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Dllla' Pollets reacl with Il.lnu)spherlc molslIXe PEsnCIDE Till, ~tId~J. I~"t 10 ,Ish. Kt\!' ~ (>/ '11<" .• 1' .... 
101ennandrelease the poIsonous gn tmo-$;ttl/lf .I)Q' 01'* aq""'lc ~,fr __ I •• ~ ~1,""nIIl''''''I''' 
(Syn:Hvdrogen f'tlosphlde). TtM, reaclron ~Ins feu 'Will hI, To "nd U.e On" By C.ulllt6 '" .- • ~ ~.d *ft 
about 1 hour after expoSure 10 alt. Atmospheric "~pllc.IGn 01 Puson' Ur."., TII,I, O".tl by c:1u nlnO tt"'~1 0: 4. pts. , . 

• 
a~/d"'"'~I"""""_ "11,''','.m'\!'I'I~~u.rtl dictates 1M nl, • $lIp'lvl,IO)I'I AlIoS Onl, Ffl lP1o~e U ... Cn"tel ..... ~.:...:...:- Lt Ili 

llU ...... " fle .. "'. 15, Til. CermltO: "ppllc-Ito," C.lllf1utlon ...v'r-'I ~ UN 

PHYSICAL OR CHEMfCAl HAlARDS: S~ 
10MOUt Itill'IlTlon II'IOY I~" pellfll COrM Inlo co.' .. 
loCi WIlt! wol., 01 olMf Ilqllldt. pto,¢tpfllnti leclch 
COfTOIIyely with Cop~ bra .. Qold ond 0"* 
PI~1oW ,",,01,. 

SYMPTOMS OF PHOSPHINE fOISONING: 
hMollon 0' celtl. dlatdW<J. ga.lt:e polnl. aeu'!. 

... Indlg..-tlon. dlulMSI. dry cwg", 10 .. 01 appem •• 
In1tnM ItoInl. 'WolTll1\l\g. Irio~ pupil\, cMkIrJ9 
oHoctt. , .. Ung. 

ANTlOOTHIRSt AID: Any olltl. CI~ may bf' 
laUIl ollYmploml 01 photph1ne pOltolllng. At lfIll 
"amfll\J lot. ytcflm 10 flfth ok 'O\'II'n4dfaf.,y. CAU 
~ £)OCtO'llay If'Ie 'I1cllm down. .... p wOlin wilt! 
blon •• ll. $lIppl, pur. (ll,"'" ond mOlnlaln fetpl-
1011On, orlmcallt II rw.:.nory. unlll I1Ie docfOl 
t:ll1\Yet. " It.. Jallel' ()I 1M-~t dull t\at. bMft 
'.,allow.d lema ..... lcUm'o open 0" and 'ndoe. 
VOnIlIfl)g wllh f '.Otpoon 011011 dlnah·.d In a ~IOU 
01 wOlm wolel .• epeal unllllt!. yomll (luld II clotol. 
fUt VJCnM "'''crtr ro HOW.'" ,oy '". Ylcllrn 
Qown Onell.movol 01 ony conlamlnol.d cloll'ltng. 
X"pwolm. 
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PELLETS 

A F,,",I'J~1 FU Ute Al:ilIIISll,.hMII 
l~se[11 Whle" Infest Llsttod Rilw ""ltlllh,.1 

eo,..,-.od1!lu AnI! h1lllla1 ftdt 
A~"'",,,,,,,:~~ ............ IJ" 
httIh;l~: •.... , ....... , ....... , .............. 41" 
IOlAl , ....... , .••••••.• ,', ........... , ... ,'" ....... 100 .. 

"f/II!Itf trIIP OUT OfIIIACH or: CHILO'" "f/II!Itf 
.;et.,. DANGER-POrSON .;til., 

tteferIIertI .. "...oI1fMtrIl .... 

1'1rCI~: 1IIdv-;. ~1"II'IrlKll-"-'Ofk141 hO 
1I11l. Dl1II'01l'll _1 ... '~ unlll ~!U6 
iii clMor. I"ICI YlChlil TO MOtI'ITAL 

,~, hrMH. -.k_ ~bMI\ Q ... ~.~ 

~~C==~.'Ci~Abf,:='.i:=IW.,. 
Me N<HI 'o~",.,. AOdl!IcMI '11" AId "oc~ 

"_O¢~ I, 0< w .. _ , ... t>+'~. ~~".,."'" 
uil. ___ ....... ~,b~ .... ', OIQoo_, 

~., 1 ... "'<Jt,"""""" .. ~r.k.I~II. 
J~""'.l""'O."iI~ ,fA (1Iob.lI!I>o...., NO. JlN1l1'W1' 

IrA .• ~IIIr"~Ho. U ... ~) 

Nfl C"""": ,Nt,.. ... 
tt.t W~l 4* II'OfM (2 11K. Ut ... , 

It II 0 ~nr. of f~J low k)...-1ftII ptOd;Id' I 
rno~.ne~~~!"J~~. 

FIsler _ m.lll$lru::t1(11. ~d.l 11tW"'~1CA.· \ 
Tl~ PFl<XEctFES Foo. DEnA' PELLE:TS ND 
DElIA'TABLETS" 1(1' detail .. use 1rt!lrtdlcnt. 
~ as direcled ''*eln OI!I.' Alliels "'II aid In 
lhe (:(I'\lrol d ~ ..,...n. rIli#J l'IeA'Il, s.sw 
¥/1!111 tuM. rtd 1101.1' beelle. 1~lan meal moth. 
.sew Icdhed !Ja'n beella, confused lieu bHlle. 
D&.m ...avll. 1M IneTt P'~1t aliges ( .. larvae­
.-1. 

tTOIAOIIJID DllPOfAL 
STORAGE: llof, In cOOl. rJr/. lod.fd 't'tftIi1oted 

f:"~t!::~d!~d'~~~: :::: 
,101'. nfOr MIMI or ~ QUOIMtt • 

PISf'OSAl OF IM.1'Y fLASKS: ,1utI! ..-..oJ 
nm.. '111~ wal ... ctUth and bur)'.,ury 11~. 

Th, tlO)(Iklll1 "A",PLlCA liON PROCEOunEI FOR 
DEn". PELU,U ANO OETIA' TABLETS" ,ncl"IN' 
!.HtUCTIOI-ISfOR(N.TRA'UIT FU!lIOA1"IQNOFUUP. 
HOI..O$ CtlIlTAIltIl-le c.uLl(; COVWOOITIU WITH 
D£TIA' GAS EIC'B, DETIA" PELLEU AND DETI'" 
TABLETS" ,1, 'N" oll~~.II~t. ThlJc"nlllnl~c1lic 
III' I~'t<"':llonl cone"nl", \t., ,,,,,,101\\(111 (11 1111.<1 
A •• ".'I~'I"UI C._Ullin, '11 •• 1 "U.,,,,uu, •• ',,'t, Ifll"'" 'If'ull .n4 'rtrU 1.\uu). 
Inf"'II!Ulon to~" .... lnt 60ug, ... 6 tIII'OSUr •• ud 0111., 
Inloo,..uCIII ",etUII, 10 p.o~rlr un 0.11." ~II.II. 
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RESTRICTED USE 
PESTICIDE 

For Retail Sale To And Use Only By 
Certlfldd Applicators Or Persons Under Their 
Direct Supervision And Only For Those Uses 

Covered By The Certified Applicator's 
Certification 
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INTRODUCTION 
This brochur. hu bMn pr.par'" a. an aid In "'uc.llng u.or. of Doll.. P.II.I •• nd Doll.. Tabl.I •. · 

Th. hl.lory of Dell •• I. long, d.llng back 10 Ihl mld·la30·'.ln 1870 Ihl flrsl Dell.· .aluminum pho.phldl prep;.'" 
tlon WI. Introduc~ Into the United Stat •• , DeU.- G •• EX·B. The manufactur.r, Dr, W.rn.r f"r.yberg. Cheml~I;:'l('" 
F.brlk, W.lnhllm, Will Germ.ny w .. Ihl .. rty plPnMr In lho developmanl of pho.phlne .. a fumlg.nl. 

Aluminum Phoep/llde prtpor.llon. produce. pol.onou •• nd loxlc gil. Whon utld properly lhoy .rt I"tellve .. an 
lid In conirolling In.ecl po.11 of Ilor ... raw Igrlcullural commodlll •• , proc ...... food ••• nlm.1 f_., non-fooa pre 
duel., and .Ior'" tob.cco .nd .rt de.lgn'" to .ccompllsh lpeelflc ob]",lIv •• when utld .1 direct .... 

lila th.lnl.nt of R .... rch Productl Comp.ny to provide Informallon In thl. brochur. which will ba blnlflclal iq the 
Iralnlng of UHf'. 

IMPORTANT 
De"" Pell.t •• nd Dell.' T.blat •• rt to be u •• o ~nly by qu.llfled .dull porsonn.1 th.t mMt the cartlflcat;on '0· 

qulramlnt. sllpul.led In Ih. F ...... llnllcllcld •• Funglcld., Rod.nllcld. Acl of 1872, II .m.nd .... Niliher proJ,;·" 
'I to be uled. atored or olherwl .. handled In or n •• r homes or other r.aldenclI. Neither product 'I to be used IIJ~ .1: : 

purpose or In any m.n".r Olhor Ih.n tho •• con.lst.nt wllh I.blilng. 

Important: 80th the 'abtl on the container and thIs brochure must be r •• d, studied and reviewed before using eilt.t;'f 
Dell.. Pall.11 or Dell" T.bll". 

