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   3.7.3 Spray Adjuvants: A User’s Guide 
 
 
 
Jason Ferrell: University of Florida, Gainesville FL; jferrell@ufl.edu 
 
Introduction 
There are a number of herbicide brands on the market, but most products are applied either as specially formulated 
herbicide pellets (or granules) or as a liquid spray applied to water or plant stems and foliage. Of these techniques, 
spraying the foliage of undesirable plants is by far the most common practice. A spray adjuvant will usually be added 
for foliar applications to improve herbicide performance. However, there are hundreds of different adjuvant products 
available, so confusion often abounds and applicators may use products they don’t need or fail to use products that 
could be helpful. 
 
What is an adjuvant? 
According to the Weed Science Society of America, an adjuvant is “any substance in an herbicide formulation or added 
to the spray tank to modify herbicidal activity or application characteristics” (Herbicide Handbook – 9th edition). There 
are two concepts that should be drawn from this definition: 1) an adjuvant is not herbicidal in and of itself, but rather 
works with the herbicide to improve efficacy, and 2) some adjuvants are used simply to improve the application and 
handling characteristics of a given herbicide. With this in mind, adjuvants are commonly divided into two primary 
categories: activator adjuvants and utility adjuvants. Activator adjuvants improve herbicide retention on and absorption 
into the leaf, while utility adjuvants are used to reduce spray drift, foaming in the tank and other factors not directly 
related to herbicide absorption or penetration into the plant. 
 
Before we talk about how different adjuvants 
work, we should first examine a plant leaf to 
understand how herbicides are absorbed into a 
typical emergent or terrestrial plant. This leaf 
cross section shows many different tissue and 
cell types, but of particular interest are the large 
veins in the middle of the leaf. These veins 
contain the xylem and phloem, which are 
specialized tissues that transport water and 
nutrients throughout the plant. Many herbicides 
(such as glyphosate) are highly effective because 
they are systemic, meaning they are moved in the 
phloem throughout the entire plant and result in 
total kill. But to kill the plant, these herbicides 
must first reach the veins in order to be transported. This is no easy task since the herbicide must land on the leaf, diffuse 
through the tissues, and reach the active site at a high enough concentration to be lethal. The active site is the location 
in the plant where herbicides interfere with enzyme production or other biochemical pathways to kill the plant. Both 
sides of the leaf are covered in a layer of wax called the cuticle. The cuticle is important to the leaf, since wax repels 
water and prevents it from “leaking” out of the leaf. Most foliar herbicides are diluted in water, so the cuticle is a 
formidable barrier to herbicide entry into the plant. 
 
Activator adjuvants 
As stated previously, activator adjuvants do not have herbicidal properties, but rather work with the herbicide to improve 
efficacy. The primary role of an activator adjuvant is to help the herbicide breach the cuticle barrier and enter the leaf. 
This group of adjuvants is often further divided into two broad categories: 1) wetter/spreaders, also generically called 
surfactants, and 2) penetrants. 
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Wetter/spreaders  
Wetter/spreaders are often called surfactants or stickers and are likely the most common type of adjuvant used to 
improve herbicide performance. Members of this class, which are specially developed soaps, are quite effective while 
also being inexpensive. Their main function is to not interact with the herbicide per se, but to change the properties of 
the spray mixture in order to increase movement of the herbicide into the plant. 
 

Why is this important? Recall that the leaf’s 
waxy cuticle repels water. At the same time, 
molecules of water are attracted to each other, 
which causes them to form round, bead-shaped 
droplets (think raindrops). When no surfactant is 
added to a spray solution, the absorption of 
herbicide into the leaf is limited for two reasons. 
First, the round, bead-like droplet prefers to stay 
as a round droplet. Therefore, as the droplet 
contacts the leaf surface (at a high speed since it 
is being propelled by a pressurized sprayer), the 
droplet will flex and then snap back into the 
round shape. This “flex and snap” action will 
commonly cause the droplet to bounce off the 
leaf. Second, if the droplet is retained on the leaf, 
the waxy cuticle repels it and only a small part of 
the droplet actually contacts the leaf surface. It is 
through this small area of contact that the 

