4 CONTROL-CHART EXAMPLES

Thefollowing chartsare examples of how various conditions
will affect your control plots. They areintended only asa
guide; your plot may not look exactly like these examples.
Y our plot may be different because of processor and control-
strip differences, and your processing conditions. More than
one problem may also be affecting your process.

These plotsaretypical for aparticular problem; however,
if they do not exactly match your plot, find the one that most
closely matches the predominant trend. Use these charts to
analyze process problems.

Chart ‘ Solution Condition
Process C-41SM
1 Developer Temperature Too Low/High
2 Developer Time Too Short/Long
3 Developer Agitation Too Low/High
4 Developer Replenishment Rate Error /
P Part A—Too Low/High
5 Developer Replenishment Rate Error /
P Part B—Too Low/High
6 Developer Replenishment Rate Error /
P Part C—Too Low/High
Replenishment Rate Error /
7 Developer Water—Too Low/High
Replenishment Rates
8 Developer Too Low/High
9 Developer Oxidation
10 Developer Contaminated with Bleach
11 Developer Contaminated with Fixer
Replenishment Rate
12 Bleach Too Low/High
13 Bleach Poor Aeration
14 Fixer Underreplenished / Dilute
Process RA-2SM
15 Developer Temperature Too Low/High
Replenishment Rate Error /
16 Developer Part A—Too Low/High
Replenishment Rate Error /
1 Developer Part B—Too Low/High
Replenishment Rate Error /
18 Developer Part C—Too Low/High
Replenishment Rate Error /
19 Developer Water—Too Low/High
Replenishment Rates
20 Developer Too Low/High
Contaminated with
21 Developer Bleach-Fix
22 Developer Oxidation
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Process C-41SM T ]
Developer Temperature 25 f— 8 2 an
Too Low/High LRSI T ~
The recommended devel oper temperature for Process 20—+ g i +
C-41SM is 37.8 + 0.15°C (100 + 0.25°F). Devel oper 15 - = S % HH
activity varies directly with temperature. A developer nnnill - t
temperature that is too high or too low affects SO nuiinn indin dunfin ninul nlbnd nnfinn Snnbn dhuds ndun anbus b—as
development and the amount of dye formed. If the 05
developer temperature is too high, the density values D y T
will plot higher than normal; if the devel oper ‘MaXg™"g g
temperature it too low, the density values will plot 65
lower than normal. '
Ouit-of-control conditions due to temperature 10
changes are difficult to solve. They can appear and
disappear rapidly because they are usually caused by 15
intermittent electrical problems. Poor tank 20
recirculation can also cause temperature problems; '
check that the devel oper recirculation filter is not .25
clogged, and replace the filter if needed.
Check the developer temperature with an accurate
thermometer frequently, and adjust it as needed. 25
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Process C-41SM

Developer

Time Too Short/Long

Developer activity varies directly with time. An
increase in devel oper time producesan increaseinthe
amount of dye formed; a decrease in developer time
produces a decrease in the amount of dye formed.

Developer-time variations can occur in processors
because of electrical-load variations and motor-
temperature differences from a cold start to
equilibrium. Electrical-load differences can be caused
by other equipment (e.g., aheater) on the same power
line. In some cases, you may need a voltage regulator
on the drive motor to compensate for external voltage
variations.

Mechanical problems, such as misaligned moving
parts, can cause devel oper-time problems. Be surethat
the transport isfunctioning properly. Use astopwatch
to measure the developer time, and compare it with
the machine setting.
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Process C-41SM

REE| T F
[N [l I | IR
Developer | 2|2, - o
Agitation Too Low/High @9 & £o
Agitation aids in removing devel oper by-products 20 g% E gg
from the film so that fresh developer can diffuse into 15| &< cz3 g?
the emulsion. An increase in agitation increases the
amount of dye formed. Poor agitation does not allow NLOJN nnlinn bunln fn i kb e s Euakn dhudh ndnall wnlusl
enough development, resulting in low and non- 05
uniform densities. Fluctuationsin agitation have the b v " _ g
greatest effect on high densities. ‘maxg=¥g g
Agitation is provided by arecirculation system. A 65 L
kinked recirculation line or a plugged slot nozzle can :
hinder agitation causing underdevelopment. Also 10
check the recirculation pumpsto be sure they are
working within specifications set by the manufacturer. 15
.20
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Process C-41SM

Developer

Replenishment Rate / Part A

Too Low/High

Developer activity varies with the delivery of Part A
to the devel oper tank. Overreplenishment resultsin
high activity; underreplenishment resultsin low
activity.

