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·.rttE xESuL'11 S OF AN EXAMlNATION OF NEHALEM WAX. 

Gre at int e rest has been excited, concerning Nehalem vrax, by the 

divers• opinions expressed as to its constitution. Through our papers 

differ-,nt men have expre-,sed differ,mt opinions, some of these opin­

ions inre based alone on p'bysical properties, ethers on the results cf 

analysis whim were evidentl/ very limited. A complet-, 'inrtly'>is of 

th'! subst -'l.nce was made, bOt'l at the SmithsonLm Institutit ;3.nd at the 

Geoligical Survey office in \'l'ashington. The results ·"JMain"'d by these 

,xamin/j.ticns identify th" subst~n,::e with bees-wax. 

On the coast near the mouth of the Nehalem river hrtve been found 

pieces of wreck'ig., "l'hich are on exibition in the museum at Portl"l.nd. 

An old st0ry makes the de;:>osit of ''f,tX the cargo of a wrecked vesseJ1 

Thiscargo o.r wax was was~ed ... pon the <,a.11.dy shorot olnd buried hy the 

action of the waves and tides. The enormus deµosit of wax i'3 at the 

mouth of the Nehalem river, on the coast of Oregon , south cf Asteria. 

Vi3its to this locality are att!mded with great difficulty, heno e an eye 

v.itnes .s description is impossibl" here. Th~ quantity of ,.,.ax d.,posited 

in the district has not been estimated; however the Oregonian has 

stated that seventeen thousand pounds cf' the wax haf,e b"en tak,m out. 

In the analysis of the wax it ,.,as d"sirabl"' to run ,,am_ples of 

pure be e s-wax andOzckerite in conjcmction with the Nehalem. The 'Ftmple 

-5 used in th., analysis wi l l oe taken up separately·md tee physical 

and chemical _;ir9perties given in detail. 

SAMPLE -fl.30 0 This sampl•, wa, obtained from L. c. Skeels, Eueene ~ 

and was supposed to be pure bees-wax. It was a dark y•l lowish brown, 

had thl! ,::haracteri,tic odor and til.ste cf bees-"rax, was Vl!T'l sof't and 

plastic and was soluble to quits a degree in alcohol. 
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The sp. gr. o. 96:l was determined b/ means o:f the W1Jstfal l balanc e. 

Alcch,ol and water were mixed , in such ;>roportion', as woul,j admi t of the 

wax being suspendid half' way bet,.,een top and bottom of the liquict , anc. 

suosl!!quentlji the sp.gr. of th'! li'}uid taken. 

The melting point, 63°, was determined by a method introduced by 

two Japanese, which ,•ra'> simply the suspen'3ion ; 0f a. platinum carri"!r, cctl 

-taining a layer cf the wax bet·"l'!"!n thin gl'lss plates; in an air bath 

which wa'3 in turn surrounded by a water bath. Tl-Jis contrivance insur­

ed a st.iady and ,mi fo rriJ rise in tamp0r::.n ur13 . 

The solidification point »ras detr.irrriined by pl_acing a thermometer 

in t'.'l.e mel"ted wax and noting the temperature at ,-rhich the ,.,ax was com­

plet aly solidified. 

All cherni cal values w,;ir,a determined in duplicate. 

The acid value was de"terrnined by titr~ting- the ·,ample of ,vax 

dissolved in alcohol , .,,i1;h a standard '3oluticn of sodiu1:1 hydrcxid'-1 and 

calcul-iting the amount cf ceroti-.: :.l.ci ,j necgssary to react ,.-rith said 

sodium hydroxide used. T11e acid value for this sample was, (a) 22.35; 

(b) 22.ol . 

The saponifi cation value 'Vas determined as fol lows. Ro.n in from 

ourette standard alcoholic potassi:..1m 11ydroxidg in excess of the quant­

ity necessary to sapcnify th g ,.,;ax; ef'fect<id saponiri -~at ion by attaching 
a reflux condenser and b0iling fer one hour er m0re. Standard acid 

v,as then used tc titrate b•ck for excess cf alkali solution• From the 

above d:a.ta 1 the amount of pota'>sium h,Ydroxide required tc :-,_ffect the 

sa~onificaticncf the wax , can be calculated. Tne values arq given ir 

terms of the number cf mill i grar.1s re qui red t c, saponify one gram of the 

wax. The two samples ( a) and ( bj of this wax were lost by breaking 

the containers. 



