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INTRODUCTION 

As environmentalists become more entangled in our way of life, more and 

more pressure is exerted to eliminate all forms of materials that for 

one reason or another are considered as being environmentally unsafe or 

as being a health hazard. For this reason, millions of dollars are being 

spent to try to totally and completely eliminate lead and lead compounds 

from materials and/or products utilized by the population. 

The environmentalists even want lead compounds removed from traffic 

marking materials. A review of standards for traffic markings, and in 

particular for yellow markings, reveal~ that even in dense urban areas 

there is no concentrated use of the yellow marking materials in any small 

area. There is no data or information avail~ble to indicate that any 

contamination of the environment with lead is caused by traffic markings 

on the roadway. 

Be that as it may, the Federal Highway Administration (FHWA) initiated a 

program to develop a lead-free yellow traffic paint. Two chlorinated 

rubber-alkyd-chlorinated paraffin yellow traffic paints were developed 

utilizing organic yellows. One of the paints, FHWA Code 49, exhibits a 

color very close to that achieved with medium chrome yellow. The other 

paint is similar in color to light chrome yellow and is designated FHWA 

Code 52. 
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On November J, 1979, FHWA entered into a contract with the Texas State 

Department of Highways and Public Transportation (SDHPT) to evaluate the 

two formulations and a S0/50 mix of SDHFT standard white and yellow traffic 

paint. The contract called for SDHPT standard yellow traffic paint to-be 

used as a control. All of the traffic paints were to be evaluated on 

asphaltic concrete (ACP) and portland cement concrete (PCCP) pavements. 
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SUHt"iARY 

Evaluations of traffic paint markings were conducted in an effort to deter

mine their daytime and nighttime functionality. 

Included in the project initially were two formulations supplied by FHWA, 

a 50/50 blend of the white and yellow traffic paint currently used by the 

SDHPT, and the yellow traffic paint currently used by SDHPT. These traffic 

markings were evaluated for a period of eight months. 

Color photographs exhibit night and day appearance of the traffic paints 

evaluated initially and after eight months of exposure to traffic. 
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IMPLEMENTATION 

Based on findings in this evaluation, it is recommended that the use of 

lead-free or low-lead traffic paints not be implemented at this time. 
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CONCLUSIONS 

As a result of this study, it is apparent that lead-free yellow traffic 

paints can be formulated to function properly tlnder both day and night 

conditions. 

Two batches of both Code types (49 and 52) were submitted by FHWA for 

evaluation. Since the initial characteristics (in particular viscosity) 

of the various batches have not been subm;_tted to the author, it is im

possible to conclude whether the two formulations exhibit poor can stability 

or whether the different batches were not manufactured to meet specifica

tion requirements. One batch of each type placed three and one-half ~onths 

after manufacture exhibited good application characteristics. Batch number 

380121 of Code 49 placed five months after manufacture was extremely thick, 

required thinning, and exhibited poor application characteristics. Batch 

number 380122 of Code 52 placed five months after manufacture was very thin, 

settled rapidly, and blistered on application. This material surface-dried 

rapidly and trapped solvent. 

Even though it is apparent from this project thtit yellow traffic paints can 

be formulated using non-lead pigments, it is equally apparent to the author 

that the formulations of the paints submitted by FHWA for evaluation are only 

rough formulations and need to be refined before they are of practical usage. 
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RECot1ME.t'J:!J.A. 'l' IONS 

It is recommended that any future studies on a lead-free yellow traffic paint 

proceed as follows: 

1. Laboratory samples be prepared and run through heating and cooling 

cycles to determine can and storage stability. 

2. Durability of color be determined in a weatr1erometer on beaded and 

unbeaded panels. 

3. Abrasion resistance be determined by an accelerated blasting method 

in the laboratory. 

4. When the above three are optimized with respert to durability and 

cost, have two small production ba~~hes produced under careful 

inspection. Place this paint for evaluation on roadways where the 

wear characteristics of traffic paint are known. At the same time 

and on the same roadways, place a current specification traffic 

paint having known durability characteristics. 

5. Throughout the above work, the researcher should keep in mind that 

the main objective is not to necessarily develop a completely 

lead-free system, but to develop a system that is economically 

feasible and as lead-free as possible to satisfy economic and 

environmental desires. 
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6. Determine the availability of 8~itable lead-free yellow pigmeut5. 

