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DET LA TABLET L.ABEL. -- FT~ClNT PA!>CI:L 

RES rRIGTE,O USE PESTICIDE 
nUE ']'u ACU'rE INHALATION T!)XTGlTY OF HIGHLY' 

,(,OXIC HYDROGEN f'HI.l8PHIOE (PHDBPHINE, I"H3) !.lAB 

F~,~ l-,=tail sale to and U~e only by Cf;\) .. tifiHd appLicatol-s t"o,­
th~~~ uees covered by ~he applicator's certification or persons 
tr~ined in accordance with the accompanyj\19 prodllct manual 
workin~ under the direct supervision aTld in the physical 
pre~enr.:e of 1:he cer1: i fled ..Jpp L i ccltor. Phys i Cell p\·(~fuenCe means 
<>n ",Ite 01" on the p,-r.mis.,!:;. Read and follow till? label and the 
~~~8'St~r:t\~t:h P\~odl!(:ts Compan}' p~~oduct manual ~hich c:ont-ain!:io t':ompl~!te 

insiructidns for the safe USe ot t~)is pesticide. 

De'tia(R) TABLE.TS 

A fu.miqant fo~- the c:()ntl~o Lot" most c:;tOl-f-Jl~ pl~oduct i t)t;:iec .... s and 
th~ir pre-~duLt siages. 

Ac·t ive In~r'ed ientl ALum I nUII\ Pho$ph id(~ ......... 5"7" 
Inert rngrediant3: •• ~ •••••••• o •••••••••••••••• 43X 
TOTAL ............ ~ oJ oJ .. f' .. f' f •••••••••••••••••••• • 1001< 

KEEP OUT OF REACH OF CHILnr;:t::.N 

DANGEF:/f-'EL I GF~D--P(JI SON 

PRECAlJCI0N AL UflUARICn Ai u~"I€,'d no Le~, i ngl. ... ", no us,,, este 
pl-odllcto hasta ''l.ue La ""'tueta sr~ I.f~ haya c;ido explic"do 
amp [ f amemte. 

STAlEMENT OF ~'F~AGn:GI'Il.. TI~EATMENT 

Symptoms of overexposure to hydrogen phoc;phldu are headache. 
t1 i Z 7. i ness, na usea. d i ff i c: u l t bl"'!ldh I n9, vom i 'l' i llg and d i'"-I-hNIo 
In all caSes of overexposure get medical attention immediateLy. 
Take viet 1m to the doctOl- 01- €'mt~,'~!en(.y '\'I-,ofllm""nt felt: I I. i ty, 

:rF GAS D~: NIB']' FROM TAllLl::T8 IS HIHAI..E'[II (>,?t ",xpoc;f,cl penoon '\'0 
f-re5h CI i \-. Kfo~mp warm and fni.\f1:£:.' ~;I1'-t-:· P€H'~-}O" C:(i n bl"t.~.cl"l i),~ 1" f'f::'e I y. 
If breathinq has stopped, give artificial rHc;plration by 
mouth-to-mouth or other means of resuaci1atioJ,. 00 not give 
anything by mouth to an uncom.'c:iollC; pel'son, 
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JF 'I HE: TABLFTS ·Ol~ THElR [lUST ARE f.;~IAl.L.O~JFn: Lt,' i nk or' ""jm i n is t..,,' 
~ne O~ two qlasses of wat~r a'ld induce vomiting by iouching back 
of -Un-oat wi"th finger, or' if" ava i Lab Le, adm i n i ~de\· syr"up of 
irl?c:ac:. tlo not give anythirl9 by mou.th if victim if~ unconscious 
OY' not aLel-1. 

TF TAJ:'l.ETB DR 'IHEIR DUST GET ON SIUN m~ CUHI·{:j NlH Bl US" 0'-

shake material off clothes and shoes in well venti Lated crea. 
Al.lo .... J c:Loihes to CH~··I,oat.]o in a vf.:1'ntiLa"If.:.'C1 a"("ea prj","· to 
J.!!under-inq. Do not Leave c:ontaminat~~d cl.othirl9 in ot:c:upied 
and/or confined areas such 8S automobi Les, van~, motel rooms, 
h~ruest etc+ Wash contaminated skin thoroughly with soap and 
watel-, 

n' DUST ""ROM lHt:: TABLETS GETS HI EYES: F I.ush wi 1h plenty 0'[-

water. Get medical attention. 

gee side panels for addition~L pr~cautionary statemeTlts. 

Man!!f3ctuI'ed by: Detia Fr'eybenlt GriBH 
P. o. Box 10 

ni5tl-ibut(~d by: 

694'( La urlc.nbach 
F, R. of' Gf'-;or"ma ny 

r~eseal-ch Pl-oducts CompallY 
Div. of McSharest Inc+ 
P. '). Box· 1460 
Sa l ina, KG 6740~!--146() 

r,:PA E~;t"bli$hment No. 33'7B2(,IG01 
~PA Registration No. 2548-62 

N~~"t Con-h:~n1:'!l.s.: 

N'~t Wfli~'hH 

LEFT P,'1Ni:J .. 

HAZARDS TO HUMAN!:! AND })ONE"STIC ANHiAI...B 

KEEP (JUT DF RE,<'1f:H OF GHXL.DI~EN 
DANGER/PClXBl1N 

Aluminum phosphide in t,lbl.etn or' tlwil- du,;t ,;;an be f,ltal. if 
~\\laLlollJ(:l'd. 1)0 not gE:~'t in C!'Yf~S, in no!~op on skin tHO cn r.:l.othin<3+ 
Do nnt eat, drink or smoke whi La tlandLing altlmi'lum phofiphide 
fl.l.tniCJftnts. "Ihen -thf~ container' i-:5- OP£-Hl~';o(1 [le"l:la(f-':> TabL~:"t5 witL 
hS9in to rel.ease hydrogen phosphide (phosphine) which i6 dTl 

~~irMmeLy toxic Qd5. Contact witt) wate,"", acids and some otl1er 
l.i~uid5 will accel.erate this reaction. If a ,arl.ie odor i. 
d~;~·tP.(:tf~tlt "o<:,fen .. "to ~:;ecti()n on ".!:ntiHS"tl·ic:ll. Hygi€-~-nt:~ Monitoj-in<:," on 
paqe of the accompanyin9 product manuaL fur ~pprDpriate 
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~~nit~ring procedures. Pure t,ydrogen phosphide g~s is odorless; 
1t,~ ~d~r ig due to a contaminant. Since an odor may not be 
~qt~~ted under certain cir'cumsta\lc:es, ttle absen~e of a garlic 
ndnr does not mean that hydro9~n phosphide gas is absent. 
Ub~~rv~ proper dflplication, aerdtion, reentry and disposal 
pl-oC'pdl.!re.c::.;. spec if i ed eo Lsewheye in ·the labe ling 1:0 preven·t 
ovel·exp OSlJ.l~e .. 

Ff;~I::!.lIJEN r EXPf1SUm:: ro L.mJ CONCENTRAT!ONS ABOVE PEI~~1I8SIBLE LEVEL.S 
O'}r:R A F'EPl[)J) OF DAYS on ~JEEK8 I'i"\'{ CAUBE I"OI!3()NINf:i. 

MO"rE TO PHYSICIAN 

Alu,min1tm phosphide in t,'lbLets 01- theil- clunt reac·ts wiih moistuc€·! 
from the airt w~1:erf acid9, and many otl,er li~uids to release 
hYdr~g~n phosphide (phosphine) 9dS. Hi ld exposure by inhaldtion 
~~IJ~es- m~Lajse (indefinite 1eeling of sickness)t ringing of 
eAr'St f·.Ai'iguet llc7!USec'l and Pl-E!,S;.!!.~UYf.::o i n c:hf.~~ ... t wh ieh are }"'el ieved 
hy rpmo~8L *0 fresh air. Moderate poisoninq causes weaknesst 
v~miting~ ~pi~astrie pain (pain jl\S1: above the stomach), chest 
rai~> di~1-\-h~a dnd ('lyspnf~Cl (diffic.ul1:y in bl-~i:\thing) .. Symptoms 
of s~'"'ve)"'e poisonin<,J may oc<:1).)" within (:1 ftJ-W hOU1-S 0\- UP to 
~f-::'It::~~-al days. \~esu1.ting in puJ.mona,·y l-;-!d~~m('3 (fl.uid in I.UTl9f;) dltd 

~ey Lead to dizziness, cyanosis (blue 01' purple skiTI cc,lor)t 
lJ.nc:onsc i Of),STless and dec1·th. 

X" 9.uff! c i ent 'lUtltl{- i 1:y, llyth- og(~T\ ph osph ide aff Poe ts the I. i Vel" , 
v.idneys-t Lunqc:;" n(~"·vOlJ.t~ ~~,>'s~'eil1 i;\nd c:il~c:uld't('I'~y system. 
'!.nht=' 1.31: i 1.)1\ can c:au~;e Lllng,~dema (fl.uid in l.un9s) and hypet·emia 
(excR55 of blood in a body part), small perivdscllLar brain 
h~~!1\1J,~\-h:!gp.s ~nd bl·ain ed(O~ma (fl.uifi in b'-(1in). Ingestion C.{:ln 
ca~15~ Lung and brain symptomSt blli damage to the viscera (body 
c~vity or~an~) is !11Qre commont Hydr(,gen phospl,ide poisoning may 
't~efiult in (:1.) puLmonal~Y (~d(;,~nH\t (~~) l.iv(~~Y eLevc'3ted SE~l"um GO'ft LJ)I-I 
:?ont:i ~ I.kt~ I. i n(,~ phospha{·.at~p.t r-(.:;;(.h.u:ed p\~othl·f)n\b i Ht hemOl-r'hage and 
.i.:,ondie'p. (YI~llo,," skin colo,"") ,11ld (:'» l-!idlll~Y hp.IO<J"llll"ia (blood in 
Ul"ille) alld anu,"i" (abnOl"lnal 01" tack of tll"illation). Pathol.ogy is 
r.hfn-actel"isti.c of hypoxi~ (oxygen [h:rfi(:i(,zoncy' in body tis!:1ue). 
'"reatment is sYmptomatic+ 
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('I.A(~B:rFIEIJ BY LJNDI::R~mnEI':S LABOWnUHJEB, :~NC. (fO AS TO FH(E 
H'-'lAr~n ONL.Y '.~I·IE:N W,ED B~'EcrFIC;ALl.Y AS IHRFCTED IN THE SEF'AI~ATf.:: 
·(N~FI~LJCTH1NS THAT Af~E hliH UF THI' pm.1Duc·r LABELING. DETIA(R) 
rAP' E·rs AI"!':: NONC:OMBu~' ... n!L"- t lrUT EXI·'nsur;:E TO Mors·r ,.,11': OR wr,TEF, 
Pl':t FAGI:S FLAMMABLE AND nJXIC PHOSPHINE GAl:1. 8PONTANEDUS 
IGNITlON MAY RESULI" If CONTAC·IED BY ~JA1F."R, ACIn'} OR CHEMICALS. 
gei5P 

fUGHT PANEL 

OH,ECTIONB FOr;: USE 

r.t is a viol.ation of fed""-<ll lal. to use I·hi" p,"oduct in a 
mann~r inconsistent with it. labal.ing. 

Toe bQ~I(lets "AppLicaiion P'··QCf:oU,"es fo.- De-ti,,(R) Pf"-I.~ot" and 
Det i c.' (R) Tab lets" and .. I nj;t\" uc t ions f 0'" I "t..-a liS ii" Fum i y-) t i Q" of 
Sh ip HQ Lds wi th De-t ia{~~) Pellets anti Tab Lt~t~;;11 al~f~ (."'1 P,,:H"t of 
LabeLinq. Refer to them for appl.ication procedures and other 
intorm~tion necessary to properly use Detia(R) Tabl~ts. 

nlHl PRODUCr IS ACCOMPANl:E.D BY THE LABELING L.ISTED A~.rj\)E. READ 
t.,Nrr !JNDERSTAND HIE EN"I"J.RE LABELINfl. ALL Pf'lRH) OF lHE LAI<ELING 
!~I;:f·: n~lIAr...LY IMPmnANT FOr;: SAFE AN)) FFFF.:GTIVE LISE OF TI"IIS 
"'!;'IJOU~:T , tr,LL. 1;:F:~-lEARCH Pf,ClDUC rs Cflt1Pf.',NY OR FF'I) IF YOU i-IAV,:· ";NY 
m.lC!,-rIONt'; m;: DO NOT UNl)H(l'lTAN1.l t.t~Y PAI·n OF TI··nS I..AHELUm. 

Ref~~," to pl~oduct LabeLjTl~ 1'O)M U~JI~;o lMes"h-j(.-:tions ·to pl"lItect 
H!DANGERED GPECIES. 

~rrl.1r~t>,G"- AN!) IJISPCJSAL 

STORAGE 

r'l.·lsks shoul.d be S-tOl""lO'tl in D dr·y, wf~LI. vf~n-ti lah,d ,1," • .,a,·"<lWdY 
fr~m heat and under Locli ~nd key. J)ost as a pesticide storage 
arW<1. Do not cont<lminate water, food 0.- feed by storing 
r~~iicides in th~ same are~$ u$e~ to store thesR commodities, 

Do no1' s1:or'e in bu"j I.din<,;)s whe'-e hl1mi:\l\~J 0\- domg.t5tic dnif!I'~II.'5 
)Rl~~lde. ~:l~te,- 'to thl~ bool'cLe't "l~ppl.iC:d·ti()n Proc:edur·t.~!s for' 
l:1~till(l-~) 1·:'el.Lets and Dei"i,1(fO TIII1I . .,1-<;" fo," arltlition,,1. ""[0,"<>98 

I nstl'"lH:t i 0"6. 
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m:~WOSAl. OF UNREACTED 11~: Pt'lHTIALl.'t' REACTED TABLE1S (FI-om sp i ll.s, 
le~~ing flasks or other sources) 

!Jnr~~ct~d or partial.ly reacted Detia(R) Tablets are acut~ly 
~~z8rdoU5t Improper disposal of this product is a violation of 
fpde,-al. la.J. 

It "this I"-oduct cannot be dispoi;ed of by ol-din,,"-y lise 01-

:lc:co,-din(] ttl lnbelinl"':J instlRuci"if)m.:;, c:onti.Jct YO~lI- state pesticide 
or- pnvirpnmental control agency or ttle hazardous waste 
r~~resent~tive at the ncarest EPA regional office for guidance. 
Do not COTltaminate wa1er by disposal. 

