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Description 
I want to classify molecules into families based on different chemical properties. Chemical families have similar structures and atomic groups which affect various chemical properties. In my research job I write code that predicts chemical properties based on the structure and family of each compound, now I would like to reverse that process and try to determine what kind of compound I’m dealing with, just by looking at measured property data. This could have lots of research and industrial applications by helping people learn about unknown compounds they may run into in processes that involve reactions and products. There are lots of different compounds from different families that may have similar properties in some but not in others so it will be important to look at how features may interact with each other.
Data
There are lots of properties that we can look at as features, but I will focus on the ones that are easier to measure, and make sure I include the ones that are important in ensuring safety. Some of the features we can use are:
	Autoignition Temperature (C)
	Critical Pressure
(atm)
	Critical Volume (cm3/mol)
	Critical Temperature
(K)
	Flash Point
(K)
	Normal Boiling Point (C)
	Refractive Index
	Family
	

	580
	46
	98.63 
	190.56
	85.1
	-162
	1.1033
	Alkane
	

	470
	8.22
	114
	513.4
	285
	-93.9
	1.327
	Alcohol
	



There are many properties that we could include but some are not dependent on family. For example, molecular weight is not affected by how the groups are structured. There are also temperature and pressure dependent properties that we will specify at standard temperature and pressure which are 0 °C and 1 atm respectively so that there is no variation in that. 

Gathering data
BYU students and anyone on a BYU network have access to the DIPPR database. It’s a database of critically evaluated thermos-physical properties currently run by BYU and sponsored by AICHE. To get the data I will access the database through Microsoft SQL Server and run a SQL query to retrieve several compounds from several families. Not every compound has every property and there are several properties that have multiple data values for the same property, so there will need to be some data preparing and cleansing.
