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ACCEPTED 

NOV 1 31987 
Under the Federal InMCticid~. 
Fungicide. and Rodenlicido [\Ct. 
a. amend.d, fot the pellUcide 
,ogisto,od undo, <f'" -~ f 
EPA Rog, No, ~ • 

DI,: rr.ftPHO~i '!IiHUe:: r LttfW\.. .. , -- FHONT PANEL 

RHnH1GTE1) USI:: f.'EEJTIC],PE 
DUE TO ACUTE INHALATION TOXICITY OF HIGHL.Y 

'! DXIC HYDl-WGEN f"HUBPHJ.lJF (F:'!'lOHPHJNE, [-,1-1;3) GAS 

C~r r0tai L sBI.e to and use only by certified nppLicators for 
t~~~~ uses cQver~d by the applicAtor's cer-tification or persons 
tr~ine~ in ~ccordance With tIle ~c~omp~nying prodllct manual workillg 
'.1r!o;f~r thr;:~ d i reo:::t supel~V I '!";;. j on and i n ·th(~ phY~5 i c:a t pl-eSenc.I:~ of -thE' 

... -ct!-tified :1rplf\.~:\t(n-. F'h)"'5icaL prC::~'~.)enc:(-? mec":lns on si1:(:~ 01- on "lhe 
:'l-eft! i ~:AS.f F~(:;-(ld and fo I.tow the lalJ(·:~ L c"-tnd th{~ f':':€·~~t.'3al-<.:11 Pl-oducts 
(~~mr~ny I~rpduct manual. wtlich contains complete instructions for 
the sate use of this pestjcide~ 

JDETII'S.:lll.lS(R) TABLETS 

A f~l~i~?n·t for the control of most st()red product insects and 
th~ir pre-adult stages. 

Ac1-;\'e r!l9rp.d;<~rlt: M .. 'l9n("~sium Pho$phjde-a- •••••• :...~4" 
Inel~t 'Inq)~pdient5:.~I- .. " •••••••••••• f.f.f •••••• 66" 
TDTAL.! t : t t t ....... f " f • ~ f ,. ..... <' • t •••••••• " ••••• 1.00% 

KEEP (JUT ell" F;E;'.CH OF' CHILDREN 

DANGt:}UPEl.. I m,f)- '1"'0 I BON 

r:·r~:~::~r!AIJCnJN At .. t..ISIJAHIO; "..; i l1si"rl'd no 
prprlu~·t~ hasta ~\le I.a etl~ue1d se 
amp I. i f.\nlen1:f-~. 

I.er!' I Ylg l<~!s,. no usr-~ 0!;; te 
I.e haya s~do ~xpLicado 

;- r' 

~~·/:n:~"·t~i'!V;' ~f O'l(""'r·E~XrO~:;Ul··C to h'1'dr'o9Q1\ ph()~":lph ide ",l\'e hf~~1di-)che, 
d;·rz;rl,;'~I!:::'!:·t nal(S(-:>t!'t di-ffrcul.i" br·(·:---,·thin<;Jt vomi-(in~} t":)nd tli~H··i·"h(,==,.:1. 

~'n "":lli. t:::l~:~f.·\C: of n'J(:~l-(:~XPO~:il1'~t~ SJ\~i: tn(-::-dic("·)1. at-tf.'",-.tion imfl\(:::·di(!}t(~1.y. 

'I:"kl~ \/jrtim to th(~ doctor' OY" em(~~l-';.H:·~flCY ·'·r"e.:atmt!'nt fc:lcll.ity. 

JF' I,A!'; (m \:lUST FHOM rr-\lti.,EIS J.H INHALED: !.kd "'xpor,,,,d PO"-';Oll to 
~r"'.~~-:h (":) i \R t Kt~("~p '!Ja\-m ~'nd fI\:.\la:~ ~;Hr·f."~ P(-:H"'!:iOtl can bl-(~a·tht;:o f'-(;'H1I.y. 
Xf bre~tl'ing has stoppedl ~ive artificial respiration by 
(!\l)1.l 4:1,""·-t:o"-·mou1:h 01~ other' meant~ of ,""esusc:i1:a1"iorh Do no"l" give 
Anyth I Tl() by mouth t() t~n UTlc()nr:.tc i (\l1n peY·tllon. 
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Fage 2 

)"e:: TI-II~ TA(-JI.X:Tf; 01;': THE1.I~ BUSf AF,E nW(~I.J.J)I.,JEDt [I,-ink Q\"" (1dmiT\i5tel~ 

nn.::.~ {l," twCo qta5!":;f~s of Wi1"tCT .nIH.! indu("t;o VOillitin9 by touching b~\r.:k 
of thra~t with fingert or if ~vai table, administer syrup of 
ip'?f.".ac. D~) not giv~ anythlH<J by" mouth if vic-tiM i~;; uncon5ciou~j. 

01- not al.(?1-t. 

JI": Tf'l)I .. FTS (m n·IEn~ DUSr GEl" ON GIUN OH CLOTHING: ftrush or-
~b,"'kl.? m!"Iter i:":') I. off c I.o"thcs an.j ':..'lhOF,,:>S i n W(·~ ll. ven-l i I.ated ~:n-ec3. 

Al~~"J cl.o'\'hr-.'s 1:0 8(;-:1-ate in a venti L~1t€~d .:'ll"l~a p)-ior to 
1?'!'!ndE:-:oY-inq<! Do nolo I.(~av(~ cQn1.'aminatf;.'d cLo-thin<:J in occl1pi\~ct 
-3.nc:I/(',- coni i ned ~'-E~as sur:h as automobll.cs~ v(':\nSt trto1:el. r·r,om~j.t 

h('ofllf-?':-1t etc. 1,..!~1sh con-tam~n.:1'te-:! oC£,l<in thorou(]hl.y wittl SOl1P dnd 
l~',"1 i'-f?'l- ~ 

FLush with plenty ~f 
Ge·t medical. attention, 

S~e sid0 panels for ~dditlonal. pr8cButionary statements. 

D(·:!'t i a F~-eyb(::or'3: GMBH 
1". D. Box 1.<> 
b~,;'4'1 Laudi·:.~nbact, 

r .. · ~ (;:. of B{~r'ma ny 

Rese~rcfl PrOd\lcts COmpallY 
Div. of M~ShdreSt Inc. 
P. O. Box 1460 
Ha I. i na t "8 6 'j'402,-l.460 

EPA E5t~hli~hment No. 33Y82WGOl 
L'r-'A ~;:':""'I i ~3tl-at i on No I ~~~:::jI\-O'-6B 

LEFT PANEL 

Ne-t Contents: 
Nf,~t Wt:.:o i 9ht: 

HAZArms TO 1··IUMf',NG AND Dm1EBTIC ANIMALS 

I~EEP (JUT OF l~f::(-iCH OF- CI·III...DREN 
lIANGEI'~/POJUON 

H"'1no::-.!~~i'.!m ptll)~:!-phirle in -tabl(~'t-n- 0)- their dllt'J.'t C:tln b(?c fc:1-t~'il if 
C::'.'I::tI.I.~~hlf:?d~ no not qet In c!-ye'!,.';t in nO!::'(';'~t Ot, ~lkin or' on c::lothing. 
Do Tl!lt et":ltt ell-ink (.1"" ~;mOI{e Nhil.\·:~ h<':lndl,int) mac,;JDE.'sium phosphid~ 
T'J.!!!!I'1::'I'fl'l:c::-:, 1'.Il-'f.~n -the c:()ntainC~l- i~j. opelU~~c:I [1t~tif.1Phol.:;(F~) "":lbLet!:j. 
\'.'ill h'·~(]in t(~ l-PI.Pi'll.:H:~ hYlh'o~)(;:on pho!.'~phid(? (pho!:iphine) which i!;~ an 
~~trnmply to~ic g~5. Contact with water't ~cids and some other' 
I i"l.ltlds I . .c...,j 1 L i:1C(:(~l.e,-ate 'thi;:~ }""(·::"(·:lc'(-ion. If tl (.HH-lic odo\~ is 
df.~~'.;::oc't~·~d~ r'l.:-~·f.,:.'\~ i:o <:l.pc,tion on "l:ntlU'i':itrii:ll Hygi(~T\r.~ Monit()\Rjll~J'1 t1t1 

rat'a'1('? of tht::' (';1~cump('lnying prod1.tct m.:1Tlu.i:'ll fur" app,'opr'ia'le 
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monitoring [\rocedurps. t)ure t)ydro9.,n F,hospllicle gas is odorlessJ 
-I:I~p od(~I' i~;; due to a cont.nminanl-. ~:li"(tce .an OdtH- may Thit b(-? 

~I~~"'f,)rt~d lI_Hd~~i- certc~in ci~-cl\mstan<:e'.:.-;t the ab~5encp of t) garlic 
.f1-:ltlt~ d~H'~:- not mean thi.lt hi"'(h-o':j~q pl"to'!: .. ph ide 9dS is absent. 
PI:'f.:f"'~-'-l~-' :-'~-OP~~l-· clpplicat:oll; aerdtiol), '-<-:~(-?nt~-y and c1jSP(J~'k1l 

!",Y-;-'f~(=_"::~H':-~?S SP{~r: i -f i ed e l"5e1.\'I-lel~C' i n th("~ I.abe I. i l\<-J to pre.)'ve:nt 
('oV~0r- t~ 'l( P (j~; m- p. .. 

r:-r':F["IIP'1T F:XF'[)~:I.II;:F. TO Lm·j CONCun PAT J UNB A1~OVI,: F'EHI~ I BS I BLI:. L.EI 'EL S 
mlEI;: 1.'\ PFIUOD OF DAYS UK \~EE:K!,; M~.Y CAllHE POHlONING. 

NOTE TO PHYSICIAN 

l'~;:'JnF;~si\lm pho~;phidp in tabl.ets or tlH-~ir du~;.1: reacts wi'th 
m~i~,;.tl"')-~-:- fl-om the ai)-, I;latel-,. acil.hi·t and many othc::.)r Lj·l.uids to 
rql_p~se hy~rogel1 phosphide (ptl0spt~ine) yas. Mi ld exposut'e by 
inh;.ff."otii1J' C~1tl'=:f:!S m.i:llai~-:c (IT~r!C1-f Inite 1"(-:?eling 01- sicl-Cllr.:?s!:;), 
~-j'!'"I~.3ip'n of ~~~-~r fatigue·,. n.l\l':Je.:·\ dTllj pr·O;-~~1.5Ul'e in ch€~st which iW'!'? 

l-e'.it":t.'./'EcI by ,-emov.:.t t(} 'frc!.~h all' I M(.dt~y.at(-;~ p(lisonin9 CaUf:H:::'S 

1· . .It;\=!~~T\ess.f- ~.:-omii:inqf' eplo;,larjtric pain (p<:1in ju,=~t above the 
~tnm3c~)~ ~hest paint al~rThea cliid dyspT~~~a (dttfic~Lty in 
I-!~~':-'~~'hitv:')r ~}ymp-I_{lmS of fS-E"iere poi-:;j.oninq may OCCI.U- within Q ft~w 

t\~urs or up to spveraL d~Y~f resultlTlg in PUlO)Ollary edema (fluid 
~~ lungs) ~nd may Lead to dizzinesst cy~nosis (blue or purple 
skin color)f unconsC~OUS1)e5S ~n~ d~~tll. 

J-n s~.Iffi~i~nt ~uantity, hydro~cn phosphide ~tfects th~ Liver, 
kir1!'~y'S, l'J.nqs, nr~r'VOIjC;:1 syst(-::"m .... "lld o::ircul.a'to~-y ~5ys-t(?m. 

'fn'-'!'''\ I :~·t i ron c,;:an t::.3!J~:f.:.' tll.n~:: C"dmm~., (f luid in I.ungs) flnd hypel-pmi~3 

~nvrp~~ ~F ~lQ~d in a body ~al-t), small periVBSC((lar brain 
ho;,~rfIQ~"rb:;\':1~~!:: ":Ind h\"ain E"jem ..... l ':fLuid in br·i:lin). Inge~j.tion caTt 
-:-::-\I.I"?"P. I.I.~"!I·"J 11h~ b\-~ i n sy·mptom~?'"I· hu.t d''''llld9E:.\ 1. 0 1:hf~\ viscera (b'.H:ly 

~2\/i ty Qrq:;\n~) is mor0 CDmmOn~ Hydl'ogen phOsp!lide poisoning may 
1 .. t;\r:;IJl.t in (1.) plll.monl~r}' Cd1!~f!)at (~-:!) liv(-:::-l- (:-~I.ev.cltf:~d se1-Um GUT, L.DH 
:1~d ;'! 1.1-:=-;11. i !H'~ pho~5p"a"t.3sr:·t ~-educt.:~1 Pl-otl-.r·omb i n, hemol-~~hagc:~ and 
J~I1":\dit:~ (Y·2Ll.fPtJ ~-;kin I::olor> and (:~) kidney hI2m.03·hu~ia (bl.ood in 
Iq-int:::-) t!:.nd {~nl.!.ria (abnol-m.at 0)- I.:H·k of ur'rnatiuJ). P .. ~thoLo(JY;s 
c"~::n-ar::·h~~Ti~;j.tic of hypoxi.a (OxY~Jt~n ..:Ic:.::,-r-icient:y in body 1:i~;'!:Hlf~). 

'Ir~atm~Tlt is symptotoatic. 

l.trf·:EG iIDNB FUR UnE: 

:ct i~:~." )/iol.llt.on of ·f(·:-~deraL !.c.w to US(~ "l-hi~:; product in a 
m~Tl1\p.r in(;"{)nsis-h~nt .... 'Ith it'S l.iJbf.:~l.iTig. 

rh"~ h~~nkl_l21:r5 "A['IPl.ication P\-o(.:(·~dlll-(,!s fo-.- Oetiaphos(I<) Pe-~ll.f~tf:i 

:,' -.' . 

~ nd D~"'1: i .r~ph (l~:; (R) Tab lets,. .;';\ nd "1 1"1S .:.-, .. HC t i 0 n!~ 'j. ()\- ]. \1"ll~c':\ ns i t 
r·tll!\i~H~1·jCon of Bhip H~ll("j5 hlJi'j-) D\-~·t·i"':"tpho5(f~) r':'el.lt:.·ts dp..-j Taol.r.'!ts" 
~re A Pf,)l~t of labt7:'l.in<.:J. F{'cde-r- -l'u tlH~lll 1-0\- flpplic.atio" 
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T! p'(.~ r"1:'OT)LICT T(~ ACC:fH"1I-'AN I.l.:~tl ln' THf::. 1._ABI~L.U~n L ~ STEll AEiOVE. HEAl! 
,,~Ir, 1I~!f,,'r::',rNm HIE ENI H~!'. i..i\f.'ELJ.NG. I'll.l.. r""'I~rs OF THE LI'lBEI_It~U 

",,·,C· 1:::t~tl!" .. L.Y HlF'ORI ArH f- til,: l;;()~ E (INn EFFECT 1 VF IJSE OF TI·IIS 
"'1;'1)'-'1.1"", CALI. I;:ESE.I',I~CI·I I-'HUOUCT\'; C((I",'I~NY 1m EPI'l J.F YOU HAVE I'lNY 
'" JF:T:TJ()N~: em [<0 NOT UNDE I(S'I nND ANY r"I'lRr OF THIS I..ABFI..INL;. 

