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Introduction 
Choosing a black and white film developer can 
be a practical choice for some or a highly 
personal process that is tied to a larger creative 
vision for others.  In this publication, I share 
some of the most important questions you 
should be asking yourself when selecting a 
B&W film developer as well as some key 
information that I think you will find helpful. 

Before You Get Started 
Before diving into the information, stop for a 
moment and think about your “why”.   I mean 
really step back and think about why you love 
photography so much and what you are trying 
to achieve?  

I believe it is critical to have a vision before 
selecting tools and especially your films, 
developers, and papers.   

All of these things are choices and tools to help 
us realize our vision and tell our stories.   

Our choice of film and developer can have a lot 
of impact on our images, so I hope you enjoy 
this article and I look forward to receiving your 
comments and thoughts. 

By going a little deeper with your knowledge 
and understanding of photochemistry, you will 
be rewarded with an endless set of ideas of how 
to shape your work to meet your creative vision.  
Enjoy the guide and stay in touch with me.
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BEFORE EXPOSURE 
If you start to think in broader terms from the 
very beginning, I believe it helps you create the 
kinds of images that you have in your mind.   

Over time as you use a film and developer 
combination, you start to move from the 
technical into the emotional which is where our 
best images come from.   

I have a mental image that forms in my mind 
when I think about a specific film and developer 
combination and I use that to my advantage 
when creating my work.  These images come 
from experience.  It isn’t a process that should 
be rushed.  As long as you enjoy the subjects 
you are photographing, begin the process of 
exploring and creating on your terms.   

The best images are conceived long before the 
film is loaded in your camera. 

HOW TO CHOOSE A 
DEVELOPER? 
The better question to ask might be: what do I 
expect or want from my developer?   

What are the most important characteristics: 
sharpness, fine grain, shadow detail, 
consistency, availability, temperature resilience, 
easy to use,  shelf life, etc.  

Developers can be generally grouped into two 
major categories: fine grain (solvent) and 
sharp (non-solvent) which I cover in the next 
section.   

There is a third category that sort of stands all 
on its own which is a compensating developer.  

While technically there are other developers 
that fit into this category like the classic divided 
bath DD-23, Diafine is a popular choice for 
contemporary photographers. 

For the greatest degree of control, you will want 
to employ a solvent or non-solvent type of 
developer.  

If you are a hybrid photographer, meaning you 
expose on film and scan your B&W negatives, 
then you may have a very easy choice in Diafine. 

With the ability to control so many variables with 
the solvent and non-solvent developers comes 
complexities.  On the flip side with the benefits 
of not having to worry about temperature, 
speed increases in your films, and an extremely 
long use and shelf life also comes at a price.   

Diafine, if used properly will produce normal 
development time negatives, but as you can 
guess there also comes a price of lack of control 
over your contrast and it may produce negatives 
that you don’t like from a visual perspective. 

The fine grain developers are often referred to 
as solvent developers and sharp developers are 
called non-solvent.  In the end, all black and 
white developers are designed to work on the 
exposed and unexposed areas on your film.  
The exposed areas trigger the silver halides 
from their salts and reduce them to metallic 
silver.  The unexposed halides don’t react to the 
developer and remain unchanged.  You might 
be asking if that is the case then what is all the 
fuss about?  
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Continue reading to discover which 
developer(s) are a good fit for you and your 
style of photography.  

ROLE OF FILM DEVELOPERS 
The goal of film developer is to convert the 
latent image on the film made at the time of 
exposure.  Developing agents achieve this 
conversion by reducing the silver halides into 
silver metal.  The developer only acts on those 
particles of silver halides that have been 
exposed to light. 

Black and white film developers typically consist 
of three main components: developing agent 
(e.g., metol), alkaline agent/accelerant (e.g., 
borax) and a means to delay oxidation of the 
developing agent (e.g., sodium sulfite).  

TABULAR & CONVENTIONAL 
B&W FILMS 
Tabular grain (T-Grain) films include standards 
like T-max 100, T-max 400, P-3200, Delta 
100/400/3200, Fuji Acros.  

The silver halide crystals in the film emulsion are 
flatter and more tabular than conventional or 
classic emulsions (hence T-Grain). 

Tabular grain emulsions improves film speed 
without sacrificing fine grain because the 
uniquely shaped grains align better than 
conventional silver crystals.  This means that 
tabular grain films are more efficient at 
absorbing and transmitting light.  

It does not mean it is a “better” film, so keep this 
in mind.  Better is a personal choice based on 
your specific needs.  Don’t take the opinions of 
others, form your own based on experience.  

