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Driers

Johan H. Bieleman*

Abstract: Paints and other coating systems form a solid layer during the film-forming process where different
physical and chemical processes are important.

Oxidative drying is a process in which the evaporation of solvents is followed by an oxidation process of the
unsaturated binder under influence of oxygen in the air. This oxidative drying process is accelerated by the
addition of catalysts, referred to as driers.
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1. Introduction catalyzed by the metallic cation of theures of classical driers as well as recently
drier. The anionic part of the drier moleintroduced driers for use in low VOC air-

Air-drying alkyd paints contain, besidesule serves as the carrier, to solubilize thirying paints.

the main constituents, alkyd resins (binddrier in the binder system.

ers), pigment and solvents, small Driers are commonly classified in

amounts of drierse(g. cobalt-ethylhex- three different ways: 2. The Drying Process and the

anoate). These compounds speed up the according to the carrier; the acid Effect of Driers

oxidative crosslinking of unsaturated fate according to the metal and

ty acids, which are present as constituents according to the applied acid/base ratio. The drying process of a paint refers to

of alkyd resins (Table 1). the transformation of the liquid paint lay-

Driers, also referred to as siccatives The carriers are usually synthetic acer to a solid film layer. Binders are the

when in solution, are organometalligds, typically aliphatic C6 up to C18main organic materials responsible for

compounds soluble in organic solventmono carboxylic acids. First liquid driersthe film formation. For our purpose the

and binders [1]. were offered to the industry in the 19309nly binders considered in this paper are

Chemically, driers belong to the clasthese driers were based on naphtherocganic polymers; alkyd resins [2].

of metal soaps and they are added to aaeid, a crude oil fraction. Nowadays pre- The term alkyd is derived from the

drying coating systems to accelerate @ominantly synthetic acids are used, likeermalcohols and ads, from which the

promote after application the transforma2-ethyl hexoic acid and Versatic™ acid.binders are made. An alkyd resin is poly-

tion from the liquid film to the solid stage In practice a common way to classifyester in which a fatty acid chain is includ-

within an appropriate time. The transfordriers is according to the acids usedd. They can be considered as synthetic

mation occurs by oxidative cross-linkinghaphthenates or synthetic driers drying oils. They are polyesters of one or

of the binder system, a process which is A main pre-condition in order tomore polyols, one or more dibasic acids,
reach optimal catalytic efficiency is goodand fatty acids from one or more drying
compatibility and solubility of the drier or semidrying oils. The most common
in the polymerizing binder system. Newpolyol in use is glycerol and the most
developments in binder technology, sucbommon dibasic acid is phthalic acid an-
as the introduction of waterborne alkyd&ydride (PAA). A source of fatty acids in
and high-solids alkyds, have led to theommon use is soybean oil (linoleic acid
development of new driers. This articléor instance). The idealized structure of
presents an overview of the workinghe alkyd made from PA, glycerol and
mechanism, composition and special fedinoleic acid is presented in Fig. 1.

Table 1. Typical solvent-borne alkyd paint composition

Component Weight [%]
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Fig. 1. Structure of an alkyd made from 1 mol of
PA, 1 mol of glycerol, and 1 mol of linoleic acid.
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Due to their high viscosity, alkyd res- ~ |und ROOR

ins are handled in solution to aid their af (ROO) e
plication. Common solvents are mineral +H ©
spirits. More recently alkyd resins emult HOO ' Catalyst W)_\/:\,w My
sified in water have been made availab em—'* .00 (RO) e

and are successfully used now in watefr-

borne alkyd paints. (ROGH) m

After application of the paint layer (ROO.)

onto the substrate the solvent is released

into the f:‘tll‘. However, in order to o_bta|_n &cheme 1. Schematic presentation of the authoxidation process of alkyd resins.
hard paint layer, further polymerization

of the binder is necessary. This polymeri-

zation process involves the reaction be-

tween the binder and oxygen (from the

air) and is known as the ‘autoxidatio

process’ (Sch_eme 1). . _ _ ROOH + Cot’ e RO + Cor + Ol
The chemical reactions result in oxit
dative crosslinking and polymerization ROOH + Co’ = ROMIe = Co + H

which significantly effect film formation.
Driers strongly speed up this proces
Without these drying catalysts the pain
layer may dry only after some months;
with driers this is accomplished within a
few hours.