!;~?ft:>'- t,~ pr'od1lc"\" Labt·~I.ill~.J tfl'l- l{St-!' ,"C':s"lTic:tiuns to pl-otec:t 
f,'''!J:<ANGr:RE)) Sr'E(~ J ES • 

sn11~AGE ANn DISPOSAL 

STOFW3F 

f:I::,\~:;~'£: "!:,:~"q~Htd be stol-\'?d In a d)-y, lAlel.1. v(-}uti ll~t(~d vr('~"t ()way 
f,-om he.l"t and Uy,d~.;:ol- toel! ,-:no I~E:'Y. f"ost as a pesticid\-:.~ ~,tOI-8~~f~ 

Do not contamina~e water, food or feed by storing 

Do Tlrd' si:ore in buiLtlinqs \.;!her'~ hllfrul'll~:> 0)- d()me~dic: ilnimats 

~-f\"':~!def r~€~i:€~l~ to ·~·h, boof-: I.e·~ "{)pp I~ ~~::a:t. i on Prl)c~dures ~'Ol~ 
~ __ 'e-t-I~oho~.:_(R) !··el.I~:··\!:; <"nd l!t:·ildph\}~'.H) lablE:::'t!:)1f tor acldltlonnl 
storag~ instructions. 

1.""·~1pnBAL OF UNI;;EAClF.TI or..: PAR"!"ll~L.CY t:;~r~t.c·rED T(-'IBLEIS <F)-om 5p i I.ls. 
tf?ak i nq f I.a!~.ks or' o-thel- 'Source..:.:.) 

trnr'":-!lctl?d 01- P:j,···tialty r·e.-:':r:t(-:-cf Jh·~tjapho~:(r.:.:} T,~blet'3 f're i"'lCut(-::l.y 

h·3?:~:l1-dol.E.:::~ I~ul-~~pel" di·:iPo,::;aL of l __ hi'5 pr'oduct is a viol.alion ~)f 

f eclp.r a L L-;H<J. 

Xf 1:hi~ f'1-oduct t:ann()"t be dj~,p(.\-:;:.pd of by ordini;\\"Y U.~5f3'! ('I\~ 

~ccordinq to Lab~linq instructiQY1S, contact YOtlr state pesticide 
IJl- (>'IVil-onmenttrl cord)-o I. ,"'}(.:;eni:Y· Or" ·thr.·~ haz.3rdou~) Woi1ste 

\-~~"~-es~nt~tive at the neal-est EF'A r(~gjon[jl o1fic.e for' guid~"",nce. 

Do not COTlt~minate water by disposal. 
~ ;.1:;. - - .:=:!--.-. 

1·:~·2',~:-·b:-~d ti:lbl.et~:;. in-E.' not tr,"jZiH·dou~~. For compl.f~tt·~ di~j,po~.i1l, spi LI. 
:'!n(1 r.t~ak p!-or:edHr'f~~~ r-(~f{·::'~l- to thf~ bool·t t.pt "App I. it:a"t i on ProC(:~rl\Lrf.'!'~J. 
for })f;\·t·i,;)phos(r~) P(·~ll.e·t~) ill1d .oeti.1pho!3H~) Tablets". 

D"f. qP()'clAL OF E~lc'TY F I..A~31(S 

l'll:::n~on Ot-~E~ Tl~ipl.€~ r'in~c fta~il{f' and ~;)t()ppr=-rs wii:h w.:-\tf:'l)-. Then 
fltfel- fn\~ ,-ecyc::l.in'1 01- \-c-conditionin<.lt or' PUTtc'tu,-e and dispo'5e 
!,f tl·~fHn in 8 saT\i-tar~# l.anclfjLI. 01~ othr.,~r ,1Pprovt-"!d f.;ite 0'" by 
niher procedures appY'ovcd by ot~1e aT1(j I.ocal. Authori"ti~s. 
J)l~p~g~ of rinsate in a sanltal-y lalldfi I.l or hy other ~F~proved 
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I1FTI-lrlO TI.lfJ! f::emtj\./~ I.ld~ c1ncl pL.,:\.-::~~·~ p.mpty fl.a~)k~l OH-:'dOu"~-i 01- in 
~:i)-Ho:-.'t",,-fo.~ I-·r;~inq fumi',;Jiltf:.'[j un-ti I, rf:~~)idlJr~ in i·I.Qsl-{~j I!;; 1-t-~ilc·l-ed .. 

P'JW·:+I.I.1'·e ·1n~j di~::p()!:;1? of them i fI ..:1 ::.anii:;:n-y 1.,1ndfi I.l ot- other 
-='IPf" I" (\Vl~t.1 s i tE-~ O}- by 0 tht::r Pl- t'C'.:.-:d~i~' c:s i\PP,- OVl"!ot1 by sta te a 1\<1 I. OC<l l 
~.\1:h(1l- i ti~~~ .. 

(~~"~"3lJlt f.~rif.~I-aLf state ":'llid I.ocat dispo"SaL -c1uth'JI-i1"i<:O!":;i for 
:~f'!'r(\'1ed £"1r'(\CF?dul"E~5 othCl- th'')H 'lllo';e <;J i lell ahov€-~.. App,-ovt!'d 
~r~~pdure~ vary for difterent typ~s of gHner'ator's. 

.v.)' l' i n d':'l~lb'I' co)nt:\~l-ni n<J 1, .... hethcl· th(~~ dust I".:; rt-,~i:\c·ted and/ol
r:'~"!~':-~J.'- .. '~i?~t:! prO!"'f?Y disp(i~:',:)J. h: .. cJJ\li·lU(~~S Ci)ni.-act He5P'~,,-ch Pr-odHci.-~,. 

C"~ (I}p."l \1)" ~ 

, 
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The history of DEdi,,(Ri metal phosphide pesticides is long, 
dat i n9 bad, to the mid-1930's. In 1,9'70 Det ia(R) GAS EX'''B 
was introduced into the United Stdte~. Vetiaphos(R), which 
has recently been introduced into the U.S.A., contains 
magnesium phosphide as '\he active ingredient. The 
m<lnufactUl'el-, Det i a Fl'eybe,-g GMBH, West Gl'n-many w .. s the 
e'''' ly pi oneel" in the develop.llent of hydrogen phosph ide as a 
fumigant ga~ •• 

B. PRDDUCT DESCRIPTION 
Both Detidphos(R) Pellets and Detiaphos(R) Tablets are a 
mixtul'e of magnesium phosphide (34% by weight), ammonium 
carbamate and other iner'\s which are pressed into tablet 
and/or pelle'\ form. The nearly spherical pellets are about 
~~/B" in diamete,- and weigh 0.6 g,'ams e<lch. The tablets al'e 
e i thel~ disc ~;haped (4/5 11 i 11 d i ame1:el~ a tld 1/5" th i C~() 0)

spher'ic:al in shape (~3/B" in diameter) and weigh 3.0 9\-amS 

each. A pellet wi II produce about 0.1 gram hydrogen 
phosphide, the tablet about 0.5 gram. Both react with 
atmosphel-ic moistu,"e to Pl"odur.e hydl-ogen phosphide (PH3) in 
the following way: 

3Mg (QH)2 + 2PH3 

Wal-m, humid ail- acc",le,-etes the ,-eaction while cool, d,-y air 
has the opposite effect. 

Det i il Fl-eybe,'q a lso rna nuf ae.: tu,-es alum i num ph osph i de based 
fumigants which rel",as. hydrogen phosphide in a simi lar 
manner. MagnesilLm phosphide is muc.h mo\~e \Meactiv·~ than 
a lumi num phosph ide and under' simi lal- temper'atul-e and 
humidity conditions during exposure wi II liberate hydrogen 
pho phide more rapidly than wi lL aluminum phosphide. 

Detiaphos(R) Pellets end labletK also contain ammonium 
carbamate which liberntes ammonia and car'bon dioxide as 
follows: 

NH2 COONH4 2NH3 + C02 

These gases are essentially nOllflammable and act ~s inerting 
8gents to reduce fire hazards. The ammonia gdS also serves 
as a warning agent. 

Spent DetiaphosCR) is a 9ray-white powder composed almost 
entirely of magnesium hydro"ide and other approved inert 
ingredients. If properly exposed, the spent Detiaphos(R) 
will nonllally contain only il small, amount of unreacted 
magnEsium phosphid", and may be disposed of without hazard. 
It is DQ1 considered a hazardous waste. However, the partially 
spent residue from incompletely exposed Detiaphos(R) 
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,-e''lui,-es speciaL ca,-e. r--,'ecautiotls and i"structions fo,
further deactivation and disposaL wi LL be given Ldt~r in 
this manuaL. 

PRODUCT PACKAGING 
The tablets are packaged 500 to a fLask. The pellets are 
packaged 1660 to a fLask. 

The ; L um i num flasks in wh i ch they a',e pacl<aged a,-e 
reseaLable and se"mLess. Their sheLf life 15 aLmost 
unLimitec as long as the pacltaijing ,-emains welL sealed and 
intact. Once opened, the fLasks may be tightLy resealed and 
stored for future use. 

WHAT IS HYDROGEN PHOSPHIDE? 
Hydrogen phosphide, more commonly referred to as phosphine, 
is a colorless gas which is toxic to insects, humans, and 
othe,- fo.-ms of animal Lif·e. It is ve,-y mobiLe with a high 
vapor pressure. l"hus, the penetrating capabi Lity of hydrogen 
phosphide is g,-eat. The combination of high molecuLa,
activity, ~apor pressure and toxicity at low dosages 
accounts for its wide ~cceptance as a fumigant. 

SAFETY RECOMMENflATIONS 
1. 

') _. 
:..~ . 
4. 

" . ..... 
6. 

7. 

8. 

9. 
10. 

11. 

12. 

Carefully r.ad the labeling and follow instructions 
explicitLy.' 
Never work aLone when appLying fumigant from within the 
storage structure. 
Neve,- allow unlnstl-ucted pE"-SOIlS to handLe Detiaphos(R). 
Approved respiratory pr~tection must be avai LabLe 
for the fumigation of structures from within. 
Wear dry gLoves made of ~otton or other materiaL when 
contact with tabLets, pelLets or their dust is LikeLy. 
It is p,-efer'able to open fllmigant containe,-,. in open 8i,-
0'- nea,- a fan that exhausts outside immer.l iateb'. Neve,
open in a flammable atmosphere. 
Do not allow Detiaphos(R) to contact li,uid wat~r or to 
pi Le up. 
Dispose of empty containers and spent residuaL dust In a 
proper manner consistent with the labeL instructions. 
Post "DANGER". signs on fumigated ay·eas. 
Notify 8ppropriaie company employees, and provide 
reLevant safety information to Local officials annually 
for use in the even1 of an emerge.,ey. 
Hydrogen phosphide fumigants are n~i to be uRed fLr VaCuum 
fumigations. 
f~xposu,-e to hyd,-ollem phosphide mU$t not excee!d the 
B hour TWA of 0.3 ppm during appLication or a maximum 
concentration of 0.3 ppm after appLication is compLeted. 
This includes ,-eentl-y into a st\-uctu,-e. 

13. Fum I gated fin i shed foods and feeds must be aerated 
/f8 h 0 Ill- S e.r:1l1.r:_1l1._l1.111l:r:lng_1l1._1bl::_l::mL!:l1.Il~JJ.mll:l:" .• 

1·· I,-ansfer of a treated commodity to another site without 
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15. Aerate contaminated clothing in wpll venti lated area 
prior to washing. 

16. Keep containers tightly cl.osed except when ,-emoving 
Py·oduct. 

ll. Do not reuse magnesium pho~phide containers for any 
pUY'pose othe,- th"n ,-ecycling 01- ,-econditionin",. 

18. OSHA recommends that the exposure screening of 
employees be conducted to detect impait-ed pulmonal- .. -
function. OSHA recommends that any employees developing 
the above condition be referred for medical attention. 

II. PRECAUTIONARY STATEMENTS 

A. HAZARDS TO HUMANS AND DOMESTIC ANIMALS 
Keep Out of Reach of Ch I ldl-en 
DANGER-POISON 

Magnesium phosphide in pellets, tablets or their dust can be 
fatal if swallowed. Do not get in eyes, in nose, on shin 01-

on clothing. Do not eat, d,-in~: 01- smohe while handling 
magnesium phosp~ide fumigant.. When the container Is opened, 
Detiapho.(R) TaiSlets or Pell€d. will begin to release 
hydrogen phosphide (phosphine) which is an extremel.y toxic 
gas. Contact with water, acids and some other li,uids wi II 
accelerate this reaction. If a garlic odor is detected, 
refer to seciion on ulndus"t\"ial Hygiene Monito\-ing" on page 
for appropriate monitoring procedures. Pure hydrogen 
phosphide ga~, i5", odol-less, the odol- is due to a (:ontaminant • 
Since an odor may not be detected under certain 
cirCUnlstances, the absence of d gal-Lie OdOl- does not mean 
that ;,ydrOgeTl p~usphide gas is absent. Observe proper 
a~pticQt~ont a~rationt reentry dnd disposal procedures 
specified elsewhere in the L~beling to prevent 
QVel-eXp osure. 

FRt::ClLlENT EXPOSURE TO CONCENTRATIONS ABOVE PE.RMISSIBl..E LF..VELS 
OVER A PERIOD OF DAYS OR WEEKS MA'( CAUSE POISONING. 

B. STATEMENT OF F'RACnCAL TREATMENT 
Symptoms of overexpOSdre to hydrogen phosphide dre headache, 
dizzinefis, nauge~, difficult bre~thlng, vomiting and 
diarrhea. In all cases of overexposure get medical 
attention immediately. Take victim to a doctor or emergency 
treatment facl llty. 

1 ( l.f_9.a.a_D.r.:_t1.u~i_f.r.Q.m_1a.b.J.~1~_.Qt._e.~1.1.e1~ __ J.~_J.nllQJ.~d S Get 
exposed per.on to fresh air. Keep warm and mahe sure 
person can breathe freely. If breathing ha~ stopped, 
give artificiaL respiration by mouth-to-mouth or other 
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means of resuscitation. Do not give anything by mouth 
to ~n unconscious person. 

2 • .I L_lb.e ... E!.ellell; •. __ 1a.b.le15 .. _.IU:._il1e lr:_t1115.La r:rLl'iIlla.l1Jll'/eQ I 
D,-ink Ol- c3c1minis'tel- one 0\- 1;wQ qLasses of wate,- and induce 
vomiting by touching back of throat with finger, cr if 
avai Lable, administer syrllp of irecac. Do not give 
anything by m~uth if victim is uhconsciouB or not alert. 

