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STATES OF MATTER

MATTER IS THE STUFF YOU TOUCH AND SEE.

MOVEMENT OF PARTICLES IN SOLIDS, LIQUIDS, GASES, AND PLASMA
States of Matter PowerPoint

https://www.slideshare.net/mater1ag/what-is-matter-slide-show?next_slideshow=1
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KINETIC ENERGY

THE WORD KINETIC MEANS MOTION.
THE ENERGY AN OBJECT HAS BECAUSE OF ITS MOTION IS CALLED KINETIC ENERGY.

THE KINETIC THEORY STATES THAT THE TINY PARTICLES IN ALL FORMS OF MATTER (SOLIDS, LIQUIDS, GASES, AND PLASMA) ARE IN CONSTANT MOTION.

THE FASTER AN OBJECT MOVES, THE MORE KINETIC ENERGY IT HAS.

KINETIC ENERGY DEPENDS ON BOTH MASS AND VELOCITY.

THE FORMULA FOR KINETIC ENERGY IS: 
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K.E. =   M x V2
                2
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SOLIDS
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A SOLID IS A STATE OF MATTER THAT HAS A DEFINITE SHAPE AND A DEFINITE VOLUME.
States of matter

https://www.youtube.com/watch?v=HAPc6JH85pM
PARTICLES IN A SOLID

THE PARTICLES IN A SOLID ARE CLOSELY PACKED TOGETHER.

EACH PARTICLE IS TIGHTLY FIXED IN ONE POSITION.

BECAUSE THE PARTICLES IN A SOLID ARE PACKED TIGHTLY TOGETHER AND STAY IN FIXED POSITIONS, A SOLID HAS A DEFINITE SHAPE AND VOLUME.

THE PARTICLES VIBRATE AND MOVE SLIGHTLY IN THEIR PLACES.

TYPES OF SOLIDS
http://3.bp.blogspot.com/_hhaTg03kiU0/TP1kMtQK_oI/AAAAAAAAL7o/v7OIaAoiQBw/s1600/aerial.jpg
http://www.magazineusa.com/images_st2/ny/nyc/nyc_manhattan.gif
Show 
https://www.youtube.com/watch?v=Ku0oTu8ZWqk
CRYSTALLINE SOLIDS 

SOLIDS MADE OF PARTICLES THAT FORM A REGULAR INTERNAL REPEATING PATTERN ARE CALLED CRYSTALLINE SOLIDS.  EX. SALTS, SUGAR, SAND, AND SNOW.  THESE SOLIDS HAVE A DISTINCT MELTING POINT.
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THE MELTING AND FREEZING POINTS OF A SUBSTANCE ARE THE SAME TEMPERATURE.  
AT THIS TEMPERATURE THE LIQUID AND SOLID SUBSTANCE ARE IN EQUILIBRIUM WITH EACH OTHER.
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AMORPHOUS SOLIDS 

SOLIDS WITHOUT A REGULAR REPEATING PATTERN ARE CALLED AMORPHOUS SOLIDS.  EX. PLASTICS, RUBBER, AND GLASS.

AMORPHOUS SOLIDS DO NOT HAVE A DISTINCT MELTING POINT.

IONIC SOLIDS
IONIC SOLIDS MELT AT HIGH TEMPERATURES AND ARE HELD TOGETHER BY STRONG FORCES.  EX. SODIUM CHLORIDE.

MOLECULAR SOLIDS

MOLECULAR SOLIDS MELT AT LOW TEMPERATURES AND ARE HELD TOGETHER BY WEAK FORCES.  EX.  HYDROGEN CHLORIDE.

ALL SOLIDS DO NOT MELT.  EX. WOOD DECOMPOSES WHEN HEATED.

SUBLIMATION

SUBLIMATION IS THE CHANGING OF A SUBSTANCE FROM A SOLID TO A GAS OR VAPOR WITHOUT PASSING THROUGH THE LIQUID STATE.  EX. IODINE, SOLID CARBON DIOXIDE-OR DRY ICE, MOTHBALLS, AND AIR FRESHENERS.
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LIQUIDS
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A LIQUID IS A STATE OF MATTER THAT HAS A DEFINITE VOLUME BUT NOT A DEFINITE SHAPE.

THE PARTICLES OF A LIQUID ARE CLOSE TOGETHER BUT ARE FREE TO MOVE.  A LIQUID HAS NO DEFINITE SHAPE. A LIQUID TAKES THE SHAPE OF ITS CONTAINER.

LIQUIDS HAVE A DEFINITE VOLUME.
A COLLOID IS A SUBSTANCE MICROSCOPICALLY DISPERSED EVENLY THROUGHOUT ANOTHER SUBSTANCE. Ex. Jello liquid gel
A COLLOID MAY BE A SOLID, LIQUID, OR GAS.
	Medium / Phases
	Dispersed phase

	
	Gas
	Liquid
	Solid

	Continuous medium
	Gas
	NONE
(All gases are mutually miscible)
	Liquid aerosol
     Examples: fog, mist, hair sprays
	Solid aerosol
Examples: smoke,    cloud, air particulates

	
	Liquid
	Foam
Example: whipped cream, Shaving cream
	Emulsion
Examples: milk, mayonnaise, hand cream
	Sol
Examples: pigmented ink, blood

	
	Solid
	Solid foam
Examples: aerogel, styro-foam, pumice
	Gel
  Examples: agar, gelatin, jelly
	Solid sol
Example: cranberry glass


EXAMPLES OF COLLOIDS, BOTH MAN-MADE AND NATURALLY OCCURING.

Aerosols:

Man-made: Aerosol sprays, insecticide spray, smog. 
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Natural: Fog, clouds.

Solid aerosol:

Natural: Smoke, dust.

Foam:

Man-made: Shaving lather, whipped cream.

Emulsions:

Man-made: Mayonnaise, cosmetic lotion, lubricants. 
Natural: Milk.

Sols:

Man-made: Paint, ink, detergents, rubber (a latex - also occur naturally).
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Solid foams:

Man-made: Marshmallow, styro-foam, insulation, cushioning.

Gels:

Man-made: Butter, jelly.

Solid sols:

Man-made: Certain alloys. Natural: Pearl, opal.

