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1. Introduction 

 

For many coating applications on metals, powder coating, electro deposition coating and use 

of water-borne coatings are viable solutions in order to comply with environmental demands. 

However, there are also many cases where limitations like largeness and mass of objects, 

specific quality requirements or specific process conditions are not in favour of these 

alternative products. In addition, basic process changes entail substantial investment for new 

installations and result in process changes with a bundle of further consequences. 

So not a few number of enterprises wish to continue use of solvent-borne coatings without 

being obliged to install large abatement facilities for spray-booth exhaust air treatment. 

Following examples show how high-solids coatings may contribute to viable solutions. In 

many cases, additional aspects of solvent consumption have to be taken into consideration, 

especially surface cleaning (degreasing) and purging of application equipment. All case 

studies refer to German sites. As a consequence the specific provisions for authorization 

procedures (4
th

 federal immission protection ordonance) are taken into account in addition to 

the provisions of the solvent emissions directive (1999/13/EC) in the specific form of its 

German implementation (31
st
 federal immission protection ordonance). 

 

 

2. Coating of wood processing machines 

 

The following table shows one of the general problems of coating large machines. There has 

to be a degreasing step prior to coating application. Due to size and mass (up to 14 m length 

in this case, 2 m height and width), manual degreasing with solvents is widely used for 

surface preparation. Aqueous degreasing is technically feasible, but needs an additional 

drying step. Solvent degreasing has to be upgraded according to provisions of the solvent 

emissions directive if more than 1 t/a of solvents are consumed. As an alternative, solvent 

mixtures might be used with a maximum of 20 % VOC content. 

 

 MS coatings HS coatings 

Solvents used for degreasing 34 t/a 2 to 34 t/a 

Tolerable emission 75 mgC/m³ or 

20 % VOC cont. 

75 mgC/m³ or 

20 % VOC cont. 

Maximum paint consumption (one-layer topcoat 2K PU) 40 t/a 36.9 t/a 

Solvent content 40 % 35 % 

Maximum solvent consumption 16 t/a 12.9 t/a 

Tolerable emission according reduction scheme coating   9 t/a 14.4 t/a 

Abatement Partially, 

specific demands 

None 

Total solvent consumption of installation (capacity) 50 t/a 14.9 to 46.9 t/a 

 

The solution for the coating part is pretty easy as a relatively slight increase in NV content 

helps to comply with the solvent emissions directive by means of a reduction scheme. 

Solvent-borne coatings are appreciated as they compensate short-comings of degreasing. If no 



low-VOC degreasers can be found, surface preparation has to be encapsulated. The only 

question is whether a special cleaning machine can be designed or whether the space is 

encapsulated where manual degreasing continues to take place. In case of optimized 

encapsulation and solvent recovery, solvent consumption of this activity might be drastically 

reduced, thus potentially allowing to avoid the authorization procedure for installations 

consuming more than 15 t/a of solvents. 

 

Paint consumption figures are based on the assumption of unchanged consumption of non-

volatiles. If NV content is increased by 5 %, paint consumption decreases by 7.8 %, solvent 

consumption decreases by 19.4 %.Even if paint cost per kilogramme are slightly higher for 

HS material (e.g. 5 %), cost per unit remains at the same level. Additional cost for compliance 

with environmental restrictions is avoided. 

 

 

3. Coating of trailers and constructions for trucks 

 

A former bodyshop successfully developped activities for trailer and construction coating, 

thus continuously increasing paint and solvent consumption. After exceeding the threshold of 

15 t/a solvent consumption, the site was endangered as the necessary authorization could not 

be granted for the specific site due to legal restrictions for the area. A shift to water-borne 

products would affect the total capacity as the standard process consists of a wet-on-wet 

application of primer and topcoat. The aim of increasing capacity and reducing overall daily 

worktime (also for private reasons of the owner) could only be achieved by using solvent-

borne coating materials. In addition to material changes (to high-solids and very high-solids), 

improvements in application technology (HVLP guns) and paint supply hoses (reduction of 

length from 27 m to 10 m, improved purging cycle) have been introduced. 

