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I'-'PRECAUTIONARY STATEMENTS 

, .• ". Pellel!..ucl ... I1'l almoSt"h~"c 'TIO'$lu'lIlo 10'rI" Ind 
•. "'1~.O:- . ..,., ro'!>o"ou" Q"~ r·I,(,'>Dh.ne ,S .. r ~.d.o~el 

~""w'"'' ",,""'''"" .. ,m, .t',,. """,' "1<'"",,,,, 10." AI.nO$pherit &nd'o, c.o ...... ,,(lII' lempe/,Iu.e d,c;II1IU 
Ii'll' Iilte and dUI.I"Jn 01 tilt' IUthon 

HAZARDS TO HUMA:-!S: DANGER 
I,,·~· ~:, .• ,::~ wt-n' h""Idl,'" v~-e'" ",H)\ .r. ,..!,I 'OI!nhlaled 

. "'en .... ·Ij·E •• lIrr Qul$'de 01) nol h'UI!':'! ~lto')l$ 01) "101 I"'"'' '0" 000" g."""" do" '" '''''' 0",""" "', 0)' (Jolr"'IQ OQ nol ut. dllnt o. srnot") wh,le han(fhng W.sh 
1'~"'151~oll)ughly w,lh soap SI.(I w,llt ,Iter h,ndlln'O'_ Hive 
a.a.I"t'e • lOIn "'.1.$10, tnc= (I"USI!' aOO''lle, by Ihe U 5 
n.,p<r-··· .. -' ?' ".!q"r,· Bu.ta,", I)' M ... ,,~ 0", :>"'l<P"''I' 1110· 

I""'"'' 0HYSICAl OR CHEMICAL HAZARDS: Sp<:In. 
lane<),,\ '",'"hon mlly luu'lll p@lIel,come.nloconlaelwllll ! .. alt· (., Olhel "QUlds Phosoh,nlllUC" co"osi.ely wllheop· 

L.:. ... t.·a .. ~ 1010.-;1 an" Olhe' ;"tc'Ovs "'e~a's 

I SYMPTOMS OF PHOSPHINE POISONING: Senu· 
1'01'1 01 COld. (I"I/hn. Ijnlw: pa,ns_ 'tvle md.gestion. (lIz· 
,."us d'y tough. lou 01 .ppellle.lniens, Ihi'SI •• 0ml\1ng, 

~a,ged DUP';' tho'lIng IlIac1t., reeling 

I ANTIOOTE,FIRST AID: Any ollhe .bo.e m,y be laten-
IS 'y",pIO,"$ of ohosphlne pOLson'no. AlluU walnlng I,ke 

l.m (lown, tl!8p ..... Im willi bl'''I·ell. S\lpplJ pUle olyaen Ind 
m,lnl,in rupllJllon, "Imcally ,I necessary, unUllh" doclo' 

RESTRICTED USE PESTlCID~ 
FOI Retail Sale To And Use Only By CeHlfled 
AppllealolS Or PelSons Undu Their OlTetl 
Supuvhlon And Only FOI Those Uses Covered 
By The CetllUed ADPlicalo,', Cullilcalion 

riGS 
PELLETS 

A Fumilalll FOI Use AIalns! listed 
InS!cls MIlch Inlest Li$led Raw AllleullUll1 

CO~r.tOdities And Animal Feeds 
"erh. InQI.dl'Rl: AlumInuM ",O~(I, •••••••. ,... 37'10 • 
Mit !n9r.a"l.nll: .......................... , ..•••• ". 41' 

. IOIAl ........................... , ....••..•••. , ..... 100'· 

4M KEEP OUT OF REACH OF CHILDREN .... 

<I~ DANGER-POISON .;e." 
Sllllmenl 01 PrlctiCl1 Tr .. tm.nl 

I ""'m .. ,"," ." 'mm",,"'" CAllA OOCTORl,., ih. ",. 

,,'ives. II Ihl!! pelle'. o. Ihe pellel dusl 1'111 beel\ ,wlllowed. ' 

II Swallowed: Call. pIIJ.lel,,, or Pollon .conttt'l 
C,nl,r. 0tin" 1 or 2 QI.UU 01 ".llt 
and Induce vomlhng by louchlng olek 
01 thlOl1 wllh ,Inae" or," .v.lI.ble. by 
.dmlnlsterlna sy,up 01 IpeClc. 00 nol 
Induci yomiling 01 give .... ylhlnO by 
moulh to In unconsclOUI per.on. 

ull I phJ,lelln or Pollon Conlrol C,nl'l. Drink 1 01 2 
I !i'U~"S C>' ""aler and ,nduce .,omit." .. bJ loue":"o ba.elr. of 
, 1":01\ .... '111 ""ael, 01. il .ya.ltb'e. b¥ .dm''''Sle"no sy'uP 01 

;Decae. 00 1'101 Induct vomll.no or Qiya ."ylhlng by' oulh 10 
,1'1 unconS-clou. paratln_ 

ENVIRONMENTAL HAZARDS 
1"" PIOducl i, 10~lt 10 Io,h Keeo oul ollat.es. ,"eam, ,"d 
olhel Iq.Hlhc enlhotllnenl' 00 "101 conllrninale .,.-ale' by 
";t~~."',, eQulDm,n! or d'sooul 01 wasle!!. 

UUIIl vun /<0 WlIIJU.lflV. (VlI.l!-5[OOA 1\1"-'(0. COfftlAA''<O 1M! 
'.IU (.of tN" prOOt1C1 01"(11 '01.1.11( ',<XlIlO 011 tHIl.lttl el,/tlll 
15.31,1"($ J.U .'5'10' ust ."0011 H."'O'.''''O O' Itt'S ~l1(1'Ut. _tHI 
s.x:" un '''0r0'' "."O\.'"G 'SCO"'/l,\.~ 10 ,.In ''CSIlI.vtllO''S. · .... · " . . · · ... ... .' .. . . 

