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THE DRY ICE INDUSTRY IN THE PACIPIC NORTHIEST 

by 

J . c. Steven.-

The produotion ot lolld oarbon dioxide 1n the Paolfio North •• at date. Crom the 
deprea.lon period ot 1,)2. In tho •• day. it wal very dlfrioult to tind a market tor the 
dry 100 that could be producld; today lt 11 JUlt ao dlffloult to f1nd onough dry 101 
to sati s fy the ma rket . 

There art two plant. in the PaoiClc North •• lt producing dry 101. Ont 1. the 
Liquid C~bonl0 Pacitlo Corporat1on in Seattle and the other 11 the Gal-Iol Corporatlon 
al.o ot Seattll wlth a plant at Kliokltat, la.hlngton. The toraer organization produc •• 
the aarbon dioxldl troa whlch dry 10e i. aadl by thl burning ot petroleum tuel.. The 
plant at Klickitat, I.ahlngton, utilize. natural carbon dloaidl obtainld troa WillI. 
Th. oombln.d oapacity ot both plant. il about 25 ton. p.r d-r. 

Carbon dioaidl i. a oolorl ••• non-lntla •• abl. ,a. at noraal teaplraturl. , •• 1 •• 
oubio t •• t at atmo'phlrio pre •• ur. welghl about one pound. It .xi.t. a. a llquid at 
-76 0 , and .1 a .011d at -110° , at ataoJph.rio pr •• lur.. A oublo toot ot dry ioe wtlgh. 
b.tY •• n . ~O and 100 pound. d.p.nding on the d.gre. ot oo.pr •• lion, It .ub11me. dlr.otly 
to gal l'aving no trao •• 

Souro •• : 

Wh.n ••• r tuel i8 burn.d large quantiti •• ot oarbon diox1d. ar. glvln orr al a 
produot ot oo.bu.tion. It i. al.o giYen .tt in thl proc ••••• or r.r •• ntation. Attl.pt. 
have bl.n mad •• ith 10 •••• aIU~1 or IUOO ••• to utilizl the 'mok. tram Ite •• glnepatin. 
plant., Th. dirtioulty ha. bo.n the OOlt ot Ilparatina the carbon dioxide (ro. oth.r 
la.ol wlth whloh lt 11 al10d. Probably tho groatllt 11ngl0 produolr or drl 101 today 
11 Mlohl,an AIkaI1, a oorporatlon 010101, hold ln tho f .. l17 or John B. 'ord, Jr. 
(fortune, July 1~'2). Carbon dioxide i. a b~-produot ot the oh.aical proo ••••• oarried 
on b~ that oo.pany ao.tly by the burning ot oak •• 

Natural carbon dlox1de 1. glv.n ort troa d •• p- ••• t.d voloanl0 ma .. a. in thelr prooe •• 
ot ooollnS. Thi. carbon d10xlde 1 •• lx.d with. lars. numb.r or other galel. The,1 
ga.lou. alxturl' a&y rlma1n oonClned undlr Inoraou. prl •• url. or they aay gradually tiltlr 
upward throu,h the earth to the lurtace and b. dl.oharaed to the atao.pher.. A. th ••• 
aasi. rl.1 through the .arth ' , cru.t th'7 encounter p.rcolating .urtac •• ater. aovln. dewn­
ward, whloh blooa. heated where perollatlon 11 d •• p. fh.a. watlr. ald the rook • • t the 
earth" .ru.t in ab.orblng the varloul ga.... It aay thul happen that oarbon dl.xld. i. 
the 0017 la. Iltt to reach thl .urtac •• 

• Steven. A Klon, Con'ultlng Engln •• ra, Portland, Oregcn. 
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In 80at lnatano •• thl.e ga ••• are .ncount.rld 1n .all. drilled tor 011 or fuel gal. 