herbicide has to diffuse from the droplet into the leaf, which it does quite slowly. An additional challenge is that the 
droplet quickly starts to evaporate. If the droplet dries before the herbicide enters the plant, the herbicide will often turn 
into a crystal on the leaf (think of the white residue left behind when saltwater evaporates). If the herbicide crystallizes, 
the likelihood that it will ever enter the plant is extremely low. The key is to get the herbicide from the droplet into the 
leaf as rapidly as possible. If the droplet bounces off, is repelled by the leaf or dries too quickly, an insufficient amount 
of herbicide will enter the leaf and the weed will survive the treatment. 
 
The addition of a wetter/spreader to the spray mixture greatly changes the spray droplet by lowering the surface tension 
of the water (the forces that make the water form a round bead) and provides three advantages. First, as the droplet 
contacts the leaf, the lower surface tension means that the droplet no longer wants to form a round bead; instead of 
bouncing off the leaf, the droplet flattens out and spray retention is greatly improved. Second, the flat droplet contacts 
much more of the leaf than a round droplet. This increased coverage allows better diffusion of the herbicide into the 
leaf since more surface area is exposed to the herbicide solution. Third, the addition of the surfactant slows down droplet 
evaporation, giving the herbicide more time to diffuse into the leaf. 
 
One of the most common questions about wetter/spreader adjuvants is which brand is best. This is a difficult question 
to answer for many reasons, but in general, the best brand is the one you have successfully used for many years. 
Problems occur when an applicator attempts to buy the least expensive product (which often changes from year to year). 
The wisest strategy is to find a brand you are comfortable with and use that as much as possible. When trying a new 
product, start with a small amount and see if it fits your needs. The labels of many aquatic herbicides provide guidance 
regarding adjuvant selection; in fact, some products require the use of a particular type of adjuvant. However, don’t 
over-spend because doubling or tripling your adjuvant expenses may not be cost effective. Another common question 
is what rate of wetter/spreader to use. In general, 0.25% v/v (1 quart of product per 100 gallons of spray mix) works 
great. There can be an advantage to increasing this to 0.5% v/v, but a rate higher than this rarely results in added benefit. 
Lastly, not all adjuvants are labeled for application in aquatic environments. Before applying any product to an aquatic 
system, check the label and make sure the product can be used in or around aquatic sites. The adjuvant label will 
specifically state “Not for use in aquatic sites” if the product cannot be used in, on or over water. 
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Organosilicones 
Organosilicones are a distinct class of spray adjuvants. Their performance is similar to the wetter/spreaders, but 
organosilicones dramatically reduce (or totally remove) the surface tension forces of water. This causes the droplet to 
distribute itself into a very thin sheet across the leaf for maximum coverage. Organosilicones work quite well, but they 
are often more expensive and are not used as often as wetter/spreaders. 
 
Penetrants 
Penetrants are oil-based adjuvants and are most often crop oil concentrates and methylated seed oils. Using a water-
dispersible oil adjuvant has a clear advantage over a traditional wetter/spreader. Recall that the wetter/spreader does 
little to improve herbicide uptake beyond ensuring that the droplet lies flat on the leaf. The herbicide must still diffuse 
through the cuticle to reach the cells and veins below. The waxy cuticle cannot be dissolved by water or a soapy 
wetter/spreader, but oil will soften or dissolve the cuticle. Therefore, as the spray droplet contacts the leaf surface, the 
oil-based adjuvant begins to dissolve these waxes. As the waxes are stripped away, the herbicide can easily penetrate 
the leaf and be transported to the regions where it can be most effective. 
 