IIlnh.'td: RIma., vlcllrn 10 Irnh '1I,Irnmobl1lti 
Ind lr.M" .,Im. 51,1,1.11'1 br .. lhlng .. 
IIlIelllly II I"\IC"$lIy. CALL A 

••• . PHYSICIAN IMf!lEDIAtELY. 
See Sid, Pln,I, lor Addlllonll FIISI Aid Pfocldur" . 

M,nul.cltJled by. Delli Frl,berg. OM8H 
P.O. 891 t ,&911 llud,nb'ct\1 
F.R. 01 Oelmany 

Ol.lTlbultd by. Rasa,lch Product. Comp.ny 
801 1~1 .5.111'11. Kin", 614011 

fPA hlobll,hmlfti No. 3nltWaoI. irA i~hl!Olloft Mo. :Itd·!!\. 
. Nit Cont.mI1UO ,.Utft . I 

Mtf W-'ghh 1000 graMe (2 lb •• » II 011., 
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DIRECTIDNS FOR USE , 
II '$ I vlol .. hon 01 Fedel.ll .... 10 use 'hiS U'oducl ,1'1, m~ ... 
ncr 'IItOM.S!tnl wl\h II, labrling. , 
Itcle. 10 ,he .n!tlucllon booklell.tled· ,t.PPLItAfiON pno 

I 
CEOURES FOR DEliA' PEllETS AND DEli ... • TA8lETS ! 
lor deladed tlSf Insllutllon,. Used IS dlf.cleO: '''''''1'1 . 
Drhl' PeUelS will.ld In Ihe con\rol 01 grln"t wte.,". lit' I 
...-e..n. lesser g,"n bore'. rtd noUl bailie. Indl,n me,' rnolh , 
5aw laolhtd QI',n beelle. confused IIwl brp.III!. Dun .'''~., I 
and Ihell prl-.dun $Iaaes (lQg-I& .... pup .. , I 

STORAGE AND DISPOSAL I 
STORAGE, 5101' In dry. locked vtnlol.'ed room or 
bu.ldlng. PIOIICI from molstu'l. o~ ... flames. htll. ,cids Inr:l 
olhel -:.hem'CIls. Nu,r slo,e neal hom" o. IillnQ qUI,I". 
PESTICIDE DISPOSAL 
PeshC'de 0' tlnnla Ih'l ctnnol be ustd .ecOldlno 10 I.btl 
In!huctions mull be dl~postd OllccoldlflO 10 Fedel,l. Sltll 
01 LOCI! p'O«dulu un1e, Iii, Ruou.ct COnu ..... tlOfl .nd 
neto.,ery Acl 
OltpOSAl OF EMPTY CONTAINERS 
METHOD I: T'lpll rInse "lIh so.O)' Wile' (01 tqub.lenlj."" 
olle' 10' 'icycll"O 0' IIcoMlhonlno. 01 dispOll 01 In I 
UIIII.llt 1'lIdltll. 01 by olhe' ."pIOyed '"11 Ind loc,l pro 
C""UI~S. 
METHOD I; E_pos. ,nldull .Iumlnu," phtllphlde 10 01· 
m05P,. .. ,lc tondlllOll, II IKomrn,rw!1d In I.btling. or.po" 
In I lIf1l1l'JI.ndliliOI by other IOPIO'ttd ,t,l, .nd 10ctl pro-
cedures. 

'''I boot.". ·API'ltCAtIOH 'ROC£DUI'Il$ JOII OnIA" ''IlllElS· 
AHO OEtlA' tUU.IS· 'I'>CJ ·IHSIJIIJo.:I10HS 1011; INlltA"Sn 
'UIoI10AtiOft Of' SHIPHOlOS WITH DElIA' PEllEt, AHO OUIA' . 
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AIlIfllal"J ...... '-"" ' ..... H .... ' ... ,....,'f" ..-6 ...... , ..... 
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I'IKHM<110 61"" ... , VM 0."1' .... 1:.,,, 

CLA~I'IEO II., UHO£l"WllntU uaolU.tomU. INC AS to 'IRE 
HA.ZA"'O ON1,.Y WHiff uno SPECIFICAllY AS DlRECtEO IH tHI 
'E'ARATE INStAUCIIONS tHA' AFiE PAI'I' 0' 'HE 'ROOUCr 
lAIEUHQ. OttIA' PELlUS "'RE NONCOUIIUstIUr. lUI U 
POSUAE to MOiSt AI" 0 .. WAlE" I'IElUSt! flAUMUl( AHD 
10lIC PHOSPHINE 'lAs. IJtOKtAHEOUS IQNItION flAY AfstrLt" 
CONtACtEO 8Y WAUl\, ACIDI! Oil CH[I,lICAl,.l. ... , 
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INTRODUCTION 

The 111!;I()l), o( Defta' J)eslicicfes is fonp. datiog back 10 the mid·1930's,lo 1970 Dlltia~ 
Gas ~);·S W(!:-S IOllooHced inlo 1he UnUed Slates. Oetta! Tablets and Delia! PeUe1s 
\\e:(> tr:lroduced in lOll lhe manufacturer. Delia freybesQ GMaH, Wesl GeJroany was 
ltle eaw,' proneer in ettt! de~elopmenl of phosphine as a fumigant 

UI)IJ) Pi'ha" Pellels iln!1 Oeh.a· lanlets produce a. poisonous and toxic g;ts,. When 
used p'oDeay ther ~ne effec:hve as all ai(.l ir. ccoholling insect pests of slosed raw 
tlgrlcultuc.31 commodities. proces$ed (oods. animal leeds and cetlain non.food pro­
ou-e(S, 

IMPORTANT 

Detra' Tablets and Oetta l Pelle's are RESTRICTED USE PESTlCIDES For Retail Safe 
To A.nd U$B Only By Certified ApplicalOJS Or Persons Under The;r DIrect Supervision 
And Only F01 Those Uses CDvered By The Cerntied Applicator's Certification. Both th.e 
container label and this brocnJ,lre should be read, studied and re';'iewed before using 
etfhel Della' Petlel.., Of Oetla' lilb1ets. 

