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WATER .... ........................ 0.6% 
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KEEP OUT OF REACH OF CHILDREN 
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but call a physician. Vomiting may be harmful. Keep out of eyes. 
May cause eye damage or skin irritation. If contact with eyes 
occurs, flush with water immediately. Get medical attention. 
Avoid contamination of food. 
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FOR ADDITIONAL TECHNICAL INFORMATION CONCERNING USE OR PROPERTIES OF HERCO PINE OIL, SEE 
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BER 715. 
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General 

HERCULES@ PINE OILS(1) -
NOTES ON STORAGE AND HANDLING 

All tank cars and storage tanks used for the shipment and storage of pine oil in 
areas that annually experience prolonged pl'riods of subfref' . 19 weather should 
be equipped with steam coils. Railway siding and stor" .:ilities should be 
located dose to an available source of stearn for heating when it Illay be required. 

Construction Materials for Storage Tanks 

Plain steel and aluminun1 arc satisfactory for the construction of pille oil 
storage tanks. Carbon 'ikL'l pipe is prefefn'd for the heating <.:Oils. Flanged 
joints are more desirable than threaded onrs. li-. :,\I~. h, r of pipe joints inside 
the tank should be hdd to a minimum or dit.:;'l:d·.'I :< mpletely by wdding. 
Brass fittings and copper hrating coils an: consider" . ""; able. 

The storage tank outlet should be placed 6 to R inl'llrs above thr bottom to 
prevcnt contamination from small amounts of water and sludge that settle to 
the bottom of the tank. A drain valve at thr low end of the storage tank should 
be provided for periodic removal of such accumulated water and sludge. 

Location of Storage Tanks 

Undrrground storage for pil1L' oi I is not recommended except where local regu
lations require this practice. Corrosion is a problem with buried tanks and dean
out is l11or~' difficult. The prd'l'rred installation i'i a well-insulated sted tank 
mounted on con~Tcte supports and located as dose as possible to the point of use. 

(1) Hercules pine oils, Varmar 302 (lod 302W and HercQ grades. are registered with the Pesticide DiviSion 

of the Environmental Protection AgerH':V under EPA Registration Numbers 891-174, 891176, and 

891 175, respectively. \'\ . 
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Grounding Storage Tanks 

Where it is desired or required, pine oil storage tanks can be grounded by run
ning a lead from a grollnding clip on the tank to an underground metallic 
waterline. If there are no sllch lines within a practical distance, a Crouse-Hinds 
(or equivail:nt) copper-coateu steel ground rod is a satisfactlJry alternative. The 
resistance of any ground connection to earth should preferably be less than I 
ohm: in no case should it be over 5 ohms. Resistance should be checked with a 
~kl!ger or similar ground-testinl! instrument. .......... ..... - ..... 

Freezing of Pine Oil During Cold Weather 

The storage and handling of pine oil during exceptionally colu weather 
occasionally results in probJcms brought about by freezing or partial crystal
lization of its constituents. This is because high-grade pine oils arc composed 
largely of terpene alcohols that, in the pure state, have melting points in the 
range of 95 to 104°F (35 to 40°(,). 

Sint.:e pine oil is made up of a number of different t.:omponents, some 
of which are crystalline solids at normal temperatures, one might wonder 
why it is ever a liquid. The explanation is that it is a complex mixture, and, 
while predominantly t.:omprised of terpene alcohols, pine oil also contains 
terpene ketones, ethers, and hydrocarbons. All of these are soluble in and 
compatible with each other, resulting in a mixture that will remain a liquid even 
though cooled to a point well below the freezing point of certain constituents. 
The exception to this is when crystalline material is present that might ad as a 
seed to start crystal growth of one or more of its components. 

When supercooled pine oil is seeded with a crystal of alpha-terpineol. 
the major component. crystals of the constituent will be predpitated until 
a mixture of crystals and liquid phase is formed that is in equilibrium under the 
temperature conditions that prevail. Icc crystals and rust particles also can act 
as nuclei to start crystal growth. Also, the agitation that the pine oil receives 
while being transported in tank cars further serves to promote crystalliza tion in 
very cold wea ther. 

Under the conditions described above, freezing of pine oil can occur. 
When it does. however. the pine oil t.:an be restored to liquid form without 
loss of any properties by proper application of lu:at and agitacion. 

Heating Requirements for Storage Tanks 

The heat requirements arc not great during cold weather, when heating t.:oils 
are used to warm pine oil. In the following example. the outside temperature is 
20°F (_7°C): for an 8 by 25-foot steel tank of about 10,000-gallon capacity 
protected with 1 inch of insulation, 20 square feet of heating surface with 
steam at 20 pounds gauge pressun: on the coils would maintain it at around 
50°F (1 aoC). 

