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ACCEPTED 

Undo. ~?~od:; ~;dd.. \ 
Funglt.ide. ond RodentiClde Act. 
os. amended, for the pesticide 
legistered undU re,/""_ ~., 
EPA Reg, No, -L.l T' ~ 

DETIA P~:LLEl LABEl. --- FRO,a PANEL 

REm HIC·' ~IJ USI': PEBTICI[1E 
DUE TO ACUTE V1HAL.AT1UN TOXICITY OF HIGHI._Y 

TDXIC HYDf~(lG!,.N ~'HU\-;f-'IHD~ (F'HDHPHINt.. PH:5) GAS 

~~r rqtai L sAte to a"d use only by certifipd applicators for 
~Il~~~ U~~S covered by the ~pplic~tor's c~,·tificBtion or persons 
-b'!7} i nerl i n :?Icr.:(\\~tJance ",Ii 1.-n the accofUP;:.n)'i ng p,--odu...:"t man'.le 1. wor~{ i n9 
~!T~~0=-T thr- dir~c-t super'vlsion dn\..1 in the phy~)ical. p,~esenc(·? of tli·;::­
~I?,~ti-Fied ~pplic~tOl~(- Physical pr-f'".'Sf-~nce mf~ans on si-t€~ 0\- on the 
rr~mis~sc Read and follOW 1he labeL and the R~searct~ Products 
r'~mr~ny rrcduct man(18L which contai~s cOloplete instructions for 
ih~ ~af~ use of 'this pesticide. 

LIE' t i " (F~ ) F'EU..ETS 

~ fU~i~~!,t for the control of most si:ore6 produ~t insects and 
th~ir pre~~adult etages. 

Ac t i '.Ie ! n'J-I~E·d i en \": 
Ine,·t Inqredient~~.+.+ •• ) ••••••••••• , ••••••••• 43X 
'f (TT AL. " + •••• t •••••• .f f • " •• " ............ + ••••••• :1. OOY. 

!"EEF' OUT OF I~E"'\CH OF CHIU:.r{EN 

r-I"~:I-:CAUCJnN A!._. USUAr~:rO: BI H!!~-tf;;'d no l~e i ng teSt no USE' PS-tf~ 
r-\-Ot1I"C~-O has-t~ '\l1e I.t1 e-{-i·=t.uet~ -.~p I.e haya $i<:lo ex~-'l.ic:a(10 NOV 
amp I i f~mf?nt~~. 

STATEMENT OF Pf·:ACTICAL T!:;:EATMENT· 

~~ytnP+ 'lflH::: of UVf?l"'exp ()S\ll-C 1.- 0 h~""d\- o f";1 Pll pi) o~j.pl .. i cit? i:ll-f.~ hf:-Cldt~c:he t 
,-li~zi~le'~1f::r nan~eat c1ittit-:ul.t br-F!8thin9t vOnlitill(.:J, t"'lnc1 di,~r-l-l1e(~. 

!n ALL ca~p~ of ov"reXP05urc get medical a'ttentic.n immediately. 
T:3~~e '!ictim 1:0 ·1·hE.' dor.:tol" OlN C'ml~~l-~.IC~nc:y "\"r'(;-H:l'~m(-~n-t- f~'il("~i tl":Y. 

.rr.: !:lN~ OR !JU'': r FI;:nM PG.l.U~ I B IB INHAL.ED: Get expofi~d person to 
fr~sh air. Keep WA~m And make Sllre person can breathe freely. 
Xf ~r~Athinq t,~s stopped t giv~ artificial r-~spiratlo" by 
~n~~th-"io-mp\lth or other mcanD 01" resuscitation. ])0 not 9ive 
I:l "lyth i nCl by mo u th 1.- 0 (':' n t\ nt: () n~5-C: i 0 m5- P(-~l'-!:;O n. 

21987 
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IF '1 HE' r'EI..LFTS or~ THElf( !JUST Af(E ~;W""LI..m~En: [1,- i nk 0'- adm in ish" .. 
~ne ~~ tw~ qtasses of w~ter and induce vomiting by touching bdCk 
~f thrv~t with fingert or if avai lablet ad(oinister syrllp of 
ir~~act Do not give anything by nlouth if victim is unconscious 
~\. not aler·t. 

IF PEI..LETB tm '1 HI~J.R DUST GET 01-1 HIGH Ol~ CLOTHING: 
ch~k~ materiaL off cl~thes and 9hoes in well venti lated area. 
ALl~w clothes to aeyate in a velifi Lated ar'ea prior to 
l~~lndprinq, Do not Leave cont8minated cLothinq in occupied 
£InrL/~'r con·r· i '!u?d arE'as suc:h as automob i I.ef;. Vi'nf:':', mutel Y'oocns, 
~~me~1 ~tc~ Wash COtltaminated skin thoroughLy with soap and 
l'.I?tel- • 

IF nUST Fr.:OM THE F·ELl.Ef8 GETS IN EYES: Flush with plenty of 
Get medical attention. 

ManufactllTed by: l)"t i a Fl"f!ybenl t GMBH 
P. D. Box 10 
lo94'l La lldenbi.lch 
F. F\. of Germd ny 

Heseal"C:1'l Product~-i Compc":lny 
Div. of .McShares, Inc. 
P.O. Box j.460 
Gil I. i na. Ml 674()2'-lA,S(I 

<::Pl\ C",<:ab I. i shment No. ,~3Y8:~I~GOl 

EPA 1;~f.~':lis·t'-~:ltion No. :~!')4i3-·6~5 

Nt:~t C()nt(1.·nt~:;t 

N(~·t Wof~ i (.=11'1 t : 

LEFT ~'(\f~EL 

HAZAf~n£: TO HUMf.\NB f'lNn Dot1ESTIC ANIMALS 

I,EEF' OUT OF I~EACH DF GHJ:l..nl~EN 

lIANI:iEIVPDIBON 

~1.'.!.,"in\\<1\ phot;phide in Ptlll.c.'t .. , 0'" th(~i,- dust c.all he f"tal if 
r,t"~I.I.Ol ... ,I~·~dt no not qf?t in eye'S!,., in tH1~1Eho on 51·(in u,· on c:lo·thin9. 
Do Tl"1' f2c~t t ':1\- i nl·( 01- sm()l{c~ I,.·Jh i L(~ hclnd I. i nq a I.um i onm phOf-.iph i dn 
fumigSfltS. When the con'tDiner is opel\ed Detia(R) Pellets wi LL 
~,eqin ":0 I-f)l.e~35e hyd\-O~4t-;on phosl.)hlcl(:-~ (pl'l()~)phinc;.~) "Jhic:h if:) an 
e~tr~mely toxic gas. Contac1 with water, acids dTtd sOlne o1her 
li~uids wi II accel.er'ste this \·'eactioll. If d qarLic odor is 
de1.F'r::ted, 't-e'tel~ to sE~c:tion on IIIndustr'ial Hygiene Monitor'ing Ot on 
n8qe of tl,e acc(,mpnYlyln9 product manual for dPprOl'riate 



I 

~-------~.------------- -------- ----- -.- -

:"t".; 1 1)0 

f"Il:.;11:~('I 

()'::":~t'H) 

(,t-!~.":;l\ 

t,t.:;·~no 

~\L!; .• ~I:';~\ 

('1':·.:4'~1) 

f:':"~4'50 
nt.:~-;()f) 

"'.:-.... ;~!~, 
'y::/~')C) 

OI.':;..t.':!O 
I)~""t~) 

"r.:;-:n::.~1 

t'lIl!..:r;·:,o 
("I17-!~~:'(' 

( ,,",,"In 
\ I-::;(JI!;~, 
('!~t.""t{) 

O-t·f'll.!i() 

I)/~"!. ('I' 

(\1, ~ l.!;~~ 

('l~?I)() 

0~ .. "·'l!;('J 
I)h·~nt) 

()~.~~t.:;(} 

1'.t.~"I)I) 

(\/-.~'.:;~\ 

t)J~l:.:,)(-, 

~\/.~~.;~~(l 

"'~i/~')I) 
(\.'..',~!.;f\ 

( 'l!'t.' 
, :-r~(' 

t.'·S!·~t~') 
~'.'.{.Jc.:(\ 

(',t·9"() 
Ot,(~\I:." 