PRODUCT DES~RIPTION 

eOlt! OEnA" PELLETS and OEXIA"- TABLETS are a mi)l';tme of aluminum phosphCde 
t57D-fo by weight), ammonium ca.rbamate and urea Which Is pressed Into tablel and/oF 
pf'Uel fOIft). The neal')' spherical penels ale about 31S" in Qla-meter ar.1 weigh 0.6 grams 
each. The tablets 8fe 4/5"lo diameter a.nd 1/5" (hick and weigh 3.0 gn, ns ea.ch. A pellet 
will produce about 0.2 grams hydrogen phosphide; (he hlble1 about 1.0 gram. Both react 
wiln a,11'f10spheJic moisture 10 produce hydfogen phosphide (PHS) in 1h&: followJng way. 

2 A1P <- 6 H20 ..... 2 A1{OHJ3 .. 2PH3 

Warm. tlllmid air accelerates 1he reaction while co.ol, dry air has the opposite effect. 
AUe, tht: teacHon is completed a gray-whUe powder remains and consists mostly ot 
aiumloum oxide h.ydrale, alumioum oxide and a very $maU trace of (.lflreacted, Ugfttly 
bl,,\unO ahJmir:uffi phospnide. 

WHAT IS HYDROGEN PHOSPHINE (PHa)? • • • •• ~, ,. 
Hydrogen phosphide. more commonly reterr~d to as pnosphlne, ~s acOlorleS$, toxlc gas. 
Vlilh an o(io( like 1ha' of detayi))g fish, garlic Of commerciaS earbide. 11 fs very vDlatl~ _ : 
\'lUi) a nigh vapor pressme. The penelfaUng. capability .of hydrogen phosphide Is glea't~ .. 
','he combinaUon 01 high molecu!ar activity. vapor pressure and toxlelty to Inse~h!··. 
accounts for its wide acceptance as a fumigant Residual tolerances ha ... e been es1;abllshl " 

ed at 0.1 ppm (or raw agricultural commodilies and animal feeds at 0.01 ppm fot pro--
ces..!>eo foods. ." ••• 
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USE PATTERN 
8Dth pellets; and (ablets are registered with She U.S. Elh'iu:mmental Protet1ion Agency 
1(H me post harvest (umrg<tHon 01 the l;ornmodities fisted below ab, an aid in Ina contfoJ 
ol QlolOBIY weevil. rjce weevtl. maile weevil. fessel grain borel. saw-tooJhed gJajn beetle, 
Ctmtused Irout beeUe, (ndian meat moth. angoumois gra1.o moth, led flour beeUe, bean 
weevIl. ~tgarelte beetle. cadeUe, yellow meal worm, Meditotfanean flour moth and drEad 
flull moltJ. 

RAW AGRICULTURAL COMMODITIES: 

Rice, Wheat. Barley, Com. Oats. Sorghum. MiHet, Rye, Popcorn, Soybeans, Cocoa 
Sear:s. CoHee Beaos Craw}. f"ilberiS. Pecans. Pistachio Nuts, Walnuts, Cashews. Brazil 
Nuts. AlmDnds, Peanuts. Sunffowe( Seed, CoHon Seed. Saflfower Seed. Seed and POd 
Vegetabfes. {AdlUki Red Beans. B!a.ckeyed Peas, Garbanzo Beans, Great Northern 
Beans. Green SpHl Peas,lentHs Peas, lima- Beans. MichIgan Navy Seans, Moth Beans, 
Mung Seans, Pinto Beans, Split USOS}, Sesame Seed, Flower Seed, Vegetable Seed, 
Grass $et:'d. Oates. 

PROCESSED FOODS: 

Cetea~ flouss and Milled Fractions, SoybOilO FloUt and MJUed fractions. Polished Alee, 
Mac8f(tni. Spaghetti. Noodles. Pasta, Malt b)(ocessed Qrains}. Bakery mixes, Packaged 
Cereals. PretzelS. Oat Meal, Spites. Whole Wheat, Cream of Wheat. Processed Cof· 
fee-lTea {fOBsted·oried}. P(eparsd Cccoa, OfiedfPn,cessed Meat·Flsh·Cheese. Season· 
ing. Co.ndlmeflols (glQund,. Cookies, Crackers, Snack Foods. Herbs, Sugars·Candy Bars· 
Canoy, Nondairy Creamers. OIled ~owdered MUle. Processed Almonds. Brazil NufS. 
Cashews. fUwrts, Peanuts. Pecans. Pis1achl0 Nuts, Walnuts, Dehydr8tecl Potato p(o­
duels, Drted Apples, Oried Peach .s. Dried Pears. Dried Spinach. D(led Carrots. Dried 
Eggs. Apricot Kernels, Primary Yeast, Oates, figs. Prune{" Raisins, Sullanas. Dried 
Beans. Dried lenWs. Dried Peas, 

ANIMAL FEED OR FEED INGREDIENTS 
NON·FOOD PRODUCTS 

Cellon (d.:::lh an.:J l.mPlQces';<.edj, Feathers. Human HaIr. Rubbedzed Hail, Voh::anilea 
Hew. M(lhalr. Woui. TOb3(x:('. Wood .wd Bamcoo ProduCls. 

PRECAUTIONS . ... • 
• • 1. Dosage feCQmmenda1i(1.1s have he-en Gah~ftJny t:afculafed and should not "\I~ •• : 

eXCt""c,"ded_ It is ~mp01janl h) reail2e tha~ a shoJleMd exposure peri-od cannot be. 
comveosated ~O( with an increased dosage. II • 

• •• 
2. Hydrogen phosphide is highly yolalUe and wiU pene1rate ihrouQh seemingly gn..:. 

Ugflt materla1s such as concre1e. given enough time. It fs therefore lmpsrat(v8 ftlat..· 
a-djOtning rooms. bins. silos or etber enclosed spa<:es be tested lor pho$phJne while. 
th~ h.ll'nigallon is in progress: berate allowing occupancy. .. • . .... . 