Since these adjuvants help the herbicide penetrate into the leaf, weed control is often greater with an oil-based penetrant 
than with a wetter/spreader. Penetrants are typically used on weeds that are larger and more difficult to control, or on 
species with leaves that are particularly waxy (think waterhyacinth – Section 2.11). Penetrants can also be useful if the 
weather has been dry, because plant cuticles may thicken to reduce drought stress. If weed control must be performed 
during these times, an oil-based adjuvant may be essential to help dissolve these thick leaf waxes and facilitate herbicide 
uptake. You should take into consideration that penetrants are usually applied at a 1% v/v (1 gallon per 100 gallons of 
spray mix), while wetter/spreaders are added at 0.25% v/v. 
 
It is important to note that penetrant adjuvants are not always the best solution. For example, glyphosate does not 
perform as well when oil-based adjuvants are used. Conversely, other herbicides should only be used with penetrant 
adjuvants. It is, therefore, important to read the herbicide label so the recommended adjuvant can be used. Also, since 
oil-based adjuvants strip away leaf waxes, they can injure desirable plants that are not normally affected by the 
herbicide. For example, 2,4-D is often used to control broadleaf weeds in grass because grasses are not damaged by 2,4-
D. However, if 2,4-D is applied with a high rate of an oil-based adjuvant, the penetrant oil can actually burn the desirable 
grass since the cuticle is eroded and the cells beneath die when exposed to the environment. The grass will recover, but 
the injury can be unsightly for a period of time. 
 
Utility adjuvants 
Utility adjuvants have a very different role and purpose than activator adjuvants. Activator adjuvants actively promote 
herbicide uptake into the plant by influencing the spray droplet, the plant cuticle or both, but utility adjuvants improve 
the efficiency of the spray operation. There are many types, brands and blends of utility adjuvants that have value for 
their specific uses, but their benefit is often situational and may not provide an advantage across all conditions. 
Therefore, it is important to understand what these products are designed to do so they can be used to maximum effect. 
 

Defoamers 
Wetter/spreader adjuvants are commonly added to 
improve herbicide performance. These adjuvants 
are soaps, so foaming is common when the tank is 
refilled. A small amount of defoamer added prior to 
tank filling can prevent bubble formation and 
greatly improve the efficiency of the application. 
Consider the photo shown at left; though a foam-
forming adjuvant was used in both beakers, 
defoamer was only added to the container on the 
right. Adding defoamer after a large quantity of 
bubbles has formed requires much more product 
and time to clear the tank for refilling. It is 
important to be proactive and add defoamer to the 
spray tank before adding soapy adjuvants. 
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Water conditioners 
All natural waters contain dissolved minerals, including iron, magnesium, calcium and aluminum, and these minerals 
can change the properties of water. For example, the amount or type of minerals in water is what makes water from one 
region of the country taste different from another. The mineral content of water used in a spray tank can affect 
application because the minerals listed above are all positively charged, while many commonly used herbicides are 
negatively charged. When these negatively charged herbicides and positively charged minerals are dissolved in a spray 
tank together, they naturally attract each other like magnets. 
 
This causes problems because herbicides are highly specific and work by binding to exact places on exact enzymes 
within the plant. Also, they diffuse through plant cuticles in a specific manner. When a herbicide is bound to a mineral 
such as calcium or a magnesium complex, it may be unable to enter the plant and work properly. If many herbicide 
molecules are bound to and deactivated by mineral complexes, they will lose their herbicidal activity and the application 
will be less effective. 
 
Water conditioners were developed to minimize the impact of dissolved minerals on herbicides. One of the most 
common conditioners is ammonium sulfate [(NH4)2SO4]. Ammonium sulfate and other water conditioners bind to 
minerals that are dissolved in the water, which makes the minerals unavailable to bind to the herbicide and prevents the 
herbicide from being deactivated. If mineral content is high (especially with aluminum, iron, calcium and magnesium, 
which are often considered to be most detrimental), it might be useful to add a water conditioner to the tank prior to 
adding the herbicide. 
 