070')0 
('"/0';0 
1)'1' t)I) 

('71.";0 
~·:~I_\t'" 

{~·?".lJlin 

t\'l".7.')f) 

'''''7'' I~;{\ 
P·'/H"tf.! 

n·?,{~I_~.(' 

o("-/~)t.'\o() 

('-/'3J.!,() 

" :' .I,!", 
~17/·C.~(, 

o 1,?(~" 

~f\nit0rin~ procedures. Pure hydro~en phosphide gas is od~~LessJ 
th~ orl~r is due to a contaminan1. SiTlce an odor· may not be 
, ... ~:tl?c:+i-.:-d undel- eel-i'ain (:il-(:umt.;t.anc~.~s .. 1'he ('3bsenc.:e of a gal-lic 
0~or d08S not mean that hydroqcn phosphide gdS is absent. 
Dbs~rv~ pr0r~r applicatioTlt aeration, reentry and disposal 
rr·!icedIJXe<::1 speci'fif~d eL!.~f~\·Jhe)Ne In th€·~ labeLint,1 to prevt::-nt 
O'lP-l-eXp OSUl- e .. 

FI:'F!lIJl,N r ,:XPf.lSlJRE ro LlJI.! CONCnITf(,'\THINB ABOVE PERMISSIBL.E L.I'.:VI~L8 

DVEr;' A F'[,rnOIJ ,~". DAYS UI': HEEI~B !·\tIY GAIME POXSfJlHNG. 

NOTE "10 PHYSICIAN 

ALuMin~!m ph(\sphide in peLleis or their· dust reacts with moisture 
from the airt water, ac,ds t and many other liquids to release 
hyrlY·l)g0TI phosphide (phof;,phine) gat.!.. Mild exp05ur'e by inhal.ation 
c ... ~l..lse~ tIH:ll.aise (indefinite "feeLill<;, of sicJ(nE'ss)J ,Hinging of 
e~T·Ft fatigue, nausea and pre~sm·~ in cllest which are relieved 
by ~-I!!mO'.r{11. i:o T1-eC:.lh ail-. Mod(::'l-c·;!Ii:e poi~;i.oninq (:a\1~.;.es wec":l.knE.\s"SJ 
v0'f!iting, epigds·tl-ic pain (pain jusi above ihe t~·tomi;l(.-:h) .. c:hest 
~Ai~t rlj~rrhe3 And dYSpncd (diff iculty in breathinq). Symptoms 
'tlf 5~ve~··p' poisoning Irll:ty OCr:Ul" toJithin e few 110U.l"S 01- up to 

c::evPl-al. days, resul.ting in puLmoH.tH·Y' C?denl-t1 ("fLuid in lungs) flnrJ 
may I.ead to dizzinesst cyanosis ChLu.e or purple ~kiTl coLor), 
unc::onsc j OU~iness dnd dc{.':\1-h. 

T~ s~Jfficient ~tlantitYf hydroyen ~tl()sphide a"ffpcts the Livert 
~idn~ys, l.ungSt nervous system and circuLatorY sys1em. 
1!!h~!.3tion (":(",)H t:~':lUS·fl' lung C-clE.'ina (fluid in Lllnc;$.) and hYF'E"~,-emia 

(~:<r:er;.~ of hl.ood in a bocl)~ par"t), sUla!.L pel-ivflscuLc-1r b,-ain 
hemorrtl~~~g and brain ed~ma (fLtLid in tlraiTl). Ingestion can 
C?U~~ Lung and brain symptoms, b(lt d~m~ge to the visc~ra (body 
,,=~vity o\-~:':lns) is more (::ommon .. Hydro~H?n phosphieh-? poisoning t1h~Y 

l'e-s..;.u.I.-t in (1.) puLmonc·:H·Y (~demf1t (:-:D I.iv(~r el.E-?VdtC-:-H.1 s.1!:·n-um GOT t LlIH 
~ntl ~ I.k~ l i n!~ phof...;phat~\Snf r·edUC:{':'fl f'l""oth,··ocnb i n, hE"~mOl·l'"h.age Anti 
.I€!'.'ndir.~ (y~l.tot-\1 skin COL01-) and (:~) ~ciflT1f!Y hf~IIl\d·tur·id (blood in 
I.lr;nPo) :;,nd .':Ifltu-ia (::'lbnol N owl. Dl- l.acJ~ of u,,-inai.'ioT1). Pt'3tholo9Y is 
c:hf'ol~;'I~.::-i:el'·I~ti.c of hypoxia (l'xygc:-!n d(~·fi(.::iflTU'::Y in body tis~lue). 
l"'-f:\a i.'ment i~; symp -t- {UIli:l-t- i (.': of 

r;l.A'·;~jIF )"[-:1:' BY UNDr::HWr~J:Tl'Jm Ull~()RA rrJl;:II~8, INC. (R) AS TO FIRE 
11r.>'7Am·, ONI..Y l,JI-IEN USED SPECIFl.CAI .. l..Y A:, DIHEGH::D IN THE SCF'AI~(Hr:: 
rW1Tr~I,!CTXUNB THAI" {~r;:E I"()f-O (lI'" nil:. 1"IWl:IUt::T LABEL.!NG. Dt:::TIA 
PI'T I. 1'.Tel (\f-~F ~!nNCfl~mun I LOI..E. Bur l::XI·:'onUI'E TD MlHBT AIR (]r~ WATF.F( 
!;'F:~_ r~A~~r·:'J FL.AMMABLE AND rOXIe PI-ICH3PH·':Nf-: CU-\Si. SPDNTANEOUS 
T""!lTJO~! WW F'[:·BI.II..T :1:1: CON fflcn.::n BY ~1r.TER. ACIDB DR CHEMJCAU1. 
9~:i~:r:' 

._ , •• -~ _ ••••• _ ••••• _ •••••• -••• _. k_._ ._ ••• _ • ___ ._ ••••••• _ ..... M •••• N ........ _. _ •••• _ NM __ M _______ • __ ._ ..... _ ....... ___ .... _. _ ........... _ ... _ .... _ ................ NM _. _._ 
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I> RIGIH PANE:I_ 

lI!REC-' rONS FOR liSE 

It is a vioLation of t"ede,-aL law to US!? this product in a 
m~nne,- inconsistent \~ith its labeling. 

The booklets "Application Procedures for Detia(R) Pellets and -
))etia(fO TabL"'ts" and "In5t,-uc:tions to,- Intt-ansit t=umigatlon of 
Sh-ip Holds with Detia(R) F'eLLets anll TabLets" .Il-e a pa,-t 0-­

labeling. Refer to them for application procedure. and other 
Info,-mation necessa,-y to p,-ope,-Ly lIse Detia(R) PeLLets. 