The most important catalysts known
and in use as driers for the drying of paint
are transition metal-based driers, such gs
cobalt octoate. In conventional solvent-
based alkyd paints, cobalt octoate shows
the highest activity at room temperature, ) ) )
The general reaction catalyzed by the CéplhemeZ.General reaction catalysis by the cobalt catalyst (ROOH = hydroperoxide form of fatty
balt catalyst is reported in Scheme 2. 29"

The induction step is measured from
the time the coating is applied until the
film begins to absorb oxygen from the
air. The absorbed oxygen forms perox- In such a case the multiple doubl®riers also activate the formation of per-
ides across the conjugated double bondsnds may cause the activation of thexides; it is assumed that the multivalent
in the binder (step 2). When the peroxvarious methylene groups, to rearrangaetal is associated to the double bonds,
ides begin to decompose, active crostie position of the non-conjugated doublacreasing the oxidation susceptibility.
linking sites are formed. As crosslinkingponds, depending on the original positioithe addition of cobalt drier reduces the
proceeds during the polymerization, thef the double bonds. energy that is necessary for the activation
viscosity increases rapidly. The steps 1 and 2 (induction and pepf the oxygen absorption by an unsaturat-

Step 2 and 4 proceed most effectivelgxide formation) are accelerated dramated resin by a factor 10 [1]. The penetra-
with resins containing conjugated doubleally by the presence of driers. tion of activated oxygen into the film
bonds; however, non-conjugated but The multivalent metals in the drierfavors the peroxide formation. As soon as
poly-unsaturated resins also show sonsystem act as oxygen carriers becausepdroxides are formed their dissociation
reactivity. their susceptibility to redox reactionsinto free radicals takes place (Fig. 2).

2 HiEIH = HOE - ROHDs e

— J7

Dxidatively crosslinking or the autoxidation process
proceeds through four basic steps:

= Siep 1! Induction pariod

Step 2: Peroxide formation

Step 3; Peroxide decomposition into free radical
Step 4; Polymerization
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3. Composition and Typical
Properties of Driers

magnesium, zinc, cadmium, strontium,
and barium soaps as well as for cobalt
soaps.

The following three manufacturing

a
processes are best known for the man rcooH + NaOH Dq RCOONa + HO
facture of driers [3][4]: aq

» the precipitation process, also know
as the double decomposition proces;',vlesQl (ag) + 2RCOONa O (RCOO) Me + NaSO,
 the fusion process and In the fusion process, metal oxides,
« the direct metal reaction procestydroxides or carbonates and other salts
(DMR). react directly with the selected organic
acids at 150-200C. The reaction is car-
The choice of the process and variaied to completion by removal of the re-
tion depends upon the metal used, the daction water. The molten soap is treated
sired form of the product, the requiredvith filter aids and filtered while still hot.
purity, the raw material availability andit is packaged directly or dissolved in
costs as well as on the metal content. Tiseiitable solvents.
fusion process offers the widest possibili-
ties for selection of raw materials, nota MeO + 2 RCOOH] (RCOO) Me + H,O
bly the type of acid and is the most popu-
lar production process for driers. In the direct metal reaction (DMR)
The precipitation process is the oldegirocess the finely divided metal powder
manufacturing process for driers and was added to the reactor vessel in a melted
used already for the first naphthenate drstate or dissolved in hydrocarbons. The
ers. During the precipitation or doubleoxidation of the metal is carried out over
decomposition process the sodium salt af catalyst with air and in the presence of
the acid is reacted with the appropriatéhe organic acids. The metal reacts direct-
metal salt in an aqueous medium. Thig with the acids producing the metal
metallic soap precipitates and is filteredsoap as well as hydrogen.
washed, dried and ground. A modifica
tion of the process is to use acombinatic2 Me + 4 RCOOH + @ CatéllySt 2 (RCOO) Me + 2HO
of water and the hydrocarbon solvent ¢
the solvent medium for the drier. In this