Not infrequently the carbon dioxide thus found 1_ under _nor.cul pr, •• url and, a. it 
reaches the surtact, the adiabatio Ixpanllon ooole it down 10 rapidly that it solldif!., 
In the (orm ot 'no. ~ So •• suoh •• 11a In tho W.,t gIve ott such enormous quanti tIe. or 
gas at suoh hlgb pr •• surt that the derrick. and surroundings beoo •• covered wIth carbon 
dioxide Inow. • •• 11 ntar Pric., Utah, produc •• carbon diOXide gal at a pr ••• u~. or about 
500 Ib p per equare Inch. Thi' 1. piped into the dry~ 10. plant and ot cour.8 I.VII much 
ot the .Iohanloal compreallon that would otherwl •• b, required . How.Vlr the gaa t. 
t.purl and muat· b. "sorubbed" \0 rlllOVI 8ulphurou. and other ga •••• 

Htatory: 

Some bu.in •••• s g.t th.lr atart In odd WAY'; the dry·lce Industry 18 an exampl • • 

H.rbert Samuel Elworthy, a physioian 1n the Brlt1sh ar.y, liked hla Scotch and 80da. 
Soda waa not alway. obtainable aa it had to come troll natural oar bonated sprIng wate r a 
and tor the m08t part trom Viohy, France. 

Sir Herbert decided he could earbonat. tap water and thua find a tair subatltut. ~ 

He th.refor~ proc.eded to experiment w1th the Idla and tlnally produced lIquid car bon 
dloxld.. 'hI heav,y Iron containers required, how,yer, were a .erioua handioap to the 
enJoy.ent ot hia tavorite beverage ao he cont1nued ht. exper t.ent .• and tinally auooelded 
1n so11dlty1n& the ga' . Thus the bulk packagIng wal reduced to it. loweat dlno.1nator 
and Sir Herbert wa. happy. 

He tooK out a patent on hl. proo.a.e. In 18'7. Ho.ev.~ ~ 25 yearl elapaed be Core 
any turther atte.pt Waa made to utl1ize this produot, and ot oourae the Elwo ~ thy patent. 
had expired and anyone could u.e them. 

In 1,2, a oompany .as tor.ld in Long leland Clty, na.ld Prl.t Air Dlvloea Co. The 
ooapany oftered aolld oarbon dioxide Cor use in a goodly nQabe r ot noveltlel. 'llong 
~h •• a&7 bl .ln~lonld ~h. Prl.~ Alr Tlre Pu.p - a dlvl0' to Cl11 auto.obl1. t i r •• wlth 
C02 gal fro. a .aal1 liquid oontainer oarrled In the oe.r in the "set out and get unde t" 
daya." '!'hil devioe .et deteat when It wal di.oo.,ered ·that, l1ke Ro •• o'l "atony lililta 
oan not hold love out, II rubber oould not hold oarbon dloxldA ga. in ~ 11. tlltered through 
the ru.bb.r. 

Thl nlxt ••• a Preat Air Ho., Siphon· Just .hat Sir Horblrt .ould haTe gl.,en hl ~ 

eyeteeth tor. Another was a d'.lc, that c .. e to Itay - the Pre at Air 'ire £Itln&u l 'he~ 

invented by 'hoa •• Senton Slate, an officlr in the oOllpan3. Preet Air Devloe. Company 
.a8 orClclr,d by • &roup ot inventor •• ho dlTelopld lIany ladseta but no ouato.era and 
thl ooapany wa. w~lok.d on the tinanolal rooka. 

A luooe •• Cul IUGaea.or wal the Dry 101 Corporatlon at Amerlca .ho dld develop 
custoller.. Onl o·t the flrat •• a Frank C ~ Shattuok, .anage~ ot f,h. Sohrittt sto r e at 
181 Broadway, Ne. York City . 'he Id.a at holding lci cream bet ••• n the lIollent ot 
puroha.e and that ot consumption appealed to hi. very .uch . Aooordingly he lIade a •• all 
container tor both lee ore .. and dry lc.. One ot hi. tirst aal •• ho.ever resulted 
disaatrously. A cUltoser'a children ate the dry loe and went Into oonv~l.1~n8 ~ Whe r e­
~pon the tather Cl1ed suit a ga ! n,,' lohrlttt ' • tor da.agea. However he later withdrew 
it when Shattuok himsllt and th Cl corporation ' . repre'enta1:1vI bo~h ate dry lci in thl 
t.thtr ~ a prt.tnot to dlmonatrAt, It~ harml.a,nol •• 

