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ACTIVE INGREDIENT 
PINE OIL . . . . . . . . . . . . . . . . . . . . . . . . . . .. 99.4% 

INERT INGREDIENT 
WATER ............................. 0.6% 

RINSE EMPTY CONTAINERS THOROUGHLY WITH SOAP AND 

WATER BEFORE DISCARDING. FOR BULK CONTAINERS, 

FLUSH THOROUGHLY CLEAN WITH SOAP AND WATER BE­

FORE REUSE. 

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 contact with eyes 

occurs, flush with water immediately. Get medical attention. 

Avoid contamination of food. 

FOR ADDITIONAL INFORMATION CONCERNING YARMOR 302W PINE OIL, SEE HERCULES TECHNICAL LITERA­
TURE: BULLETINS OR-103, OR-104, OR-105, AND T-103A; DATA SHEET NUMBER 702. 
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E.P.A. EST. NO. 00891GAOl 
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PRODUCT, OTHER THAN AS INDICATED ON THE LABEL. 
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ACTIVE INGREDIENT 
PINE OIL ..... , . . . . . . . . . . . . . . . . . . . . .. 99.4% 

INERT INGREDIENT 
WATER ............................. 0.6% 

RINSE EMPTY CONTAINERS THOROUGHLY WITH SOAP AND 

WATER BEFORE DISCARDING. FOR BULK CONTAINERS, 

FLUSH THOROUGHLY CLEAN WITH SOAP AND WATER BE· 

FORE REUSE. 

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 irritatio,. If contact with eyes 

occurs, flush with water immediately. Get medical attention. 

Avoid contamination of food. 
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INTRODUCTION 

Hernale~\:') pinl' oib. are basco lin nl:ltl'rials fractionated from oils ex­
traded fwm pinl'wood. They are mixtures of terpenl's_ con~i~ting 
Iargl'ly of akohols with minor amounts of hydrocarbons, ethl'rs. and 
kl'tonl's. The major single l'Ililstitucnt is the tl'rpcne alcohol. alpha­
tcrpil1l'ol. Hl'I'l'UIeS pinc oils arl' al":lilablc in :. range of terpcnc alcohol 
l'Ililtents. 

Tb~ predominant USl'S for pinc oil _. flotations of minerals and 
l·oal. prep:u'ation of textilc spel'ialties, ano for compounding industrial 
and housl'llOld dcaners and disinfcctants - are so well known that 
they tend to o\'l'rshadow the many equally important -'misl'ellaneous" 
uses for this versatile terpene product. 

Some of thesl' lesser known uses are briefly reviewed in Ihis 
publication. The qualification~ of pine oil for these applil'ation~ are 
a rl'sult of its unique balance of properties. These indude its high 
germicidal. wetting, penetrating, and solvent power, along with its 
low volatility and full. but pleasant. pinl'like odor. 

PAINT AND VARNISH PRODUCTS 

Solvent 

Pine oils an: uSl'd for a varielY of PurPOSl'S as raw Illatl'rial in the manufal'lurl' 
of solvent-type paint and \'arnish products. Thl'Y arl' l'xcdknt resin SOIVl'l1ts, 
and small pl'rCl'ntagl's can bl' bknul'd with 10w-~0Ivl'l1cy petrokum thillnl'rs to 
incrl'asl' thl' solwncy pOWl'r of thl' la t tl'r. 

Abo, a small pl'rcl'ntagl' ofpinl' oil is l'xlra protl'ction against prl'cipitation 
of solids in casl' an l'xcl'~si\"l' amount of low-solvl'ncy thinner is auded berorl' 
application. In audition, it l'Xl'rts an antiskinning effl'l'I during storagl' of the 
finishl'd product. 