~~ected tablets are n01 h~zardoug. For complete disposal, 5pi I l 
:'Jno It?Ak P\R~H::edur'es l-ef'l2'lR to 1he book l(:~1' IIApp L ic.at i on Pl-ocedu\Reta 
for ))",t'i,,(R) Pellets "nd Detia(R) T.,btets". 

lHSPDSAL OF EMPTY FLAHKS 

HE:THOD nNE: Tl-ipl.~ ,-in~H? flasks ~"lntl ~)topp(:-;;ors with wa-te,R. ThEHl 

fltfer- ·t01R ,Recycling or' ,-cr.:onditi(lnin<:lf or pUlIcture and diC::lPOS€' 
~1· them in a SBTtitary landfi Ll or other approved site or by 
~ther procedures approv~d by s·tat0 and Locel authorities. 
l')isl:l~~~~ of l-insate in i", 5iJnitary I.andfi II 01- by other' apP"oved 
r'1- (lCedUTp.5. 

METHOD °1t·JDt Rem(lVE' Lid,,:> .. 1nd p L":·H':€-! f.-~tnp-ty l' laS~{5 old'door 5 0'- in 
c:·tr·uctlty·{---:o br--'!inq 'fllmig~3tc~'d llnti L ,-(:~~;idl\e in 1-I.(~t:;lt!:i i'!::1 l"f.-~~!\ct-ec1. 

P~nctu!'e ~nd dispose of them in d sanitary LdndfiLL or other 
'":'f"rl-~\f{-?!d 'S1 i tf.-~ 0\- by ()1:h(::~l- Pl-Of'::C.~dlf1-(-?S app,-oved by s'l(~t(-? and lo(.:a L 
authol- i ties.. 

Cpn~uL1 fed0raL t state and Local disposal autl10rities for 
~rl~r0v~d pr~cedures other than those given above. Approved 
procec1uY'es var.y for d j'ffc\Rcn1" i·yPf.-!s of 91.~rH~1-a1"ol"$. 

~Xf in dOlilit concerning whether the dllst is reacted and/or 
~(~n~~rninq proper disposal techni~lleg contact Researc~, Produc1s 
Con~pa ny. 
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ACCEPTED 

NOV 1 31987 
Undet tb~ FadMol Tnsoctielde. 
Fun<Jicido. and Rodenli:i.:ie Act' 
O! amended. {Ot th_ pesticide 
,.,;'I.tod und", _u'P / 2. L / 3 
El'A R,g. No. ~ TI ~fI ...... II' 

RESTRICrE:[I USE PESTICI[tE 
"DUE '10 ACUTE INHALATION TOXICITY OF HIGHLY 

TOXIC HYDROGEN PHOSPHI[lE (PHOSPHINE, PH3) GAS 

For retail sale to and use only by certified applicators for 
those uses covered by the applicator's certificati~n or 
pel-SallS "t\-alned in accordance with this Pl-oduct mai,ual 
wodling undel- the di,-ect supe,-visiun and in the ph)'sical 
presence of the cer't If i ed app II ca tor. Phys i ca l p,-esenc:e 
means on site or on the premises. Read and follow the label 
lind the Resea,-ch Pl-oducts Company p,-oduct manua l which 
contains complete Instructions for the safe use of this 
pesticide. 

APPLICATION PROCEDURES 
FOR 

Detia(R) 

PELLETS 

AND 

Detla(R) 

TABLETS 

HYDROGEN PHOSPHIDE FUMIGANTS 
FOR 

USE AGAINST LISTED INSECTS 
WHICH INFEST LISTf.:D RAW AGRICULTURAL 

COMMODITIES. ANIMAL. .,'EEDS, PROCESSED FOOnS. 
NOl"FOO[' PRODUCTS AND STORED TOEtACeO 

Research Products Company 
Dlv. of McShares, Inc. 

F-'. O. Bo)( 1460 
Salina. Kansas 67402-1460 

EPA Establishment No. 33982WG01 
EPA Reglst,-ation No. 2548~'63 
EPA Registration No. 2548-62 

NOV" 19S1 
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The history of Detla(R) pesticides Is long. dating back to 
the mld-1930'o;. In 1970 I:'etia(R) GAS EX-a w .. s int,-oduced into 
the United States. DetlaCR) Tablets and DetlaCR) F'ellets 
wel-e I ntl-oduced In 1977. The manufactur'e,-, Det I a Freybel-q 
GMBH, West Germany wa~ the early pioneer In the development 
of hydrogen phosphide as a fumigant gas. 

PRDr'UCT DESCRIPTION 
Both I:'etia(R) PeLLets and I:'etla(R) Tablets are a mixture of 
aluminUm phosphide (5i'X by weight), a(llmonium cAI-bamate and 
m-ea which Is pressed Into tab let and/ol- peLLet form. The 
neal-ly sphel-Ical peLLets al-e about .3/8" In dlametel- and 
we I gh 0.6 gl-ams each. Thzo tab lets are either disc shaped 
(4/5" in d i ametel- and 1/5" th i d,) 01- sphel- i ca lin shape 
(5/8" in dlametel-) and weigh ;;.0 gl-ams each. A peLLet wi LL 
pl-oduce about 0.2 gl-am hydl-ogen phosph ide, -the- tab let about 
1.0 gram. Both react with atmospheric moisture to produce 
hydrogen phosphide (PH3) in the following way: 

AlF' + 3 H20 A L(UH)3 + F'H3 

Warm, humid air accelerates the reaction while cool, dry air 
has the opposite effect. FOI- example, when moistul-e and 
temperature of the fumigated commodity are high, 
decomposition of Detia(R) may be complete in less than 3 
days. However,at moderate temperatures and low humidities 
decomposition may re,ulre 5 days or more. This reaction 
starts slowly, gradually acceler8tes and then tapers off 
again as the aluminum phosphide is spent. 

Detla(R) PelLets and TabLets aLyo contain ammonium carbamate 
which Llbel-ates ammonia and cdi-f:oon dioxide as foLLows: 

NH2 COONH4 2NH3 + C02 

These gases al-e essentiaLLy nonfLammabLe and act as inel-ting 
a~ents to reduce fire hazards. lhe ammonIa gas also serves 
as a warning agent. 

Spent Detla~R) is a gray-white powder composed aLmost 
entireLy of aluminum hydroxide and other approved Inert 
ingredients. If properly exposed, the spent Deti~(R) wilL 
normally contain onLy a smalL amount of unreact~d aluminum 
phosphide and may be disposed of wi thollt hazal·d. It Is DIl:t 
considered a hazardous waste. However, the partially spent 
reMidue from IncompleteLy exposed Detia(R) re,ulres speciaL 
care. Precautions and Instructions for further deactivation 
and disposaL wiLL be given Late\" in this manuaL. 

C. PkOIlUCT F'ACI\AGING 
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The tablets are packaged =00 to a flask. The peLlets are 
packaged 1660 to a fLask. 

The aLum I num fLasks in wh i ch they al-e packaged are 
reseaLable and seamLess. Their shelf Life is aLmost 
unlimited as Long as the packaging remains weLL £~aLed and 
intact. Once opened. the flasks may be tightly reseaLed and 
stored for future use. 

n. WH,T IS HYDROGEN PHOSPHIT.IE'? 
Hydl-oge"O phosphide. mo,-e com~lonLy l-efen-ed to as phosphine, 
is a coLorLess gas which is toxic to insects, humans, and 
other forms of animaL Life. It Is very mobi le with a high 
vapOl- p,-essure. Thus, the peneil-at i ng caf'ab i L i ty of hydrogen 
phosphide is great. The combination of high molecuLar 
activity, vapOl- p,-eSSUl-e and toxicity to insects at Low 
dosages accounts for its wide acceptance as a fumigant. 

E. SAFETY RECOMMENDATIONS 
1. 

2. 

3. 
4. 

~, u. 

6. 

7. 

B. 

9. 
10. 

11. 

124 

Cal-efuLly l-ead the Labeling and foLLow instructions 
eXj>licltly. 
Never work alone when appLying fumigant from within the 
storage structure. 
Neve,- ClLLow uninstl-ucted pen,ons to handLe Detia(R). 
Appl-oved l-esp irator'y pl-otect i on must be ava i Lab Le 
for the fumigatIon of structures from within. 
Weal- dry 9 loves made of cotton 01- othel- matel-Ia L when 
contact with tabLets, peLLets or their dust is Likely. 
It Is preferabLe'to open fumigant containers in open air 
or near a fan that exhausts outside immediately. Never 
open In a fLammable atmosphere. 
Do not aLLow Detia(R) to contact li~uld water or to 
pi Le up. 
Dispose of empty cOllt6inel-s alld spent ,-esiduaL dust in a 
propel- mannel- consistent with the Label instl-uctlons. 
Post "DANGER" signs on fumigated al-eas. 
Notify appropriate company empLoyees, and provide 
relevant safety Information to LocaL officiaLs annuaLLy 
for use In the event of an emergency. 
Hydrogen phosphide fumigants are n~1 to be used for vacuum 
fumigations. 
Exposure to hydrogen phosphide must not exceed the 
B hour TWA of 0.3 ppm during appLication or a maximum 
cOllcentratlon of 0.3 ppm after appLication Is compLeted. 
This IncLudes reentry Into a structure. 

13. Fumigated finished foods Clnd feads must be aeraterl 
U 48 h 0 u,-s E!.J:..ll1.J:._.tl1._l1.f.tl:r:l.llg_:t,l1._.tbF._Il,nfLc:,o.lllii!~mll['. 

14. Tl-ansfm- of a tI-eated commod I ty to anothel- 51 Ie wi thout 
complete aeration (down to 0.3 ppm maximum) Is 
permissibLe provided the new site Is pLacardud. 

15. Ael-ate contaminated clothing In weLL venti Lated a'-ea 
prior to washing. 

16. Keep containers tightly cLos~d except when removing 
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PI- od u!: t. 
17. IIO no+ I-euse a Lumi num phosph ide conta i ners fOI- any 

PUI-pose othel- '!han recy'cLlng or reconditioning. 
3,8. OSHA I-ecommends that the exposu,-e sc,-een I ng of 

emp Loyees be conducted to detect Impa ired puLmonary 
function. OSHA ,-ecommends that any empLoyees dev~Loplng 
the above condition be ,-efel"l-ed for medicaL attention. 

II. PRECAUTIONARY STATEMENTS 
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A. HAZARDS TO HUMANS AND DOMESTIC ANIMALS 
Keep OUT of Reach of Chi Ldren 
roANGER-POISON 
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ALuodnum phosphide in peLLets, tabLets 01- their dust can be 
fataL If swaLLowed. Do not get in eyes, in nose. on sf tin 01-

on cLothing. Do not eat, drink or smoke whl LH handLing 
a Luminuf,' phosphide fumigants. When the containel- is opened. 
roet ia(R) Tab I.ets 0'- PeL I,ets wi L L beg I n to reLease hydrogen 
phosphide (phosphine) which is dn extremeLy toxic gas. 
Contact with water, acids and some other Liquids wiLL 
accelerate this reaction. If a garLic odor is detected, 
,-ete,- to section on "Indllst\-iaL Hygiene Monito,-ing" on page 
fo,- Clpp,-op,-iate monno,- i ng p,-ocedul-es. Pu,-e hyd,-ogen 
phosphide gas Is odorLess) the odor Is due to a contaminant. 
Since an odor may not be det~=ted under certain 
c II-cumstances, the atisence of a gal- L Ic odo,- does not mean 
that hyd,-ogen phosph I de gas i s ab~,ent. Obse,-ve p,-ope,­
appLication, aeration. reentry and disposaL procedures 
spec I fled e Lsewhe,-e in the Labe Ling to p,-event 
QVelweXp osur'e. 

FREWJENT EXPOSURE 1'0 CONCENTHATIONS ABOVE PERMISSIBLE LEVELS 
OVEI~ A PERIOD OF DAYS OR WEEKS MAY CAUSE POISL1NING. 

STA'TEMENT OF PRACTICAL J'REATMENT 
Symptoms of ovarexposure to hydr0gen phosphide are headache, 
dizziness, nausea, difficuLt breathing. vomiting and 
d i an-hea. I n aLL cases of overexp O$U\-e get med I ca l 
attention immediateLy. Take victim to a doctor or emergency 
treatment facl Llty. 

1. If_!.la.:._ .. llr:,_ttllsLf.r,D,tn_,ia.b,la:t l'ii._lll:_l!.ml1e.:t:.\._l.s_.inba.led. t Get 
expos("d person to fresh air. Keep wan" and make sure 
person can breathe freeLy. If breathing has stopped. 
give artificIaL respiration by mouth-to-mouth or other 
means of resuscitatIon. Do not give anythIng by mouth 
to an unconscious person. 

:~. l.f._:t.tle_e.Ql.Le.t~.t._1~b.J.~1~_g,r._.:tbc:lx:._d.u5.t_Ax:.C:_1i\J6f4.l.l.AWI:d t 
1:..- I nk or adm I tI i ste,- 0 ne 0'- tWtl g Lasses of wa te,- a nd Induce 
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vom It i ng by touch i ng back of throa't with finger. or If 
aval LabLe. adminl~ter syrup of ipecac. Do not give 
anything by mouth If victim Is unconscious or not aLert. 

3. It_p..e.lllitiliL_ia.~,Lt:i:l __ Al:_il1!illJ:_d..ll..'aL.9.litilii_AD_liIklD_lIJ: 
I::ll1il11D!lt Brush or shake matel' iaL off cLothes and shoes In 
weLL venti lilted area. Allow cLothes to aerate In a venti Lated 
area prior to laundering. Do not Leave contaminated 
clothing in occupied and/o,- confined area such as 
automobiLes. vans. moteL rooms. homes. etc. Wash 
contaminated skin thoroughLy with soap and water. 

4., If_d.1l1ii1_f.I:.AID_ib.I'L.£1lt11ii:lli1_.1Il:_1sl~11it.tlil_gIit1l>_lD_ii:Xt:1ii1 __ _ 
Flush with pLenty of water. Get medical attention. 

C. NIJTE 1'0 PHYSICIAN 
ALuminum phosphide tablets. peLLets or their dust reacts 
with moistu,-e f,-om the ai,-, watel'. acids and many othe,­
li,uids to release hydrogen phosphide (phosphine) gas. HI Ld 
expOSUl-e by inhalation causes maL.3ise (Indefinite feeling of 
sickness). ,-inging of ea,-s. fatigue. nausea and p,-essu,-e in 
chest wh I ch aloe ,-e l i eved by ,-emova l to f,-esh a iI-. Mode,-ate 
poisoning causes weakness. vomiting. epigastric pain (pain 
just above the stomach). chest pain. diarrhma and dyspnea 
(difficulty in b,-eathing). Symptoms of seven-e poisoning may 
occur within a few hours 0'" up to several days. resulting In 
puLmonary edema (fluid In lungs) and may lead to dizziness. 
cyanosis (blue 0'- pu,-ple skin coLol-). unconsciousness and 
death. 