How quickly your control plots change depends on
the variation from aim of your replenishment delivery
and the amount of film processed.

Check the Part A cube after you replace the F1
Processing Unit; if there is substantial solution
remaining in the cube, thisindicates that therate is
incorrect.

If the Part A delivery is suspect—
 Check thedevel oper repl enishment pump fitting for

Part A to be sureit is snug.

» Check the delivery linesfor air. Thisisan
indication that the pump valves have failed.

» Check the pump calibration.
 Check the replenishment rate setting.

» Updatethe pump valuesin your processor software.
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Process C-41SM

Developer 25 |- E X E
Replenishment Rate / Part B 20 b2 2 T VER
Too Low/High Tlreer £ g2
Developer activity variesonly dlightly with avariation 15D 22 z ogd
in the delivery of Part B to the developer tank. Over
time, however, it will affect the oxidation protection O [EEEY e At Ehuut ENuR] enduy Auuts Hente RANSt Enbud naey
of the developer; see Chart 9. 05
Check the Part B cube after you replace the F1 D-max . -Y. t B EE N R A AR R AN NEEEENSNIEEEE SEEEE SEEE SEEEN
Processing Unit; if there is substantial solution ~
remaining in the cube, thisindicates that therate is 05
incorrect. ’
If the Part B delivery is suspect— .10
 Check thedevel oper repl enishment pump fitting for
Part B to be sure it is snug. 15
e Check the délivery linesfor air. Thisisan .20
indication that the pump valves have failed.
» Check the pump calibration. 25
 Check the replenishment rate setting.
» Updatethe pump valuesin your processor software. 25
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Process C-41SM

Developer 25
Replenishment Rate / Part C

Too Low/High .20
Y ouwill notice devel oper activity variation caused by 15
the delivery of Part C to the devel oper tank first in the

LD parameter; LD will increase with A0 |

overreplenishment and decrease with
underreplenishment.

Check the Part C cube after you replace the F1
Processing Unit; if there is substantial solution -

.05
+
D-max B—YB 0

remaining in the cube, thisindicates that therate is 05

incorrect. 10
If the Part C delivery is suspect—

« Check the devel oper replenishment pump fitting for 15

Part C to be sureit is snug.

e Check the délivery linesfor air. Thisisan
indication that the pump valves have failed. .25

» Check the pump calibration.
 Check the replenishment rate setting.

.20

» Updatethe pump valuesin your processor software. 25
.20
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Process C-41SM