case the metal drier soap will dissolve iMetal lons past a major drier next to cobalt, have

the white spirit and separate from the wa- Main drier metals in common use ardeen replaced in most paints by less toxic

ter layer. After washing the drier is fil-cobalt, zirconium, calcium, and mangaalternatives (see section 6).
tered and adjusted to the right concentraese. In addition to these strontium, zinc,
tion. The precipitation process is used fdyarium, cerium, lithium, bismuth and vaAcids

the production of aluminum, calcium,nadium are also used. Lead driers, in the To a large extent the quantity and

Ineation

RH + initiator — R- ar R-0-0- and olher bindings

Fropagation

R+ + Oz — R-0-0-
R-0-0-+RH —+ RO-OH+R:

Branching

ROOH — RO+ + HO»

2 ROCH — RO ¢ HOO= + § I.ED
RO- + RH — ROH + R-

HC- +RH = H;O0 + R-

Termination

R- + ROC» — ROCR
2 R+ - R-R and pther bindings
2RO0: — ROOR + 04

Fig. 2. Reactions during the autoxydation and polymerization process

quality of the anion used to prepare the

metal soap determines whether the drier

will meet the following basic require-
ments:

e good solubility and high stability in
various kinds of binders; this ex-
cludes the use of acids with short
aliphatic chain lengths,

e good storage stability of the drier,

e the capability for high metal concen-
tration,

¢ low viscosity to make the handling of
the drier easier,

e the drier should have an optimal cata-
lytic effect and

» the best price/performance relation.

Most driers are based on synthetic ac-
ids, like 2-ethyl hexanoic acid and neo-
decaonoic acid (Fig. 3). Naphthenic acid,
originally the main acid used for driers, is
rarely used nowadays.

Very often mixtures of various syn-
thetic acids are used to optimize cost/
performance attributes. To improve stor-
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. . . . 4.2. Auxiliary Driers
2-Ethyl-hexanoic Acid Neo-decanoic Acid v
Barium
1|zl This drier is used as a substitute for
o~ lead in lead-free coating materials. Bari-
C4H9(EHCOOH Ry ? COOH um improves the through drying of a
C,Hs R3 coating and has good pigment wetting
characteristics.

Unlike lead barium is not considered
as a cumulative poison but it has quite a
high acute toxicity which limits its use.

Fig. 3. Synthetic acids used for drier production.

age stability and compatibility with bind-  Used alone, cobalt may have a tercalcium
ers and reactive pigments most driedency to cause surface wrinkling and Calcium is very effective used in con-
contain additional specific stabilizerspoor through drying. To provide a unijunction with cobalt and zirconium and
like polyols or phosphate acid derivaform drying cobalt is used in combinapromotes drying under adverse weather
tives. tion with other metals such as mangaonditions such as low temperature
nese, zirconium, lead, calcium and iand high humidity. Loss-of-dry problems
combination driers based on these metalguring long storage times of paints can be
4. Drier Metals Cobalt has a strong red-violet colorreduced by using calcium as an auxiliary
which may effect the color of the liquiddrier. Calcium drier helps to improve
Essentially, the metals can be dividegaint if used at higher concentrationshardness and gloss as well as to reduce
into two groups: active driers and auxiHowever, the color of the dried paint layskin formation and silking. Moreover,

liary driers. This difference should beer is hardly effected. calcium drier is also useful as a pigment
considered arbitrary as a considerable wetting and dispersing agent. In-volume
amount of overlap exists between thenManganese calcium is one of the most successfully