... , .. 
•• • • • 
•••••• • • •• 

• • •••••• • 
• • • ••••• • 
• 

ABOUT THE PREPARATIONS 
FORMULA 

Al/Jl'llg~m Pho.phld ........................................... "................................ .5"; 
1n'''~Q~redl.nl. ................................................................................ .3"< 
Tota! .•••.•. , ..... : .........•.••...••.•..•.......•••.•.•.........•••....••.•.•......•............ lCO~~ 

•••••• • • •• 
•••••• • • •••• 

•••• . • Registered Trademark. 
• 

• •• •• • • •• 
• ••• - .. . . 
•••• 
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DETIA"' PELLETS: Thoy con.l.t prlmo;lIy 01 a mlxlure 01 a .ery pure Ilumlnum pho.phlde, ..... ,monl~m c.r~ 
blmlt. Ind ur .. pre .. ed Into hlrd, nOlrly .pherlcal pell.to about SIS' In dllmeter. Th. pellota w.lgh 0.6 gra .. " 
each Ind will rei .... Ibout 0.2 grim. of hydrog.n phosphide. Th. hardn.,. of the pell.t la c .. efully controlled and 
Is partlilly re.ponslbl. for Ihe delly.d r.I ... .-of pho.phlne. Th. sp.ed 01 Ih. relctlon Is d.pend.nl on commod,I;· 
temperature and re'atlve humIdity. The gr.ater .ach la, the 'Ister the re'e"e. After decomposition 0' the pellats a 
gray.whlt. powder remains comprised mOltly of aluminum oxide hydrate, aluminum oxide and • trace of unreaclod. 
tightly bound Ilumlnum pho.phld •. 

Th'J pellets are picked In .tapp,red aluminum fl.sk~ holding 1660 pellets •• ch. Bec.use the fllsk •• r. resealab!e it 
10 posslbl. 10 remo.e only the number 01 pell.to required. 

DETIA"' TABLETS: Tho tlblets weigh 3 grim •• Ich .nd will rei .... lboull gr.m 01 hydrogen pho.phlde '~h", 
Ire 4/5" In dllmeler Ind I/S"lhlck. Decomposition 01 IheIlbiot.Is olower Ihln Iho pell.ts. Th.y Ire loos. pac~.~;n 
.crew·lop Cln. holding 500 I.bleta elch. 

BOlh preparations f.IC\ with atmospheric moisture to releue hydrogen phos.phlde)" accordance with the fOllo'A'~nQ 
formula: 

21tiP + 6 H20~21t1(OH}3 + PH3 • 

WHAT IS HYDROGEN PHOSPHIDE 
Hydrogen phosphide, more commonly known and referred to as phosphine, II • colorle5l, to)(lc ga. posseSsing an 
odor like that of decayIng fI.h, garlic or commercia' carbide, It Is yery volatile with. high vapor pressure. T~'I! 
penetrating capability of hydrogen phosphide Is great. The combination of high molecular activity, Vlpor p1essuft'> 
and toxlcl\y to Iniects Iccounta tor Its wide .cceptance .s • tumlgant Re,ldual tolerance. have been establi~'if:'fj 
110.1 ppm lor rlw Igrlculturll commodltle. Ind Inlmll foeds Ind 0.01 ppm lor proc03oed lood •. 

USE PATTERN 
COMMODITIES APPROVED FOR FUMIGATION: Both Ih. pell.t. Ind Ilbl.l. are regl.t.red w,'!' :.,,, 
U.S. Envlronmenta! Protection Agency for the post harvest fumigation of listed raw agrlcultura' commqdltie::. ~:,!, 
cessed foodS, animal feeds, non·food products, and stored tobacco. 

RAW AGRICULTURAL COMMODITIES 

FUce, Wheat. Barley, Corn, Oats, Sorghum, Millet, Rye, Popcorn, Soybeans, Cocoa Beans. Coffee ·Beans (raw). 
Filberts, Peclns, Pistachio Nuts, Walnuts, Cashew, Brazil Nuls, Almonds, Peanuts, Sunflower Seeds, Cotton Seeo, 
Safflower S •• d., S •• d and Pod V.g.tabl.s, (Adzukl R.d B.an., Black.y. P ... , Glrbanzo. S.lns, Groat Northern 
Beans, Gre.n Split P.as, Lentils Pe .. , Lima eeln., Michigan Navy Seans, Molh S.ans, Mung B.ans, Pinto Beans. 
Split Urds), S ... m. Seed. 

PROCESSED FOODS ~ . 
Cereal Flour., an"b Milled Fractlona, Soybean Flour and Milled Fractionsl POlished RIce, Macaroni, SPiU;""-! 
Noodl •• , Puta, Milt (proc.soed grlln.), Slk.ry Mlx.s, Packag.d C.reals, Pretz.ls, 0.) M •• I, Splc •• , Whole \\",~~, ~ 
Cream 01 Wh.lt, Proc •••• d CofloelTel (roasled·drl.d), Prepared CoCOI, Drl.d/Processed MOII·Flsh·ChO,,';r,. 
S.asonlng, Condlm.nls (ground), Cookl .. , Crack.rs, Snick Foods, H.rbo, Sugars.clntlr Sors·Clndy, Nondo'·, 
Creamer., Cried Powdered Milk, Processed Almonds, Brazil Nuts, Cashews, Filberts, PMntJtl,"ecans, Pist~d'I.' 
Nuls, Wllnuls, Dehydrll.d Potllo Producla, Orl.d Appl.s, Dried Pelch.s, Dried P'.", Prled':;plnac~tII4t~):;ur. 
rots, i?rled Eggs, Apricot Kernels, PrImary Veut, Dates, Fig!., Prunes, Raiatn., Saltana': •• •• 0 • • 

•••••• 
ANIMAL FEEDS 

NON·FOOD PRODUCTS 

• • • 

•••• 

.. 
••••• • • ••••• 

Collon (clolh Ind unproc •••• d), F .. thers, Human Hair, Rubberlz.d Hair, Vulcanlz.d Halr,H4"Hllr, Wool, tobacco. 
Wood and Bamboo Productl, • • .: •• : 

J' 
2 

.. . 
• •• •• • 
•••• • • •••• 

.. 
•••••• • • •• •• 



r c/4 

I INSECTS WHICH CAN BE FUMIGATED WITH DElIA" PELLETS AND TABLETS: 
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Used as directed they will provide In aid In the control at granary weevU, rice weeVIl, ma}zs weevIl. tesser grain b(,ler. 
saw-toothed grain beetle. confUSed flour beetle, Indian meal moth, red flour beetle, bean weevil, cigarette be~litl. 
clden., .Hgoumal, grain mQth. yellow me.1 worm, MedUerranean flour moth, and drIed fruit moth. 

R_fer 10 Ih ••• ellono titled APPLICATION PROCEDURES for delall.d u.elnstructlon. 
--------.----. -- -------_ ... 

CAN THEY BE MISUSED 

Yesl A mIsuse 'a any use that contributes to Ineffectlve results or Is likely to result In I situation that 'I dangerouS (:f 
hazardous to life. Or, II I UII lneonolltlnt with IlbOlIng. 

1. DOSlg8 recommendatlona hive be.n carefullY' calculated. Users should not exceed label 
(ecommendatlons. U I~ Important to reaUze that a Shortened exposure period cannot be compensalad 
for with an IncreaSf,d dOlage. 

2. Hydrogen phosphIde Is a very vol.tlle gas wllh a high vapor pressure. Even though .xtremely toxic tu 
Inaects It Is very necessary that any structure being fumigated be se.led ,8 gas tight as possibJf' To 
miss seaUng. any single large openlnQ will ruin I fumigation. To miSS se.llng only • very fe~ SI1.d.! 

openlngs_ or cracks will materially attect resuils. Furthermore. any leakage could under tp.q.':lil) 

clrctimet.hces endanger life. 

3. Ttley should never 00 uled In such a manner as to allow for the bulld·up of gas wherab,( !'II:l 

concentraUon In IIlr would reach the lower Ignition level of 1.19% by volume (17,900 PP!T1). 
Recommended dosage levels .re far below that requIred to reach the lower limit. 

4. In contact wUh water or other liquids they can under·go $pontaneous heaHng and spontaneous Ignition .,: ~';.,~ 
evolved phosphine. Therefore, never use pellets or tablets In a manner that might lead to contact with walm VI 

other I!,!~~<l'c 

5. Th. r.I .... of hydrog.n phosphide from both pr.paratlon. Is contrOIl.d by design. Th.r. Is no sa';· 
to aoceterate the deCOmp~8[Uon and reactlon. 

8. Hydrogen phosphide i. capabl. of p.n.trallng through a wide vlrlely of d.n.e and/or seeming I)" ~il' 
tight materj,ala. fliOSI masonry block Wills, for examp!e, will be penetrated given enough time. 'The ent: 
result coufa 'bet ,n Ineffective fumlgatlon and the endangerment of nte In adjoInIng rooms. The sarHfJ .:. :w.,ld be tr~1 of foarly construct,ed wooden structures. , · . ...... - -- .-

• .. ..... 
7 .•• ·Hydrogen phosphide reacts· o;orrostvely w\th coppe'l bran, gOld, and other precious matalSe, 'f:· t ,·· 

• •• wllch gear, communlcatlon devices, email elactrlc motors, ate., should :,e protected or removed t>el:)fe 
• •• ~'Q.tlon. n remonl II Impossible lome protection cln be attcnded by using lIiselln6 On cORta..;t 

golnts or Ml~y wrapping d •• lc •• with heovy polyelhyl.ne film. 
•••• • ••••• • • • 8;' Dell.- PeIl,I. .nd Oetl.- Tablets must not be used 10 that they or their unreacteCi resid\les 

:' '4<1"... In ~~,~r with any proc •••• d food, •• c.pl proce.sod brewer" ric., man, Ind corn grns stored 
• 'In't1r.werle, Iqr,u,. In the mlnuflclure 01 bel<. --. .-•••• 
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APPLICATION PROCEDURES FOR 

BULK RIoW AGRICULTURAL COMMODITIES 1 
- --.....-

FOREWORD: Pell.t, are partlcullrly .ulled for tho fumlgltlon of bulk .tored commodltle, In conventlona' g'.'" 
elevator type vertIcil bIns or· ellos. Such structures are Invlrlably equipped to .aslly turn or Ir.nsfer commo!Jll·os 
from one bin to another. rablets, on the other hand. ar. particularly lulted for UMln Itor.gellelllUel that are not 
equipped to conveniently turn or tranlf.r commodities. Ther •• fe many luch "flat Ilorlge" Itrucfur •• routinely us· 
ed by commodity hlndler., A typical e.ample would ba a metal or wood frame building. 