RREREEE! H FH
Developer 25 E X E
Replenishment Rate / Water L2 = 8
Too Low/High 20 -3 60 £ 580
Developer activity varieswith the delivery of water to 15 5 i‘)‘g 3 3 gi'a':i,
the devel oper tank because the working tank solution
becomes overconcentrated or diluted. For contrast RO unlins kmdb dundlz sliunlhsubud aulun Buslke dhudh sdusl snfus udin
(theHD — LD parameter), the activity variesinversely
. . . .05
with the amount of water, decreasing with too much +
water and increasing with too little water. However, D-maxg-Yg H
the speed (or LD parameter) increases with too much - N u
or too little water. 05
If the water delivery is suspect— 10
 Check thedevel oper repl enishment pump fitting for
water to be sureit is snug. A5 bttt
e Check the délivery linesfor air. Thisisan 20
indication that the pump valves have failed. '
» Check the pump calibration. 25
 Check the replenishment rate setting.
» Updatethe pump valuesin your processor software. o5
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PrOCeSSC-4lsM I - | I | | N
IEEEEEEEEEEEEEE EEEEEEEEEE EEEEE ENEEE EREEN EREEN
Developer s 3 < 3
Replenishment Rates - 5 = G
Too Low/High 20-86% £ 5o
Developer replenishment rates (A:B:C:water) directly 15 =5 oo S 3o
affect developer activity. An overreplenished
developer will produce high dye densities; an RAON unlinn Endln dunin alusl ndbnd snllas bun ks dhuds sdasl ssle bud -
underreplenished developer will produce low dye 05
densities. Y ou will see the effects of over- and T
underreplenishmentin all of the control-plot densities. D-maxg=Yg "
The amount of change that you seeintheplot asa - -
result of incorrect replenishment depends on the 05 4
developer-tank volume, processor speed, and the 10
amount and type of film processed. If incorrect
replenishment appears to be the problem, check that 15
the replenishment system is operating properly and is 20
correctly calibrated. '
The recommended repl enishment rates are starting 25
points only. Exact rates depend on the types of film
you process, their average densities, and how well you
maintain operating conditions, such as development 25
time and temperature. In general, higher speed films
(especialy 1S0 400 and higher) require higher 2
developer replenishment rates. Some private-label 15
films and other manufacturers' films also require '
slightly higher developer replenishment rates. If you A0 e e e e e
process more of these films, you may need to increase anbns imitndanlzsinsk adndanias bunkndbadl s duel = =]
your developer replenishment rates by 10 to -+05
15 percent from the starting point. Determine your HD -LD O
exact rates by monitoring the process with control -
strips and adjusting the rates as needed according to OS 171 = - T
the control plot. However, do not adjust the rates to 10 BE=l= T L ] -
“chase” small changesin the control plot. Changing ' g
rates should be done proportionately with all .15
developer parts, including water.
To avoid replenishment problems, check the 20
replenisher settings regularly to be sure that the 25
correct rates are maintai ned.
If you suspect that replenishment is the problem:
» Check that the replenishment systemis set 15
correctly. '
* Verify that the replenishment pumps are all B e BEnaE et Famny Eane SESEE eens Eamay Has EEase ey
operating. oV Sk e Jungs speuk sy seges fusps deedk sler g
 Verify that the replenishment pumps are producing +
the correct output. LD O =
« |f the processor has been idle, verify that the “J’ 05
tubes are full of solution. g pn “ﬂ_ —gaiEEsEasnIin H SRR
.10 =
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Process C-41SM

Developer .25 -
Oxidation o0 b ®
Developer activity varies inversely with oxidation. L E
Increasing developer oxidation causes less dye to 15 2
form, lowering density values. EEEEE NN EEEEE AmmEE AnEEmEREEaEaE ANmNR ERmER AmmEn amERE
Oxidation can occur during idle periods when the 10
processor is up to temperature, but not processing 05
film. Y ou should be able to avoid severe oxidation D-max.- Y. T
problems in most processors by ensuring that at least B B O
one developer tank turnover occurs every 4 weeks. I 05
you are operating at low utilization, follow the ~—
recommendationsin KODAK Publication CIS-190, .10
Recommendations for the Use of KODAK SV 15
Chemicalsin Low-Utilization Operations. '
Lesksin arecirculation line or filter will allow air 20
to bubble into the tank solution, causing oxidation.
Check your equipment for leaks if oxidation occurs. 25
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Process C-41SM

Increasing contamination
Developer 25 >
Contaminated with Bleach [ RE H
. . 20k < - = = = =
Very small amounts of bleach will contaminate the T 3 S5 3 3 3 3
developer and affect developer activity. The D-min 15 |— £ £ E £ E £
™. Sy . T O — N ™ < Tl
and LD densities will increase because more dye
formsdueto chemical “fogging.” And, HD — LD plots 10 [ T T T ey mdEx
will aso increase with more contamination.
S . . .05
If bleach aeration is excessive, bleach solution can 4
mist or splash and Slowly contaminate the developer. ~ D-MaXg~Yg
Bleach can splash back into the devel oper as the -
leader card and film emerge from the bleach. The 05
developer can also be contaminated by less soluble 10
bleach complexes that have been deposited on the
leader card. Clean all leader cards thoroughly each A5 F—1- [ Eamn EEmaE muAE AREE AEEun auna aaaa
day at shutdown; you may need to soak them in hot 20
water to remove the bleach. Replace worn or damaged '
leader cards. .25
Make sure that bleach does not drip into the
developer when you remove the bleach racks for
cleaning, maintenance, etc. 25
If bleach contamination occurs, stop processing
customer film. After you locate and eliminate the .20
source of contamination, dump the developer tank 15
solution, rinse the tank thoroughly, and mix afresh '
developer tank solution. 10 b= g m o —T
05 — i Sadk Siasmnan a =
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Process C-41SM