If all water contains dissolved minerals, do all applications require water conditioners? Not necessarily; it depends on 
how high the mineral concentration is in the mix water and how many herbicide molecules could be deactivated. In 
general, the higher the mineral concentration in the water, the greater the likelihood of herbicide deactivation, and the 
more likely the need to use a conditioner. 
 
Things to consider: 

• The addition of a water conditioner may not always be needed because not all aquatic herbicides are affected 
by water hardness, so consult the label. If herbicide efficacy is lower than expected, send a water sample to a 
lab for analysis. If the results say your water is “hard” or “extremely hard”, consider adding a water conditioner. 

• If you are using a dry ammonium sulfate product, be sure to use “spray grade”. If not, you may have difficulty 
getting the product to fully dissolve in water. Spray grade or liquid ammonium sulfate products avoid this 
problem. 

• Add the water conditioner to the tank before the herbicide. Fill the tank 25% full, add the water conditioner, fill 
to 50%, add the herbicide and fill to 100%. 

• Always check the herbicide label before adding a water conditioner. Some labels specifically state that NO 
ammonium sulfate may be used in the application. Remember, the label is the law. 

 
pH buffers 
It can also be important to know the pH of the water used in a tank mix. pH is measured on a scale of 0 to 14 and 
describes water as acidic (pH 0 to 6.9) or alkaline (pH 7.1 to 14). We often think water is neutral (pH 7), but that is 
rarely the case. For example, if you live in an area with limestone in the soil, your water pH may be 8.0 or higher. Water 
pH is important because acidic or alkaline water can react with herbicide molecules, which can affect efficacy. The 
majority of herbicides we currently use are classified as “weak acids” and they perform better in an environment that is 
slightly acidic – ideally, water with a pH of 4.5 to 6.5. Therefore, mixing a weakly acid herbicide in alkaline water with 
a pH of 8 could cause the herbicide to begin to degrade and become less effective. 
 
Does this mean that spray water must always be acidified? Not necessarily. Although herbicide breakdown in the tank 
can occur if the water pH isn’t correct, this may never be an issue if you mix and spray quickly. Regardless, read the 
product label to determine whether acidification of tank water is necessary. Some labels recommend that herbicides be 
diluted with water that has a pH of 6 to 8, while others recommend water with a pH of 4 to 7. If water pH is in the 
recommended range, no action may be required. However, pH testing can be very useful if you are attempting to 
optimize your spray program. 
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Spray dyes 
Spot-spray applications can be a highly efficient, selective and 
cost effective way to manage sporadic populations of unwanted 
plants. However, these plants are often randomly distributed 
across a landscape, which complicates spot-spraying. Invariably, 
some patches will be treated twice, while others are missed 
entirely. If you plan to perform spot-spray treatments, a non-toxic 
dye can be added to the spray mix to ensure that each and every 
weed is treated once. A spray dye is a colorant that stains the 
weeds that have been sprayed. This gives the applicator an 
immediate visual cue that a particular weed has been sprayed, or 
missed. Many different brands and colors of spray dye are 
currently available, but blue is the most common. The color fades 
and is gone within 1 to 5 days after spraying. 

 
Drift reducers 
Herbicides are a powerful and useful tool to manage unwanted plants while preserving and encouraging growth of 
desirable species. However, a constant concern is damage to desirable plants that occurs when the herbicide spray drifts, 
or is blown outside the treatment 
area. Therefore, care should be 
taken to avoid or minimize 
herbicide drift. Sprayers work by 
pressurizing the herbicide 
solution and forcing it through a 
hose to a spray nozzle. When the 
liquid solution strikes the 
specially designed nozzle, it 
fragments (or shears) into 
individual droplets. For example, 
note the small, drifting droplets 
being formed during the high-
pressure herbicide treatment 
shown here. Nozzle type and 
sprayer pressure affect droplet 
formation and work together to 
form large or small droplets. 
Small droplets are of the greatest 
concern because they are easily 
moved by wind currents. One way to manage the proportion of small droplets formed is to include a drift-reducing agent 
in the herbicide mixture, which will “thicken” the spray solution. Thicker liquids resist shearing into small droplets, so 
fewer small droplets are formed and the risk of drift is reduced. 
 
