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Pollution Prevention Assessment
 
for an Offset Printer
 

ExEcutive Summary 

A pollution prevention diagnostic assessment was done 

at a printing facility. The objective of this assessment 

was to identify pollution prevention options thal would 

reduce the quantity of toxics, raw materials, and energy 

used in the manufacturing process; demonstrate the 

environmental and economic value of a comprehensive 

pollution assessment; and improve manufacturing 

competitiveness and product quality. The assessment 

was performed by an EP3 team comprised of an expert 

in the printing process and a pollution prevention 
specialist. 

Ten pollution prevention options were identified which 

could reduce the impact of the plant's operations on the 

environment. These changes would reduce operating 

costs by US$4,500 per year for a one-time investment 

Of these, eight are no/low-cost changes which can 

eliminate exposure of workers to lead and solvents, 

reduce the quantity of waste ink sent to the landfill by 

250 kilograms per year, recycle an additional 40 toils 

of paper per year, and eliminate the discharge of used 

oil to the sewer. These changes will reduce operating 

costs by $2,900 per year. 

identified which
Two capital-intensive changes were 

can reduce solvent use, solvent releases to the landfill, 

and significantly reduce worker exposure to solvents. 

An investment of $1,400 will reduce operating costs by 

$1,900 per year. The pollution prevention options 
identified at this facility can be readily transferred to 
other small printing facilities, 

Facilitg Background 

The facility is an offset printer that prints business 

forms and a type of daily agendas. It operates five 

presses: 3 two-color, sheet-fed presses and 2 one-color 

sheet-fed presses. One hundred and seventy production 

workers and eighty support staff work three shifts, 6 

days per week. In 1994, the facility expects to use 960 

metric tons of paper and 10 tons of ink. 

Plant and Process Description 

The plant has four main unit operations: image 

processing, plate processing, printing, and finishing. 

Images that customers want printed on paper are 

delivered in the form of illustrations or sketches. These 
images are photographed and the negative is used to 

transfer an image to a photosensitive, thin aluminum 

shet called a plate. If a multi-color image is to be 

printed, the image is transferred to two, three or four 

plastic photosensitive sheets called color separations. 

are used to create separateThese color separations 
the press. Plateplates for each color .age oi 

development creates a surface which is attractive to ink 

(oleophilic) where there is to be an image and repellent 

to ink, but attractive to water (hydrophilic), where there 
is to be no image. The plates are then mounted on a 

ress. therole o 

roller on the press. 

The plate is first rotated through a fountain solution 

which contains a solution of chemicals such as gum 
arabic, zinc or magnesium nitrate and phosphoric acid 
salts which accentuate the wctability of the hydrophilic 
areas of the plate. The fountain solution application 
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Table I:Summarg of Recommended Pollution Prevention OpportuntitieS
 

Operation 

Printing 

lankct \Vashing 

Wet Roller 
Cleaning 

Ink torge
Ink Storage 

Printing 

PhotomechanIcal 

Pholomcchanlcal 

Solvent Usc 

Uscd Oil 

Fountain 
Solution 

TOTAL 

Pollution Prevention 
Action 

Launder press rags and 
recover solvent 

Collect and reuse
solvcnt and rags 

Eliminate use of 
gasoline 

se ati-kiningsprayUse anti-skinning 

Segrcgate solid wastes 

Change from methanol 

to isopropyl alcohol 

Rinse plates with 

deionized water 

Increase use of 

solvent-resistant gloves 

Uilove oil drum; recycle 

oil 

Change to low emission 
fountain solution 

Be Implementation
Cost 

Financial 
Beit 

l'a'1yback Period 

Reduce solvent releases to 
the landfill by 6,000 
i/year; reduce worker 

$700 $900/ycar inmediale 

exposure to solvents 

Reduce solvent use by
1,400 /ycar 

$700 S1,000/ycar 8 months 

Eliminate exposure of 

workers to lead; reduce 
discharge of 600 I/year of 

S60/year none not applicable 

gasoline to sewer 

Reduce ink loss to landfillby 250 kg/year none $1,600/year Immediate 

Reduce paper to landfill by
43 tons/year 

none $1,300/year Immediate 

Eliminate worker exposure none none Immediate 

to methanol 

Reduced plate and paper 

waste 

Reduced worker exposure 

to solvents 

Eliminate discharge of oil 

to sewer 

3,400 kg/yearReduce emissions by 

ingredients evaporate creating air emissions; 8) waste 

ink isnot recycled; and 9)waste oil is not recycled. 

This facility is currently recycling some of its wastes. 

Film trimmings, used film and thirty liters of spent 

fixer are all sold to silver recyclers every two months; 

scrap plates are sold to recyclers; and most scrap paper 

isrecycled. 

Pollution Prevention Opportunties 

The assessment identified ten pollution prevention 

opportunties that address the problems identified above 

with significant environmental and economic benefits. 