"The application procedure for peUeta or tablets In vertlc-al bins Is to anange for their uniform and continuous a\1,ji 
tlon to the commodity stream I" bin's filled. The fumigation of flat storlge with p4l1ets or tlblet. Involves I~·eir 
uniform dIstribution throughout the commodity mass using probes designed for such use or scaUerlnijo them on (he 
commodity lurface. In either case I prerequisite to fumIgation Is a storage 'aeitlty that eln be properly sea.leo or 
otherwIse prepared. Proper prep.ratlon Is essential for two rea.ons. (1} to Insure to the extent pOSSible the eUect:ve 
control of Insect. and, (2) to protect man and other form. of IIIe from hydrogen phosphide during the fumlgal'on, 
Hydrogen pho.p~lde Is highly volatile and will penelrale Ihrough, given enough lime, a variety of aeemlngly gas 
tight matarlals. As an example It wlll.lowly diffuse through concrete. Diffusion through I.IS dense mal.rlals will be 
fllster.1t I. therefore Imperative that .UadJolnlng rooms, bins, silos or other enclosed spaces I:"j evacuated while the 
'"'!llgallon I. In proc •••. A. will ba shown In Ihe EXPOSURE GUIDE. fumigation will take .eY~r.1 day •. 

-- ---- - _. --

Prep.ratlon will con,l.t of at le.,t the following .teps: 
Gr.'n olo.atar type bin. and 11100: (1) Sealing of .11 tunnel outlet., apouta or gete. with putty or caulking 
compound, In some cases It wtJI be POSSible to use heavy polyethylene bag. or film In .cortlblnallon with 
hlgh·tack masking or duct tape. (2) Sealing off any other connecting opening. Into the bin. such as .. 
downspouts from other bIn •• vent holes Into adjacent brns, atmospheric ventilators. and manways 
us1ng gas Ught material'. 00 not .use burlap bags. paper or other porous material •. 

Flat .torag:: (I) Se.llng of all oponlng. ouch IS 88ratlon duct oponlng., vents, door., .pout.;, .nd 
windows. (2) Sealing off any connecting downspouts. elevator legs or canteyor •. (3) Locklflg or otherwis(> 
securing al1 entry way.. ________ _ 

fn eddltlon to tha foregoing other et.p. must ba tlk.n euch as notifying local.uthorltle. (fI", pollc., otc.). posting 
of danger sIgns, being certain fIrst aid Information and proper respiratory protection equipment I. at the site, being 
certain-that an adjoining faclliUes are evacuated. posted and locked. being certain of the recommended appllcalll',· 
proc9dures. and that operators have been trained and understand labeling. 

DIRECTIOHSIPELLETS:2 Pellet. are designed for u •• 'n automatic dlapenaer •. (1) Determine dosage and pt'", "'" 
required numbar of pellat.'nto the dlapen.ar re •• Nolr. (2) Starttranaftir of tha commodity. (3) Allow the bin to 1,'1 'v, 
a minute or 10 and then activate the dl.penaer. (4) Ch.ck the calibration to ." that tha f.rOI!'" addl"on ral. Oa. 
been achieved. (5) Upon complotfon of the tran.'.r the dl.pon •• r ahould ba empty. "a fe.,tpe,reflremaln place :r.crr 
back In Ihe pe,'el fla.k or, acatt8r them onto Ihe aurfaca 0\ the commOdity. (6) C:o •• anil .. ~ the till ~~34,t~ oed 
post. danger Ilgn. :..... • • 

•• • 0 ••• 

• • •• • 
1oe\la~ Pellets and OeUel! Tablets may be used 8S descrlbed In this secUon for fumigating processed ~l;:.~r~rIl .. ~ 
mall, and corn grits stor~~_.I~~~~!rles for use In the manufacture of bear. S... ..: .. 
2· •••• 

Tablets may also be used In Sp6{!IBUy designed automaUc dispensers as described herein. ..:'. i 

.. 

••• • •• •• • 
•••• • • •••• 

•• 
• ••••• • • •••• 
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DtRECTIONIITAILETI: Whe~ loblel. oro p_ Inlo commodltlll .Iored In II.t Itor.ge. lhe procedure Is more 
complicated Ih.n Ih.1 for IUrfO" .ppllcallon or Ire.llnlnl 01 vertic. I blnl.nd c.lI. for more pl.nnlng. organlz ... cn 
and In practically .very el.e Nv.rA' tyorker. under the IUpervlllon of • coordinator. The belle procedure .s hI 
uniformly Insert. or probe. the required r.-Jmber 01 l.bl.l. Into Ih. commodlly PilI with .peel.lly a.llgned probo, " 
I ..... nll.llh.l. p .. fumlg.llon pl.n be ado pled .nd fOllowed. The following hypolhellcal.ltuallon 10 offereo .. a 
guide: 

f. A building 50 fi: wide end leA TtToiiit with 'graln level": -10 • dlplh-ol15 fl. will hold "boUI 60.000 
bUlhel1 and requires. mlnh ··,m dOllge of 3600 I.blell .1 60 per 1000 bu.hel •. 

2. Delermln. Ihe .re. of lhe grain IUrl.ce II Iqu." f .. 1 .nd divide by 60 (.q. fttl) 10 determine Ih. 
numbar of probe Inlertlonl required. 

eooo = 100 ~robel 
60 - -- -- . 

3. Divide Ihe dOllge by Ih. number of probeS 10 delermlne Ihe number of I.blliliprobe. 

S800 labletl =30 I.bleiliprobe 
100 probes'· -

4. The deplh of Ih. grain mlnu. 3 fl. produclalhe probe deplh. 

15'·3':12'. probe deplh. 

5. Aalh. probe la withdrawn from. d.plh of 12 fl. I.blela .re dropped ev.ry 12lnch.1 0' 10. By divid'o~ 
Ihe probe dOllga (36) by Ihe probe deplh (12) produceolha number of I.bleto 10 be dropped every 12 
Inchel II Ih. probe II withdrawn. 

!! :3 I.blela ~r drop 
12· - '. 

8. Experience shOWI that two workefs can mike 15. 12 ft. probe Insertions per hour Including tablet dror:s 
during wllhdraw.1. Ev.n 10. Ittl probea 10 Ih. required deplh ara lugga.ted beforeh.nd 10 delarmlne 
.x.cl probing condilion •. 

7. T.blel. will begin 10 produc. pholphln. In qu.nlily In abaul 3 hourI. However •• 11 work .hould be 
campl.led In 2 hau," or I .... 

8. ThuI, with the 2 hom working limit I two worker crew can be expected to make 30 Insertions. Witt'! ". 
Insertions requIred It'means 3.3, 2 worker crews. 

100 probel 33 2 . k _ ._. __ =.. wor er crOWl 

• • 
30 Crew Llmll ._. ______ . __ ........ -- ---.. 

• ,8 ... VIis sItuation ellis for 3.3,2 worker crews. The common sense approach II to ula" crewl or 8 work!·-· 
:. Olul I ~~r~~lor tor. tal.1 of 9. Th. bulc requlromenll are now known. I.', 100 Inlartlono with" 
••••• forkers. The ooordinator should then plot the grlln surface and mark the InsertIon pOints, arraopE' ':: lit... tha pllCllllant of tablal contllne,sll appropriate Intervals and mlp out the path to be fallowed_ 

••••• .. · . . • .e .• Whe JIll ~roparallon hal betn mad.lh. probing boglna. The coordln.lar lhould nal.ctuilly take part 
• II hll reisclnslblllty 'I to coordlnat" mark time and aaa that all work II according to plan. •••• .. -... -

• ., ,. Ganor.lly\pllklng gil mllkl noed nol .clually be worn. Onl for IIch worklr Ihould be readily 
...... v.U.bl'-l>t"'v.r •• nd on th.job III. In Ih •• ventlhay ara needed. II will be Ihajob alth. coard;n8tor 
• •• 4 .. to perlodtcetfy teat the working atmosphere above the commodity lurf.ce for the presence of hydrogen 

phosphl.lOlng In .pproprl.I.I .. llng d.vlc •. If concantrallan. dav.lop In th. working .tmasphere 
befara f>~ II campl.l. h. mUlt Ilop Ih. work .nd aeo 10 IIlhlt gas masks arl worn. 

-.--~-----' -+ -- - ------ ----- -.--- ---- --- - ---~--
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Till hypotllltlcailituation pre_ted plO'llcied for alevellurlaee and grain 15 ft. dHp. With an unl.vel commOdity 
lurla'" andlor deeper .torago thelalk becomel mora difficult. IT IS ENTIRELY POSSIBLE THAT SOME F'.A: 
STORAGE UNITS CANNOT BE FUMIGATED BY PROBING DETIA" TABLETS. There may be _oral r .. son •. 

I. Not enough head room to ~ermlt wOrkers to operate the probe •. 

2. Highly pelked commodill .. or otlllrw',,'rrogu'lr lurllces thlt wo.:d over burdln worklra II ~h.y move abc.,!, 

3. Storlge so dHP or 10 complcted that In .. rtlon 01 the probe. to thelowar depthoII Impoollblo, thuI, pr.ve"'ln~ 
uniform dlltrlbutlon 01 the tlbl.to. 

4. Or, Iny other condition thlt will prevent appllcltlon within the 2 hour working limit. 

Unlellihelllillorage unit II tight by deSign and then properly .. aled at the normal openlngllt will be nece.sary to 
cover tho commodity lurllCI with pla.Uc 111m or other gas prool mlt.rllilin ord.r to Obtlln In eflectlv.'um;gatioo. 
II thll I. not POlllbll more lultable lumlgants Ihould be conoldared. 

Tablet, Cf'" allo bft used to SPOT FUMIGATE. The procedure Is to determine the yolume of the Infested ale<s. r"j 
probe .ampie, and then double It. Detormlne Ihe dossge on Ihe basis of the hlgh •• 1 dO.lge permitted in labeling. 
Using probes Insert the tablets uniformly throughout the "Spa''', If the spot Is close to or near the surface place poly 
fll~_l?r other g8SJ~!~f "'!~t.~I'I~ OV~~ t~ .rel foll_ow~~g .Insertlon of the t~bl~t •. 