Increasing contamination

Developer 25
Contaminated with Fixer E + +
. . . 20 <4 - < =~ = =
Very small amounts of fixer will contaminate the is _E' 3 _EI _EI _EI _EI
developer and cause chemical “fogging.” As . 15 o E ~ - < o
contamination increases, dye density will increasein
all of the control-chart plots. Fixer contamination is SO il Enin dnnfin ik nind nilnn Eunke dhndt ednnl anbu bndus
most noticeable as an increase in the red D-min 05
density. b ~ T =
Fixer contamination of the developer usually ‘Maxg~¥g g
occursfrom leader cardsthat are not thoroughly clean. 65
Clean al leader cards thoroughly each day at ’
shutdown in hot water. Replace worn or damaged 10
leader cards.
If fixer contamination occurs, stop processing 15
customer film. After you locate and eliminate the 20
source of contamination, dump the developer tank '
solution, rinse the tank thoroughly, and mix afresh .25
developer tank solution.
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Process C-41SM FEFEFEE T Ei iaes
—~ ©
Bleach 25| 2 X 2
Replenishment Rate 20 o2 T 2
Too Low/High 1L E 528
Bleach activity isaffected by improper replenishment. 15|22 p ogy
An underreplenished bleach solution will not
adequately compensate for developer carryover. The 10 R Eu e N SN SRS EMENE SRS EEa A EEE SRR
pH of the bleach will increase and total iron will 05
decrease causing retained silver. D-max . =Y.+ ~
An underrepl enishment problem is most noticeable B B O
in the D-maxg — Y g plot and the blue 05 B B 8
D-min density. If you think that the problem was
caused by incorrect replenishment, check that the .10
replenishment rate and setting are correct; adjust 15
them, if necessary. Check the bleach replenishment '
rate regularly. .20
Y ou can correct film that has been improperly BINIEERII R NIEER I R I E I
bleached by rebleaching it in a known good bleach, 25
and then completing the remaining processing steps.
To test for retained silver, follow the procedure
described in Appendix A. If retained silver isthe .25
problem, replace the bleach tank solution and 20
recalibrate the bleach replenisher pump. '
.15
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Process C-41SM

HES EEESE EEuEs EREEE==E
Bleach o5 Decreasing areation
Poor Aeration T
Bleach activity depends on the amount of bleach 20 = 3 5 0
aeration. |nadequate aeration causes retained silver 15 =8 S —
and leuco-cyan dye. inm un
If you determine that the problem was caused by SO unlun Enin dnniie ek nind nilnn Eunke dhnds plnnl snbu bndus
inadequate aeration, check the air bubbling in the 05
bleach tank. Besurethat theair supply isadequate, the b v T
tubing is clear, and the distributor tube is not clogged. ‘Maxg~¥g o
If you think that poor bleach aeration is causing an 65
out-of-control condition, rebleach your control strip, :
and then compl ete the remaining processing steps. If 10
rebleaching improves/increasesthered HD — LD plot,
the problem was caused by the bleach. Y ou can 15
correct film that has been improperly bleached by 20
rebleaching it in a good bleach, and then completing '
the remaining processing steps. (See Appendix A for .25
more information.)
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PI’OCGSSC-415M I 0 I T
. Increasing dilution H
Fixer 25 > o
Underreplenished or Too Dilute B e 5
Moderate levels of underreplenishment or fixer 1 E CHH
dilution can cause an increase in the red and green 15 =3 °g HHH
D-min and LD plot densities. When the fixer is
extremely diluted, retained silver halide and sensitizer O N Eun Sumin NENES Eubd nufun Ruuis Ahuis EunE Enbd auuy
dye cause increased density in al control plots. When 05
that occurs, the D-min areas of the film will appear D BV
cyan to a more opague milky appearance. ‘Mmaxg=Yg 0
The most probable causes of insufficient fixing are _05
fixer dilution from excessive topping off with water or '
fixer underreplenishment. 10
If you think that diluted fixer is causing an out-of-
control condition, refix and rewash your control strip 15
according to the procedure in Appendix B on 20
page 4-24. If refixing significantly improves the red
and green D-min and LD densities, the problem was .25
caused by thefixer. Y ou can correct film that has been
incompletely fixed by refixing and rewashing it. Be
sure to eliminate the problem that causes dilution, or 25
adjust replenishment as necessary. 20
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Process RA-2SM T T T
T T T
Developer 25 ™ T
Temperature Too Low/High - 8 % o
The recommended devel oper temperature for Process 20 E) ) a B
RA-2SM is40 + 0.3°C (104 + 0.5°F). A developer 15 =9 o O
temperature that is too low or too high affects - & IS4 g
development and the amount of dye formed. If the .10
developer temperature is too high, the density values 05
for LD, HD — LD, BP, and perhaps D-min will plot + = |
higher than normal. If the devel oper temperatureistoo BPp O ,-!---ﬁ
low, the density valuesfor LD, HD — LD, and BP will ‘05 .
plot lower than normal. ' T
If you suspect that the devel oper temperatureis N0 ) Eup® oS g np> iy iy iy i i e g Mg
incorrect:
* Check that the temperature regulator is operating. B eEAsaAT ATl
» Check that enough time was allowed for the 20 0
devel oper to reach operating temperature before
processing. .25
» Check that the developer recirculation filter is not
clogged. (A clogged filter can prevent proper
heating of the solution.) .25
Check the temperature controller or the 20
recirculation system; one or both can cause the
problem. Replace the recirculation filtersif they are 15
clogged. 10
Check the devel oper temperature frequently, and T EHE T T e e
adjust it as necessary. 05 M+t
+
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Process RA-2S5M