By 1,2, ~h. Dry Ie. Corpora~lon ot A •• rle. had 17 plants Cro. Ne. York to LOB Ang.l •• • 
In that Ylar It produoed a total ot 14,000 ton. and the dry - loe lndultry outgrew It. 
awaddllng clothe •• 

fhe oo.pany hal given to the world thl name "Dry Ice" - a t~ade 
produot but now thl aocepted generio tlrm Cor .olld carbon dloxlde. 
ar~1.1. on ~h1. 1ndu'~ry app.ared 1n 'ortunl, July 1'32 . 

na •• tor a splol.11zed 
An tnt ...... tlng 
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Tho ~li.klt&t fiold: 

Th, carbon d10xide gal 1n the Kliokitat field 00.,. trom & voloanic a.gm. probably 
located 10 mill. or 80 below 'the surtact of the earth. 'I th ••• S.", ri •• 1hrough the 

earthls orust and the ~one ot permanlnt watlr saturation, all other gal •• art .bJorbed 
IIAvina only pure carbon dioxlde to reach the BurtaCt. !h11 procl •• hal been loln, on 
tor millions or years and .,111 cont1nul tor untold Itnlration. to OO.le Sampl •• takln 
show a ••• 11 amount of nitro,.n and oxygen but the probabilitie. art that the •• are froa 
air mizod with the _ampl.. It 1_ rather ditClcult to g.t a .aapl. or tho ga •• ntire17 
devoid ot air. 

Upon reaohing the turtac. thl. gal 1_ di •• ipated over a largt ar.a 1n the violnity 
ot the town ot Klickitat. Owlng to clrtaln ploullar oharact.rlltio. ot the earth', 
oru.t, the ga ••• appear to have greater conolntrationl 1n 0.rta1n arl.', doubtl, •• dUI 
to tault. or non-oonforaltl •• blt •• ,n Queo,.alye l&Ya tlo •• _bloh ha.e been out by the 
Kliokltat River and It. tributarie.-. 

Carbon dio%id. gal is a proainent oon.tltuent ot the natural K110kitat .1nlral water. 
It bubble. up through the bed at the river and along the .horl' and 'prlns' and yarlou. 
othor plao •• 1n the aria. Th •• e Kliok1tat aprin,l •• rl known to thl Ind1an. and ulld by 
the. ,xtens1vely al a health re.ort. The production ha. been 1norea •• d br drilling .elll, 
n.arly all or whloh arl arte.lan ln nature. 

In the beginning ot thl dlvIlop.ent, the la. va. takln Intirely tro. the a.lnlra1 
watlr, fro. whlch lt .a •• eparated and thon paalld lnto the plant tor aanuraotur. 1nto 
dry 10e . Later howovlr lt wal dl100vlred that .ella dr1l1ed along the benohe. ot thl 
riY8~ canyon would produoe dry carbon dioxide free troa mlneral .atlr. fhe realon i. 
obvloQ'. Thia gal il aoving horllontally into the rlver oan70n through the broken lava. 
and non-oonformlt1 •• between the IUOCI •• lvl lava tlo.l. It 1. only nlo ••• ary th.retorl 
to penetrate thl.e non-oonfor.itle. by .ells to brlng ln a dry gal •• 11. 

!hl pre •• ure of the 8aa la low - 2 to 3 pound. per .quare lnoh. The .ell. do not 
tap the •• gea ot oourle; th.y merely Cora a 11'1 rl.l.tant path by whIch the , •• aay reaoh 
the lurfaoe rather than filter up through the ground. Alter rain. the loll 1. 11 •• porou8 
and the pr.s.ure. 1n the .el1. incrla.'. 

On1 mlan. ot deteotlng the loealltl •• oe ,a. oonoentratlon 11.ulng tro. the ground 
1. to observi where .elting ocour. Im.edlately att.r a .no.tall. fhi. ,a' 1s at a t.mpera­
ture ot about 62- rand al lt reache. thl lurtace lt melt. the .n... Along tault 11n •• 
theretore and at t~e e%po.ed non-oontor.itle. bet ••• n lava tlo •• the .now will be .elted 
1n larse .ure.oe patterna that 1ndioate oonoentrated e.oape route a tor the ga •• 

Manutacturlns proo ••• : 