Spot fumlg.tlon II, albe.t, an In.xlct art Ind wlil p,ovlde only portlal re'ulli. 

DOSAGE AND EXPOSURE 

Fumigation 'I more of an art thin a lelenee. There J. no pr!CJ .. formula _v.nabJe to determlM eXlct dosag'.;l (£. 

qulrem.nt. for a given tet 01 condllfons. It la known thlt hydrogen phoaphldell highly toxic to Ic....,l. at Ve"! 'r,~ 
concentrations. This can be I'Slly demonstrated under contrOlled laboratory condition •. Fumlgltlon In the !!t"j.; .'; 
an entirely different matter, however, and calls for a close ,valuation of eXisting condItions before a dosag{! 1;-, "," 

lectad. There are many factor. to consider but there arts two that are basic. (1) Is ttle atorage structure of such c,:u: 
structfon and desIgn that n can be well sealed? (2) Can I uniform application of either pellets or table':. i.-; 
accomplished? . .. . .. _ .. __ .. . 
A "ye';;&nswer \0 bOth qu;fslTOiiiWIII permit Ihe Lil.ciiihelower dasagoa. A "00" to lither quastlon will call lor 
higher dosagll. . 

Ther. la no wIY In thl. brochure 10 Idd .... ev.ry condition Ihat will affecl dosage. Tlllrefore the dO.lge .chadu!e to 
follow la presented only II I guide. II I. up to tho ua@rlodetermlnewhltdosaga be.1 matcheslhl conditions la :.<!. 

SUG'GESTED DOSAGE SCHEDULE 
Per 1000 cu.ft. Per 1000 Bu,. • 

p.Uets .......................... 100·330 •••.•..........•.•..••.... 124-415 '" ~." "" ...•...... 
rablets ...•................•..•.... 2Q.68 ••.••••••••••••• , •.•••.••••• 24-85 .................. 7.l ~':J ~ ----.-------- --- -.---.-... _------ --" ·f •• rt;----·~ , ~ .. 

;ooa;)~ 

When tabJets .re used for nit Ifol.g. fumIgation It m.y be neceSl.ty to comp.na.t. tor thllXpected h?''ls)r,l d:<~' 
with Incr •• sed dO.lg ••. EVln under the b .. t 01 clrcumsllnc.a I ~ood deal of gil will be 10.t.1I there h.~Re"s'" :'. 
high wind the gas loss will be Iven gr •• ter. .• 5.):> ~ 

_~= __ . ___ . ___ '_ ..•• .,0Co) 
• 0 

• • ••• Th ... tlbUshmenl of Ih •• xpo.ute period I. I critical derermlnatlon. For III practlcil purpolO the t.m~o",'or9 01 
the gr.'n lelhe deciding f.cto,. Not 10 be over·look.d, howaver, II thelmportlnce 01 humldlty.'Both t.mp,,!.~<y'; anu 
humidity InUuenc. the rita 01 docompolilian. The higher sach I. Ih. fl.ter the rei .... Q~~.n P~foJ>~;.oe A. 
.llled, however, Irom a practlcil .tlndpolnt the commodity lemperlture det.rmln.s the'lllpesure plJl.9do, ' , ... . , 
In Ihlt conne~tlon. tha lollowlng lable cln be u.ed as I guld. lor dolermlnlng axposur. ,...,., •. 

6 
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EXPOSURE GUIDE 

PELLETS 

Commodity T.mperatur. 
CO F' 

/ 

Requifed 
Exposure PeriuIJ 

4' &. below •.•..••...•........••............ Below 40' ..•..........•........•.......... 00 Not FU{JII~ale 
5' ·11' , ......•.•.........•..•...•.......... 4()I.53' •.••.••••••••..••..••.•..•..•..•..... 8 days t!g~ hrs I 

12' .15i . '.~~ .. ---:-: :-: ............ : .. ~ ............ 54':59' ....... : .•..... -. :: .....•...• ~' .•...... 4 days 'SO I\I~.) 
16.·20' ..................................... 60'·68· ..................................... 3 days 112 h:S) 
Above2O' ................................... Aboy.68· .................................... 2dlys(46hrs., 

TABLETS 

~. &. below ••••••.••••••••••••.••••••••••••• Below 40' , •••......••....••..•.•.•••...••. 00 Not Fuw!ga1.1! 
5'·11' .................................... 40'.53' .................................... 10daysl24o '!IS) 

12'·15' .................... : ..... : ......... 54··59' .................................... 5d.ysI12:l'''H 
16'·20' .................................•... 6QlI. 88' ...•............•....................• days (g(ll"USo,) 

Aboy.2O' .. . • .. .. .. ... . .................... Aboy. 68' ................................... 3 days (72 "rs.) 
-' ---.-"~-

A .. tlted thl loregolng' .bl.l. I guldl. Wh.n.Ylr POlOlbleoxpolur. perIods should be I.ngthlned Ind nol S".·'C' 
ed. 'Ibo ~tylo tllOCII"" ".ulltll .. with comel dOlago, long .. poeu,. porlodl, _ tppllcallon, '.ne! WIII ••• ,o<! 
.toraQi Itrvc.::O"!=. . • . 

NOTE THAT NF,HER THE PELLETS NOR TABLETS SHOULD BE USED WHEN COMMODITY TEMP~RA1'.H'. 
ARE BELOW ·oO'F. At th ... t.mporltur .. the decomposition 01 tho prop.rlllons II greltly r.tlrded. . - -_. . . --_._ .. _--_.-

POST FUMIGATION f'ROCEDURES 

FOREWORD: II will be Importlnt to IlwlY. mMt the minimum expOlur. requlremlnts Ind to exceed them Who"c",", 
posslbl •. 1111 Ylrtuilly Impolllbli to Ichl.Y •• "100V, kill" 01 Inl.ctl under fliid Condltlonl. Thill. plrtlcul.,', :'uP 

lor tho pr.ldult l"g.l· egg, Ilrv. Ind pUpl. II I. to tho IdYlntlg. 01 tho uler '0 I.IY. thl commodity "uoc,., "" 
lor .s 10'!U IS posslbll In order to Incr .... tho .".clly.n.u 01 thl lumlgatlon. 

Because there II no realon to hive to lerate a bin or other Itrueture It 'a not n&CII,ary to follow any lsi pIG.,.'j :. l::: 

such .. r.mOYlng ."'1, opening v.nt. and doo", actlYltlng a,,"tlon dOllIC .. (II pres.nt), tic. at a specltiod t'H .• 
Once minimum -,,:po'ijIe requirements have been met the commodity cln be a.ratld, tran,farred or 11ft alon.;, 8\ Ille 
option Of thl u •• ~ •• : 
t'"t'''2 • 

Any r.mo.lnlng..li.o.J,lnl will dlnlplt. rlpldly to atmosph.r. onc. s .. 11 "" rlmoyed Ind thl commo"", ;S 
dlalU_ by phYSlc.'!"nsllr or .. rltlon whither lorced or nlturll. In order to pllc, tho propolltlon In pers",·""" 
conlIlier thlt In a~,OOO bUlh."Uo a total 01 por1tlpsll,OOO POllets will be applied (300 peU." X 30M). Il000 pO"'-" 
wlU ¥~l(,"bout 1600 gr.ml 01 pho.phlnl, or only Iboul4 poundl. During tho tXPOIU" plrlod Iht" m.y be se.:,.'~" 
""~JO"ol pho~phln •. Tho perconllge 01 losa will yary dlp.ndlng on thellghtnl .. 01 Ihl Itructurt. By tho I.m" .". 
POIU~ requlremlaIP h .. 1 boon ... t thl conClnttltlon 01 pholphlnl will hIVe been matlllilly reduced. Ae, ... ".' 01 
tho commodity wMI".,ldly "moyo whit II 1011 whlth.r by trln.'" or othorwlH. . • t-ft .... ·· .. . . 

•• 
•••••• • • •• •• 

• •• •• • ... .. ~. 
• • •••• 

7 

,' .. 



• I 

t 
I 

! • 
I 

-... ---.~ 

... ---~ .. 

, ! 

11/ J-I(, 

PROCEDURE - GRAIN ELEVATOR TYPE STORAGE 

1. As • precauUonary measure test working areas before work begins for phosphine using apprnpr.b,!p. 
testing devices. If detected workers should waar appropriate respiratory protection equipment un{:. al= 
traces of gas have vanished. 

2. Open doors and windows or otherwise creale I dralt through tunnels and othfll enclosed "::,,ro(:,> ' 
beneath bins. 

3. Unseal bIn bottoms, actl"at\t conveyors and begIn the transfer. Tne natural draft through lunnfJ.'S in 
comblnlUon with Ilr movement ~.used by the oparaUon of conveying equipment, elevator legs, dust 
filters, etc. will quickly dilute .ny phosphine coming with the coml""1.odlty from the bin. 

4. Remove danger atgns. 

PROCEDURE - FLAT STORAGE 

1 . WOrking from outSide remove an 8eals, open doors and windows and .ctlvlte head space ventilallOll 
fans If present. 

2. If aeration fans are present activate and operate for an hour or 10. 

3. Ventilate any tunnels or enclosed spaces beneath buildtngs. 

4. Before allowing workers to Inter the bulldlnQ test the working areas for phosphine. If ctetectecf 
conUnue aerating. 

5. Remove danger signs. 

Both tablets snd pellets decompose leaving behind a gray·white dust like material. The dust will be automatically 
removed through aspiration and normal handling procedures when the commodity Is moved or transferred. 