ONE LITER OF WATER IN A ROUND CONTAINER OR A SQUARE CONTAINER IS STILL ONE LITER OF WATER.

THE RESISTANCE OF A LIQUID TO FLOW IS CALLED VISCOSITY.  HONEY HAS A  ______________ VISCOSITY.
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Conversions:
[image: image19.png]Muliply By To obtsin

Stokes (em?/sec) Densiy (g/em)  Poises (gm/cm-sec)
Poises 100 Centipoises

Centstokes Density (g/em?)  Centipoises

Cenipoises 145 % 10 Reynes (I force-sec/in?)
Cenpoises 242510 (b forceminl
Centipoises 56% 10 (b mass in-sec)

Reyns (b forc-sec/my) 6895 % 10°  Pascal-see (Nosco/m?)
Centipoises 10 Pascal-sec (N-sec/m)
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	Liquid 
	Temperature 
	Kinematic Viscosity 

	
	°F 
	°c 
	°K 
	CentiStokes 
	m2/sec 
	ft2/sec 

	Enter For Conversion 
	[image: image22.wmf]

32.00


	[image: image23.wmf]

0


	[image: image24.wmf]

0


	[image: image25.wmf]

1.000


	[image: image26.wmf]

0


	[image: image27.wmf]

0



	Acetic acid - vinegar  
	59.00 
	15.00 
	288.15 
	1.350 
	1.3500e-006 
	1.4531e-005 

	Acetone  
	68.00 
	20.00 
	293.15 
	0.410 
	4.1000e-007 
	4.4132e-006 

	Alcohol - allyl  
	68.00 
	20.00 
	293.15 
	1.600 
	1.6000e-006 
	1.7222e-005 

	
	104.00 
	40.00 
	313.15 
	0.900 
	9.0000e-007 
	9.6875e-006 

	Alcohol - butyl-n  
	68.00 
	20.00 
	293.15 
	3.640 
	3.6400e-006 
	3.9181e-005 

	Alcohol - ethyl (grain)  
	68.00 
	20.00 
	293.15 
	1.520 
	1.5200e-006 
	1.6361e-005 

	
	100.00 
	37.78 
	310.93 
	1.200 
	1.2000e-006 
	1.2917e-005 

	Alcohol - methyl (wood) 
	59.00 
	15.00 
	288.15 
	0.740 
	7.4000e-007 
	7.9653e-006 

	
	32.00 
	0.00 
	273.15 
	1.040 
	1.0400e-006 
	1.1194e-005 

	Alcohol - propyl  
	68.00 
	20.00 
	293.15 
	2.800 
	2.8000e-006 
	3.0139e-005 

	
	122.00 
	50.00 
	323.15 
	1.400 
	1.4000e-006 
	1.5069e-005 

	Ammonia  
	0.00 
	-17.78 
	255.37 
	0.300 
	3.0000e-007 
	3.2292e-006 

	Asphalt RC-0, MC-0, SC-0  
	77.00 
	25.00 
	298.15 
	250.000 
	2.5000e-004 
	2.6910e-003 

	
	100.00 
	37.78 
	310.93 
	90.000 
	9.0000e-005 
	9.6875e-004 

	Beer  
	68.00 
	20.00 
	293.15 
	1.800 
	1.8000e-006 
	1.9375e-005 

	Castor oil  
	100.00 
	37.78 
	310.93 
	292.000 
	2.9200e-004 
	3.1431e-003 

	
	130.00 
	54.44 
	327.59 
	114.000 
	1.1400e-004 
	1.2271e-003 

	China wood oil  
	69.00 
	20.56 
	293.71 
	308.000 
	3.0800e-004 
	3.3153e-003 

	
	100.00 
	37.78 
	310.93 
	126.000 
	1.2600e-004 
	1.3563e-003 

	Coconut oil  
	100.00 
	37.78 
	310.93 
	30.000 
	3.0000e-005 
	3.2292e-004 

	
	130.00 
	54.44 
	327.59 
	15.200 
	1.5200e-005 
	1.6361e-004 

	Cod oil (fish oil)  
	100.00 
	37.78 
	310.93 
	32.000 
	3.2000e-005 
	3.4445e-004 

	
	130.00 
	54.44 
	327.59 
	19.500 
	1.9500e-005 
	2.0990e-004 

	Corn oil  
	130.00 
	54.44 
	327.59 
	28.800 
	2.8800e-005 
	3.1000e-004 

	
	212.00 
	100.00 
	373.15 
	8.600 
	8.6000e-006 
	9.2570e-005 

	Corn starch solution, 22  
	70.00 
	21.11 
	294.26 
	32.000 
	3.2000e-005 
	3.4445e-004 

	
	100.00 
	37.78 
	310.93 
	27.500 
	2.7500e-005 
	2.9601e-004 

	Corn starch solution, 24  
	70.00 
	21.11 
	294.26 
	130.000 
	1.3000e-004 
	1.3993e-003 

	
	100.00 
	37.78 
	310.93 
	95.200 
	9.5200e-005 
	1.0247e-003 

	Corn starch solution, 25 
	70.00 
	21.11 
	294.26 
	303.000 
	3.0300e-004 
	3.2615e-003 

	
	100.00 
	37.78 
	310.93 
	173.000 
	1.7300e-004 
	1.8622e-003 

	Cotton seed oil  
	100.00 
	37.78 
	310.93 
	37.900 
	3.7900e-005 
	4.0795e-004 

	
	130.00 
	54.44 
	327.59 
	20.600 
	2.0600e-005 
	2.2174e-004 

	Crankcase oil SAE 10W  
	0.00 
	-17.78 
	255.37 
	1295.000 
	1.2950e-003 
	1.3939e-002 

	Crankcase oil SAE 10W  
	0.00 
	-17.78 
	255.37 
	1945.000 
	1.9450e-003 
	2.0936e-002 

	Crankcase oil SAE 20W  
	0.00 
	-17.78 
	255.37 
	6300.000 
	6.3000e-003 
	6.7813e-002 

	Crankcase oil SAE 20  
	210.00 
	98.89 
	372.04 
	7.650 
	7.6500e-006 
	8.2344e-005 