Pigment-Grinding Aid 

Pine oil. asidl' from hl'ing a ~trol1g :-.oll"l'nl. is an l'xcL'lknt wl'!lill!! a!!l'Ilt. At a 
l'ollcentratillil of 3 to :) pl'rCl'llt of thl' Vl'hiLil', it improvl's thl' Welting of pig­
IIh:nl:-. during thl' grillding 0pl'ration alld aids thl'ir displ'rsion in grinding \,\:hidl''>. 
It i:-. l''>pl'l'ially .:ffL-l'Iil"l' for grinding pigml'lIts in :-.yntheLil' rl'sin vl'hidl's, al· 
though it i~ :Ibo "tlil'il'nt in grinding pigllll'nts fm most okorl'sinolls varnisllL's 
and drying oils. (kcau~l' of ih high hoiling point. pinl' oil is rqlOrtl'd to go 
brthl'r (kss los .. throllgh \olatility). ;lIld d\ll'~ a Illore l'Ilil"il'llt jub than IllO:-.t 
othl'r ~olvl'l1ts usually l'lI1plllYl'd a, grinding ailk !:,ampk\ of thl' 11L'lIefi\'ial 
<:ff<:((s of pill': oil in thi .. application arl' pr~sl'llkd in morl' ddail in Tl'chnic;d 
Data Blilk-tin OR-I 0 I B l'lltitkd, "I krl'lIkS!'J "illl' Oils ill Organic Coatings 
l1"l'flll (;rindin)! .. \ilk Il'\'l'Iin)! ,\)(<:nl\. ;lIld C(ll1'>isklll'Y C(lntrolk:'~." 

OR-l058 
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level<.lr 

AS;J part of till' finishl'd paint product. pine oil improves the bru,hing and level­
ing propertie" It is especially cflective When the paint is applied to surfaees 
that arl' hard to WL'l, 

In haking varnishes and enamels, it l.'ontribUks to their now properties, 
whidl re!'>ult in ,'ven and level finishes without pinholing, This again is because 
of its high solwl1l:y for resins and excellent wetting action, A variety of industrial 
enamels contain a small amount of pine oil (~-5~:;), In wire enamels, pine oil 
greatly minimizcs pinholing, This beneficial erfect is very closely related to the 
usc of pine oil in papl'r wating to produce smooth, level finishes without pin­
holes or "bird's eyes," 

Water-Base Paints 

In emulsion or water-hasc paints, pine oil in small percentages is an effective 
preservative for protein stabilizl:'rs, It also contribuks to leveling and provides a 
pleasan t odor to the product. 

PAINTBRUSH CONDITIONER 

Keeper 

Linseed oil. keros,'ne, turpentine, or mixtures of these materials are often used 
to keep or prescl'\'c oil-b;lsc paint brushes wlwn thcy are not in U$C, For this usc, 
however. they haw certain shortcomings, Linseed oil gradually oxidizes to form 
rubbl:'ry, gel-like particles, ~lixturl:'s of linseed oil with I:'ither or both turpentine 
and kerosene han: the same kndel1l.'Y to gd, Tuqwntine alolle oxidizes in con­
tal't with air and i, sufficiently volatik tll evaporate to a considerable degree, 
Kerosene likewise evaporaks, is a poor !'>ol\'ent, and presents a fire hazard, 

Pill\.' oil. on the other hand, has definik ad\'ant,'gl's used :IS a paintbrush 
keeper alone or in combination with oth~r ~ohellh, Pin~ oil itsdf UOI!S nut oxi­
dize apprl'ciably alld is :-.ufficielltly 1l01l\ (,Iatile- '0 that little loss from evapora­
tion b eIH,:oullterl'U, Furthl'rmore, it i~ a Il1l1ch h,'tkr ,ulvent for dry or partially 
dry paint than th,' 11l:lkrial:-. melltioned ahov,', Ikcathl' of thl'se superior proper­
til!s, it is an ideal ml'dillm ror storillg paintbnl!'>hes, A mininllllr amount or 
rinsing with a IO\\'-L'ost ,olwnl or soap and watL'L or just brushing out, is all 
that is neelkd bl'l'or,' I'I.'USl' of the' bru,h, 