In modern panchromatic emulsions, the 
sensitivity of the silver halide crystal is enhanced 
by sensitizing dyes that adsorb on the crystal 
surface. Therefore, sensitivity can be increased 
by absorbing more sensitizing dye. This requires 
increasing the surface area of the crystal, and 
also improving the dye molecules to form a 
dense assembly. Tabular grain emulsion solves 
the first part of this problem. 

Why does this matter?  If you want a fast film 
with very low reciprocity error, then a T-Grain 
film like T-Max 400 is your winner.  Conventional 
films like Tri-X, FP4+, HP5+ are poor performers 
in the reciprocity department as compared to 
tabular grain films.  This fact alone could shape 
your choice of film.  

Tabular crystals tend to lie along the film's 
surface when coated and dried. This reduces 
scattering of light and increases resolution. 

Conventional crystals are basically the opposite 
of this and have the resulting impact on your 
images.  There are no right or wrong choices 
here, only choices that you use to your creative 
advantage.  

Tabular grain technology brought significant 
improvements to the image quality of the film, 
particularly in the improvement of resolution 
and granularity.  There are times when I don’t 
want these improvements in my images.  For 
example, old barns shot on Tri-X or HP5+ and 
developed in D-76 help me produce an 
emotional and moving image.  In other words, I 
use the characteristics of the film and developer 
combination to help realize my creative vision.  
This also extends to my paper choice as well.  
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Conventional films include Ilford Pan F+, FP4+, 
HP5+, Kodak Tri-X, Plus-X and the sorely missed 
Fuji Neopan. 

Tabular grain (T-grain) films such as T-Max and 
Delta 100 need to be fixed longer than classic 
films and also washed very well.   

T-grain films typically have a thinner layer of 
emulsion, as well so keep this in mind when 
handling your films and choice of fixer 
(hardening or non-hardening).  

There is an informative thread in the Large 
Format Photography Forum discussing tabular 
and classic grain films that you may want to 
review.  Keep in mind, opinions in forums are 
just that, someone’s opinion and your mileage 
may vary.    

FINE GRAIN SOLVENT 
DEVELOPERS 
Fine grain developers are known for creating 
an etched look in the film emulsion via the silver 
halide crystals.  This type of developer is also 
known for having less grain than non-solvent 
developers.   

The most notable of solvent developers is 
definitely Kodak D-76 as it has been called the 
standard by which all developers are judged.   

D-76 started back in the 1920’s with movie 
filmmakers and has progressed and evolved 
since then.  Fine grain developers like D-76 
literally etches the grain into the film and re-
plates some of the dissolved silver back on the 
grains.   

Solvent developers are known as low activity 
developers which in simple terms produces 

smaller grain and less clumping of the larger 
groups of grains.   

That might be very important depending on 
your style of photography.   

Other solvent developers would include Kodak 
XTOL and Ilford ID-11. 

A solvent developer etches the silver halide 
crystals in the emulsion, giving finer silver halide 
grains to work on and providing a source of 
silver ions to compete with the chemically 
reduced silver particles, which are coarser.   

Developers like D-76 facilitates the silver density 
build up by the physical action of the dissolved 
silver re-plating itself in addition to the chemical 
action of the developer.  Non-solvent 
developers have very minimal solvent action as 
you may have guessed. 

You can use D-76 1+1 dilution to get an 
increase in sharpness with only a very minimal 
increase in grain.  I also find an improvement in 
opening up the shadows too.  

Since you can’t develop individual frames on a 
roll film, D-76 is a good choice that is suited to 
cover the wide range of exposures that may 
exist on a single roll.   

D-76 and Tri-X is a combination that is difficult to 
beat for overall ease of use and a wide 
tolerance of forgiveness on exposure and 
development errors.   

D-76 is known as a great general purpose 
developer for maximum shadow detail.   

Depending on your style of photography that 
might be very important to you.  I always use my 
developers as one-shots for maximum 
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consistency and this is something that you have 
to decide on your own.   

By diluting D-76 to 1+1, it also gives me longer 
and more manageable development times for 
my N- and N+ times with my large format sheet 
film. 

Many people claim that XTOL is sharper and 
you can get bigger enlargements because of 
less grain over D-76.   

I recently ran some informal tests by 
photographing the same scene with the same 
film and developing one film in D-76 1+1 and 
the other in XTOL 1+1.   

Some images I did not notice much difference 
other than slight tonality variations with D-76 
having the edge in shadow detail.   