TI!!S r:'I~O[lUCT 1.8 ACCOMPANIED BY THE LABEI __ INt; LISTF.D ABOV'E. READ 
AND UNDeRSTAND THE ENHR!:: LABF:l_ING. ALL PARTS OF THE LABEL.ING 
Af~!: EQUALLY J.MF'OlnANT f-IJR SAFE AND EFFECTIVE: USE OF THIS 
PRDT.llJCr, CALL RI':S£ARCH PRODUCTS CONPANY OR EPA IF YOU HAVE ANY 
l~UE8-' JONS fJR no NOT LlNIJERsrANll ANY j:'ART OF THIS LABEL.ING. 

Ref-Pol- to p,-oduct LabeLing t-or u<;~! ,-esh-ictions to pr-otec.t 
ENDANGEHED SPECIES. 

ST()I~AGE AND 1I18F'08AL 

STORAGE 

FlR~k~ should be stored in a dry, weLL ventiLated area. away 
from heat .nd under Lock and key. Post as a pesticide storage 
area. Do not contaminate water. food or feed by storing 
f'~~;tir.:ides in i:he same <=H~eac;J. used to t.;1.'o,·e the~:;,e commodi1.-ies. 

Do n')t sto,-. In bui ld J 1l9S wher'e h'lIllans 0,- domest Ic anima Ls 
,-eslde. R...,te,- to the boul< Let "ApI' I iCf.tt I on Procb1dures for 
)Jetl~(IU Pll!llets and L\~~tla(R) 1".:\111et,;" flll- .-.ddltlon,.l 5to,-aQe 
I natl-uct Ions. 

!HSF'Ol'lAL OF Ui,mEACTED OR f'AHTIAL.LY Rr-::ACTEtr F'EI._LETB (F,-orn 51' ILLs. 
leak I n9 f Las~ts 0,- 0 thm- so u,-ces) 

IInn,ac:ted 0'- pa,-tlaLLy ,-eacted De-tid(R\ 1"r"LLt!t<;.!wE! dcuteLy 
h.~nrdou.. Improper disposal of this product Is a vioLation of 
1'edm-a L Law. 

11' this product cannot be disposed of by ordinary use or 
dcco,-dlng to l.ab(~I_in~l inotnlctloll!5. C()ntdct your' atC'de P(~~;-ti(:ld~1 
~,- envl,-ollmental cont,-oL a<.lt!1\(:y 0,- thf~ hdZ.,,-dou$ wa$t(~ 
1-F.'I',-p.!H?nta-tlve a-t the IlEM'-c.'st EPA re',llonal office fo,- 'iluld,~nce. 
Do not contaminate water by disposal. 

HEHCtP.r.1 pe1.l(lts Ill-e not hllza,-dous. Fo," c.:omplr,te disposaL. spll.L 
and Imak procedures refer to the booklet "Application Procedures 
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fl.n~ l)(.::d: it.'=tU::) Pell.ets cJTlfJ lfe·t ia{R) Tnb I (.:.'tsH • 

JJJ!:'POS:'lL OF H1F'TY FL.ASKS 

1'1r::T!·lfJD IJNEt Tr!pl.l~ \' ITl~;e t las.ks iHld 'f.'ttoppel~C:j. with watl:'H-. Then 
~11-er fbr ,'pcycLinq or reconditi(lnin9t or punct(lre and dispose 
ni th~m in 8 9anit~r~' landffLL or other apPl'oved site or by 
o1he~ pro~edures approved by state and I.oeal authori lies. 
\)ispo~~~ of l-insai:e in c"il u~)11iti:11"Y I.c'Hldfill 01- by Ol·tH?l- appl~(Jved 
pr t'C'ed HlMes .. 

Remove t id~,j. and p I.iH-:f:O empty f ldSI(~J. outdo()}"·s or' in 
str~l~tul'e being fumigated unti L residlle in flasks is reacted+ 
~:·l!nctl.1.1-~ And di-=~po~;;€-~ of thf~m in -t."\ s-c1ui1:ary I.andfill. 01" other 
.::tpnl"'P.'r:?d site tn- bv othe}- P1-oc:(~d\J.\-t":!''!:-; {:.PPt-ov(2'cI by sta1:J9. and I.oea L 
authQl-i"l"ies. 

t,ENEr~AL 

t'l)nFI~I.t fetlp}"c~lt state ilnd Loc:al. di!?-P05,~l authori·tiE-:Jos fOi­
~P(,,-r.v(~d P1~~)C:E)rlH\-e~; 01:h(::-1- th.;\n tht)s(·:Jo CJ ivr.~n t':\bove. Ap-p\-oved 
~rpcpdures v~ry for ditteren£ typen of generatore. 

~I4 in doubt concerning wh~1hcr the d\tst is reacted and/or 
t:(\!~~"~l"T!in'] pI-opel'" dispos."lI. iC'chnj'lu~::~; contact ReSf?(,..."c.h f-'i"Ut!UC"tf:\ 
(~omp811}'. 
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RESTRICTED USE PESTICIDE 

ACCEPTED 

NOV 1 31987 
Und.r Ihe F.deral lMccti:cBc. . 
Fungid<io. and RodentIcide Acl. l' 

a, amended. for th .. peslic.-idt" ' 
. registered unde,Z ~ 

EPA R ••. N.. ~ ,'/'-(;'2.1'- .:r 

DUE '10 ACUTE INHALATION TOXICITY OF HIGHLY 
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The history of DetiaCR) pesticides is Long, dating back to 
the mid-1930's. In 1970 Detia(R) GAS EX-B was introduced into 
the United States. [etiaCR) Tablets and Detla(R) ~elLets 
wel-e I nt,-oduced i n 1~'T'. The manufacturel-, [let i a ~l-eybel-q 

GMBH, West Ge,-many W·'5 the eay' Ly pi onee,- in the dele Lopment 
of hydr'ogen phosphid~ al!: a fumigant gas. 

PRODUCT DESCRIPTION 
Both Detla(R) PeLLets and DetiaCR) TabLets a.-e a mix~'lre of 
aluminum phosphide C57X by weighth ammonium cal-bama", and 
m-ea wh i ch Is p.-essed into tab Let and/o,- pe l Let form. The 
neal-Ly sphel-lcaL peLLets a,-e about 3/8" in diamete,- and 
"'e i gh 0.6 g,- •• ms each. The tab Lets are either d i se: shaped 
(4/5" in d I amete,- and 1/5" th i cI:) 0'- sphe,- i ca Lin shape 
(5/8" In dlamete,-) and weigh 3.0 g'-ams each. A peLLet ",I LL 
p.-odu~v about 0.2 g.-am hyd.-ogen phosphide, the tabLet about 
1.0 g.-am. Both react with atmosphe.-Ic moistu.-e to produce 
hyd.-ogen phosphide (PH3) in the folLo",lng ",ayl 

ALP + 3 H20 ALCOH)3 + F'H3 

Warm, humid al.- acceLe.-ates the .-eaction whl Le cool, d.-y ai.­
has the opposite effect. Fo.- example, "'hen moistu.-e and 
tempe,-atm-e of the fllmlgated commod i ty al-e high, 
decomposition of DetiaCR) may be compLete In Less than 3 
days. Howeve,-,at model"lolte telr,p(~,-atu,-es and Low humidities 
decomposition may .-e,uire 5 days 0.- more. This .-eaction 
sta.-ts sLo",ly, g.-aduaLLy acceLerates and then tape.-s off 
again as the aLuminum phosphide is spent. 

l)etla(R) PeLLets and Tablets aLso c:ontain ammonium cc.,-bamate 
which Liberates ammonia and carbon dioxide as foLLowsl 

NH2 COlJNH4 2NH3 + C02 

These gases a.-e essentiaLLy nonflammabLe and act as ine.-tlng 
agents to .-educe fire hazards. lhe ammonia gas aLso se.-ves 
as a ",arning agent. 