Cleaner 

The advantages oj pine oil in a!l-purppse hoU:-.\.'llOld l'Ieanl'l's apply to thl'ir the 
as paintbrush rL'nl'Wl'r!'> llr deanns .I' wdl. In thl's,' products, the high solvellcy 
Ill' Pl'll' oil for dry or partially dry palnh i, augll1enkd hy the prl'SellCL' oi' spap 
, '1111, 'i,'rs, 'hc' latkr lllakrial ... ill ,'olllbillation with pinl' (Iii provide all ""0-
n. ,'Iieal wakr-b;ls,' hru,h ckanl'r, 
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PLYWOOD ADHESIVES 

Antifoarn Agent 

Pinl' oil is an l'll.:diw antifoam ag.:nt. prc'servativc', and w.:' ';I)~: "!l'nt for in­
krillr plywood ;Idhesi\'.:s l'ontaining c:as.:in, soybean, or ot l'lukin ;" th.: 
hinding medium, 'I h.:s.: materials hav.: a markl'o kndenc:y to foam under c:on­
oitions of mixing and application, To minllllize foaIlling, the usc of about .2 
perl'l'nt Y;lrnlOr® 3U2 pille oil basco on the solids c:ontent of thl' adhc'sive is 
vcry effedivc, 

Preservative 

Pine oil al~(l ac:ts as a preservative for prokinac:eous lIlatnials u~ed ill these ad­
hesives, When a permanent preservative is requirl'd, such as one of the chlorinated 
phCllOls, pine oil ads as a solvent for it. A further fundion of pine oil in ply_ 
wooo adhesive rormulations is as a wl'tting agent. Acting as such, it promotes 
c'VCIl spreading and di-,trihution or thl' laminating adhesive when it is applicd, 

The pine oil i, lhually inc'orporated when the c;lscin (lr oth.:r protein is 
dispc'rsl'd in wa!.:r. Although pin.: oil is nearly insoluble in wata, the alkaline 
solution~ or thc prokins arc L'xc:ellent dispersants, and no aJditional I:Illulsifier 
is rl'l.}uired to kcep thc pinc' ui! suspendeJ, 

OTHER MISCELLANEOUS USES 

Degreaser and Fat liqUOring 

In degreasing sheepskins, the rL'nwval of oils and grc'asL" th;lt ;i1'l' prl'sent ill 
the skins is usually aCl.'omplished by the use of petroleum ~ol\enh, In ~Udl sol­
vents, thc addition of about 5 perc.:nt l'in.: oil. ba,>ed ()Il thl' \olulIlL' of sol\.:nt 
used, will giv.: mu.:h betkr rl'sulh than thl' sol\'cnt alone. This i, hl'cau,,' of the 
outstanding penetrating and wetting-out properti,'s of pinl' oil. :\ mud! more 
thorough dL'greasing i'> obtained with a morl' evcn lkpmition of any rcmaining 
tracl' amounts of grl'asl' in thL' hid,'. rhi, allows for a nlOl\' uniform dyeing of 
the degrl'ascd shcl.'pskin. 

Pinc oil is also henefiL'ial in thc' fat liquoring opcration. The substitution 
or about::; pLTCI.'nt pinL' oil for I:;: P,'rc'c'nt of the fat liquoring oil will girl' thc 
'amc rl'~ults at 100wr CllSt. 

Blood Preservative 

Dried animal bluoJ is thc' prokill hasc for one type of plywuod laminating ad­
hL"jvc" and mL'at-paL'king housc~ arc' a pi I III l' S()lIrL"L' or blood 1'01' thi, plirposL'. 
SOJl1e of thL' lar!!l'r packing L"lllllpani,'s do thc'ir own spray-dry-in!! or thl' blood: 
;lI1d wllL'n it i .. r()lItinl'ly prol'L',,'ed, IHI IHL'sL'r\'ati\L's dr,' rL'quirl'd. 