On other frames, I noticed a significant 
difference in sharpness. On those specific 
negatives, the sharpness difference was 
astounding.  I would suggest that you run your 
own tests to determine how the two developers 
behave in your environment and with your style 
of photography.  It is worth the effort in my 
opinion to explore this.   

One advantage that people like about XTOL is 
that it can be mixed at room temperature as 
opposed to heating D-76 to 121F to properly 
dissolve the dry crystals.   

There are always pros and cons to just about 
every choice and the one practical thing that I 
don’t like about XTOL is being forced to buy it in 
a 5-liter bag.  In simple terms, this means you 
are forced to mix up 5 liters (1.32 gallons) at the 
time of mixing.   

5 liters is an odd size for readily available 
containers in the USA, so keep this in mind 
before mixing XTOL.  

To get around this minor annoyance,  I 
purchased two amber glass storage jugs (1 gal 
and 1/2 gal) and mix up the entire bag as you 
should and then store it as stock solution as 
directed.  

XTOL has a 6-month shelf life if stored properly.  

Based on my results, I would use XTOL diluted 
1+1 when sharpness is the most important and 
D-76 diluted when I have a wide range of 
contrast on a single roll and shadow detail is 
key.   

If you are looking for a low-light black and white 
film and developer combination, Tri-X can be 
successfully pushed up to EI 3200 when 
developed in D-76 stock.  Your milage may vary 
based on your personal tastes.   

If you want a grainy and gritty look, I think Tri-X 
exposed at EI 1600 or EI 3200 and developed in 
D-76 1+1 is a great choice.  You can get similar 
results with Ilford HP5+ and ID-11.  If I am going 
for this look, I purposely shoot wide and crop to 
further exaggerate the grain.   

Kodak D-76 developer provides full emulsion 
speed and excellent shadow detail with normal 
contrast and produces fine grain with a variety 
of continuous-tone black-and-white films. For 
greater sharpness, but with a slight increase in 
graininess, you can use a 1:1 dilution of this 
developer. It yields a long density range, and its 
development latitude allows push processing 
with relatively low fog.  I always use D-76 diluted 
except when I am pushing Tri-X.  If you are 
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going to use D-76 on tabular grain films I would 
highly recommend diluting D-76. 

Even in photography and art there is a business 
angle at some point to consider.  In regards to 
developers, no film manufacturer will make a 
black and white film that won’t develop well in 
the world's most popular developer.  Can you 
guess which one it is?  If you said D-76 you were 
right.  The big name film manufacturers such as 
Kodak and Ilford won’t likely produce a film that 
won’t perform well in D-76.  This is something 
that you need to consider when thinking about 
the long-term viability of your business, 
processes, and procedures. 

You can mix your own version of D-76 from raw 
materials if you wish.  Get my B&W Darkroom 
Recipes and start making your own developers, 
stop bath, fixer, and paper developers.  

NON-SOLVENT DEVELOPERS 
High acutance (sharp) or non-solvent 
developers are generally described as surface 
type developers as opposed to a physical 
developer like a fine grain/solvent developer.   

Probably the most notable non-solvent 
developer is Kodak HC-110.  Some may also 
include FX-1, FX-2, and PMK(Pyro).  

I would consider HC-110 being an industry 
standard and the others are more of a specialty 
type developer.  

Non-solvent developers are known to 
produce a coarser grain structure but the 
image “appears” sharper.   

While you may have more grain, the acutance 
masks it.  Here comes the tricky part.  Some 

developers can belong to both categories 
depending on how they are diluted and used.   

For example, undiluted D-76 (stock) is a solvent 
fine grain developer as discussed above.  
However, if it is diluted to 1+3 it becomes a non-
solvent high acutance developer.   

I would definitely consider XTOL 1+3 in this 
category as well and probably could be 
considered to perform like the best non-solvent 
developer but also carry the positive 
characteristics of finer grain (solvent) 
developers. 

Non-solvent developers produce prints with 
more grain as indicated above because there is 
not a lot of solvent to dissolve the edge of the 
grain.  The grain clumps together a little more 
than solvent type developers giving an 
appearance of more grain.  And, because of the 
fine detail (micro-contrast) ability of non-solvent 
developers it gives the visual appearance of 
more grain as well. 

DEVELOPER SELECTION & 
YOUR PRINTS 
The only reason you are exposing film is 
because you want to make a print or I guess for 
some people post images online.   