7. Develop a rapid test to determine the weatherability of lead-free 

yellow pigments that could be used for quality control immediately 

prior tG or during paint production. 
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DISCUSSJ:Gi:~ 

In order to accomplish contractual agreements, a location was selected 

in the Rio Grande Valley wherein all systems could be pl&~ed on asphaltic 

and Portland cement concrete surfaces and experien0.e a minimum of travel 

between test sections. Some of the ACP surfaces are actually PCCP with 

ACP overlays. (See Figure 1.) 

All systems were placed on the roadway February 5, 6 and 7, 1980. Photos 

2 through 17 (See Appendix) show day and night appearance of each system 

on ACP and PCCP the day the system was placed and the first night after 

placement. 

Samples were taken of the Code 49 and Code 52 paints ard tested in the 

laboratory. Both paints had very close cha~~cteristics except for set-to

touch time (20 seconds for Code 49 and 45 seconds for Code 52). This 

difference in set-to-touch time was exhibited during application in that 

the Code 49 paint "capped" over and had a slight tendency to blister. All 

other application characteristics appeared to be identical. 

During the week of application, observers were run through the project during 

the day and then again at night. Each observer was given a form (see Figure 

2) and was asked to check the column that best described his opinion. All 

observers were passengers with a driver as a guide. Upon reaching the 

approximate middle of a test section, the driver would ask the observer to 

rate the marking and fill in the comment if he so desired. The driver 
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Surface: PC Concrete 
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attempted to distract the observer from observing the markings until he 

was ready to have the marking evaluated. 

The observers experienced no difficulty in easily or distinctly identifying 

the color of the stripe when initially placed. 

Observations were made again after the markings were four months old. Again 

all markings exhibited easy or distinct color distinguishability at night 

on all surfaces. Several observers commented that the Code 49, Code 52 and 

50/50 mix at night were light yellow or white yellow, depending on the 

individual's terminology. Further questioning of these observers revealed 

that they meant the color was a lighter yellow than the markings they were 

used to observing. 

Daytime observations at the four-month interval showed that the 50/50 mix 

exhibited easy color definition on normal hot-mix ACP, but difficult color 

definition on a short section of seal coat utilizing a white rock. 

After eight months there continued to be a steady decline in the color dis

tinguishability, particularly in the daytime, except for the SDHPT yellow 

traffic paint which continued to be rated as "distinct". 

Figures 3 and 4 are samples of typical data taken on the four month day 

and night evaluation. The key to the data is as follows: ACP Asphalt 

1 ~ Code 49, 2 - Code 52, 3 - 50/50 mix, 4 - SDHPT yellow, and 5 - experi

mental yellow developed by SDHPT containing 1.25 pounds medium chrome yellow 

per gallon (this paint is currently SDHPT standard yellow traffic paint, see 

Photo 1); Concrete 1- Code 49, 2- Code 52, 3- 50/50 mix, and 4- SDHPT 

yellow traffic paint. 
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Surface: Asphalt 
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!'h 1t0 l 

Tex3s YPT-8d- 1. 7) Jhs medium chrome yellow per 
gallon in fo! egruun,l, YPT-8e - J. 25 lb.·· med iurn 
chrome yellm·· per g;1l I on in background. 

To get a true reflection of the d.1L1, OIH' must consider the ratings, the 

comments , and the fact that all ot tilL' observers knew the stripe was sup-

posed to b e yellow. Due to insurance requirements, it was decided that 

only Department personnel should be used as observers . The author feels 

that'if non-Department obse~vers h;Jd been used results would be different . 

I t is t he author ' s experien•·c, irom taJklng to motorists on CB radio at 

nigh t about pavement markin:;s and tlwir opinions of the m;u-kLngs, that 

many motorists have no idea what l'1ll11r a stripl' should be or what the 

colors mean. It is also th·· cJuthor's opinion tll<lt, regardless of the 

motorist's knO\.;ledge abuut l1( <tl]!lt l<'quirL'IIll'flt'; for var·fous pavement 

markings' it is the n•cq;Ull i h r I 'l tile' v·1ri<1U:; mt1ni'- ip.1 I, county, state 

II j l rl i 1 t ' 1 I 1,., marl~Lnfis on 



' the r oadway of a color pur i t y that is easily distinguished by the mo t orist 

and t ha t meets color requirements, both day and night, throughout the use f ul 

l i fe of the marking . 

Pho t os 20 through 35 (see Appendix) are day and night photographs of the 

va r ious paints at the end of eight months of exposure. 