Otllt'r IlIc'at p;IL'k"r', howc'rcl'. d() not ha\'" 'I'ray-dry raL"ilitil's: and in thc";c' 
,';hC', thc hy-produl'! hlo(ld is p''riot\ically L'olkL"lL'd hy tank truck ;IIHI lakL'1I tn 

OR-1058 
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;1 (l'l1lral 1",",111"11 fur dl~ il1~. Th" l'olkc'IL''' hl(Hld i, primarily a mixtur,' of beef 
;ll1d ,," ill l'. ;d(lll~ with minor amounts of lamh alld poullry hlood, 

Ikillg a pl'lteilla~~ous Illatl'l"ial, animal blo(ld is subject to haLlL'rial degra­
datioll dlld. ,Iccordingly. mmt be prutedl'd with a prl'sl'I"vative during storage 
and tran ... it. (;l'lll'ral pradice is to add pine oil at the collecting sill', at the ra e 
of about 0.:' PlTc'l'nt based on th l' weight of wholL- blood. In very Warm weather, 
... lightly morl' may he required. Thl' pine oil serves both as a l)fesl'rvative and to 
impart ;1 pIL-a,;lnt odor to the whole blood until it can be dried. 

GRADES OF HERCULES PINE OILS 

I krulles pine oils ... uitabk for ust' in thl' pn:l'~dillg applications indude: Yarmor® 
3U2, I krco®, and 't'arillor 302\\". They diffn primarily in specific gravity and 
ll'rpl'nl' alcohol content. The dlUic~ of prop~r grade depends on the typ~ of 
produL"l heing formulated, and such other fadors as ~conomics, quality, and 
dliciellcy required. Typical physiL'al and chemical properties of these grades of 
pine oil are given in Table I. 

Table I 

TYPICAL PROPERTIES OF HERCULES PINE OILS 

Yarmor 302 Herco Yarmor 302W 

Specific gravity ilt 
60/60' F (15.6/15.6"e) 0,941 0.933 0.923 

RefrCictive index at 20~e 1.481 1.481 1,481 
Color colorless to pale yellow 
Total alcohols, % 91 85 76 
Flash point, Tee, "F ("e) 170(77) 150 (66) 130 (54) 
Freezing point, OF ("e) <50 «10) <32 «0) <5 «-15) 

Kauri·butanol 
solvency value >500 ~500 >500 

Viscosity, Ubbelohdc 
at 77F (25"e), cps 18 6.5 

Moisturl', % 0.35 0.35 0.35 
ASTM distillation 

r,lIlge, 595"0, ' C 212220 205220 198·220 

. . 
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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 contact 

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

For 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 (Tee flash points 170, 130, and 150°F [77, 54, and 66°C), 
respectively). Material Safety Data Sheets are available. 

Container Disposal 

Rinse empty containers thoroughly with soap and w,lter before discarding. For 
bulk containers, flush thoroughly with soap and water before reuse. 

OR·10SS 
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YARMOR" 30eW 
PINE OIL 

HERCULES 

PRODUCT 
DATA 

NUMBE R 702-5 

A GENERAl-PURPOSE-GRADE PINE Oil 

YAR'IOH@ 302W* pin~' oil is a ckar. pak-ydlow 10 Ik'ar wakr-whik oily liquid 
with a di~linL'l pindike odor. Deri\'~'d fwm krpene oils of pine,vood origin_ il 
is a hknd of rdaku compounus. preuominanlly terpene alcohol:, with minor 
amounts of krpene hydrocarbons. It is suitahk for all uses where a gennal­
Ilurpos~'-grad~' of pine oil is rl'quired. 

Product Specification l1 ) 

Specific gravity at 15.6/15.6°C . 
Total terpene alcohols, % 
Moisture, % .... 
Distillation range, °c 

5% 
95% 

(1) Hercules test methOds used are .walli:lble on request 

Typical Properties 
, -

Specific gravity at 15.6i15.6°C 
Total terpene alcohols, % 

Moisture, % .. .. 
Disti lIation range, "c 

5% ..... . 
95% ..... . 

Refractive index at :WoC 
Color, Ha.:en .... 
Kauri-butanol value 
Flash point, TCC, OF (OC) 
Weight per gal, Ibs .. 