In sufficient ,uantlty hydrogen photi~hlde affects the Liver. 
kidneys. lungs. ne'-vou. system, and cl,-culato,-y system. 
Xnhal.atlon can caUSl~ lung edema (fluid in Lungs) and 
hyperemia (excess of blood In a body part), ~maLL 
perivascul.ar brain hemorrhages and brain edema (fLuid in 
brain). Inge~tlon can cause Lung and brain symptoms, but 
damage to the viscera (body cavity organs) Is more common. 
Hydrogen phosphide poisoning may result In (1) pulmonary 
edema, (2) llve,- elevated se,-um ClOT, L['H and aU,aLlne 
phosphatase, reduced prothrumbln, hemorrhage and Jaundice 
(yellow skin color) and (3) kidney hematuria (bLood In 
UI-Ine) and anu,-Ia (dbno,-mal 0'- laclt of u,"lnatlon). 
Pathology Is chdracteristlc of hypoxia (oxygen deficiency In 
body tissue). F,-e·tuent expusu,-e over a pe,-Iod of days or 
weef:s may cause Po 190nlng. Tl-eatnrent Is symptomat Ic. 

The fo llow I ng measUI'f:!S an! sUl3gested fo,- use by the, 
physician in accordance with his own Judgmentt 

1. In Its ml lder to moderate forms (symptoms of 
poisoning may take up to 24 hours to make their 
appearance), the following 15 suggestedt 
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a. Comp le~e re!!lt 1-2 da,,'s dur I ng wh i c:h ~he pat I en~ mu"t 
be kept ,ule~ and warm. 

b. If the patient suffers from vomiting or IncreAsed 
blood su~ar, appropriate solutions should be 
admi "Iste,-ed. TI-eatmen~ wi ttl o)(ygen Is ,-ecommended 
as Is the Qdmlnistratlon of cardiac and clrcula~ory 
stimulants. 

2. In cases of seve'-e poisoning (intensive cal"!! I1nlt 
,-ecommended) : 

. a. Where pu lmonary edema Is obse,-ved, ste,-o I d therapy 
should be conslde,-ed and close medical supe,-vislon 
is I"ecommended. Blood transfusions may be 
necessar'y. 

b. In case of manifest pulmona,-y edema. venesec~ I on 
shou ld be pe'-fo~-med undel" ve In p,-essu,-e contl-o t. 
Hea,-t ylycosldes (I.V.) can be used In case of 
hemoconcentration. Venesec~lon may I"esult in shock. 
In the case of progressive edema of the lung~. 

Imm.Jdiately intubate and ,-emove edema fluid and 
admlniste,- oxygen ove,--'p,-essu,-e ,-eepi,-ation, as well 
as any measl\l-es ,-e'lul,-ed for shode ~\"f~atmen~. In 
case of kidn.y fat lure. e)(tracorpol"eal hemodialysis 
is necessary. There Is no specific antldo~e known 
fol" this poisoning. 

c. If pe lLe~s 0'- ~ab le~s aloe I nges~ed. I nd UCe vom I ~ I ng. 
Flush ~he stomach with a dllu~ed po~asslum 
permanganate soLution or a solution of magnesium 
per'o)(lde until flv~,hlng ll':(,uld ceases to smell of 
carbide. Thereafter. apply c8l"bomediclnalls. 

PHYSICAL AND CHEMICAL HAZARDS 
ALuminum phosphide in tablet •• pellets or partially spent 
dust will release hydl"ogen phosphide gas if e)(posed to 
mols~ure from the air or If It comes Into contact with 
watel". acids or many other li~ulds. Pi ling of table~s. 
pellets or dust from their f,'agmentatlon may cause a 
tempe,-atu\'e IIlC,"eilSe and conf I ne the '-elease of gas so that 
Ignition could oceu,-. 

It 15 preforabls to open fla~ks of Detla(R) Tablets or 
Pellets In open all" Dr near a fan which exhausts outside 
Immediately. Nevel" open In a flammable atmosphere because 
on rare occasions they may flash. When openln9. point the 
contalnsl" away fl"om the face and body and slowlY loosen the 
cap. The~e precautions wi II also I"educe the appllcatol"'s 
exposure to hydrogen phosphide ~a •• 

PUl"e hydrogen phouphlde gas Is practically Insoluble In 
, 
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water and oils and is stable at normal fumigation 
tempel-atul-es. Howevel-, It may l-eBct with cel-tain meta'ls and 
cause corrosion, especially at higher temperatures and 
relative humidities. Metals such as copper, brass ,and other 
coppel"' a l lays, and pl-ec i ous mEita ls such as go ld and sl lvel­
are susceptible to corrosion by hydrogen phosphide. Thus, 
small electric motors, smoke detectors, brass sprinkler 
heads, batteries and battery chargers, fork lifts, 
temperature monitoring systems, switching gears, 
communication devices, computers, calculators and other 
electronic or electrical e.ulpment should be protected or 
removed before fumigation. In most cases all electronic 
e.uipment must be removed. Hydrogen pho ,hide gas wi II also 
l-eact with cel-taln metalLic saLts and thel-efol-e, sensitive 
Items such as photographic fl lm, some Inol-ganlc pigments, 
etc., should not be exposed. 

III. DIRECTIONS FOR USE 

A. GENERAL 
1. It is a violation of federal law to use this product In 

a manner inconsistent with its LabeLing. DetiaCR) 
Tablets and PeLLets aloe Restl-Icted Use Pesticide", due to 
the acute Jnhalatlon toxicity of hydrogen phosphide 
Cphosphlne, PH3) gas. For retal L sale to and use only 
by certified applicators for those uses covered by the 
applicator's cel-tlflcatlon 01- persons tl-alned In 
accordance with this product manuaL working under the 
direct supervision and In the physicaL presence of the 
cel-tlfled appllcatol-. F'hyslcal Pl-esence means on site 
or on the premises. 

2. DetlaCR) Is a highly hazardous material and may be used 
onLy by IndividuaLs trained In Its proper us~. ~efore 

uslnq, read and folLow the labeL precautions and 
directions on the label and In labeLing. 

Additional copies of this manuaL are aval Lable froml 

Research Product~ Company 
P. O. Box 1460 

Sa 1.1 na, Kansas 67402-1460 
913-825-2181 

3. At least two trained persons must be present when 
DetlaCR) Pellets or DetlaCR) TabLets are appLied from 
within the space being treated or during reentry Into a 
fumigated or partla~ly aerated site. Only one trained 
per ;0 n I s l-';)otull"l~d when the fum i ga nt Is app Lied fl- om 
outside the area to be treated. 



0()430 
00432 
00433 
00434 
00435 
00436 
0043'? 
00438 
00439 
00440 
00441 
(10442 
00443 
0('444 
00445 

. "')446 
\ 1447 
00448 
004!!19 U 
00451! U 
00453 
00454 
00455 
OCJ456 
0045'7 
00458 
0045<,> 
004(,0 
004(,1 
O()462 
00463 
00464 

( )46~; 

<10466 
00467 
00468 
0046<,> 
00470 
00471 
00472 
00473 
00474 
00475 
00476 
0047"1 
00478 
00479 
0048\) 
00481 
00482 
0048:3 
00484 
004t-l\5 
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4. Prior to applying this product, you must inspect the 
storage structure to determine if :t can be made 
sufficiently gas tight. Decide how personal ~xposure 
monitoring should be conducted. Notify appropriate 
company employees and provide relevant safety 
I nfo,-mat I on to loca l off Ic I .. ls annua l ly fo,- use in the 
event of an emEn-gency. Apply this fumigant in an 
effec:t i ve and safe manne,- inc lud i ng eme,-gency p,-ocedures, 
etc. 

5. Ship holds, barges, contal~ers on ships, rai lroad cars 
and containers shipped piggyback by rai l may be 

'fumigated int,-ansit. How~ve,-, fumigated t,-udes, vans, 
tral lers and simi ~ar transport vehicles cannot b~ moved 
over public r~ads or highways lentil they are aerated. 

6. Pellets and/or tablets or their reacted residues must 
not come into contact with any processed food with the 
EXCEPTION that both can be added d; ,-ec:t ly to Etl:2I;em:;etl. 
b.r,litlriel:l:i_l:ll;a.l._ma..1.i.L_il.,DJLI;.II.l:D,_sl:li:; used in the 
manufac:tlll-e of bee,-. 

7. Protect copper, silver, gold and their alloys from 
cQrrosive exposure to hydrogen phosphide. 

8. Du not fumigate ~ommodltles with this product when 
commod i ty tempe,'atu,-e Is beLow 40 deg,-ees F (5 deg,-ees 
C). 

B. EFFICACY 
CompLete controL of listed insect pests Is fre,uently not 
achieved. Fac:tors contributing to less than lOOK controL 
are gas leakage, poor gas distribution, unfavorable exposure 
conditions, etc:. In addition, some insects are less 
susceptible to hydrogen phosphide than others. To maximize 
c:on1'l-oL, ext,-eme ca\"f~ must be "bser'ved in sealing, highe,­
dosages mUl3t be used f expOl3u,-e pel- i ods must be Lengthened, 
proper application procedures must be foLlowed, and 
tempe,"atu,-e and humidity must be favo,-abLe. 

C. USE PATTERN 
1. IN!3ECT PESTS 

Both pellets and tablets are registered with the U. S. 
Envl,-onmental P,-otectlon Agc.ncy as an aid in the con't!'ol 
of the folLowing Insectsl 

a lmond moth 
angoumols grain moth 
bean weevl L 
c:.lde l Le 
ce,-ea L Leaf bee'lle 
cigarette beetle 
confused flour be~tle 

f:h.lp,-a beet le 
Lesser grain borer 
ma I ze weev I l 
Mediterranean fLour moth 
pi nfe bo l lwo,-m 
,-alsln moth 
red flour beetLe 



00486 
00488 
00489 
004<,>0 
00491 
00492 
004<,>3 
004<,>4 
004<,>5 
00496 
00497 
00498 
00499 
00500 
00501 

")502 
l _ J503 

005011 
00506 
00~j07 

00508 
00509 
00510 
00511 
0051.2 
00513 
00514 
00515 
00516 
005:1.7 
00518 
"0519 

,)520 
00521 
00522 
0052" 
00525 
OO~i26 

00527 
OO~j28 

00529 
00ei30 
00531 
00532 
00533 
00534 
00535 
()0536 
OOiS37 
()0~j38 

()05~~<'> 

00540 
00541. 

U 

U 
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de,-mest I d beet les 
dried fruit beetle 
d,-Ied fruit moth 
EuroP~3n grain moth 
flat grain beetle 
f,-ult fly 

rlc:e weevil 
,"usty g,"a I n beet le 
S4\w-toothmd gr'a I n beet le 
sp I de," beet les 
tobacco moth 
yellow meal worm 

granary weev I l 
gn,dte,- wax moth 
hairy fungus beetle 
Hessian fly 

Af," I "a n I :<'<'!d bee 
ho~ey bee Invested 

~Ith tracheal mite 

Indian meal moth 

2 •. COMMODITIES 

Both Detla(R) Pellets and Tablets are registered by EPA 
for the fumigation of the following commodities. 

a. 

b. 

Ba~_eg~1~~11~~41_C~mm~g111~~ 
almonds pistachio nuts 
bal" ley popcorn 
Bl"azll nuts 1"1 ce 
cashews rye 
COCOd beans saff lOWel" seed 
coffee bEans sesame seed 
COlon seed ~ pod vegetables 
cottonseed sOI-ghum 
dates soybeans 
filberts sUHf lowe," seeds 
f lOWel" seed t,"1 t I ca le 
gl-aSS seed vegetable seed 
mil let walnuts 
oats wheat 
peanuts 
pecCI ns 

E:~II.c.til~:iitilg_E,o.lI.g~ 

The Usted proce!!'>sed foods may be fumlg<lted loll th 
Detla(R>' Undel" no condition shall any p,"ocessed 
food or bagged commodity come In contact with 
Detla(R) tablets, pellets or residual dust except 
that DetlaCR) may be added directly to processed 
brewers rice, malt and corn grits for Use In the 
manufactu,"e of beer'. 

P,"ocessed candy and sl~gar 
Cell"ea l flo U'"S d nd bake,"y m I xes 
Cereal foods (Including cookies, crackers, macaroni, 

noodles, pdsta, pretzels, snack foods and 
spaghett I) 

F',"ocessed ce'"ea l g,"a I ns (I nc lud i ng ml l led f,"act Ions 
and pdckaged ceredl,,) 

Cheese and cheese by-products 



00542 
OO~;44 

00545 
(.0546 
00547 
0054(:1 
00549 
00550 
00551 
00552 
OO~;53 

00554 
00555 
00556 
00557 

t 
'0558 
.0559 

00560 
005(,1 
00562 
00563 
00564 
00565 
00566 
00567 
00568 
00569 
00570 
00571. 
00572 
0057" U 
00575 

057t1! U 
00578 
00579 
00580 
OO~ml 

00~:;82 
OO~;93 

00584 
00585 
00596 
00587 
005~Ja 
00589 
00590 
()059l 
0059:l 
00593 
00594 
00595 
00596 
00597 [I. 
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Chocolate and chocoLate products (assorted 
chocolate, chocolate Liquor, cocoa, cocoa powder, 
dark chocoLate coating and ml lk chocoLate) 

Processed coffee 
COlon gr I ts 
CU1-ed, dl- i ed and pl-oc:essed meat products and dl-I ed 

fish 
Dates 
[II" I ed eggs and egg yo lk so lids 
Dl-Ied ml Lk, dl-Ied powdel-ed ml He, nondairy Cl-aamers, 

and nonfat dr led ml HI 
Dried or dehydrated fruits (apples, dates, figs, 

peaches, pears, prunes, raisins and sultanas) 
[11- I ed and dehydl-a·~ed vegetab Les (beans, can-ots, 

Lentl Ls, peas, potato flour, potato products 
and sp I nach 

Figs 
MaLt 
Peanuts 
Pl-ocessed hel"bs, sp I ces, season I nqs and cond I ments 
Processed nut~ (aLmonds, apl-Icot ke\"°neLs. Srazl L 

nuts, cashe.4s, fl Lbeyots, pecans, pistachio nuts and 
walnuts) 

Pl"ocessed oats (I nc Lud i 119 oatmea L) 
Rice (brewers rice grits. enriched and poLished, 

wiLd I-Ice) 
Soyb,.an fLoUl- and ml LLed fl-actlons 
Pl"ocessed tea 
Yeast (I nc l ud I ng Pl- I mal-y yeast) 

AnimaL hide­
CLothing 
Processed or unprocessed cotton. wooL and 

other naturaL fibers or cLoth 
Feathers 
FU1-S 
Human hair, rubberized hair, vulcanized hair, mohair 
Leather products 
Tobacco 
Vood, cut trees, wood chips and wood and bamboo 

pl"oducts 
Papel- and 0 apel- Pl-oducts 
Dl-Ied pLants and fLowel-s 
Seeds (grass seed, ornamentaL herbacevus pLant seed 

and vegetabLe seed) 
Stl-aw 01- hay 
Tires (for mos,ulto controL) 

I)OSAGE GUII'E 



005';~1 

OOcj99 
OObOl 
00602 
0()603 
00604 
OObO~ 

00606 
(J()6()? 