Active driers promote at ambient temper- Manganese is also an active driegysed driers.
atures oxygen uptake, peroxide formaalthough less effective than cobalt.
tion and peroxide decomposition. At ele- As an accelerator of polymerizatiorBismuth
vated temperatures several other metals,baking finishes manganese is normally Bismuth is used to a limited extent as
such as bismuth, display this catalytic agnore effective than cobalt. Manganese ig substitute for lead. It strongly activates
tivity but are ineffective at ambient tem+ot preferred for use in white paints as tobalt and improves through drying
perature. Auxiliary driers do not showaffects the color. Manganese is seldomroperties and drying under adverse
catalytic activity themselves at ambientised alone; cobalt is the primary driefeather conditions (like calcium does).
temperatures, but enhance the activity @fith manganese as a useful modifier. Bismuth is used in baking finishes to im-
the active drier metals (Table 2). prove the hardness.

Vanadium

Vanadium is only rarely used in alkydzinc

Table 2. Active and auxiliary driers paint. A considerable disadvantage is the The primary function of zinc is to

Active driers Auxiliary driers tendency to stain the film. keep the film “open’, thus permlttlng
hardening throughout and preventing
. Cerium/Rare Earths surface wrinkling, particularly in very re-
O o2l Barium Cerium- and rare earth driers promotgctive binder systems and cobalt-contain-
NGRS Argairivi the polymerization and through dryingng coatings. It inhibits wrinkling.
Iron Calcium processes and are used mainly in over-
Cerium Bismuth print varnishes, where color retention i®otassium
Vanadium Zinc vital. Potassium functions best in conjunc-
Lead Potassium tion with cobalt. Potassium activates co-
Strontium Lead . . balt in aqueous coatings and in high-sol-
Lithium ~ Lead functions as a drier by promotids coatings.
ing polymerization. However, the activi-
ty as sole drier is very low; this is whyStrontium
lead is often ranked as an auxiliary drier Strontium is another candidate to sub-
4.1. Active Driers instead of primary drier. In contrast tastitute lead in lead-free systems. It func-
The following active driers are usecdcobalt and other surface driers, lead caugens well under adverse weather condi-
commercially: es the film to dry through its entire thicktions and promotes through drying. Com-
ness and is therefore known as a througlared to other candidates to replace lead,
Cobalt drier. Lead also improves flexibility andsuch as zirconium, strontium has the ad-

Cobalt is the most important and mosdurability of the film. A strong limitation vantage resulting in best storage stability
widely used drier metal. No other metalto the use of lead driers is the toxicityand lowest gelling tendency of the paints.
are known which can show a similar eflead is cumulative poison. Because of
fectiveness at room temperature. Cobathised environmental awareness the curithium
is primarily an oxidation catalyst and asent application possibilities of lead dri- Lithium shows the best results in
such acts as a surface drier. ers in coating materials are limited. combination with cobalt. It is sometimes
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used as substitute for lead as well as iiable 3. Typical application concentration of the drier metals (metal referred on binder solid
high-solids coatings, based on a low-mg©ntent.

lecular binder.

Zirconium

Zirconium driers are the most widely
accepted replacements for lead. Zircon
um improves through drying mainly by
the formation of co-ordination bonds
with hydroxyl- and carboxylic groups,
available from the resin or formed during
the drying process. Apart from co-ordi:
nation, it is assumed that zirconium als
forms complexes with cobalt, which in-
fluences the catalytic effect of the prima
ry drier. Zirconium is usually applied in
combination with cobalt and calcium.
The results reached with this combine
tion are nearly the same as with cobal
lead/calcium-combinations. In compari-
son with other auxiliary driers, zirconium

Drier metal

Co
Mn
Pb
Ce
Zr
Ca
Ba
Va
Bi
Zn
Sr
K
Li

Typical concentration

0.06
0.02
0.5
0.2
0.3
0.2
0.2
0.03
0.3
0.2
0.4
0.03
0.03

shows best color, lowest yellowing tensystems, in waterborne air-drying coat-

dency and best durability.

weather conditions.

5. Application of Driers in
Alkyd Paints

5.1. Singular Driers
Drier systems for

Table 4 presents recommended start-
ing formulations for different binder sys-
tems.