N. matter what the .rl,1n .r tho .arbon dl.zld., the pr •••••• r •• lldifyinl it 1. 
praotloally the .aae at all plant.. The gal cu.t be tre.d trom all water vapor and other 
ga.e. If pre.ent by pa •• lna lt through dryln, and sarubblng dlvioe.. It 18 then ooapre.sed 
and at tho .am. tl.e i •• o.led by r.C~lgaration until lt Cor •• liquld ~&rb.n dlozlde at 
about O· F under a pre •• ure or 340 lb. per _quare in.h. Thi. llquid 1. then all.wed to 
expand ~h~ough a small oritloe into a Inow pre •• , whloh 1~ a obamber having pi. tonI 
operated by a hydrau11c pre.e that can produoe pre.sures up to 1200 lb. per square lnch. 
ot the gal ,0 expanded ln th1s chamber about halt 1s oonverted into a so11d 1n the Cora 
ot anow; the other halt 18 returned for reclrculat10n through the plant. 

The Inow 11 then ao.prelled lnto oake. by th1. bydraulio pr.... When 10 co.pr.lsed 
1t .elgh. nearly 100 lb. per cubio toot and 1. at a tl.perature ot about 110- below o· r 
at at.oaphor1o pressura. The oake. rro. the Kllokita~ plan~ are 10 x 10 x 1~ 1nohe. and 
.eigh bet.een 80 and ,0 pound.. Upon removal eroa the pre •• they are wrapped In paper car­
ton. and .tored t •• porarl1y 1n • h'8avl1y 1nsula.ted box to p~e ·"nt 1·0 •• or the ga.. Dry io. 
11 transported and 301d 1n oartone. It may be r.converted later lnto li~u1d Garbon dioxlde 
to tl11 the oont&lnlr. Uled by loda tountalna and bott11ng .ork •• 
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A proal •• has reoently boen developed whereby 11~uld carbon dloxid. 11 dlliverld to 
customers lom •• hat along the 8aml 11n. a. galolint would b, del1vlrld troa truok.. fhe 
truok. 1n thl1 eaSt howevlr art retrigerated 1n order to ke.p the prl.lure down to bet ••• n 
300 and 400 pound.. Th1a prooo •• av01da the .fr.1ght oharg •• on h.avy .t •• l oont&1n.r. 
that would otherwl.1 have to be shipped by the consumer to the taotory tor r.tl111ng. 
When oarbon d10xide 1. at 70· F 1t dive lop. & gage preslure ot 845 pounds per aquare 
inoh and reaohea a gage prlsl,ure of 1000 pll at 82° ,. Thl OOlt ot rttrll.rat1on there­
fore mu.t b, balanoed against the C08t or oontainer. Itrona enough to wlthltaDd auoh hIgh 
pre.lur ••• 

.!!!.!!. : 
Th. Ult. or dry lce are man1fold. It has not y.t be.n dly,loped •• a praotloabll 

retrigerant tor household use. It 1s used extlnalv.ly ln tranloontinental ahlp.lntl to 
prlvlnt water 10. trom .elt1ng 10 rap1dly. Another 1.portant ule 11 Ite valul 1n trult 
Ihlp.lnt, not .ntlrely al a refr1gerant howlver but to .nT.lop the truit in a C02 at.ol­
phere and thul prlvent deoay. For .xampl., oherr1e. Ihipped tro. the Paoltl0 to the 
Atlantl0 ooa.t w111 10.0 from 7 . to 10 poroent 1n a trancont1n.ntal trlp If h.ld wlth 
wat.r 101 ·alonl. B7 puttlng oakes of dry 10. In tho oar an at.olph.re ot oarbon dloz1d. 
la or.atld .hloh reduC'1 t he losl to lel8 than 1 pero.nt ot the Iblp.lnt. 

Dry 10' 11 UI.d also aa a refrigerant to send fllh, .eat, truit., and oth.r p.rlahabll 
goodl .through the malls 11ne. there 1. no drlp tro. the paokaaea. It 1. u'ld to produoe 
rap1d fr.e.lng of tru1t. It aeo.a that per1.habl. food. lt tro •• n •• ry rap1dly wl1l hold 
their natural flavor muoh better t~an it they are frozen b7 the noraal •• ohanioal proo •••••• 

Another USI for dry 10e has be.n d.v.loped 1n the a1rplan. indu.try. In order to g.t 
r1vot. t1ght thoy are f1rat cooled w1th d~y 1.0 and thon dr1.en lnto tho bo;... Th. r.­
lulting expan.ion fll1s the holts ~9!ldly and prav.nta th.m tro. workln, loo.e. 