00608 
(J0609 
00610 
00611 
0063.2 U 
(JOb14 

.. ')615 
t J6l.6 

0061"' 
00(,1(1 
0061. '" 
(J0t.20 
00621 
00622 
O()62.'S 
(J06:~4 

00625 
(J0626 
006~!·? 

00628 
00629 
(JOb~~O 

006~~1 
( :'>6;~:~ 

00633 
00634 
O()6:35 
(J()636 
0063 .... 
(J063!:l 
00639 
(J0640 
00641 
(J0642 
00643 
00644 
00645 
00646 
006461 U 
006!J~ U 
00651 
OO{,S2 
00653 
00(,('j4 

Slnc~ hydrog~n phosphide is a mobile gas and wiLL penetrate 
to all parts of the storage structure. dosage must be bas~d 
upon the total volume of th~ space being fumigated anrl not 
on the amount of bulk commodity it contains. FOl- example. 
the same amount of Detia(R) is re,uired to treat a 30.000 
bushel silo whether It is full or not. The following dosage 
ranges are allowed for bulk and space fumigations. 

PRODUCT 

P~LLETS 
TABLETS 

IIOSAGE GUIDE 

PER 1000 CU. FT. 

100 
20 

725 
145 

F'EP. 1000 BU. 
SIOBeeE_CeeeCIIY 

125 
25 

905 
180 

NfJTEI The max imum dosage a Llowed for dates. nuts and dl" ied 
fruits is 40 tablets or 200 pellets per 1000 cubic feet. 

These dosages should not be exceeded. It is important to 
realize that shortened exposure period cannot be compensated 
for with an increased dosage. 

l·he wille dosage ranges listed above aloe designed to 
accommodate the variety of fumigation situation~ that might 
occur. The major factor In selecting dosage is the 
capability of the structure to hold hydrogen phosphide 
during the eKpasure period and thus obtain and sustain 
lethal concentrations throughout. It 15 more difficult to 
obtain penetration of gas throughout the structure in bulk 
stored commodities. An example of this is the treatment of 
gl"ain stol"ed in flat stol"age In which fumigant cannot be 
uniformlY added to the grain but must be probed or surface 
app lied. 

Although It Is permissible to choo~e from the full range of 
dosages listed above, the following dosage ranges are 
l"ecommended fOl" the val"ious types of fumigations. 

...... _----.-------_._-------------_.--------.. _-------_.---------_ .... _------
RECOMMENDE::D DOSAGES FOR SEVERAL TYPES OF FUMIGATIONS 

1. SPACE <INCLUDING PACK­
AGED COMMODITIES) 

IJQS~I3E_BAl'jr.;e: 

eEL LEIS IeELEts 

A. MILLS. WAREHOUSES, 100-300 20-60 1000 CU. FT. 



006~,!"j 

00656 
00658 
00659 
00660 
00661 
00662 
00663 
00664 
00665 
0()666 
00667 
00668 
006b'} 
00670 

, '0671 
~ ':>672 

00673 
006'Y4 
00675 
00676 
006T' 
006'78 
00679 
00680 
00681 
00682 
00683 
00684 
00685 
00686 
0068'7 

0688 
00689 
006'70 
00691 
00692 
00693 
00694 
00695 
00696 
00691 
00698 
00699 
007()0 
00701, 
0()7():~ 

0010.3 
00704 
OO?O~j 

00706 
0070'7 
00708 
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ETC. 
B. BAGGED COMMODITIES 150-300 30-60 1000 CU. FT. 
C. lIRIED FRUITS, NUTS 100-200 20-40 1000 CU. FT. 

AND DATES 
lI. STORED TOBACCO 100-200 20-40 1000 CU. FT. 

2. BULK STORED COMMODITIES 
A. VERTICAL STORAGE 150-300 30-60 1000 CU. FT. 

200-375 40-75 1000 BUSHELS 

B. TANKS 200-350 40-70 1000 CU. FT. 
250-450 50-90 1000 BUSHELS 

C. FLAT STORAGE 250-725 50-1.45 1000 CU. FT. 
(LOOSE CONSTRUCTION) 32::"-900 65-180 1000 BUSHEL.S 

D. ~'ARM BINS 350-72~.i 70-145 1000 CU. FT. 
450-,900 90-180 1000 BUSHELS 

E. RAIL CARS 150-350 30-70 1000 CU. FT. 
200-450 40-90 1000 BUSHELS 

F. BLJNI~ERS, TARPED 150,-350 30-70 1000 CU. FT. 
GROUND STORAGE 200--450 40-90 1000 BUSHE':LS 

G. BAHGES 150-400 30-80 1000 CU. FT. 
200-375 '10-75 1000 BUSHELS 

H. SHIF-'HOLJ:lS 150-3~~0 30-66 1000 CU. FT. 
200-413 40-83 1000 BUSHELS 

*Volume 0'- st o,-age capacity of the area l:leing t,-eated. 

-- - -.--.---.--.. ----.-----------------------.--. _________________ .K_. ______ 

The uppm- dosages Listed a'-e ,-ecommended In structu,-es th.at 
are of loose construction. 

t::. SEALING 
'[here are many factors affecting a fumigation but most are 
minor compared to sealing. FYoper sealing 1s necessary to 
I nsunl' effect Ive contr'o l of i n ... ects and to p,-otect man and 
other forms of life In adjoining encloued are~s from 
hydroQen phosphide during the fumigation. Proper sealing 
must Include the closure of all op~nlngs except tiny holes 
or narrow cracks that are very difficult to seaL. MaKlmum 
results, however, can be achieved If even these are seal~d. 
Po I.yethy Lene sheet i ng and mas~( I ng 0'- duct tllpe are ade''luate 
sealing materials. Contact Research Products Company for 
add I tiona l I nformat ion. 

F. EXPOSIJr<E GUIDELIN~;S 



(10"109 
00710 
00711 
00712 
00"113 
00714 
007115 U 
00717 
00718 
{1(H2.0 
00721 
0072:? 
00723 
00724 
00725 
-'0726 

( Y72? 
00720 
1)0729 
00730 
00731 
00-'32 
007.B 
()07:34 
00735 
00"r36 
OO-13? 
00730 
00739 
00740 
00741 
00742 

)743 
v0744 
00745 
00"r4b 
0074"? 
00"140 
00749 
()0750 
00751 
()O'7~j2 

00753 
()0754 
00755 
00-'56 
00'/5-' 
OO'7:';B 
00·759 
00760 
00'76'-
00-/62 
00'163 
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The foLLowing table m<>y be used as a guide III detel-minlng 
the mini~um length of the exposure period at the indlcited 
iempera'tul-es. 

TEMPERATURE TO WHICH 
l"UMIGANT AND/OR 

IMSE~Ia_BBE_E~eOSEO_ 

Below 40 F 
40 F - 53 F 
54 F - 59 F 
60 F - 68 F 
Above 68 F 

PELLETS 

[10 Not Fumigate 
8 day",(192 hrs.) 
4 days (96 hrs.) 
3 days(72 hi'S.) 
2 days(48 hi's.) 

TABLETS 

[10 Not Fumigate 
10 days(240 hrs.) 
5 days (120 hrs.) 
4 days(96 hl-s.) 
3 days(72 :"-5.) 

The length of the fum i gat i on must be gl-eat enough sO as to 
piovide for ade,uate control of the Insect pests which 
infest the commodity being tI-eated. It is necessary to 
lengthen the fumigation at lowel- temperatul-es since insects 
are more difficult to ki II under these conditions. In this 
I-egard. the temperatul-e to which the Insects al-e exposed is 
the ci-itical factol-. 

Thel-e is l i tt le to be g.-. i ned by ex tend i ng the exposul-e 
pel"iod If the structure to be fumigated has not been 
cal-af u I, l y sea led. Cal-ef u l sea l i IIg is re'iU i I-ed to ensuI'e 
that ade''luate gas levels ar'e re'!ained. PI'opel- application 
pI'ocedlll-es must be fo llowed to PI-ovide sat isfactol-y 
distribution of hydrogen phosphide gas particularly in the 
fumigation of bulk c6mmodity contailled in large storages. 

When pellets or tabLets are not uniformly added to a bulk 
commodity mass (I.e. suy'face application 01' shaLLow pl-obing) 
exposul-e times must be SUbstantiallY lengthened to allow 
penetl'ation of gas throughout the commodl'ty. As a ",-ule of 
thumb" a mi nlmum of 1 day should be added to the exposul-e 
time listed above for each 10 feet the gas must penetrate 
downward. It is preferable to add 2 days fur each 10 feet. 
Some structures can only be treated when completely tarped. 

In addition, the fumigation period should be long enough 
that the pl-oduction ot" hyd,-ogen pho.sphlde has essentially 
ceased. This wi Ll minilnire wor~:el' exposure· dUI-lng fUI-th~l­
storage and/or processing of the treated bulk commodity as 
weLL as reduce hazards in the disposal of spent aluminum 
phosphide products remaining after space fumigations. 
lemperature and humidity to which Detia(R) PeLlets and 
'rablets are eKposed are Important to this determination 
since both lower temperatures and/or dry air retard gas 
,"e Lease. 

Conse''luent ly, exposul'e pel'i ods r'ecommended I n the tab le al'e 
minimum periods and may not be ade,uate to control all stored 
product pests under all conditions. This is particularly 



00'764 
00765 
OO"t6b 
00?67 
0(\768 
00769 
00"770 
007"71 
00773 
00774 
00"/7'5 
00"176 
001'77 
()0778 
00779 
"0780 

( }781 
()0"t82 
00783 
00"784 
007E15 
00786 
0078-' 

( 
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true at lower temperatures (below 60 degrees F). Nor will 
they always provide for the cessation of the production of 
hydrogen phosphide when pellets or tablets are exposed to 
I nade·'\.uate mo istu\"e level... G,"a i n at -'0 deg\"ees F and 12 
POl"Cent mo istu,"e provides mOI"e than ade·~uate cond I t ions fOI" 
fumlgat Ion. 

If the temp~rature to which the insects are eKPosed is 
warme,., than the temperatu,"e to wh Ich the pellets or tab lets 
a,"e eXPosed <i.e. may OCCU," In a wint"," space fumigation), 
it may be possible to obtain an effective insect kill before 
the fumigant is totally spent. In this event it is 
pe\"missibl.e to conclude a sp,,"ce fumigation as soon as an 
effective kill has been achieved, however in this event the 
p~llets or tablets must be deactivated prior to disposal. 
See deactivation insh"uctions on page of this manual. 

Whenever possible. exposure 
pel" i ods listed on page 
effective ,"esults lies with 
periods. proper application 
enc 1 OSU,"es. 

pe'"iods shOUld exceed minimum 
• Remembe,". the hey to 
con"ect dosage. long exposu,"e 
p,"ocedu,"es and we II sea led 



00°7861 l1 G. 
00790 
00791 
007'>'2 
0079~~ 
00794 
00795 
00796 
00797 
00798 
0079'>' 
OOBOO 
00801 
00803 U 
OOB04 
"0805 t ,)806 
00807 
008061 U 
00810 
00811 
00813 U 
008:iA 
00815 
008106 
00817 
00818 
001:119 
008:W 
00821 
O()82~~ 

00823 
( 0824 

00825 
OOB26 
0082°7 
00028 
00829 
00830 
001331 
0()8:52 
0083;3 
(1)8~~4 

00835 
008U, 
0()837 
OOK~B 

00840 
00841 
00El42 
00843 
00844 
00845 

APPLICATION PROCEDURES 
1. GENERAl. STATEMENT 
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The f 0 L L ow I ng i n~tr uc t ions are intended to PI" 011 I de gene,-a L 
guideLines for typicaL fumigations. These Instructlon5 aloe not 
Intended to cove,- even' type of situation nor a,-e they meant to 
be ,-est,- I c t i lie. Othe,- p,-oced ures may be used I f they a,-e safe. 
effectille and consistent with the pr .• perties of aLuminum 
phosphide products. 

2. APPLICATION PROCEDURES FOR DIRECT ADDITION OF PELLETS OR 
TABLETS TO BULK COMMODITIES. 

a. Ql!.0l0ll!.d.111e.:aS listed raw ag,-lcuLturaL commodities. seeds. 
wood chips. animaL feed and feed ingredientsJ and processed 
b,-ewe,-s ,-ice, maLt and co,-n g'-Its used In the manufactu,-e 
of bee,-. 

b. l;i:t.gor:11.9iL6.10r:1Ic;;111r:e.~: Bins. tan~:s. £II Los. granaries. fLat 
storage, bunke,-s, buLk roa i L ca,-s. etc. 

c. E::l:D.c.e.d.lAr:a!2_E.Q.t:_~eJ::tl~!l.L_Sl.o.r.a.gc t (c: (j nCl-ete upr i gh t b i!1s and 
other si Lo type bins that can be ,uickLy transferred) 

(1) Fo,- best roesuLts aLL ':,-acKS and openings with 
the exception of fiLL openings shouLd be cLosed 
or seaL~d prior to fumigating the bin. To this 
end, lIents neal- the bin top connet:t i ng ad jacent 
bins shouLd be se",Led Pyoiol- to the fumigation. 
If the bin Is entered to seaL these openings 
after the fumigant has been added. proper 
respiratory protection must be worn. 

(2) Determine minimum exposure time based on commodity 
tempel-ature and mo I stun!. At commod I ty mo I stul-es of 
below 11.5X. exposure periods shouLd be extended to 
obtain compLete reaction of the fumigant. 

(3) Calculate the number of peLLets or tablets needed 
and the rate at which they must be added ba5ed upon the 
rate at which the bin wi LL be fl LLed. 