3 • If_e.eJ..l~1~..t.. __ .tab.lt:l:i_ .. Q.t:_lb.~1l:._.d.u~1_9.e1:i_ilIl_~1:;.1.D_.o.L 
t:l.lI.lb.in!l: Brush 01- shake matel-ial off clothes and shoes in 
weLL venti lated area. Allow clothes to ael-ate in a venti lated 
area prior to laundering. Do not leave contaminated 
cl.othing in occupied and/or confined area such as 
dutomobi LeSt vans, motel rooms, homes, etc. Wash 
contaminated skin thDrDughly with soap and water. 

4. li_QIHi1_fl:.Jlm_j.b.ILIl.el1tl:1:iL.JI.:c_1tl.b.lej.~L!lel!.Lln_al(e:;;1 __ _ 
Flush with plenty of water. Get medical attention. 

NUTE TO PHYSICIAN 
Magnesium phosphide tabLetst pellets or their dust re~2ts 
with moisture from the airt water, acids ~nd m~ny other 
li·tuids to I-elease hydl-ogen phor.phide (phosphine) ga,>. Mi ld 
exposun. by inhd;flation causes malaise (indefinih! feeling of 
sickness>, lRinging of ear"s, 'fatigue, nau"''lea dnd plReS5Ul-e in 
dH?St whic·h al-e n.lieved by l-emoval to fr·esh ail-. Model-ate 
poisoning Ccluses weakness, vomiting, epigastric pain (pain 
jur.t above the r.tomach), cile .. t pa i n, d ial-l-hea and dyspnea 
(difficulty in b"eathil1g)~ Symptoms of severe poisoning may 
occur within a few hour~ or up to several days, resuLting in 
pulmonary edema (fluid in lungs) and m~y le~d to dizziness, 
cyanosis (bluE!' 01- pUl-ple s~,in col.ol-), unc.:ollsciousness and 
death. 

In sufficient ,uantity hydrogen phosphide affects the liver, 
~{idnays, lUTlqs, nel-VOUS sys*em, i.~nd c irculator"y system. 
Inhalation can causa lung edema (fluid in lungs) and 
hyperemia (excess of blood in a body part), small 
perivascular ~raln hemorrhages and brain edema (fluid i~ 
bl-ain). lnge~;tlon can :1I115e tung .1nd bl-<~in symptoms, but 
d~lOlage to the viSC:~~.·l~(.l (body ci.~vity ol-c.)dns) is mOl-e ,:ommon. 
Hydrog8n phosphide poisoning may result in (1) pulmonary 
G)den18, (~!) livc.I- elevated "",,-um GOT, L..I"IH and aLf, .. lill" 
phosphatase, \heduc.:ed Pl-o·thl"O.llb i nt h~1mor'1"hagt;) ilnd jaund ic(-.! 
(yellow r.kln color) and (3) kidney hematuria (blood in 
ul-in(~) ilnd cHlur'ia (abn01Mmt~L 0\- I.c1c:1·{ of lu"j..,ation). 
P8thnLtt9Y is cllar8cterlsiic of hypoxia (oxyge1l deficiency in 
b~d~ tis~ue). Fr~~uent eXpOGllr"e over ~ period of days or 
IJJeeks may CdU-:;C~ pol!~()ning. Trec'l1'IOE'nt is flymptomatic.. 

The foll.owlng meaSl1l-eS /l1-e ~ll1gg(!sted fOl- us~ by the 
phy~; r.: I a n I n ace or·dlJ n<:!!' wi til his own Judgment: 
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1. In Its mi lder to model·ate forms (~ymptoms of 
~ol.oning may take up to 24 hours to make their 
appeal"ance), the foLLowi ng is suggested: 
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a. Complete I"est 1·-2 days dUI"i ng which the patient must 
be kept ,ulet and warm. 

b. If the patient suffers from vomiting or increased 
blood sugar, appropriate solutions should be 
adlt\ \ n \ stered. Tretltment with o\(ygen is I"e,;ommended 
as is the ad~inlstration of cardiac and cirCUlatory 
.. timulants, 

2. In cases of severe poisoning (inteTlsive care unit 
rec ommended) ; 

a. Whe,-e pultnona\-Y t=?dema is ~bse\-vedt s'te\-(Jtd 'therapy 
should be conside,"cd and close medical supel"vision 
is l-t-:!commf~nd~d. BLood tTansfusions may be 
ne-S~SSal-Y • 

b. In ca~e of manifest pulmonary edema, venesection 
should be pel~for"med undel~ vl:~in F-l-eSSU\-e control. 
Heal"t glyco<;ides (I.V.) c .. n be l1<~ed in case of 
hemocontf!ntl"iltlon. V~nesecti"n may I"esult in sh'left. 
In the case of progressive edema of the lungs, 
imm0d iat~1ly intubate and I-amOVe edama fluid and 
adm in i ste\- oxygen over'-pressure l-esp i ,-at i on, as we II 
as any me~sures l-e'l.Ulr"ed fOl- shoc:h "h-ed,1:ment. In 
case of kidney fai Lure, ex~ra~orporeal hemodia!.~'sis 
is n~cesse\-y. Thel,oe is no -apeclfi .. ..: antidote hnown 
for this poisoning. 

c. 1f pellets 01" tablets al"e ingested, induce vo,",tln'3' 
Flush the stomach with a dl lu~ed potassium 
permanganate 50lutlon or a ~olutlon of magnesium 
pel"oxlde until flushing [i'lui(1 ceases to sm~'ll of 
~arbide. Thereafter, apply carbomedicinalis. 

n. PHYSICAL" AND CHEMICAL HAZARDS 
Mag no)s i um ph osph I de in tAb I. " hoi , pe l lets or par· t i a LLy spent 
d~l5t wi lL rel~ase hydrogen phospl,lde gas if exposed to 
moistun.' f,"or, H,., air 0," if i': c')m~)s :nto conta,;t with 
water, acids ~r many other li,uld •• Pi ling Df tablets, 
pel.lets 01" dust f,··om theil" fragmentatian may Cause .1 

temperatllr~ in~rea5e Dlld cGYlfire the Y'eLease of gas so th~t 
iqnition could occur. Since ~ag,~sium pho&phi~e IS 50 much 

mO\Ne l~eacti\!E-~ than P1Voduci"$ contl'.')lninfJ al.umii1um phosphide. 
[Ietlaphof;(R) wi tl PI"l"!S1~nt (,101""<' hazanl If it is ,;o,I"tactecl 
with li·tuld w,lt,,'r·, allowctd \(1 ;:>ile UP (), .. i" o;:()n"fine(j so long 
as to alLow the gas concentration to exceed the flammable 
lim It. 
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It is pref~rable to open ilasks of DetiaphosCR) Tablets or 
Pellets in open air or near a fan whiLh exhausts outside 
i mmed i it tr l y. Nevel~ open ina. f lihOtndb Le .a tmosphe\~e bt~ca use 
on rare occasions the')~ may ftash. When opening, po:nt the 
container away from the face and body and slowlY L,oeen the 
cap. These pl~eca,d j 0115 wi L l a LSD ,-educe the 8PP II catol-'s 
exposure to hydrogen phosphide gas. 

Pure hydrogen phosphide gas is practically insoluble in 
water and oi la and Is stable at normal f~migation 
teml~e\-atu\-es. Howevf!'l-, it may reilc"t with certain metals and 
cause CO\-\-OS ion, espec I ally ilt hi ghel- temp~, a1.·u\'es and 
l-elative humidities. Met .. l.s such as c.oppel-, bl-ass and othel
copper alloys, and precious metals such as goLd and si lver 
are susceptible to corrosion by hydrogen phosphide. Thus, 
small elec:1Tic motal-S, smoke detet:tol"S~ bl-ass 5p\-in~(I"er 
heads, batter- ies and battel"Y chal"\1er-s, fOl"k lifts, 
"temper"atu\-e moni tor i n9 systemst swi tch i ng gearSt 
c:ommuniciltion devicE-st computet-s, calculator"s and athey· 
electronic or electrical e,uipment should be protected or 
removed before fumigation. In most cases all electronic 
e~uipment must be removed. Hydrogen phosphide gas will also 
react with cel"tain m'~tl>llic salts and thpl"efor'e, sensitive 
items suet\ as p~otographic film, some itlorganic pigments, 
etc., should nof be exposed. 

III. DIRECTIONS FOR USE 

A. GENERAL 
1. It is a violation of fed.,,"al l", .. to U5e this pI"oduct in 

a manner inconsistent with Its labfrling. DetiaphosCR) 
Tablets ,1nd Pellets aloe Restr-icted Use Pe"ticides due to 
the acute inhal.I>tion toxicity of hydrogen phosphide 
Cphosphine, PH3) gas. For retail sale to and use only 
by certified applicators for those uses covered by the 
applicator's certification or persons trained in 
accordance with this product manual working under the 
direct supervision and In the physical presence of the 
cer·tifled applicatol". Physical. f-l"esence m"ans on site 
or on the premises. 

:.>.. DetiaphosCR) Is a highly hL<zal-dous m,ltel-ial. and ma)'- be 
used OTlly by io(jividudLs trained in it$ proper use. 
Defore using, ~ead and fallow the label precautions and 
directions on the label and In labeling. 

Addlt'onal copies of this manual are aval Lable froml 

Research Products Company 
P. O. Dox 1.460 
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3. Magnesium phosphIde fUMigants such as DetiaphosCR) are 
more reactive than products containing aluminum 
ptlosphide AS the active ingredie"t. In gener~Lt 
Det iaphosCR) is intended for use whm"e coo ler and/or 
drier exposure conditions prevai It where aluminum 
phosphide might not break down properly. It Is 
l"ecomnmnded that Detla(R) aluminum phosphide be use.-J at 
highel" tempel"atur"es and humidities. 

4. At least two tl"a i ned pel"sons must be present when 
DetiaphosCR) PelLets or DetiaphosCR) Tablets are ·ppiied 
from within the .pace being trea+ed or during reentry 
Into a fumigated or partially aerated site. Only one 
tnlined pel"S'On is r"e"luir"ed when thE! fumigant is appLied 
i"om outside the area to be treated. 

6. Prior to appLying this product, you must Inspect the 
storage structure to determine if it can be made 
suffic:lently gas tighh Decide how pel"sonal expOSUI-e 
monitor ing should be :onducted. Notify appropriat9 
company employees and provide relevant safety 
information,to Local officials annually for use in the 
event of an/emergency. Apply this fumigant in an 
effc-1ctive and safe mannc:n- including eme\~gency pl-ocedurE=?st 
etc. 

6. Ship holds, barges, containers on ships, rai lroad cars 
and contt..linf~'-s shipped piggyba(:I-c by rail may be 
fumigated intl-ansit. However, fUn1i9atf~d t,-ucks, vans, 
trailers and simi Lar transport vehicles cannot be moved 
over public roads or hi9hways unti l they ~re aerated. 

"7. Pellets and/or tablets or their reacted residues must 
not come into contact wi th any p,"ocess",d food wi th the 
EXCEPTION that both can be added directly to B&A~e~~ed 
b"Llal\ler:l;\_r"i~e."_"mi.t.L:t.t._i.tnd_!;;Qr:D_9r:i.t1il used in the 
manufactUl"e of beel-. 

8. Protect copper, silver, gold and their alloys from 
corrosive exposure to hydrugen phosphide. 

Y. Do not fumigate commodities with this product when 
commodity temperature is b~low 40 degr~es F C5 degrees 
C;). Thf~ only ~oxceptiol\ to this l"ule is cold weather 
tOb6CCO fumi~ation. See page of this manual. 

EFFrCACY 
Complete control of listed Insect pests is fre,uently not 
ach:eved. Factors contributing to less than 100X contr~l 
are gas leakage, poor gag distribution, unfavorable exposure 
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conditions, e1c. rn-~dditlonf some Insects are Less 
susceptible to hydrogen phosphide than others. To maximize 
control, extreme care must be observed in sealing, higher 
dosages mllst be used, exp oSI1,-e pe,- i ods nlUst be leng the ned , 
proper appLication procedur~. must be followed, and 
temperature and humidity must be favorable. 

USE PATTERN 
1. INSECT PESTS 

Both pellets and tablets are registered with the U. S. 
Environmental Protection Agency as an aid in the control 
of the following Insectsl 

a I.mond moth 
angoumois grain moth 
bean weevi ~ 

cade lle 
cereal leaf beetle 
cigarette beetle 
confused flou,- beetle 
de,-mest i d be .. t les 
dried fruit be~tle 
dried fruit moth 
European grain moth 
flat grain beetle 
f,-uit fly , 
granar'y weev i l 
,,-eater wax moth 
hairy fungus beetle 
Hessian fly 
Indian meal moth 

2. COMMODITIES 

~(hap,-a beet I.e 
Lesser grain borer 
rna i ze weev i l 
Mediterrane.n flour moth 
pi nfe bo l lwo,-m 
,-a isi n moth 
,oed flo u,- beet le 
1- ice we:ev i L 
1"I1Sty g,"a i n beet le 
saw-toothed grain beetle 
sp ; de,- beet les 
tobacco moth 
ye l Low mea l wo,"m 
Afl- i ca n i zed bee 
honey bee invested 

with tracheal mite 

Both Detiaphos(R) Pelle'. and Tablets are registered by 
EPA for the fumigation of the following commodities. 

a. B<lIIl,_Am:lc;I.I.L1111:1l.L_CJI,OlOl,1l111tl elil 
almonds pistachio nuts 
bal~ tey 
B,"az Il nuts 
cashews 
c oc, oa be(1 n~) 
coffee beans 
CQ1~n 

cottonseed 
dates 
f i lbeds 
fl.o wel- seed 
gr"ass seed 
m I I,let 
oats 
peanuts 

f' opc 0'- n 
,- i ce 
~~,/e 

safff.ower seed 
ses("'lme seed 
seed ~ pod vegetables 
so,-ghu,o 
soybea ns 
SII nf lowel-seeds 
t\" i t I Cd le 
v~get"ble seed 
walnuts 
wheat 
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peed TlS 

The listed processed fouds may be fumigated with 
Detlaphos(R). Under no condition shall any 
processed food or bagged commodity come in contact 
with UetiaphosCR) tablets, pellet. or residual dust 
except that Detiaphos(R) may be added directly to 
processed brewers rice, malt and corn grits for use 
in the manufacture of beer. 