5.3. Loss-of-dry
ambient-cured The drying time of air-drying paintse

ings or in paints applied under adverse

Normal max. concentration

0.2
0.1
1.0
0.6
0.4
0.4
0.4
0.05
0.5
0.4
0.6
0.08
0.05

process, chemisorption leads to a per-
manent immobilization of the drier.
Chemisorption occurs onto pigments
having acidic groups on the surface
and occurs most strongly on pigments
with a large surface area such as most
oxidized carbon blacks and various
organic pigments.

Salt formation: the reaction product

decorative paints based on long oil alkytends to increase on storage, because theof the drier ion and the long-chain
resins are usually siccativated using drier is inactivated. This phenomenon is
cobalt/ zirconium/ calcium combinationknown as ‘loss-of-dry’ and may be

drier. Cobalt is the active drier. Howevercaused by unwanted interactions between

in order to improve through-drying, hardthe drier and other paint ingredients.
In order to function as a polymeriza-
zirconium and calcium, are being used ition catalyst, the drier should be in cone
conjunction with cobalt. The exact dostact with the binder and should be mobile
age and ratio depends on the compositiam order to compensate for the relatively
of the paint and desired properties anldw amount of drierversusthe large
application conditions. The following number of double bonds in the binder. In
table shows example for typical and maxa paint formulation the mobility of the
imal additional quantities in middle- anddrier molecule will affect the speed of
long-oil alkyd resin varnishes (Table 3).drying.
Most common causes for loss-of-dry
5.2. Combination Driers are:
Because of the synergistic effects pre- Chemisorption of the drier onto the
viously described, it has become com- pigment surface: as opposed to physi-
mon practice in the coating industry to cal adsorption, which is a reversible
use ready-made combinations of metals.

These combinations involve one or more
active driers with at least one or moréable 4. Recommended formulations for combination driers by using different types of binders.

ness and stability, auxiliary driers, like

auxiliary driers. Ready-to-use mixed driZ metal on vehicle solids.

ers offer the advantage of constant qua"“
ty, optimal ratio and metal composition

and low solvent-content, enabling a mor

rationalized production process.

In addition to these advantages s(
called ‘pre-complexed driers’ (the com:
plex of various metal types is formec
during the manufacturing process of th
drier) generally show better drying per
formance. These advantages are of inte
est when using the driers in high-solid-

Resin type

Drying oils

Medium-oil alkyd resins

Long-oil alkyd resins

Epoxide ester
Polyurethanes

Oleoresinous systems

Polyester

Active drier

0.03 Co or Mn
0.04 Co
0.05 Co
0.03 Co
0.02 Co or Mn
0.03 Co or Mn
0.01 Co

aliphatic acids — formed by hydrolysis
of the binder or other ingredients — is
usually not soluble in the coating ma-
terial and deposits after crystalliza-
tion.

Formation of insoluble complexes:
this phenomenon is typically noticed
in low-odor paints, diluted with pure
aliphatic solvents. Complexes of dif-
ferent types of driers and made with
aliphatic acids of relatively short
chain length like octoates only show a
limited solubility in these systems and
have the tendency to crystallization.
Overbased driers are more sensitive
to this effect than neutral driers.
Hydrolysis of the drier: this is the
main reason for loss-of-dry in water-

Auxiliary drier

0.2 Zr, 0.1 Ca
0.2 Zr, 0.1 Ca
0.3 Zr, 0.2 Ca
0.1 Ce

0.1 Zr, 0.05 Ca
0.2 Zr, 0.1 Ca
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borne coating systems. In presence dhys the application of lead drier in coatef the water, solvents and neutralizing

water the drier is rapidly hydrateding materials is limited. Replacing leadagents and a subsequent oxidative poly-

Moreover, water is a good ligand fodrier means that the complete drier commerization of the resin.

cobalt and complexes cobalt easilyposition has to be adjusted; this has been Essentially same drying mechanism