(4) Pellets or tablets may be appLied by hand or by an 
automatic dispenser on the headhouse/gaLlery beLt or 
Into the fiLL opening. An automatic dispenser may aLso 
be used to add fumigant Into the upLeg of the eLevator. 
Add fumigant In as continuous a manner as possible to 
the commodity gtream. 

(5) Seal the bin deck openings after the application Is 
comp Leote. 

(6; Ve,-tlcaL bins can aLso be fumlga1ed by deep 



----------~ - --- -

00846 
00847 
00848 
0()849 
00850 
00851 
0085:~ 

0085;~ 

00854 
00855 
008~j6 

00857 
00858 
008159 U 
00U61 
00862 

( '863 
U0864 
00865 
00866 
00867 
0086E1 
001:)69 
00El70 
00871 
00872 
00873 
00874 
00875 
00876 
O()877 
00878 

f 1879 
_"8(30 
001381 
()OBB2 
00883 
(10884 
00885 
00886 
0088"1 
008B8 
OOflfl'J 
OOB90 
008'71 
0(1892 
00893 
00895 
00896 
0089'~ 

OOEl98 
OOB9', 
00900 

d. 

prob i ng. 

(7) Bins re~uiring more than 24 hours to fl II should 
not be fumigated by direct addition as the bin is 
fl lled. These bins must be fumigated by probing, 
surface application, or ~ther appropriate methods. 

(8) F'ost "DANGER" p laca,-ds on all entl-ances and on the 
d ischa,-ge gate. 

(9) Bins needn't be ae,-ated untl l they are t,-ansfe,-red. 
Wo,-hers must not be ovel- exposed dUI-ing this h-ansfe,-. 

C:r:S!.~~d.Ur.~ILEJtr:_E.l.a.1_fi1Jtr.a.g~: (rec ta ng u l<l\- shaped bins, 
tanf,s, fal-m sty le bins and 'othe,- hor i zonta l bins) 

(1) Check the storage for tightness. 

(2) To the extent p,-actical, seal any vents, cl-ad(s 01-

other sources of leaks. 

(3) Determine applic:ation p,-ocedul-e to be used. This 
can inc:lude shallow Pl-obing, deep pl-obing. unifo,-m 
addition as the bin Is fi lled. or surface application. 

Bins re'~iring moru than 24 hours to fill should not be 
fumigated by addition as the bin is filled since large 
,uantities of gaseDuS fumigant may escape before the 
bin Is fi'nallY sealed. 

PI-obes should be insm-ted at horizontal intel-vals aLong 
the length and width of the bin. The number of pellets 
or tablets per probe is determined by dividing the 
tota l number of pel lets 0'- tab lets by the tota l numbel­
of probings. Pellets or tablets wi II be dropped into 
the probes at intervals as the probe is withdrawn. 
Releasing all the fumigant Into the probe at once may 
retard the p,-oduc1:ion of hydrogen phosphide and might 
cause an Ignition ~f yas trapped In the clump of 
pellets or tablets. 

Sur'face app li cat i on c:an be used if the bin can be made 
sufficiently yas tight to contain the fumigant long 
enough for it to penetrate throughout. In this 
Instance it is advisable to place 1/4 of the dosage In 
the floor level aeration ducts. This fumigant must not 
contact liquid phase water. 

(4) Detel-mine dosage "'lid exposu,-e time. The dosage 
wi II depend in large part on a combination of 
the tightness of the smal. the application 
p,-ocedul"e and the gra I n depth. The pool-e,- the 
sea l and the fa,-thel- the g.lS m'lst penetl-ate to 
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~each th~oughout the bin the hlghe~ the re~ulred 
dosage wi II be. For good results add the length 
of time re,uired for the gas to penetrat~ 
th,-oughout the bin to the exposure time giVen On 
page of this manual. To the extent 
possible, length~n the exposure period. As a 
",-ule of thumb" a minimUm of 1 day should be 
added to the exposure time for each 10 feet the 
gas must penetrate downward. It is preferable 
to add 2 days for each 10 feet. 

Exposure periods listed on page. of this manual 
should also be lengthened at commodity moistures below 
11.5X to obtain complete reaction of the fumigant. 

(5) An-ange enough app llcato,·s and othe,- wo,-fte,'s to 
complete the Job ~ulcftly enough to avoid 
excessive exposure to hyd,-ogen phosphide gas. 
The p,-oduction of gas du,-in9 application can be 
significantly retarded by venting flasfts 
outdoors, conducting fUmigations when 
tempe,-atures in the bin ell-e lowest, and other 
work practices. It is often advisable to wear 
app,-oved ,-esp i ,-atory p,-otect I on from start to 
finish •. Mol,i1:o,"illg with a suitable detection 
device is ~e,uired to assure that the 0.3 ppm 8 
hoUl- rWA Is not (!xc:eeded. See "Industl-ial 
Hyg iene M.oni to,·' i n9" St~ct i on on page of th is 
mClnual. 

(6) It is often advisable as an additional sealing 
measure to coveY' the commodity with plastic tarps. 

(7) Seal all remaining exits. 

(8) Post "DANf;ER" plar.a,-ds 01. and lock all ent,'ances. 

(9) The bin nr"edn't be ae,-ated unless reentl-y is 
,-e'lllil-ed. Consult safety p"ocedUl-es listed elsewhel-e 
In labeling. 

e. Er:.o.t.E:t111r.~s_f.Q,):.-ItI.l11l1~L15._and_Q1bf.'n:_Q.uld.Q.p.r._.la.Le.cd 
Cl1mrnJ).t1ai~la I 

(1) See steps "3" and "4" In section "d" above. 

<:2) When tCl'-PS a'-e be I ng sPI-eCld OVel- g,-ound stol-age 
they should be gLUed, cLamped or otherwise 
sea led togethel-. Sand 01- wllte,- snakes can be 
used for ~ ground seal. 

(3) Application may be made through slits in the 
tarp or the tarp can be spread over the 
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commodity af1er application. Seal sli1s after 
application. 

(4) F'ost "DANGER" placards. 

(5) This Is an outdoor application so safety 
monitoring and respiratory e''I.ulpment are not 
,-e'lU i ,"ed. 

f. ~~2~~gU~~R_f2~_B~11_~~~R~_~2D1~lD~~R~_I~u~UR~_4Dg 
2ihei:_I~ilDRa!)'i:1_!.!ehl~.L~lii l 
Rail cars, containers. trucks, and other transport 
vehicles Loaded with bulk commodities to which 
Detia(R) Tablets or Pellets may be added are treated 
In essent i ally the same way" as anY 01he," storage 
facility. Detia (RJ may be added as the vehicle is 
be i ng f i l led, the close may be sc:a t ~ er·ed over the 
surf ace afte,- I.oad i \)9 has been comp leted 0'" the 
tablets or pellets may be probed below the surface. 
CarefuLly seal any vents, cracks or other leaks 
particularly if the fumigation is 10 be carried out 
Intransit. Remember, rai l cars and containers 
sh I pped pi ggyb.!>ck b)'· ra i l may be f urn I gated 
intransit, bu1 it is not legal to move trucks. 
t'"ai le,-s, etctt oVel- public ,-oads oy· highways unti l 
they "Il-e ae,-.lted. See sect i On "III.J" on page 
of this man~~L for recommendations on placarding. 
commodity aeration and training of persons 
autho,- i zed to Y·emove p laca,-d I ng. 

N011fy the con",ignee if the c:ommcdlty Is to be shipped 
uncle," fumigation. If the consignee is unfami lia,- with 
proper harujLing of fumigated rai l cars, It is recommended 
that they be pI"ovided with the necessa,-y info,-mation. 

(1) Genet-a l 
Since on farm storaga is almost always flat storage, 
,-efe,- to "F:',"ocedu,-es fOl" Flat Sto,"age" on page of 
this manual. The instructions which follow provide 
additional guidance. 

(2) Sea ling 
Leakage Is the $Ingle most Important cause of 
fai lure In the treatmant of farm bins. Since 
these bins are uHually small by comparison they 
have a higher leakage area In proportion to 
their capacity. Most wooden granaries are so 
porous that 1hey cannot be successfully 
fumigated unless they are compLetely covered 
with pla",tlc .lIeetlng or Similar tarp. Steel 
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bins <I\-e also usually of vel-y loose c:onst\-uction 
and thel-afore, I-e"lulra much attention to .. ealing. 
ALL vents and aeration ducts must be tightly 
sea led us i ng 4 mil pol ye·thy lene sheet I ng 01- Its 
e''\.u I va lent. The p last i c: must be 5ea led d il-ec:t ly 
to the metal with tape or other adhesive. It is 
not sufficient to "cinch up" the pLastic as with 
a belt. The surface of the grain should be 
covered with plastic sheeting after Detia(R) has 
been app II ""d. Tal-p I ng of the gl-a i n SUI-face wi l l 
gl-eat ly I-educe lea~(age. Othel- sea ling 
techni~ue. are rec~mmended, i.e. closure Jf all 
large cracks with caulking, foam insulation or 
other sealant. Sealing these cl-ad(s will 
greatly reduce the required dosage. Two mil or 
thicker plastic Can be used for tarplng the 
gra i n SUI-face, howevel-, the p last ic Used on the 
outside of the bin shOUld be at least 4 mils. 
When an entire structure is tarped the pLastiC 
must be at least 6 ml ls thick to prevent 
excessive tear·ing du,-Ing the fumigation. 

(;3) Dosage 
UnLess all the Large cracks are seoled as described 
above the dosage \"f~commended shou ld be 90-180 tab I.ets 
Or 450-900 pellets per 1000 bu. capacity of the space 
under the plastic tarp. 

(4) Additional Application Instructions 
Probing t~blets or pellets Into the grain n~ss 
Is the recommended method of application. Probe 
lnsel-tions should be scatten;)d evenly 01191- the 
SUI-face. A 1- ig id PVC I ipe, about:; to 7 fe:et 
long and 1 1/4 in"h dlametl~'- Can be used. In 
this event, use about 20-50 tablets or 100-250 
pellets per probe. The fumigant Is gradually 
released Into the probe as It is wlthdr~wn from 
the grain. Releas!ng all the fumigant Into the 
probe at once nlaY I-etal-d the pro(h\l::t I on of 
hydrogen phosp~lde and might causu an Ignition 
of gas trapped In the clump of peLlets or 
tablets. Place no more than 1/4 of the total 
dose In floor leveL aeration ducts. Be sure the 
Inside ~f the aeration duct Is dry before adding 
the pellets Or tdblets. Addition of Detla(R) to 
watel- in an af~)'·at Ion dur.:t can cause a fire. 
Seal the aeration fan as described above. 

(5) Additional Precautions 
Do not fumig~te bins that wi II be entered by humans or 
animals prior to aeration. Do not fumigate areas which 
house e,ulpment containing cOpper or other metals Which 
wi II be con-oded by hydl-09en phosphide. "(\15 Includes 
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electl-ical and electronic e'luipmen~. 

Plac:e "DANGER" plac:al-ds 01\ entl-ances to the bin and 
near the laddel-. See s~c:t Ion on "PLACARDING OF 
FUMIGArED AREAS" on page of this manuel. 

If monitoring e,ulpment Is not .aval leble, an approved 
canister respirator must be worn for indoor 
application. If an appr~v~d respirator is not 
avai lable, eppllcation mus~ be done from outside of the 
sit~ to be fumigated. Also refer to all other 
prec:al,t: ns given In this manual. 

(6) Post Ael-at I on Tl-eatrrrent 
It Is good practlc~ to spray the grain surface with an 
<lPPI-oved Insecticide pl-otec:tant to retard I-einfestatlon 

j to fog the space above the grain to kl II eKlstlng 
a~ult flying insects. 

.!. APF'UCATION PROCEDURES FOR SPACE FUMIGATIONS. 

a • C:LSU:.j;d.1I):e:~_fnL._Ml.l.!1i.t..JJtiu:eh.Q..uQ~~.1._E.o..o.t1_E:1:.9.ce~~lD9._E:l~1l1~, 
CIlOl.m\1.!i\I:li>,._II:IIt:Iili> ... _It.<l.Ll.al:aL._C!l.nia.in~l:a_a.mL.o.ilull:._S.ta.t.l.f:. 
Sea.la.~la_~Dt:l!l.alll:!i\a 

(1) Determln~ the dosage of tablets or pellet5 to be 
applied based upon the following pa~-ametel-s fOI­
spac:e fumlgatlonl 

The vo lume of the stl-uc:+ul-e 
The a 11- and/ol- commod i ty tempel-atm-e 
The gf>nel-a l t l'iJhtness of the structuY'e to be 
fumigated • 

(2) [leter'm I ne eKp osul-e Pel- I ad based 0 n the "Exp osul-e Gu I de" 
on page of this manual. 

~:5> Sea l a II open I ngs eKcep t f 01- the d 001" be i n9 used to 
enter and Leave. Pay partlc:uLar attention to openings 
to c:onnectlng or adjacent structures. 

(4) Place trays or ffiheets of Kr~ft paper or foil, up 
to 12 s<!.. ft. (1.1 5'1.. m) In al-ea, ,n the flool­
throughout the structure to hoLd Detla(R) Tablets or 
F'e llets. 

(5) 8PI-e.ld Det II!<ro on the sheets at a densl ty no 
greater than 30 tablets per s,. ft. or 75 pelLets aer 5,. ft. Thl~ corresponds to sLightly more than 
one ha Lf fLask of t<lb let!!! 01- one ha Lf f lash of pe l lets 
per' 3'K4' sheeh Check to see that they have not piled 
up and that they al"e spl-ead out evenly to inl nlml ze 
contact betwee~ the Individual tablets or pellets. 
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(6) Pel lets and tab lets maya lso be app Lied in mo·i .. tul"e 
pel"meable envelopes to fumigate commodiiles. When 
fumigating In this way the envelopes musi be fastened 
to a subst~ntlal support. Place no more than 10 
pel lets nOlO mOl"e ihan 2 iab lets into one envelope. 
Detla(R) Pellets and Tablets .. hall not be placed in or 
attached to commodity packages Intended for 
reta I lel"S. 

(7) When fumigating multiple story bul lding .. , each 
floOl" is considel"ed " Sepal"ate enClOSUl"e. Application 
should begin with the iop floor and end wiih ihe 91"OUT,d 
fLoOl". 

(8) Seal all remaining eKlts. 

(9) Placard and lock all enirances. 

(10) Ael"at.~ the stl'uctm"e upon camp Let I on of the eKPOSU1"e 
pel"iod. S·tandard ael"ation time and pl"actices !!houLd be 
developed l!sing a Low level detection device. 