	Crankcase oil SAE 30  
	210.00 
	98.89 
	372.04 
	11.300 
	1.1300e-005 
	1.2163e-004 

	Crankcase oil SAE 40  
	210.00 
	98.89 
	372.04 
	14.850 
	1.4850e-005 
	1.5984e-004 

	Crankcase oil SAE 50  
	210.00 
	98.89 
	372.04 
	19.800 
	1.9800e-005 
	2.1313e-004 

	Crude oil 48 o API  
	60.00 
	15.56 
	288.71 
	3.800 
	3.8000e-006 
	4.0903e-005 

	
	130.00 
	54.44 
	327.59 
	1.600 
	1.6000e-006 
	1.7222e-005 

	Crude oil 40 o API  
	60.00 
	15.56 
	288.71 
	9.700 
	9.7000e-006 
	1.0441e-004 

	
	130.00 
	54.44 
	327.59 
	3.500 
	3.5000e-006 
	3.7674e-005 

	Crude oil 35.6 o API  
	60.00 
	15.56 
	288.71 
	17.800 
	1.7800e-005 
	1.9160e-004 

	
	130.00 
	54.44 
	327.59 
	4.900 
	4.9000e-006 
	5.2743e-005 

	Crude oil 32.6 o API  
	60.00 
	15.56 
	288.71 
	23.200 
	2.3200e-005 
	2.4972e-004 

	
	130.00 
	54.44 
	327.59 
	7.100 
	7.1000e-006 
	7.6424e-005 

	Diesel fuel 2D  
	100.00 
	37.78 
	310.93 
	2 - 6 
	4.1676e-002 
	4.4860e-001 

	
	130.00 
	54.44 
	327.59 
	2.5 
	2.5000e-006 
	2.6910e-005 

	Diesel fuel 3D  
	100.00 
	37.78 
	310.93 
	8.88 
	8.8800e-006 
	9.5584e-005 

	
	130.00 
	54.44 
	327.59 
	5.4 
	5.4000e-006 
	5.8125e-005 

	Diesel fuel 4D  
	100.00 
	37.78 
	310.93 
	28.6 
	2.8600e-005 
	3.0785e-004 

	
	130.00 
	54.44 
	327.59 
	12.8 
	1.2800e-005 
	1.3778e-004 

	Diesel fuel 5D  
	122.00 
	50.00 
	323.15 
	85.1 
	8.5100e-005 
	9.1601e-004 

	
	161.00 
	71.67 
	344.82 
	34.6 
	3.4600e-005 
	3.7243e-004 

	Ethylene glycol (Anti Freeze)  
	70.00 
	21.11 
	294.26 
	17.800 
	1.7800e-005 
	1.9160e-004 