Sinci carbon dloxld. 11 non-inf l ammable It 18 uSld to a great extent In tire extln­
lul'h~r. whir. It 11 ln the l1quid t or.m. filling the heavy .t.ll oon,&Lnera tor power 
plant. on land and 1n .h1p. 1. frequ~ntly don. by 11qu1ty1ng dry 1 •• , t~u •• ay1ftg .hlp •• nt 
or empty oontainers. 

Th. mo.t glneral UI' or dry 10. II 1n the 101 cr •• _ and diiry lnduatr7. 'no raoul 
quantltle. are UI.d ln truok. that gath.r .11k and o~ea •• 101 Gre •• 1. T.ry ·ottln r.talled 
wlth a f.w pleo •• of dry le. In the paokage to hold the 10' ore .. trolen b.tw •• n •• 1e and 
oon_umptlon. Long diet.noe Ihlp •• ntl or 10. Dream depend upon dry 10e alao.' Ixolu.1T.ly 
to keep 1t tro~.n dur1ng trana1t. 

Produotion: 

The aoco.pa~1ng table ahow. tho produot10n of dry 10' ln tho Horthw •• t and in th. 
Un1ted Stat ••• 1noe 1929. Fro. th1. tabulatlon 1t 1. appar.n1 tha' tho produot1on in 
tho P.c1fl0 Northw.st tor t~. 11 year. - 1933 through 1943 - hal lnor •••• d 10 t1 •••• 
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produotlon ot .011d carbon dlox1de 'drl lee) In 
Tbe Unlt.d Stat •• and 1n the Paolfl0 North.eet 

!!!!: Paolfio North •• ,t Unlt.d S-t&t .. 

!2.!l! !!!!.!. .l.uthor1t~ 

1929 14;000 rortunl, Jill, 1,,2 
1'30 35,000 " " 
1931 45,000 n " 
1'32 250 60,000 " " 
1,,) 356 
1,)4 546 
1"5 810 ..... - .. 
12)6 ,)6 
1937 1,050 156,600 1,40 oenl'" 
U)8 1,1)0 
1,,, 1,4,0 178,400 " " 
1940 1,nO 
1,41 2,560 214,700 far Prod. Board 
1,42 2,,40 252,800 " " 
1,4) ',55° 270,000 " " 
1,44 (partly •• tlmat.d) 4,0,0 )00,000 

Yuturl dl .. and. : 

It 1s ot oourl. Impolaible to prediot the t~ture ot the dry-lol Indu.try. Hew u.e. 
tor It are bllna round every day. One thIn8 applara oertain. Thl Indu8try 11 hlr. to 
.t&1 wita an IVlr-widening fll1d, 

In the earl,. d.ay. the Dry Ioe Corporatlon or A •• rloa, one o'r thl earlielt produoln& 
&g.nole., .et up thl tollo.lng potlntlalltll' al an annual target: 

Carbonatld bey,rag •• 44,000 ton. 
?ran.portation ot fruIt. and v.getable. )7,500 
loe orlam retrlseratlon 150,000 
Frozen toad. 1,500,000 
Exprlll and truok for unfrozln lI'ats ,0,000 
R.trlglration at carload _hlp .. ent. or 

periahable tood _tutti 1,800,000 

Total annual d •• and ),621,500 ton. 

" 
" 

Th1s 1. only 12 t1 ••• tho 1,44 produotlon and 1. not at all lapo.alble ot r.alllatlon. 

PriOla: 

The lale prioe ot dry 10e ha. varled trom 5 oent. per pound 1n the lar17 daTi at the 
indu8try to 1.5 oent. or po •• lbly eVln lowlr 1n thl oompotitivi .arkot ot Wiohlean AlkalI. 

AVlra" prioe, are diaolo.ld 1n the roUowinS tabUla.t1on: 
AVIPa •• 

Produotion "1,,,lnUI 
Authoritl Plriod ton. RlVlnUI 211' tOD. 

Gu-I •• corpg 1,,2-1,44 14,650 
* 

864;602 $ 5,.20 
U. S-, Cln.u. 1"7 156,600 4,616,?J7 2'·50 .. .. 1,,, 178,400 5,5,2,)15 )0.,0 

!I Bal.d on aotual I.le. and aotuBl revenul. 