Outstanding Characteristics 

0.918-0.928 
70min 
0.6 max 

190 min 
225 max 

0.923 
76 
0.35 

198 
220 
1.480 
35 
>500 
130 (54) 
7.67 

Ckar. pall' color: piney odor: high solvent acti\'ity: ~'xcdknt wdling. Ill'lll'­
trating. alld displ'rsing propertil's: high baL'lei'iciual adi\'ity when ProPl'r!y 
formulalL'd: uniform. 

\Ii,dhk' \\itll mo~l ~'omlllOn organIc SOIV~·Ilt.;, TraL'c \oluhilily ill wakr. 

• Hpf· 1.If'!> pille 011. Y.lrfllor 302W. is registered \· .. ith ttw Pe'iIKiqe DiVision of t'li~ t rl\.iIf Ol\llIf'llI.1I 

f',O!PI liOn Ac.,VIlI V UfHif~' F 1-'1\ H8gishaiIOn Numhu R~l 1/fj 

(\1\\'[1 

ORGANICS 
DEPARTMENT 

UI'I! tJlI', "',lfr.mt~ th.tl I/I!'. 1'I,tlf,H t (Tlnflltr I', Irt 1111' IlL :!" ! '1'" II" 11/1)/j', !, 1I!.11!".! HI "·I~. d"l li'llt iii lit'. ,1,1' , ..... ,. ,,,1')1 d dll!11 I 

P.Jlf' /II f fJIII/II! thr' f)I,IOY IIdlrlPll1 rllfutdrr r' undr 1 •• /':< hIt 1', I'IlIrL!, I 1:1,11 1)1' II ,II II' "t' "'111,1110'11"1 .. 1 (,Il! r',,,dllll, fnf In', I' .'!" "I.!! 
l"If'''' " III 'H'I " I:; MlIKI <; 1111 0111111 \'/AIWMITII', I XI'RI' , fiR 1'.\1'11111 I'HIIlIII:H; 1111 1:,'1'111 (I \'i,\RRMIlY III I:, RUIA'lIAf<llllY 
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Applications 

Ikcausl' of Ilwir lluhlanJing \urfacl'-active properties: uniform piney odor; 
high solvency for fe\in~. oils. fats. greases. and waxes; and high gl'rmicidal 
activity for gram-negativl' badnia.lIefcules@ pine oils, including Yarmar 302W, 
are espL'L'ially \llitabk for formulation of disinfectants, disinfectant cleaners, 
industrial and household deanl'fs and sanitizers, textile printing specialties. 
defoamers and kvc1ing agents in coating opnations. and as ingreditnts for a 
variety of janitorial products and othL'r chemical specialties. Since pine oils are 
essentially insoluble in water. most of the above indicated end-use products 
fl'quire a soap. nonionic surfactant. or other surface-active constituent to aid 
emulsification or dispersion of the pine oil when diluted for use. 

HANDLING PINE OIL - PRECAUTIONS 

WARNING: 

KEEP OUT OF REACH OF CHILDREN. HARMFUL IF SWALLOWED. 

If swallowed. do not induce vomiting but cali a physician. Vomiting may be 
harmful. Ke\;'p out of eyes. May cause eye damagt or skin irritation. If contact 
with l'yL'~ occurs. nush with watn imlllediately. Get medical attention. Avoid 
contamination of food. 

for dctaik'd information on the toxicological properties of Hercules pine 
oils. requL'st Uulktin T-I 03A. 

OSHA Classification 

As llL-reule\ inlL'rprcts thL' Oceupation:.d Safcty and Health Act of 1970. Yarmor 
302W is a ha/:lfllous material because it is eombustibk. [t ha\ a Tee nash 
point of DUul' (:"4°('). 