DISPOSAL 

The foregoing application procedures preclude the necesslly of having to dispose of elther untreated paHets Of a!~;1 
dust·llke remains. There are situations, however, when disposal or special handllnil mlj be 91cessary: 

••• trolilt 
o 

I. LEAKING FLASKS: Wearing a go. mask or suitable respirator (SEE SECTION f!N 5,6.FETY ~Q1Jl,,!oj[N~' 
transfer pellets to a sound flask, secure the stopper, arrange to use al the first ~1'SA.al'lity. Q a 

. . . - . _ I)Ial'lu~ 

• ~Ol) ~ 
2. SPILLS: Immedlalely pick up the pellets or lablets and place Ihem back Into the original contalr¥'h~""',a· " 

.*~''>'' I). 1:' ••• 
If decomf.·:lsltlon has begun evacuate the Ilea, put (in a gas mask or suitable respiW:t sweep up Ute pc:lets. 
or their dust, and place In10 any available, dry receptacle. Take Immediately to an open fsolated a~8l&f1~:j.(JUfY. o • J 

" 00 0 
o • 0 

00 0 

•••• o 0 • • ••• 
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APPLICATION PROCEDURES FOR SPACE FUMIGATIONS 

INTRODUCTION 

This seeUon describes the recommended method for using DEliA"" PeUe\s andlor OElIAC! Tablets for space lumi"g<: 
lions In buildings, warehouses, mills. food processing plants, atmospheric chambers, freight containers. \'an I ~'p~ 
trailers. tarped commodities and other IItatic enclosures which can be sealed. Before proceeding wllh a fumigallClf'! 
be certain thai all operators have carefully read this booklet and the label and hive been fully trained In the use of 
Ihe producl. 

IMPORTANT 

There are at ' •• sl four factors that !,"lterlaUy affect I fumigation: 

I. Dosage 

2. Temperature and relative humidity 

3. Exposure period 

4. How well a storage structure is sealed 

DOSAGE AND EXPOSURE 

There Is no precise formula available to determine exact dosage requirements for a given set of conditions. II is 
known that hydrogen phosphide Is highly toxic to Insecls at very 10Yi concBntrltlon~. This can be easily 
demonstrated under controlled 'abol ,tory conditions. Fumigation In the field Is an entirely dlfferenl 1Il~lIcr. 
however, and caUs for a close 8,,-aluaUon of existing condiUons befors a dosage Is ssleeted. There are mal";v f.:-~ • 

to consider but there Is one th~t Is basic. I~ the structure of luch construction and design that It can be well f...: 

A .. y .... a'!1swer will permit Ihe ule 01 Ihe lower dosages. A "no" will call for higher dosag.s. 

There Is no way In thIs brOChure to address every condillon that wlll.lfect dosage. Therefore the dosage sche::JulP to 
follow Is presentlf .o!'1Y:8s I guide. 11 Is up to the user to determine what dosage best matches the conditions faced . 

••• i.i. 
" . , . ... ~." * • ,. ...... 
o , 

... " .... 
• 

• 
.. 

t .... • ••• it 

SUGGESTED DOSAGE SCHEDULE 
(non·tobacco .paco fumigations) 

per 1.000 cu. It. 

paM!)'. ~ .................................................................. 100- 330 .. 
T.~Ie&s.~ .... "~111!!:"""'."""'!""""""""" .•.•.•••••••••....•.•.. 20- 66 .. . ... --- ..... -----~--

•••• o • 
•••• 

9 

-- - ___________ ,._ .. ~.----n~_~-.o- -- --"_-=-O-_"""=_-;r~- .. _----O.c..:;;.:: __ -_'r. __ - _ ~_._ --'-_-_~" 



(~. C-,C 
o (:X I 
~(J.( 

() P( I 
~( )( 

G (~( I 
\ ca ( I~ 
_ 0 l~'(..1 ----=-

-----
( . ("" ( 

(]) (:{ I 
( G{l.( 
Oe( ) . { ,( 

Oe( I 
f, • ( \( 

a C:(_J 

'. 

'. 

The eatabllshment of the expolur. perlod II • crltlca' determination. For all practical PUrpoH. the temperal·./fe ;r,­
Iide the etoragl ,lruetur,11 thl deciding flctor. Not to be OYlr·looked, howeve" Is the Import.nee of humid I!; n(;l!l 

temperature and humidity Influenci the rate of decomposition. The higher each 'I the faster the re'e .. , of hyOl0tjl; . 

phosphide. As stated, however, from I practle&1 standpoint the temperature determines the expOsure pertod 

In that connection the table. on page 7 cln be used .. guIdes for determinIng exposure perIod •. 

Temperatur. 

TOBACCO DOSAGE/EXPOSURE aUIDE 

Tobacco Temperature Abov. eo'F 

Oo •• ge 

Pellet II 
1000 cu.ft. 

iOO 
100 

Tabletll 
1000 cu. II. 

·20 
20 

Minimum Expo.ur~ 

4day. 
8day. 

Post Fumigation Aeration ..••••••......... Hog.h .. ds .•....••..•.•.• , .3 days minimum 
Bales ....•.....•..•••.••. 2dayamlnimum 

Tobacco Temperature: 40' • 59'F 

Best result, are achieved when tobacco's fumigated at temperatures abovi 6QlF. However, 
where n 's not possible to achieve these temperatures, fumigation at temperaturaaln the 4QI 

- 5i1F. range hive provided ,atlsfactory controls of the cigarette beetle 'arv.,. Egg. and 
pupa, of the Cigarette beetle may lurvlve a fumigation at these lower temperaturaa. The ap· 
proprlate exposure periods fc,r fumigation of tobacco .r~: 

5O'F·5I1'F .... , ....................... 7 days 
4O'F·411'F ....................... ; .. 14 days 

NOTE: Warehou.e. and conialoer. must be IIghlly lelled. 

Poat fumigation aeration time Is a minimum of4 days. 

A WORD ABOUT SEALING 
.,.. :- •• !. 

Storage alruclur81 and containers mutt be well seared for good reaults. Poor sailing will ruin I fumlglLi~~ •• 
•• •• • 

There ara many faclors affecting I fumigation but most are minor compared to the four m'~t'&ri~. Of p~rtk .... :! I!t) 
portencala sealing. A Ilngl,_loo" set1 will materIally affect the r.sults. An overlooked o~nlnQ Win·cj,~J~:!N 
fumlgatlon to be • f«flure. Proper .eaUng cannot be over..amphlsfzed. •• 

••••• . I • 
Dosage, Temperature/Humidity and Expoaure Porlod ar. very closely related. A deficlencYJQ.o"e ar •• ~a~~OI b. 
compensat.d for by Inoth.r. Ex.mpl .... Mlnlmum Indicated exposure perIOd cannot be ~~,.pensated 10" with 10 
creased dosage. _ •• ,,.1111 

., 
It Is Impor1lnt to compare the labeling with IXI.f1ng condition. and to follow labeling rlll'~"vf\",datlQl1i+ilW>ly. 
- .. . . . 
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APPLICATION PROCEDURES " •.....•....•.•......•..... Building., W.,.houles, Mills. 

, , . FOod Proc .. slng Plants 

1. Read the label and labeling. 

2. Determine dosage and collect all necessary materials. 

3. Seal all doors, windows, vsnts,and other openings except for door being used to enter and lea, l" I:.!~e 
any combInation 01 masking tape, caulking compound, polyethylene film or other equivalent mate'ia;~. !'. 

achieve 8 tight seal. The structure should be sealed as gas light as posSible. Be cerlain that all passa.;lc'I' .. ,.· 
vents, electrical conduits, etc. to connecting buildings are locked andlor tighUy sealed . 

... Post danger sIgns In prominent locations ana on all ground level doors. 8e certain entrances are $€'Ct:;~:~ 
locked. 

The recommended method of applying DETIA~' Pellets andlor Tablets Is to pour them from their flaslo;~ "Jpll 

sheets 01 paper. Shallow trays can also be used. 

The floor area selected for placement of the paper must be dry, clean and unobstructed. Determine bel .... :':· I' I 

the ufllmate distribution pattern, and establish a plan for eventual placement of pellets or tablets. P:.:. (' .; '.' 
paper sheets according to pellet or tablet distribution plan. 

You are now ready to bag in placement of the pellets or tablets. Very large buildings may rBQuim :=.~.' •..•.• ' 
operators to achieve plaCemeC'it In the Ums aUotted, The total el~psed time from when flaskS are Hrs! ;',>:. "i;"1 

and when placement is complete al warm temperatures should be aproxlmately 'h hour per floor of l';J"';'''& 
Full face gas masks with canisters meel/ng the specifications of MESAINIOSH or the U. S. Bureau of Mf~~::" ;':. 
phosphine should be immediately available. . 

6. When fum1gatlng multiple atory buildings. each floor Is considered separately with respect to dosag~. a"'_: ~ei 
lets or tablots are pJ6.ced Oil OAch floor. Plac!menl should begin with the uppermoat floor and elld 'I,' •• : •• t~ 
ground flcor. 

6. Pour andlor place the pettets or tablets onto the paper In a single layer. 

7. Vacate building. aeal doors and secure with a lock. 

8. Check for leakage of ga •. 

POST FUMIGATION PROCEDURE 

1. Exposure period ahould correspond to Instructions herein with respect '-0 tamperature. 

2. Open 9.5 many doora, vents, wlndowa, etc. as possible wllhout entering the stor.ge structure. 
\' 

3. Enter after ."'pJ~~mateJy two hours and systematically open any oddltlon,l doors, louvers, vents. or .... lndoWs 
• .1~ p:rmU gooD' ve'tnatlon. Oper~lors shoUld work 1n pairs and wear specified gas masks. .-".. .. 

it', AcUt-ate arry'~dw' '{enUlaUon 8yatems.1 Permit bu!ldlng to air out fur several hou(f~. .. ~.~~ . . 
• • • 

5 .. Determine lor the presanco of phosph~ne gas using appropriate gas detection equtpmant. Operatorf. SilC ... tl 

• ~~" In pairs wearing specified gas maska. 
• •••• 

6. When free algis ramovs danger sIgna . •••• •••••• 
~ .. ,,"ration of "obacco - Above 60t F aerate hogsheads for a minimum of three dJlYS. Bales reQ1Jire 

, i i • 
•• .. rlliIllmum.ot.twCAdays. Below 6O'F aerate for a minimum ot tour days. .. . .. . . 

• ·1A'ctlvate pQWar.ventlJatlon from outside as a first step, If possible, 
• • . ••••. -+----
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APPLICATION PROCEDURES ....................... Contalne,., ,t,Uc Vln type trailers, 

. ,tmospherlc chambers, and ether 
.. alable enclosures. 

~. Read the label.and labeling. 