Spent Detla(R) Is a gray-",hlte powder composed aLmost 
entireLy of aLuminum hydroxide and other app.-oved Ine.-t 
ingredients. If prope.-ly exposed, the spent Detla(R) wiLL 
no.-malLy contain onLy a smalL amount of unreac:ted aLuminum 
phosphide and may be disposed of without hazal·d. It Is D21 
considered a hazardous waste. Ho",eve.-, the pa.-tlaLLy spent 
residue from IncompLeteLy exposed Detia(R) re,ulres speciaL 
care. Precautions and Instructions for fu.-the.- deac:tlvatlon 
and disposaL wi LL be given later In this manuaL. 

(;. f'F<I.)[IUCT PACKAGING 
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The 1ablets are pack<!lged 500 10 a flasl:. The pellets are 
packaged 1660 to a flask. 

The aluminum flasks in which 1hey are packaged are 
resealabLe and seamless. Their shelf life is almost 
unliml1ed as long as the packaging remains well sealed and 
intact. Once opened, the flasl:s may be tightly resealed and 
s10red for fu1ure use. 

WI·lAT IS HYDROGEN PHOSPHIDE? 
Hydrogen phosphide, more commonly referred to as phosphine, 
is a colorless gas which is toxic to in.ect~, humans, and 
other forms of animal life. It Is very mobi Le with a high 
vapor pressure. Thus, the penetrating capabi Lity of hydrogen 
phosphide is 9~eat. The combination of high molecuLar 
ac1ivlty, vapor pressure and toxicity to insec1s at Low 
dosages accounts for Its wide acceptance as a fumigant. 

SAFJ::TY RECOMMENDATIONS 
1. Canl!fuLly read the LabeLing and foLLow instructions 

exp l i cit L Y. 
2. Never work aLone when appLying ~umi9ant from within the 

storage s1ructure. 
3. NeVel" aLLow unins1ructed pel"!;ons to handLe DetiaCR)' 
4. Approved respiratory protection must be avaiLable 

for the fumigation of structures from within. 
5. Weal" dry gLoves mllde of cotton 01" o1hel" matel"la L when 

contact with tabLets, peLlets or their dus1 is likely. 
6. Ii is preferable'10 open fumigant containers in open air 

or near a fan that exhausts outside immediately. Never 
open in a flammable atmosphere. 

7. Do not allow DetiaCR) to contact li~uid water or to 
pi le up. 

8. Dispose of empty containers and spent residual dust in a 
proper manner consis1ent with the label instruc1lons. 

9. Post "l1ANGEr~" signs on fumigated al"eas. 
10. Notify appropriate company employ~es, and provide 

relevant safety Information to local officials annually 
for use In the event of an emergency. 

11.. Hydl"ogen phosphide fumigants aloe Dili to be used fOl" vacuum 
fumigations. 

12. Exposure to hydY'ogen phosphide mus1 no1 exceed the 
a hour TWA of 0.3 ppm during application or a maximum 
concen1ratlon of 0.3 ppm af1er application Is completed. 
Th I s Inc ludes l"eentl"y into a stl"uc:tul"e. '.3. Fumigated finished foods and feeds must be ael"aterl 
48 h 0 un; t!.r.lll.r:_:t.ll._ll.ffer.llllL:t.ll._.thF._e.nILt:.o.lllil.llmer.. 

14. rl"ilnsfe\" of a 1l"E!at'ed t:ommodity to anothel" site without 
comple1e aeration (down to 0.3 ppm maximum) Is 
permissible provided the new site Is placarded. '.5. A(~l-ate contilmlnllted clothing In well ventilated al"ea 
prior to washing. 

16. Keep containers tightly closed e~cept when removing 
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pI"oduct. 
17. Do not reuse aluminum phosphide containere for any 

pUl-pose othel- than recycling or reconditioning. 
l_8. OSHA I-ecommends that the exposul-e screen I ng of 
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emp loyees be conducted to detect I mpa iI-ed pu lmonary 
function. OSHA I"ecommends that any employees developing 
the above condition be I-efen-ed fOI- medical attention. 

II. PRECAUTIONARY STATEMENTS 

A. HAZARDS TO HUMANS AND DOMESTIC ANIMALS 
Keep Out of Re~ch of Children 
l:OANGER-POISON 

Aluminum phosphide in pellets, tablete or their dust can be 
fatal if swallowed. Do not get in eyes, in nose, on sf:in 01-

on clothing. Do not eat. drink or smoke whi Le handLing 
aluminum phosphide fumigants. When the contaillel- is opened, 
Detia(R) Tablets or Pellets wi Ll begin to release hydrogen 
phosphide (phosphine) whl~h is an extremely toxic gas. 
Contact with water, aci~. and some other li.uids will 
accelerate this reaction. If a garlic odor is detected, 
reter to se~:tion on "Indust\-ial Hygiene Monito\-Ing" on page 
fOI- apPI-oPI-i~te monitol"ing pl"ocedul-es. PUI-e hydl-ogen 
phosphide gas is odol-lessl the odor is due to a contaminant. 
Since ~n odor may not be detected under certain 
circumst~nc9S, the absence of a garlic odor does not mean 
that hydrogen phosphide gas is absent. Observe proper 
~ppllcation. aeration, reentry and disposal procedures 
specified elsewhere in the labeling to prevent 
ovel-exp OSU1-e. 

FREl~UENT EXPOSURE TO CClNCt::NTRATIONS ABOVE PERMISSIBLE: LEVELS 
IJVEI~ A PERIOD OF DAYS OR WEEKS MAY CAUSE POISONING. 

B. STATEMENT OF PRACTICAL TREATMENT 
Symptoms of overexposure to hydr0gen phosphide are headache. 
dizziness, nausea. difficult breathing, vomiting and 
diarrhea. In all cases of overexposure get medical 
attention immediately. Tal-:e victim to a doctol- 01" emel-gency 
treatment facility. 

1 • If_9.rllO"_.JU:_d.I1IOLfr.ll"m_"irlt!..lIl.tIO_IIr._gll:..Llll:i~"_llO_lnbrl..Ll:l1: Get 
exposed person < fresh air. Keep warm and make sure 
person can bre~tne freely. If breathing has stopped, 
give artificial respiratloll by mouth-to-mouth or other 
means of resuscitation. Do not give anything by mouth 
to an unconscious persoll. 

!-!. 1.f._:t.he_e.~11el~.t._la.b . .J.f!±~_.Q.r._.:t.b~1I._d.u:i1_Ar.e_m~a..L..L.o.ki~d: 
})I- I nl-( or adm III i stel- one 01- two g lasses of watel- and Induce 
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vomit1ng by touching b~ck of throat with finger, or if 
available, administer 9yrup of ipecac. Do not give 
anything by mouth if victim Is unconscious or not alert. 

3. 1.1_p..e.lle.1lOL_1Qb..Lci:l_~r._1b.e.lr:_Q~L.9.eilO_~n_101:11n_llr: 
~l11ib.lngl Brush or '~hake mater i a l off clothes and shoes in 
well venti lated area. Allow clothes to aerate in a venti lated 
area prior to laundering. Do not leave contaminated 
clothing In or;cupied andlor confined area such as 
automobi les, vans, mutel rooms, homes, etc. Wash 
contaminated s~:in thol-uughly with soap and water. 

4. 1f._Ql1:1i_f.r.lllD_ille._.E!.elleilO_.lll:_iilb..Lc.t:l_!l1i:11O_1n_elCClO1 __ ._ 
Flush with plenty of water. Get medical attention. 