Table 1 lists the opportunties recommended for thefacility and presents the environmental benefits and the 
financial costs and benefits for each. 

none not quantifiable Immediate 

SI 80/year non quantifiable Immediate 

none not quantifiable Immediate 

not quantifiable none not quantified 

at least$1,400 initial cost; 

$240/year $4,800/year
 

Change to Laundered Rags and Recycle Solvent: 

Press ink rollers, plates and blankets are cleaned with 

solvents and cotton wipers. This facility could use rags 

for all press-cleaning applications in place of cotton 

wipers. After use, the solvent can be recovered from 

the rags, and the rags can be laundered and reused. 

Recovering solvent and ink from rags and laundering 

rags will eliminate the disposal of approximately 6,000 

liters of solvent, reduce exposure of the material 

handlers to solvent vapors, and reduce the disposal of 

cotton wipers. 

Solvents can be removed from the rags using a centri­

fuge; however, the volume of solvent recovered and 

rags processed at this facility istoo small to justify the 
expense of purchasing and installing a centrifuge 
($22,000). The facility should locate a laundry capable 
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all possible rccycled paper is$1,300/ycar. Whether orof suplplying these services. The facility will save 
not these savings can be realized isdependent upon$2,800/ycar in wiper purchascs, and while laundering 

fees will cost $1,920/year, the overall savings to the evaluation of the contract the facility has with the paper 

recycling company.facility are $900/year. 

Recover Blanket Washing Solvent and Rags: 

Blanket washing with solvent removes a small 

amount of ink. Using ahand-wringer, the solvent can 
be removcd from the rags and reused several times 
before it must be re-distilled. This will reduce solvent 
use by 1,400 liter/year. The rags can also be reused, 
thereby reducing laundering costs. The cost of 
installing awringer is $700. The total avoided cost 
is$1,000 per year; the payback period is 8 months. 

Eliminate Use of Leaded Gasoline for Wet Roller 
Cleaning: The wet rollers are cleaned in a motorized 
roller cleaning machine located in asink connected to 
the sewer system. The cleaning solution is made tip 
of leaded gasoline, water and a small amount of 
powdered laundry detergent. All liquids from this 
cleaning process (including about 600 /year of 

leaded gasoline) go to the sewer. The rollers can be 
cleaned using detergents which will cost $300/year 
while the savings in reduced gasoline purchases will 
be $240/year. The net cost is $60/year. 

cducing Losses of Ink During Storage: About 

25% of all containers of ink are being stored without 

25% 

lids. All inks used at the plant are of the air-oxidizing 

or polymerizing type, and exposure to air quickly 
forms a dried film of .nk which must be discarded. 
All ink being stored after opening should be sprayed 
with an anti-skinning spray and lids be replaced on 
the ink cans when not inuse. The net savings in ink 
total $1,600 per year, and less ink will be discarded to 

the landfill. 

Change Solid Waste Collection at Presses: There is 

one trash barrel located at each press, and all waste is 

discarded into this drum. All scrap paper coming off 
the press is placed in tile drum, becoming contari-

acd inkdrum tes. eingacnt-
druns soul res: oe fr rgs,natedte preswithisolvplsolvent andheink wastes. Three separate
beloctedat echdrums should be located at each press: one for rags, 

one for paper, and a third for all other trash to facili.-

tate recycling. Currently, waste paper in the plant is 

collected by anl Outside contractor in exchange for 

collection and some cleaning services. The value of 

Other Recommendations: 
* Change to Less Toxic PhotoprocessingChemical: 

Isopropyl alcohol, a less toxic cleaning solvent, could be 
substituted for methanol. This will reduce worker 
exposure to methanol vapors. 

Change to Deionized W.Vater FinalRinse of Plates: 

Deionized water could be used to rinse the plates be­
cause tap water in the area isvery high in dissolved 

solids (especially magnesium sulfate). The residue of the 
salts blurs the image on the plate and can cause corro­
sion of the plate surface. The creation of scrap from 
corrosion of plates has been noted but not quantified. 
The cost of the change to deionized water will be 
negligible, but the cost of scrap is high and effects the. 
efficiency of the facility. 

• Increase the Use of Gloves: All workers using solvents 
for cleaning shou!l wear solvent resistant gloves while 
cleaning to reduce worker exposure to solvents and ink 
ingredients. Ninety pairs of gloves will be needed each 

year at acost of $180. The payback cannot be deter­
mined because the present value of worker illness due to 
solvent exposure is not known. 

. Recycle Used Oil andReduce OilLeaks: Used oil 
should be recycled. The collection drum should be 
moved because it is currently leaking into the sewer. 
These measures would eliminate the discharge of oil to 
the sewer system. 

- InvestigateAlternative FountainSolutions: To de­

crease paper drying-time and possibly increase produc­

tion rates, the press foreman wants to use refrigerated 

isopropyl alcohol-containing fountain solutions for 
several of the presses. Changing to such solutions would 
resultt ini increasingyaot400kthe emissions of organich compoundsh e er aiiysol 
to the air by about 4,000 kg per year. The facility should 

investigate the replacements that have recently come to 

market to solve the piper distortion problem on water­

based fountain solution presses without greatly increas­

ing emissions. The higher purchase cost of substitutes is 

offset by areduced loss rate. 
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