The hydrates formed are unstable armbnfirmed experimentally, both in theapplies for water-borne and solvent-

lead to hydrolysis of the metal soapaboratory as well as in practice. Lead iborne alkyd paints.

and subsequently to insolubility of thetypically used as a drier in combination However, considerable differences

basic metal soap. with cobalt and calcium. exist in disadvantages of the water-borne
A characteristic composition for apaints regarding initial drying speed, dri-

Loss-of-dry may be avoided using one déad-based drier combination is (percenér incompatibility, surface defects, poor
following options: ages indicated as metal on total resin sdlardness and through drying and poor

a)

b)

c)

The first approach is to choose a driéds of the coating formula) 0.05% cobaltdrying stability during storage.
system that is totally compatible with0.5% lead and 0.1% calcium. Water is a strong ligand for metal ions
the coating system. The drier should The main contribution of the lead drilike cobalt. The complex formed,
be soluble in the binder and not resubtr in this combination is to promote th¢Co(H,0)s]%*, has a lower oxidation po-
in any haze formation upon storage dhrough drying of the coating layer. tential compared to the free Co ion. This
during the drying stage. For pigment- Various replacements for lead-baseresults in a lower effectiveness of Co as a
ed systems it is recommended to carigrier combinations have been proposededox catalyst. Moreover, the complex is
out a compatibility test in the mediumHowever, in practice the combination ofjuite instable and tends to hydrolyze, fol-
without the addition of pigment or ex-cobalt, zirconium and calcium has foundbwed by precipitation of the Co hydro-
tenders. wide acceptance. This combination giveside.
The second approach is to include @ ambient temperature and humidity A practical solution to compensate for
‘sacrificial (auxiliary) drier’ in the condition quite similar drying propertiesloss of drier through these reactions is to
grinding paste during the coating manto the lead-based combination driemuse higher concentrations of the primary
ufacturing process. Calcium drier may{owever it is not just a replacement ofiriers cobalt and manganese in water-
be used for this purpose. the lead with zirconium: also the ratios oborne compared to solvent-borne coat-
The third approach is to use a ‘feederobalt and calcium have to be adjusteéhgs.
drier’ like cobalt-hydroxy-naphthen-Low-toxic lead-free systems, showing The different composition of water-
ate. This feeder drier is offered as aimilar application properties, are beingoluble and solvent-soluble oxidative
paste and is insoluble in mineral spirused instead of lead-based drier combindrying coating materials makes accurate
its. It functions by reacting with thetions (Table 5). adjustment of the drier system essential.
acid, as formed during storage by The traditional driers, used in solvent-
hydrolyses of the binder, and be- borne paints, are dissolved in mineral
comes more soluble in the binder an@. Driers for Water-borne (WB) spirits or xylene and are not soluble or
thus compensates for lost cobalt drieCoatings emulsifiable in water.
Best drying properties can be reached
Water-borne, oxidative drying coat-using water-emulsifiable (WEB) metal

6. Lead-free Drier Systems ings like water-borne alkyd paints, meetomplexes in which cobalt is the primary

the requirements for environmentallydrier (Scheme 3), indicated as ‘WEB’
For decades lead drier has been tlieendlier paints, with lower solventdrier [5].

main auxiliary drier. However lead is aemissions and are used as alternatives for The improved drying properties using
cumulative poison, which makes the apsolvent-borne alkyd paints. The binder iWEB driers instead of traditional oc-
plication in coating materials nowadaysvater-borne, oxidative drying alkydtoates is explained by a number of prop-
less attractive. In many countries strigbaints is in most cases an alkyd emulsiagrties. In the first place there is a more
labeling prescriptions for coatings coner a colloidal dispersed alkyd resin. Dryhomogeneous dispersion throughout the
taining lead have to be followed. Nowaing takes place physically by evaporatiotiquid paint; as a consequence the appear-

ance and gloss of the dried paint is posi-
tively effected (Table 6). Secondly, WEB
driers exhibit improved stability against

Drier Metal Dosage? Exterior Interior Remarks hydrolysis.
composition content [%] varnish varnish
Co-Zr-Ca 10.2 3.7 limited suitable Universal-drier, basic lead-
suitability and barium-free