Pl~oces$ed C«l ndy d fld Sl1<]iH-

Ce)Hea l f lOlll-S and bdk€~'-y m i XfJ~;; 
eel-eal foods (Including coolties, cl-ackel-';, macal-oni, 

noodles, pa~iat pretzels, SndC~( foods and 
spaghetti) 

Processed cer'ea l 91-a i ns (i nc lud i rttJ m i ll.E.~d f,-act ions 
and packaged cereals) 

Chf'~ese and chee~ .. e bY'-P1-oducts 
Chocolate and chocolate prodUcts (assorted 

chocolate, c~ocoLate Li~uor, cocoa, cocoa powder, 
dad, (:hoco lcJte coat i ng 'H,d mi lh choco late) 

F'l-ocessed coffee 
C01- n gl- j .... 5 

Cured, Bried and processed meat products and dried 
fisil 

Doltes 
Dl-jed eggs olnd egg yoU, solids 
Dr ied eni Lk t d,- ied powdE:.'red mi tk, nonda h-y Cl-eamet-s, 

and nonfat dried mi lk 
Dried or dehydrated fruits (apples, dates, figs, 

peaches, pears, prunes, raisins and sultanas) 
[lr·ied and deh'id)"ated vegetc1bles (beans, Cdl-,-ots, 

lent I ls, peas, potato f lOUI-, p01ato pl-oducts and 
sp I n,1ch) 

Figs 
Malt 
Peanuts 
F'l-oc:essed h~Tbs,. sp icef., '3e<."lsoni ngs a':'ld cond iments 
Processed nuts (almonds, apricot kernels, Brazil 

nuts, cashewst fi lberts, pec~ns, pistachio nuts and 
"'!~"! t, nu 1:5) 

Pr ~cessed oa ts C i nc. l ud i ng oa tm .. a l) 
Rice (brew .. rs rice grits, enriched and polished, 

wi ld ril-) 

Soybean flour and mi lled fractions 
Pl-ol.:essed 1:l:-':'B 

Yeas1.· (including P\-iR\~)'-y yeast) 
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Animal hide 
Clothing 
Processed or unpY'ocessed cotton, wool and 

other natural fibers or cloth 
Feathel"s 
FUI"s 

Page 12 

Human hair, rubberized hair, vulcanized hair, mohair 
Leather products 
Toha(:co 
Wood. cut trees, wood chips and wood and hamboo 

Pl- od UC is 
Papel" and pape!" pI"oducts 
r,,- i ed p la nts "nd f low.,,"s 
Seeds (grass seed, orl1amentaL herbaceo~g plant seed 

and vegetable seed) 
Straw 01" hay 
Tires (for mosquito control) 

DOSAGE GUIDE 
Since hydrogen phosphide is a mobi le gas and wi II penetrate 
to all parts of the storage structure, dosage must be based 
upon the total volume of the space being fumigated and not 
on the amount of bulk commodity it contains. For example, 
the s"mc, ",nount.of lIet i",ph~s(R) is I"e'luired to treat a 
30,000 bushel s1lo whethel" it is full 01" not. The following 
dosagE-? l-anges al'e a L lo,""erJ fOl- buUt and space funliqat ions. 

PI~O[lUCT 

PELLETS 
TABLETS 

DOSAGE GUIllE 

PEr< 1()00 CU. FT. 

200 
40 

1450 
290 

PER 1000 BU. 
SIQBeGE_CeEeCII~ 

250 
50 

1810 
360 

NOTEI The maximum dosage alLowed fOI" dates, nuts and dl"led 
fruits is 80 tabLets or 400 pellets per 1000 cubic feet. 

__ ._Mw ____ .M ____ . ________________ . ____ . _____ . ___________________ . ____ . __ . __ _ 

The"e dosages should not be exceeded. It is impol"tant to 
realize that shortened exposure period cannot be compensated 
for with an increased dosnge, 

The wide dosC"lt)f? '-11ngeS listed above dl-e designed to 
accommodate the variety of fumigation situations that might 
occur. The major fa(:tor in selectiny dosage is the 
capabi lity of the structure to hold hydrogen phosphide 
dur I ng the expOSUI"e pel" i od and thus obta i nand sust .. i n 
lethal concentrations throughout. It Is more difficult to 
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obtain penetration of gas throughout the structure in bulk 
stored commodities. An example of this is the treatment of 
grain stored in flat storage in which fumigant cannot be 
uniformly added to the grain but must be probed or surface 
app lied. 

Although it is permissible to choose from the full range of 
dosages listed above, the following dosage ranges are 
recommended for the various types of fumigations. 

RECOMMENDED DOSAGES FOR SEVERAL TYPES OF FUMIGATIONS 

Iye~_QE_EUMIGAIIQ~ r,~>1B!3E_Bf:l~GE UNILQE-~QLUI:IE~ 
E:ELLEIS IeELEIS 

SPACE (INCLUDING PACK-
AGED COMMODITIES) 
A. MILLS, WAREHOUSES, 200·- 600 40-120 1000 CU. FT. 

ETC. 

B. BAGGED C0I1MODI TIES 300- 600 60-120 1000 CU. FT. 

C. DRIED FRUITS" NUTS 200·- 400 40- 80 1000 CU. F:T. 
AND DATES 

[I. STORED TOBACCO 200·- 400 40- 80 1000 CU. FT. 

BULK STORED COMMODITIES 
A. VERTICAL STORAGE 300-· 600 60-120 1000 CU. FT. 

400- 750 80-150 1000 BUSI-iELS 

B. TANKS 400- 700 80-140 1000 CU. FT. 
500- 900 100-180 1000 BUSHELS 

C. FLAT STORAGE 500-1450 100-290 1000 CU. FT. 
(L.OOSE CONSTRUCTION) 650-1800 1.30-360 1000 BUSHELS 

1). FARM BINS 700-1450 140-290 1000 CU. FT. 
900-1800 180-360 1000 BUSHELS 

E. RAIL CARS 300- "700 60-140 :1.000 CU. FT. 
400·- 900 80-180 1000 BUSHEL.S 

F. BUNKERS, TARF"ED 300- 700 60-140 1000 CU. FT. 
GROUND STORAGE 400- 900 80-180 1000 BUSHELS 

G. BARGES 300- 800 60-160 1000 CU. FT. 
401)- -{50 80-1.50 1000 BUSHELS 

H. SHIPHOLDS 300- 660 60-132 1000 CU. FT. 
400- 926 80-166 1000 £'USHELS 
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*Volume or storage capacity of the area being treated. 

... _----_._--_.-... _-----------------_ .... _---------_._--------_._-----------

The uppel- dosages l isted an~ I-ecommended in sh-uctu,-es that 
are of loose construction. 

Eo SEALING 
Thl~l-e are many facto,-!'! affecting a fumigation but .nost al-e 
mino,- c:ompal-ed to sealitlg. F'l-Ope\- sealing is nec:eSSiU-Y to 
i nSUI-e e'Ffect i ve contro l of I nsects and to pr'otect ,oan and 
other forms of life in adjoining enclosed areas from 
hydrogen phosphide during the fumigation. Proper sealing 
must include the closure of all openings except tillY holes 
or narrow cracks that are very difficult to seal. Maximum 
results, however, Cdn be achieved if even these are sealed. 
Po lyethy lene sheet i ng and mask i ng 01- duct tape a,-e adeotuate 
sea ling matel- i a ls. Contact Resean:h PI-oducts Company fOI
add i tiona l i nformat ion. 

~.. EXPOSURE GUIDEI..INES 
The follow i ng tab le may be used as a gu i de in detel-m in i ng 

•_~~~~ ____ ,tl.!h~e1'!' ~m~i nirnum length of the e)(pOSUI-~' pel- i od at the i nd icated 
tempr~l~\1\-es. ' 
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0076l_ 
007~,2 

()0763 

TEMPERATURE TO WHICH 
~·UMIGANT AND/OR 

r~aECIS_eBE_E~eQSEn_ 

1<e lOl<' 40 F 
40 F 53 F 
54 F - 59 F 
60 F - 68 F 
Above 68 F 

Do Not Fumigate* 
8 daysC192 hrs.) 
4 days C96 hl-S.) 
3 days (72 hl-S.) 
2 daysC48 hI" S. ) 

TABLETS 

Do Not Fumigate* 
1.0 days(240 hrs.) 
5 days (120 hl-s.) 
4 daysC'i'6 hl-s.) 
3 days(72 hl-s.) 

The length of the fumigation must be great enough so as to 
provide for adeotuate control of the insect pests which 
infest the commodity being treated. It is nece~s~ry to 
lengthen the fumigation at lower temperatures since insects 
are more difficult to ki II ullder these conditions. In this 
regard, the temperature to which the insects are exposed is 
the critical factor. 

lhere is little to be gained by e)(iending the exposure 
period if the structure to be fumig~ted has not been 
calHefulLy sealed. CiH-efuL '5f~('lling is \"e'=LUil-ed to enSll,-e 
that adeotuate gas I.evels a,-e retained. In fac1, it is 
advisable to seal mo,-e tightly fo,- magnesium phosphide than 
aluminum phosphide since magnesium phosphide gene\-ates the 
gas much more otulckly thus allowing more opportunity for 
leakage. Proper app l icat I on pl-oceduI"I'l!\ must be fo llowed to 



00764 
OO"l65 
00766 
00767 
00760 
00769 
;;0"770 
00771. 
OOT72 
00773 
00774 
00"-'5 
00776 
007"-' 
00T78 

( :n79 
,,0"l80 
00781 
OO"l82 
007B3 
00"7~14 

007135 
00787 
1)0788 
00789 
00790 
00791 
00792 
00793 
00794 
OO?9~; 

')0796 
\, .>0797 

00798 
00799 
00800 
OOBOl. 
00802 
00B03 
OOB04 
OOBOS 
OOB06 
00B07 
OOBOB 
00B09 
0081.0 
OOEll1 
OOH1.2 
OOB13 
OOB14 
0081S 

dO Cj" l/5 
\\ 

Page 15 

provida satisfactory di~trlbutlon of hydrog~n pho~phlde gas 
particularly in the fumigation of bulk commodity contained 
in large storages. 

Whan pellets or tablets are not uniformly added to a bulk 
commodity mass (i .a. surface application or shallow probing) 
axpOl'UI"a times must be substantially lengthened to allow 
'"natl"ation of gas thl"oughout the comnlodity. As a "I"ule of 
thumb" a mi nimum of" 1 day should be added to the expOSUI"e 
time listed on above for each 10 feet the gas must 
penetl"ate downward. It is pI"efel"ab le to add 2 days for each 
10 feet. Some sh"uctuI"e" can only be tl"eated when 
completely tarped. 

In addition, the fumigation period should be long enough that 
the pI"oduction of hydl"ogen phosphide has essentially ceased. 
This wi lL minimize wol"l<el" expOSUI"e during fUI"thel" stol"age 
and/or processing of the treated bulk commodity as well as 
reduce hazal-ds in the d i sposa l of spent magT\eS i um phosph i d~ 
products ,-emaining after space fumigations. Tempe\~atul·e and 
humidity to which Detlaphos(R) Pellets and Tablets are 
exposed al"e impoI"tant to this detel"mination since both lowel" 
temperatuI"es and/or" dl"")' air" I"etanl gas release. This is 
usually not a pI"oblem since magnesium pr.osphide genel"ates 
the fumigant ga, very ,uickly. 

Conse,uently, exposure periods recommended In the table are 
minimum pel"iods and may not be ade,uate to control all stol"ed 
product pests under aLL conditions. This is particularly 
true at lowel" tempel"atuI"es (below 60 degl"ees F). NOI" wi II 
they always provide for the cessation of the production of 
hydl" ogen ph osph i de when pe L I.ets 01" tab Lets al"e ellP osed to 
very low mois"ture Levels. Grain at 70 degrees F dnd 12 
pel"cent moistul"e pI"ovides mOI"e than ade,uate conditions fOI" 
fumigation. 

If the tempel"ature to wh i ch the insects 81"e exposed is 
wal"mel" than the temperatuI"e to which the peLLet .. 01" tablets 
are exposed (i.e. may occur in a winter space fumigation), 
it may be possible to obtain an effective insect ki II before 
the fumigant is totally spent. In this event It Is 
permissible to concLude a space fumigation as soon as an 
effective ki II has been achieved, however in this event the 
pellets or tablets must be deactivated prior to disposal. 
See deactlv(dloll instructions on page of this manual. 

Whenev"," possib le, exposu\"t'! per I ods should exceed ml nimum 
pel"iods listed above. Remembel", the hey to effective 
I"esults lies with COITeC"t dosage, long exposure pel"lods, 
pI"opel" app l i cat i on pI"oceduI"es and we l l sea led enc losuI"es. 
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APPLICATION PROCEDURES 
1. GENERAL STATEMENT 
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The following instructions are intended to provide 
general guidelines for typical fumigations. These 
i nsh"uct ions are not intended to cover every type of 
situation nor are they meant to be restrictive. Other 
pI"ocedur'.,s rr.aY be used if they are safe, effective and 
consistent wit~ the properties of magnesium phosphide 
pl-oducts. 

:~. APPLICATIl1N PROGEDURES FOR DIRF..CT ADDITION OF PELLETS OR 
TABLE.TS TO BULK COMMDIIITIES. 

a. CRmmRdlil~~l LiHted raw agl icultural commodities, seeds. 
wood chips, animal feed and teed ingredients, and processed 
bl"ewers I"ice, malt and COI"n gr'its used in the manufacture 
of beel". 

b. SiRI:a.g~_S,tl:l1!,;,tlll:J;;l:O: Biros, tanhs, si los, granal"ies, flat 
storage, bunkers, bulk rai l cars, etc. 

c. E:l:Rr.edl1l:e~_EJH:_\l~r:i.Lt;.a.l_SiRI:a.9.e: (conc:rete UPI" ight bins and 
other silo type bins that can be ,uiCNly transferred) 

(1) For'best results all crach5 and openings with 
the exception of fi II openings should be closed 
or sealed prior to fumigating the bin. To this 
end, vent5 near the bin top connecting adjacent 
bins should be sealed pI"iol" to the fumigation. 
If the bin is entered to seal these openings 
after the fUffilgant has been added, proper 
respiratory protection mus+ be worn." 

(2) Determine minimu~ exposur~ time based on 
commodity temperature and moisture. Commodity 
mo i stuI"es of 12.0" al e more th"n ade''!..:ate to 
obt"dn complete r'eaction of the fu/"ig",nt. 

(3) Ca lcu late the number of pe llets 01" t",b lets noeded 
and the rote at which they must be added based upon the 
rate at which the bin wi II be filled. 

(4) Pellets or tablets may be applied by hand or by an 
autom,)tic dispen'Oer on the headhouse/gaI ler,.. belt 01" 

into the fl II openin~. An automatic dispenser may also 
be used to add fumigant into thE upleg of th. elevator. 
Add fumigant in as continuous a manner as possible to 
the commodity stream. 

(5) Seal ttle bin deck openings after the application Is 
complete. 
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(6) Verticdl bins can also be fumigated by deep 
pl-ob I ng. 

(7) Bins re,uiring more than 24 hour. to fl II should 
not be fumigated by direct addition as the bin is 
filled. These bins must be f •. migated by Pl-ohing, 
surface application, or other appropriate methods. 

(S) Post "DANGER" p lacal-ds on all entt-anees and on the 
d Ischal-ge gate. 

(9) Bins needn't be aerated uoti l tlley are transferred. 
WOI-fte,-s must not be oVe'- exposed du,- I og th I s tl-ansfe!-. 