(11) 

FTactices will vary widely ai dlffereni slies but will 
usually Include opening windows, d001"S, and vents and 
activating any venti lation e·tuipment. Reentry of an 
unael"ated st\"ucture must be done In pa i lOS Weal" i ng 
appropriate respiratory e.ulpment. 

Dispose or remaining dust from tablets 
SEE "STORAGE AND DISPOSAL" on page 
manual. Avoid breathing the dust. 

01" pe L Lei ... 
of thi .. 

(1) Genel"a L 
FoLLow the pertlneni Insirucilons given ImmediateLy 
above I n pal-'\' "a". 

Use of pLastic sheeting or tarpaulins to provide a 
fumigation enclosure Is one of the easie .. i and least 
expensive means fOI" pl"ovldlng l'eLatlveLy g,15 tight 
encLosures which are very weLL suited for fumlgailon. 
PLasilc tarps are pen.trated onLy very slowly by 
hydrogen phosphide gas, and ilght coverings are readl ly 
formed from ihe sheei ... The voLume of the!!e enclosures 
may Val"y wideLy. 

(2) Sea Ling 
An enclosure suitable for fumigation may be formed by 
covering packaged commodities with pLastic ~heetlng. 
The shemts may be iaped, glued, or cLamped together to 
provide a sufficient width of materiaL to ensure that 
ade.uate seaLing is obtalnmd. If the fLooring upon 
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which the commodity rests is of wood or other porous 
material, It should be repositioned onto plastic 
sheeting prior to covering for fumigation. The plastic 
covering of the pile may be sealed to the floor using 
tape, glue. sand or watel" snakes. by shoveling soil 01" 

sand onto the ends of the plastic covering or by other 
suitable procedul"es. The plastic covel"in\! should be 
I"ei nfol"ced by tape 01" othel" means around any shal"p 
cortlel"S or eoges in the stael: so as to I"educe the risk 
of teal"ing. Thinnel" sheeting. about 2 mi ls. is 
suitable for most indoor tarp fumigations. Howevel",4 
mil plastic or thicker Is more suitable for outdoor 
applications whel"e wind 01" othel" mechanical stl"esses 
are likely to be encountered. 

(3) Additional Application Instructions 
Tablets or pellets may be applied under the edge 
of the tarp or through slits. The pellets or 
iab I.eis should be pl"otected fl"om condensat i on 01" 

othel" SOUI"ce of watel". The s 1 its in the 
covering should be carefully taped to prevent 
loss of gas once the dose has been applied. 
Pellets or tablet. musi be placed in a single 
layer. Care should be taken to prevent the 
plastic.tarp frDm cQverlng the pellets or 
tablets In such a way as to prevent contact with 
moist ail" 01" to confine the gas. Refel" to othel" 
sec t Ions. f 01" d osage and ellp OSUI"e times. 

(4) Add i t lon" 1 PI"ec:aut ions 
See appropriate precautions If the fumigation is 
conducted indoors as opposed to outdoors. 
Indoor fumigation precaution. are handL9d as any 
othel" situation when. f:he applicatl'Jn is R.ade 
from outside th~ area b~ing fumigated (I.e. the 
adding of pellets or tablets to a dispenser for 
uniform addition to grain). WGrkers may occupy 
ad jacent I ndool" al"eas but ·they m(l.l'It be protected 
from overexposure to hydrogen phosphide by 
ade,uate sealing. venti latlon ~~ as a last 
resori, respiratory e,ulpment. 

Do not walk on stacks during the fumigation. 

F'lar.:e "DANGER" p lacanjs at cunsp I c:uous po I nts on the 
enc: I. OSUI"e. 

Follow precautions listed elsewhere In labeling. 

(5) Am"atlon 
Precautions must be taken to assure that 
exposure to hydr0gen phosphide In excess of 
allowed limit. does not oc:cur both during the 
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fumigation and aeration. 

4. AF'L'LlGATION PROCEDUnEB FOR INTRANSIT FUMIGATION OF SHIP 
HOLDS 

a • !3el1er:a.LlniJu:lDa11J1.nl 

(1) Shipboard fumigation Is also reguLated by the U.S. 
Coast Guard Regulations 46 CFR 147A. 

(2) This product Is toxic to fish. Keep out of lakes, 
stl-eams and othel- a'luatic environments. Do not 
contaminate water by cleaning e'luipment or disposal of 
wastes, 

(1) Refer to and comply with the regulations and 
procedures found in U.S. Coast Guard Regulation, 46 CFR 
147A. 

(2) Prior to fumigating a vessel for intransit cargo 
fumigation, the mdster of the vessel or his 
l-epl-esenta t i ve t "nd the fum Iga tOl- must detel-m i ne 
",hethe!!- .the vessel Is suitably designed and configul-ed 
so as to allow for safe occupancy by the ship's crew 
thl-oughout the dUl-atlon of the fumigation/voyage. 

If it is detel-mi ned that the deSign and 
configuration of the vessel does not allow fGr 
lC.afe occupancy by the sh ip's cr'ew thl-oughout the 
dur'at i Otl 0" the fuml<3at lon/voyage. then the 
vessel wilL not be fumig,~ted unless al.l Cl-ew 
membm's In'e removed fl-om the vesse l. The Cl-ew 
members wi II not be allowed to re-occupy the 
vessel until the vessel has been properly 
aen-ated and a detel-ml nat i Otl has been m,lde by "HIe 
master of the vessel and the fumigator that the 
vef'sel is safe f.ll- occupancy. 

(3) The Person responsible for the fumigation must 
notify the master of the vessel. or his representative 
of the re,uirements relating to personal protection 
e,ulpment*, low r~n~e detection e'luipment and that a 
pel-son q.uallfied in the uSe of this e'lulpment must 
accompany the vessel with cargo under f"mlgation. 
Emm-gellcy Pl-ocedul-es. cal-go vent i lat Ion. pel-I od i t: 
monltOI"ing and IIIt~pectlons. and fil-st aid measun.s must 
be discussed with and understood by the master of the 
vessel or his representative. 

(4) Seal all openings to the cargo hold or tank using 
suitable. water proof. gas tight materials. Lock 
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and/o,- othe,-wl .. e .. ecu'-a aLL openl ngs, manways, etc. 
used 'to enter the ho Ld. Pos't app,-opr late "DANGER" 
placards on same. 

(5) On tankers the over-space pressure relief system 
of each tank must be sealed by (1) the closing 
of appropriate valves and (2) sealing the 
openings into the over-space with gas tight 
mate,- i a ls. 

(6) Contact appropriate authorities. 

(7) If the fumigation Is not completed ~nd the vessel 
ae,-a:ed befo,-e the manned vessel leaves po,-'tt the 
pe,-son in cha,-ge of the ve,.se l sha II i nsu,-e that at 
least two units of personal protection e,ulpment and 
one gas or vapor detection device and a person 
,uallfied in theil- ope,-ation be on board the vessel 
dUl-ing the voyage. 

(8) TJuI-lng the fumigation 01- until a manned v!!ssel 
leaves POT't 01- the cargo is ae,-ated, the pe,-son in 
charge of the fumigation shall insure that a ,ualified 
person using gas or vapor detection e,uipment test 
spaces adjiiH:ent to the fumigated cay'go al-ea and all 
regularlY occupied spaces for fumigant leakage. 

If leakage of the fumigant is detected, the person in 
chal-ge of the fumigation shall take action to cOI-,-ect 
the leakage or shall inform the master of the vwssel or 
his representative of the leakage so that corrective 
action can be taken. 

(9) Review with the melste,-, 01- his I-ep,-esentatlve, the 
voyage pl-ecaut Ions and p,-ocedu,-es. 

*Personal protection e,uipment means a 
respirator or gas mask fitted with a canister 
designed for phosphine gas which Is approved by 
NrOSH/MSHA. A 'Jas mas~: and caniste,- Is appl-oved 
for use up to 15 ppm. Above 15 ppm or at 
unknown concentrations a SCBA or Its e,uivalent 
must be used. 

(1) App lye i theY' the 'tdb lets 01" pe llets by sca tte,- i ng 
them uniformly onto the commodity surface uti llzing as 
much of th~ total surface area as possible, or insert 
them uniformly into the commodity mass by hand or with 
p,-obes to any depth desired. 

(2) Close and secure hatch covers, tank tops, 
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butterworths, etc. immediately foLlowing appLication. 

(1) At I-egulal- Intel-vals m"nltol- spaces adjacent to 
areas containing fumigated cargo and all regularLy 
occupIed an;!as fOI- fumigant lea~,age using apPI-op,-iate 
gas detection e''I.uipment. 

Special attention shouLd be given to Living ~uarters, 
kitchens, stol-erooms. mens ha lls. keel ducts, day 
I-ooms. the bl- idge, eng I ne room and any othel- enc Losp.d 
spaces occup led 01- fre~uented by Cl-ew membel-s du,- i ng a 
voyage. 

(2) If hydY'ogen phosphide I,. detected, evacuate the space 
01- al-ea, Locate and sea L off the source of the Lea~, 
weal-Ing apP'-oPI-iate respll-atory Pl-otecti.,n e''I.uipment. 
VentiLate the area before allowing occupants to 
return. 

(3) Do not entel- fUlhi gated ho Lds or ta\l~'s. 

(4) Do not open, vent i late or ael-ate the fumigated 
ho lds du,-I Tlg the voyage. 

e. E:1:1ilt.:a.J.li.il1.l1l:i,_a.DI:LE:J:l!CIilQ.III:IilS_D,lu:.i.n9_D,lsl;;har:,9Iil: 
If necessary to enter hoLds prior to discharge, test spaces 
directly abo~e caryo surface for fumigant concentration, 
using appropriate gas detection and personaL protection 
e~ulpment. Do not alLow entry to fumigated areas without 
pel-sonaL Pl-otectlon e~uipment, unless fumigant 
concentrations are at safe LeveLs, as indicated by a 
suitabLe detector. 

.(1) FuLly Loaded holds on dry bulk carriers are 
considered an outdoor fumigation. 

(2) Tankel- ho Lds wh I ch must be ent~ .. , ad to fum i gate and 
partialLy Loaded hold~ on dry buLk carriers are 
fumigated fl-om wi th I n the al-ea bei ng fl-eated. 

(3) See sect ions "I" and "M" on pages 
for re''I.U i rements. 

of th is ma nua L 

(4) If hydrogen phosphide Is detected a minimum of two 
'~uaLified pel-sans on ship shOULd weal- the 9as mas~, and 
canlstel- descr'Ibed above whl Le aerating the al-ea and 
Locat I ng and sea Ling the Leale. 

APPLICATION F'ROCEtIURI::S F'OR INTRr'lNBIT FUMT.GATION OF CONTAINERS 
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ON SHIPS 

a. When fumigating buH, commodities to which dil-ect 
addition of pellets or tablets is not allowed or packaged 
commodities, I-efel- to section "3.01" on page of this 
manual. Do not place tablets loosely on trays or sheets of 
papel- 01- fo i lsi nee movp.nlent of the conta I nel- may d I Sl-Upt 
the correct placement of pellets or tablets. Instead they 
must be applied in moistUl-e pel-meable envelopes as 
desci-ibed in section "3.01,(6)". 

b. When fumigating a commodity by direct addition of 
pellets 01- tablets, I-efel- to Section "2.f." on page 
of this manual. 

c. Intransit fumigation of containers on ships is 
I-egulated by Coast Guard Regulation 46 CFR 147A and the 
applicator or shipper must obtain and co~ply with U.S. 
Coast Guard Special permit No. 52-75. Contact the Coast 
Guard or Res~arch Products Company for additional 
information. 

d. Comply with general pre~autions given in labeling. 

6. APPL.ICATION PRUC~DUr~E8 FOR FUMIGATION OF BARGES 

a • u.Il:Jl£u::.al 
Since barge fumigation is a type of flat storage fumigation 
~s well as having simi larities In common with a ship,. refer 
to the sect ions "Pr'ocedul-es fOI- Flat Stol-age" on page 
and "APPLICATION PROCEDURES FOR INTRANSIT FUMIGATION OF 
SHIP HOL.DS·· on page • 

Barge fumigation is regulated by the U. S. Coast Guard 
Re'3ul.ations 46 CFR 147A as modified by U. S. Coast Gual-d 
Spec ia l Pel-mit 2-,75. The sh ippel- 01- fumigator must possess 
this permit prior to fumigating. To obtain this permit 
contact 

b. E11l:a.l1n9. 

U.S. Coast Gual'd 
Hazal-dous MOl tel- 101 ls BI-anc~ 
Wash I ngton, [I.C. 20593-(' :·01. 

Spec i a l car'e must be taken In detel-m In i ng whethel- a bal-ge 
is suitabl,e for fumigation. Excensive lea~,age may occur' 
thl-ough POOI- ly s~a led ho ld covel-s. 

7. APPLICATION PROCEDURES FOR FUMIGATION OF RODENT AND MOLE 
BURROWS 

a • L.l$:t._D.f._aUl:r:.D.wln9._e~~!:a 
Detla(R) Tablets and Pellets mny be used out of doors only 
fOI- the contl-o l of the fo l lowl n9 bun-owi ng rodents and 
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molesl ma,-mot sp. - woodc.:huc:les and )'el low-bel ly. m,,,-mots 
(roc:kc:hucks), prairie dogs (except Utah prairie dog), 
Norway and roof rats, mice, ground squirrels, moles (except 
in Indiana), voles, gophers and chipmunks (exc:ept in 
Ca l I f 01- n i a) • 

b • .qe.l?l.L,aill!.,u,_Insil:~!;i.il!.ns 
Add from 1 to 4 DetiaCR) T~blets or 5 to 20 DetiaCR) 
Pellets to each burrow opening. Seal tightly by 
shoveling soi lover the entrance. Place the pellets 
or tablets far enough down the burrow that the soil 
used to plug the burrow doesn't cover the pellets or 
tablets, slowing down their action. Where possible, 
subsurface tunnels or runways should be treated 
every 5 to 10 feet with a dose of 2 to 4 tablets or 
10 to '20 pel lets. Use lowe,- I-ates in sma l leI" 
bu,-rows, in tight soils, unde," moist soil conditions 
and higher rates in larger burrows, in porous soils 
and/or when soil moisture Is low. In extremely dry 
01" POI"OUS soi l, it Is sometimes not possible to 
obtain satisfacto,"y I"esults. This is pal"ticularly 
tl"ue in instances wher'e the bun-ow systems al"e 
extensive such as moles 01" gophel"s. It is always 
better not to fumigate during extended periods of 
d,"y weathel" ~ TI-f~at I"eopened bun"ows and fl"esh 
I"unways a second time 1 to 3 days aftel" the initial 
tl"ea tment. 