Replenishment Rate Error / Part A 2 g o
Too Low/High 20 ‘g‘
Developer activity varies with the delivery of Part A 15 | T
to the developer tank. Underreplenishment resultsin
high activity; overreplenishment resultsin low A0 1 T —1 ]
activity. 05 4
How quickly your control plots change depends on 4
the variation from aim of your replenishment delivery BP O
and the amount of paper processed. -
Check the Part A cube after you replace the P1 05
Processing Unit; if there is substantial solution 10 4= 4 RED ERERY EE =
remaining in the cube, thisindicates that therate is
incorrect. A5 e mul ki N
If the Part A delivery is suspect: 20
» Check thedevel oper repl enishment pump fitting for '
Part A to be sureit is snug. 25
» Check the delivery linesfor air. Thisisan
indication that the pump valves have failed.
 Check the pump calibration. .25
* Check the replenishment rate setting. 20
» Updatethe pump valuesin your processor software. 15
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Process RA-2S5M

X ~~
Developer 25 |2 z S
Replenishment Rate Error / Part B © g N
Too Low/High 20 g
Developer activity varies with the delivery of Part B 15
to your devel oper tank. Underreplenishment or
overreplenishment resultsin low activity. 10
How quickly your control plots change depends on 05
the variation from aim of your replenishment delivery +
and the amount of paper processed. The blue LD and BP 0
BP respond most quickly to changesin the delivery of 65 /
Part B. ' p -
Check the Part B cube after you replace the P1 10 BHHFHEEA AR —|+= 3
Processing Unit; if there is substantial solution 15 i
remaining in the cube, thisindicates that the rateis il B e L Eas e S e Sy
incorrect. 20
If the Part B delivery is suspect:
 Check thedevel oper repl enishment pump fitting for .25
Part B to be sure it is snug.
» Check the delivery linesfor air. Thisisan
indication that the pump valves have failed. .25
* Check the pump calibration. 20
 Check the replenishment rate setting. 15
» Updatethe pump valuesin your processor software. '
B0 O g g i g g B e e B
Chart 17 g e e e SRaSt AEas Sauas BSSHA SESSE SESR
+
HD-LD O — &
.05 — -
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LD O =
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Process RA-2S5M