The iodine or Huble v ,1lues ,,,era obtained as f'ollo ;vs. Icdeno sol-

Ll ion from a burette was run into the sample , dissolved in c'1lorofcrm , 

d allowed to stand fmom two to four hours to il.nsure complete absorp­

icd i na by the wax. T11e samples were then titr ,,.ted ,,,,.ith so 

~ itun thi0sulphate for excess 0f iodine and from the above data the 

iodin9 aosorbed w·as calculated. The iodine value for 

lost: (O) 11.82. 

SAMPLE #31. 'fhe sample ,r;a:3 furnLihed □i IT.A. Vincent. It was prod 

in the vacini t:,, of Eugen':!. This sample of bees-wax was very 

yellow, had odor and ta5t<?. of bees-"r'l.x but not as strong as 

s nple #30 1, ,.,a,; much harde1~'anct not as plastic as sample #3o, was ri.uite 

The following are the experimental values determin 

Sp.gr. o.963; M.P. 62.5°; solidification point 62.5°; acid value, 

) 22.12, (b) 22.79; saponification value (a) 121.Yo, (b) 74.92; Hlible 

v lua (a) 'l.o4, (b) 5.18. 

SAMPLE #32 . This sampla of Nehalem wax vrrts furnished by Geo.H. 

ines and was 3aid to have been broken from a piece containing a bee. 

is sampla like all other3 of Nehalam wax was covered with a th in lay 

r of di rt and sand. lt wa5 a very dark brnwn varying to a light bro 

towards the center of' the pie-::es, had a decid9d odor and taste of 

es-1Ta..x , was 11.ard and little pla'3ti c '3.5 '>ample #31, .,,as qcti to sol uolfl 

alcohol. l'he f'ollo· . .,ing are the determined values: '3p . gr. o. 967: :U 

. P. 5'1 .. 5°; acid value (a) 11. 91 , (b) 11.89: saponification v alue 127.8 

~8.06; i0dine value (a) 6.36, (b) 6.34. 

SAMfillE #33. This sample '"'as furni,hed by A.C.Kinsey as a true 

ple of Nehalem wax . Kinsey is a p¾ysi cian of Ast.c ria vmo made 

Qme slight analysis of the substMce :=md publi'3'led his conclu ;,; ions . 

n cclo r , oder, taste, hardness, solubilityand other like properties 

his '>ample is identical with '3ainple #32. The following are t¾e exper 

mental values: Sp.gr. o.~61; u.P. 57.7°; solidification point 61°; 
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acid value (a) 8.76, (b) 8.83; saponification value (a) 114.2c, (b) 

lo5 .9o; iodine value (a/ 5.20, (b) 5.14; 

SAMPLE 1'-134. This sample of Nehalem ,.,:c;.x ·•ras furnisrred th rougl-J. 

Ray Willoughby, by Himes of Portland, secretary of the !fistori cal 

Association. In the Portland museum are several large block'> ,.,1-J.ic!'l 

appear to haviA•i 11arat:ters engraven on them , and it was from one of these , 

that this sample was taken. The oder, taste, 1:1.ardnoss and solubility 

agrees with sample #32. The color range a from black on the outside to 

a golden yellow en the in'3ide. 'fhe fellowing re'3ults ,,..ere calculated 

from experiment : Sp.gr. o.96o; M.P. 58.5°; acid value(aJ lo.77, (b) 

lc.55; saponification value (a) lo7.9o, (b) 89.48; iodine value (a) 5.'lo 

l oJ 5. 79. 

SA1!PLE #35. This s:,.mple of OzckaritEI which: c;;une from Nev, York, 

was run in conjunction with the others to indicati:t ho,,, dissir.1ilar the 

results of analysis wer,, from tho<;e of bees-wax and al<;o Nehalel'l wax. 

It was black, had a very strong o• or and taste of petroleLim, was very 

soft and plc1.stic and was practically insoluble in alcohol. The results 

obtained in the analysis were; <;p.gr. o.934; M.P. 58.7°;acid value 

\a) o.oo, (b) o.24; saponi:fiCA.tion valc1e (a) lost, (b) l3.o7: indine 

value {a) o.oo, (b) o.26. The'3e results vr~uld probably indicate values 

which the wax has not ; due to the fact that in the black solution an 

end point was almost im.i,)cssi ·o1e , especially with any degree of certain­

ti • • The values here would account for but minute 1uantities of solut 

-ion. 