Though drift reducers can be quite effective, other techniques should also be employed to manage drift. 

1. Spray at the lowest pressure possible. As pressure in the sprayer increases, more small droplets are formed. 
2. Avoid spraying in high wind. The higher the wind speed, the more likely droplets will drift. Also, high wind 

can carry small droplets exceptionally long distances. 
3. Avoid spraying into the air when possible. It is often necessary to spray into the air when undesirable trees must 

be managed. However, spraying in this manner increases the likelihood that droplets will drift. 
4. Pay close attention to your surroundings. If valuable or highly sensitive plants are nearby (for example, 

gardens), closely examine what and where you are spraying and evaluate the likelihood of drift occurring. 
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5. Although most herbicide drift issues arise from physical movement of spray droplets, some herbicides can turn 
into a gas and drift as a vapor, particularly on very hot days. This is most common with herbicides such as 2,4-
D and triclopyr. Products that are especially prone to drift will provide this information on the label, along with 
guidelines and requirements to reduce the occurrence of drift. 

 
Summary 
Adjuvants are not herbicides and do not directly control unwanted plants, but they work with herbicides to greatly 
improve efficacy and productivity of herbicide applications. With that in mind, here are a few things to keep in mind 
when considering the use of an adjuvant: 
 

• Before making an application, ensure that the target weed will be adequately controlled by the selected 
herbicide. Read the herbicide label and note the appropriate plant size and application timing for the target 
weed. If the wrong herbicide is chosen or applied in an inappropriate manner, the addition of an adjuvant will 
rarely improve control. 
 

• Be aware that some adjuvants are blends of several products. For example, it is possible to buy products that 
adjust pH and act as a wetter/spreader. Before you purchase a blend, make sure all of the components are 
necessary for the application. Using a blended product is not likely to decrease herbicidal activity, but it can 
result in an unnecessary increase in cost. 

 
• Some manufacturers suggest that a particular adjuvant is so effective that the application rate of the herbicide 

can be reduced. Caution should be exercised before reducing a recommended herbicide use rate. Herbicide 
labels are written after a great amount of data is collected over several years at many locations, so recommended 
label rates and application methods are time proven. Expecting an adjuvant to do the work of a herbicide can 
result in reduced efficacy, and more often than not, an applicator is better off following the herbicide label 
recommendations. 

 
• It has been suggested that the addition of common dish soap or fuel oils (such as diesel) to the spray tank may 

be equally effective as proper spray adjuvants. This is simply not true. Spray adjuvants have been specifically 
formulated to enhance herbicide performance without significantly damaging the plant. Adding soaps or fuel 
oils can disrupt leaf tissue, result in significant foaming and increase expenses, while potentially decreasing 
herbicide activity. An adjuvant that is specifically designed for the particular application should always be used 
instead of common household products. 

 
Adjuvant technology has improved dramatically over the past 50 years and many of these products are highly reliable 
and effective. However, reading all product labels is essential to ensure that all treatment components are used for 
maximum effectiveness in order to improve the efficacy of any weed management program. 
 
Photo and illustration credits: 
Page 185: Cross section of a leaf on a typical terrestrial or emergent plant. Modified from an image by Ninghui Shi; used with 
permission 
Page 186: Water on a lotus (Nelumbo lutea) leaf with (left) and without (right) a surfactant; Lyn Gettys, University of Florida 
Page 187: Beakers with and without defoamer; Jason Ferrell, University of Florida 
Page 189 upper: Using a dye while spot-spraying; Thomas D. Brock, University of Wisconsin-Madison 
Page 189 lower: Spray drift from a high-pressure herbicide treatment performed at a distance from the target; Ken Langeland, 
University of Florida 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


