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MASS BALANCE (CONSERVATION OF MASS) CONCEPTUAL FRAMEWORK

RATE THE EXTENT TO WHICH EACH OF THE 19 IDEAS HERE IS IMPORTANT FOR YOUR STUDENTS TO UNDERSTAND.
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Essential (=5), Important (=4), Moderately Important (=3), Slightly Important (=2), and NOT Important (=1).
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	MB1
	Mass (or matter) can be liquid (e.g., water, blood), gas (e.g. Oxygen, carbon dioxide), solute within a liquid medium (e.g., ions, glucose, hormones), or solid (e.g., CaPO4 in bone).
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	MB1.1
	The mass of liquid entering or leaving a compartment in a period of time refers to the flow rate of the liquid, regardless of solute content. 
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	MB1.2
	The mass of gas in the gas phase entering or leaving a compartment in a period of time is the total flow rate of gas times the fraction of the total that is the gas in question.  (e.g., flow of air times the fraction of oxygen in air).
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	MB1.3
	Solute in a liquid medium (e.g, plasma) may be dissolved (e.g., O2, CO2, free hormone, ions, glucose) or bound to a carrier (e.g., oxygen bound to hemoglobin, steroid hormone bound to a protein carrier).
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	MB1.3.1
	In some cases, the solute may be carried in multiple forms (e.g., carbon dioxide gas and carbon dioxide in the form of bicarbonate).  
	
	
	
	
	

	6
	
	
	MB1.3.2
	They are carried in the medium by bulk flow.  
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	MB1.3.3
	The quantity of mass entering or leaving a compartment in liquid medium over a period of time is calculated by multiplying the concentration of the mass (mass/volume) in the medium by the liquid flow rate (volume/time).
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	MB1.4
	The rate of change of mass in solid form (e.g., bone)  is determined by the rate of formation of the solid and rate of degradation of the solid.
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	MB2
	The region of interest may be considered to be a compartment with, potentially, multiple entry and exit paths.
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	MB2.1
	The compartment may have boundaries that exhibit recoil (i.e., elastic structures).  
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	MB2.2
	On a micro-level, the compartment may be  a sub-region of a larger defined compartment (e.g, the glomerular capillary bed).
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	MB2.3
	When determining entering and exiting flow rates of mass (e.g., solute),  the size (volume) of a compartment can be viewed as fixed at any instant in time. 
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	MB2.3.1
	Because volume is assumed to be constant, a change in the quantity of solute within the compartment can be expressed in terms of concentration (e.g., osmolar concentration in the proximal tubule, glucose concentration in plasma, creatinine concentration in plasma).
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	MB3
	Changes in the quantity of mass within a compartment depend on the initial quantity of mass in the compartment, the rate of entry of mass into the compartment, and the rate of exit of mass from the compartment.
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	MB3.1
	The rate of entry of mass into the compartment equals the sum of the entry rates from all entry paths.
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	MB3.2
	The rate of exit of mass from the compartment equals the sum of the exit rates along all exit paths.
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	MB3.3
	If the rate of entry equals the rate of exit, the compartment is said to be in a steady-state, and the quantity of mass within the compartment is constant.
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	MB3.4
	If the rate of entry exceeds the rate of exit, the compartment is not in a steady-state, and the quantity of mass within the compartment increases.
	
	
	
	
	

	19
	
	MB3.5
	If the rate of exit exceeds the rate of entry the compartment is not in a steady-state and the quantity of mass within the compartment decreases.
	
	
	
	
	



Comments on this conceptual framework:

Many of these, of course, are simply logical extensions of MB1, MB2, and MB3 and may not be necessary to state explicitly.

Anything missing?  Anything incorrect?  Anything you think should be changed?
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