NOTE TO PHYSICIAN 
Aluminum phosphid~ tablets, pellets 01- theil- dust 1-eacts 
with moisture from the air, water, acids and many other 
li,uids to release hydrogen phosphide (phosphine) gas. MI ld 
e><posun'! by inhalation causes malaise (indefinite feeling of 
sic~(ness), ringing of ei;U-S, fati9ue, nausea and pressure in 
chest which <11-e relieved by nemoval to f"esh ail-. Model-ate 
poisoning causes weakness, vomiting, epigastric pain (pain 
jl~t above the stomach), chest pain, diarrhea and dyspnea 
(difficulty in bl"eathlng). SYnlptl'ms of seVel"e poisoning may 
OCCU1" within a few hOIl1"s 01" up to several days, resulting in 
pulmonary ed~ma (fluid in lungs) and may lead to dizziness, 
cyanosis (blue or purple skin color), unconsciousness and 
death. 

In sufficient ,uantity hydrogen phosphide affects the liver, 
kidneys, lungs, nervous system, and circulatory system. 
Inhalation can cause lung edema (fluid in lungs) and 
hyperemia (excess of blood in a body part), small 
perivascular brain hemorrhages and brain edema (fluid in 
brain). Ingestion can cause lung and brain symptoms, but 
damage to the viscera (body cavity organs) is more common. 
Hydrogen phosphide poisoning may result in (1) pulmonary 
edema, (2) live," e leva ted se," um GOT, LtlH a nd a lila line 
phosphatase, reduced prothrunlbin, hemorrhage and Jaundice 
(yellow skin color) and (3) kidney hematuria (blood In 
urine) and anuria (abnormal or Lack of urination). 
Pathology is characteristic of hypoxia (oxygen deficiency in 
body tissue). Fre,uent expusure over a period of days or 
",eeles may cause poisoning. TI"eatment is symptomatic. 

The f 0 II ow I ng meaSU1"eS al"e sUl3gested f 01" use lJy the 
phyfticlan in accordance with his own judgmentl 

1. In its mi lder to moderate forms (symptoms of 
poisoning may take up to 24 hours to make their 
appearance), the following is suggested I 
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a. CompLete re~t 1-2 days during which the patient must 
be kept 'tulet and warm. 

b. If the patient suffers from vomiting or increased 
blood sugar, appropriate soLutions shouLd be 
administel-ed. Tl-eatment with oxygen is l-ecommended 
as is the administration of cardiac and circuLatory 
stimuLants. 

2. In cases of sevel-e poisoning (intensive cal-e unit 
l-ec ommended) ; 

a. Whel-e puLmonay·y <:>dema is obsel-ved, stel-oid therapy 
shouLd be consldel-ed and cLose medicaL supel-vision 
is recommended. Bloo~ transfusions may be 
necessal-Y· 

b. In case of manifest puLmonal-y edema, venesection 
shouLd be pel"fol-med under vei n pl-essure conh-o L. 
Heart glycosides (I.V.) can be used In case of 
hemoconcenty·ation. Venesection may reQuLt in shock. 
In the case of progressive edema of the lungs, 
immediateLy intubate and l-emOVe edema fLuid and 
admi nistel- oxygen oVel--'PI-eSSUI-e l-esp ii-at i on, as weL l 
as any meaSUI-es l-e'tub-ed fo,- shock t,-eatment. In 
case of kidney faiLu,-e, extl-aco,-pol-eaL hemodialysis 
is necessa,-y. Then.! is no specific antidote known 
for this poisoning. 

c. If pel Lets 0'- tab Lets a,-e ingested, induce vomi t i ng. 
FLush the stomach with a diLuted potassium 
permanganate soLution or a soLution of magnesium 
peroxide until fLushing li'tuid ceases to smeLL of 
carbide. Thereafter, appLy carbomedicinalis. 

PHYSICAL AND CHEMICAL HAZARDS 
ALuminum phosphide in tablet~, pelLets 01- pal-tiaLly spent 
dust wi lL release hydrogen phosphide gas if exposed to 
moisture from the air or If it comes Into contact with 
water, acids or many other ll'tuids. PiLing of tablets, 
peLLets or dust from theil- fl"agmentatlon may cause a 
tempe,-atur'e Inc,-ease and confine the release of gas so that 
Ignition couLd occm-. 

It Is preferable to open fLasks of Detia(R) Tablets or 
PeLLets in open air or near a fan which exhausts outside 
i mmed I ate l Y. Neve,- open ina f Lammab Le a tmosphel-e becallse 
on rare occasions they may flash. When opening, point the 
container away from the face and body and slowly Loosen the 
cap. These precautions will aLso reduce the applicator's 
exposu,-e to hydrogen phosph I de gas. 

Pure hydrogen phosphide gas Is practically InsoLubLe In 
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()04:?6 
00427 
00428 
00429 

water and oi ls and Is steble et normal fumigation 
tempm-atul-es. Howevel-, It may I-e"ct with cel-taln metals and 
cause corrosion, especially at higher temperatures and 
relative humidities. Metels such as copper, brass .end other 
coppel" a lloys, and PI-"C i OU$ meta Ls such as go ld and sllvel­
are susceptibLe to corrosion by hydrogen phosphide. Thus, 
smaLL electric motors, smoke detectors, brass sprinkler 
heads, batteries and battery chargers, fork lifts, 
tempel-atul"l;:> monitol-ing systems, switching gears, 
communicati on devices, computel-s, calculatol-s and othel­
eLectronic or electrical e.uipment shpuld be protected or 
removed before fumigation. In most Cases oLl electronic 
e.uipment must be removed. Hydrog~n phosphide gas will also 
I-eact with cel-taln metallic salts and thel-efore, sensitive 
Items such as photographic fiLm, some Inorganic pigments, 
etc., should not be exposed. 

III. DIRECTIONS FOR USE 

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

a manner Inconsistent with its labeling. DetiaCR) 
Tablets and Pellets are Restr!cted Use Pesticides due to 
the acute inhalation toxicity of hydrogen phosphide 
(phosph i net PH3) gas. FOI- I-eta i l sa le to and use on ly 
by certified applicators for those us~s cove·ed by the 
appli';atol-'s cel-tification 01- persons tl-alned in 
aceol-dance with this pl-oduct manual wod,ing undel- the 
direct supervision and In the phYsicaL presence of the 
certified appLicator. Physical presence means on site 
or on the premises. 

2. Detla(R) is a highly hazardous material and may be used 
only by individuals trained In Its proper USe. Defore 
usl n9. )"'ead and fa l Low the Label pl-ecaut ions and 
directions on the labeL and In Labeling. 

AdditionaL copies of this manual are aval LabLe froml 

Research Producta Company 
P. o. Dox 1460 

Salina, Kansas 67402-1460 
913-825-2181 

3. At least two tl-a i ned pen.ons must be pr'esent when 
Detia(R) PeLLets or Detla(R) TabLets are appLied from 
within the space being treated or during reentry Into a 
fumigated or partiaLly aerated site. OnLy one trained 
person Is re.ulred when the fumigant Is applied from 
outside the area to be treated. 



00430 
00432 
00433 
004a4 
00435 
00436 
0043·~ 

00438 
00439 
00440 
00441 
(l0442 
0044:~ 

00444 
00445 

(
·')446 
~447 

00448 
004119 U 
0045l! 11 
00453 
00454 
00455 
004~;6 

00457 
00458 
00459 
00460 
00461 
00462 
00463 
00464 

( 0465 
00466 
00467 
00469 
00469 
00470 
00471 
00472 
00473 
00474 
00475 
00476 
0047-' 
00478 
00479 
00480 
00481 
00482 
004B3 
00484 
004B5 

e. 

