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Abstract 
This paper tries to improve crystal growth system for high yield and quality of commercial 

crystals. New instrumentations and techniques are developed during the past decade have 

improved our ability to grow highly transparent crystals.  Today we need more sophisticated 

and developed crystal growth system for production of commercial crystals. In this present 

work we developed noble crystal growth system for production of commercial crystals based 

on TRM. To build such a system we used advanced instruments and technologies. The 

availability of data Acquisition made our system more efficient for data collection, 

processing and recording.   
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1.1Introduction 

 
A. Verneuil regarded as the father of crystal growth technology as he started commercial 

production of crystals in 1902. He developed flame-fusion growth method which is based on 

nucleation control and crystal-diameter control. These two principles are adapted in later 

growth methods from the melt, like Tammann, St¨ober, Bridgman, Czochralski, Kyropoulos, 

Stockbarger, etc.  Two frequently used crystal growth methods are Temperature reduction 

method (TRM) and Bridgeman method. The bridgeman method is basically a controlled 

freezing process taking place under liquid-solid equilibrium conditions. The growth also 

takes place under a temperature gradient, in which single crystal will propagate and grow. As 

Bridgeman method is used frequently, it has several fundamental drawbacks. A disadvantage 

of this method is inhomogeneous distribution of doping ions along crystal growth. To avoid 

this drawback temperature reduction method is used. Temperature reduction method is used 

to yield suitable crystals from single solvent systems. In this investigation we are trying to 

design advanced noble crystal growth technique based on TRM. To design such system we 

made so many modifications in traditional TRM method. This modified method is most 

useful, reliable and effective method for commercial production of quality crystals.         
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2.1 Crystal Growth System: 
 

Crystals lies at the root of today’s advanced technology. Solar cells and semiconductors are 

two recent developments based on the unique properties of certain crystals. They are used in 

waveguide device, harmonic generator, an oscillator, an electro-optic modulator, parametric 

amplifier, optical, optoelectronic, and electronic devices. They are used in verity of 

applications. Hence there is a demand to grow crystals with high quality and short growth 

cycle.  For commercial production of crystals there is a need of highly sophisticated and 

reliable technique. Here in this present work we are trying to design such system.       

 

 

 

 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
 
 
 
 

Fig: Advanced crystal growth system for commercial production of crystals. 
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Crystallizer: 

Crystallization is an industrial process for producing high-purity compounds (Crystals) from 

impure solutions with low energy input. In chemical engineering crystallizer is used for 

crystallization. Most industrial crystallizers are evaporative type these are used for production 

of crystals. Here we are using evaporative as well as forced circulation (FC) type crystallizer. 

Each crystallization plant requires many unique features based upon well established general 

principles. Each application must be evaluated on an individual basis to achieve optimum 

results. A pumping device keeps the crystal slurry in homogeneous suspension throughout the 

tank. Reactants are also mixed with the help of automated stirrer. Solution tank is attached to 

the crystallizer to maintain super saturation of a solution. It is also used for addition of 

additives if necessary. Sampling tabs are used to take samples of reactants for various tests 

like pH, concentration, mixing proportion, etc. Heating arrangement plays important role in 

evaporative type crystallizers. Water bath is used to maintain temperature as well as for 

vigorous cooling. By using thermo-controller temperature of a water bath is controlled 

automatically by making heater on and off.  There are so many companies design and build 

crystallizers for various preposes. Swenson is one of them which build a wide range of 

general and special purpose crystallizers for the chemical process industries.  

          

Chamber weather monitoring and controlling system: 

Chamber weather monitoring and controlling system plays important role in many industrial 

applications including R&D, calibration, assembly, testing and storage. In such applications 

precise measurement is necessary hence we have to control humidity and temperature. It is 

essential to control these two factors in many diverse industries such as electronic, 

pharmaceutical, biomedical, etc. Microcontroller based controlled environmental chambers, 

humidity and temperature controllers provide accurate measurements and précised tool of 

enclosed environment. Such chamber weather monitoring and controlling systems are readily 

available in market for industrial as well as laboratory use.        

 

Coarse/ pre-filter: 

Coarse filter is used to remove dust particles and pollutants from chamber environment. 

Filtration with coarse filter can typically range from less than 50 microns to 2000microns. It 

is also used to filter reactants. Filtration of solution as well as air is very important for 

industrial plants. For high quality yield (product) dust particle free environment is necessary. 

Coarse filter is designed and manufactured as per the need of industry.      

 

Thermo controller: 

IC based programmable thermo controller is used to control temperature of crystallizer. 

Sensor is placed in water bath which sense temperature and provides input to the thermo 

controller. That input is compared with stored values if input is maximum then thermo 

controller make heater off unless heater is on. Thermo controller maintains constant 

temperature of crystallizer. IC based or microcontroller programmable thermo controllers are 

available in market.    

      

Chamber thermo controller: 

Chamber thermo controller is also IC based or microcontroller programmable device which 

maintains temperature of chamber. It has temperature sensor and chamber heater. Chamber 

heater increases chamber temperature and chamber sensor sense that increased temperature. 

Chamber sensor provides input to the chamber thermo controller in which it is compared to 

the stored values. If input value is larger than stored value chamber thermo controller makes 
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heater OFF. When input value is less then automatically heater starts heating crystallizer. 

Chamber thermo controller plays important role to maintain chamber temperature constant at 

pre-set value. Programmable chamber thermo controller devices are readily available in 

market.  

 

Acid/base pH controller: 

From last few years IC based automatic pH controller system have been used to optimize 

production process and to assure product quality. It basically consists of pH electrodes, 

monitoring, controlling and recording instrumentation. pH electrodes senses the pH of the 

solution and relays this information to the pH controller. It operates chemical pump to inject 

acid or caustics as required to neutralize the effluent. This process maintains pH of solution to 

its pre-set value. There are so many companies design and build pH controller for various 

purposes.       

 

Data acquisition: 

Data acquisition systems convert sampling analog waveforms into digital values for 

processing. It has three components. 

1. Sensors: It converts physical parameter to electrical signals and provides this signal to 

signal conditioning circuitry.  

2. Signal conditioning circuitry: It converts sensor signals into a form that can be easily 

converted into digital form. And supplies such signals to the analog to digital 

converter. 

3. Analog to digital converter: It converts analog signals provided by signal conditioning 

circuitry into digital form. 

Data acquisition software is needed in order for the data acquisition hardware to work with a 

PC. Recently available softwares; 

Drivers for DOS programming: Pascal, C 

Windows DLL: for Windows 3.1, WIN-95, WIN-NT 

Other languages supported: LabView, LabWindows, Linux, HP-VEE, Testpoint 

   

3.1 Results 

 
In this Present work we studied all latest commercial crystal growth techniques and designed 

one advanced technique based on TRM. By taking all the points in consideration we designed 

this sophisticated technique. This is more reliable technique for commercial production of 

crystals.   

 

4.1 Conclusion 

 
In this present investigation we studied numbers of crystal growth techniques. There is no 

such technique available for commercial production of crystals. Recent TRM is wildly used 

for crystal growth but this method has number of drawbacks. Here we designed advanced 

method for commercial production of crystals. There is no such advanced and sophisticated 

technique is available or designed yet. To make this technique more users friendly we 

introduced data acquisition system. Hence we conclude that this is a today’s most 

sophisticated and reliable technique for crystal growth.  
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