To heat thl' contents of a I a.OUO-gallon tank of pine oil from U to 100°F 
(-18 to 30°('). as would he requirl'd in case of frozen pine oil. would requin: 
about SO square feet of heating surface with steam at 20 pounds gauge pressure 
011 the coils for a period of around 12 hours. Obviously. it would he advisable to 
provide somewhat greater llL'ating surface and higher steall1 prl'ssun: to take care 
of still colder cOlHlitiolls. 



Examination of Incoming Tank Cars 

On arrival of tank (.:ars of pine oil during the winter months, it is important to 
examine the contellts for the presence of cryst<Jiline material. Even though no 
obvious layer of crystals is evident, scattered crystals may be dispersed 
throughout thl..' liquid, If closer examination proves this to be tile case, the con
tents of the tank car should be heated before unloading, Heat should be applied 
until all crystal nuclei arl: destroyed to prevent further crystallization on standing, 

AlI tank cars lIsed for shipping pine oil are provided with heating coils to 
permit melting of any crystal1ized pine oil that may ~orm during transit in cold 
weather. When a tank car is received, the dome cover should be opened and the 
contents probed with a long wooden stick to determine the presence of any 
frozen material. As an additional precaution, if equipment is available, examine 
under polarized light for presence of minute scattered crystals. 

If frozen or partially crystal1ine pine oil is detected, heat the contents 
until the crystalline material is completely melted, Then pump from out of the 
bottom into the top of the car for several hours until the contents are a 
homogeneolls product. J?o not remove the liquid portion only from a partially 
frozen tank car of pine oil, since the freezing action concentrates the terpene 
alcohols in the crystalline portion. Do not pump the melted material from the 
car into storage tanks or other containers until the contents of the tank car are 
completely liquified and free of suspended crystals. This could cause seeding 
and subsequent crystallization throughout the entire handling system, 

Returning Empty Tank Cars 

After unloading a tank car of pine oil. it is important to examine its interior to 
be certain that all liquid material is completely drained from the boot, and in 
subzero weather, to see that no crystalline deposits of pine oil remain. This 
assures the customer of receiving full quantity shipped, and puts the tank car in 
proper ~hape for return to Hercules. 

Since it is impractical to recover minor quantities of pine oil remaining in 
returned tank cars. no credit will be issued for such residual material. If for any 
reason a full or partially unloaded tank car of pine oil is to be returned to a 
Hercules plant. prior arrangements should be made with a Hercules sales office, 
If not cleared for rl.!turn. full responsibility for return freight and loss of material 
remains with the cllstomer. 

PROPERTIES OF PINE OIL 

Specific Gravity vs Temperature 

For engineering purposes. calculations may be made on the basis of increase or 
decrease of 0,00082 unit per degree change in centigrade temperature. This 
change per degree temperature has been determined in the laboratory and was 
that observed over the range of 0 to 30°(' (32 to Ho°F). It may be lIsed as a 
uJrrection factor for all grades of I kn:uks pine oils. 
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For example, to determine the specific gravity of Yarmor® 302 pine oil at 
20/15.6°(' caleulate as follows: 

Specific gravity at 15.6/15.6°(, = 0.Q41 0 
(,hange in temperature 20°· 15.6° = 4.4° 
Change in specific gravity 4.4 x 0.00082 = 0.0036 
Specific gravity at 20/1 5.6°(' 0.9410·· 0.0036 = 0.9374 
When making caleulations of specific gravity below IS.6°C, the number of 

degrees change in tcmperature multiplied by 0.00082 is added to tht, specifk 
gravity of the pine oil at I 5.G/l5.6°C, When calculating values at temperaturl's 
higher than 1 5.6°C, the correction is subtracted, as in the example. 

The change per degree Fahrenheit is estimated to be 0.U0046 unit. and 
the calcula tion is made as iIlustra ted above, subtracting or adding the correction 
to that of pine oil at 15.6/15.6°(, (GO/60°F), depending on tempcrature. 

Density vs Temperature 

The density-temperature relationship of pine oil is shown in Table I, below. A 
typical high-purity pine oil. such as Yannor 302, was used in the determination. 

Table 

Weight/ Weight/ 
Temperature Density, U.S. Gal, Temperature Density, U.S. Gal, 
OF °C g/ml Ibs OF °C g/ml Ibs 

5 -15 0.960 7.997 65 ',8.3 0.939 7.823 
10 -12.2 0.958 7.983 70 21.1 0.937 7.809 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

-9.44 0.957 7.968 75 23.9 0.936 7.794 
-6.67 0.955 7.954 80 26.7 0.934 7.780 
-3.89 0.953 7.939 85 29.4 0.932 7.765 
-1.11 0.951 7.925 90 32.2 0.930 7.751 

1.67 0.950 7.910 95 35.0 0.929 7.736 
4.44 0.948 7.896 100 37.8 0.927 7.722 
7.22 0.946 7.881 105 40.8 0.925 7.707 

10.0 0.944 7.867 110 43.0 0.924 7.693 
12.8 0.943 7.852 115 45.8 0.922 7.678 
15.6 0.941 7.838 120 49.0 0.920 7.664 

Specific Heat 

To determine the heat input required to raise the h:mperature of a vessel or 
tank car of piI1l' oiL and to make other engineering calel' ations. a specific heat 
value of 0.5 is used for all pine oil grades. 