6. 
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P,-Io,- to applying this p,-oduct, you must Inspect the 
storage structure to determine If It can be made 
sufficiently gas tight. Decide how personal exposure 
monitoring should be conducted. Notify appropriate 
company emp loyees and p,-ovide relevant. safety 
information to loc"l officials annu"l,y fo'- use in the 
event of an eme,-gency. Apply this fumigant in an 
effect I ve and safe manne'- Inc lud i ng eme,-gency pr ocedurEs. 
etc. 

Ship holds. ba,-ges, contalnel-s on ships, I-aill-oad cal-s 
and containe,-s shipped pl9gybad, by rail may be 
fumigated int,-ansit. How~vel-. fumig"ted trucks, vans, 
trai lers and similar transport vehicles ~annot be moved 
ovel- pub 1 ie ,-oads 0'- highways unt I 1 they a'-e aerated. 

Pellets and/ol- tab lets 01- thell- ,-eacted I-esidues must 
not come into contact with any processed food with the 
EXCEPTION that both can be added directly to ~~A~~~~~~ 
ttl:.~~~~jLJ:.L~e ... _ma..l1 ... _a..nlL~jlxn_g~1.1~ used in the 
manufactul-e of beel-. 

7. Protect copper, ~ilver. gold and their alloys from 
corrosive exposure to hydrogen phosphide. 

8. Do not fumigate commodities with this product when 
commod i ty t..,:nperatUl-e is be low 40 degl-ees F (5 degrees 
C). 

EFFICACY 
Complete control of listed Insect pests Is fre,uently not 
achieved. Factors contributing to less than 100X control 
are gas leakage, poor gas distribution, unfavorable exposure 
cond i t ions, etc. In add i t i on, some insects al-e less 
susceptible to hydrogen phoephide than others. To maximize 
CGnt,- 0 1 t ex f,-ecne cal-e must be Ilbsel-ved I n sea LI ng, hi 9hel­
dosages must be used, exposul-e pe,- i ods must be lengthened t 
proper application procedures must be followed. and 
temperatul-e and humidity must be favol-able. 

USE: PATTERN 
1. INSECT PESTS 

Both pe l lets and t.!\b I.ets are reg I stel-ed with the U. S. 
Envil-onmental P,-otectlon Agency as an aid in the con·tl·ol 
of the following Insectst 

almond moth 
angoumols grain moth 
bean weev I 1 
cadelle 
cp.l-ea 1 leaf beet Le 
cigarette beetle 
confused f lou,- beet le 

~,hapra beet le 
lesser grain borer 
lOa I ze weev i 1 
Mediterranean flour moth 
p I n~' bo 1 lworm 
I-alslnmoth 
red fLoul- beetle 



00486 
00488 
00489 
00490 
00491 
00492 
00493 
00494 
00495 
00496 
00497 
00498 
00499 
00500 
00::;01 

( )502 
\}0503 
00508 
00506 
00507 
00508 
00S09 
00510 
O()Sl1 
00512 
0051:!t 
00514 
00515 
00!,"j16 
0051."7 
00::'a8 
00519 
00520 
00521 
00522 
0052~ 

00525 
00~i26 

00~i2-' 

OOei:?8 
OQ5::~9 
005:50 
00531 
00532 
00533 
00534 
00535 
00536 
00~;37 

00fj38 
()05~~9 

00540 
00:541. 

U 

.. 
\J 
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de,-mest I d beet le,. 
dried fruit beetle 
d,-Ied fruit moth 
European grain moth 
flat grain beetle 
fnllt fly 

rice weevil 
ru~ty grain beetle 
saw-toothed gr'" I n beet le 
SP I de," beet les 
tobacco moth 
yellow meal worm 

granay"y weev I l Af," I ca n I zed bee 
g,-ea te," lola x ma th 
hairy fun9us beetle 
Hessian fly 

honey bee Invested 
with tracheal mite 

Indian meal moth 

2. COMMODITIES 

Both Det I a (R) Pe llets and Tab lets a,"e ,"eg Istered by EPA 
for the fumigation of the following commodities. 

a. 

b. 

BQw_egLl~ul1ULgl_C~mm~g111~~ 
almonds pistachio nuts 
barley Popco\~n 

tll"az I l nuts '" Ice 
cashews rYe 
cocoe beans saff lowe," seed 
coffee beans sesame seed 
CO'"n seed t. pod vegetabLes 
cottonseed so,"ghum 
dates soybeans 
f I Lbe," ts sunf Lo""er seeds 
f Lowe," seed h"ltlcale 
gr"ass seed vegetable seed 
m I LI.e1: walnuts 
oats ~.heat 
peanuts 
peca I1S 

E:i:.ii.\;'fi:~:ii~!LE"Q.~g~ 

The listed p,"ocessed foods may be fumigated with 
Detl",CrO. Unde>" no condition shall any p,"ocessed 
food or bagged commodity come In contact with 
DetlaCR) tablets, peLlets or residuaL dust except 
tha1: Detla(R) may be added dlrectly·to processed 
brewers rice, malt and corn grits for use In the 
manufac:tu,"e of br~el". 

P,"ocessed candy and sugar 
Ce,"ea l flo "'"15 and bake,"y m I xes 
Ce,"eaL "foods (inc:ludln9 coofties, c:racken!. macaroni. 

noodLes, pasta, pretzeLs •• nack foods and 
spaghett i) 

F","oc:essed ce'"ea l gl"a i ns (I nc lud i n9 mi lied fl"act ions 
and packaged cereal.) 

Cheese and cheese by-p,."oduc:ts 



00542 
00544 
00545 
00546 
00547 
0054(;1 
00549 
00550 
00551 
00552 
00553 
OO~;54 

00555 
00~';56 

()O~."57 
-"0558 
')0559 
00560 
00561 
OOS6:-! 
O()563 
OO!:i64 
00565 
00566 
00:'",67 
00568 
00569 
00570 
00571 
00572 
0057" U 
00575 
0057i!! U 
00578 
00579 
00580 
00f5G1 
00~)82 

00:;;83 
00584 
005SS 
00586 
00587 
00588 
00589 
00590 
0059l 
OOS'I::! 
00593 
00594 
00595 
00596 
00597 1:1. 
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Chocolate and chocolate product .. (a.sorted 
chocolate, chocolate ll.uor, cocoa, cocoa powtler, 
dark chocolate coating and mi lk chocolate) 

PI-ocessed coffee 
COI-n gr i ts 
CUI-ed, dl-Ied and pl-ocessed meat pl-oducts and dl-Ied 

fish 
Dates 
[11- i ed eggs and egg yo lk so lids 
III-led mi lk, dl-Ied powdel-ed mi LlI, nondairy Cl-ealhel-S, 

and nonf"at dl- ied mi LIt 
Dried or dehydrated fruits (apples, dates, figs, 

peaches, pears, prunes, raisins and sultanas) 
DI- i ed and l1ehydl-ated vegetab ~es (beans, cal-rots, 

lent i ls, peas, potato f lOUI-, potato products 
and lOP i nach 

Figs 
Malt 
Peanuts 
PI-ocessed hel-bs, spices, seasoninqs and condiments 
Processed nuts (almands, apricot kernels, Brazil 

nuts, cashews, f i lbey·t,., pecans, pi stach i 0 nuts and 
walnuts) 

PI-ocessed oats (j nc lud i ng oatmea l) 
Rice (brewers rice grits, enriched and polished, 

wild I-Ice) 
Soybean flour and milled fractions 
PI- ocessc;>d tea 
Yeast (including PI-Ima,-y yeast) 