With this in mind, it is important to think about 
your developer in relation to your final print.  In 
general,  non-solvent developers will produce a 
print that looks very sharp, but you guessed it, 
there is a price to pay.  The price is increased 
grain and a little less smoothness in tonal 
gradation.  That may or may not meet your 
technical or artistic requirements. 
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Solvent developers produce mid-tones that 
have a smoother gradation and a finer grain.  If 
you create images that use out of focus areas 
with a small aperture (shallow depth of field) like 
closeups of flowers or large areas such as a sky 
with little texture, then you need to keep in mind 
that non-solvent developers will produce much 
more grain than its counterpart. 

On the other hand, if your scene has a lot of 
detail and you have a lot of depth of field such 
as landscape photography then you will find 
that you probably like the results of a non-
solvent developer better.  Many large format 
sheet film photographers use HC-110 as their 
developer.   

One thing you can do is to shoot two exposures 
of the exact same image and develop with two 
different developers and form your own 
opinions. 

DOES FILM FORMAT REALLY 
MATTER? 
Do you think film format (i.e., 35mm, 120, large 
format sheet film) matters when it comes to 
selecting a developer?   

Of course, it does or I would have no reason to 
write this section… 

When using 35mm or 120 medium format your 
main goal as a photographer is to create a 
negative that will print sharp, have fine/limited 
grain and have good tonal range/gradation.   

For me, the answer is D-76 diluted at 1+1 or 
XTOL 1+1 depending on the scene and vision I 
have for the print.   

With large format sheet film the issue of 
sharpness and grain are not of concern and so 
tonal gradation is the key. 

Roll film (small and medium format) should be 
given the least amount of exposure that will 
provide you with the desired amount of shadow 
detail.  In other words, the negative should be 
thin as compared to a large format negative.   

If your small or medium format negative is 
dense/thick then it will have more grain and less 
sharpness as you enlarge it.   

There is always a catch.  When you take the 
strategy of minimal exposure for shadow detail 
you pay a price for poorer shadow gradation.  
The only way to address this is during the 
printing process with traditional darkroom 
techniques like burning and dodging.  If you are 
scanning your negatives then the same 
techniques that are used in the darkroom can 
be handled in Photoshop. 

The problem that you run into with roll film 
whether it is a big beautiful 6×9 medium format 
negative or its baby brother the 35mm negative, 
you must select a developer with a big margin 
for a wide variety of different exposures.   

You could have anything from very low contrast 
scenes to ultra-high contrast scenarios that need 
to be developed all on the same roll with one 
developer.  There is always a price to pay for 
that convenience!   

The best types of developers for roll film are fine 
grain (solvent), high definition and the dilution 
of fine grain developers as mentioned above.   
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D-76 Stock +1 does not do a great job when it 
comes to excellent sharpness with minimal 
grain and ultra smooth tonal gradation.   

However, before you toss in the towel on D-76 
you should know it is literally unbeatable when it 
comes to producing printable negatives from a 
wide range of lighting situations and contrast.   

If you are a hybrid photographer that also scans 
your negatives then I would tell you that a 
thinner negative will scan better and produce 
better results so D-76 or XTOL diluted should 
perform very well. 

As mentioned above large format 
photographers focus on tonal gradation 
because grain and sharpness is much less of an 
issue because of the size of the film.  Since you 
have the luxury of developing each sheet of film 
individually you can control the contrast in your 
negative by development times.   

This is why you will see large format 
photographers leaning towards slower 
developers so they have enough room to 
control the times for development times (i.e., 
N-1, N-2).  

HC-110 is a popular choice for modern day 
large format photographers because of its 
contrast control, storage life, ease of use and 
dilution options.   

It was good enough for Ansel, so surely it has to 
be good enough for you.   

You can still find well-known large format 
photographers like John Sexton using D-76 as 
their developer.  If it is good enough for John it 
is certainly good enough for me.  The man is a 
legend, to say the least. 

YOUR STYLE OF 
PHOTOGRAPHY MATTERS 
Your style of photography can absolutely 
impact your choice of film, developer, and 
papers.  

Photographers that do a lot of landscape 
photography are faced with an dynamic range 
of light.  You will find a lot of experienced 
photographers using PMK or Rodinal for high 
contrast scenes because you can still print those 
hard to print highlights.  Of the two developers, 
I would select a Pyro based developer for high 
contrast scenes based on cost and availability 
but the chemicals can be very harsh and nasty.   

For roll film users that have to deal with a mix of 
various contrasts on one roll of film a 
compensating developer like D-76 1+1 should 
produce very good results.  Remember your 
goal is to make the best negative you can and 
ensure that it is printable or for some scan well 
and facilitate the best manipulation in the digital 
darkroom. 

