REASONS WHY MATERIAL IS HEAVIER

Weight of atoms nucleus

Size of electron envelope

Atomic spacing

Carbonates

Calcite CaCO3, 20Ca, less particles

Rhodochrosite MnCO3, 25 Mn, more particles

VOLUME

V=LxWxH

1 m3=1 kL 

1 dm3=1L

1 cm3=1mL
Space occupied by matter

Unit derived from unit length: m3
Solids in cubic units

Fluids in capacity

MASS

Quantity of matter contained in object

Kilogram is measurement

Use balance

VOLUME vs. MASS

4ºc 1L of water=1kg (its mass)

DENSITY 

M/V

G /per cm3
Amount of substance contained w/in a specific area, comparison of mass to volume.  

SPECIFIC GRAVITY: Ratio

Density of substance/density of another standard substance

Weight of object/volume (weight) of displaced object 

ARCHIMEDES PRINCIPLE

An object totally immersed in fluid experiences an upward force equal to weight of fluid it displaces. It displaces its density, the water displace is equal to the volume of the object

METHODS OF SG: displacement/hydrostatic

DISPLACEMENT:  Eureka Can, Pycnometer

HYDROSTATIC:  Single Pan Balance, Spring Balance, Hanneman/Direct Reading

EUREKA CAN (displacement)

Weight of Specimen/Volume of Displace Water

PYCNOMETER (displacement)

W1: Gem in Air

W2: Weight empty bottle w/ stopper

W3: Weight of dry bottle and stopper w/ water inside 

W4:  Weight of bottle/water and gem

W3-W2=WA

W4-W2=WB   =A-B

SG: W1/(A-B)

SINGLE PAN (hydrostatic)

             Weight in Air

Weight in Air – Weight in H20

SPRING BALANCE (hydrostatic)

              Weight in Air             

Weight in Air – Weight in H20

Irradiation: process exposing specimen to one of a variety of radiations. Color changes by displacing outermost electrons in an atom, thus changing the valence states and creating color centers.  

Radiation: Type of wavelength/light

Unstable color: color will revert back to original state in daylight. Energy barrier is very low.  

Atomic structure changes in 2 ways:

1) Restoring color centers which have been bleached by heat or light, overcomes barriers

2) Creating color centers not having a natural counterpart

Gemstones being irradiated

Quartz: often, to produce Amethyst or Ametrine, Citrine, Smokey, reacted then returns to colorless or yellow

Corundum:  Rubies, to improve color, some rubies left radioactive

Colorless->yellow brown

Pale Yellow->reddish orange

ALPHA PARTICLE: A helium atom missing electrons, therefore having a double positive charge. Consists of two protons and two neutrons bound together into a particle that is identical to a helium nucleus, written as He2+. Emitted by radioactive nuclei: uranium or radium in a process known as alpha decay. 

BETA PARTICLE:  Electron emitted from the nucleus when a neutron decays to a proton and electron 

NEUTRON: Neutral subatomic particle

RADIUM TREATED DIAMONDS:  1904, William Crooks, Irradiated diamonds, kept adjacent to radium bromide (salts).  Due to bombardment by alpha particles of the radium.  Nuclear particles stick to surface of diamond. These treated stones are radioactive and can be distinguished from natural stones of a green color by their ability to fog a photographic film.

ELECTRON ACCELERATOR DIA:  Exposed to a stream of electrons, turning diamonds green/blue, only skin deep.  Annealed yellow, pink, mauve, orange and brown 

CYCLOTRON TREATMENT:  Subatomic particles accelerated and smashed into the crystal lattice.  Dark green-black.  Forms skin. Permanent unless repolished. The umbrella effect. 

NEUTRON ACCELERATORS: Most common form of irradiation used today. The diamonds are bombarded in a nuclear reactor and produce permanent green. When heated, yellow, orange, brown, pink and mauve colors may be produced.

GAMMA RAY RADIATION:  Cobalt 60 radiation, slow effects taking months to color a stone. Produces permanent blue and bluish-green colors. Gamma rays release electrons from their normal location in the gem. The color change depends on where the electrons relocate and on the charge of the atoms near them.
QUARTZ:  Smokey quartz, heat citrine. 

BERYL: Aquamarine - almost always heat treated to bring out the beautiful blues this stone is known for. But it can also be irradiated.  Heat-treated beryl (aquamarine, emerald) -- to change color from blue and yellow to a stable green color. Maxixe beryl is a natural pink color heated to a dark blue that will fade and is not stable Blue-Always irradiated blue from colorless; Pink-Commonly heated to remove the yellow component; Yellow-Usually produced by irradiation.
CORUNDUM: Not stable

SPODUMENE:  to change the color with the irradiation often being dangerous and not stable. Kunzite, a natural pinkish variety of spodumene, will fade in sunlight.

TOPAZ:  Exposed to cobalt 60 radiation, change to a cinnamon brown color, but this fades over several months when exposed to light. Permanently blue topaz through irradiation. An irradiated blue topaz exhibits all the chemical and optical properties of the natural stone, and can be distinguished only through an analytical process of measuring the light emitted by a gemstone when it is heated. All dark blue topazes are treated by irradiation and heating, a two-step procedure.