!I Produotlon -.y .ub.tantIal1y ,xoeld aotua1 .a1.1 and thul r.duol ."'lraSI re.lnue, The 
rev.nuI' gl"'ln al'l idintitiid a. "valu." in the 1,40 oen'u, rlport and • ..,. not rlprl­
•• nt aotual eal ••• 

• 
n 

• 
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Alhland, Orllon, plant: 

Thl I1thia water apring' at Alhland art a laurOI ot natural aarbon dioxide. 'hi 
Gal.!OI Corporat1on ot Seattle and Kliokitat ownl lea ••• and land lurroundlna the ••• pring. 
and 11 now Ingagld 1n the oonltruotlon ot a •• oond plant tor the aanutaoturl or dry 101. 
fhi_ plant wl11 hayt an 1n1t1al oapac1ty at 5 toni per day, whioh 9111 b, inore.a.d to 
10 tone per day .1 .oon al the exiglno1,. ot the war wl11 permit. It 1. alia oont'.plated 
that both the Kliokitat and the ,shland plant. wl11 1n at •• yla.rl b, lnoreaa,d to 20 toni 
dally oapacity oaoh. 

KERCURY IN SEPT&YBER 1,44 

Acoording to the U.S, Bur.au or Win" monthly meroury report r,l,.a,d Nov •• ber ), 1,44, 
produot1on and oonsumpt1on ot mercury 1n Slpt •• blr .ho.ed no chans' trom the 2500 and 3,00 
tlalkl, relplctlvlly, reported tor Ausu.t and, al a oon.equlnoe, etooke agaln deoreal'd 
notably. Th, Abbott, Ne. Idr1a, N,. Almad,n, Ut , Jaok.on, and R.,d .1n,' 1n California, 
th' Cord.ro in Nevada, and the BonaDza 1n Or.gon produoed 84 peroent DC thl September total. 
£llvln other .1ne. that producld aorl than 15 Clalk. each art a. tolloWI: Ord and Pint Mounta1n 
In Arizona; nelln, M1rab el, Knoxv11l" Guadalup" Culvlr.Balr, and Altoona 1n CallCornla; 
Red Rook 1n ' N.vada; Hor.e Heaven In Oregon and laldron 1n Tlxa •• 

Porlod 

1'3' • 
1,40 · · · 
1,41 · · · 1,42 · · 
1,43 · · • 

1,44 : 
JAnuary 
February 
March 
April 
Way 
June 
July 
Augu.t 

Salllnt staUsUOs on meroury ln th, · Unit.d States in 1",-43 and in 
January.Septe.ber 1~44, 1n flalk. ot 76 poundl laoh 

Stock. at end or p~riod 

Conlumpt10r 
Conlu.lrl and Producerl Pr1ce per Clalk 

Productlon 
deale,.. 11 y at N,. York 

A.erage Konthly 

1,553 J/ 1,742 12,600 376 $ 103.,4 
3,148 2,233 14,100 607 176.87 
3,743- 3 .• 733 12,400 43' 185·02 
4,237 4,142 10,700 1,377 l?6.35 

!!I 4,327 4,542 13,200 3,457 lH·21 

llonthl), 

4,400 3,400 11,300 5,45' 151.60 
3,800 3,700 ,,400 5,450 130.00 
,,800 3,600 ",00 5,011 130.00 
3,700 3,200 ',700 5,604 128.20 
3,400 3,100 8,,00 6,171 115.54 
3,000 ',400 ,,000 5,757 101. 6, 
2,700 3,000 ',300 4, 025 100·56 
2,500 3,,00 ,,100 2,252 104 . 04 

September 2,500 3,,00 8,400 1,'36 104.28 

!I Larsely exolude. rldl,tl1led .etal . 1I Hild by reporting companlls . JI Apparent 
consumption. ~ Based on CinAl figur,a • 

CII-82 -
'or aal., 

•••••••••••••••••• •••••• * •• * •• 

Nearly ne. 25-ton Herre,hort qulok.ilvlr furnacej uled only 6 month'; 
now •• t up about 38 ml1 •• north or "odrord. Alklng prio. *'300. 
Commun1cate wlth Yr. L. Nabut, Security Bldg., Portland, OreSon. 
Phono ATwator ,211 • 

•••••••••••••••••••••••••••••• 
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