3. In contact wilh waler or 01 her liQuids. paHets and taMefS C8n undergo spontaneous , 
tteaH$lg and ignHion. .' ' •• ' ~: 
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4. 1ne genelahon 01 hydrogen phosphide from bolh lablets and pellets is conl:olled 
by design. There is nC' safe way to accelerate the reaclion. 

5 H)·or..:·gen phosphide reacts corrosively with copper. brass. gold. and various other 
melo,s. ThuS. switch geal. communication devices. computers. catculators. small 
e!€'~llic molols. etc. should be protected or removed before fumigation. 

6. Pellets and/or tablets must not be used 50 that H',ey or their reacted residues come 
Into conlact with fOOd with the EXCEPTION that both can be added 
dlre...:lly fa stored In breweries for use 
~t~ . 

7. Generally speaking. gas masks need not be actually WOH' during appUcaUon. Ills 
recommended. however, that gas masks be readily avail',tlle for each worker and 
worn if phosphine is det'lJcled at a concentration thai exceeds allowed limits. 

EFFECTIVENESS· WHAT TO EXPECT 

There is nothing absolute when It comes to predicting what percentagu of an Insect 
population will be killed as the resul1 of fumigation. To expect a "100% l:iII", meaning 
all stages of insect life. is unrealistic and seldom achieved under practical field condl· 
tions. Uterally interpreted a "100% kill" means every egg. larva, pupa and adult has 
been killed. A more realislic view is that something less than 1ooo/~ of a given popula· 
tion will be killed. From a practical viewpoint it is not unreasonable to expect. say. a 
95":0 kill. There will be times when effectiveness approaches 100% • there will be others 
when effecliveness is more on the order of 90%. 

To tall much below 90% usually means that something unexpected happened such as 
the sudden appearance of a high sustained wind .during the exposure period. Another 
example would be the unexpected Interruption of a silo filling process whereby the silo 
was only, say 113 full when the process was stopped and not resumed. The net effect 
would be that of diluting the ultimate gas concentration to undesired levels. 

The dosages for Delia! Pellet'> and Detia\!) Tablets are tied closely to exposure time 
and tightly sealed storage structures. and have taken into account many of the condi· 
tions normally found in the field. II would be impossible. however. to address every 
sitlJalion. In very unusual circumstances It would be best to consult with Research Pro­
docts Company and determine !f It Is even possible to fumigate and expect good 
results. Depending on the exact situation It may mean transferring the commodity to a 
more suitable structure. In others it may maan selecting a more suitable fumigant. 

Of critical importance is to meet minimum exposure requirements and whenever possl· 
ble to exceed them. As a general rule the pre'adult stages are more dIfficult to kill than.:. 
the adults. In this regard It Is advantageous to lengthen exposure periods. ," " " 

, " 
A WORD ABOUT SEALING AND PREPARATION o .... 

There are many factors affecting a fumigation but most are minor compared to sealia!) .• : 
Proper sealing i!1 necessary to Insure to the extent possible effective control oflnsecnt •• 
and 10 protect man and other forms ollile from hydrogen phosphide during the fumlgA~". 
tion. • ... 

" 
In addition to proper sealing 01 thF; strl!cture being fumigated, II will be necessary.fd.·. 
post danger signs; have first aid i"formation and proper respiratory protection equlp~ " 
ment at the slle; and be cerlain of application procedures and to employ only tralr.e"d. : 
operators. . •••• 
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ABOUT DANGER SIGNS 

Research PlOducls Company fumishes signs that are considered appropriate. Refer to 
the Illustration below. 

Fumigated areas must be plac1:Irded on all entrances with signs containing at least the 
signal word "DANGER" and the Skull and Crossbones and the words "Area under 
lumlgalion. do not enter unlil completely aerated," the date of tumigatlon, name of the 
fumigant used. emergency telephone "omber for coni act, and the name and address of 
the fumigator. Do not remove warning signs until the fumigated area is completely 
aelated and sale lor entry. as indicated by a suitable detector. 

Date: 

Poone: 

DANGER·POISON 

KEEP AWAY 

Area Under Fumigalion. do not enter until completely aerated. 

By (name and address): 

Fumigant: 

All printing in red on white backing 

Whether users make their own signs or obtain them from outside sources, the format 
and con lent of the illustrated placilrd should be followed. 

SAFETY EaUIPMENT 
• ... • 

• • 
It is normally not necessary to actually wear 8 gas mask when applying Oelial" PellE1\.;.·.: 
or Oetia' Tablets because the Inilial gas release from either Is delayed by design .• 
However. suitable respiratory protection equipment shoUld be immediately available • 
and close b}t. • •••• : 

•••• 
There are a number of suppliers of respiratory protection equlpment.lrrespectlv8 of the. •• • 
supplier chosen, be certain to speclly canisters fOI protection against phosphine gas •• 
Consull your supplier concerning the limitations o( the equipment selected. • ••••• ... 
NOTE: Tile use of respiratory protection equipment must comply with any and pi!, : 
Federal. Slate or local regulations. Consult the proper authorities for detailed Informa' ., 
tlon. 
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GAS DETECTION EQUIPMENT 

All users 01 fumigants shcl"d ku·\:'. a:: 3la!ldiHd equipment. gas detecUcn dBvices 
deSigned specifically (0' the lype or kind of fumigant being used. And. they shOUld 
eSlablish inflexible policies concelning their routine use. 

There are several reliable devices marketed. One of which Is the Draeger MultiGas 
Detector. II is a portable. simple device and does not require IntenSiVe training or 
eta borate supporting equipment to operate. Furthermore Ii Is inexpensively adaptable 
to remote monitoring procedures and will measure concentrations of phosphine in air 
In Haee amOunts of 0.1 ppm on up. 

There are other devices equally as reliable. Consult your local suppliers of such equIp­
ment or conlact Research Products Company for more information. 