E:r:lI.Colilliur:lillii_E.o.l:_E.ia.l._6111.r:a.9.1il1 (I-ec tang u la,- shaped bins, 
tanks, farm stYle bins and other I.orlzontal bins) 

(1) Check the sto,'age for tightness. 

(2) To the extent practical, seal any vents, cracks or 
othelR SO\ll-ces of leaks. 

(3) Deten-mine Ilppll<;ation p,-ucedure to be used. This 
can include shallow probing, deep probing, uniform 
addi,tion as the bin is fi lled, 0'- su.-face application. 

Bins re,uiring more than 24 hours to fi II should not be 
fumigated by addition as the bin i ... flll~d since la'-<,Ie 
·~.llant i 1 ies of gilseous fumigant may eSC~:---»d before the 
bin i~:; f i na t L y !:;ea Led. 

Probe, should be inserted at horizcntal Intervals along 
the length and width of the bin. The number of pellets 
or tablets per probe is determined by dividing the 
tota l numbe,- of pe l I.eta 0'- tab lets hy the tata I numbe,
of probings. Pellets ~r tablets wi l! be dropped into 
the probes at interval.e as the probe is withdrawn. 
Releasing all the fumigant into the probe at once may 
,-etal-d the p,-odltction of hydr'ogen phosphide and might 
c~use an ignitlan of gas trapped in the clump of 
pellets or tablets. 

Surface application can be used if the bin can be made 
sufficiently gas tight to contain the fumigant long 
enough for it to penetrate throughout. In this 
instance it Is advi~able to place 1/4 of the dosage in 
the floor I.evel aer~ti~n duct.. This fumigant must not 
contact li~uid phasp water. 

(4) Determine dosage and erposure time. n,e dosage 
wi II depend In I.arge part on a combination of 
the ti']htness of till! .eal. the application 
procedure and the grain depth. The poorer the 
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seal <llld the fa,-the,- the gas must pellet,-ate to 
re<lch throughout the bin the higher the re,uired 
dos<lge wi lL be. For good results <ldd the length 
of time re,uired for the gas to penetrate 
throughout the bin to the expo~ure time given on 
page of th is manlld l. To the extent 
poss i b le, len(rthf~n the exposu\-e pel- i ad. As a 
IIf"uLe of" thumb ll a minimuffl of 1 day shoultj bt-~ 

added to the exposure time for each 10 feet the 
gas must penetrate downward. It is preferable 
to add 2 days fo,- .,ac.il 1.0 feet. 

(5) Arrange enough applicat~rs and other workers to 
complete the Job ,ulckly enough to avoid 
excess; ve exp 05U\-e to hydl- ogen ph osph ide C)dS. 

The production of gas during application can be 
s i g n i f i cant l y ..... ta'-ded by vent i n,) f lelsl,s 
~utdoor5, conducting fumigations when 
temperatures in the bin are lowest. an1 other 
wOl-k Pl-ac:i"ices. It is usuall.y advis.abLe, 
howevert to We~r approved respiratory protection 
from start 10 finish since gas ,roductiun is 
much more rapid than ~hen using a~u~~num 
phosphide. Monit~ring with a suitable detection 
devJce is~·tu~rC~~~dSSU\-e that the o~~ ppm 8 
hOUl TWA is not exceedl~d. See "Industl-Ial. 
Hygiene Monit~l-ing" section on page of this 
rna nua l. 

(6) It is often advisable as an additional sealing 
measure to cover the commodity with plastic tarp~. 

(7) Saal all remaining exits • 

(8) Post "DANGER" placards on and lude all enh-ances. 

(9) The bin needn·t be aerated unless reentry is 
l-e-luired. C()nsut.t .safety p,-ocedures listed elsewhel-e 
in labe ling. 

E:L!.u:;eu.lll:.elLfll.L_I!I.\_nkeL~_ilmLQ!t.leL_[JI.\.t.rJ._(!_QL_Iilr.e.tHi 
Cll.mmll.dlile~1 

(1) See step!!! "311 and "4" in section "d ll above" 

(2) When tarps are b~ing spread over ground storage 
they should be gluedt CL~lmpC:1'd 0\- othe,-wise 
sea led tog"the,-. Sand 0'- wate,- snahes can be 
used for a groUl\~ seal. 

(3) Application may be made through slit~ iI, 
tarp or the tarp can b~ sprea~ over the 
commodity dfter application. Seal slit. 

-

the 

= 
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a,'p l i r.at Ion. 

(4) Post "DANGER" plac<I.-ds', 

(5) This is an outdoor application so safety 
monitoring and respiratory e~uipmgnt are not 
I-e'tu I red. 

t • E:r:ll.t;e.UII.r:e.s_,f.o.l:.._Ral.L,C,u:sL __ CJ).D1alne.l:!;\.L_Ir:II.t;l1s •. _and. 
~iue.r:_Ir:ansg~r:1_~~ulkl~~l 
F'~a i L cal-Sf cO'lta i nel-S, t,-uchs, and othet- h-atl.9port 
vehicles loaded wi 'h buH, co.·u1l0dities to which 
DetlaphocCR) Tablets or Pellets May be added are 
tl-eated in essent i a ll.y the sarr,e way as any othel
storage facility. DetiaphosCR) may be added as the 
vehicl", is being fi Iled, the dose may be sca-ttel-ed 
~vel- the surfec.e af tev' load i ng has ',een c.:omp leted 01-
the tablets or pellets ffiay be probed below the 
surf~ce. CarefullY seal any vellts, crack~ or other 
leak. particularly if the fumigation is to be 
cc:u··ried out iniransii:. Remembel-, ,-ail cars and 
containers shipped piggyback by rai l may be 
fumigated intI-ansi t, hut it is <1ot legal. to move 
tnlc.:hs, 1I-ai lel-s, etc., ovel- public I-oads 01-
highwaYf .. nti l they dl-e aerated. See section 
"III • .J'- on page of this manual fo\~ pecommendati(/ns 
on placarding, commodity a~ration and training of 
pelNsons c1uth(l\- i zed to \"emove p Lacal-d i n9. 

Notify th", cons;gtle" if the commodity is to be shipped 
under fu~igatlon. If the consignee is unfami liar ~ith 
PI-~Pe\- h<lnd II rog of fU/II i g,) ted I-a i l cars, it is n,!commended 
1h3t they be provided ~ittl the necessary information. 

C 1) Gem'l-a l 
Since on farm .torage is almost dlways flat 
stol-age, refel- to "PI-ocedures fOI- Flat Stol-age" 
on page of th i s manua l." EMce!> t .'hen 
treating cold and/or very dry grain it Is 
advisable to use alum!11um phosphide since the 
,uick ga~ production ~'th magnesium phosphide 
may cau~,e gn~atel- app llcatOl- e~pOSll\-e. The 
~uick 985 release can aL50 cause addltlondl gd9 
Le<ll'<lge. The Instl-uctions "'hich follow pl-ovide 
<ldditional guidance. 

C 2) Se<l II n9 
I_eakdge Is the si fIg L .. mOlSt importal"t C&Use of 
fai lure in the tr.atment of farm blnlS. Since 
these bins lll-", usua II y sma II by c ompal- i ~o n ,hOilY 

-
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h~ve a higher leakage area in pruportion to 
their capacity. Most wooden granaries arc so 
p'lrous that they <:annot be successfu ll)" 
f(tm i ga'led un less they al"!! comp lete ly covered 
wi'i:h plastic sheeting u," similaY' til'"P' Steel 
bins aye alsc usually of very l~ose construction 
end therefore, re~uire much attention to sealing. 
ALL vents and aeration ducts must be tightly 
SfOe leel us I TI9 4 nt i l po lyeth)"l.ene sheet i ng 0'- its 
e,\.uivalent. The plastic must be sealed directly 
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 Detiaphos(R) 
has been applied. Ta,'p!ng of the >I,"ain sUl-~ace 
will grp.at ly r'ed\1t,e leaf:age. Othe," sea ling 
techllj~ues Lre recommended, i.e. cLosure of oll 
large cracks with caulking, foam insulation or 
other sealant. Sealing thes~ cra~ks wiLL 
great'y reduce the re~uired dosage. Two mil or 
thicker plastic can be used for tarping the 
gr.in surface. however, the plastic used on the 
outside of the bin should be at least 4 mi ls. 
When an entire structure is ~arped thE plastic 
mU'\t be a t least 6 mils th i c:k to p,"event 
ex~essive tea,"ing du,"ing the fumigation. 

(3) [lo!:age 
Unless all the large cracks are sealed as 
desc..- ibf1d above the dosage ,"ecommended should be 
180-360 tablets or 900-1800 pel.lets per 1000 bu. 
capacity of the space under the plastic tarp. 

(4) Additiolllll Application Inst,"uctlons 
Probing tablets or pellets Into the grain mass 
is the recommended method of application. Probe 
Insertions should be scattered evenly over the 
surface. A rigid PVC pipe, about 5 to 7 feet 
long <llld 1 1,/4 Inch diamete," can be used. In 
th 1<, eVE'llt, use olbo\1t 20-50 t"b let,. 0'" 100-250 
pellnts per prOhe. The fumlg~nt Is gradually 
released into the probe as It Is withdrawn from 
th~ g,"ain. Rel.easlng all the fumigunt into the 
probe at onc~ may retard the production of 
h'td,"oge" pilosphlde and ml'Jht cause an Ignition 
of gas tra~ped In th~ cLump of pellets or 
tablets. Place no m~re than 1/4 of the total 
close in floor Level a~ration duCt5. De sure the 
Inside (If the !le,"at/oll duct Is d,-y befon? adjl1l9 
th~ Fella,s or tllbl~t •• Addition of 
[let iIlPl'tof)(fO to wllte\" ! II an aeratIon duct can 
cause d fire. Beal. the aeratloq fan as 
desc," I b~d ilbove. 
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(~) Add i tiona l Pl-ecaut I om~ 
Do not fumigate bin!! that will be enten!d by humans 01-

animals prior to aeration. Do not fUQigate areas which 
house e'tulpment containing coppel- 01- othel- metaLs I"hich 
wi LL be corroded by hydrogen phosphide. This incLudes 
eLectricaL and eL2ctronic equipment. 

PLace "DANGER" p I.acdl-d" on entl-an>::es to the hi nand 
near the Laddel-. See sect I Oll on "PLACARDING OF 
F'JMIGATED AREAS" "n page of th ISOla nua I • 

An appro, c3nister respirator must be worn for 
indo~r application. If an approved respirator 
is not avaiLabLe, appLicatior, must be done from 
outside of thc site to be fumigated. ALso refer 
tr li. other pr·ecautions given in this manual. 

(6) Post Ael-at i Oll Tl-eatment 
It is good pr3ctice to spray the grain surface with an 
apPl-oved insecticide Pl-otectallt to I-etal-d l-einfestatlon 
and t~ fog the space above the grain to ki II existing 
adult flying insects. 

3. P.F'PL.ICATION PROCEDURES FOR SPACE FUMIGATIONS, , 
a • t:l:.Jtt:.t;l!1l1.l:.t;ls __ iJtl:._Ml.l..l.s.t._kla.l:.t;lIl.o.lI.sas.t._E.o.lliLE:l:..o.t:.t;lsslns._E:.l.il.n1s. 

\ 

CIla.mb.t;lI:s.t._,Iuu;,!::s.t._Il:.i11.l.t;ll:.s.t._r.:.o.nilllDt;ll:S_ilntL .o.11l~r:,_S1a11t:. 
St;lil1aQ.l.t;l_~n~.l..o.SYCes 

~1) Determine the dasage of tablets or pellets to be 
applied based upon the following pa~ameters for 
space fumiqdtion: 

The volume of 6he structure 
The a I 1- anj/ol- cOIT,mod I ty tempel-atu,-e 
lhe genel-a l t Ightnes5 of the stl-ucillr'", to be 
fum i gaied. 

(2) Detel-m I TIe expOSUl-e P""- I od based Gil the "EXpO!lUl-e Gu I de" 
on page 6f this manual. 

(3) Seal all openings except for the door ~eing ubwd to 
enter and leave. Pay particular attention to openings 
to connectin<;,J 01- adjacent stl-uctures. 

(4) P ldce trays 01- sheets of KI-aft pape)l- 01- fo i l, up 
to 12 s,. ft. (1.1 sq. m) In area, on the floor 
throughout ihe structure to hold Detlaphos(R) 
Tdblets Or Pellets. 

(5) Spread Detlaphos(R) on the sheets at a density 
no gn1latel- th"n 30 tab lets pel·· sq. t't. or 75 

• 
I 

a-.... _______________ J 
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( 

Page 22 

s l 1 gh t l y mOI"e tha none h'" l f f lash of tah let .. 0'" 

one h<l lf f l",slf uf peLLets pel" 3',,4' .. heet. 
Ched< to s,~e that they hdve 1\ot pi lcd UP and 
that they are spread out evenly ta mlnl~lze 
contact b~tween the individual tAblet .. or 
pellets. 

(6) Pellets and tablets may als~ be ap~lied in 
~oisture permeable envelopes to fumiq6te 
commorJitiell. When fumig.,ting in tili.: way the 
envelopes must be f<lstened to a sub .. t"nti<ll 
support. Place no more than 10 ~ellet .. nor more 
than 2 tablets into one envelope. Detiaphos(R) 
Pellets and Tablet .. shall not be plac~d in or 
attached to co~modlty p<lchages Intended for 
I"et<l I lers. 

en When fumige:tin'J multiple s·tor·" buildings, each 
floor is considered a separate enclos~re. Appli~ation 
should begin with the top floa," and end with the ground 
f loo,". 

(8) Beal all remaining exit •• 

(9) F'la~al"d and l()<.:k all entl"an<.:es. 

(1.0) Ael"ate the st,"u<.:ture upon camp let I on of the exposu,"e 
period. Standard aeration time and practlca .. should be 
developed using a law lavel de1ection device. 

0.1> 

Practic.s wi II vary widely <It different sites b~t wi II 
usuall.Y include opening windottJs, door'st l30d vents And 
<lctl"ating any ver.·ti lation E·~.uipment. Reentry of an 
un<.1e\~ated S't,MuctU\-fJ ''lust be done in pai,-s wea,-ing 
appropriate reepiratory e~ulpme"t. 

Dispose of remaining du~t fl"Um tablet!'! 
SEE "STORAG£ AND D!SPOSAL" on page 
manual. Avoid breathing the dust. 

or pe llets. 
of this 

(1) Gener·a l 
Follow the pertinent Instructions given immediately 
~bove in par't "a". 

Use of plastic sheeting or tarp~ulins to provide a 
fUuli<;J<ltion Ponclo",,,,",,, i. one of the ea!!!lest .. nd l"ast 
expensive meons for providing reLatively g .... tight 
enclosures which are very well suited for fumig .. tlon. 
Plastic tarps are penetrated only very slowly by 
hydro~en phosphide gas, and tight covering .. are readily 
fo,"med fl"Om the: shEmts. Th" vo lume of these enc lo .. ures 
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may vary widely. 