Modern variable contrast papers and filters can 
make up a lot of ground when you are slightly 
off on your negatives.  If you are scanning your 
negatives then Photoshop will enable you to 
compensate for all sorts of exposure and 
development blunders.    

You just don’t want to box yourself into a corner 
with shadow detail because remember you 
develop for your highlights first and then work 
on your shadow detail with your variable 
contrast filters.  Also, keep in mind that D-76 is 
the developer that all other developers are 
more or less measured by so it is readily 

© Tim Layton | All Rights Reserved | www.timlaytonfineart.com - V1.1 12-1-20 Page 8 of 10

https://www.timlaytonfineart.com


available and you will find it listed on just about 
every film specification sheet. 

If you are running and gunning with a hand-
held camera and have no idea what you are 
going to run across then I would suggest using 
the defacto standard for press photography 
which is Tri-X and D-76 1+1. 

QUESTIONS 
I would suggest asking yourself the following 
questions when considering a black and white 
film developer: 

A portrait photographer will probably use a 
different developer than a landscape 
photographer.  What is your style or genre of 
photography? 

Do you want to use an industry standard to 
reduce risk of long-term elimination of your 
developer? 

What are your requirements or limitations for 
storage or shelf life? 

How big do you need to make your 
enlargements? Based on your format (e.g. 
35mm, 120, 4×5, 8×10, etc) you should 
consider how big you want to make your 
enlargements and weigh out the pros and cons 
of solvent and non-solvent developers. 

What format of film do you use (e.g., 35mm, 120 
Medium Format, Large Format)?  The larger the 
source negative the less you have to worry 
about issues like grain and sharpness and you 
are more focused on tonal gradation and 
shadow detail.  If you are a large format 
photographer you have the luxury of making 
choices per exposures vs. a roll film 

photographer may have to deal with wide 
variances on a single roll. 

In the end, I would say that it is more important 
to properly test and document your normal, 
contracted, and expanded development 
processes with a single developer as opposed 
to trying to use too many developers.   

Some of the greatest photographs of all time 
were taken with extremely simple cameras and 
lenses that we would probably not look twice at 
today.   

If you are a hybrid photographer using film as 
your medium and scanning your work, the issue 
of grain is no longer a problem because of tools 
like Lightroom and Photoshop.   

You can literally eliminate excessive grain from a 
scan in the matter of seconds and dial in 
whatever degree of sharpness and contrast that 
you feel is appropriate. 

The point I am trying to make is this.  A person 
can get carried away with all of the technical 
details and lose sight of the art and purpose of 
their work.   

My best advice is to pick one or two standard 
developers and use them day in and day out 
with your films until you know exactly how they 
will perform with for your style of photography.   

Only use a couple different films for the majority 
of your work and narrow your variables and 
opportunities for problems.  Too many variables 
in your photography can lead to the inability to 
make proper adjustments and I would say 
managing a lot of variables is typically a waste 
of your time. 
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SUMMARY 
Developers are simply tools that help get you to 
your final goal whether that be a scan, darkroom 
print or digital inkjet print.   

If you are unable to properly test and plot your 
film characteristics then for normal developers I 
would say to rate your film at half the box speed 
and for normal development times just cut the 
times a little based on what the manufacturer 
says.  This will get you most of the way there and 
if you want to really dial in your photography 
you would need to conduct a series of film 
speed and development tests.  

TESTING YOUR FILMS 
As with any film developer, it is important to 
know your proper film speed (EI) and 
development times in order to create high 
quality negatives whether you are printing in the 
darkroom, scanning for digital editing, or both.  
If you want a simple and highly effective visual-
based method for confirming your exact film 
speed and proper development times, I have a 
video workshop that walks large format 
photographers through the entire process.   

REFERERENCES 
There is no better reference on this topic than 
the Ansel Adam classic “The Negative”.  Also, 
“The Film Developing Cookbook” by Steve 
Anchell is a wonderful resource.   

I highly recommend any serious photographer 
own both of these books and continue to read 
and re-read over time. 

B&W  FORMULAS 

D-76H FORMULA 
• Metol - 2.5g 
• Sodium Sulfite (anhydrous) - 100g 
• Borax (decahydrate) - 2g 
• Distilled water to make 1 liter  

D-23 FORMULA 
• Metol - 7.5g 
• Sodium Sulfite (anhydrous) - 100g 
• Distilled water to make 1 liter  

DD-23 FORMULA 
Developer (Solution A) 

• Metol - 7.5g 
• Sodium Sulfite (anhydrous) - 100g 
• Water to make 1 liter  

Developer (Solution B) 

• Borax (decahydrate)  - 2g 
• Water to make 1 liter 
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