FIRST AID 

HYDROGEN PHOSPHIDE IS TOXIC TO ALL FORMS OF ANIMAL LIFE. Exposure 
thlQUgh inhataHon pfoduces ctear symptoms of pOisoning such as a pressing sensation 
in the chest dizziness. nausea. vomiting, a prolonged feeling of faint and a rapid on-sel 
of slupor. At the first warning thai someone has been affected by phosphine-

1. Take the person to fresh air immediately and caU a doctor. 
2. lay the person down and keep warm with blankets. 
3. Maintain respiration. artificially if necessary. 

If f(lr some rea::.on thE> pellets or tablets are swallowed symptoms of severe pOisoning 
will be Quickly noticed: Usually heavy vomiting followed by unconsciousness. Call a 
phYSician or Poison Control Center. Drink 1 or 2 glasses of wat'3r and induce vomiting 
by touching back of throat wllh finger. or. iI 8val1able, by adminlslering syrup of Ipecac. 
REPEAT UNTIL VOMIT IS CLEAR. DO NOT INDUCE VOMITING OR GIVE ANYTHING BY 
MOUTH TO AN UNCONSCIOUS PERSON. DO NOT DELAY! TAKE THE PERSON TO A 
HOSPITAL AS FAST AS POSSIBLE. TAKE THIS BOOKLET WITH YOU AS WELL AS THE 
CONTAINER WITH THE LABEL INTACT. PRESENT BOTH TO THE ATTENDING PHYSI· 
ClANS. 

NOTE TO PHYSICIAN • ... • Con'pletc- lest for patlenl: 1-2 ~1ays-no Rctivity·keep patient warm. Intravenous glucose • 
IOJection~ (as norm .. 1 practicL') if patienl suffers hom nausea and vomiting. II. howevA, .. '.: 
.In increa:,o :" !he tJlood·sug.1I is found, Isotoni(" salt sOIUtiO.1S (physiOlogical sail. or • 
Ringer'S SOl, 'lton ..... Ithout gluGose) must be injectod instead. .' • : .. " 
Inhalation of oxygen oroxygen/carbon dio:--Ide is usually successful. Use of cardiac BOO •• 
circulatory sUmulanls normally advisable. • ..... 

• 
In extremely Serious cases of poisoning, blood transfusions are recommended. In po • 
circumstances must an antidotal use be made of fats, oils (caster 011), butter. or milk,'.' 

, , 
Phosphine (PH31 poisoning is rot known to be chronic: phosphine acllon is rev~rSib;.c •• : 
and symptoms will disappear by themselves. 
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DOSAGE AND EXPOSURE 
Dosage Guide: Very light. well sealed structures can be (umlgated with lower dosages 
(han structures that are hard to seal and which are loose by virtue of their construction. 

Pellets . ................. 1()O..330 per 1000 cubic feet 
Tablets .................. . 20-66 per 1000 cubic feet 

EXPOSURE GUIDE 
The establishment 01 the proper exposure period is a critical determination. 80th 
temperature and hum.dUy influence the rate of phosphine production. The greater each 
is ~he faster the production of phosphine. 

Commodity Temperature 
(Farenheit) 

Required 
Exposure Period 

Pellets ............ Below40· ................................ 00 Not Fumigate 
40'·53: •..•....•.•......•........•...... 8 days (192 hrs) 
54'·59' .............................•.•. 4 days (96 hrs) 
60' ·68' , ..........•...••..•...•..•...••. 3 days (72 hrs) 
Above 68' • . . • . . .. . ..•...............•... 2 days (49 hr.) 

Tablets ........... Below40· ................................ 00 Not Fumigate 
40'·!>3' ............•....•..•...........• 10 day. (240 hrs) 
54'·59' .......•....•....••....•...•..•.. 5 days (120 hrs) 
60'·68' •.••.•.•••.•....•.•......•....... 4 days (96 hrs) 
Above 68' .....•......•.••....•..•..••..•. 3 days (72 hr.) 

As staled the foregoing table Is a guide. Whenever possible exposure periods should be 
lengthened and not shortened. The key to effective results lies with correct dosage, 
long exposure periods, proper application, and wei! sealed storage Structures. 

NOTE THAT NEITHER THE PELLETS NOR TABLETS SHOULD BE USED WHEN COM· 
MODITY TEMPERATURES ARE BELOW 40' F. 

APPLICATION PROCEDURES FOR 
BULK RAW AGRICULTURAL COMMODITIES, ANIMAL FEED, 

ANIMAL FEED INGREDIENTS, AND PROCESSED BREWERS RICE, 
MALT AND CORN GRITS STORED IN BREWERIES FOR USE 

IN THE MANUFACTURE OF BEER 

STORED IN BINS, TANKS, SILOS, GRANARIES, FLAT STORAGE, ETC.: , 
lhe appM:ation procedure (01 pellets or tablets In verlical bins Is to add them in a':' 
tJni!orm a!ld continuous manlier to the commodity stream as a bin is (11led. The fumlg4' , 
lion of lIal storage ..... Ih pellets or lablels involves their distribution throughout the com·,' ,: 
modity mass using probes designed for such use or uniformly scallering thorn on the. 
commodity surlace " , : ,. .. 
STORED OR SHIPPED (IN·TRANSIT) IN RAILCARS: .... 
Aller the car Is loaded, scaUer the required number of tablets or pellets uniformly ontg.,.· 
t~e surface. As distribution is made, lorce them under the surface by either stepping on • 
Ihem or pushing them under by hand. In hopper cars H may be necessary 10 push th3 
commOdity away from the fill opening{s) in order to expose the surface. If railcars ca:'l 
be continuously loaded the lablels or pellets can be uniformly added to the commod\ly I 

slfearn during the loading process. 

. i· 

""" , " , , 
. .. ". , , 

" .... , . 



t 

POST FUMIGATION PROCEDURES: 
It will be important to always meel the minimum exposure requirements and to exceed 
them whenever rossible. It is virtuall)' impossible to achieve a "100% kill" of Insects 
under field condiliOriS. This is particllarly true for the egg, Ia.rva and pupa. It is to the ad· 
van1age of Ihe user to leave the commodity under gas for 8S long as possible In order to 
increase the eHectweness 01 the fumigation. 