SAtlPLE #36. rhis sample of Nehalem wax ,.,as sent through, 

Clevel-and by T. B. Elmo r cf Til lClm-OOk• The vrax di::'fe~td in sornP- ,11> per­

ties from the preceeding samples. It .,,,as almost white , had no decided 

odor ,:,r ts.ste, was ver;1 hard and brittle and 'vas quite ,;oluble in 

alco~cl. 'fhe following values w0re deterr'lined: M.P. 61.5°; acid value 



1a) 9.oo, (b) 12.5'7; s . .t.ponification value (a) lo9.5o (b) no sample: 

·odine value (a) 4.4g, (b) 4.26; TF!fil original samples of two of the 

i'faxes, samples #36 anci #37, were '30 '>mall t.hat they v1ere net run in 

SAMPLE tf-37. This sample of Nehe\lem ,-,ax ,.,as furnished by H.'3.Lano 

of Till ctmQOk. It vras found un1.9r the r o.J t.3 0f a large tree presumably 

in the region oi' the deposit. In odor , color, t.11sta hardness .ctnd so1 

-uoilit,.y it. agreed 11Tith sample #36. The results of experiment we re as 

follows': IA.P. 56°; .ii.Cid value (a) 8.95 (b) 8.82; saponification value 

, ( a) lc7.4o, (b) no sample: iodine v~lue (a) 4.63, (b) 4.52. 

SAMPLE! #38. '!his sample of Nehalem wax was 11lso furnished by 

H.'3.Lamb. Its color, olltor, ta,te, 1-iar,:iness and soluoillty are t.he sFtrne 

as sample # 32. The experimental results ;1erlil : M.P. 59. 2°: aci ,i value 

( a) 11.65, (b) lo.64; saponif'ication value (a) lo9.lo, (b) lost by brea 

-kage; iodinfil value (a) 5.76, (b) 6.43. 

# M.P. Sp, gr. Acid value. Sapon. value. Iodine value. 

3o 63° o.965 22.35 

22. ol 11.82 
31 

o2. 5° o.963 22.12 121. 9o 'I. o3 
22.79 74.92 5.18 

32 . 57.5° o.967 8.69 
8.'73 l~~: ~g g:~2 

33 o'l. 'l o.961 8.76 114. 2o 5.20 
8.38 lo5. 9o 5.H 

34 58.5° o.96o lo.77 lo7.96 5.70 
lo.55 89.48 5.7\:l 

3.:, 08. '1° 0.'334 
l 3. o'7 o.26 

36 6i# 5 9.oc lc9.5o 1. 49 
12. 5•; 4.26 

37 56° 8.95 lo7.4o 4.62 
8.82 4.26 

38 59.2° 11.65 lo9.lo 5.76 
lo.46 6.4-2 



The above schedule is a orie:f summar.l', o:t' the ir:ipcrtant results. 

Some widely dif'f'ering p"-lrcent'lge results occur b"-ltw9"-ln the dup::i, . 

·cate samples which m.1¥ be explained; first, oy the dif'f'iculty of' 

istinguishing a sharp end point in the colored solutions; secondly, 

y the necessaril~ small samples; the average sarnple oeing less th an 

: !four grams; thirdly, by the strength of' the solutions and :fourthly, 

rt the number cf' burette readings necessar-.r :for each sample. 

The mc5t important compound-, of -wti.ich bees-iv-ax is ccmpo5ed are 

Cerotic aci:l., Myrissal alco'lnol , Miricin and some salts of the higher 

cids. 'l'he preperation of' Cllrotic acid from Nehalem w:uc and bee-,-,vax 

lso the preparation of M;fri 3S"1.1 •tlcohol :from te same •,-rare not. sat.is-

• factory; the chief' dif':ficult;r being in the identif'ication of the 

substances obtained. Literature on the 1nroperties of' the-,e substances 

gives only the melting point':l and crystlll form. Time ,1,ould not admit 

of a purification of the subst.tnces obtained to a constant melting 

point.. 

After a careful study of the properties of many of the waxes and 

the anal;tsis of the three ,.,axes; bees-wax, Nehalem ,,ax and Ozokerite, 

side o.• side , the only conclusion to oe reached at pre5ent i-, that 

Nehalem ,v-ax is not Ozokerite and that it does not give the values of 

oees-wax but that the values det9rmined ars more closely connected 

with those of bees-w;....x than any ct.her substance. 