Animal hide 
Clothing 
Processed or unprocessed cotton, wool and 

other natural fibers or cloth 
Feathers 
Furs 
Human hair, rubberized hair, vulcanized hair, mohair 
Leather products 
Tobacco 
Wood, cut tl-~1es, wood chiPS and wood and bamboo 

pl-oducts 
Papel- and papel- Pl-oducts 
[I,-Ied pl.<lnts and flowel-s 
8eeds «31-ass seed, or'nameTlta l her'baceolLs p I.ant !leed 

and vegetable seed) 
StI-aw Q\- hay 
Tires (for mos.uito control) 



()05<JB 
00:'$99 
()0{'01 
00602 
()O603 
0060'1 
()060~i 

00606 
()O607 
00608 
()0609 
00610 
00611 
00613 U 
()0614 

( 0615 
.... 061.6 
0061"7 
00610 
00619 
()0620 
00621 
00622 
00623 
()0624 
00625 
00626 
006~!7 
00('21:! 
00629 
OO{,~~O 

( 
006,'<1 
006:~',, 

00;1,,33 
OC){'34 
00635 
00636 
00637 
00638 
O()639 
00640 
00643. 
00642 
00643 
006'14 
00646 
00646 
OOMB U 
006n9 U 
00651 
00l,52 
00653 
00l,~j4 
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Since hydrogen phosphide is a mobl La gas and wi Ll penetrate 
to aLL part. of the storage structure, dosage must be based 
upon the total vulume of the space being fumigated and not 
on i'he amount of bulk commodity it contains. For .,xample, 
the same amount of DetiaCR) Is re,uired to treat a 30,000 
busheL si lo whether It Is full or not. The foLlowing dosage 
ranges are allowad for bulk and space fumigations. 

--.-----------~-- .. -.---------------------------------------------
llOSAGE GUIDE 

PRODUCT f'ER 1000 CU. FT. PER 1000 BU. 
SIUBe~E_Ce~eCIIY 

PELLETS 
TABLETS 

100 
20 

725 
145 

125 
25 

905 
180 

''':TE: The max i mum dos",ge a llowed for dates, nuts and dl- i ed 
, l' its is 40 tab Lets 01- 200 pe LLets pel- 1000 cub i c faet. 

Th. 
l-e.· 
fo\ 

,. osages should not be exceeded. 
that shortened exposure period 

vlth an increased dosage. 

It is important to 
cannot be compensated 

The wide dosage l-anges listed above aloe designed to 
accommodate the variety of fumigation situations that might 
occur. The major factor in selecting dosage is the 
capabl llty of the structure to hold hydrogen phosphide 
dUl-lng the eXpOS\lI-e pel-Iod and thus obtain and sustain 
lethaL concentrations throughout. It is more difficult to 
obtain penetration of gas throughout the structure in bulk 
stored commodities. An example of this is the treatment of 
qr~in 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 do.aye ranges are 
l-ecommended fOl- the val-Ious types of fumigations. 

RECOMMENDED DOSAGES f"OR SEVERAL TYPES OF FUMIGATIONS 

I:iE:r~_aE_EUMUIAII[,J~ 

1. SPACE <INCUJr.lING PACK­
AGED COMMODITIES) 

I:!aSA~E_BA~GE 
E:E:L.L.F.IS IfJI!I.F.:tS 

A. MILLS, WAREHOUSF~S, 100-300 20-60 

U~lLaE._!.IaL.UMJ;;l! 

1000 CU. FT. 

/; 

/ 



006t=J~; 

00656 
006S8 
0()659 
00660 
00661 
00662 
00663 
00664 
00665 
0()666 
0066·jf 
00669 
0()66''> 
0067{) 

( 0671 
J0672 
00673 
006"74 
00675 
0067(, 
00677 
00678 
0()679 
0068() 
006f:11 
00682 
00683 
~K'684 
O()685 
00686 
0068"7 
00688 
()()689 
00690 
0()69l. 
()0692 
00693 
00694 
00695 
00696 
0069 i' 
0()698 
00699 
0()7()O 
0070l. 
()()70:~ 

00703 
()0704 
0070\5 
00"706 
0070"' 
00708 

ETC. 
B. BAGGED COMMODI TIES 150--300 
C. ltRIED FRUITS. NUTS 100-200 

AND DATES 
D. STORED TOBACCO 100-200 

2. BULK STORED COMMODITIES 
A. VERTICAl. STURAGE 150-300 

B. TANKS 

200-375 

200-350 
250-450 

c. Fl_AT STORAGE 250-725 
(LOOSE CONSTRUCTION) 325-900 

D. FARM BINS 

E. RAIL CARS 

F·. BUNKERS. TARPED 
GROUND STORAGE 

H. SHIPHOL.DS 

350-72~; 

450-900 

150-350 
200-450 

150-350 
200-450 

150"~400 

200-375 

150-330 
200-41.3 

30-60 
20-40 

20-40 

30-60 
40-75 

40-70 
50-90 

50-145 
65-190 

70-145 
90-190 

30··70 
40-90 

30-70 
40-90 

30-80 
40-75 

30-66 
40-83 

1000 CU. FT. 
1000 CU. FT. 

1000 CU. FT. 

1000 CU. FT. 
1000 BUSHELS 

1000 CU. FT. 
1000 llUSHELS 

1000 CU. FT. 
1000 BUSHEL.S 

1000 CU. FT. 
1000 BUSHELS 

1000 CU. FT. 
1000 BUSHEI.S 

1000 CU. FT. 
1000 BUSHELS 

1000 CU. FT. 
1000 BUSHELS 

1000 CU. FT. 
1000 BUSHEL.S 

*Volume or storage capacity of the area beinq treated. 

The uppm- dosages listed aloe l'ecOfllfllended in stl-uctul-es that 
are of loose co .• tructlon. 

£. SEALING 
"Inere are manY factor~ affecting a fumi9ation but most are 
mino\- c:ompal"!;)d to sealln",. PI-Opel" sealln9 Is neCeSSlIl-Y to 
Insul-e effective c:ontl-ol of inmects and to pl-otect fIlan and 
other forms of life In adJoinin9 encloued areas from 
hydroC]el1 phosphide durln9 the fumigation. PY"opel- sealing 
must Include the closure of all openings e~cept tiny holes 
or narrow cracks that are very difficult to •• al. Maximum 
results, however. can be achieved If even these are sealed. 
1"0 l Yethy lene sheet i ng and mas~ci n'3 01- d u(: t tape are ade·tua te 
siMlin9 matel-Ials. Contact Reseal-c:h Pl-oducts Company fOl" 
additional information. 

F. l::XPOSI)f,E GtJ WELl NF:S 



(10'70'>' 
00710 
00711 
00712 
00'713 
00714 
007115 U 
00717 
00718 
QO'?:?,O 
00721 
0072:? 
00723 
00724 
00'725 

( 
07:M 

,0727 
00720 
OO'l2'>' 
0073(l 
00731 
00-/32 
007.3,~ 

007:;\4 
007.35 
00'?36 
OO?3? 
007~m 

0073'>' 
00740 
00741 
00742 
00743 
00744 
00745 
00746 
0074'i' 
00'74B 
00749 
OO'7l"iO 
00751 
()O'7~j2 

00753 
007:':i4 
00'755 
()O"l~j6 

O()?57 
0()'7l'i8 
0075." 
00760 
00'761. 
00-/62 
00'763 
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The following table may be used as a guide In determining 
the minimum length of the exposure period at the Indicated 
'tempel~at U\"es. 

TEMPERATURE TO WHICH 
FUMIGANT ANn/OR 

l~a~CIa_aB~_~~EQSEO_ 

Belo,"" 40 F 
40 F 53 F 
54 F - 59 F 
60 F - 68 F 
Above 68 F 

PELLETS 

no Not Fumigate 
8 daYf>(192 hrs.) 
4 days (96 hrs.) 
3 days(72 hl-s.) 
2 days(48 hl-s.) 