	Freon -11  
	70.00 
	21.11 
	294.26 
	0.210 
	2.1000e-007 
	2.2604e-006 

	Freon -12  
	70.00 
	21.11 
	294.26 
	0.270 
	2.7000e-007 
	2.9063e-006 

	Freon -21  
	70.00 
	21.11 
	294.26 
	1.450 
	1.4500e-006 
	1.5608e-005 

	Fuel oil 1  
	70.00 
	21.11 
	294.26 
	3.3 
	3.3000e-006 
	3.5521e-005 

	
	100.00 
	37.78 
	310.93 
	2.69 
	2.6900e-006 
	2.8955e-005 

	Fuel oil 2  
	70.00 
	21.11 
	294.26 
	5.2 
	5.2000e-006 
	5.5972e-005 

	
	100.00 
	37.78 
	310.93 
	3.2 
	3.2000e-006 
	3.4445e-005 

	Fuel oil 3  
	70.00 
	21.11 
	294.26 
	4.3 
	4.3000e-006 
	4.6285e-005 

	
	100.00 
	37.78 
	310.93 
	3 
	3.0000e-006 
	3.2292e-005 

	Fuel oil 5A  
	70.00 
	21.11 
	294.26 
	16.9 
	1.6900e-005 
	1.8191e-004 

	
	100.00 
	37.78 
	310.93 
	9.3 
	9.3000e-006 
	1.0010e-004 

	Fuel oil 5B  
	70.00 
	21.11 
	294.26 
	26.4 
	2.6400e-005 
	2.8417e-004 

	
	100.00 
	37.78 
	310.93 
	40.3 
	4.0300e-005 
	4.3379e-004 

	Fuel oil 6  
	122.00 
	50.00 
	323.15 
	378 
	3.7800e-004 
	4.0688e-003 

	
	160.00 
	71.11 
	344.26 
	104 
	1.0400e-004 
	1.1194e-003 

	Gas oils  
	70.00 
	21.11 
	294.26 
	13.900 
	1.3900e-005 
	1.4962e-004 

	
	100.00 
	37.78 
	310.93 
	7.400 
	7.4000e-006 
	7.9653e-005 

	Gasoline a  
	60.00 
	15.56 
	288.71 
	0.880 
	8.8000e-007 
	9.4722e-006 

	
	100.00 
	37.78 
	310.93 
	0.710 
	7.1000e-007 
	7.6424e-006 

	Gasoline b  
	60.00 
	15.56 
	288.71 
	0.640 
	6.4000e-007 
	6.8889e-006 

	
	100.00 
	37.78 
	310.93 
	0.550 
	5.5000e-007 
	5.9202e-006 

	Gasoline c  
	60.00 
	15.56 
	288.71 
	0.460 
	4.6000e-007 
	4.9514e-006 

	
	100.00 
	37.78 
	310.93 
	0.400 
	4.0000e-007 
	4.3056e-006 

	Gear oil SAE 75W  
	210.00 
	98.89 
	372.04 
	4.200 
	4.2000e-006 
	4.5208e-005 

	Gear oil SAE 80W  
	210.00 
	98.89 
	372.04 
	7.000 
	7.0000e-006 
	7.5347e-005 

	Gear oil SAE 85W  
	210.00 
	98.89 
	372.04 
	11.000 
	1.1000e-005 
	1.1840e-004 

	Gear oil SAE 90W  
	210.00 
	98.89 
	372.04 
	20.000 
	2.0000e-005 
	2.1528e-004 

	Gear oil SAE 140  
	210.00 
	98.89 
	372.04 
	36.000 
	3.6000e-005 
	3.8750e-004 

	Gear oil SAE150  
	210.00 
	98.89 
	372.04 
	43.000 
	4.3000e-005 
	4.6285e-004 

	Glycol  
	68.00 
	20.00 
	293.15 
	52.000 
	5.2000e-005 
	5.5972e-004 

	Honey  
	100.00 
	37.78 
	310.93 
	73.600 
	7.3600e-005 
	7.9222e-004 

	Ink, printers  
	100.00 
	37.78 
	310.93 
	1100.000 
	1.1000e-003 
	1.1840e-002 

	
	130.00 
	54.44 
	327.59 
	432.000 
	4.3200e-004 
	4.6500e-003 

	Insulating oil  
	70.00 
	21.11 
	294.26 
	24.100 
	2.4100e-005 
	2.5941e-004 

	
	100.00 
	37.78 
	310.93 
	11.750 
	1.1750e-005 
	1.2648e-004 

	Kerosene  
	68.00 
	20.00 
	293.15 
	2.710 
	2.7100e-006 
	2.9170e-005 

	Jet Fuel  
	-30.00 
	-34.44 
	238.71 
	7.900 
	7.9000e-006 
	8.5035e-005 

	Lard  
	100.00 
	37.78 
	310.93 
	62.100 
	6.2100e-005 
	6.6844e-004 

	
	130.00 
	54.44 
	327.59 
	34.300 
	3.4300e-005 
	3.6920e-004 

	Lard oil  
	100.00 
	37.78 
	310.93 
	43.000 
	4.3000e-005 
	4.6285e-004 

	
	130.00 
	54.44 
	327.59 
	25.000 
	2.5000e-005 
	2.6910e-004 

	Linseed oil  
	100.00 
	37.78 
	310.93 
	30.500 
	3.0500e-005 
	3.2830e-004 

	
	130.00 
	54.44 
	327.59 
	19.000 
	1.9000e-005 
	2.0451e-004 

	Mercury  
	70.00 
	21.11 
	294.26 
	0.118 
	1.1800e-007 
	1.2701e-006 

	
	100.00 
	37.78 
	310.93 
	0.110 
	1.1000e-007 
	1.1840e-006 

	Menhaden oil  
	100.00 
	37.78 
	310.93 
	29.800 
	2.9800e-005 
	3.2076e-004 

	
	130.00 
	54.44 
	327.59 
	18.200 
	1.8200e-005 
	1.9590e-004 

	Milk  
	68.00 
	20.00 
	293.15 
	1.130 
	1.1300e-006 
	1.2163e-005 

	Molasses A, first  
	100.00 
	37.78 
	310.93 
	1300.000 
	1.3000e-003 
	1.3993e-002 

	
	130.00 
	54.44 
	327.59 
	900.000 
	9.0000e-004 
	9.6875e-003 

	Molasses B, second  
	100.00 
	37.78 
	310.93 
	6200.000 
	6.2000e-003 
	6.6736e-002 

	
	130.00 
	54.44 
	327.59 
	2300.000 
	2.3000e-003 
	2.4757e-002 

	Molasses C, blackstrap  
	100.00 
	37.78 
	310.93 
	15000.000 
	1.5000e-002 
	1.6146e-001 

	
	130.00 
	54.44 
	327.59 
	8150.000 
	8.1500e-003 
	8.7726e-002 

	Naphthalene  
	176.00 
	80.00 
	353.15 
	0.900 
	9.0000e-007 
	9.6875e-006 

	
	212.00 
	100.00 
	373.15 
	0.800 
	8.0000e-007 
	8.6111e-006 

	Neatstool oil  
	100.00 
	37.78 
	310.93 
	49.700 
	4.9700e-005 
	5.3497e-004 

	
	130.00 
	54.44 
	327.59 
	27.500 
	2.7500e-005 
	2.9601e-004 

	Nonane-n  
	0.00 
	-17.78 
	255.37 
	1.728 
	1.7280e-006 
	1.8600e-005 

	
	100.00 
	37.78 
	310.93 
	0.807 
	8.0700e-007 
	8.6865e-006 

	Octane-n  
	0.00 
	-17.78 
	255.37 
	1.267 
	1.2670e-006 
	1.3638e-005 

	
	100.00 
	37.78 
	310.93 
	0.650 
	6.5000e-007 
	6.9965e-006 

	Olive oil  
	100.00 
	37.78 
	310.93 
	43.200 
	4.3200e-005 
	4.6500e-004 

	
	130.00 
	54.44 
	327.59 
	24.100 
	2.4100e-005 
	2.5941e-004 

	Palms oil  
	100.00 
	37.78 
	310.93 
	47.800 
	4.7800e-005 
	5.1451e-004 

	
	130.00 
	54.44 
	327.59 
	26.400 
	2.6400e-005 
	2.8417e-004 

	Peanut oil  
	100.00 
	37.78 
	310.93 
	42.000 
	4.2000e-005 
	4.5208e-004 

	
	130.00 
	54.44 
	327.59 
	23.400 
	2.3400e-005 
	2.5188e-004 

	Petroleum ether  
	60.00 
	15.56 
	288.71 
	26.000 
	2.6000e-005 
	2.7986e-004 

	Propylene glycol  
	70.00 
	21.11 
	294.26 
	52.000 
	5.2000e-005 
	5.5972e-004 

	Quenching oil (typical)  
	68.00 
	20.00 
	293.15 
	110.000 
	1.1000e-004 
	1.1840e-003 