Coefficient of Cubical Expansion 

The coefficient of cubical expansion of Ikrcllies commercial grade~ 0f pine oil 
per degree change in temperature is shown below: 

Yarmor 302 pine oil 
Herco® pine oil 
Yarmor 302W pine oil 

Per °C 

0.00087 
0.00088 
0.00089 

0.00048 
0.00049 
0.00049 



Viscosity vs Temperature 

Figurl.! I illustrates thl.! effed of kmperalurl.! change on the visct",ity of pinl' oil. 
't'arlllor ~O~ pinl.! oil was the graut' testeu anu recorded herl.!. 
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HANDLING PINE OIL - PRECAUTIONS 

WARNING: 

KEEP OUT OF REACH OF CHILDREN. HARMFUL IF SWALLOWED. 

If swallowed. do not induce vomiting but call a physician. Vomiting may be 
harmful. Keep out of eyes. May cause eye damage or skin irritation. If wntact 
with eyes occurs, flush with water immediately. Get medical attention. Avoid 
contamination of food. 

For detailed inforll1Cltion on the toxicological propertie~ of Hercules pine 
oils, request Bulletin T-l 03A. 

OSHA Classification 

As Hercules interprets the Occupational Safety and Health Act of 1970. Yarmor 
302 and 302W and Herea grade pine oib are hazardous materials because they 
are combustible (Tec flash points 170,130, and 150°F 177,54. and (16"CI. 
respectively). Material Safety Data Sheets are available. 

Container Disposal 

Rinse empty container~· thoroughly with soap and water before discarding. for 
bulk con tainers. flush thoroughly with soap and \Va ter before rellse. 
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INTRODUCTION 

Hercules® pine oils arc based 011 materials fradionated from oils ex
traded from pinewood. They arc mixtures of terpenes. consisting 
largl'ly 01' alcohols with minor amounts of hydrocarbons. ethers. and 
ketones. The major single constituent is the terpene alcohol. alpha
terpineol. Hercules pine oils are available in a range of terpene alcohol 
contents. 

The predominant uses for pine oil - flotations of minerals and 
coal. preparation of textile specialties. and for compounding industrial 
and household <:Ieancrs and disinfectants -- arc so well known that 
they tend to overshadow the many equally important "miscellaneous" 
uses for this versatile terpene product. 

Some of these lesser known uses are briefly reviewed in this 
pUblication. The qualifications of pine oil for these applications are 
a result of its unique balance of properties. These include its high 
germicidal. wetting. penetrating. and solvent power. along with its 
low volatility and full. but pleasant. pinelike odor. 

PAINT AND VARNISH PRODUCTS 

Solvent 

Pine oils arc used for a variety of purposes as raw material in the manufacture 
of solvent-type paint and varnish products. They are excellent resin solvents. 
and small percentages can be blenued with low-solvency petroleum thinners to 
increase the solvency power of the latter. 

Also,a small percentage of pine oil is extra protection against precipitation 
of solids in case an excessive amount of low-solvency thinner is added before 
application. In addition, it exerts an antiskinning effect during storage of the 
finished prcduct. 

Pigment-Grinding Aid 

Pine oil. aside from being a strong solvent. is an excellent wetting agent. At a 
concentration of 3 to 5 percent of the vehicle, it improves the wetting of pig
ments during the grinding operation and aids their dispersion in grinding vehicles. 
It is especially efkctive for grinding pigments in synthetic resin vehicles. al
though it is also efficient in grinding pigmenb for most oleoresinous varnishes 
and drying oils. Because of its high boiling point, pine oil is reported to go 
farther (less loss through volatility). and docs a more efficient job than most 
other solvents usually employed as grinding aids. Examples of thl.! bendkial 
effects of pitH.' uil in this application arc pn:sented in more detail in Technical 
Data Bulletin OR-I 0 I B entitled. "llcrculesC0 Pinl' Oils in Organic Coatings 
lJ...eful (;rinding Aid..;, Ll.!veling Agellts. and ("ollsistl'ncy ("ontrolkrs." 

OR-10S8 
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Leveler 

As a part or tilt! finislH.:d paint product, pine oil improves the brushing and level
ing propt!rties. It is especially effective when the pain t is applied to surfaces 
that are hard to wet. 

