenght of incident X-ray) 

                   Ɵ =peak position (Radian) 

                   n=1(order of diffraction) 

                   d=interplaner spacing or d-spacing 

   The interplaner spacing is found to be 

   Solid state-        YCr03         =     35 Ǻ    nm 

                       YCr0.9Fe0.1O3=  40 Ǻ   nm 

   Sol gel- -        YCr03         = 30 Ǻ    nm 

                 YCr0.9Fe0.1O3=    32 Ǻ    nm 

 DIELECTRIC ANALYSIS 
 
 Dielectric contant vs  frequency graph 
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                    Graph-01:- solid state reaction(YCrO3) 
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                                        Graph-02 :- Solid state reaction(YCr0.9Fe0.1O3) 
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                                  Graph-03 :- Sol Gel Reaction(YCrO3) 

 

 



29 
 

                  

2.0 2.2 2.4 2.6 2.8

1.5

2.0

2.5

3.0

3.5

D
ie

le
ct

ric
 c

on
st

an
t

Log
10

F(hz)

YCr
0.9

Fe
0.1

O
3

 

                         Graph-04:- Sol Gel Reaction(YCr0.9Fe0.1O3) 

The dielectric constant decreased rapidly with the increase in 
frequency. This decrease is due to the reduction of space charge 
polarization effect. 

                                  However at low frequency the dielectric constant 
is high . this is due to the presence of space charge polarization at 
the grain boundary which generate a potential barrier . 
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 CONCLUSION :- 
From the above study it is concluded that due to the more 
homogenous and lower Particle size sample id prepare by sol gel 
method  with respect to the conventional method (solid state 
method). Also the crystalline nature is increases. 

                                By the doping we can see that the particle size is 
increase in both the methods.  

Our sample show strong frequency dependent of dielectric constant. 

Since the material has poor electrical conductivity and get the ability 
to store electric charge due to the phenomenon of dielectric 
polarization. 

                  With the FE doping the conductivity increases. 

 
 APPLICATION 

 Interconnectors in solid oxide fuel cells(SOFS). 
 High temperature electrodes. 
 Catalytic converters. 
 Sensors 
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 Abstract

       This report is based on the
experience that I gathered during my
internship at "Sribal Public H. S. School".
I had high expectation for bringing out
the best from the students and always
tried to motivate the students. There
were mix of different kinds of students. I
tried to establish a good teacher-student
relationship & understand each student. I
always tried to maintain professionalism
and a good relationship with 
colleagues. 
      This report is all about reflective
practice, qualities of good and effective
teacher, task-based teaching, selecting
best method for teaching and some
challenges & obstacles that I had during
my internship and how did I overcome
those ensuring a good and safe learning
environment. Here, I talked about what I
learnt from this journey and how I can
use this experience in my future
teaching. 



Introduction

      My first experience of teaching
started at "Sribal Public H. S. School". I
choose to do internship at a school where
I have the opportunity to practice
teaching. I have learned many new things
during this journey, and I also tried my
best to adjust with the new environment. 
       This journey of teaching has
improved my communication skills,
Patience, Confidence and intreast in
learning new things. This journey was the
best way to utilise the skills & knowledge
that I have learned during my Post
graduate study at "Govt. Holkar Science
College", Indore (M.P.)
               Luckily I got support of students
and teachers of school which really had
great impact on my internship journey. 



An  Ideal  Teacher

                An ideal teacher is a teacher
that devotes themselves to teaching and
building the career of their students.
Students respect ideal teachers a lot,
many students grow up to become
successful and are still thankful to the
teachers who motivated them to become
better. They possess very good qualities
like kindness, good knowledge about
their subject, nice teaching style,
motivating, helping, understanding, and
many more. 
  To become a good teacher two elements
are necessary: enthusiasm or the subject
and a genuine interest in the personal, as
well as professional well-being of the
students. Good teachers who are actually
committed to their students, take care of
them strongly, and constantly support
their students and prepare their students
for facing their future confidently.



What  Makes  
An  Ideal  Teacher

                An ideal teacher is a teacher
that devotes themselves to teaching and
building the career of their students.
Students respect ideal teachers a lot,
many students grow up to become
successful and are still thankful to the
teachers who motivated them to become
better. They possess very good qualities
like kindness, good knowledge about
their subject, nice teaching style,
motivating, helping, understanding, and
many more. 
  To become a good teacher two elements
are necessary: enthusiasm or the subject
and a genuine interest in the personal, as
well as professional well-being of the
students. Good teachers who are actually
committed to their students, take care of
them strongly, and constantly support
their students and prepare their students
for facing their future confidently.



Qualities  Of
An  Ideal  Teacher

         Teaching is the profession which is
not for everyone it takes courage
compassion and a ton of patience.
Teaching needs the special kind of person
to handle this awesome responsibility
and following are the qualities of
outstanding teacher.