 

Paint Cons1 

[kg/a] 

VOC 

[%] 

VOC1 

[kg/a] 

NV1 

[%] 

NV1/2 

[kg/a] 

NV2 

[%] 

Cons2 

[kg/a] 

Voc 

[%] 

VOC2 

[kg/a] 

Putty   3,622 15.5      559 84.5   3,063/3,339 92.2   3,622 7.8      283 

Washprimer      780 71.2      555 28.8      225       780       555 

Primer        44 59.4        26 40.6        18         44         26 

Prim.surfacer   9,255 31.0   2,868 69.0   6,387/5,748 84.5   6,799 15.5   1,051 

Topcoat 13,910 44.5   6,189 55.5   7,721/6,949 71.6   9,705 28.4   2,756 

Basecoat   1,406 77.2   1,085 22.8      321 24.5   1,310 8.8      115 

Clearcoat      779 52.2      406 47.8      373/335 63.0      532 37.0      197 

Hardener   9,958 62.9   6,266 37.1   3,692/3,323 48.0   6,922 52.0   3,599 

Diluant   3,932 100   3,932 0 0    1,966    1,966 

Special prod.        50 32.0        16 68.0 34         50         32 

Purging solv.   2,670 100   2,670 0 0    1,335    1,335 

Total 46,406  24,572  21,834/20,292  33,065  11,915 

 

For putty, the new calculation takes into account that about half of the reactive diluant 

(styrene) is part of the NV content, and only the really volatile part is categorized as VOC. 

The potential of the wet-on-wet primer surfacer for VOC reduction would be even higher 

when combined with an HS hardener (75 % NV content instead of 48 %). The only water-

borne material in the right part of the list is basecoat for those customer requests where clear-

over-base coating is desired. 

 

An increase per kilogramme of 15 to 20 % for HS materials is by far compensated by reduced 

consumption. 



4. Internal flow coat for gas and oil pipelines 

 

The external surface areas of pipes and tubes are often coated by means of powder, 

electrostatic spraying as well as fluidized bed kind of application. The coating of the internal 

surfaces depends on specific customer requests, e.g. excellent chemical resistance, 

smoothness for optimum transport of liquids and gases and easy cleaning, no residues of 

volatile compounds in dry films, even at high film builds of about 70 µm. Most desirable for 

process reasons is a drying process at ambient conditions without further input of thermal 

energy. These requirements are only fulfilled by solvent-borne coatings based on epoxy resins 

(liquid and/or solid type of resin). An additional advantage of solvent-borne materials is their 

long storage stability. As pipe and tube coating is extremely depending on campaigns 

(projects with relatively short duration of activities, no all-year continuous process), users‘ 

requirements are best met by these products. 

 

Coating is done by using HS materials since long. Now there is an additional offer of very 

high-solids (VHS). Comparison of materials shows the subsequent features. 

 

 HS material VHS material 

Resin base Solid EP resin 

Polyamino amide 

Solid EP resin 

Liquid EP resin 

Reative diluants 

Polyamino amide 

Non-volatile content (as applied) 73 % w/w 87 % w/w 

VOC content (as applied) 27 % w/w 13 % w/w 

VOC value 384 g/l 206 g/l 

Approvals API RP 5L2 

many companies 

API RP 5L2 

few companies 

 

The demands of a reduction scheme according to the solvent emissions directive could be met 

by a typical HS material (without deviations which might lead to additional solvent 

consumption). Especially when powder coatings are used in addition, a reduction scheme can 

be applied easily. However, there may be reasons to switch to a VHS product beyond the 

obvious fact of a further 63 % reduction of VOC emissions: solvent consumption below 

thresholds (5 t/a or 15 t/a), application of a simplified reduction scheme (VOC value below 

250 g/l), reduced application time due to higher NV content. 