	Rosin oil  
	100.00 
	37.78 
	310.93 
	324.700 
	3.2470e-004 
	3.4950e-003 

	
	130.00 
	54.44 
	327.59 
	130.000 
	1.3000e-004 
	1.3993e-003 

	Rosin (wood)  
	100.00 
	37.78 
	310.93 
	5640.000 
	5.6400e-003 
	6.0708e-002 

	
	200.00 
	93.33 
	366.48 
	3210.000 
	3.2100e-003 
	3.4552e-002 

	Sesame seed oil  
	100.00 
	37.78 
	310.93 
	39.600 
	3.9600e-005 
	4.2625e-004 

	
	130.00 
	54.44 
	327.59 
	23.000 
	2.3000e-005 
	2.4757e-004 

	Sulphuric acid   
	68.00 
	20.00 
	293.15 
	14.600 
	1.4600e-005 
	1.5715e-004 

	
	140.00 
	60.00 
	333.15 
	7.000 
	7.0000e-006 
	7.5347e-005 

	Tar, coke oven  
	70.00 
	21.11 
	294.26 
	1150.000 
	1.1500e-003 
	1.2378e-002 

	
	100.00 
	37.78 
	310.93 
	255.000 
	2.5500e-004 
	2.7448e-003 

	Tar, pine  
	70.00 
	21.11 
	294.26 
	559.000 
	5.5900e-004 
	6.0170e-003 

	
	100.00 
	37.78 
	310.93 
	108.000 
	1.0800e-004 
	1.1625e-003 

	Toluene  
	68.00 
	20.00 
	293.15 
	0.680 
	6.8000e-007 
	7.3195e-006 

	
	140.00 
	60.00 
	333.15 
	0.380 
	3.8000e-007 
	4.0903e-006 

	Turpentine  
	100.00 
	37.78 
	310.93 
	90.800 
	9.0800e-005 
	9.7736e-004 

	
	130.00 
	54.44 
	327.59 
	42.100 
	4.2100e-005 
	4.5316e-004 

	Varnish, spar  
	68.00 
	20.00 
	293.15 
	313.000 
	3.1300e-004 
	3.3691e-003 

	
	100.00 
	37.78 
	310.93 
	143.000 
	1.4300e-004 
	1.5392e-003 

	Water, distilled  
	68.00 
	20.00 
	293.15 
	1.004 
	1.0038e-006 
	1.0805e-005 

	Water, fresh  
	60.00 
	15.56 
	288.71 
	1.130 
	1.1300e-006 
	1.2163e-005 

	
	130.00 
	54.44 
	327.59 
	0.560 
	5.6000e-007 
	6.0278e-006 

	Water, sea  
	68.00 
	20.00 
	293.15 
	1.150 
	1.1500e-006 
	1.2378e-005 

	Whale oil  
	100.00 
	37.78 
	310.93 
	37.000 
	3.7000e-005 
	3.9826e-004 

	
	130.00 
	54.44 
	327.59 
	21.600 
	2.1600e-005 
	2.3250e-004 

	Xylene-o  
	68.00 
	20.00 
	293.15 
	0.930 
	9.3000e-007 
	1.0010e-005 

	
	104.00 
	40.00 
	313.15 
	0.623 
	6.2300e-007 
	6.7059e-006 


Bottom of Form

THE CONVERSION OF A LIQUID TO A GAS OR VAPOR BELOW ITS BOILING POINT IS CALLED EVAPORATION OR VAPORIZATION.

MOLECULES OF WATER EVAPORATION IN A SEALED CONTAINER COLLIDE WITH THE WALLS.  THIS PRODUCES VAPOR PRESSURE.
THE BOILING POINT OF A LIQUID IS THE TEMPERATURE AT WHICH THE VAPOR PRESSURE OF THE LIQUID EQUALS THE EXTERNAL PRESSURE.

BUBBLES OF VAPOR FORM THROUGH-OUT THE LIQUID.  THE VAPOR PRESSURE IN THE BUBBLES IS EQUAL TO THE ATMOSPHERIC PRESSURE.

VAPOR ESCAPES TO THE ATMOSPHERE AND THE LIQUID BOILS.

THE BOILING POINT OF A LIQUID CHANGES AS THE EXTERNAL PRESSURE CHANGES.

AT HIGH ALTITUDES, THE ATMOSPHERIC PRESSURE IS LOWER THAN AT SEA LEVEL, SO LIQUIDS BOIL AT A LOWER TEMPERATURE.
[image: image28.png]



Problem Set on Pressure Handout
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PARTIAL PRESSURE OF OXYGEN IN THE BLOOD AT DIFFERENT LEVELS 
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GASES
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A GAS IS A STATE OF MATTER WITH NO DEFINITE SHAPE OR VOLUME.
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GAS PARTICLES SPREAD APART, FILLING ALL THE AVAILABLE SPACE IN A CONTAINER.  
THUS A GAS HAS NEITHER DEFINITE SHAPE NOR VOLUME.

Plasma
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Plasma is a hot ionized gas consisting of approximately equal numbers of positively charged ions and negatively charged electrons. 
The characteristics of plasmas are significantly different from those of ordinary neutral gases so that plasmas are considered a distinct "fourth state of matter." 
Stars are examples of plasmas. In our solar system, the Sun, the interplanetary medium, the magnetospheres and/or ionospheres of the Earth and other planets consist of plasmas.
The temperatures of space plasmas are very high, ranging from several thousand degrees Celsius. 
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https://www.theatlantic.com/technology/archive/2013/11/we-were-inside-this-plasma-what-its-like-to-return-to-earth-from-space/281343/
All of the following are examples where plasmas are to be found:

· Lightning!

· The Sun—from Core to Corona

· Fluorescent Lights and Neon Signs

· Nebulae - Luminous Clouds in Space

· The Solar Wind

· Flames as Plasmas
· Auroras - the Northern and Southern Lights

· Interstellar Space - it's not empty, it's a plasma!

· Quasars, Radiogalaxies, and Galaxies—they emit plasma radiation and microwaves

VOLUME
[image: image41.png]



VOLUME IS THE AMOUNT OF SPACE THAT MATTER FILLS.

VOLUME IS MEASURED IN CUBIC CENTIMETERS, MILLILITERS, LITERS, AND OTHER UNITS.

THE VOLUME OF A GAS IS THE SAME AS THE VOLUME OF ITS CONTAINER.

TEMPERATURE IS A MEASURE OF THE AVERAGE ENERGY OF MOTION OF THE PARTICLES OF A SUBSTANCE.
THE FASTER THE PARTICLES ARE MOVING, THE GREATER THEIR ENERGY AND HIGHER THE TEMPERATURE.