Container Disposal 

Rinse l'mpty eontainer\ thoroughly with soap and walL'r before discarding. For 
bulk l.'l)J1tainL'rs flush thoroughly with soap and walt'r btfore reuse. 
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YARMOR® 302, 302W, AND F AND HERCO® PINE OILS(ll 

SUMMARY OF TOXICOLOGICAL INVESTIGATIONS 

Chemical Composition 

HERCULES® PINE OILS arc produced from liquid terpenes extrackd from 

pinewood. Theyare mixtures consisting largely of tertiary terpcne alcohols with 

minor amounts of terpene hydrocarbons. ethers. and ketones. Thc chemical 

compositions of commercial grades vary depending on end-lise requirements. 

Yarmor 302 ha!. the highest content of terpene :lIcohols (91 ~1r). The terpene 

alcohol content of the other pine oils- Hen:o (85%). Yarmor 302W (76';1). and 

Yarmor F (75'iO -- is less. with correspondingly larger amounts of terpene 

hydrocarbons. Yarmor 302 and 302\V were chosen as representative of thc 

physiological properties of pinl' oil 

Physical Properties 

Hcrcules pinc oils arc dear. light-colored liquids with low volatility (distillation 

ranges from 5'} at 198-212°C to 95~;; at 220-227°C). All have a mild pincJike 

odor that varies slightly with the differing terpene alcohol:terpene hydrocarbon 

ratios of the several grades. All arc solvents for many resins. greases. oils. and 

waxes; exhibit antibacterial activity: and possess useful wetting. pendrating. 

dispersing. and suspending properties. Principal applications arc in deaners. 

disinfectants. polishes. paints. textile \Yl't-processing aids. and as notation re­

agents in the benefication of various Il1dallic and nonmetallic orl'S. 

(1) Hercules ~ine oils, Yarmor 302 ann 302Vv and Herco grades. are registered with the Pdsticide 
Givision of the Enviromnental Prut~t,;tion Agency under EPA Registration Numbers 891 174, 

891 176. and 891 175, rewectivt"IV. 

ORGANICS 
DEPARTMENT 

Hercule<., 'WdrrJnls thai thiS produrt c:onl\I~1II51.) Ihe rilt'I11!c.l1 dt'\{flpllOlI'-l\ indH"It'd (In thp ~Jftl(!.J(t !.Ihpl Rl'fJU"i' ..... (' (.lnnol ;mll{i 
p.:te or (onlrol the IIIJny IhHrtenl fondlllOn ... under whil h tllI~ J)rodu' I "' 1'( bl' u<;,ctf II( t'H' ~>lIl"I"dlly of t'tH ~H{\dtl! f<.. ff" ,Hl~ P:U:IC:II.H 
pllrP'''", III RGUII,S MAKI S 110 OIHI R V'ARRANIII:; I XI'RI SS OR IMPIIf IJ, INr:IIIIJINr. I III 1'.If'11f j) \'IARRANl Y (II 1,'1 Hl'HANl Aflllll Y 
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Acute Oral Toxicity 

Toxicological studies (rat, oral) indicate that the terpene alcohols and O1ono­
cyclic terpenes in pine oil have essentially the same degree of toxicity. The 
results of these studies are 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 terpenes) 

LDso 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 IS days, without washing, 
produced progressive mild to moderate irritation and swelling of (he 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, wi~h normal hair growth, within two weeks of the last application. 

Irritation and Sensitization - Humans 

Two hundred and ten su bjects 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 mlld erythema occasionally 
progressing to marked erythema and papules occurred during the repeat-insult 
phase. On challenge application, one subject showed doubtful evidence of 
sensi tiza tion. 

i 

(\) Tween 80 was used as the emulsifier. It is the twenty-mole ethylene oxide adduct of sorbitan 
monoolca te produced by lei United Sta tes Inc. 
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HIGH-EFFICIENCY GENERAL-PURPOSE CLEANERS 

FORMULATED WITH HERCULES< PINE OILSI1) 

Pin.: oil conlnbuh:, many ouhlallliing prupl'I"lic" 10 indu'lrial. in,lilulional. ~lnJ 

hOll'c'h()ld c'kan.:r" II ha, high ,()I\".:ncy fllr oi"- Llh, and glc'a,c", alld r.:adily 

':lllulsiL.:s thc'sL' Illal.:rials; al'c.:ll'ral.:, wdlillg of hanj surfan',; aid, SU'Pl'Il,lllll 

of SOi'; ha, Ilonl\:sidual and 1101l,t;lil1ing prllpc'rlic"; alld i, l'(JII1P~llibk Wilil ~I 

larg.: Illllnb.:r of allxiliary soh.:nh and coupkr", In ;Iddilio: ,pine' oil illlp.II";J 

pka~ant and di~liIlLli\'c' natural pil1c'y ud()r III 11ll' fini,hl'd pr()duct. 