1. Patience:- To be a Teacher, the most
important thing is to have patience
because this is the profession where  you
have to give time to make coordination
with the students and where your
strength increases gradually

2. Authority:- Always appreciate and
respect the effort and make positive 
 examples of your Students by directing,
praise at those who demonstrate this
virtue.



3. Excellent communication skills:- If a
teacher's communication  skills are good
they can convey knowledge with better
skill and results.           

4. superior Listening Skills :-  Great
teachers listen hard and then use what
they hear to improve the communication.        

 5. Deep knowledge and passion for the
subject matter:-  There is a saying that a
teacher is only as good at what they
know. If a teacher lacks knowledge in a
subject that dearth of understanding is
passed along to the students.                                 

6. The ability to develop a strong
relationship with students:-  In order to
create successful learning environment,
great teachers need to be able to build
caring relationship with their students.



Challenges  Of   Teaching

     After parents, teachers have the most
important role in a student life. They are
the one who mould the character of their
students and contribute to raising
educated, Sane and responsible citizens
of our country this makes teachers jobs
valuable and significant as they have the
opportunity to impact the lives of
students and the future of the country.
But at the same time this makes the
teachers job challenging and full of
responsibility. They come across many
obstacles, hurdles and challenges.

  Following are the challenges faced by a
teacher:-    

1. Student's Behaviour:- Every student
come from different strata of society and
has a different family background
therefore some students may exhibit
troubled behaviour.                           



2. Heavy  paperwork:- Reports, Ledgers,  
exam paper, test paper, assignment,
project, certificate scoreboards,
attendance sheet and a number of such
other documentation is needed to be
maintained by the teacher. It is a
tiresome and long drawn out process.

3. Class size :-  A number of students in
the class can range anywhere between 40
to 80 students. Most of the time it is lost
disciplining  the class instead of teaching.

4. Health and Stress:-   Hectic work may
take a toll on their both physical as well
as mental health. Teachers many times
have to miss  their lunch and bathroom
breaks  and are stressed with the amount
of work that they have been assigned.

5. collaboration:- Teachers need to
establish proper communication among
themselves, students and parents to
ensure a smooth functioning of a school.



        An ideal teacher is a teacher that
devo I always tried to have my
expectation high and tried to make
changes when necessary. It was a big
challenge, but without such challenges
they could not get the opportunity to try
something new. I often tried to come up
with new ways of learning that the
students may find interesting. I made
amendments in such a way that it could
catch the level of the students and they
could get inspired and motivated. I
always tried to teach the students that
failure does not matter. When they are
trying something new, their try is the
qctual success. 
        All these inspired them a lot and
they appreciated these new ways of
learnings. Hence, I think I was very much
able to set the goal of high expectation
inspiring and motivating the students.

A  Self-evaluation  Of 
 My  Teaching



I made the students understand the value
of improvement and being competitive. I
always motivated the students to learn
more and more and find every possible
ways to progress. There were some
students who were meritorious and
bright but they did not have enough
motivation and enthusiasm. They even
never tried to become better. I took the
challenges of making them curious and
enthusiastic. Some of the students
changed and tried to make progress. 
      There were some students who talked
unnecessarily & spoiled the environment
of the class. For these kinds of students
more efforts were given with more
strictness which consumed more time
and created problems for the whole class.
Many students were not careful of what
they wrote. So it was required to do
something which could make them more
attentive towards studies. For that I
always looked at them while they work so 
that they become conscious and work
without wasting time.



This journey was a big opportunity for me
as I could learn many vital things needed
in a professional life. First and foremost
thing I learnt is being professional which
includes many other aspects. I learnt how
to go with the time management and
work accordingly. And most importantly
I learnt how to teach so many children at
a time in a professional manner. I also
learnt professional behavior in case of
working with the colleagues and other
stuffs of the school. I learn how to apply
for job. This gave me the opportunity to
understand this profession by having the
experience of teaching. By doing the
internship & study together I learnt how
to manage work and study together. This
taught me coordination of working with
study. This was basically a practical
experience of what I studied from all the
courses I have done in my university. So
this helped me to know how to actually
work being a teacher. Overall it was a
great learning experience for me.

What  I  Have  Learnt  From 
 This  Journey



 Conclusion

       Teachers act like a bridge for
students for conveying education and it
totally depends on the teachers how they
perform this role. This is all I learnt from
my experience being an intern teacher
and I always tried to make progress and
work accordingly so that my ways of
teaching can keep a footprint in the
student's life which may flourish further. 
             Students are the vital priorities
for the teachers and it is required to
deliver education with appropriate
knowledge and skill of the teachers.
Students have to be made up in such a
way that their capabilities know no
bounds. It is the teacher's contributions
that influence the student's life. At the
end I must say it was a difficult but very
useful journey from where I learnt to
think and act differently.
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