In baking varnishes and enamels, it contributes to their flow properties, 
which resul t in even and level finishes withou t pinholing. This again is because 
of its high solvency for resins and excellent wetting action. A variety of industrial 
enamels contain a small amount of pine oil (2-5%). In wire enamels, pine oil 
greatly minimizes pinholing. This beneficial effect is very closely related to the 
use of pine oil in paper coating to produce smooth, level finishes without pin
holes or "bird's eyes." 

Water-Base Paints 

In emulsion or water-base paints, pine oil in snuJl percentages is an effective 
preservative for protein stabilizers. It also contributes to leveling and provides a 
pleasant odor to the product. 

PAINTBRUSH CONDITIONER 

Keeper 

Linseed oil, kerosene, turpentine, or mixtures of these materials are often used 
to keep or preserve oil-base paint brushes when they are not in use. For this use, 
however, they have certain shortcomings. Linseed oil graduaJly oxidizes to form 
rubbery, gel-like particles. Mixtures of linseed oil with either or both turpentine 
and kerosene have the same tendency to gel. Turpentine alone oxidizes in con
tact with air and is sufficiently volatile to evaporate to a considerable degree. 
Kerosene likewise evaporatt!s, is a poor solvent, and presents a fire hazard. 

Pine oil, on the other hand, has definite advantages used as a paintbnl5h 
keeper alone or in combination with other solvents. Pine oil itself does not oxi
dize appreciably and is sufficiently nonvolatile so that little loss from evapora
tion is elKOlintered. furthermore, it is a much better solvent for dry or partiaJly 
dry paint than the materials mentioned above. Because of these superior proper
tit!s. it is an ideal medium for storing paintbrushes. A minimum amount of 
rinsing with a low-cost solvent or soap and water, or just brushing out, is all 
that is needed before reuse of the brush. 

Cleaner 

The advantages of pine oil in all-purpose household cleaners arply to their use 
as paintbrush renewers or cleaners as well. 1/1 these products, the high solvency 
of pine oil for dry or partially dry paints is augmented by the presence of soap 
emulsifiers. The latter makriab in combination with pine oil provide all cco
nomical w:Jter-base brush deanl'/". 

, 
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PLYWOOD ADHESIVES 

Antifoam Agent 

Pine oil is an el'fective antifoam agent. preservatiw, and wetting agent for in
terior plywoou auhesives containing casein, soybean, or other protein as the 
hinding medium. These materials haw a marked tendency to foam under con
ditions of mixing and application. To minimize foaming, the usc of about 2 
percent Yarmor® 302 pine oil based on lhe solius L'onknt of the adhesive is 
very dTectiw. 

Preservative 

Pine oil also acts as a presavative for proteinaceous materials useu in these ad
hesives. When a permanent preservative is required, such as one of the chlorinated 
phenols. pine oil acts as a solvent for it. A further function of pine oil in ply
wood adhesive formulations is as a wetting agent. Acting as such, it promotes 
even spreading and distribution of the laminating adhesive when it is applied. 

The pine oil is usually incorporated when the casein or other protein is 
dispersed in water. Although pine oil is nearly insoluble in wakr, the alkaline 
~olutions of the prokins are excdlcnt dispersants, and no additional emulsifier 
is required to keep the pine oil suspended. 

OTHER MISCELLANEOUS USES 

Degreaser and Fat Liquoring 

In uegreasing sheepskins, the removal of oils and greases that are presL'nt in 
the skins is usually accomplished by the usc of petroleum solvents. In such sol
vents. the addition of about 5 percent pine oil, based on the volume of solvent 
used, will give much bl.:!ttcr results than the solvent alone. This is because of the 
outstanding penetrating and wetting-out properties of pine oil. A much more 
thorough degrL'asing is obtained with a more evcn deposition of any remaining 
trace amounts of grease in the hide. This a\lows for a more uniform dyeing of 
thl' tkgreased shecpski n. 

Pi ne oil is also 1)l~ncfiL'ial in the fat liquoring operation. The su bsti tu tion 
of about:; percent pine oil for 15 pelwnt of thl.:! fat liquoring oil will give the 
Sall1l' results at lower cost. 