(2) Se •• Ling 
An ~n=losure Buit.bLe for fumigation may be formed by 
cove,- i ng packaged t.ommod i t Ie. wi th p Last ic shaEtt i ng. 
The sneets may he taped, gLued, 0'- cLamped t ogethe,- to 
provide a sufficient width of materiaL to ensure that 
ade,uate s~aling i. obtained. If the fLooring upon 
which the commodity rests is of wood or other porous 
mate'-i.1L, it 9holLLd be .-.~po"itioned onto pLastic 
sheeting p,-io,- to cove,-ing fo,- fumigation. The pLastic 
covering of the piLe may be sealed to the fLo~r using 
tclpet gLue, sand 0'· watel· sna~teSt h},' shoveling soil or 
sand onto the ends of the pLastic covering or by ot~er 
suitabLe procedures. The pLastic covering shouLd be 
reinforced by tape or other means around any snarp 
corl1Rrs or edges in the stack so as to reduce the risk 
of teal·inq. Thinne\· sheeting, ebout 2 mils, is 
suitabLe for most indoor ta,'p fgmigations. However, 4 
mi L pLastic or thicker is more slLitabLe for outdoor 
applications when-e wind 01- othel· mechanical stl-esses 
are likely to be encolLntered. 

(3) AdditionaL AppLication Instructions 
Tab Lpts or peLLets may be appLied under the adge 
of the ta,-p 0'- thr 0 ugh s L its. The pe L Lets 0'

tabLets shouLd be p~otected from condensation or 
other source of water. Th. sLits in the 
covering shouLd be carefuLLy taped to prevent 
Loss of gas once the dose has been appLied. 
PelLets or tabLets must b. pLaced in a single 
Layer. Care shouLd be taken to prevent the 
plastic tarp from covering the peLLets or 
tabLets in such a way as to prevent contact ~ith 
moist air or to confine the gas. Refer to other 
sections for dosage and exposlLl-e times. 

(4) AdditionalPrecalLt!ons 
See appropriate precautions if the fumigation is 
conducted indoors as opposed to o'i1d~ors. 

Indoor flLmigatlon precautions ~re handled as any 
other situation whe,-e the appLir:ation is made 
from outalde the area being fumigated (i .e. the 
adding of pelLets or tabLets to a dispenser for 
uniform addition to grain). Workers may occupy 
adjacent ind~or areas but they must be protected 
from overexposure to hydro~en pho~phide by 
ade,uate seallnq, venti latlon or au a Last 
resort, respiratory e~ulpment~ 

Do not walk on stacks during the fumigation. 

PLace "DANGER" pLacards at con5PiclLoUS points on the 
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Follow precautions listed elsewhere in labeling. 

(5) Ael"at; on 
Precautions must be taken to assure that 
exposure to hydrogen phosphide in excess of 
allowed limits does not occur both during the 
fumigation and aeration. 

4. APPLICATION PROCEDURES ~-OR INTRANStT FUMIGATION OF SHIP 
HOLllS 

a • Gel\~r:~ l_Inf.o:c.m1l1111ll : 

(1) Shipboard fumigdtion is also regulated by the U.S. 
Coast Guard Regulations 46 CFR 147A. 

(2) Ttl is product is tox ic to f ish. Keep out of lakes, 
streams and other aquatic environments. Do not 
contaminate water by cleaning e,uipment or disposal of 
wastes. 

b , 1'.:r:e:='.l1ll<:a.ae_E.um.laa.1.l.o.n_E:r:llc:etlur:elO_lil.1ltLE:r:ec:a.u11.11nlO; 

(1) Reftr to and comply with the regulations and 
pl-ocedUl-es found in U.S. Coast Gual'd Regu lat ion, 46 CFR 
147A. 

(2) Prior to fumigating a vessel for intrdnslt car~o 
fumigation, the master of the vessel or his 
I-epI-esentative, dnd the fumigatol- I"Ust detel-mine 
whethel- the vessel is suitably designad and configUl"ed 
so as to allow for safe occupancy by the ship's crew 
throughout the duration of the fumigation/voyage. 

If it is determined that the design and 
confl'lUI"ation of the vessel does not all.ow fOl" 
safe occupancy by the ship's crew thr~ughout the 
dUY'atlon of the fumigation/voyage, then the 
vessel wi Ll not be fumigated unless all Cl-ew 
membel-s are Y'emoved fl- om the vesse l. The cI-ew 
members will not be ~llow~d to re-occupy the 
vessel unti l the vesMel hdS been prrperly 
aerated dnd a determin~tion has been made by the 
master of the vessel and the fumigator that the 
vessel is safe for occupancy. 

(3) l~e person responsible for the fumigation must 
notify the master of the vessel, or his representative 
of the re,ulrements relating to personal protection 
e,ulpment*. low range detection e,ulpment and that a 
pel"50 n ·tUd l I fled I n the use of th I s e·tu I pment must 
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accompany the vessel with cargo under fumigation. 
EmargenCY procedures, cargo venti Lation. periodic 
monitol"in9 and inspections, and fil"st aid meaSUI"es must 
be discussed with and understood by the master of the 
vessel Gr his repre~entative. 

(4) Seal all openill,}s to the C"'"90 hold 01" tanH using 
suitable. water proof. gas tight materi~ls. Lock 
dnd/ol- otherwise sectll-e all openi ngs, manways, etc. 
used to enter the ho ld. P05t apPI"OPI" i ate "I'ANGER" 
placards on same. 

(5) On tankers the over-space pressure relief system 
of eac~ t~nk must be 5ealed by (1) the cl05ing 
of appropriate valves and (2) sealing the 
openings into the over-space with gas tight 
matel"lals. 

(6) Contact appropriate author.tie~. 

(7) If the fumigation is not compl·ted and the vessel 
aerated before the manned vesse' leaves port. the 
person in charge of the vessel shall Insure ~hat at 
least two unit. of personal protection e~uipmLnt and 
one pas or vapor detection device and a person 
~ualified in their operation be on board the vessel 
during the voyage. 

(8) During the fumigation or unti l a manned vessel 
leaves port or the cargo is aerated, the person in 
charge of the fumigation shall insure that d ~ualified 

person using gas or vapor d~tection a~uipment test 
spaces adjacent to the fumigated cargo area 3nd all 
regularly 'occupled spaces for fumigant leakage. 

If leakage of the fumigant is detected. the person in 
chal"ge of the fumigation shall take action to cOlTect 
the leakage or shall inform the master If the vessel or 
his representative of the leakage so that corrective 
action can be taken. 

(9) Review with the master, or his representative. the 
voyage pl-ecaut I 01\5 and pr"oc:edul-eS4 

*Pel"SOn,ll pI"otectlon e'~'lipment means a 
respiraior or gas mask fitted with a canister 
dt.signed 1'01" phosphine gas which is appI"oved by 
NIOSH/MSHA. A gas mask and canister is ~ppl'oved 
for use up to 15 ppm. Above 15 ppm or at 
unknown concentrations a SCBA or its e,uivalent 
must be used. 
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(1) Apply either the tablets or pellets by scattering 
them uniformly unto the commodity surface uti lizing as 
much of the total surface area as possible, or in5~rt 

them uniformly into the commodity mass by hand or with 
probes to any depth desired. 

(2) Close and secure hatch covers, tank tops, 
butterworths, etc. immediately following application. 

(1) At regular intervals monitor ~paces adjacent to 
areaa containing fumigated cargo and all regularly 
oecup ied al-ea,,; fOl- fumigant leal,age usi ng appropr iate 
gas detection equipment. 

Special attention should be given to living quart~rs, 
~{itchenst stoi-el-oomsJ mess haLl<;;, h(-~el ducts, day 
rooms, the bridge, engine room and any other enclosed 
spaces occup jed 01- fl-c'tuented by Crew membe\-s dUl- i ng a 
voyage. 

(2) If hydY·ogen phosph ide is detected, evacuate the space 
or area, locate and seal off the source of the leak 
wea~ing appropriate respiratory protection equipment. 
Vent i late the al-ea befol-e a llowi ng occupants to 
l-etur·n. 

(3) Do not enter fumigated holds or tanks. 

(4) Do not open, venti late or aerate the fumigated 
holds during the voyage. 

e. E:l:ec.a.l.Iill1.n:L.IlDlLE:l:ll.c.ed..lu:.e:iLL!.ul:ln9_J:ll:al,;.ba.l:ge: 
If necessary to enter holds prior to discharge, test spaces 
directly above cargo surface for fumigftnt concent~.tion, 
using appropriate gas detection and personal protection 
e,uipment. Do not allow entry to fumigated areas without 
pel-sonal pl-otection eqUipment, unless fumigant 
concentration5 are ~t safe levels, as indicated by a 
suitable detector. 

(1) Fully loaded holds on dry bulk carriers are 
considered an outdoor fumigation. 

(2) Tank('I- ho lds wh ich must be entel-ed to fumigate and 
partially l03ded holds on dry bulk carriers are 
fumigated from within the area being treated. 

(3) See sect ions "I" and IIM" on pages of this manual 
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for re~ulrements. 

(4) If hydrogen phosphide is detected a minimum of two 
-tuaLified persons on .. hip shouLd wear the gas ma .. k and 
canister described above whiLe aerating the area and 
Locating and seaLing the Leak. 

~;. APPLICAi-ION PROCEDURES FOR INTRANSIT FUMIGATION OF CONTAINERS 
ON SHIPS 

a. When fumigating ;,uH, commodities to which dil-eet 
additio~ of pelLets or tabLets Is not aLLowed or packaged 
commodities, l~efe\- to section "3.a" on page of this 
manuaL. Do not pLacu tabLets LooseLy on trays or sheets of 
paper or foiL since m~vement of the container may di .. rupt 
the correct pLacement of peLLets or tabLets. Instead they 
must be applied in moistul"e perme8bLe envelopes as 
described in seciion "3.a.(6)" • 

b. Whon fumig,1ting a comrnodity by dil-ect addition of 
peLLets 01- tabLets, I-efer to Section "2.f." on page 
of this manliaL. 

c. Intransi1 fumiga1ion of containers on shipa is 
I-e'lll Latep by Coast Gual-d Regu Lat i on 46 CFR 147A and the 
appLicator or shipper must obtain and compLy with U.S. 
Coast Guard SpeciaL permit No. 52-75. Contact the Coast 
Guard or Research Prfiducts Company for additional 
i nfol-mod Ion. 

d. Comply with generaL precautions given in labeling. 

6. APPLICATION PROCEDURES FOR FUMIGATION OF BARGES 

a. Gemn':il.l 
Since barge fumigation is a type of fLat storage fumigation 
as weLL as having simiLarities in common with a ship, refer 
to the sect Ions "PI-ocedul-"'s fOI- FLat stol-age" on page 
and "APPLICATION PROCEDlIr~ES FOR INTRA' 3IT FUMIGATION OF 
SHIP HOLDS" on page • 

Barge fumigation is regulated by th. U. S. Coast Guard 
ReguLations 46 CFR 147A as modified by U. S. Coast Guard 
SpeciaL Pel-mit 2-75. The shippel- or fumigatol- must possess 
this permit prior ta fumigating. To obtain this permit 
contact 

b • Sea..Llng 

U.s. Coast Guar-d 
Hazardous MateriaLs Branch 
Wash I n<,o1 on, D. C. 20593-0001. 

SpeciaL care must be taken In determining whether a barge 
is suitabLe for fumigdtion. Excessive leakage may occur 
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through poorly sealed hold cov~r&. 

7. APPLICATION PROCEDURES FOR FUMIGATION OF RODENT AND MOLE 
BURROWS 

a • L.llili_II.f._lhll:'1:II.I'IlD9_E:iI~!liI 
DetlaphosCR) Tablets and Pellets may be used out of 
doors only for the control of the following 
burrowing rodenis arid moles: marmot sp. 
I.oodchudcs and yellow-'bell)' ma,"mots (,"ockc:hudcs), 
prairie dogs (except Utah prairie dog), Norway and 
roof rats, mice, ground squirrels, moles (except in 
Indiana), voles, gophtl'"s ilnd chipmunks (except in 
Cal ifo,"nia). 

b. Arml1t:.ai.i.II.D_IDliiil:.IU;;!lll..Dli 
Add from 2 to B Detiaphos(R) Tablets or 10 to 40 
DetiaphosCR) Pellets to each burrow opening. Seal 
tightly by shoveling soi lover the entran~e. Place 
the pellets or tablets far enougl, down the burrow 
that the so i I used to p lug the bu."row dr ",sn' t cove," 
the pellets or tablets, slowing down their action. 
Whe,"e possible, SUbSUI"far~e tunnels 0'" I"Unways should 
be treated every 5 to 10 feet with a dose of 4 to 8 
tablets fr 20 to 40 pellets. Use lower rates in 
smallel- burl-OW., in tight salls, under moist soil 
conditions and higher rates in larger burrows, in 
porous soi ls and/or when soil moisture is low. In 
extremely dry or porous soi l, It Is sometimes not 
possible to obtain satisfactory results. This is 
particularly true in instances where the burrow 
systems al-e extensive such as moltils 01- gophe,-s. It 
is always bettel- not to fumigate dUI-iTl9 extended 
periods of dry weather. Treat reopeTled burrows and 
fresh runways a second time 1 to 3 daY5 after the 
initial treatment. 

DetiaphosCR) may be used out of doors only, for 
control of burrowing pests. Do not use within 15 
feet C~ mete,"s) of i nhab i ted structures. Do not 
app Ly to burrows wh Ich may open undel- or Into 
occup i ed bu i Id i ngs. 

c. ~n~lc~nmeni41_U4X4L~S 
This product is highly toxic to wi ldLife. Non-target 
organisms exposed to hydrogen phosphide gas in burrows will 
be ki lled. Do "ot apply din!ctly to watel" or wetl.ands 
(swamps, bogs, marshes, and potholes). Do not contaminate 
watel" by cleaning of e·\uipment 0'- disposal of wastes. 

d. t:Dtl4Dgel:.ed. .. Se.e!;le~_Belii!l:..i1:;11ll.nlil 
The IJse of DetlaCR) ROTOX(R) In a mannel- that may 
kill or otherwise hal-m an endange,-ed or thl-eatened 
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species or adversely modify their habit~t Is a 
violation of feder3l laws. Before usiog this 
pesticide on r~nge and/or pastureland in the 
counties listed below, yo" must obtain the PESTICIDE 
USE. BULLETIN FOH F'HOTECTION OF ENDANGEHED SPECIES 
for the county in which the product is to be used. 
The bulletin is available from your county extension 
agent, state fish and game office, or your pesticide 
deale\'·. Use of ihi~.i pt-oc1uct in a mannel-
i ncons i stent I~ i th the PESTICIDE USE BULLETIN FOR 
F'ROTECTION OF ENDANGERED SPECIES is a vi 0 lat i on of 
fedel-a l laws. \ 

Even if applicable county bulletins do not prohibit 
the Use of this product at the intended site of 
application, you may not use this product for 
control of prairie dogs in the states of Arizonat 
Co lot-ado, Kansas, MOlli·ana, N(~b\-a!"'i~ta. New Mexico, 
North Dakota, OklahOMa, South Dakota, Texas, Utah or 
Wyoming unless a pre-control survey tld5 been 
conducted. Contact the nearest U.S. Fish and 
Wi ldl.ife 2t~l"·vic:e endangc,::'\-ed !:.pE~cies specialist to 
detel-m i ne survey ,··e'{u i \-eml.:?nts in yo Ut- d,-ea. Th i s 
5Ut-vey must be in comp l iance wi th the b lac~(-footed 
ferret ,urvey guidelines, developed by the U.S. Fish 
and Wi I.dlife Sel-vic", and a detel-mination must be 
made in accol-dance with the gu i de lines that 
black-footed ferrets are not present in the 
tl-eatment area. 