[IetlaCR) may be used out of dool"s only, fay' contl"ol of 
bu,"y'oW i ng pests. [10 not use wi tl"l i n 15 feet C5 meters) of 
inhabited sb"uctu,"es. [10 not apply to bUl"rows which may 
open under or into occupied bul ldlngs. 

c • E:nlll,l:nnmlitnia.l_Ha.;{ilI:I1S 
This product is highly toxic to wi ldllfe. Non-target 
organisms exposed to hydrogen phosphide gas in burrows will 
be ki lled. [10 not apply directly to water or wetlands 
Cswamps, bogs, marshes, and potholes). [10 not conlaminate 
wate,- by cleaning of el"'l,uipment 01" disposal of wastes. 

d. E:nl1anger:el1_Se.!il!;leR_BeR11:,1 t:.i,Lo.nlii 
The use of [letlaCR) ROTOXCR) In a manner that may 
lei LL or othel"wise hal"m an endange\"l:~d 0," UIl"eatened 
spec I es 01" adve,"se l y mod I fy the I I" hab I ta tis a 
violation of federal laws. Before using this 
pesticide on range and/or pastureLand in the 
counties listed below, you must oblain the PESTICI[lE 
USE:: EtUl.LETIN FOR PROTECTION OF ~::N[lANGERED SPECIES 
for the county in which the produ~t Is to be used. 
The bulletin Is available from your cDunty extension 
agent, state fish and game office, OY' yOU," pesticide 
d~~ler. Use of this product in a manner 
Inconsistent with the PESTICIDE USE BULLETIN FOR 
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PROTECTION OF ENr'ANGERED SPECIES I s a v lola t Ion of 
fedel"a l laws. 

Even If applicable county bulletins do not prohibit 
the use of th is Pl"odu<:t at the Intended site of 
application, you may not use this pl"oduct for 
control of prairie dogs in the states of Arizona, 
Colol"ado, Kansas, MOlltana, Nebl"asfta, New Mexico, 
North Dakota, Oklahoma, South Dakota, Texas, Utah or 
Wyoming unless a pl"e-conh"ol SUY'vey has been 
conducted. Contact the nearest U.S. Fish and 
Wildlife Sel"vlce endangel"ed species gpecialist to 
determ I ne survey 1"t~''I.U I I"ements I n yo UI" area. Th I s 
SUI"vey must be I n camp l i .once with the b ladl-footed 
fel"ret survey guidelines, developed by the U.S. Fish 
and Wild II f e Sel"V I ce, a lid a detel"m I na t Ion must be 
made in accordance with the gllidelines that 
b ladc-f ooted fen"ets al"e not PI"esent in the 
treatment area. 

CALIFORNIA 
FI"esno, Inyo, Kel"n, Kings, Madera, Mel"cad, Montel"ey, 
San Benito, San Luis Obispo, Santa Bal"bara, 
Stanislaus and Tulare 

FLOF<IDA 
Statewide 

GEORGIA 
Appling. Atkinllon, BaGan. Bat'.el", Ben Hi ll. Blecldey, 
Bel"r len, BI"ant ley, [Il"ooks, BI"yan, Bul lock, Ca lhoun, 
Camden, Candler. Charlton, Chatham, CLinch, Coffee. 
Coh,ultt, Cook. CI"lsp, [lecatul", [lodge, Dooly, 
))aughel"ty. Eal"ly, Echols. Effingham, Emanuel, EVdns, 
Glynn. Grady, IrWin, Jeff Davis, Jenkins, Johnson, 
Laniel", Laul"eng, Lee, Llbel"ty, Long, Lowndes, Macon, 
McClntosh, MI Llel", Mltchel.l, Montgomel"y, F'lel"ce, 
Pulaski, Screvent Seminole, Telfair, TattnaLL. 
Thomas, Tift. Toombs, Treut len, Turnel", Wal"e, Wayne, 
Whee ler, WI lcol( and WOI"tti 

NEW MEXICO 
Hidalgo 

UTAH 
Beaver, G~rfleld, Iron, Kane, Plute. Sevier, 
Washington and Wayne 

WYOMING 
Albany 
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(1) NORTH CAROLINA 
Detia(R) Tablets and Pellets may only be used 
for control of rats and mice in the state of 
North Carolina. Use against other pests is not 
pel-m I t ted. 

(2) OKLAHOMA 
A special permit for black-tailed prairie dog control 
by pOisoning is l-e·tUII-ed in Oftlahoma. Contact the 
Oklahoma State Department of Wildlife Cons~rvatlon to 
obtain this permit. 

(3) WISCONSIN 
A state pel-mit is re'luired for use of pesticides in 
Wisconsin to control small mammals. except rats or 
mice. Please contact your local Department of Natural 
Resources office for information. 

(4) INDIANA 
Use of Detia(R) Tablets or Pellets for mole 
cont,-ol Is not legal In the state of Indiana. 

(5) MISSOllRI 
A state permit Is re'luired for use of pesticides in 
Mlssouy·j to contl-ol small mammals. except I-ats and 
mice •. Please contact the Missouri Department of 
Conservation office for Information. 

(6) KANSAS 
A special permit for black-tal led prairie dog control 
bY poisoning Is required in Kansas. Contact the Kansas 
Fish and Game Conlmlssion to obtain this pel-mit. 

(7) CALIFORNIA 
Use of Detia(R) Tablets and Pellets for chipmunk 
contl-ol is not I.egal in the state of Califol-nia. 

APPLICATION PROCEDURES FOR FUMIGATION OF [cEEHIVES. aUF'ERS 
AND OTHER BEEKEEPING EClUJ.P~IENT 

Detla(R) Tablets and Pellets may be used for the control of the 
g"'eatel- wax moth In stol-ed beeh i veSt supel-s and othel-
beel'leap I ng e·tu ipmf~n·t lind fOI- the destruct i on of bees. 
Afl-Ic:anlzed bees. and dlseasF.!d bees including those infested 
with tracheal. mites and foulbrood. The recommended dosage for 
t~is use Is 30-45 t~blets or 150-225 pellets per 1000 cu. ft. 

Fumigations may be performed in chambers at atmospheric 
pressure. under tarpaulins. etc •• by plaCing the tablets or 
pellets on trays or in moisture permeabl.e envelopes. Do not 
~dd more th~n 2 tablets or 10 pellets to e~ch envelope. Honey 
from treated hives or sup~rs may only be used for bee food. 
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Ll H. PF\oTECTIVE CLOTHING 
Wear dry gloves made of cotton or other material when 
contact with tablets, pellets, or their dust is likely. 
Wash hands aftel- use. 

I. RESPIRATORY PROTECTION 
1. WHEN RESPIRATORY PROTECTION MUST BE WORN 

NIOSH/MSHA approved respiratory protection must be worn 
during exposure to concentrations In excess of permitted 
limits or when concentrations are unknown. 

2. ~'I!:RMISSn'LE GAS CONCENTRATION RANGES FOR RESPIRATORy 
PROTECTION DEVICES 

A NIOSH/MSHA approved, full face gas mask - hydrogen 
phosphide canister combination may be used at levels up 
to 15 ppm or to escape from levels UP to 1500 ppm. 
Above this level or in situdtion$ whel-e the hydrogen 
phosph I de concentl-at I on I s unknown, a NIOSH/MSHA 
apPI-oved, self-conta i ned bl-eath i n<] appal-atus (SCBA) or 
i ts e~u i va Lent must be used. The NIllSH/OSHA Pocl:et 
Guide, 8-85, DHEW/NIOSH 78-210, lists these and other 
types of approved respirdtors and the concentration 
limits at which .they may be used. 

3. REOUIREMENT!: F(JF~ AVAILABILITY OF RESPIRATORY PROTECTION 

Respil-atory Pl-otection must be oliva I table at the site of 
application in case it Is needed when applying Detia(R) 
from within the structure being fumigated. An approved 
full face gas mask - phosphine canister combination 01-

self-contained breathing apparatus (SCBA) or its 
e~ulvalent must be available at the site of application. 
If SCBA or Its e~ulvalent Is not avai table at tile 
application site, it must be <'Ivail.,ble locally, fOI­
example, at a fire station or rescue s~uad. 

Respiratory protection need not be available for 
application from outside the area to be fumigated such 
as addi1 Ion of tablets or pellets to automatic 
d i spens I ng dev ices, etc., if exp osun>s ab ove the 
permitted exposure limit wi II not be encountered. 

Respiratory protection need nut be oliva I table for outdoor 
app 1 Icat Ions. 

If monitoring e~ulpment Is nut avai lable on a farm and 
application cannot be done from outside the structure. 
an approved canister respirator must be worn during 
application from within the enclosed indoor area. 

J. PLACARDING OF FUMIGATED Ar~EAS 

. , ' I" \ f;l.,V I.-
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The applicator must pl"c"r·d or· post all. ent,"anees to the 
fumigated a'"ea with signs bea,"ingl 

1. The signa 1 wo,-d "[lANGER/PELIGRQ" and the SKUi..L and 
CROSSBONES symb 0 lin ,-ed. 

2. The statement. "A,-es and/o," conlmodity unde," fumigation. 
LID NOT E.NTER/NO ENTRE". 

3. The statement "This Sign may only be ,"emoved aftel- the 
commodity is completely aerated (contains 0.3 ppm or 
less phosph I ne gas). If i Ilcomp lete ly ael"ated commod i ty 
Is transferred to a new site. the new site must also be 
placarded and workers must not be eKPosed to more than 
0.3 ppm phosphine." 

4. The date and time fumi~atlon begins and Is completed. 
5. Name of fumigant used. 
6. Name. address. telephone number of the applicator. 

Al 1 ent,-ances to a fumigated al"ea must be p I.acal"ded. Whel-e 
possible. placa,-ds should be placed in advance of the 
fumigation in or·del" to keep unauthol"ized pe,-solls away. Fa," 
ra i lroad hoppel- Cal"S. p lacal-d 1 ng must be pLaced secul-eLy on 
both s I des of the cal- nea," the laddel"s ':Hld nex t to the top 
hatch into which the fumigant is intl-oduced. 

Do not remove a placard until the treated commodity is 
aerated down to 0.3.ppm or less. To determine whether 
aeration Is compLete, each fumigatell site or· vehicLe must be 
monitored and shown to contain 0.3 ppm or Less hydrogen 
phosphide gas In the air space around and, when feasible. in 
the mass of the commodity. 

Transfer of Incompletely aerated commodity to a new site is 
permissible. howevel", ihe new storage must be pLaca,"dad if it 
contains more than 0.3 PPm Ilydrogen phosphide. 

Wor~tel"s who hand Le i nc:omp Lete /.y ael-aied como,od i ty must be 
I \lfol-med .Hld apPI"oPI"late measlll'es must be taften (I.e., 
ventilation or respiraiory protection) to prevent exposures 
from exceeding the exposure limits for hydrogen phosphide. 

It is recommended that the person responsible for removing 
the pLacards be fami liar with the physical,· chemical and 
tOKicologlcaL "ropertles of hydrogen phosphide. They should 
aLso be ftnowledgeabLe In how to tafte gas readings. exposure 
limits, symptoms and fll"st aid tr·eatment fOI" hydl"ogen 
phosphide poisoning. 

K. GAS D~TECTION EQUIPMENT 
Thel"e al"e sevel-a 1 I"e l lab le dev Ices madteted. One iype 
Is the hand pump when used In conjunction with the 
appropriate detector iube. They are portabLe, simpLe 
devices and do not re,uire Intensive training or elaboraie 
supporting e,uipment to operate. Futhermol·e. they are 
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Inexpensively adaptable to remot~ monitoring procedures and 
wi II measure concentrations of hydrogen phosphide in air in 
trace amounts on up. Use instructions are enclosed with 
each purchase. Consult your local supplier of such 
e,uipment or contact Research Products Company for more 
I nformai Ion. 

L. AERATION OJ!' FUMIGATED COMMODITIES 
1. FOODS AND FEEDS 

To l(l'l-anCes fOl- hydrogen phogph Ide l"esidues h .. ve been 
established ai 0.1 ppm for animal feeds and 0.01 ppm for 
finished foods. To gual-aniee compliance wiih these 

'iolel-ances, It Is necessal-y to ae,-ate these commoditie~ 
for 48 hours prior io offerlngihem io ihe end 
consumer. 

2. TOBACCO 
Tobacco musi be aerated for ai least three days (72 
hOUl-S) when fumlgaied In hogsheads and fOl- at leasi iwo 
days (48 hOUl-S) when fumigaied In othel- containers. 
When plastic llnel-s al-e Ilsed, longE!!- ael-ation pel-Iods 
wi II probably be re''I.Uil-ed to aer'ate -the commodity down 
to 0.3 ppm. 

.3. As an a ltel-nat Ive -to i'hese ae,-ai I on pel-I ods, each 
coniainer of a -treated commodliy ~ay be analyzed for 
l-esidues using acc:epied analytical meihods. If ,'esidues 
are less than tolerance levels, -the commodity may be 
shipped to the consumer regardles~ of ihe above holding 
pel-I ods. 

M. APF'l_ICATOR AND WOHI<ER EXPOSURE 
1. HYDROGEN PHOSPHJ:llE EXPOSURE L.IMITS 

Exposure -to hydrogen phosphide musi noi exceed the 8 
hour TWA of 0.3 ppm for applicators and workers during 
application. Application Is defined as the time period 
cove,-ing the opening of the flnlt contalne,-, applying 
the appropriate dosage of fumigant and closl~g up the 
5ite to be fuml~ated. All pen!lons in the i,-eided 51 te 
and In adjacent indoor areas are covered by this 
exposure standard. 

After appllcailon Is compLeted worker or applicator 
exposure must noi ~xceed 0.3 ppm maximum concentration. 
Such exposures may occur because of leakagd Into 
~nclos~d areas from fumigation sites, during reentry or 
du,-l ng tl-ansfel- of uni)€wated commod I ty. 

2. APPL.ICATION OF FUMIGANT 
IIepending upon tempe,-atu,...", and humldl~y, Iletla(R) 
Tablets and Pellets release hydrogen phosphide gas 
slowLy upon exposure to moisture from the ~Ir. This 
,-elease Is often slow enough to pel"ml t app Llca'~o,·s to 
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deposit fumigant In the desired areas and.then vacat~ 
the premises without significant exposure to the gas. 
If the fumlgatol-'s exposul-e exceeds the 8 hour TWA of 
0.3 ppm. approved respiratory protection must be worn. 