Blood Preservative 

Dried animal blood is the protein base for onl' type of plywood laminating ad
l\l:~ive~. and lI1eat-packing hOllsl..'s are a prime source of blood for this purpose. 
Some of the larger packing companies do their own "pray-drying of the blood: 

OR-105B 
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alld whell it is routinely processed. no preservatives are required. 
Other IIll'at packers. however, do not have spray-dry fal'i1itk~: and in these N~ IS 

cases, the by-produd blood is periodically l'ollcdl'd by tank tnll'k and taken to f.:tY .. Rrctv£U 2 

I'? 11 NOV 1974 ; 
\ '. 1tE81S11Anlll IIf_ ~~ 

.'. mnCIiD. El'A 1":-
----------------------~-----~'-'----------~---~----
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a l'l'ntral locati()n fur drying, Thc colil'ckd blood i~ primarily a mixture of beef 
and >owil1l'. along with Illinor amounts of lamb and puultry bloud, 

lking a proleinacl'(lus makrial. anilnal bluod is subjCd 10 haderial degra
dation and, aL'L·ordingly. mu~1 be proteckd with a preservative during storage 
and Iralhit. (;cncral pradiL'l.' is to add pinc oil at the culkding sik, at the rate 
of abo lit 0.5 percent based onlhe weight uf whuk blood. In very warm weather, 
slightly morl' may be rCljuireti. The pine oil senes both as a prcscrvative and to 
impart a pil'asant odor to the whol·,: blood until it can be dncd. 

GRADES OF HERCULES PINE OILS 

llercuks pine oils suitable for use in the preceding applicatiuns include: Yarmor® 
302. Ikrco®. and Yarmor 302W. They ditler primarily in specific gravity and 
terpene ,ticohol content. The choice of proper grade depends on the type of 
product being rormulakd. and such other radors as economics, quality, and 
efficiency required. Typical physical and chemical properties of these grades of 
pine oil an.' given in Table I. 

Table I 

TYPICAL PROPERTIES OF HERCULES PINE OILS 

Specific gravity at 
60/60l F (15.6/15.6()C) 

Refractive index at 20°C 

Color 

Total alcohols, % 

Flash point, TCC, OF ("C) 

Freezing point, OF (VC) 

Kauri·butanol 
solvency value 

Viscosity, Ubbelohde 
at 77"F (25"Cl. cps 

Moisture. % 

ASTM distillation 

range, 595~;), vC 

Yarmor 302 

0.941 

1.481 

Herco 

0.933 

1.481 

Yarmor 302W 

0.923 

1.481 

colorless to pale yellow 

91 85 76 
170 (77) 150(66) 130(54) 

<50«10) <32«0) <,5«-15) 

>500 

18 

0.35 

212·220 

>500 

0.35 

205·220 

>500 

6.5 

0.35 

198·220 
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HANDLING PINE OIL - PRECAUTIONS 

WARNING: 

KEEP OUT OF REACH OF CHILDREN. HARMFUL IF SWALLOWED. 

If swallowed, do 110t induce vomiting but call a physician. Vomiting may be 

harmful. Keep out of eyes. May cause eye damage or skin irritation. If contact 

with eyes occurs, flush with water immediately. Get medical attention. Avoid 

contamination of food. 

F or detailed information on the toxicological properties of Hercules pine 

oils, request Bulletin T-I 03A. 

OSHA Classification 

As Hercules interprets the Occupational Safety and Health Act of 1970. Yarmor 

302 and 302W and Herco grade pine oils are hazardous materials because they 

are combustible (TCC flash points 170,130, and 150°F [77.54, and 66°C), 

respectively). Material Safety Data Sheets are availab1e. 

Container Disposal 

Rinse empty containers thoroughly with soap and water before discarding. For 

bulk containers. flush thoroughly with soap and water before rellse. 

OR-lOSS 
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TOXICOLOGICAL 
DATA 

HERCULES'!') 

PINE OILS 
HERCULES 

BULLETIN T·103A 
(Supt'r~t'tk, 1-1(3) 

YARMOR® 302 302W AND F AND HERCO(0 PINE OILSll) , , 

ACCEPT":~ 

~'7 /- ! -; J-
SUMMARY OF TOXICOLOGICAL INVESTIGATIONS 

/V{)£,~ ~1 ~~ If 7(/ 
::':'.I:~~ THF trflF::iAT. ''':''':11''1[;. 

-:j,~ :;.L 1:(·,- .. : "1 
Chemical Composi tion tl',' [':(.~;'".:jt.: !Jt,..l.l: •• 1t.i.,....;~"ll;..:t. 

HERCULES® PINE OILS an: produced from liquid terpenl's l'xtraL'kd from 

pinewood. T!ley are mixtures L'onsisting largl'ly of tertiary terpene alcohols with 

minor amounts of tc:rpl'nl' hydrocarbons, dhers, and ketones. The chemical 

compositions of commercial grades vary dl'pt'Juling on L'nd-usl' rt'quirl'men·~. 