THE PRESSURE OF A GAS IS THE FORCE OF ITS OUTWARD PUSH DIVIDED BY THE AREA OF THE WALLS OF THE CONTAINER.  PRESSURE IS MEASURED IN UNITS OF KILOPASCALS (KPa)
PRESSURE = FORCE / AREA

THE PROPERTIES OF A GAS ARE: 
1. VOLUME 
2. TEMPERATURE, AND 
3. PRESSURE.
BOYLE’S LAW

[image: image42.png]



http://upload.wikimedia.org/wikipedia/commons/thumb/1/15/Boyles_Law_animated.gif/300px-Boyles_Law_animated.gif
WHEN THE PRESSURE OF A GAS IS INCREASED AT A CONSTANT TEMPERATURE, THE VOLUME OF THE GAS DECREASES.  

WHEN THE PRESSURE IS DECREASED, THE VOLUME INCREASES.

CHARLES’ LAW
[image: image43.png]Charles's Law





WHEN THE TEMPERATURE OF A GAS IS INCREASED AT A CONSTANT PRESSURE, ITS VOLUME INCREASES.

WHEN THE TEMPERATURE OF A GAS IS DECREASED AT A CONSTANT PRESSURE, ITS VOLUME DECREASES.
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PROPERTIES OF THE STATES OF MATTER

PROPERTIES OF A SOLID

THE PROPERTIES OF A SOLID ARE:

1. HIGH DENSITY: THE PARTICLES OF A SOLID ARE LOCATED AS CLOSE TOGETHER AS POSSIBLE.  LARGE NUMBERS OF PARTICLES ARE CONTAINED IN A SMALL VOLUME, RESULTING IN A HIGH DENSITY.

2. DEFINITE SHAPE
3. SMALL COMPRESSIBILITY.  THIS IS DUE TO THE SMALL SPACE BETWEEN THE PARTICLES OF SOLIDS INCREASE PRESSURE CANNOT PUSH THEM CLOSE TOGETHER.

4. VERY SMALL THERMAL EXPANSION.  WHEN HEATED, THERE IS VERY SLIGHT EXPANSION OF THE SOLID.


[image: image46]
LIQUIDS
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IN A LIQUID THE PARTICLES ARE MUCH CLOSER TOGETHER THAN A GAS.

THE PARTICLES OF A LIQUID ARE RANDOMLY ARRANGED BUT CONSIST OF CLUSTERS IN WHICH THEY ARE VERY CLOSE TOGETHER.  THIS MAKES A LIQUID HAVE A DEFINITE VOLUME.

A LIQUID TAKES THE SHAPE OF THE CONTAINER IN WHICH IT IS PLACED.

THE PARTICLES OF A LIQUID SLIDE FREELY OVER ONE ANOTHER.
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THE PROPERTIES OF A LIQUID ARE:

1. HIGH DENSITY: SINCE THE PARTICLES CLUSTER THERE WILL BE A LARGE NUMBER OF PARTICLES PER UNIT VOLUME AND A HIGH DENSITY.

2.  INDEFINITE SHAPE:  THE LIQUID WILL TAKE THE SHAPE OF THE CONTAINER.

3. SMALL COMPRESSIBILITY: DUE TO THE SMALL SPACE BETWEEN THE PARTICLES, INCREASE PRESSURE CANNOT SQUEEZE THE PARTICLES MUCH CLOSER TOGETHER.

4. SMALL THERMAL EXPANSION.

GASES

THE PARTICLES IN A GAS MOVE INDEPENDENTLY OF EACH OTHER IN ALL DIRECTIONS AND AT GREAT SPEEDS.

THE PARTICLES ARE RELATIVELY FAR APART EXCEPT WHEN THEY COLLIDE WITH EACH OTHER.

THE PROPERTIES OF A GAS ARE:

1. LOW DENSITY: THE PARTICLES OF A GAS ARE WIDELY SEPARATED.  THERE ARE RELATIVE FEW OF THEM IN A GIVEN VOLUME WHICH MEANS THERE IS LITTLE MASS PER VOLUME.

2. INDEFINITE SHAPE: THE PARTICLES ARE FREE TO TRAVEL IN ALL DIRECTIONS. THE PARTICLES WILL FILL THE CONTAINER AND ASSUME ITS SHAPE.

3. LARGE COMPRESSIBILITY: WHEN PRESSURE IS APPLIED TO A GAS THE PARTICLES ARE EASILY PUSHED TOGETHER.  THIS DECREASES THE AMOUNT OF EMPTY SPACE ALONG WITH THE GAS VOLUME.
4. MODERATE THERMAL EXPANSION:  AN INCREASE IN TEMPERATURE CAUSES THE PARTICLES OF A GAS TO COLLIDE WITH MORE ENERGY.  THEY PUSH EACH OTHER MORE STRONGLY AND AT A CONSTANT PRESSURE.  THIS CAUSES THE GAS TO OCCUPY A LARGE VOLUME.

PHASE CHANGES

DEFINITION: 

A PHASE CHANGE IS A PHYSICAL STATE OF MATTER THAT CHANGES FROM ONE STAGE TO ANOTHER 

(SOLID, LIQUID, OR GAS) WITHOUT A CHANGE IN CHEMICAL COMPOSITION.
A PHASE CHANGE IS A STATE IN WHICH MATTER CAN EXIST: SOLID, LIQUID, GAS, OR PLASMA.
A LIQUID TENDS TO HAVE MORE ENERGY THAN THAT SAME SUBSTANCE IN THE SOLID PHASE.

A GAS HAS MORE ENERGY THAN THE SOLID AND LIQUID PHASES OF THAT SAME SUBSTANCE.

STEAM HAS MORE ENERGY THAN BOTH LIQUIDS AND SOLIDS OF THAT SAME SUBSTANCE. 
SUBSTANCES CAN BE MADE TO CHANGE PHASE BY ADDING OR TAKING AWAY HEAT ENERGY.
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Loss of movement >> loss of energy >> exothermic
More movement >> gain of energy >> endothermic
THE PHASE CHANGES IN MATTER ARE:

· Melting                 
Solid - Liquid
· Boiling        


Liquid - Gas
· Freezing                
Liquid - Solid
· Condensation        
Gas - Liquid
· Evaporation           
Liquid - Gas
· Deposition             
Gas – solid (water vapor to ice)
· Sublimation          
Solid - Gas
Loss of movement >> loss of energy >> exothermic
More movement >> gain of energy >> endothermic
CHANGES IN PHASE ARE EXAMPLES OF PHYSICAL CHANGES.

