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SECTION 2

	
	Component
	Chemical
	Function
	Time

	Developer
	
	
	
	20-25 sec

	
	Reducing Agent
	Phenidone
	Rapidly reduces fine detail shades of gray

	
	Reducing Agent
	Hydroquinone
	Slowly produces heavy densities

	
	Activator
	Sodium carbonate
	Produces alkaline pH, swells gelatin

	
	Restrainer
	Potassium bromide
	Decreases reducing agent activity, antifogging agent

	
	Preservative
	Sodium sulfite
	Controls oxidation, buffer agent

	
	Hardener
	Glutaraldehyde
	Hardens emulsion, reduces gelatin swelling 

	
	Solvent
	Water
	Dissolves chemicals

	Fixer
	
	
	
	20 sec

	
	Clearing agent
	Ammonium thiosulfate
	Removes undeveloped silver halides from emulsion

	
	Activator
	Acetic acid
	Provides acidic pH, stops reduction

	
	Hardener
	Potassoium alum
	Hardens emulsion

	
	Preservative
	Sodium sulfite
	Maintains pH

	
	Solvent
	Water
	Dissolves chemicals

	Washer
	
	
	
	20 sec

	
	Solvent
	Water
	Removes excess chemicals

	Dryer
	
	
	
	25-30 sec

	
	
	Hot air
	Evaporates water and hardens emulsion


Darkroom Problems
1. Fog- there are many causes of film fogging. That is , a generalized darkening of the film.

a. Exposure to light- This may occur when the darkroom is not light proof; the safelight contains too large a bulb; the safelight housing or filter is cracked; the safelight filter series is incorrect; or the exposure of the film to the safelight is prolonged, especially at short distances.

b. Exposure to Xray or Radinuclides- Films should be shielded from these sources of radiation by distance and sufficient thickness of lead.

c. Chemical Fog- the many causes include over development or development at excessively high temperatures; oxidized, deteriorated developer, which may also stain the film (oxidized developer is brown); prolonged or repeated inspection of films during development; and contamination from corroded tanks.

d. Age fog- either mottled or uniform fogging due to outdated films or films stored under conditions of high temperature and excessive humidity.

2. Stain- various types of discolorations may appear on films at different intervals after processing. These can generally be avoided by the use of reasonably fresh solutions and correct processing.

a. Brown- oxidized developer

b. Variegated color pattern- inadequate rinsing

c. Grayish yellow or brown- excessive fixation, or use of exhausted fixer.

d. Grayish-white scum- incomplete washing

3. Marks and Defects. There are several different kinds of characteristic markings, which appear when films are not handled gently.

a. Crinkle marks- are curved black or white lines about 1 cm in length, which results from bending the film acutely over the end of a finger.

b. Static marks- are lightning or tree like black marks on the film, Caused by static electricity due to friction between the film and other objects such as intensifying screens and loading bench. To avoid the, films should be grounded in order to prevent the buildup of static electricity. 

c. Water marks- are caused by water droplets on the film surface, which leave round dark spots of various sizes because of migration of silver particles.

d. Cassette Marks- are caused by foreign matter such as dust, hair, fragments of paper ect. Or by screen defects, which leave a corresponding white mark on the radiograph.
e. Air-bell marks- results from formation of air bubbles in the developer. A bubble prevents developer from reaching the underlying film, and so leaves a small clear circular spot on the radiograph.

f. Streaking is caused by variety of technical errors and is one the most troublesome types of film defects. It usually results from: (1 )failure to agitate the films in the developer ; (2)  failure to rinse the films adequately ; (3) failure to agitate the films when first immersed in the fixer and (4) failure to 

ACTIVITY 12.D

Fill in the blanks with the answer to the statement.