Yarmor 302 has the highl'st content of terpl'nL' alcollOls (() I';). Thl' krpl'nl' 

alcohol mn ten t of thl' othl'r pinl' oils I krco (35' ; J. Yarmor 302\\' ( 76'; J. and 

Yarmor F (75';) is I.:ss. with corrl'spondingly largl'r JmOllnts of lL'rpcnl' 

hydrocarbons. Yarmor J02 and 302W Wl'fe chosl'n as rl'prl'sentative of tht' 

physiological propertil's of pin I.' oil 

Physical Properties 

Hl'rcul.:s pinl' oils art' ckar, light-colored liquids with low volatility (distillation 

rangL's from 5'; at I lJ1\-2 I 2"(, to lI)'; at 2.:'O-227°CI. All ha\'e a mild pinl'iikl' 

odor that varil's slightly with thl' difk-ring It'rpene alcohol :krpl'nl' hydrocarhon 

ratios of the several grades. :\11 are sulvl'nt> for many rl'sins, grl'as<''>. nils, and 

\Vaxl'~; l'xhibit antihaelL'rial aL'tivity: and POS";l'S'i usL'!'ul Wetting. pl'ndrating. 

dispersing. and slIspl'nding propntil's. Prinl'ipal applications arl' in ciL'anl'rs. 

disinfl'ctanh. polislll''';. painh. Il'stik wL'l-proct'ssing aids, and as flotation re

agl'nts in tilt' hL'neficatlon of \'arioll, mL'tillit' and nonmetallic ort· .... 

(1) Herl 'Jle,,> ~int! od<; YJrPlur .302 "n·j 30:?VV alld Helco qratJes. art! r~91!j.fered ',\lith the f'e'!ottcl(lt! 

D".'ls'c-n of ttlp lfiviro(HfH!t11al PrO·t 1'011 Agency '!nue' lPA Registration Nun,bcrs 891174, 

ORGANICS 
DEPARTM EI'-IT 

H, f, 1l~1 n l'f.!'I' 11 ,II !t,1 _1,:,,11.1' f I' lJI II" to, Ih·, ~,! ':" : .'1 'q'" 'I ! 1'1" ~!,: 1 II I'" ! ! It->. I I;,. j t' 1\1' If'l, , ,<,d L I 

I,'hf.'r,d",IH·f'1 1 1!1"Idt.'II'nl r ':l'iillI, '(0111'1 "!:II,Il.1 1;["") "1101 1,.,I'in.· ,.Ll'lI, ", ,It'" I, t,! I "'["1 II 

I';" 'HJ){lrlf\"':·I'!',r'lI(I1I"f-('~·:.f\{?f.·dlf', 1(!'r!"',lri.'!'.':I!i!1 ','III'll'j' I',' '!!I'.',:.L-j..',.,ldY t" ·,·I;..'I!·.·.',rr.ql:ll¥ 
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Acute Oral Toxicity 

Toxicological studies (rat. oral) indicate that the terpene akohols and mono
cyclic terpenes in pine oil have essentially the same degree of toxicity. The 
results of these studies arc reported on rats, with a comparison of undiluted 
pine oil on both rats and guinea pigs. 

LDso rats - 2,100 mg/kg (Yarmor 302, undiluted) 
3,200 mg/kg (alpha-terpineol) 
4,700 mg/kg (alpha-terpineol and secondary 

terpene alcohols) 
4,700 mg/kg (monocyclic terpencs) 

LVso guinea pigs - 1,300 mg/kg (Yarmor 302, undiluted) 

Repeated Eye Irritation - Rabbits and Guinea Pigs 

Application of 0.1 cc of undiluted pine oil (Yarmor 302) into the eyes of rabbits 
and 0.05 cc in the eyes of guinea pigs once a day for 15 days, without washing, 
produced progressive mild to moderate irritation and swelling of the eyelids and 
dilation of the blood vessels around the cornea. After last application, the 
irritation subsided until recovery was complete within 2 weeks. 

Skin Irritation - Rabbits and Guinea Pigs 

Application of undiluted pine oil (Yarmor 302) to the clipped backs of rabbits 
and guinea pigs daily for 15 days, without covering, produced a progressive 
drying, cracking, scaling, and sloughing of the superficial epidermal layer with
out apparent injury to the underlying layers in both species. Recovery was 
complete, with normal hair growth, within two weeks of the last application. 

Irritation and Sensitization - Humans 

Two hundred and ten subjects were patch-tested with 12.5% aqueous emulsion(l) 
of pine oil (Yarmor 302W) using the closed-patch technique. There was con
sistent slight erythema on the initial and challenge application and two subjects 
exhibited doubtful evidence of mild sensitization. 

Twenty-three subjects were patch-tested with this same aqueous emulsion 
by the repeat-insult technique. closed patch. Nine repeated applications were 
made. followed by a challenge. Consistently mild erythema occasionally 
progressing to marked erythema and papules occurred during the repeat-insult 
phase. On challenge application. one subject showed doubtful evidence of 
sensitization. 

II) lwc~n 80 ... , u..cd ., Ihe cmuhilicr. II 1\ Ihe IwcnIY-I1lt>1c <'lh}lcl1" ",ide .llltllll-I 01 ,,,,hIIJII 
lllollnol"" Ie prudUl-cd b~ 1('1 Uni Icd Sid Ic, Inc. 