 

 

5. Coating of wind towers 

 

This is also a heavy-duty area for protective coatings. In contrary to pipes and tubes, wind 

towers are positioned in the free landscape, often near shore or off-shore. So they have to 

resist to salt impact and UV light impact for a very long lifetime. For this reason, the usual 

coating systems consists of two or three layers, epoxy-based primer/primer surfacer and 

polyurethane topcoat/decorative coat. In order to increase the capacity of a manufacturing 

site, drying times have to be reduced, e.g. from 4+16+8 hours to 2+4+8 hours for a three-layer 

system. Increased capacity would normally result in increased paint and solvent consumption. 

So the VHS alternative allows to double capacity without increase in VOC consumption and 

emission. Primers are very similar to those described in chapter 4. Topcoats are very similar 

to those decribed in chapter 3, besides the fact of being white/light grey or having a very 

limited colour range (compared to trucks and trailers). 

 



6. Coating of automotive metal and plastic parts (trucks, pick-ups) 

 

Background of this case is similar to the one described in chapter 3. Due to the successful 

coating of all kinds of parts for trucks (roofs, bumpers, wind-shields etc), the site has grown 

much faster. Specific requirement in the truck business is to apply a set of parts in more than 

800 colour shades, even though more than 50 % is white. In the specific case, the owner has 

introduced robot application with high-rotation bells (only shaping air, no electrostatic 

application). This is due to the large surface area of some objects. An additional advantage of 

automatic application showed up with introduction of HS and VHS materials as controlled 

formation of film builds is much easier. A disadvantage of automatic application is the need 

to purge long paint supply hoses, as a result of which consumption of purging solvents had 

reached incredible volumes. Primer surfacer and topcoats are applied wet-on-wet. Due to the 

large plastic content, drying temperatures are limited to enforced flash-off conditions. 

 

Paint Cons1 

[kg/a] 

Voc 

[%] 

VOC1 

[kg/a] 

Nv1 

[%] 

NV1/2 

[kg/a] 

Nv2 

[%] 

Cons2 

[kg/a] 

Voc 

[%] 

VOC2 

[kg/a] 

Putty     1,000 8.5          85 91.5       915      1,000           85 

Sand.prim.     3,900 29.5     1,150 70.5    2,750      3,900      1,150 

Prim.surf.   88,000 32.4   28,512 67.6  59,488/53,235 84.5   63,000 15.5     9,765 

Topcoat 133,000 42.2   56,126 57.8  76,874/70,884 71.6   99,000 28.4   28,116 

Elast.add.     4,100 22.3        914 77.7    3,186/3,108 77.7     4,000 22.3        892 

Basecoat     5,050 77.3     3,904 22.7    1,146 24.5     4,680 8.5        398 

Clearcoat   10,400 54.0     5,616 46.0    4,784/4,536 63.0     7,200 37.0     2,664 

Hardener   66,300 54.5   36.134 45.5  30,166/27,000 75.0   27,000 25.0     9,000 

Diluant   28,600 100   28,600 0           0    15,000    15,000 

Spec.pro.        275 46.3        127 53.7       148         275         127 

Purge sol. 137,000 100 137,000 0           0  120,000 30   36,000 

Struct.top.   22,000 42.0     9,240 58.0  12,760 54.0   23,600 10.0     2,360 

Powder     2,000 0 0 100    2,000/3,000 100     3,000 0            0 

Total 501,625  307,408  194217/179422  380,645  105,592 

 

For legal reasons, VOC solvent consumption at the site is not allowed to exceed the threshold 

of 200 t/a (IPPC directive, German implementation). In order to provide sufficient capacity 

for additional jobs, this aim could be achieved by intrducing a low VOC purging liquid. Only 

30 % of this purging liquid are classified as VOC (vapour pressure at ambient conditions 

above 0.01 kPa). The remainder is a high-boiling solvent which can be easily recovered. Due 

to this recovery, good house-keeping and waste management, the planned VOC emission of 

the site is below 67 t/a which is compliant with requirements of the reduction scheme for 

metal and plastic coating. 

 

An increase per kilogramme of 15 to 20 % for HS materials is by far compensated by reduced 

consumption. 