The section of the processor where the exposed silver bromide crystals are reduced to metallic Silver ____________________

The image on the film after exposure and before development____________________

The approximate range of time for a processor to fully develop a film_________________

The usual temperature range for developer____________________

The section of the processor where the unexposed and undeveloped silver bromide crystals are removed ____________________

The section of the processor from which silver is retrieved____________________

The name of the excess density caused by the developer temperature being too high____________________

This section of the processor has an alkali solution____________________

The section of the processor that washes away any chemicals remaining on the film____________________

MULTIPLE CHOICE

1. The image on the film before development and after exposure is called a:

a. visible image      b. latent image

c. manifest image  d. developed image

2. Which one of these is the right order for a film going through the automatic processor?

a. developer, rinse, fixer, wash, dryer

b. fixer, developer, wash, dryer

c. developer, fixer, wash, dryer

d. developer, wash, fixer, dryer

3. The base of modern x-ray film is composed of:

a. cardboard            b. Formica

c. rubber                  d. polyester

4. Base-plus-fog is measured:

a. on any blank area of the film
b. on a high density step
c. on a medium density step 
d. on a low density step

5. The emulsion of film consists of:

a. sodium carbonate and potassium bromide

b. acetic acid and sodium sulfite

c. glutaraldehyde and potassium alum

d. silver bromide and gelatin

6. The area of underexposure of a characteristic curve is called the:

a. threshold                 b. toe

c. average gradient     d. gamma

7. Which rollers control replenishment in the automatic processor?

a. the turnarounds 

b. the crossovers

c. the fixer rollers

d. the entrance rollers

Use the figure for questions 
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Which film has the highest speed? 

a. film A     b.
film B

Which film will display long scale contrast? 

a. film A     b.
film B

Which film will give the radiographer the most room for error?

A. film A     
b. film B

8. Which one of these is the right order for a single emulsion film?


a. adhesive, emulsion, supercoating, base 

b. emulsion, adhesive, base, supercoating

c. supercoating, emulsion, adhesive, base

d. base, supercoating, emulsion, adhesive
9. The usual range for developer temperature is:

a. 30-50 degrees

b. 70 - 80 degrees


c. 93-98 degrees

d. 105-115 degrees


10.  The processor chemicals can become contaminated by splashing:

a. fixer into developer


b. water into fixer

c. developer into fixer

d. developer into water

11. The average gradient ranges from densities:

a. .20 to .25 above base-plus-fog

b. .5 to 2.5 above base-plus-fog

c. .1 to .3 above base-plus-fog

d  .25 to 2.0 above base-plus-fog

SCREEN MULTIPLE CHOICE QUESTIONS

1. The layers of an intensifying screen in order are:

a) base; white reflecting surface, emulsion, protective coating

b) white reflecting surface protective coating, active layer, base

c) base, white reflecting surface, active layer, protective coating

d) active layer, base, white reflecting surface; protective coating

2. A material that gives off light when struck by x-ray photons is called:

a) silver bromide         b) a phosphor

           c) an active layer         d) an intensifier

3. In places where a large amount of radiation got through the patient's body, the intensifying screen would give off ____of light, and this area on the radiograph would be developed as____.

a) a large amount,  black

b) a small amount,  white

4. Which are the two main parts of an intensifying screen?

a.
base and emulsion

b.
base and activity layer

c.
emulsion and activity layer

d. active and protective layer

5. Delayed light emission of an intensifying screen after the photons have been turned off is called:

a. afterburn           b. luminescence

c. fluorescence  d. phosphorescence

6. Which one of these is the phenomenon that causes a loss of recorded detail with intensifying screens?

a. Afterglow                b. light diffusion

c. Phosphorescence   d. fluorescence

7. Fast screens emit _____light than slow screens

a. more     b. less

8.  Changing from a slower to a faster screen will have what effect on the patient's radiation dose?

a. it will increase the dose 

b. it will decrease the dose

9. The part of the active layer of an intensifying screen that produces light is the:

a. white reflecting surface b . protective coat

c. silver bromide                d. phosphor

10. An area of poor screen contact occurs.

a. when there is a decreased distance between the screen and film inside the cassette

b. when there is a increased distance between the screen and film inside the cassette