In April, additional Code 49 and Code 52 paint was received from FHWA. 

I t was decided t o retain this paint and restripe each section when the 

evaluation period was complete. This would give some information about 

can stability of the traffi c paints and retracing characteristics. 

Slight ly over five months af t er date of manu factu r e , the additional paint 

was placed on the roadway. The Code 49 paint was extremely thick and had 

to be thinned for application. Photo 2 shows the resul ting stripe for 

Code 49 paint. 

Photo 2 
Applied FHWA Code 49 traffic paint after 5-1/2 months of storage. 
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The Code 52 paint was ex tremely thin, ba dly se ttled, the hiding power 

was less than desirable, and it blis tered ex tremely bad upon applica t ion . 

(See Pho to 3 . ) Since initial results on viscosity are not available , it 

is indete r minable as to whether the paints have poor can stability or 

whe ther they were manufactured outside the specification . 

Photo 3 

Applied FHWA Code 52 traffic paint after 5-1/2 months of storage. 

Photos 36 through 41 (see Appendix) exhibit the day appearance of markings 

retraced with Code 49, Code )2 and SDHPT yellow traffic paints . 

As a result of t his study and the author ' s experience with traffic paint 

formulati on, production and •1uality cont rol, storage and application, it 

is his opinion tha t yellnw t nff ic p,lints cnn b~ formuL1tcd with non-1 ad 

pigment s . It is also his op.nion tiJdL the lorrnulations or ptlints sub-

- lit 



mitted by FHWA vJere either not workable formulations or were not manufac

tured to meet specification requirements (which could include the use of 

nonspecification raw materials). 
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Photo 6 
Day Appearance of FHWA Code 49 

Traffic Paint on PCCP 

Photo 7 
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Photo 8 
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Traffic J>aint on ACP 
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Photo 12 
Day Appearance of 50/50 Mix of 

Texas Specificatiun \~hi te anJ Yellow Traf fie Paint on ACP 
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Photo 14 
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Photo 16 
Day Appearance of Texas Specification 

Yellow 'l'r<Jffic Paint on 1\CP 

Pih>ln l7 
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l'llulo 18 
Day Appea1,mce of 'l'vxas Spel'ificllion 
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Photo 20 
Day Appearance of FHWA Code 49 Traffic 

Paint on ACP i\ftcr Eight Honths Exposure 

l'lllltll 21 
,'igilt Appv.!LlllLv o! Fll\.JA CodL• !19 Traffic 
Paint on ,\C:I' ,\t ll r Eight ~lonths Exposurl' 



Photo 22 
Day Appear 111Le of Fll\.JA Code 49 l'raffic 

Paint on PC..:P After Eight ~1onths Exposure 
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:J i g!Jt t\j' 1 .I I ll 1 11l !'11\.Jt\ ('11d\' 1

1lJ 'J r.i!J it' 
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Pl!oto 24 
Day Appearance of Fll\-JA Code 52 TraffLc 

Paint on ACP After l:ight Honths J:xpostJn· 

I>: t( t l) ~t 5 
Night ,\p l II 11 l 

Paint on .\1·1 \' 1 
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Photo 26 
Day Apperrancc of FHWA Code 52 Trnffic 

Paint on 1-'CCP After Eight Honlhs Expos ure 
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Photo 32 
Day Appe;Jr<:ll1<'C of Texas Specification Traffic 

Paint on ACP After Eight Months Exposure 

Jl t l J) 
~ight t\p•,•trt 'l )t IS Spv · i 1 1 · t io 1 I r tt' 

!'.tint, 1 11 l l ~~( 11 t 



Photo 34 
Day i\ppcarant'c of T0xas Specification Tn1ffic 

Paint on l'CCI' After Eight 1unths Exposure 

Pho t ll '3 5 
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Photo 36 
Day Appearance of Restripe With 

FHWA Code 49 Traffic Paint on ACP 

Photo 37 
!lay .\ppearanl'l' of Restripe \..Jith 

FH\~A CoJcle 49 Tr;1ffic Paint on PCCP 
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Photo '3H 
Day Appearance of Kestripe With 

FH\.JA Code 52 Traf fie Painl on ACP 
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Photo 40 
Day Appearance uf Rcslripe With 

Texas Specification on ACP 

l'llotu 41 
Dav \ppc•;lr;lll<"l' (Jf RL'slripe \~itll 

Tex1s Spvci1it·atiun on PCCP 
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