Once minimum exposure requirements have been met or exceeded, however, the com· 
mOdlty can be aerated, transferred or left alone at the option (' ',he user. As a precau· 
tionary meaSure, however, all working areas shoUld be tested for phosphine belote work 
beglOs and periodically thereafter using appropriate tesling devices. If detected It Is 
Ie-commended 'hat wOlkelS weal apptopiiate lespiratory pro\ection equipment until the 
area is gas free or within allowed limils. 

APPLICATION PROCEDURES FOR SPAr.:;;: FUMIGATIONS 
INTRODUCTION 
lhis secUon describes the recommended me'hod 10r using DETIACl Pelle's ancllor 
DEliA·' Tablets for space fumigations in buildings, warehouses. mills, food process­
ing plants, and other static enclosures which can be sealed. 

DOSAGE GUIDE 
(EXCLUDING STORED TOBACCO· SEE TOBACCO) 

Pellets .................. 100·330 per 1000 cubic feet 
T ablels ......•...........• 20·66 per 1000 cubic feet 

EXPOSURE GUIDE 
(EXCLUDING STORED TOBACCO· SEE TOBACCO) 

The establishment of the proper exposure period Is it critical determination. For all prac· 
tical purposes the temperature Inside the storage structure Is the deciding factor. Not 
to be over-looked. however. is the imporlance of the humidity. Both temperature and 
humidity influence the rate of reaction. The higher each Is the faster the release of 
hydrogen phosphide. From a praclical standpoint, however, the temperature deter· 
mines the exposure period. 

In that conneclion the tables on page 6 can be used as guides lor determining exposure 
periods. 

TOBACCO 

Temperahlrc 

TOBACCO DOSAGE/EXPOSURE GUIDE 
Tobacco Temperature Above GO'F 

• ... • 
Dosage Minimum Exposu;'·.i 

Panels' 
1000 cu. II. 

100 
100 

Tabletsl 
1000 cu. ft. 

20 
20 

4 days 
6 days 

• • • •• ... II 

•• 1 • • • •••• 
Post FumigaUonAetation ...•••.•.....• Hogsheads .••.•.••.•.••• 3 days mlnlmu.n 
Bales .. _ •.................•........•....•.•.................. 2 days mlnlmu,n 

Tobacco Temperalure: 40'· 59'F 

. 1 . 
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Best Jesuits are achieved when tobacco Is fumigated at temperatures above 6QeF. 
However, where it is not possible to achieve these temperatures. (umtgatton at 
temperatures in the 40··59 'F. range have provided satisfactory control of the cigarette 
beeUe larvae. Eggs and pupae 01 the cigarette beetle may survive a fumlgalion et these 
lower temperatures. The appropriate exposure parlods fo fumigation 01 tobacco are: 

5O'F-~9'F ....... " ... , ........... 7d.Y. 
40'F·49'F ................ , ...... 14days 

HOTE: Warehouses and containers must be tightly sealed. Post fuml~atlon aeration 
time Is a minimum of 4 days. . 

APPLICA110N PROCEDURES. , , , , , , •• , , , ••.. ,Buildings, warehouses, 
mills loud proc8~slng plants 

and other sealable B,;cTosures. 
Sea.l all openings except for the door being used to enter and leave. Pay pP.ftlculer atten­
tion to openings to connecting or adjacent structures. 

Position neatly square pre-cut-sheets of paper (12 square feet of area or less) onto the 
1100l, 

If pellets are use~. pour from the original ((asks onto the paper sheets. In a single layer. 
at a density no greater than 50 panets per squate foot. 

H tablets ate used. pour frorr. the original flask I)nto the paper sheets. in a single layer, 
at a density no greater than 25 i:ablets pel s~uare toot. 

When t~ lliga\mg mu\Up\e story buildings. each 1I00r Ie: considered a separate 
enclosure. Application should begin with the tcp floor and end with the ground tloor. 

POSl FUMIGA110N PROCEDURES 
1, Open as many doors. vents. windows. etc. as possible without entering the storage 

structure. 

~. Enter atter approximately two hours and systematically ope" any additional doors. 
louvers. vents, or windOWS to permit good ventHaUon. Operators should WOtk In 
pairs and wear specified gas masks. 

3. Perm!! building to ventilate for several hQurs. 

4. Test for the presence of phosphine gas using appmprlate gas detecUop equipment. 
Operators should worK In pairs. wearing specified gas masks. 

5. Dispose of reacted tablets and/or pelleto. .:. 
(a) Dry Method: Fold·up sheets 01 papar in such a way 10 form a "package". 

Avoid spillage 01 the dust. Place nu, papertdusl packages Into dry contal('$r~ : 
such as metal or liber drums to facilitate transport of the dust (0 'll'\" 
p,pptopriate burial site. ' 

(b) Wei Method: An alternate to the Dry Method Is to slurry the dust with WtJ.l"' .. : 
The recommended procedure Is to fill a receptacle about 213 fuU with water .",,­
about 2% by volume ot an~ ordll'lary I\Quid detergent MIx the detcrgent',rt+I.· 
water together without creating s:uds. Large Quantities at dusl may require a 55 -
gaUon drum. 'The ()bjecUve is to mfx the dust with the water which will reql,lue. 
agitation as the dust Is slowly added. • •• ' .' 

tn either case e.·/old contact with andler breathing of the dust. Consult the lab11 : 
for other precau(lons. •• • • 

. ,. 
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II . I~STRUCTIONS 
FOR INTRANSIT 
FUMIGATION OF 

SHIPHOLDS 
WITH 

15GI!:J 
fELtETS , 

AND 
TABLETS 

-. -
RESTRICTED USE PESTICIDE 

For 11:.,.1111 Salo TQ ArId Use Only 87 CeJfifHld 
AppS$e._t(>~. Or P,e.I$Ofl$' Vn0.3t TheIr Dlrtd Su~t· 
vIsion A:nd O/')It For Thou UHt CQ\'tre,:J 8y TOt 
C.,UfI~ "p~/e.tlt/l'. CtrtlUC:ltkm.· • 

ACCEPTED 

JUII9 ;983. 
Uzuf,r the- r,dMm J:r-.$'l<:tldM-, 
JWglcl:d .. dnd R~ .. mio:ida A(I\-
0' om'Ild'~. fQr IA.- ~tl. 
~.-(I,'''j~ u.d:'" 
J;PA.""- No. 