HEEEN ENEEE EEEEN HENER RN ]
Developer 25 <
Replenishment Rate Error / Part C S T s
Too Low/High 20 F 32 = S
Developer activity varies with the delivery of Part C 15 b : z +
to your devel oper tank. Underrepl enishment resultsin '
low activity; overreplenishment resultsin high .10
activity. 05
How quickly your control plots change depends on "
the variation from aim of your replenishment delivery BP O
and the amount of paper processed. -
Check the Part C cube after you replace the P1 .05
Processing Unit; if there is substantial solution 10 B o2lZ 4 ERpN EAAN
remaining in the cube, thisindicates that the rate is /
incorrect. EN o eiEs pdEmdan =
If the Part C delivery is suspect: 20
» Check thedevel oper repl enishment pump fitting for '
Part C to be sureit is snug. 25
» Check the delivery linesfor air. Thisisan
indication that the pump valves have failed.
» Check the pump calibration. .25
 Check the replenishment rate setting. 20 1 o SHEE
» Updatethe pump valuesin your processor software. 15
Chart 18 10 1= — iman
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Process RA-2SM T
Developer 25 3
Replenishment Rate Error / Water i Tg
Too Low/High 20 B35S 5 1S
Developer activity varieswith the delivery of water to 15 | b - -
your developer tank. Underreplenishment resultsin
low activity in al three colors of BP; 10
overreplenishment resultsin low activity of the blue 05
BP. " an
How quickly your control plots change depends on Bp O —
the variation from aim of your replenishment delivery '05
and the amount of paper processed. '
If the water delivery is suspect: 10 B e s R N P ap R Ay =
 Check thedevel oper repl enishment pump fitting for
water to be sure it is snug. S)) sebins Endts dauls sinsk utud undins Buske skudt sduull sukus tndus
*» Check the delivery linesfor air. Thisisan 20
indication that the pump valves have failed.
» Check the pump calibration. 25
 Check the replenishment rate setting.
» Updatethe pump valuesin your processor software. 25
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Process RA-2SM

Developer

Replenishment Rates

Too Low/High

Developer replenishment rates (A:B:C:water) directly
affect developer activity. If the rates are too high, the
density values for LD and BP will plot higher than
normal. If theratesaretoolow, LD, BP,andHD — LD
will plot lower than normal. The amount of change
that you see in the plot as aresult of incorrect

repl enishment depends on the devel oper-tank volume,
processor speed, and amount of paper processed. If
incorrect replenishment appears to be the problem,
check that the replenishment system is operating
properly and is correctly calibrated.

The recommended repl enishment rates are starting
points only. Exact rates depend on the type of paper
you process, and how well you maintain operating
conditions, such as development time and
temperature. Determine your exact rates by
monitoring the process with control strips and
adjusting the rate as needed according to the control
plot. However, do not adjust theratesto “ chase” small
changes in the control plot. Once your processisin
control, continue to use the rates that you established;
don’t change them unless processor utilization
changes. Changing rates should be done
proportionately with all developer parts, including
water.

To avoid replenishment problems, check the
replenisher settings regularly to be sure that the

correct rates and proper tank volumes are maintained.

If you suspect that replenishment is the problem:
» Check that the replenishment systemis set
correctly.

 Verify that the replenishment pumps are all
operating.

 Verify that the replenishment pumps are producing
the correct output.

« |f the processor has been idle, verify that the “J’
tubes are full of solution.
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Process RA-2S5M
Developer