CALIFORNIA 
Fl-eSnOt lnyot Kel-n, Kings, Mtldel-a, Met-ced. Montel-ey, 
San Benito, San Luis ObiSPO, Santa Bar·bara, 
Stanislaus and Tulare 

FLORIDA 
Statewide 

GEORGIA 
Appling, Atkinson, Bacon, Baker, Ben Hill, Bleckley, 

.. "==-.'~ 'Berr i en,' Br'atiHe'l,'"Bl- ooks'f" Bryj,lti:,,"'ilu'l rijH('~' Cl,cltlii UTi', 
Camden, Candler, Charlton, Chatham, Clinch, Coffee, 
Col'luitt, Cooit, Cr·i,,!>. O"catu,-, [lodge, Dooly, 
[laugher·ty, Ea,-ly, EChols, Effingham, Emanuel, Evans, 
Glynn, Grady, Irwin, Jeff Davis, Jenkins, Johnson, 
Laniel-, LaUl-enSt Lee, Libe,-ty, Long, Lowndest Mt1COn, 
McCintosh, Mi llel", ~litchell, Montgomery, Piel-ce, 
Pulaski, Screven, Seminole, Telfairt Tattnall, 
Thofnas, Tiftt Toombs, Tl·euilen, "urner, War8. Way"o, 
Wheeler, Wi Lcox anrl Worth 

NEW MEXICO 
Hidalgo 
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UTAH 
!leavel-, Gal-field, Ir'on, Kane, Pi ute, Sevier', 
Washington and Wayne 

WYOMING 
Albany 

(1) NORTH CAROLINA 
Detiaphos(R) Tablets and Pel lets may only be 
used fOl- conh-ol of rats and mice in the state 
of North Carolina. Use against other pests is 
not pel-ml tted. 

( 2) OI<L.AHOMA 
A special pel-mit for black-tailed pl-all-ie dog contl-ol 
by pOisoning is required in Oklahoma. Contact the 
Of, lahoma State Depar·t,ltent of Wild life Co nsel-vat i on to 
obtain this permit. 

(3) WISCONSIN 
A state pel-mit Is re~uil"e,j fOl- use of pesticides in 
Wisconsin to control small mammalst except rats or 
mic.i. Please contact your loca l Depal-tment of Niltul-a l 
Resources office for information. 

(4) INDIANA 
Use of DetiaphosCR) Tablets or Pellels f~r mole 
contl-ol is not legal in the state of Indiana • 

(5) MISSOUI~I 
A state permit Is required for Use of pesticides in 
MissOU1-I to contl-ol small mammals, except l-ats and 
mice. Ple.!lse cOl1tact the MlsSOU1" I Depal-tment of 
Conservation office for information. 

(6) KANSAS 
A special permit for black-tailed pl-all-ie dog con~rol 
by pOisoning is required in Kansas. Contact the Kansas 
Fish and Game Commission to obtain this permit. 

en CALIFOI~NIA 
Use of DetlaphosCR) lablets and Pellets for 
chipli'link contr'ol Is not legal in the state of 
Callfol"nia. 

8. APPLICATION PROCEDURES FOR FLJMIGAT7.0N OF BEEHIVES, SUPERS 
AND OTHER BEEKEEPING E:CIUJ.PMENT 

Detlaphos(R) Tablets and Pellets may be used for the 
control of the greater wax moth in stored beehlve~, 
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supers and 0 the," beekeep i ng e'iU i pment and f 0'" the 
destruction of bee~. Africanized beeD, and disea,ed bees 
including those infested wit" t,-acheal mites and 
foulbrood. The recommended dosage for this use is 60-90 
tablets or 300-450 pellets per 1000 cu. ft. 

Fum i gat ions may be pe,-f o,-med in chambers at B tmosphel- i c 
pressure, under 1~rpauLin5, etc., by placing the tablets or 
pellets on trays or in moisture permeable envelopes. Do not 
add more than 2 tablets or 10 pellets to each envelope. Honey 
from treated hives or SUp~'s may only be used for bee f~od. 

9. COL.D wEATHER TOBACCO FUMIGATION 
An effective tob6cco fumigation can be achieved at 40 
deg,-ees F. This tempe,-atu,-e is the tempel-Btu,-e to which 
the pellets or tablets are eEposed. not the outdoor 
temperature. The fumigation should last at least 96 
homos p,-io,- to ae,-ation. Since this is a sho,-t'9'
exposure period than normally used at cold temperatures. 
extra care should be taken to assurelhe fumigant is 
spent prior to disposal. lbe wet or dry method of 
dear:tivcetion may be used, hoWeVEHM

,. when using th~ d"IMy 
met~od the dust must not be accumulated so as to confine 
the gas be i ng ,-e leased. The wet mc.th od of deac t iva t ion 
is rec omrr.end,'''d. 
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P!'.Lll ECTIVE t.;~_OTHING 

Wear dry gloves made of cotton or othor material when 
contact with tablet5, pellets, or their dust is likely. 
Wash hands afie," U5e. 

RESPIRATORY PROTECTION 
1. WHEN RESPIRATORY PRUTECTION 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. PERMISSIBLE GAS CONCENTRArION RANGES FUR RESF'IRATORY 
PROTECTION DEVICES 

A NIOBH/MSHA approved, full face gas mask - hydrogen 
phosphide canlsh,,- combination may be used at levels up 
to 15 ppm or to escape from levels up to 1500 ppm • 
Above this level 01- In situation", o/he>-e the hyd,-,gen 
phosph Ide concentrat i on i" unknowTI, a NIlJSI-I/MSHA 
approved, self-contained breathing apparatus (SCBA) or 
ito; e·lou i va lent must be used. The NIOSH/OSHA Pod,et 
Guide, 8-85, DHEW/NIOSH 78-210, lists the·.e and othe,
types of approved respirators and the concentration 
limits at W,~ich they may be used. 

REQUIREMENTS FOR AVAILABILITY OF RESPIRATORY PROTECTION 

Respiratory protection must be avai lable at the site of 
application in case it Is needed when applying 
Deti"lphos(R) fl-om within -the st,-uctu,-e being fumigated. 
An approved full fnce gas mask - phosphine CAnister 
comb i nat i on 0'- self-conta i ned b,-ea'th i ng appa,-atus (SCBA) 
or its e,uivalent must be avai l~ble at the site of 
application. If SCBA or its e,uivalent is not avai lDbl~ 
at the application site, It must be available LocaLLy, 
for example, at a fire station or rescue s,uad. 

Respl\-atol-Y ?,-otection need not be available fo,
application from outside the area to be fumigated such 
as addition of tnblets or pellets to automatic 
dispensing devices, etc., if exposures above the 
permitted exposure limit wi II not be encountered. 

Respiratory protection need not be available for outdoor 
app l i cat Ions. 

If ,-espll-atol-y e,uipment is not avai lable on a farm the 
ap? 1.1 cat i on must ue done fl-om outside the structul-e. 
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J. PLACARDING OF FUMIGATED AREAS 
The applicator must placard or post all entrances to the 
fumigated area with signs b~aring: 
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1. The signal word "DANGER/PELIGRO" and the SKULL and 
CROSSBONES symbol i n,"ed. 

~!. The stat'2ment, "Al"ea <!ITid/OI" conlmodity Undel" fumigation, 
DO NOT ENTER/NO ENTRE". 

~~. The statement "This ",i.,n m.,y only be l"eh'Oved aftel" the 
commodity is completely aerated (contains 0.3 ppm or 
Less phosph I nf.' gas). If i ncomp Let",Ly ael"at.,d commod I ty 
is t,"ansfen"eo to a new site, the new !!lite must aLso be 
p Laca,"ded and wOI"kel"" must not be exposed to •• ?,"e than 
(.1.3 ppm pllo~ph i l~e. II 

4. The date and time fumigation begins and is compLeted. 
5. Name of fumigant used. 
6. Name, address, teLephone nUmbel" of the appLicator. 

All entrances to a fumigated area must be placarded. Wher. 
possible, pLacards shouLd be placed in advance of the 
fumigation in order to keep unauthorized persons away. For 
rai Lroad hopper cars, placarding must be placed secureLY on 
both sides of the car neor the ladders and next to the top 
hatch into which the fumigant is introduced. 

Do not remove a pLacard uuti l the treated commodity is 
ael"ated down to 0.3 ppm 0'" less. To detel"mi ne whethel" 
aeration is com~lete, eech fumi~ated site or vehicle must be 
monitor~d and s~own to contain 0.3 ppm or less hydrogen 
phosphide gas in the a;,- space cu-ound l3nd, wh~n feasible,. ito 
the mass of the commodity. 

Tl"ansfer" of incompleteLy ael"ated commodity to a ne'" site is 
permissible, however, the new storage must be pLacarded if it 
centRins more than 0.3 ppm hydrogen phosphide. 

WOI"f'et"s who hand le i ncomp lete Ly ael"ated commod I ty must b", 
informed and appropriate measures must be tak~n (i.~., 

venti latlon or respiratory protection) to pr~vent exposures 
fl" om exceed i ng the exp os'n"e II m I t5 for hydl" o~en phosph i de. 

It is recommended tha the person responsible for removing 
the pLacards be fami Liar with the physicaL, chemicaL and 
toxicoLoglca~ pI"opel"tlss of hydl"Ogen phosphide. They should 
aLso be knowledgeabLe in how to take gas reAdings, exposure 
Limits, symptoms and first ~Id treatment for hydrogo~ 
phosphide poisoning. 

K. GAS lIETE;;n:ON EQUIPMENT 
Thel"e ell"e seve)"a l roe L i ab La de" .. I ces ma,"ke~:ed. One type 
Is the hand pump ~hen used in conjunction with the 
approoriate detector tube. They are p~rtabLc. simpLe 
devices and do not re~ulre intensive training ?r eLaborate 
supporting e,uipment to operate. Futhermore, they are 
InexpensiveLy adaptable to remote monitoring procedur~s and 
wi LL measure concentrations of hyrirogen phosphide In air in 
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"trace c?muunts on up. Ut..;e insi:\*uc:tions ar"e enclo!)~d with 
each pun:haEe. Consu l t YOU,' luea l supp L I el- of \'\ueh 
e,ulp~ent or contact Research Products Company for MO'"e 
; nfol~(Od't; an .. 

L. AERATIm' OF FUMIGATED COMMODITIES 
1. FOODS AND FEEDS 

Tolerances for hydrDgen phosphide reslduen have been 
es+abllshed at O.i ppm for animal feeds and 0.01 ppm for 
finished foods. T& guarantee compliance with these 
tolen.nces, It Is naCeSSal"y to <lel"ate these commodities 
fOI" 48 houn, pr I or to offer I IIg them to the end 
consume\- • 

2. TOBACCO 

3. 

Tobacco mllst be derated for at lea"t three day" (72 
hours) when fu~lgated In hogsheads and for at least two 
days (48 hOUI"S) when fumll]ated In othel" containers. 
When pl.astic Linel-s c,H"e used, longel· ael-ation pet-iods 
wi II ~robably be re~ulred to aerate th~ commodity down 
to 0.3 ppm. 

As an altel"natlve to thes.., d<',,"atlon pPY'iods, each 
cl,nta I na'" of a tre",te,l commod I tv may be ana lyzed fOI" 
,"esldufC'S using accepted al"'lytlcal m .. thods. If l"es:dues 
dre less th~n tolerance Levels. the commodity may be 
sh I pped ~ a th~ c 0 nSUrnl~'" ... "ga,-d less of th..- ab OVe hold i ng 
pel" I ods. 

M. APPLYCATOR AND WORI<.ER EXPOSURE 
1. HYDROGEN PI-IOS;::'HIDE EXF'OSUF:E L.1:MITS 

EXPohlu-."e to hydl"ogen poosph I de must not exceed the Q 

hour TWA of 0.3 ppm for applicators and workers during 
application. Apptlca~ion lu ueflned au the time period 
covering the opening of the first container. applying 
the Clpp'"OP1"late <josage of fumig<lllt and closlr,g IIp the 
site to be fumigated. All persons In the treatftd slt<~ 
and In Cld j,1cent I ndor-t" al'eas a,"e cove,"eci by +h I s 
exposure standard. 

At'ter application is completed wor'ker or applicator 
eXpOSUI"e must not exceed 0.3 ppm maxlmllm con.:entnltlon. 
Such expot;ures may or.:t::u\& beCaU~l€~ ..11' Le,'({1:J9J: into 
encLosed sreas from fumigatiol1 ~itas, during re~11try or 
during transfer of unaerated commodity. 

:~. APF'LICATION OF FUMIGANT 
ttepend I IIg upon tempE!l""tur'e and humid I ty, Det lilphos(R) 
'rablets and F'ellet~ releas.., hydrog, n phosphide gas upon 
exposure to moisture from the air. this release Is 
sometimes slow enough to permit applicators to deposit 
fumigant In the desired areas and then vacate the 
premises without ~lgnl~lcant exposure to the gbS. If 
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th~ fumigator's eXP05ur~ 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 l~.'vel detectol" tubes 01- othel" suitable 
Lo\<: level detection e'tuipment. See the "Industl-ial 
Hygiene Monitol-ing" section below. Infol"mation on 
hydr·ogen phosph ide (phosph i ne, PH3) detect 01- tubes may 
he obta i ned fl"Om ReSedl"eh PI-oducts C;ompany, 

It is usually advisable to wear approved respiratol·y 
protection from start to finish. This is particularly 
true when performi~9 large space fumigations or when 
fumigating bulk stored commodities in flat storage 
buildings. 

3. LEAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobl le and given enough 
time may penetr·ate seemingly gas tight matel-i"ls such as 
conC:l"ete and cindel- block. Thel-efol-e, adjacent, 
enclosed a,·eas likely to be occupied should be examin~d 
to epsure that siqnificant leakage has not occurred. 
Sealinq of the fumigated site and/ol" ail- fl.ow in the 
occup ied at-eas should be used to 'Reduce exposure. 

4. AERATION Ai~~ REENTRY 
If the a.-ea is to be entered aftel- fumigation, it must 
be aerated unti l the level of hydrogen phosphide gas is 
0.3 ppm or beLow. The area or site must be monitored to 
enSU1-e that 1 ibe,-at i on of gas fl-om the tl-eated commod i ty 
does n~t result in the development of unaccept~ble 
levels of hydrogen phosphide. Do not allow reentry into 
treated al-eas by any pel-son before this time unless 
protected by an approved respirator. 