HERCULES 

PRODUCT 
D AlA 

HERCO" 
PINE Oil 

NUMBER 715-5 

A HIGH-QUALITY, GENERAl·PURPOSE·GRADE PINE Oil 

III RCO' ' pillc' (Iii' h;1 c'kdr, pdk'Yl'llow tl) IIl';lr \,akr-\,hih: ,lily liq!lid with ;1 
dl,tine't pille'lik,' 'ldlli'. Ih'ri\<:d from kqll'nl' oi" of pine'wood ongill, it i, ;1 

"knd of rl'ldkd (OmpOUlll"- largl'ly krpl'nl' akohok I krl'll pil1L' oil Illc'l'h 
rl'qulrl'lllL'nh of h'lkral Spl'cification LLL-I'-400a for TYPL' I pinl' oil. It i, 
l"pl'L'idlly indiL'aku for manufaL'lurL' of hhdl·pnforInanL'L' (kan<:rs and di\in
kc'tdllh. and for all othl'r USL'~ \vhnL' a pine' oil of uniform, high tL'rpL'n<: ako· 
hoI (onlc'IlI is rL'quirL'll. 

Product Specification(' I 

Specific gravity at 15,6/15,6°C 
Total terpene alcohols, % 

M ' 01 olsture,.o ,.., 
Distillation range, vc 

501 
.0 

95% 

\ 1! Hef(_"les t€st Illethods 'JSC{J <1rc itvailatJle on request. 

Typical Properties 

Specific gravity at 15,6/15.6' C 
Total terpene alcohols, % 
..' 01 IVlolsture, 10 ".' 

Distillation range. 0C 

Refractive index at 20' C 
Color, Hazen 
Kauri-butanol value 
Flash point, TCC,oF ( C) 
Weight per ga I, IlJs 

Outstanding Characteristics 

0,930·0.938 
79 min 
0,6 max 

195 min 
225 max 

0.933 
85 
0,35 

205 
220 
1.481 
20 
>500 
150 (66) 
7,75 

('k;lr, p.tlc' l'plor: high krl'l'lh' aIc-ohol (Ollkllt: l'ilh'Y odor: lilgh '01\ "l1t 
,1c'l1\lt~: "'-cc'lll'nl \\c'tllng, PL'llL'tr;lllng, and di'!ll'r'lllg propl,rtil": high hlc'
kricidal ac'li\ il~ \\ hc'll I'r()pcTly i'ormllidlL'd: uniform, 

"H",,'!lt', ,!lPC I'd HI'I,O '1'.1': •.•. IS It~qlsfl·'t." ,',It 11 tt." Pe!lotll.ldl' £1".'151011 of ltl'" 1'h'I()IP"t'/ltll\ 

f"otl!rtlon ":"yt:!kY under LP/I, Rf~glstIClt!O!l ~'~\J!!dJt.-'1 0:11 1/~) 

ORGANICS 
DEPARTM ENT 

f '1\ ,'I I 

tkll 1)11", ,o.,I't.lflh 11:" 1111', 1'I",t:, I I' II' rll' 1,1 !I-,' 11 ,I I, ~ t" t!. ,II: 1 ',r'· I, " ,I', l' "I! I,,· ) ',\, ' ! 1',11l I 

p"lf' I,r 11-lIlr') ,,,.' ,- ,II, d H, ftlll! r'!llill ': t:fld.! .... h t, HI '_1'11,<1<1 '1'1, lit, 1,1 ,,' "~'I ", ': " .. "t I :1: I'T 'I'! !" Ii"! "I I,',t' 

PII'!' ", f- HI I?! II! I " r " t, k I -, ~; I' filII! H W:\ If I~ i, ~, III <; I ;t,I' IH " , !l R I'.~ 1'1 II It!" I I 11111' i'; I H I I ','!' I II il ',','.", :.'1,( ,'," j ! , I'! ": I F I 'II t, ~ ~ I :, - '\!.,. 
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Applications 

lkcausc of th~ir outstanding surface-active properties: uniform pilley odor; 
high solvency for r~sins. oils. fats, gr~ases. and waxes: and high germicidal 
activity for gram-negative bacteria. lIercuks® pine oils. induding lIerco. arc 
l'specially suitable for formulation of disinfectants. disinfectant cleaners. in
dustrial and household cleaners and sanitizers. tl'xtilc printing specialties. 
defoamers and leveling agents in coating operations. and as ingredients for a 
variety of janitorial products and other chemical specialties. Since pine oils 
arc essentially insoluble in water. most of the above indicated end-usc prod
uds require a soap, nonionic surfactant. or other surface-adiw constituent 
to aid emulsification or dispersion of the pine oil when diluted for usc. 