Gas concentration measurements for safety purposes must 
be made using low level detector tubes or other suitable 
low level detection e1.uipment. See the "Industrial 
Hygiene Monitol-Ing" section below. Information on 
hydl-ogen phosph ide (phosph i ne. F'H3) detector tubes may 
be obta I ned fl-om Reseal-ch Products Company. 

It Is often practical to wear approved respiratory 
'protectlon from start to finish. This is particularly 
tl-ue Iolhen per'fol-mlng lal-ge space fumigations or when 
fumigating bulk str.l-ed commodities in flat storage 
buildings. 

3. L.1'::AKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobile a~d given enough 
tiOle may penetl-ate seemingly gas tight materials such as 
concl-ete and cindel- block. Thel-efol-e. adjacent. 
enclosed areas likely to be occupied should be examln~d 
to ensure that significant leakage has not occurred. 
Bealing of the fumigated site and/or air flow In the 
occup I eel al-eas shou lei be used to I-educe exposul-e. 

4. AERATION AND REENTRY 
If the al-ea Is ":0. be entt,,-ed aftel- fumigation. it must 
be ael-ated 11IIt f I 'the leve I of hydl-ogen phosph i de gas Is 
0.3 ppm 01- b-:-Iow. The al-ea 01- site must be monitol-ed to 
ensur'e +~,at libel-at i on of gas fl-om the treated commod I ty 
does not I-esult In the development of unacceptable 
levels of hydrogen phosphide. Do not allow l'eentry Into 
t1-eated al-eas by any pen,on befol-e th is time unless 
pl-otected by an appl-oved I-espll"atol-. 

ei, HANDLING UNAEFlATElf COMI'.OTJITIES 
Transfer and proceBslng of a treated commodity prior to 
complete aeration Is permissible. however. workers must 
not be eXPo$ed to hydr09run pho~phlde In eXCeGS of the 
permitted exposure limits. 

6. INDUSTRIAL HYGIENE MONITORING 
I t I B I-ec:onlmendr~d that hyd',ogen phosph I de exposul-e be 
documented In an operation log or manual for each site 
and oper'at I on whel-~ exposul-e may OCCUI-, The pur'pose of 
thl!r> monitoring Is to pr'event excemslve eXPosl11-e and to 
detarmlne when and where resplrat ry protection Is 
re1.ulred. Thl~ ~onltorln9 Is mandatory although once 
exp o sill-em h,3ve been ada'l.lIa te ly chal-ac tel- I zed. !5llbse'l.u~nt 
monitoring Is not routlnmly re1.ulred. However. spot 
checks should be made occasionally. ~specially If 
conditions significantly cllange or an unexpected garlic 
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odo," Is det~cted. Gas concen~ratlon measu,-ements should 
be taken in the worker's breathing zone. Monitoring is 
not required o~tdoors. 

·r. E::NGINEERING CONTROLS ANn WORK PRACTICES 
If initial monitoring shows that workers are exposed to 
concentr·at ions in excess of the pe,-ml tted E)xposure 
limits then engineering controls Csuch as forced air 
venti latlon) and/or appropriate work practices should be 
used where possible in an attempt to reduce exposure to 
below permitted limits. 

STO~AGE AND IIISPOSAL 
1. STORAGE 

Flasks should be stored In a dry. well venti lated area. 
away f,"om heat and under locI: and I:ey. Post as a 
pesticide storagE) area. Do not contaminate water. food 
0'- feed by stol- i ng pest ic ides I n the same a,-eas used to 
stol-e these commodities. Do not sto,-e In buiLdinqs 
whe,-e humans 01- domest ic anima Ls ,-eside. Keep ou~ of 
reach of chi ldren. 

DetiaCR) Tablets and Pellets are supplied in gas tlgllt 
,-esealable. aluminum flasl:s. Do not expose the p,-oduct 
Inside flasks to .atmospheric moisture any longer than is 
necessary. Seat tightly before returning opened flasks 
to storage. The shelf life of DetiaCR) is virtually 
unlimited if the containe,-s a,-e tightly sealed. 

~·lasl's shou ld not be stol"ed at sub-ze,-o temper·a \·UI-E'S 

because this wi II Increase the po.slbi llty of an 
Ignition Cflash) When opened. 

2. ro I SPDSAL OF Ut!lBE:aQIEt! OR E:Oe:neL.L.LBEOCIEt! TABLF.:TS OR 
PELLETS 
(From spills. leaking flasks or other sources) 
Unreacted or parti~lly reacted DetlaCR) Pellets or 
Detl~(R) Tablets are acutely hazardous. Improper 
disposal of thesr products Is a violation of federal 
law. If these products cannot be disposed of by 
o,-dinal"y ut;<.! l'Y· aco:ordin9 to the Instruction!! that 
follow. contact your state pesticide or environmental 
control agency or the ha~ardous waste representative at 
the nearest EPA regional office for guidance. Do not 
contaminate water by disposal. 

Some local and state waste disposal regulations may vary 
from the following recommendations. Disposal procedures 
should be reviewed with appruprlate authorities to 
ensure compliance with local regulations. 

F·OR SF'ECIFIC IN8I"RUCTIONS SEE "SPILL AND L.EAK 
F'ROCEflUr~ES" ON F'AGI:: OF THIS MANUAL. 
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['ISPOSAL OF PELLET OR TABLET DUST FOLLOWING A SPACE 
FUMIGATION 
a • G~nen:ii..1. 

If PY'operly expo~ed, ~he I"esidual dust I"er.ia,n,ng 
after a fumigation with Detia(R) will be a 
grayish white, spent, nonhazardous waste and wi L. 
contain only a small amouTIt of unreacted aluminum 
phosphide. However, residual dust from incompletely 
exposed pe l lets 0'" tab lets (See "EXPOSURE GUIDE" on 
page of this manual.) wi II re,ulre special care. 
Confintlment of e.ii.J:!lii..I..I.~ spent residual dust, as In 
a cLosed container, or collection and storage of 
lal-ge ,ua nt i ties of th i s dust may I-esu l tin a fire 
hazal"d. Sma I. l am()unts of hydl-ogen phosph i de may be 
given off from the unreacted aluminum phosphide, and 
confinement of the gas may result in a flash. 
UNLESS IT CAN BE: DETERMl.NED WITH CERTAINTY THAT THIS 
DUST IS SPENT IT MUST BE HEI_D FOR SEVERAL DAYS 
BEYOND THE REClUIRED EXPOSURE TIME F'R:COH TO DISPOSAL 
OR THE WET METHOD (SEE BELOW) OF DEACTIVATION MUST 
£'E: USEl!. IF THE DUST RETAINS ANY OF 11'S GREENISH 
CDLOR THE WET METHOD IS RECOMMENDED. 

b • 1:!1::.!_MI'1!tl.lU1 
In open ",,"ei!13, small amounts (up to 5 flaslts) of 
I-esidual dusi may be di13posed of on site by bUI-ial 
or by spreadl~g over the land surface away from 
inhabited bui lding13. Up io 3 flasks of this 
n'lsidual dust (4 1-0 7 lbs,) nlay be collected In a 
one gallon bucket for holding or dl13posal. Larger 
amounts of residual dusi may be collected in a 
porous cloth bag (burlap, coiton, etc.) for holding 
and/or transportation to a suitab'e disposal site. 
Do not put more than one half cas. (8 fld13ks of 
tablets or 10 flasks of pellets) of residual dust in 
each bag. Always transport these bag13 In an open 
vehicle. Do not pile bags. CAUTION: Do not use 
this method for dust that still retaln13 some of lis 
o,"lglnal g,-e.~nli'lh colol-. Nevm- confine, dispose of 
or siore ~e.iduol dust In closed conialner13 such as 
dumpsters, drum13 or plastic bags. 

Spent re13ldual dust from Detla(R) may be collected 
and disposed of at a sanitary landfill, approved 
pesticide Incinerator or other approved sites or by 
other procedures approved by federal, state and 
local authorliles. 

Do not dispose of dust in a tol le~. 
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c • Wa1_Mlitth.a.d. 
FI LL an appropriate sized metaL container 2/3 fuLL 
with water. For each gaLLon of water add 1/4 cup of 
Low sudsing detergent or surfactant. Une no Less 
than 10 gaLLons of water/detergent soLution for each 
case of spent mat~riaL. SLowLy pour the dust into 
the container as the water is stirred. Wear 
apPl"Opr late rasp I!"'ator'y PI"otec.t Ion. DO NOT COVER 
THE CONTAINEH AT ANY TIME. This must be done 
outdoors or in front of an ade,uate fen that 
exhausts ImmediateLy outside. 

Dispose of the watel"/dust mlxtul"e (sLul"ry) (with 01" 
without preliminary pouring out of excess water) in 
a sanitary Landfi LL or other suitabLe buriaL site 
approved by local authorities. Where permissible. 
the slun"y may be poul"ed out on the gl"ound. If It 
is held 36 hours it may be poured into a storm 
sewel· • 

4. DISPOSAL OF EMPTY FLASKS 
U a. l:1a11:utd.._Qnal 1'1" ip le I" i nSf] flasks and stopper's 

LJ 

with water. Then offer for recycling or reconditioning, 
or puncture and dispose of them In a sanitary landfi II 
or other approved site or by other procedures 
approved by state and local authorities. Dispose of 
rlnsate In a sanitary landfill or by other approved 
procedures. Small ,uantities can be poured out on 
the gl"ound. 

b. 1:1~11l11.d..".III!.Q.1 Remove lids and place empty flasks outdoors 
01" in st1"UC~U1"e being fumig<1t~,d untl l l"esldue in 
flasks is l"eacted. F'uJl(:·tun~ and dispose of them in 
a sanitary Landfill or other approved site or by 
other procedures approved by state and local 
authol- i ties. 

O. SPILL AND LEAK PROCEDURES 
1. GENERAL 

A SP iLL ethel" than inc identa l to app l icat i on 01" nOl"ma l 
handling or punctured flasks, can produce high levels of 
gas, and i'hel"efol"e, athmd I n9 pel"SOnne l must Weal" a SCrtA 
or its e,uivalent when the concentration of hydrogen 
phosphide gas Is unknown. Lf the concentration Is 
fcnown, othel" NI08H/MSHA apPl"oved l"eSp I ratol"y pl"otect I on 
r,an be W01"n. Weal" dl"y cotton 01" othel" g loves when 
hand ling SP III ed lOll tel" I a l • 

2. DAMAGE TO FIBERBOAF<lI CASE 
Checfc alum i num f lasfes. If i'hey al"e d.lmaged hand le as 
deSl:l"lbl3rJ 0.1 page • If they aV'e undamaged return 
them to cal"dboal"d cal"tons 01" othel" sui tab le padlag I ng 
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whic~ complies with DOT regulations. 

3. LEAKING FL.ASK PROCEDURES 
If al.uminum fla!3ks have been punctured 0'" damaged 
causing a I.eak, the product mdY be imm~diately used, the 
container may be temporari ly repaired with aluminum tape 
0'" the Ilet ia(R) may be t,"ansfe,.,"ed fl"om the damaged 
flask to a sound metal container which should be sealed 
and properly labeled as aluminum phosphide. Transport 
the damaged containers to an area suitable for pesticide 
stol"age for inspection. FUI··the," inst,"uctions and 
recommendations may be obtained, if re.ulred. from 

. Research Products Company. 

Handle empty dam.~ged containers as descl"ibed undel" 
"DISPOSAL OF EMPTY FLASKS" above. 

4. SPILL PROCEDURES 
Do no): flush sp I l lage dowl1 dl"a i n wi th watel". I10 NOT 
use watel" at anytime to cl.ean up a spill. Wat",," in 
contact with unreacted tablets or pellets will rapidly 
acce lel"a te the PI" oduc t ion of hydl" ogen phosph I de gas and 
could cause spontaneous ignition of the gas. If the 
spi II is only a few minutes old and is not contaminated 
by other materla13, collect the spi llage and place it 
back into the original flask or other sound metal 
containel" and tighten the cap. If possible, use 
Immediately. CAU.TIONJ AN IGNITION MAY OCCUR WHEN THESE 
CONTAINERS ARE REOPENED. 

If the spi lled material Is contaminated or has begun to 
visibly decompose, gather it up and place it into open 
top, perforated gallon cans and process it immediately. 

Do not add more than about one flask (2 to 3 lbs.) of 
spl lled material to the bucket. If on-site 
deactivation is not feasible. these op~n containers 
should be transported In open vehicles to a suitable 
area away from occupied bul ldlngs. Wet or dry 
deactivation may then be carried out as described in the 
section immediately below. 

5. m~ACT1VATlClN AND DISPOSAL OF lI~Be;aC:rE:ILQILE:aBIlaL.L.:LI;;e:aCIe:t!_ 
TABL.ETS OR PELLETS 
a • WeLl:le1b.I!.Q 

Transport materlai hy hand or In open vehicles to 
open air away from occupied structures. Fill a drum 
2/3 full with water. 

Add 1/4 cup of low sUdslng detergent or surfactant 
in each gaLlon of water. Each flask of tablets or 
pellets should be mlKed with no less than 1 gallon 
of water/detergent solution. Slowly pour the 
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material Into the water as it is stirred. Stir 
occas i ona l ly "lhel"eafter fo," at least 36 hour"s. Wear 
app,"op,"iate ,"espl,"ato,"y p,"otectloTl. [10 NOT COVER 
"IHE CONTAIN~R. IF THE CONTAINER IS COVERED THE 
HYDROGEN PHOSF'HIl)E BEING GENERATE[' WILL BE CONFINEr, 
AND WILL LlECOMPOSE EXPLOSIVEI_Y. The wet method of 
deactivation Is the method of choice for 
in excess of 5 flasks (10 to 15 pounds). 
to dispose of this slurry. 

'luantities 
It Is safe 

Dispose of the ,"esulting deactivated slurry. with 0'" 

without prellminery pouring out of excess water. at 
a sanitary landfi II or other suitable burial site 
approved by local authorities. Where permissible 
this slurry may be poured info a storm sewer or out 
onto the ground. 

b • I!D::_!:Ie1h.o.!i 
As an a lte,"naiive to the wet method, when 
permissible small amounts (up to 5 flasks) of 
par"tiaLly reacied OY" um"eacted mate,"lal may be 
sp~ead out in an open, secure area away from 
occupied bui ldings to be dear.tivated by atmasphe,"ic 
mo i stulMe. 

NOTE: Neve," pLace pe l lets, tab lets. thei '" du,;t 0'" 

the dust/wate," slun"y in a confined canteine," such 
as a closed d-l"um 0'" p last Ic bags. Any hyd,"ogen 
phosph ide gene,"atad wi l l be conf I ned and may 
decompose explosively. 