::;. HANDLING UNI'&::I~ATED COMMODITIES 
T,-ansfel- and Pl-ocessing of a t\·eated commodity pl-iol" to 
complete aeration i. permissible, however, workers must 
not be exposed to hYdrogen phosphide in excess of the 
permitted exposure limits. 

6. INDUSTRII'.L HYGIENE MONlTOraNG 
It Is recommended that hyd~ogen phosphide exposure be 
document~d in an operation log Or manual for each site 
<8nd opel~at i Oil wh-eye P.xpOS\l)~e may occur. The pu,·pose of 
this mOllitol-lng i!r' to pI-event excegsive expoSUI-e and to 
determine when dl\d where respir8tory protection is 
re,ulred. This monitoring is mandatory although once 
exposurns have been ade~"dtely ch~racterizedt Gubse~uent 
monitoring is not routinely re,uired. However, gpot 
c:hedts silo<1ld be made occasionallY, especially if 
conditions slsnific~ntLy change or an unexpected garlic 
odor is detected. Gas concentr"tion mea~urements should 
be ·~ken in the worker's breathing z~ne. Monltorlnq Is 
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not re,uired outdoors. 

'1. ENGINEERING CONTROLS AND WORK PRACTICES 
If Initl6l monitoring shows that workers are exposed to 
concent\~at Ions i n exc:e$~; of 'the permi +.ted exposure 
limits then engineering controls Isuch as forced air 
venti lation) and/or appropriate work practices shoul~ be 
used where possible in an attempt to reduce exposure to 
below permit,ed limits. 

STORAGE AND DISPOSAL 
l.. STOI~AGE 

Flasks should be stored in a dry, well venti lated area, 
away fl-om heat and undel- lod: and ~:ey. Post as a 
pestiCide storage area. Do not contaminate water, food 
01- feed by stol-ing pesticides in ·the same al-eas used to 
store these commodities. Do not store in bui ldings 
(.I.!h~'B-e humans or domestic animals l-eside. Keep out of 
reach of chi ldren. 

DetiaphoslR) Tablets and Pellets al-e supplied in gas 
tight I-esealable, aLuminumflds~:s. [10 not expose the 
product inside flasks to atmospheric moisture any longer 
than is necessar·y. Sc~at tightly befol-e l-etUl-ning opened 
flasks to stor~ge. The shelf life of DetiaphoslR) is 
virtually uAlimited if the containers are tightly 
sealed. 

F las~(s shou ld not be stol-ed at sub-zero tempel-atul-es 
because this wi lL increage the possibi Lity of an 
i gn it i on If I.ash) ,~hen opelled. 

:~. DISPOSAL OF UMSEeCIEI! OR E:llBnel~I.,:LBEeCI!;;I:! TABLETS OR 
PELLETS 
IFrom spILLs, leaking flasks or other sources) Unreacted 
or partially reacted DetiaphoslR) Pellets or 
DetiaphoslR) Tablets are acutely hazardous. Improper 
disposal of these products is a violation of federal 
law. If these products cannot be disposed of by 
ordinary use or according to the Instructions that 
fo L Low, contac:t YOUI- state~pest Ic IdE! or envlro;'1menta L 
control agency or the hazardvus waste representative at 
the nearest EPA regiDnal office for guidance. Do not 
cOTd'E.tmi n .. ~·t(~ wdte)- by d ispostl L. 

80me toea land st"te w;,ste d I sposa l regu lat ions may V;'I-y 
fl-om the fo !.lowi ng I-econtntelldat ions. Disposa l pl-ocedlll-es 
",lIould be I-eviewed ",i til appn'PI- iate authol- i ties to 
ensure compliAnce with local regulations. 

FOR SPECIFIC INSTRUCTIGNS SEE "!3PILL AND LEAK 
PROCt,::nUHE:8" ON PAGE OF THIS MANUAL. 

.-- --= ~ 
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3. DISPOSAL OF PELl,ET OR TABLET DUST FOU,OWING A SPACE 
FUMIGATION 
a. Uenel:lI.l 

If properly eKposed, the residual dust remaining 
after a fumigation ~Ith Detiaphos(R) wi II be a 
grayish white, spent, nonhazardous waste and wi II 
contain only a small amount of unreacted magnesium 
phosphide. In fact, ma<Jnesium phosphide even ,'each. 
more completely than aluminllm phosphide. However", 
disposal of in~ompletely exposed magnesium phosphide 
is more hazardous than disposal of incompletely 
eKPosed aluminum phosphide because the former has a 
faster reaction rate leading to high gas 
concentrations mqre ~llickly in a confined area. 
Therefore, residual dust from incompletely eKPosed 
pe t I.ets 0'- t<lb lets (See "EXPOSURE GUIDE" 0 n page 
of this manual.) wi lL re,uire special care • 
Confinement of ~lI.Lilll.ll~ spent residual dust, as in 
a cLosed container, or coLlection and storage of 
large "'luant it i",s of this duost ,,'ay ,-esult ina f i,-e 
hazard. Small amounts of hydrogen phosphide may be 
given off fr"om the unr·e,lcted magm,sium phosphide, and 
confinement of the 985 ffi3Y result in a flash. 
UNLESS n CAN BE DETERMINED WITH CERTAINTY THAT THIS 
DUST IS SPENT IT ~lUST BE HELD FOR SEVERAL DAYS 
BEYOND tHE REClUIRED EXPOSURE TIME PRIOR TO DISPOSAL 
OR THE WET METHOD (SEE· BELOW) OF DEACTIVATXON MUST 
BE UBED. IF THE DUST RETAINS ANY OF XTS GREENISH 
COLOR THE WE"r METHOD 1S RECOMMENDED. 

b • I:!1:~U:!e:t.tuui 
In ope~ areas, small amount. (up to 5 flasks) of 
,-esidual dust may be disposed of (On site by bu,'ial 
or by spreading over the land surface away from 
i nhab i ted bui ld I ngs. Up to 3 f lashs of th is 
residual dust (4 to 7 lbs.) may be collected In a 
one gallon bud:et fo,- holding 0'- disposal. La,-ge," 
amounts af residual dust may be collected in a 
po,-ous clotl. bag (bur"lap, cotton, etc.) fo,- holdln<,' 
and/or transportation to a suitable disposal site. 
Do not put more than one half case (8 flasks of 
tablet!'. or" 10 flasl<s of pellets) of residual dust in 
each ~ag. Always transport these bags in an open 
veh Ie leo Do not p Ilt. bags. CAUTIONI Do not use 
this method for dust that sti lL retains SOme of Its 
original greenish coLor. Never confine, dispose of 
or store residual dust In closed contain~rs such as 
dumpsters, drums or plastic bags" 

Spent residual dust from Detla~hds(R) may De 
collected and disposed of at a sanita'-y landfill, 
approved pes1icide incinerator or other approved 
sites or by other procedures approved by federal, 
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state ~nd Local authorities. 

Do not dispose of dust in a tol Let. 

c. WliiiLt1e11ll!.d 
FI LL an appropriate sized met~L container 2/3 fuLL 
with water. Detergent need not be used for 
magnesium phosphide. Use no Less than 10 galLons of 
wedel- for each case of spent matel-Ial. Pal-tiaLly 
spent peLlets and tablets may react ,uite vigorousLy 
during wet deactivation if they wel-e exposed undel
coLd and/or dry conditions or if the fumigation 
pel-iod was shortened. It is sU<Jge~ted that a small 
portion of the product be tested prior to immersing 
Large amounts of materl~Ls In water if it is 
suspected that the pl",·1uct contains considel"abLe 
um"eacted magnesi um phosph ide. Due to the 
l-eact ivi ty of magnesi um phosph ide, add i t ions to the 
water should be made slowly and carefuLly. ALlow 
the mixtul-e to stand with occasionaL stin"ing. Weal
appropriate respiratory protection. DO NOT COVER 
THE CONTAINER AT ANY TIME. This must be done 
outdoors 01" in front of an ade·tuate fan that 
exhausts immediately outside. 

Dispose"' of the w.stel"/dust mi xtUl"e (sLun"y) (wi th 01-
without preliminary pour Ing out of excess water) In 
a sanitell-y Landfi lL 01" othel" suitable bUl"ial site 
approved by Local authorities. Where permissibLe, 
the sLurry may be poured out on the ground. If it 
is held 6 hours it may be poured into a storm 
sewe'- • 

4. DISPOSAL OF EMPTY FLASI<S 
a. t1e11lIui_Unel Tl"ipLe I"inse flasks anti stoppers 

with water. Then offer f 01- l"ecye II ng or reC'.ond I t I on i ng, 
01" punctul-e and dispotle of them in a sanital"y Landfi LL 
or other apPl-oved site or by othel" pI"ocedures 
approved by state and Local authorities. Dispose of 
rlnsate In a sanitary Landfl LL or by other approved 
procedures. SmaLL ,uantitles can be poured out on 
the gl"ound. 

b. t1e11ll!.tLIl!lnl R.~move Lids and place empty fLasks oUtd001"~ 
or In stY'UO:tUl"'~ being fumigated untiL residue In 
fLClSflS Is l"eac~ed. PunctUl"e and dispose of them in 
a sanitary Landfi Ll or other approved site or by 
other procedures approved by state and locaL 
authol- I ties. 

SPiLL ANn LEAK PROCEDURES 
1. GENERAL 

A spiLL other than IncidentaL to appLICation or' normaL 

• 
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handlln~ or punctur~d fla~k~ can produce hl9h l~v~l~ ~f 
gas, and tnerefore, attendin9 personnel must wear a SCBA 
0'- Its e<Luival.ent when the concentl-ations of hyd,-ogen 
phosphide gas is unknown. If the concentration is 
known, other NIDSH/MSHA approved respiratory protection 
can be worn. Wear dry cotto~ or other gloves when 
handling spilled material. 

2. DAMAGE TO FIBERBOARD CASE 
Check aluminum flasks. If they are damaged handle as 
desc"ibed below. If they are undamaged return them to 
cardboard cartons or other s~itable packaging which 
co mp lies wit h DOT ,- eq u l at ions. 

3. LEAKING FL.ASK PROCEDURES 
If a lumi num fLasks t-.ave been punctured ()\~ damaged 
causing a leak. the product may be immEdiately used, the 
co nta i ne,- may be temp 01-,11- i I,y ,-epa ired with alum i num tape 
or the Detiaphos(R) may be transferred from the dama~ed 
flits~{ to a sound metal containe,- which should be sealed 
and prope)- Ly labeled as magnssi urn phosph ide. Tl-unSpOy"t 

the d~maged containers to an area suitable for pesticide 
storage fo,- inspect ion. Flil-ther' instruct ions and 
,-ecommf,ndations may be obtained, if ,-e'{uL-ed, fr'om 
Rese,~,-ch p,- rd ucts Compa ny. 

Handl.e empty damaged containe,-s as described unde,
"DISPOSAL OF EMPTY FLASKS" above. 

4. SPILL PROCEDURES 
lIo not flush sp i llage down d,..,Ii n wi th wat.n-. DO NOT 
use wate'- at anyt ime to cleaT! up a sp ill. Wate,- in 
contact with unreacted tablets or pel.lets wi II rapidly 
accelerate ~he production of hydroyen phosphide ya. and 
could cause spontaneous i~nltion of the ga.. If the 
spl II Is only a few minutes old and is not c~ntaminated 
by other materials, coLlect the spi llage and place it 
back into the original flask or other sound metal 
container and tighten the cap. If possible, use 
immediately. CAUTION: 'IN IGNITION MAY OCCLJR WHEN THESE 
CONTAINERS ARE HEOF'ENED • 

If the spilled m<lte,-i ... l is contaminated 0'- has begun to 
visibly decompose, gather it up and place it into open 
top, perforated gallon cans and process it immediately, 

1)0 not add more than abou~ 0"" f lasl{ (2 to 3 lbs.) of 
sp i ll.ed m.:1tel- i a l to thE! bud,et. If on--s i te 
deactiy~tion is not feasible, these open containers 
should be transported in open vehicles to a suitable 
area away from occupied bull.dlngs. Wet or dry 
deactivation may then be carried out as described In the 
section Immediately below. 
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e;. DEACTIVATION AND DISPOSAL OF UtlBEeCIEILIJILE:eBIIAI..I.Y_Ea,;eCIE:IL 
TABLET8 OR PELLETS 
a • Wei_t'leillll.t! 

Transport m .. tel-i .. l by hand 01- In open vehicles to 
open ail- away f,-om occupied 5tructu ... "s. Fi II a d,-um 
2/3 ful l with wdte.-, 

Deter'gent need no t be used f 01- mdg nes i um ph osph ide. 
Each flask of tablets or pellets should be mixed 
with no less than 1 gallon of water. Pal-tiaLLy 
spent pellets or tablets may react .uite vigorously 
du,-Ing wet deactivation If they wel-e exposed undel
cold and/or dry conditions or if the fumigation 
period was shortened. It Is suggested that a small 
portion of the product be tested prior to Immersing 
la,-<]e amounts of mater'lal In water if it is 
suspected that the product contains considerable 
um-eacted magnesium pho9phide, Due to the 
reactivity of magnesium phosphide, additions to the 
wate,- should be made slowl.y and cal-efuLLy. ALLow 
the mixtUl-e to stand with occasional sti'Ting. 8t11-
occas i ana l ly the,-eaftel- fo,- at least 6 hours. WE!a,
appropl-iah, l-espi.-atol-y protection. na NOT COVER 
THE CONT/I:LNER, IF THE CONTAINER IS COVERED TH~ 
HYDROGEN PHOSPHIDE r'EING GENERATED WILL BE CON!'"INED 
AND WIl.L DECOMPOSE EXPLOSIVELY. The wet me+hod of 
deactivation Is the ~ethcd of choice for .uantities 
In excess of 5 flasks (10 to 15 pcunds), It is safe 
to dispose of th is sl<1r1"", 

Dispose of the resulting deactiva+ed slurry, with or 
without preliminary pouring out of excess water, at 
a sanitary landfill 01- other suitable b,u-Ial site 
approved by loc~l authorities, Where permissible 
this slurry may b~ poured Into a stu~m ~wer or out 
onto the ground, 

b • l:!r:!I!:_~e.tllll.d. 
As an ~lt~rnatlve to the we~ method, when 
permissible sm .. Ll amounte (up to 5 fl~~ks) of 
pal-tlaLLy rellc1ed 0'" unr'eacted matel-ial may be 
sPl-ead out : n ~n open, sec:ur·e dl-ea away f\¥om 
occupied buildings to be deactivated by atmospheric 
mo I stul-e. 

NOTEI Never place pe l lets, "tab le~~, the 11- dU5t or 
the dust/waiel- sllJl"\-Y ina conf I ned cont.d oel- such 
as .. closed drum or plastic bags. Any hydrogen 
phosphide genel-e.ted wi LL be confined and may 
jecompose explosively. 