2. Determine. dosage and coUee, aU necessary mate:ials. 

3. Seal doors. vents, cracks, and other openings except for the door being used for entry and exil. U$f: tt'!, 

combination of masking tape, caulking compound, polyethylene film or other equivalent materials to .a":!;"~"(: 
• tight S8.1. The container should be sealed as gas tight as possible. 

4. Post danger signs 011 aU aides and/or doors. 

5. The lotal elapsed lime from when flasks lIS first opened and when placement Is complete al warm 
temperatures should be approximately V. hour or less. Fun face gas masks with canIsters meeUng the 
speclficallons of MESAINJOSH or the U. S. Bureau of Mines for phosphine should be Immediately available. 

6. Pour and/or place pellels or tablets in a single layer Into trays or similar devices and place Inside storage 
structure. 

7. Vacate storage structure, s8al doors and secure with locks. 

POST FUMIGATION PROCEDURE 

1. Exposure period should correspond to Instructions herein with respect to temperature. 

2. Open doors. 

3. After one·half hour determine for the presence of phosphine gas USing appropriate gas datectlon equipmel1t. 

... When free of phosphine remove danger Ilgns. 

APPLICATION PROCEDURES ...........................•........ Tarped Commodities 

1. Read the label and labeling. 

2. ConsOlidate commodities to be fumigated. 

3. Calculate cubic footage of each group of commodities. Refer to Suggested Dosage Schedule on paqs :' 

4 • ,Collect all nacossary materlals .... l.e. polyethylene film, danger signs, paper plates, tape or other lflaa·li ... tI~ 
for sealing. Two mil polyethylene film can be used Inside. but for outside fumigations tNe taw should be at l~aSI 
• mil. When fumigating outside. black polyethylene film is preferable If the tarp Is ,<1 t*lta·used. Equl'o!Cflt 
materials may be used in place of those named '.bove. •• : •• :.: 

,l""."" 'to .. 
5. Spread the tarp over the commodities. Tarps may be spliced together with tape, heat sealing, bOfllfw9f,lo. 

or tarp clamps. . • ..,. 

. . ...... 
e. Secure the tarp tightly to the floor with masking lape, bonding glue, sand snakes or other equiya'e~l!'l.eJ"ods 

leaving a omall aectlon looae for insertion 01 fumigant. ;. t. • 
••• iI 

Place the tarp under commodities Ihal are placed on porous surfaces such as wood. • 

7. POS\ a dan~er sign on all four aldea. 
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8. Pour Indlor place pell.ts or tableta In I single layer Into t'IYS or similar devices and pilei under tarp. 

9. Seal the opening which WIS left for Insertion of DeUa" Pellets or Tablels. 

10. Normally, work may continue around talped commodities during the fumigation. The O.S.H.A. lime .... elo .... !('r! 
average Is .3 ppm. However, It will be necessary to test for phosphine at regular Intervals dunnr, l:lf;: 
dxposure period. 

POST FUMIGATION PROCEDURE 

T.~ CommodltIH In,lde Building 

1. Exposure pedod should correspond to tnstru<:Uons hereIn with respect to temperature. 

2. EVlcuate building and post danger signs on .nlrances. 

3. Open IS many doors. vents, windows. etc. 1.5 possible. 

•• Activate Iny power ventilation systems. 

5. Remove tarps from commodities. Operators should work In pairs wearing specified gas masks. 

6. Permll building to air out. 

7. Determine f9r the presence of phosphine gas using appropriate gas detection equipment. 

Operators should work In pairs and wear specified gas mosks. 

8. When free of gas remove danger ,Igna. 

T.~ Commodltl" Out,ldt lulldlng 

I. Exposure period should correspond to Instructions herein with respect to temperature. '". 

2. Remove tarps from COr.1modltles. 

3. 'Permlt aeration for 3O.mlnutes prior to moving commodIties. 

NOTE: Aerate all fumigated commodities for at least 48 hours before offering to consumer. Note 51;;::::",·: 
aeration Instructions tor tobacco. 

DISPOSAL 

Dry Mlthod:The pellets and tablets react with atmospheriC moisture during the exposure period and prOduce 
hydrogen phosg~ipUQhosphlne). During the process the tablets/pellets decompose to lorm e dust that musl be 
dl.'l'Pwl· • 
••• •• 

lI\heets·of papIU·fi~t'e:used. fold·up In such a way to form a "package". Avoid spillage of the dust as the pacJ. Ci{jf: 'S 

rtl\"~! It Is per'lllssible to placa th.e paper/dust packages Into dry, re·usable contaIners such as me\al Of tiber 
drLln'ls to facilitate transport of the dust to an appropriate burial elte. 

It.r'L~tA;a~le trays or similar devl~es wile used,lnstead 01 sheets of paper, pour t-he dust Int~ the Iransporl containul. ..... . 

W,. "',Ihod: M Anlrnateto Ihe Dry Mothod Is to olurry the dust with water. Tho recommended procedure ;s to fill a 
T,wl,c;je about '''~1!1I with water. Large quantllle. 01 dust may require 55 gallon all drum •. Add aboot 2% by 
veijljlfa of any ordinary liquid detorgent. Mix the detergent and water together without creating suds. The objective 
1\ t~~J~ the d~"'."'lt'1the wlter which will require agllatlon lithe du.tl •• Iowly ,dded. ., . .. 
In e+ln." case avola contlct with and/or breathing of the dust. Consult the label for other precautions. 

- . ...... .-

•••• 
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APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF RAILCARS 
BULK LOADED WITH RAW AGRICULTURAL COMMODITIES 

BOXCARS 

AUer the car Is loaded. selUer the r~ulred number of t.bl.ts or pelleta uniformly onto the aurface. As distciblltion IS 
made. force them a few Inches under the surf.ce by either .tepplng on them or pushIng them under by hand, 

HOPPER CARS 

After the Clr 'I loaded, unHormty ItlUer the tableta or pellets onto the surfacB.lt may reQuire forcing the commodl· 
ty away from the fill opening In order to expose the turf lee. 

R.lJc.~S should be sealed to (educe leakage. Danger signs must be s.cur~ to the car I,. conspicuous locations. 

APPLICATION PROCEDURES FO~ INTRANSIT FUMIGATION OF RAILCARS 
LOADED WITH ALL OTHER APPROVED COMMODITIES 

A maximum of two 'ablets or tcn pellets may be placed In each pocket of molstur. permeable envelopes. Affix 
envelopes aecurely (nslde car. The residue collected after fumigatiOn may be burled or mixed {nte. soapy watef. 
Refer to page 6 and 7 for dosage and exposure period. 

Railcars ShO_l:'ld ~ S~~led. t~ r~dl!ce leakage. Danger signs must bet secured to the car In conspicuous locations. 

ABOUT DANGER SIGNS 
Not lust" any sign or placard Is suitable. Research Products Company furnishes signs that are conSlontt";. 'J(' 

proprlats. Refer to the illustration below. 

DANGER .. POISON 

KEEPAWAY 

ThiS are. FUMIGATED with PHOSPHINE GAS 

Date: By: 

Phone: 

DO NOT EHTER 

D ••• f. 
• 
• • ". .... 

• 

....... 
• •• .. . 
.. -:-... 

AU prInting In red on white backing ••••• . I~·· • 
Whether users make their own sIgns or obtain them from outsIde sources, the format andfatiNent of the iIIUSIrateo . . ...... 
placard should be followed. ,.. • .. if" 

• ......... ..~"4" 
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EFFECTIVENESS - WHAT TO EXPECT 
Ther,ls nothing absolut. when It com .. to predlcllng what percentage of an Insect popu'auon will be kil'e'j a$ the 
fesult of fumIgation. To expect. "100'/, kill", meanIng all stages of Insselllle,'s unre.llstlc and seldom-actllcved 
under practlca' field conditions. LIt.rally Interpreted a "100'/. kill" means every egg. rarv' l pupa and adult has been 
kJlled. A more rOIIl.tlc view I, Ihll oomtlhlng I .. s Ihln 100% of I given populltlon will be killed. From B practical 
vlewpolnt it Is. not unreasonable to expect, '.Y,' 95'1. kill. Ther. wlll be time. when effectiveness approaches t 
100%-there will be other' when iffeetlY,nesa Is more on the order of SOY,. 

To ,.11 belOW SIOY. usually means that aom.thlng unexpected happened luch •• the ludden appearance of a high, 
sustained wind during the exposure perlod .. Another example would be the unexpected Interruption of a silo filling 
process wher.by the silo was only. I.Y Va full when the process WIS stopped and not resumed. The net effect ..."ould 
be Ihll 01 dllullng Ihe ultlmlle gu concenlrallon 10 undeslrlble levelt. 

Tho doelgol for DoIII· Pellels Ind [)etll. Tlblels Ire tied closely 10 expoeur. lime Ind tightly .oaled slo:ago 
structures, Ind hive taken Into account many of the condlt1ons normally found In the field. It would be impossible, 
however, to address Ivery altuatlon. In very unusual circumstances II would be best to consult with Reaesrch Pro· 
ducts Company and determine If It Is even possible to lumlgate and expect good resulta. Depending on the "act 
situation It may mean transferring the commodity to a more suitable structure. In others It may mean selecting a 
mar •• ultabl. fumlglnt. 

Of crlUcal Importance I. to meet minimum exposure requirements and whenever possible to exceed them. As a 
gen,ra' rule the pre-adult 8tages are more difficult to kill Ihan the adults. In this regard It Is advan1agoous to 
lengt~en exposure perIods. . 

t 
t 
• 
I , , , 

FIRST AID \ 

HYDROGEN PHOSPHIDE IS TOXIC TO ALL FORMS OF ANIMAL LIFE, Exposur.lhrough Inhalation produces Oleal 
symptoms of poisonIng such 8S' preSSing sensation In the chast, dlulness, nausea, vomiting, a prolonger' fer:l i l1(= 

of falnl and a rapid on·set of stupor. AI' the first warnIng that someone has been affected by phosphine --. 

1. Yake Ihe person 10 fresh Ilr Immedlalely and call. doclor. 

2. Lay the peTton down and kHP warm wah blankets. 

3, ",.Inl.ln respiration, Irtlflclilly If nec .... ry. 