Co-Zr-Ca-N 8.8 6...9 suitable suitable Optimal low temperature

drying; also for high-solids
Co-Zr 15 0.8...1.2 unsuitable economical in use
Co-Ba-Zn 11.6 3...6 suitable suitable Barium-containing, toxic
Co-Li 3.0 3..5 suitable suitable Forhigh-solids, notfor white

coatings

Table 5. Lead-free combination-drier recom-

2 Weight combination drier, based on resin solids mendations
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Me = Metal ion

Lig. = Ligand

n = number of Ligands
m = valency metal ion

{Me(Lig.)"}™ (OOCR)™

Scheme 3. Pre-complexed drier for waterborne paints: ‘WEB drier’

Table 6. Performance of WEB drier in a semi-gloss WB alkyd-acrylic paint

Drier Total dry time Gloss 60°
Co Octoate 10% 8.30 h. 22
WEB Co 8% 5.30 h. 45

8. Driers for High-solids Coatings

Appearance

coagulated
O.K.

CHIMIA 2002, 56, No. 5

paint layer is another problem associated
with H.S. paints. Because of the higher
polymerization reactivity of the binder,
high-solids coatings are more sensitive to
this phenomenon than low solids alkyds.
The right balance between the drier ef-
fectiveness regarding surface drying (co-
balt) and through drying (auxiliary drier)
is of prime importance. Reducing the pri-
mary drier cobalt too much means slow
formation of peroxides, consequently a
low supply of radicals, slow polymeriza-
tion resulting in soft film and slow total
drying performance. The surface drying
properties of primary driers, notably co-
balt, can be influenceda complexation
with organic ligands [6]. This retards the
surface-drying properties, avoiding wrin-
kling and enabling the formulator to in-
crease the concentration of the primary
drier. Pre-complexed driers of cobalt and
alkali metals are typically used in high-

through drying properties more criticakolids, as are cobalt/ zirconium/ calcium-
compared to lower solids systems.

combination-driers or cobalt/strontium/

High-solids (H.S.) coatings meet the A typical composition of a high-sol- calcium drier combinations.
requirements for environmentally friend4ids alkyd paint formulation is presented
lier coatings, with lower emissions of orin Table 7.
ganic solvents in comparison to conven- Per definition high-solids alkyd coat-9. Trade Names

tional alkyd paints.

ings contain lower amounts of organic

However, the drying characteristicsolids, compared to the traditional lowNuodex (Sasol Servo BV)
are quite different. Next to the higher solsolid alkyd paints. This explains a shorteDcta-Soligen (Borchers)
ids content, the molecular mass of thiash-off time after paint application (Ta-Valirex (van Loocke)

H.S. binder is lower and the reactivity tole 8). The open time is neverthelesslanosec (Rhone Poulenc)
autoxidation polymerization much high-much longer.

er. Moreover, as a result of the high-sol- Poor through drying and hardness are

Received: March 28, 2002

ids content, the applied film thickness isnain shortcomings of high-solids alkyd
much higher and as a consequence, thgstems. Surface-wrinkling of the dried1] 3 H. Bieleman, Ed. in ‘Additives for Coat-

Table 7. High-solids alkyd paint, 88% solids, based on a long-oil alkyd resin

Titanium dioxide

High-solids resin (100% solids) 48.0
Dispersing agent 0.4
Drier 3.2
Aliphatic mineral solvent 8.8
Odor-less anti-skinning agent 0.6

100.0

39.0 weight-%

Table 8. Typical drying properties of a high solids paint versus a traditional alkyd paint

‘High-solid’ alkyd

Flash-off time 0.75h
Open time2 2.50h
Dust-dry time? 3h
Tack-free time? 55h
Through-dry time? 7h
Koenig Hardness, 22s

100 pm layer, wet

aBK-drying recorder ratings

Traditional alkyd paint

1h
1h
25h
4 h
6 h
50s
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