HANDLING PINE OIL PRECAUTIONS 

WARNING: 

KEEP OUT OF REACH OF CHILDREN. HARMFUL IF SWALLOWED. 

If swallowed. do not induce vomiting but call a physician. Vomiting may be 
harmful. Keep out of eyes. ~Iay cause eye damage or skin irritation. If contact 
with eyes occurs, flush with wall'r immediately. Cd medical attention. Avoid 
con tamina tion of food. 

For detailed information on the toxicological propertie'i of HerculL's pine 
oils. request Bulletin T-l 03A. 

OSHA Classification 

As lIerculL's int~rprcts the Occupational Safety and llealth ,\d of I (J70. lIer~'o 
is a hazardous matl'rial becaus~' it is ~·olllbu'itibk. It h:1s a lTC flash point of 
150°F ((l(l°C). 

Container Disposal 

Rinse elllpty containers thoroughly with soap and water hefor~ discarding. For 
bulk containcrs flush thoroughly with SlldP and wall'r hd'or,' rl'US,·. 

-~.------------------------------
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HIGH-EFFICIENCY GENERAL-PURPOSE CLlANERS 

FORMULATED WITH HERCULES PINE OILS') 

I'illc: ()il cOlltrihutc" 11l:11I~ Illlht:llldlll;! pr"p,'rlic" III illdlhlri:t1,III,lltllllllll,t1. ,lIld 

hlllhc'h'lid c'k:lllcr" It 11:1, l1i).'1t 'llhc'Il'~ Illr <Ilk Lih, :Illd l-'lc';I'C", ;llId 1'c',ldtl\ 

Clllilhili,', Il1c,c 1Il:lkn:lh: accck-Lil," Ilc,tlill;! III h:lrd ,"rl:lc,": aid, '11'pclh"'11 

()I ~llil: Ita, 1l()IHC,idll:t1 :llld Illlll,taillill;! Plllpc'!'ti,", :llld i, ,1l11I1':llibk Ililli ,I 

I:trgc' 11I1IIlbc'r (Ii" :lu\ili:IIY 'OhCllh :llld 'llllpkh, 111 :Iddll((lil. pllll' 1111 IIlljl,lrh ,I 

pka,:1111 alld di,tilldill' llatlll.t1 Jlill,'~ lldlll III Iltc' lilll,ltc'd plodllct. 

l'orlllul:lti()Il~ :\ :lI1d B Illl 111<1 !!l'Il,'r:t! l'IlIJl''','-I~ pc c'k,llll'" lhllll-' 

Ilc'l"Luks:,>i) pillc' oil :lIc' l-'il"1l 11l1.lhk I. P.I;!l' .:', I It" Itil-'It p,'1 rllnllall,',' III 1'0111111-

Iatiolls A ;llld B i~ .IttrihlliL'd III .1 ,,'kclioll III ,1111'lilu,'1l1> d",i).'llc'd to pnl\id,' 

all optillluill hal:tlll'c' 01 dc'lel!','lll Jdill!l Ic'qllll,'d rill' ":h~ ck:lllillg III Iyplc·:t1 

It;mi-,uriacc lIlakri:lk 

CUlllpaLlliYc' p"llllllll.llk,' Ic"h h\ ,I 1\c'II-f.Il11\\,1l t,"lillg LthllI.ltlll~ I.lkd 

I'llrillulatllll" ,\ .Illd B '"I'c'!'illl \<. ( :lIld D. tIlt> cllllllllc'rci:t1 ,·k,lIl,'!". \-.'llllll

Liti()1l :\ \\,.1, Llkd ltil-'It"'1 ill ,':ICIt (.1 tli,' le,b "Ii tlnl'l' type"~ t>l '"I'Ll,',''' I tll-

1ll1l1:ltitlll B. :1 ,Iil-'ltl IIllldllicalillll l>l ,\. !l,'rlorJ.h'd 111.',1111 .1\ \\,,11. 

L.ill<1I"1I1I1 1',111,,1, 11,'1,' IIhl.i1kJ illp,'d",tl i:1I1 1I,IIIic' .t1,',I' ,!lId ,,'tl.'d lit I Il II gil 

Illlrlll;t1 Ih,' I It" p.lllc'l, \lc'l, ,ltilkd :llld ItlLllc'd dill Ill).' lli\, \'\I'tl\IIIC P"lltld tIl 

c'qll,i1I/,' ,,,ti'll!!, Iii,' k'h ",,'d \\,1,' d,',i!'I1.'tl 1" !lIl',"'lI,' ,'ni, 1,'11,'\ (11,'1.',111\'1 

!tll!llll!.III"I" Ill! ck,'IIIII~ ',(llkd 1111(lklllll ,111.1 ).'1.1'" "lll.lc"', ,111.1 1,1) 'Lilli I,,' 

111"I.i11111111 !"lIlIkd '"II,lll" 
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