11. Changing from a slower screen to a faster screen will have what effect on density?

a. it will increase it          b. it wilt decrease it

12. A relative speed value of 100 corresponds to a

a. detail screen                  b. slow speed screen

c. medium speed screen d. high speed screen

13. The ability of a material to give off light when struck by x rays is called:

a. afterglow            b. screen lag

c. fluorescence     d.phosphorescence

14 Increasing the speed of an intensifying screen also increases:

a. the patient's dose     b. light diffusion

c. contrast                    d. recorded detail

15. A test for poor screen contact is performed with which one of thee devices

a. resolution grid  b. a radiographic phantom

c. a wire mesh    d. a peractrometer

16 Changing from a slower screen to a faster screen will have what effect on recorded detail?

a. it will increase it     b.it will decrease it

17. Which one of these Systems would require the highest mAs to produce the image?

a. direct exposure

b. calcium tungitate screen system

c. computed radiography

d. rare earth screen system

18 .The color of light given off by a rare earth intensifying screens:

a. yellow green     b. blue violet

19. Which one of these systems is usually better for producing a low radiation dose to the patient

a. rare earth       b.  direct exposure

20. The type of film used with an intensifying screen and the safelight used must be matched with the type of screen- This is called:

a. light diffusion               b. resolution

c. spectral matching        d. fluorescence

21. Conversion efficiency is the ability to convert 

a. light energy to x-ray energy

b. x-ray energy to light energy

24. Direct exposure systems produce good recorded detail because

a. no film is used to record the image

b. no radiation is used to record the image

c. no light is used to record the image

d. a computer Is used to record the image

QUESTIONS
1. Xray film emulsion consists of silver ______  ___________ suspended in gelatin.

2. Film base is made from tough ____________ plastic.

3. Base-plus-fog is a result of environmental factor, ______ ______ and processing.

4. Base plus fog should never exceed ____________

5. ____________ is the study of film emulsion response to exposure.

6. Characteristic curves are used to illustrate and compare film emulsions _______ to exposure

7. The typical characteristic curve has a ______(dmin) ______ ________ _______ (average gradient) and _____________ (dmax).

8. Diagnostically useful densities are within ________ to ______ on the vertical axis.

9. A characteristic curve with a ________ slope usually represents higher contrast.

10. The curve of a _______ speed film lies close to the vertical axis.

11. A high speed film _____________ recorded detail.

12. Exposure latitude allows room for ________.

SCREEN CONVERSION WORK SHEET

1. If 80 mAs is needed for a particular radiograph using a 100-speed system, what mAs would be needed using a 400 rare earth sys-tem?

2. If 2.5 mAs is used with a 200-speed system, what mAs would be needed if an 800-speed system is used?

3. If 70 mAs is the normal technique used with a 400 speed system and a 100-speed system had to be used, what mAs would be required?

4. If a radiograph is made using 90 mAs with detail (50 speed) screens, what mAs would be needed if a 200-speed rare earth system were used?

5. If a radiograph is made using 30 mAs with a 100-speed system. What mAs would be needed if a 200-speed system is used?

6. If 50 mAs is the normal technique used with a 200-speed system and a 100-speed system had to be used. What mAs would be required?

7. If 3 mAs is adequate for a radiograph exposed using an 100 rare earth system. What mAs would be necessary if a 400 rare earth system were used?

8.  If 20 mAs is needed to adequately expose a radiograph with a 200 speed system. What mAs would be needed with an 800 rare earth system?

INTENSIFICATION FACTOR WORKSHEET

	Exposure with screens
	Exposure without screens
	Intensification factor

	180
	7200
	

	240
	7600
	

	200
	6400
	

	150
	7600
	

	250
	8000
	

	148
	5200
	

	100
	6300
	

	110
	4000
	

	200
	5100
	

	300
	2400
	

	400
	7800
	

	230
	2100
	

	260
	4500
	

	340
	5300
	


SCREEN CONVERSION WORKSHEET

	mAs
	Speed(1)
	MAs(2)
	Speed(2)

	50
	100
	
	200

	10
	200
	
	1000

	32
	200
	
	400

	15
	400
	
	200

	40
	100
	
	400

	25
	400
	
	100

	150
	100
	
	400

	60
	800
	
	200

	12
	100
	
	400

	22
	600
	
	1000

	10
	1000
	
	400

	25
	50
	
	1000
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