• , ' 
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NOTICE 

1. PilOt to rumlgaUIlQ a ves,.1 for Inlll"sH cargo 
fumigation, the ma:,let 01 1M Yes"' Of I'll. ''Pr.MfI. 
laliye •• nd the fumig.lol musl del',mln. whelher lhe 
vessel Is suitably deSigned and eonfigured .0 a. to 
all,;,..., tor lale occupancy by 11'1 •• hlp'. crew throughOUt 
11'1. duraUon of the fumIgation, 

If· ,. determined that the d.slgn Ind conligufauon. of 
Ih. we,sl' da.. not allow for .... 1. occupancy by the 
ship', CIIlW Ihroughout the durallon 01 the fumJglnon. 
t!len the vuUI will nol be rumlg.ltd unllU aU er .... 
members are r.mov6d from th3 .,., .. 1. The crew 
members will nol be allowed 10 leot:eUpy Ihe\'esMI until 
th. veasel hIS been properly I.rl,ed and a C llttmlM. 
lIOn has been mlde by the mast.r cll"- vlS,.1 and the 
fumlgato. 11'111 11'1. VISMlls ... f. for oocupancy. 

2, The pert-on re,pon,lble lor the fumlgaUon mt.::Il 
nollfy 11'1. master c ' the vessel, 01 his r~fIMnla' ...... 01 
the "Qulremenls relating 10 per,onal prot.eUon equip.. 
menl.· delecllon equlpmlnl and th" a pelIOn qu.lIfled 
In the use of this equlpmefll mus'.ceomplny the; ""MI 
wllh CIIgo under fumigation. Efilfrgency p/acedur ... 
cargo ventllallon. ~rlodic monUorlng and In'!'Klien., 
and Ifr.1 aid measure' must be di.custecl with and 
understood by Iha master of 11'1. Y"Sltl Of his r'Pf.ten­
laU ..... 

3, OLlrlng Ihe rumlg.llon Of unlll a manned vetsll 
leaYes port or tilt esroo I, aerAted,the pelion In Chllge 
01 the fumigatiOn .hall Inllure Ihatl qu,.lIIied "",on u. 
InO gU or vapor deleclion eQulpmenlle,l.sp.ces .dJa. 
cllnl 10 'plce' conl,.lnlng fumlgal.c:f cargo 'nd all 
(eoulatly occupied ,p.ces for fumlgallon INk.gl. 

II le''''lge 01 the fumlganl I, delected. thl ~rton In 
cl:srge of Ihe fumlg.Uon ,.halll.ke .ctlon 10 cOflecllhe 
lukage, or shall inlorm Ihe mUle' of thO veUII, Of hi, 
represenlallve, 01 Ihe leakage 10 that corrective action 
can be laken. 

4. II the: rumlg.Uoli I, nol cc..mple1ed and lhe v .... 1 
let.led belate the manned vesaelleavu poet. the per. 
son In charge ollha vessel sh.llinsure lhil .,Ienl two 
unUs 01 p~fSon.1 protection equlpmMI and on. gil or 
vapor delecllon device, and. perseR qu,lrfI..:S In the!r 
opeflllon be on board Ihe vluel during the voya"l . 

• "PeISonal prolecllon equIpment mean, a ~as muk III, 
100 wllh a canlslar deslgne:llor phosphlnr! gas which 1$ 
approve,1 b1 the MUllng Enroleemenl and s.'ety Ad· 
m!nlnshlllion and by Ii'll!! Nalionallt1!lolilule I~l( Otcupa, 
lional S.llel), and Health:' 



INTRODUC1:W~ 

De".' hbl1!ls alid Doella" Pellels .r. tumlganl 
ptltpa·."Gn!o conta;ftiGO 51· ... aillminum pMsphide (I)y 
.e,ghn whiCh when H~mo.,.d from Ihen Oligin.' Ihlp_ 
pmg containers will liberate Hydrogen PI'lo,phlde 
\phosphlnet The Illlcilon between almosphelic 
m('liSIUle .'0 Ihe "uminum phosphlde...-III continue'or 
lefel.l days 6epending on chma1ie conditIons. 10 be 
eflf'ch .... Ihe cargo holds Or lanks should rem,in ..,.Ied 
for jht dUI3lion of Ihe 'G)'aile. 

IMPORTANT 

1. 5hlpbol.rd lumigalion i, regula1ed by 1M U.S. Coar.l 
Gu.rd Regul,lion, 46 CFFt 141A.. 

2. (}elia' hble1S tEPA Reg No. 2S46.f.2} arA (UU." 
PeJlels,EPA Reg. ko. 2548~) .rll cl.ssihoo by the U.S. 
En.,.ironmenl.1 Plal.elion A.gcncy as RgSTRICTEO USE 
PES~ICIDES. 1<), let.n ute to and use onl1 by Certllie~ 
Apr-heilorS or Peloons Under Thel, Dlr&el Super.lslon 
And Only Fo, 111058 Uses Covered by lhe Cer1lf1od 
Applic.to(S CertilicatJon. 

3. For additIonal mlolmat\on re{er10 prooucl t .. bel$.nd 
Ihe I)OOklel enUtreCl"APPLICA liON PROCEDURES FOR 
DETlA' PElLETS AND DEllA'" TABLETS" •• 

4. This protluct l!o lolCle Co ti$h. Keep oul of lak", 
streams .0(1 oCher aqu.llc environments. Do not ~n· 
lamlnlle .·ater by ::leaning eqUlpmefll 01 dispoS." of 
Ytasles. 