A PHYSICAL CHANGE IS A CHANGE IN WHICH PHYSICAL PROPERTIES OF A SUBSTANCE REMAINS THE SAME KIND OF MATTER.

SOLID-LIQUID PHASE CHANGES

MELTING IS THE CHANGE OF A SOLID TO A LIQUID.

MELTING OCCURS WHEN A SUBSTANCE ABSORBS HEAT ENERGY.

THE OPPOSITE PHASE CHANGE THAT OF A LIQUID TO A SOLID, IS CALLED FREEZING.
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FREEZING OCCURS WHEN A SUBSTANCE LOSES HEAT ENERGY.

THE TEMPERATURE AT WHICH A LIQUID CHANGES TO A SOLID IS CALLED THE FREEZING POINT.

WHEN A SUBSTANCE UNDERGOES A PHASE CHANGE, ITS VOLUME CHANGES BUT ITS MASS REMAINS THE SAME.
[image: image51.png]



GENERALLY, WHEN A SOLID MELTS, ITS VOLUME INCREASES SO ITS DENSITY DECREASES.

IF ENOUGH ENERGY IS SUPPLIED TO A LIQUID, PARTICLES INSIDE THE LIQUID AS WELL AS THOSE ON THE SURFACE CHANGE TO GAS.

THOSE PARTICLES TRAVEL TO THE SURFACE OF THE LIQUID BECAUSE THEY ARE LESS DENSE.
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THE PARTICLES THEN TRAVEL INTO THE AIR.  THIS PROCESS IS CALLED BOILING.
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THE TEMPERATURE AT WHICH A LIQUID BOILS IS CALLED THE BOILING POINT.

THE BOILING POINT OF A LIQUID IS RELATED TO THE PRESSURE OF THE AIR ABOVE IT.

WATER WILL BOIL AT A LOWER TEMPERATURE AT HIGH ALTITUDES.

THE OPPOSITE PHASE CHANGE-THAT OF A GAS TO A LIQUID-IS CALLED CONDENSATION.
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THE SUBSTANCE IN THE GAS PHASE LOSES HEAT ENERGY AND CHANGES INTO A LIQUID.
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SOLID-GAS PHASE CHANGES

THE DIRECT MOVEMENT OF A SOLID TO THE GAS STATE IS CALLED SUBLIMATION.
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DRY ICE IS SOLID CARBON DIOXIDE.  WHEN DRY ICE ABSORBS HEAT ENERGY IT SUBLIMES OR CHANGES DIRECTLY INTO A GAS.
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THE LIQUID PHASE IS LESS DENSE THAN THE SOLID PHASE.  WATER IS AN EXCEPTION.  ICE IS LESS DENSE THAN WATER.  THE DENSITY OF WATER INCREASES AS ICE MELTS TO WATER.

LIQUID-GAS PHASE CHANGES

THE CHANGE OF A LIQUID FROM A LIQUID TO A GAS IS CALLED VAPORIZATION.
[image: image58.png]



DURING THIS PROCESS, PARTICLES IN A LIQUID ABSORB ENOUGH ENERGY TO ESCAPE FROM THE LIQUID PHASE.
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VAPORIZATION FROM THE SURFACE OF A LIQUID IS CALLED EVAPORATION.
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HEAT, TEMPERATURE & PHASE CHANGES

HEAT IS ENERGY THAT CAUSES THE PARTICLES OF MATTER TO MOVE FASTER AND FURTHER APART.

THE ADDITION OF HEAT TO A SUBSTANCE IS ACCOMPANIED BY A RISE IN TEMPERATURE.

PHASE CHANGE DIAGRAM
[image: image61.png]



AT WHICH POINTS ON THE DIAGRAM DOES THE ADDITION OF ENERGY CAUSE AN INCREASE IN TEMPERATURE?

AT WHICH POINTS ARE THERE NO TEMPERATURE CHANGES WITH THE ADDITION OF HEAT?

WHAT ARE THESE POINTS CALLED?
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IN SEGMENT “A” THE ICE CUBE RECEIVES HEAT FROM AN OUTSIDE SOURCE AND THE PARTICLES OF THE SOLID VIBRATE FASTER.

SEGMENT “B” SHOWS NO CHANGE IN TEMPERATURE.  
THE ICE CUBE IS STILL ABSORBING HEAT BUT THERE IS NO RISE IN TEMPERATURE.

THIS IS THE PHASE CALLED MELTING.
TEMPERATURE DOES NOT RISE DURING THE PHASE CHANGE.

IN SEGMENT “C” THE TEMPERATURE BEGINS TO RISE AS HEAT IS ADDED.

[image: image64.png]



IN SEGMENT “D” THE TEMPERATURE LEVELS OFF TO A CONSTANT VALUE. THIS VALUE IS THE BOILING POINT OF WATER.  THIS PHASE REPRESENTS BOILING.
IN SEGMENT “E” HEAT IS ADDED SHOWING A CONSTANT RISE IN TEMPERATURE.

WHEN THE GAS ABSORBS HEAT THE PARTICLES MOVE FASTER, SO THE TEMPERATURE RISES.

THE DIAGRAM SHOWS THAT PHASES CHANGES ARE ACCOMPANIED BY INCREASE IN HEAT ENERGY BUT NOT BY INCREASE IN TEMPERATURE.
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PHYSICAL PROPERTIES

WHAT ARE PHYSICAL PROPERTIES AND CHANGES?

PHYSICAL PROPERTIES:

PHYSICAL PROPERTIES CAN BE OBSERVED OR MEASURED WITHOUT CHANGING THE COMPOSITION OF MATTER. 
PHYSICAL PROPERTIES ARE USED TO OBSERVE AND DESCRIBE MATTER.

