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1. Pipet a 25 ml sample of developer Into a 125 ml

separatory funnel. Add three drops of phenol-

phthalein and then add acid until the solution

becomes colorless. Record the mis of acid added.

2. Extract the sample three times with 25 ml. port

ions of water saturated ethyl acetate. Discard the

ethyl acetate each time. Dilute 1 ml of extracted

developer with 100 mis of pH 5.00 buffer and det

ermine absorbency.

3. (absorbency) (mis developer -f mis 7.0 N H?SQ4,)
mis developer

=

corrected absorbency.

4. Dilute 1 ml of unextracted developer with 100 mis

of pH 5.00 buffer. Check the absorbency at the

peak wave lengths.

5. From the observed absorption of step four subtract

the corrected absorbency from step three. With the

resulting figure caculate the concentration of the

unexhausted developer from the graph.

Note: If a. reading was obtained from step three in part

A. Lt must be subtracted from each reading made In

parts B and C.
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Table 4.

Absorbancy Indices

Hydroquinone

grams/liter

A270 mu Asi A247 mu -As2

6.00 0.840 0.140 0.276 0.046

6.00 0.450 0.075 0.276 0.046

3.00 0.318 0.106 0.246 0.082

3.00 0.318 0.106 0.138 0.046

3.00 0.312 0.104 0.138 0*046

3.00 0.308 0.103 0.090 0.030

1.00 0.106 0.106 0.046 0.046

Phenidone

grams/liter

0.10 0.065 0.65 0.085 0.85

0.10 0.062 0.62 0.090 0.90

0.10 0.073 0.73 0.088 0.88

0.20 0.150 0.75 0.190 0.95

0.20 0.151 0.75 0.135 0.95

1.00 0.703 0.70 0.900 0.90

As2 Avg. Asi Avg. As2

0.104 0.046

0.73 0,90

Analysis Of Developer By The Method For Fresh Developer

Mix # V Solution 3 - 7

grams H grams P

1.
2.'

3.
4.'

5i'

6.

4.00

4.00

6.00

6.00

8.00

8.00

0.25

0.25

0.30

0.40

0.20

0.45

Readings

270 247

0.591

0.600

0.785

1.01

0.637

1.24

0.410

0.409

0.570

0.650

0.531

0.800

Graph heading Difference

grams . H grams P grams H grams P

4.00

3.95

6.05

6.00

8.00

8.05

0.250

0.252

0.297

0.401

0.201

0.455

0.00

-0.05

/0.05

0.00

0.00

0.000

/0.002

-0.003

/to. 001

/O.OCI

/0.05 /0.005

'Extracted

Table 5
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DETERMINATION OF SULFITE IN A DEVELOPER

Introduction

The developer sample Is added to an excess of iodine,

formed by acidifying standard potassium iodate solut

ion and adding potassium iodide. Part of the iodine

is reduced to iodide by the sulfite in the sample; the

unreduced part Is measured by titrating it with stand

ard sodium thiosulfate using starch indicator. Since

the quantity of sulfite is equivalent to the quantity

of reduced iodine, and since the quantity of sodium

thiosulfate used in the titration is equivalent to the

quantity of unreduced iodine, the difference between the

total iodine and the volume of sodium thiosulfate is a

measure of the sodium sulfite concentration.

Reliability

The method is accurate in that It measures the true amount

of sulfite In the mix. Photographic -grade sodium sulfite

is approximately 99$ pure; thus the amount found in the

mix is likely to be sightly less than the amount of chem

ical put into the mix.

Reagents

0.1000 N potassium iodate

7.0 N sulfuric acid

0.6 M potassium iodide

0.1000 N sodium thiosulfate

starch indicator
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Procedure

A. treatment and titration of sample

1. Pipet 50.0 ml of 0.1000 N potassium iodate

into a 250-ml Erlenmeyer flask.

2. Add 25 ml of 7.0 N sulfuric acid.

3. Add 25 ml of 0.6 M potassium iodide.

4. Place 3.00 ml of sample into flask.

5. Titrate with 0.1000 N sodium thiosulfate to a

*

light yellow color. Then add 5 ml of starch

indicator and continue the titration untill the

blue color disappears.

B. Calculations

1. (50.00 - ml Na2S20?J (6.303) = Na2S03, grams/liter
ml sample
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DETERMINATION OF BROMIDE IN DEVELOPERS

Introduction

Tne sample of developer is treated with 7.0 normal sulfur.

ic acid, aerated and titrated potentiometrically with

standard silver nitrate. A silver electrode is used to

follow the progress of the titration.

Any iodide ion in the sample precipitates before the bro-

mide ion. In some solutions, it is of sufficient concen

tration to make the bromide results approximately 0.2

gram per liter high. With relatively high iodide con

centration a small break will occur while the first ml

or two of titrant is being added. However, in most dev

elopers the iodide break is not apparent at all.

The cloride ion also present in the sample precipitates

after the bromide ion. Because there is only a small

amount of cloride in many samples, the cloride and brom

ide breaks tend to merge in the titration curve. When

this happens, the cloride break can be easily mistaken

for the bromide end point. Therefore, more clorine is

added to the sample before the titration in order to sep-

erate the two end points.

Developers containing chemicals such as thiocyanate

cause interference during this analysis and require

special procedure.
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Reagents

Foamex

7.0 normal sulfuric acid

0.10 normal sodium cloride

0.0500 normal silver nitrate

Procedure

A. Treatment of Sample

1, Pipet 100.0 ml of developer into a beaker. Add

1 drop of foamex.

2. Add 50.0 ml of 7.0 normal sulfuric acid.

3. Insert a gas dispersion tube attached to an air

hose into the sample. Cover the beaker with a

watch glass.

4. Aerate gently for 5 minutes.

5. Remove the watch glass and wash down the beaker

with distilled water. With the air pressure still

on, raise the air dispersion tube above the solut

ion and rinse it down into the beaker.

6. Add 1 ml of 0.10 normal sodium cloride.

B. Titration

1. Clean and rinse the electrode.

2. Titrate the sample with 0.0500 normal silverX

nitrate, using a pH meter.

C. Caculations

1. (ml AgNO.-Q (fl AgNO^) (eq wt KBr or NaBr) (1000)
(ml sample) (1000)

B

KBr or NaBr, grams per liter.
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Table 7

SAMPLE SIZE AND TREATMENT OF SAMPLE

Developer Sample size Beaker Vol. Acid

(ml) (ml) (ml)

D-95, D-19 25.0 250 15

D-72, RD-1-16 100.0 400 50

D-16, DK-50, DK-60 200.0 600 100

Table 8

LOCATING THE END POINT BY THE DELTA METHOD

ml 0.0500 N Meter Delta

AgN03 Reading (Difference)

0
0.50 10.20

1.00 10.18

1.50 10.10

2.00 10.01

2.20 9.90
04

2.40 9.86

2.60 9.80 *~
2.80 9.73

3.00 9.63

3.20 9.48

3.40 9.22

3.60 8.92

3.80 8.76

4.00 8.67

.07

.10

.15

.26

.30

.16

.09

4.20 8.60 'J
4.40 8.57

'u

Note that the greatest change in potential occured when

a total of 3.60 ml of titrant had been added. The end

point is therefore 3.60 minus 0.20/2 or 3.50.
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