PREFUMIGATION PROCEDURE 

1. Retet 10 and comply 'Wi1n ttle (e~\JlaUon$ anCl pro­
«dults found In U.S. Col,l Gu.rd Re"ulallon~, 46 CFR 
lUA. 

2. Determine lumig.llon sullabilily otlhe Ship and be 
cerlal!) that the c.rgo holds >l11,nU to be IUmigaled a', 
01 ","uen c.onstructiOn 10 permit an In·transiliumigation 
..... llhout danger to Iht Clew duting the appllcalion and 
subseQulHll voy."e. 

? Excluding the work openings, .. al .11 olhe, openings 
10 the C<llgoholdor tank ,",sin; $1J1t.bte ...... tel plQOl,vn 
Ughl materialS. Lock and or Olherwls(J secure all open· 
Ings, man'ltllya, elc. USed to enler Ihe hold. Post 
apptOpnltEl "OAN.GER" S(glls on ume. 

... On lanker. Ihe oversPacr pressure 'etlal system 01 
each 'link must be sealed by ill lhe closIng 01 
Ipprop'iale v.a!ves and 12) sealing Ihe openlnjlS Inlo Ih. 
C)Yt'lspace with goas tluM mattnl .. I,. 
5 CoOlael appropri,le oIIulhOrilies. 

2. 

DOSAGE CALCULATION 
AND SCHEDULE 

C .. k.utats dougs on t~ butl of CftOO MId volume. 
Dosage Is .Iw.,. ealcvlaltd for tot.1 hold WOlllmt 
irres~ctJv. 01 the amount or quanUty 01 commodity 
lOaded Inlo Ih. hold. 

,.n .... , .............. , .. 100-~1*1000Cublc ... t 
T.b"I ...................... 2O-f8,., 1000 ~blc f .. , 

APPLICATION PROCEDURE 
BULK DRY CARGO 

VESSELS AND TANKERS . 
1. Apply .'Ih6r Ihe ,abrels or pen.'a by acaUetlng thMi 
Uniformly ... nto the commodity ludIC. utllItlng .. mIlCh 
01 lhe 10111 lurl.te ar,a al pastlble. Or, 'nMrt 
them unllorm1y Inl0 the commodity ma"" b'1 toanO CM' 
with proNt, 10 .ny depth dulled. 

2. ClOse _tid MCU'S h"leh CO'ftft. t4.m: toPt, butt«- . 
wOrtM, .Ie. Imn1ed'lat.ly following .ppJlcaUon. 

POST FUMIGATION PROCEDURES 
1. Unlll the shIp ulb \1 'frill ~ Mt;eUary to rtogult.dy 
monllol .11 alelS and spaCH 01 the Ihlp 'Of ~t.., 
presence 1)1 hydrogen pholphlde (Pholphln., ualng 
appropriate pf\QsphlM detection e(\\llprMdt. ~~lal 
aUenUon ahould be gl.en to living qUlrtetl. kllc"'n_. 
&Io,.(ooms, mess ha J, Jo;eel duct" d.y rooms. th. 
bridge, enQ:lne room Ind any Olh~r enclosad spac.s 
occupied or frlQuenled by creW' members during • 
voyage. 

2. R...,lew ..,1\1'1 the Masler, 1)f tol" tepttsent .. ttve, the 
follo*lng yoyag~ preceullons and p'~ur .. : 

A. 00 NOT ENTER FUMIGATED HOLDS OR TANKS. 

B. AT' REGULAR INTERVALS MONITOR' ALL 
SPACES AND AREAS CONSIDERED TO BE SAFt?: 
FOR OCCUPANCY USING A.PPROPRIA.TE GAS 
DETECTION EQUIPMENT, 

C. ,-: PHOSPHINE It DETECTED, EVACUATE THE 
SP"'CE OR AREA, lOCAle ANO SEA\. OFF THE 
SOURCE O~ THE LEAK WEARING APPROPRIAtE 
RESPIRATORY PROTECTION EQUIPMENT. 

D. 00 NOT OPEN, VENTILATE OR AERATE THE 
FUMIGMEO HOlOS CURING THE VOYAGE. 

E. UPON ARRIVAllliTO THe PORT OF Ot$CKARGE 
HOLDS OR TANKS MAY BE OPENED. 

IF IT IS NECESSARY FOR WORKERS TO ENTER 
HOtDS, 1HE AIR SPACE D1RECTL'f ASOVE THE 
COMMODITY MASS SHOULD BE TESTED FOR 
PHOSPHINE. IF FOUNO IN EXCESS Of ALLOWED 
LIMITS, IT WIL\.. BE HECESSAR'I' TO AllOW FOR 
ADDITIONAL AERATION AHDIOR VENTILATION 
UNTIL IT IS SAFE FOR WORKERS TO EHTER. 

3 
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PERSONAL PROTECTIVE 
EQUIPMENT 

Secavl'-(> Ihe refflaSI!' of phosphine from Dell.' PellelS 
a<'!d Dell" l"Nsls IS del.lYed .flt, ~nposurl 10.11',11 IS 
Ufuall,. nOI neensary fot opeul1ol, 10 .e,r on muk •. 

lioweYe" suil.ble respiratory proleclfYe equipmenl 
!;hoUICi be immedialely available. Gloves should be worn 
wTIen handling DeUa' Pellel, and Tabl,15. 

GAS DETECTION EQUIPMENT 

1:.11 U5ers oJ' fumiganls sl'Iould have, as slandard eqlJip. 
menl. gas defeclion devices designed speciflCally for 
phosphme. There afe sev",,'al devices readily .val/ablt>. 
Co'lsull local suppliers .11 suc:h equipmenl or cOnl.el 
Reseiflch Plod~Cls Company for mOft Informalion. 

RESEARCH P ,ODUCTS COMP.\NY 
1835 East North Street 
Salina, Kansas 67401 

(913) 825.2181 
Telex 417318 REPCO SAL 
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