.25 - ——
Contaminated with Bleach-Fix Increasing contamination
A very small amount of bleach-fix will contaminate 20 = N i
the developer. Aslittle as 0.1 mL/L of bleach-fix in 15 £ E =
the developer can cause an out-of-control process. If S o =
the devel oper is contaminated with bleach-fix, you .10
will see asevere color changein the prints and large 05
shiftsin the control plots. +
Possible sources of contamination are bleach-fix BP O H
splashed into the devel oper when racks are raised or ‘0 : H &
when devel oper ismixed with equipment that contains ' N - i
asmall amount of bleach-fix from the last time it was 10 oS JEEg SN SNEay REyAE RREER ARANa, SuySRERE EERE
used. Use a separate mixing bottle to mix developer
working-tank solution, and wash it thoroughly. Don’t 15 mdEedcals shasl adbndiadas iz dEadt sdcal saliss tadts
mix ableach-fix working-tank solution in adeveloper 20
mixing bottle. '
Stop production until you find the source of .25
contamination. Check for any procedures that might
cause splashing during processing. A developer
contaminated with bleach-fix cannot be salvaged; 25
replace it with afresh mix.
.20
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Process RA-2SM
Developer 25
Oxidation
Developer, exposed to air, reacts with oxygen. To 20 I ncreasing Oxidation
protect the devel oping agent, developers contain 15 | E >
preservatives that react with oxygen. However, =
prolonged exposure to air will eventually deplete the .10
preservative and cause the devel oping agents to 05
oxidize. Oxidation of the developing agent causes + =
decreased devel oper activity and the formation of a BP 0 ] ZEm==
precipitate. You will see an increase in D-min, 65 i
HD — LD, and adecreasein LD and BPin the control ' N
plots. 10 - N EEaY RHHE Ih G REAN QER ]
The most common causes of oxidation are
excessive agitation or low processor utilization. 15 |- 0T M 7 T
Excessive agitation forces air into the solution, 20
depleting the preservative more rapidly. This can
occur when you mix afresh working-tank solution by .25 —
mixing it excessively or too vigorously, or it can occur [ AR R RN AREHR ARRN AN EREE
inside the processor tank. A faulty processor
recirculation pump can also cause oxidation by 25
sucking air into the solution. Foaming may indicate
that the recirculation pump is leaky and is pumping 20
ar. 15
Oxidation is a more common problem in roller-
transport processors than in other types of processors 10 = — m —
because the rollers constantly expose large areas of 05 b mulk ndnd nn s Bunke dhe m mdun
solution to the air. Oxidation is also more likely in T
roller-transport processors because they often have HD -LD 0 =
low utilization, which means that the solution is - ~F -
exposed to air for long periodswithout replenishment. 05 = R A M AR e N s
Without replenishment, preservativesinthe devel oper 10 = — o e m h
are not replaced as they would be with normal \
utilization. Evaporation is also higher in low- 15
utilization processors, leading to developer 20
overconcentration. Overconcentration can offset '
some of the effects of oxidation and mask the .25
condition.
Minimize oxidation by turning the processor off
whenitisnotinuse. Check for excessiveair flow over 15
the processor developer working tank, and reduce or
minimize it. 10 4 lunl ndkudl ndan Hunkis ik lun T
.05
Chart 22 + 1
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Appendix A
Rebleaching Test for Determining Retained
Silver

Use the following procedure to verify retained-silver
problems.

1

Zero your densitometer. Measure and record the blue
densities of the D-max and yellow steps of your
control strip.

Rebleach the control strip for 5 minutesin a known
good bleach (i.e., aproperly constituted Process C-41
bleach).

Refix the control strip for 5 minutes in a known good
fixer (i.e., aproperly constituted Process C-41 fixer).

Wash the control strip for several minutes, and allow it
todry.

Rezero your densitometer. Read the blue densities of
the D-max and yellow steps of the rebleached and
refixed control strip.

Calculate the changein density readings of the control
strip by subtracting the readings from step 1 from the
readingsfrom step 5. Wewill refer to these numbersas
A D-maxg and A Yg.

Subtract A D-maxg from A Y g to determine the
amount of retained silver. If the difference is greater
than +0.08, aretained-silver problem exists. If the
differenceisless than +0.08, retained silver is most
likely not the problem.

Note: You can remove retained silver from processed film
by following the steps given below.

8.
9.
10.

Rebleach the film in a known good bleach.
Refix the film in aknown good fixer.
Wash, restabilize, and dry the film.

Y ou can aso use an infrared scope to detect retained
silver.

Appendix B

Testing for Retained Silver Halide
Usethistest to determineif processed film has retained
silver halide.
1. Zero your densitometer. Read and record the red
Status M density of the D-min step of a control strip
that you have recently processed.

2. Refix the control strip for 5 minutes in a known good
fixer or a solution made from KODAK Farmer’s
Reducer, Part B.

3. Wash the control strip for 2 to 3 minutes, and allow it
todry.

4. Rezero your densitometer. Read and record the red
density of the D-min step of the refixed control strip.

5. Calculate the change in density readings by
subtracting the reading from step 4 from the reading
from step 1.

Any significant change in density readings after refixing
indicates afixer problem. If alossin red density is greater
than 0.05 for D-min or LD, aretained silver-halide problem
probably exists dueto low activity of thefixer tank solution.
This problem may be accompanied by retained sensitizing
dye. If thelossin red density islessthan 0.04, the activity of
the fixer tank solution is probably acceptable.
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