PHYSICAL PROPERTIES INCLUDE: APPEARANCE, TASTE, VOLUME, MASS, TEXTURE, COLOR, ODOR, MELTING POINT, BOILING POINT, AND DENSITY. 
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A PHYSICAL CHANGE TAKES PLACE WITHOUT ANY CHANGES IN MOLECULAR COMPOSITION. 
THE SAME ELEMENT OR COMPOUND IS PRESENT BEFORE AND AFTER THE CHANGE. THE SAME MOLECULE IS PRESENT THROUGH OUT THE CHANGES.
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CHEMICAL PROPERTIES:
CHEMICAL PROPERTIES OF MATTER DESCRIBES ITS "POTENTIAL" TO UNDERGO SOME CHEMICAL CHANGE OR REACTION BY VIRTUE OF ITS COMPOSITION. 
METALS IN GENERAL HAVE A CHEMICAL PROPERTY OF REACTING WITH AN ACID. ZINC REACTS WITH HYDROCHLORIC ACID TO PRODUCE HYDROGEN GAS. THIS IS A CHEMICAL PROPERTY.
APPLES AND PENNIES DARKEN DUE TO CHEMICAL CHANGES.
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THROUGHOUT THE YEAR LEAVES CONTAIN YELLOW, RED, AND ORANGE PIGMENTS THAT ARE MASKED, OR HIDDEN BY LARGE AMOUNTS OF CHLOROPHYLL.  
IN AUTUMN CHANGES IN TEMPERATURE AND RAINFALL CAUSES TREES TO STOP PRODUCING CHLOROPHYLL.  
WHEN CHLOROPHYLL STOPS, THE MASKED PIGMENT BECOMES VISIBLE.  THIS RESULTS IN A CHEMICAL CHANGE.
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CHEMICAL CHANGE RESULTS IN ONE OR MORE SUBSTANCES OF ENTIRELY DIFFERENT COMPOSITION FROM THE ORIGINAL SUBSTANCES. 
THE ELEMENTS AND/OR COMPOUNDS AT THE START OF THE REACTION ARE REARRANGED INTO NEW PRODUCT, COMPOUNDS, OR ELEMENTS.
A CHEMICAL CHANGE ALTERS THE COMPOSITION OF THE ORIGINAL MATTER. DIFFERENT ELEMENTS OR COMPOUNDS ARE PRESENT AT THE END OF THE CHEMICAL CHANGE. THE ATOMS IN COMPOUNDS ARE REARRANGED TO MAKE NEW AND DIFFERENT COMPOUNDS.
MAGNESIUM REACTS WITH OXYGEN FROM THE AIR PRODUCING AN EXTREMELY BRIGHT FLAME. THIS IS A CHEMICAL CHANGE SINCE MAGNESIUM OXIDE HAS COMPLETELY DIFFERENT PROPERTIES THAN MAGNESIUM METAL SHOWN ON THE LEFT.  
Density
https://www.youtube.com/watch?v=cvLlCEHtSOs
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http://upload.wikimedia.org/wikipedia/commons/thumb/1/15/Boyles_Law_animated.gif/300px-Boyles_Law_animated.gif
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http://superteachertools.com/jeopardy/usergames/Mar201012/game1269448057.php

• Melting                 S ∆ L

• Boiling        L ∆ G

• Freezing                L ∆ S

• Condensation        G ∆ L

• Evaporation           L ∆ G

• Deposition             G ∆ S

• Sublimation           S ∆ G
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https://prezi.com/kend4s7hddh9/7-states-of-matter/
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http://physicscentral.com/experiment/askaphysicist/physics-answer.cfm?uid=20080401071233
http://physicscentral.com/elementadmin/ask-approve/images/jello-img1.gif
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When it’s sufficiently dilute, it’s definitely a thin liquid. When it’s highly concentrated, it’s definitely a stiff, elastic solid. And then there’s the complicated in between.
Swimming in a liquid
http://physicscentral.com/elementadmin/ask-approve/images/jello-img1.gif
http://us.yhs4.search.yahoo.com/yhs/search;_ylt=A0LEVvUBUMpVC1MAhaUPxQt.;_ylc=X1MDMjExNDcwMDU1OQRfcgMyBGZyA3locy1pcnktZnVsbHlob3N0ZWRfMDAzBGdwcmlkA0lMa2tMTzdFUjR5TDByTUJILmdEWUEEbl9yc2x0AzAEbl9zdWdnAzEEb3JpZ2luA3VzLnloczQuc2VhcmNoLnlhaG9vLmNvbQRwb3MDMARwcXN0cgMEcHFzdHJsAwRxc3RybAM1OQRxdWVyeQN5b3V5dWJlIGV4cGVyaW1lbnQgb25saW5lIHNob3dpbmcgaG93IGVuZXJneSBjaGFuZ2VzIG1hdHRlcgR0X3N0bXADMTQzOTMyMjEyNQ--?p=youyube+experiment+online+showing+how+energy+changes+matter&fr2=sb-top-us.yhs4.search&hspart=iry&hsimp=yhs-fullyhosted_003&param1=1&param2=f%3D4%26b%3DChrome%26cc%3Dus%26pa%3DWinYahoo%26cd%3D2XzuyEtN2Y1L1Qzu0Fzz0B0CtCtB0AyDyByDyC0AyC0F0A0AtN0D0Tzu0StCtCzytAtN1L2XzutAtFzytFzztFtDtN1L1CzutN1L1G1B1V1N2Y1L1Qzu2StAyC0C0ByByByByBtG0EyCzy0DtGzztCyCyDtG0A0ByD0AtGtCtDtAyDyC0FtD0DzzyDyBtA2QtN1M1F1B2Z1V1N2Y1L1Qzu2SyBzztAyD0E0DtCyEtGyB0EtAzytGyE0E0B0EtG0A0Fzy0FtGyByD0DtAzztCzzyByDzytCyD2QtN0A0LzutB%26cr%3D2028790614%26a%3Dwny_dnldstr_15_15%26os%3DWindows+8.1+Connected&type=wny_dnldstr_15_15
http://www.bloodpressure-drs-practical-guide.com/normalbloodpressure.html
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http://iblog.dearbornschools.org/singley/wp-content/uploads/sites/781/2014/06/more-pressure.pdf
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