Formulations A and B for IWll gc'nl'r;i! purposc-Iypc' ck,lI1lT' usin~ 

IIcrcules® pin~ oil ar.: gi\l~1l ill 'I abk I. pag.: 2, Th.: high p.:rfor1nanl'C' ul Formll­

lations A and B i, atlribul.:t! 10 a ,.:kL'liun 01 L'OIl\tllul'nh dc',ign.:d to plmid-: 

an optimulll balancc' of ddcrg':lll ac'lion r.:quirc'd fur c'as) c'kaning 01 typic';i! 

hard-surrac.: makriab, 

COIllparati\',: p.:rlorm;lnn' \cs\> h\ a wdl-known r.:,ting LtI'(lI,lt(lr~ r,lted 

Forinlilatiom A and B ,up.:rinl 10 C ;lI1d 0, Iwo c'UIllIll':lcial ckanc'r" l'orIllll­

lalion J\ W~h ra\cd highc',l in c'al'll uf Ihe ll'sb lln thr.:c' Iypc" ()I ,urfac'c's, For­

mulation B, a slighl 1lI0dificatien of A, pcrforlll.:d 11l'~lIly as Wc'll. 

Lin()kulll panc'" Wl'r': instalkd in pl'tkslrian Iraffic" arl'a, and ,(likd through 

norillallhc', Thc.panc'ls Wl'rc shifl.:d alld rolalc'd dUling the c'\I)()',ur.: pc"'iod 10 

.:quali/c ,oiling, ThL' \c',h lI'l'l1 \\"c'rc' dc',ignc'd III mc'~I',urc' c'lli(:il'IIC'y ()r ckann 

lorlllulaliolh for c'k;lnillg ,,:ikd lillllkllill ;Ind gla" '>lIrLIl'c's, ~lIId luI' ,tain rc'­

nlO\'al frolll pailJ\c'd slIrlac':" 

(11 Helulles pine ull";, Y MinOt 302 dlltJ JOLW ""..1 l-It'ILU yr.j<jj·s. dre regl~tel"d \'.lth ltw Pec,tu "jl:' DIVISIOn 

0t tht> t fI':rrOllllH!llitJl ProteCt,on I\gcll{Y 'J!lUl" (PA HegtstrdllOfl \lUlnbel'> 8~1 1/4, H~ll 176, .Jlld 

8~1·17fj. respcLtlvply. 

ORGANICS 
DEPARTMENT 

Hpl! u!('<, W<iH,lfl t " II>,,! till'. flJud!ld ('111101111, til Ihl I I t t·,~ .,1 1~" '!II'!I"I! d. II'" _,11 ,I! 11 If t I" ,l J I ,f"'/ Ht" .11'.1'" .... ' , !nn,lt df;11 I 

p:,IP !Ir fl'''!lrl,j lI~f' 111,1'1) dlt1I'~f'nt (,,11'11111111', t;1:,h r ... 1111 II till. I,rl I',J t to, 1, t, . I , • II,· " I,,, 1,1 I :H IlIL1':'" f'. f,'f ,;'h I' !IlI IJhr 
PUrr")',!' UI k( 1111 " ~"'M·.f ': f,1) 01 HI H WMIRf\'n II \ I XI'RI"~ 11j) 1',11'1 I! II 1\1 I III III" J H! ,'.': I I! P 'h','·t,'J.H,', I Y nl '/j IIi 1I,','t I AHI\ II)" 
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