If for aome reason the pellets or tablets are swallowed symptoms of severe poisoning will be quickly nOlic(-'G i,': I". " 

Iy heavy vomiting followed by unconsciousness. If the peraon has nat vomited and Is conscious Induce ~a"'c .,0; :!. ~ 
le.spoonlUll of .alt In a gla •• 01 wlrm Wiler. Repe.1 until vomit Is clear. DO NOT DELAYI TAKE THE PERSCN '.,." 
HOSPITA~ AS FAST AS POSSIBLE. TAKE THIS BOOKLET WITH YOU AS WELL AS THE CONTAINER Wll I< ; fiE 

LABEL INTACT. PRESENT BOTH TO THE ATIENDING PHYSICIANS. 

••••• 
• • •••••• • NOTE TO PHYSICIAN 

Cnm~lel' resl Ij>: p.lltnl: 1 • 2 days-no acllvlly-keep pallent warm. Intrlvenou. glucose InJoclions (as nOlmal 
proc)ln).lf pltlenl euf"'," from nlus .. Ind vomiting. If, however, .n In cr .... In Ihe blood·sugar Is found, lSo!onic 
"II ,elullons (ph)'Olologlcal salt - or RInger's solullon wlthoul gluco •• ) must be Inlecled Insl.ad. 

In~.r.l'o~ of oxygen or oxygen/carbon dioxide Is usually successful. Use of cardiac and circulatory aUmutants nor· 
marly ·.tt;laabl. .... .. . . 

• • •••• 
In Ittrlrftely lerloua cases of poilonlno, blood transfusions .ra recommended. In no circumstances must an an· 
tldvlal use be m,d'l.9f f.ls, olls(oUloroll), butter or milk. 

~.... ... 
• • to. . 

Pho:phl.e (PH3) pOISoning Is nol known 10 be Chronic; phosphine Ictlon Is reversible Ind symploms will disappear 
by themHlvel.. •••• . .... . -. . -. 
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. SAFETY EQUIPMENT 
It I, normally not necessary to actually we., I gas mask when applying Dell.- Pell.t, or Detlae Tablets bee al1se 
ttle Inilial gls r.I .... Irom tllhor II dollyed by design. How.v.r, .ullabl. '"pl,alory prolectlon 'qulpmBnl should 
be Immediately aVllllbl. Ind cl".. by. 

There are. number of luppll." of ,taplr.tory protection equipment. lrreepecUve of the Supplier chosen, be curtaJn 
to .paclfy clnlat.rl for protection agllnat phosphln. goa Ind approved bl MESAINIOSH or tho U. S. BUIOau 01 
Mine •. Conlull YOUI Iuppller c~rnlng Ih. IImltallons of I.~ equl~m.nt .. Iecled. 

NOTE: The us. of fesplratory protection equipment must comply wIth any and.n f~er.ll State or local regulaliof\s. 
Consuillhe proper luthorill .. for d.talled Information. 

GAS DETECTION EQUIPMENT 
All u.e .. of fumlganll should havt, as slandard .Qulpmenl, gil d.tectlon deylces d .. lgned .paclflcally for t~e type 
0' kInd of fumigant being uald. And, tll.y olleuld e.tabllsh InUexlble policies concerning their roullno use. 

There .fe slveral reliable deYlce, marketed. One of which II the Drager MultlGa. Detector. It Is a portable. simple 
device and does not require Inlenllve training or elaborate supporting equipment to operate. Furthermore it is fnex. 
penblvely adaptable to remote mOnitoring procedures and will me .. ure concentrations of phosphIne In air in trace 
amounts of 0.1 ppm on up. 

There are oth~:, device! equally a. renable. Consult your loca' luppllers of such equipment or contact Researcn Pr~­
ducts Company for more Information. 

• • •••••• • •••••• I ••• :. I • S .. 
.r ..... 
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••• II 
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INS'l'BlCl'IOOS FOR INrRAmrr EUlIGM'IC11 OF S1Il1'lJJUS 

~ WI1{ ClH{)I)rrIES wrm 
~ G1\S ElC-B, 1E1'~ PELUll'S, AN) ~ TABLEl'S 

RESTRICl'ED USE 
PESl'ICIIlE 

For Retail Sale To An:i Use Cllly By 
Certified Applicators Or Persoos lh3er 'lbrlr 
Direct Supervision An:i Only For '1h>se Uses 

Covered By 'lbl Certified AWlicator's 
Certificatim 

EPA Establlslment N:l. 339821Gll 
EPA ~stratic:n N:l. 254B-59 
EPA Registratic:n No'<2~4B-63) 
EPA Registratic:n N:l. 2 49-62 ' 
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,WTICE 

1. Prior to fUmigating a vessel for intransit cargo fumigation, 
the master of the vessel or his representative, and the 
fumigator must determine whether the vessel is suitably 
designed and configured so as to allow for safe ocr:upancy by 
the ship's c!"ew throughout the duration of the fur-ligation. 

If it is determined that the design and configuration of the 
vessel does not allow for safe occupancy by the ship's crew 
throughout the duration of the fumigation, then the vessel 
will not be fumigated unless all crew members are removed from 
the vessel. The crew members will not be allowed to reoccupy 
the vessel until the vessel has been properly aerated and a 
determination has been made by the master of the vessel and 
the fumigator that the vessel is safe for occupancy • 

2. The person responsible for the fumigation must notify the 
master of the vessel, or his representative, of the 
requirements relating to personal protection equipment,* 
detection equipment and that a person qualified in the use of . 
this equipment must accompany the ves~el with cargo under 
fUI!ligation. Emergency procedures, cargo ventilation, periodic 
monitoring and inspections, and first aid measures must be 
di~cussed with and understood by the master of the vessel or 
his representative. 

3. During the fumigation or until a manned vessel leaves port or 
the cargo is aerated, the person in charge of the fumigation 
shall insure that a qualified person using gas or vapor 
detection equipment tests spaces adjacent to spaces 
containing fumigated cargo and all regularly occupied spaces 
for fumigation leakage. 

If leakage of the fumigant is detected, the person in charge 
of the fumigation shall take action to correct the leakage, or 
shall inform the master of the vessel, or his representative, 
of the leakage so that corrective action can be taken. 

4. If the fumigation is not completed and the vessel aerated " _, ~. 
before the manned vessel leaves port, the person in;qnarge;of ; 
the vessel shall insure that at least two units of pe~50nal-;'~~ 
protection equipment and one gas or vapor detection device, 
and a person qualified in their operation be on board the .. ;u, 

- .. : • .> vessel during the voyage. , 
-.. -

*"Personal protection eauipment means a cras mask fitted ·;.i..i:th 
canister designed for phosphine gas which is approved b::{ .. th~ 

. 't . 1 L II U.S. Dept. of Interior, Bureau of M~nes or L s eguLva env,' 

----- ----.----~ 
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Letia® Gas EX-B, Letia® Tablets and LetiaBl Pellets are fumigant preparations 
containing 57% aluminum poosphide (~~ight) wch \"IDen rennved from their 
original shirping containers will liberate Hydrogen Poosphide (poosphi.ne). 
TIle reaction between atT.nspheric ltOisture and the aluminlml poosphioo will ccn­
tinue for several days OOpeOOlng on clinatic conditions. 

111PORl'ANT 

1. Shipboard fumigation is regulated ~ the U.S. D:laSt Guard 1Egl.l1ations 46 
ern 147A. 

2. D=tia® Gas EX-B (EPA leg. No. 2548-59), ~tia® Tablets (EPA lEg. No. 2548-
62) and ~tia® Pellets (EPA lEg. No. 2548-63) are classified by the u.s. 
Environrrental Protection Agency as RESl'RICTED USE PFSI'ICIDES 1 for retail 
sale to and use only ~ Certified 1IWlicators or Persons Un:'ler Their Direct 
Supervision And Only for TOOse Uses CoVered ~ The Certified AWlicator's 
Certification. 

3. Fbr aMitional information refer to labels and booklets entitled "APPLICA­
TION ProcEDURES FDR D:ElI'IA® PELLErS AND DErIA® TABLEl'S" 1 "D:ElI'IA GI\S EX-B 
INsrmx:rION B:XlKLEr", ,mil "proPER HANllLING FIR9l' AID AND DISPOSAL OF D:ElI'IA® 
GI\S EX-B A PHOSPHINE FUMI~fI1I'''. 

4. 'lhl.s product is toxic to fish. Keep 01.: of lakes; streams 
and oth:n- aquatic environrrents. Do not contaminate water 
bv cleaning equiprent or disposal of wastes. 

ProcEOORES 

Bulk Q;y ~..9£ Vessels 

Prefumigation Procedures 

1. lefer to and carply with the regulations and procedures found in U.S. D:laSt 
Guard 1Egulations, 46 CPR l47A. 

2. ~tennine fumigation suitability of vessel (ship) and be certain that the 
hold or holds to be fumigated are of such sealable construction to pennit 
at;l.in;transit foogation without danger t.o the crew during the awhcation 
atlP: flUbsequent voyage. 

•••••• •• • • • 
•••••• , . 
... 3. 
••••• • • • • • • • 

• 
•••••• • • .. 

Excluding the train hatch qxming, feal all other openings to the oold using 
sui table, "'ater proof, gas tight rrau ~rials • Iock and or othen.;:ise secure 
qll.O$>eIlings, rranways, etc. normally used to enter the oold. Post appro­
ptiM:e "Dl\OOER" signs on sarre • 

• 
Ai-r~ for enough l1\'lJl}X1o'ler to TMke application of the foogant preparations 
~. ~ oours or less (per 001d). 
• • " .. 

5. O:lntact awropriate authorities. 
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Application Procedures 

retiw> Gas ElC-B •••• Metlx>d Ckle. 

1. calcu1 ite Cbsage en the basis of 3 bags per 1000 cubic feet. D:>sage is 
alway!' cc.:..culat.ed on total hold volurre irrespective of the aItDtmt or 
quantity of umrodity loaded into the wId. 

2. ~ cans, renove bags and insert into the pockets of "bag blankets": 

3. Place the "bag blankets" fully extended onto the cxxlllodity surface. 
Space several feet apart. D:>n't overlap. 

4. Close the hatch (XNer imrediately after blankets are in place. 

5. Post "llIIN3E:R" signs in proorlnent locations on the outside of the hatch 
o::JVer. 

DetiW> Gas ElC-B •••• Metlx>d 'l'I.u. 

This rretoocl utilizes pre-packed bag blankets (100 bags per can). 

1. ~ cans and rerrove the oo.g blankets. 

· .. •• • •••• 
• 

· .. 

• ••••• • •• • • 
• ••••• • • .. 
• •••• • • ••••• 

••• • 2. 

3. 

Place the rolled-up blankets onto +00 camodity surface and unrolT'LIntil ...... 
fully extended. • •••• .. . • •• 
See steps 3, 4, 5, under Metmd One. 

.. . 
•••• • • •• • • 

•••••• • • • ••• 



• ••••• •• • • • 
• ••••• • • .. . . . , . 
• • 

Detia® Gas El{-B ••• MetOOdThree. 

In lieu of eitb::!r Method 000 or Method T\,u the bags nay be uniformly scattered 
onto the camodity surface or probed in to any depth desired, with spacing be­
~ each. ~se rrethods necessitRte securing the bags to roe or IlDre continu­
ous lengths of stoutoord to facilitate easy reItDval at the port of discharge'. 

Detia® Tablets 

1. Calculate oosage on the basis of 33 tablets per 1000 cubic feet. Dosage 
is always calculated for total hold volurre irrespective of the arrount or 
qu'Ultity of OO!lITOdity loaded into the hold. 

2. l\pply the tablets by scattering trem uniformly onto the camodity surface 
utilizing as much of the total surface area as possible. To reduce gas . 
loss and in order to delay the generation of phosphine as long as possihle 
it nay be awropriate to step the tablets into the surface of the ccmrodity, 
or, to probe them :in to any depth de3ired. 

3. See steps 4 and 5 uOOer Detia® Gas K{-B Method ene. 

De~ Pellets 

1. Calculate oosage on the basis of 165 pellets per 1000 cubic feet. Dosage 
is always calculated for the total hold volurre i=espective of the aItDunt 
or quantity of collucdity loaded into the hold. 

2. See steps 2 and 3 under Detia® Tablets. 

TANKERS 

Prefumigation Procedure 

1. Iefer to anel ccnply with the regulations foUIXl in U.S. Coast Guard Regula­
tions 46 CFR 147A. 

2. Dete.."llline fmdgation suitability of vessel (ship) and be certain that the 
tank 0>.: tanks to be fumigated are of such sealable constructioo and/or 
integrity to pennit an in-transit fumigation withmt dr.mger to the crew 
during the application and subseqoont voyage. 

3. The overspace pressure relief system of each tank IlllSt be sealed by (1) the 
closure of appropriate valves, and (2) sealing the opening into the over­
_~rh with gas tight naterials.· -;,\"",--;--

l\pplication Procedures 

••••• Deti~ G::Is El{-B .••. Method One. 
• •• t 

:":"1. .. 
• ••• I • • • •• •• 

• ••• 
Colculate dosage on the basis of 3 bags per 1000 cubic feet. D:lsage is 
.always calculated on the total tank volurre irrespective of the aItDunt of 
OO\t\ndity loaded into the tank. 

• •• I • • • ••• 
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2. A portion of the total nuni:er of bags designated for each tank nust be 
allotted-for placerrent in each rutte=rth am. nain hatch pPelling acoord­
ing to the portion of the tank served by that opening. 

3. J:'etennine the length am. number of bag blankets required fOl. each tank 
and cut to length acoordingly. 

4. ~ cans am. begin inserting the bags into the blankets. As each blank­
et is filled position it on-.to the cx:mrcdity surface, fully extended. 
'!his generally necessitates first rolling up the blanket, lowering it into 
the tank through the rutte=rth am. then mu:olling down the slope of: the 
lXXlliOOity. For those blankets being applied through the Big Boy it will 
rrean entering the tank, selecting an unobstructed slope and mu:olling. 
See diagram below sbJI..-ing a typical bag blanket placenent sche!re. 

1IIIIIIIIIIIIIIII!I!I!II!II!II!II!IIIII!III!iIIIIIIIIII!I~!I!11!1I11I!11!1I11!1I!11!11!1!11!!II11I!I!II!lIII!II!II1 

Port Wing Tank I 

AFT FORE 

Main Tank 
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5. Secure each blanket with a stout rom. Tie or otherwise secure 'tIe loose 

end to each buttenK>rth opening plus tOO Big Boy. Do rot leave any slack 
in 'tIe rom. 

6. Close, secure and seal each buttenK>rth and tOO Big Boy :imrediately follow­
ing placerrent of the blankets. 

7. Post "DlIN3ER" signs. 

Detia» Gas EX-B •••• ~thod ~. • 

This rruthod utilizes pre-packed bi3.g blankets. 

• ••••• •• • • • 
• ••••• • • .. 

1. See steps 1 and 2 \lIl&!r rretOOd CIle for tankers. 

2. Determine the length and nunber of bag blankets required for each butter-
1I«:>rth and 'tIe Big Boy. Be certain that the selected blanket "path" is 
unobstructed. 

3. C\Jen cans and rem:>ve the bag blankets. C\Jen only enough cans to acculllOOate 
one butterw:>rth at a tine. 

4. Unroll the blanket and cut them to length. Fbnn a new roll, lower into posi­
tion and unroll dcI.oIn the slope of the cxxl(lodity until fully extended. 

5. Repeat Step 4 for each buttel:w:>rth and 'tIe Big Boy. 

6. See Steps 5, 6, and 7 under TANKERS, ~thod CXle. 

Detia» Tablets 

1. calculate dosage on the basis of 33 tablets per 1000 cubic feet. Dosage 
is always calculated for total oold volune irrespective of the arrount of 
camodity loaded into the mId. 

2. Apply the tablets by scattering them unifonnly onto the o:xrmxliqr surface 
utilizing as nn.x:h of the total surface area as possible. 

3. See ste~ 6 and 7 under TANKERS, ~thod CXle. 

Detia@> Pellets 

1. calculate c.osage on the basis of 165 pellets per 1000 cubic feet. Dosage 
:ios aJ..ways calculated for the total mId volurre irrespective of the arrount 

• .. c. • 
oZ'eomrodity loaded into the mJ~. 

•.••. 2. 
• • ••••• 

See steps 2 and 3 under Detia@> Tablets. 

• ••••• • • .. 
.. . 

• • • • • • • 
• 

Post F\mIi.gation Procedures 

1. ~Ul the ship leaves port it will be necessary to regularly Jl'OI'litor all 
: .. : . . areaS and spaces of the ship for the presence of hydrogen pmsphide (poos-
•• •• )?hln~) using awropriate pmsphine detection equiprent. Special ai:tention 

•••• 

'. 

i , , 
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should be given to living quarters, kitdlens, storero:ms, ness halls, keel 
ducts, day l:OOOS, ~ bridge, engine ro:m arrl any o~ enclosed spaces oc­
cupied or frequented by crew ITerreers during a voyage. 

Check the tanks arrl/or holds for leaks and re-seal if necessary. 

VOYAGE PROCAtJrIONS AND PHX:EIXJRl;S 

Generally speaking crew rrerrbers are free to ITDve about the vessel in ~ usual 
manner. lls a guioo, however, the follCMing rn:inimlm precautic:ns should be fol­
laom: 

1. IX) NC1I' ENl'ER FUMI~TED OOIL'S OR TANKS. 

2. M' JID:DIAR IN1'ER\.1AIB M:lNI'IOR ALL SPlICES AND AREJ\S CDNSIlERED TO BE 
SlIFE FOR OCCUPAN:Y US:rn:; APproPRIATE GI\S DEl'EX:TION ~IENI'. 

3. IF POOSPHINE IS DEI'l'Cl'ED, E.VAaIATE THE SPACE OR AREA, :ux:ATE AND SFAL 
OFF 'HIE s:xffiCE OF THE LEAK WFARING APProPRIATE RESPIRATORY l'lOl'a::rION 
EJ;:lu:rnlEN1' • 

4. IX) NC1I' OPm OR Ol'HERWISE VENl'IIATE OR AERATE THE FtNIGlITED !DLDS. 

DIS~ PROCAtJrIONS AND PRX:EOORES 

~ arrival into the port of discharge holds ori:anks IMY be opened. lmy hy­
drogen phosphioo in the free air space above the OOllllcxlity will rapidly dissi­
pate to atnosphere. There IMY be serre gas remllni.ng in the ccmrodibJ IMSS it­
~lf which will disappear as discharge takes place. 

If it is recessary for I«>rXers to enter holds the air space directly above the 
culllcxlity IMSS should be tested for phosphire. If found in excess of allaom 
limits, it will be necessary to allow for additional aeration and/or ventilatic:n. 

DISPOSAL OF SPENl' FllHIGIINI' PREPARA'L'IONS 

Detia® Tablets: Not necessary. 

Detia® Pellets: Not necessary. 

Detia® Gas EX-B: 

1. ReJTOve fran the CO!lIlOdi ty surface before discharge begins. 
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Ibll up blankets am either bum or bury in an awropriate site •• vIt indivi.o· 
dual bags were usee". oollect and either bum or bury in an awropric1te sitij'.gco: 
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Because the release of pmsrhine from Deti<iID Pellets, Deti<iID Tablets, and 
Detia@ Gas EX-B is delayed after exposure to air, it is usually not neoessary 
for C{)erators to W2!ar gas rrasks. ~ver, suitable respiratory protective 
equip!fent should be imrediately available. Use full face rrasks with canisters 
rreeting U.S. Bureau of Mines specifications for pmsphine. Gloves should be 
~m when handling Deti<iID Pellets and Tablets. 

All users of fumigants smuld have, as standard equiprent, gas detecti<n de­
vices designed sr::ecifically for pmsphine. There are several devices readily 
available. Consult local suppliers of such equiprent or contact I1esearch Pr0-
ducts a:npany for nore inforrration. 

RESEI\RQI PRJDOCTS <:nIPANY 
1835 East North Street, Salina, Kansas 67401 

(913) 825-2181 
Telex 417318 REPCO SAL 
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