TABLETS 

IIO Not Fumigate 
10 days(240 hrs.) 
5 days 0.20 hl-s.) 
4 days(96 hn;.) 
3 days <72 hl-s.) 

The length of the fumigation must be great enough so as to 
provide for ade,uate control of the Inse~t pests which 
infest the commodity being treated. It is necessary to 
lengthen the fumigation at lower temper~tures since insects 
are more difficult to kl II under these conditions. tn this 
regard. the temperature to wilich the insects are exposed is 
the critical fac~or. 

Thel-e Is little to be gained by extending the exposul-e 
period If the structure to be fumigated has not been 
cal-.!fuLLy sealed. C,ll-eful sealing Is I-e'~ull-ed to ensul-e 
that ad~"tua te gas leve ls ar'e Y'eta i ned. Pl- opel- app 11 Col t I on 
procedures must be followed to provide satisfactory 
distribution of hydrogen phosphide gas particularly In the 
fumigation of bulk commodity contained in large storages. 

When pellets or tablets are not uniformly added to a bulk 
commodity mas!; (I.e. 5uy'fec;e appl,lcation 01- shallow pl-oblng) 
exposul-e times must be substantiaLLy I.engthened to allow 
penetl-atlon of ga~1 throuqhout the cOf .. modlty. As a "I-ule of 
thumb" a mi nlmum of 1 day should be added to the exposul-e 
time listed abov~ for each 10 feet the gas must penetrate 
downward. It is preferable to add 2 days for each 10 feet. 
Some structures can only be treated when completely tarped. 

In addition, the fumigation period should be to~g enough 
that the production of hydrogen phosphide has e~sentially 
ceased. This wi IL nlinimize wOI-~tel- exposure· dUI-ing fUI-thel­
storage and/or processing of the treated bulk commodity as 
we 1 L as I-educe hi! zar'ds I n the d I sp osa 1 of spent il 1 um I num 
phosphide products remaining after space fumigations. 
lemperature and humidity to which netla(R) Pellets and 
T.1b lets al-e exposed al-e I mpoI- t.1 nt to th is deter'm Ina t Ion 
since both lower temperature. and/or dry air retard gas 
rel.ease. 

Conse'tuent Ly, exposul-e pel- I ods I-ec:ommended I n the tab Le ill-e 
minimum periods and may not be ade,uilte to control all stored 
product pests under alL conditions. This I~ particularly 

, 
'{\\) '\ 



( 

00'764 
00'?65 
00166 
OO?67 
0076B 
00769 
00'770 
007"71 
00773 
007"74 
00775 
O()"?76 
O()7T7 
()0771:l 
00779 

( "'-/80 
v0781 
()0?82 
O()7IX~ 

00'784 
007E}5 
00786 
00787 

true at lower temperatures (below 60 degrees F). N~r will 
th<oy "lway,> pl-ovide fOI- the r:essation of the Pl-oduction of 
hydrog~n p~osphide when pellets or tablets are exposed to 
i narie'{llate mo Istul-e leve l". Gl-a in at 70 degl-ees F and 12 
pen:&r.t mOIS"rUl""e provides mOl-e than ade·tuate conditions fOl­
fumigai"ion. 

If t:,e temp"'"l-atu;-s to wh I eh the insects are exposed is 
WI!I'm(N- ~I''''n the tempel-atul-e to which the pellets or tablets 
in-e expilsed (i .e. may ocem- in a wintel- space fumigation), 
It may be possible to obtain an effective Insect ki It before 
the fumigant Is tntall" spent. In this event it is 
p.rmisBible to conelu' a space fumigation as soon as an 
eff<?ctive ki It he.-; b~),:n achieved, however' in this event the 
pellets or tablets must be deactivated prior to disposal. 
Se. deactivation I~~tructions on page of this manual. 

Wh.:1neVel~ posr.t i b :')<.- expOSU1-e 
pa",M i ods i. i £'~ted on page 
effective results lieu with 
periods, proper ~pplic~tlon 
ene losul-es. 

per'lods should exceed minimum 
• \'..ernembe,-, the key to 
cOl-reet dosage, lnng exposure 
pl"ocedul-es and well sealed 



00'7861 
00790 
00791 
007<,>2 
0079~~ 
O/J794 
00795 
00"/96 
00797 
00798 
0079<,> 
OOBOO 
00801 
00803 
()O!304 

( )805 
00806 
00807 
008061 
008l0 
0081,1 
00813 
OOBl4 
0081S 
00816 
OOl~17 

OOB1f~ 

0081.9 
O()fJ:W 
OOa:?l 
OOO:':!::! 

( 00823 
00824 
O<)H~!~5 

00826 
0082'7 
00828 
00829 
(,oa:~o 

OOB31 
0()O:52 
00833 
OOB~H 

OO!:l3!,j 
OOln6 
O()O~'5'~ 

008:513 
00840 
00841 
00842 
00843 
001344 
00845 
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G 13. APPLICATION PROCEDURES 
1. GENERAL STATEMENT 

U 

u 

u 

The f'o L Low I ng i nstr uc t Ions are I ntended to PI' ov I de gene."a L 
guideLines for typicaL fumigations. These in$truction5 are not 
Intendmd to cover every type of situation nor are they meant to 
be ."est."lct Ive. Other p,"ocedu."es may be used if they a,"e safe, 
effective and con~I'!!tent with the prope,"tie'!! of aLuminum 
phosphide products. 

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

a. QJ!.!Dm,Q,d,iiie:;;1 Listed ."aw ag,"lcuLturaL commodities, seeds, 
wood chips, animaL feed and feed ingredientsl and p,"ocessed 
b,"ewe,"s ."Ice, maLt and co,"n g'"its used In the manufactu."e 
of beer, 

b • a:t.l),r:s1,ga_S.t,r:lI~illr:t:~ I Bins, t a nf: s, s I Los, g r ana r i es, f La t 
storage. bunker's. buH: rai L ca."s, etc. 

c • f,:l:l!.~Illd.lAr:~lLEl),r:_,!>!~r:,tl.!;'iI.,LSil!r:s1.g~: (c (J nc,"ete uP'" i <;Ih t bins and 
other silo type bins that can be .uickLy transferred) 

(1) Fo." best y'esu 1 t5 aLL c,"acf:s and open I ngs with 
the exception of fl LL openings shouLd be cLosed 
or sealed prior to fumigating the bin. To this 
end, vents near the bin top connecting adjacent 
bins shodLd be sealed prior to the fumigatlDn. 
If the bin Is enter~d to seal these openings 
after the fumigant has been added, proper 
respiratory protection must be worn. 

(2) Determine minimum exposure time based on commodity 
temperature and moisture. At commodity molstures of 
below 11.5"', exposuy'e pe," I ods should be extended ,to 
obtain complete reaction of the fumigant. 

(3) CalcuLate the number of peLLets or tabLets needed 
and the rate at which they must be added based upon the 
rate at which the bin wi Ll be fl LLed. 

(4) PeLlets or tablets may be appLied by hand or by an 
automatic dispenser on the headhouse/gaLLery beLt or 
Into the fill opening. An automatic dispenser may aLso 
be u.ed to add fumigant Into the upLeg of the eLevator. 
Add fumi~ont In as continuous a manner as possibLe to 
the commodity ~tream. 

(5) Beal the bin deck openings .fter the application Is 
cornpl.ete. 

(6) Vertical bin. can also be fumigated by deep 
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prob I ng. 

(7) Bins requiring more than 24 hours to fill should 
not be fumigated by dh-ect addition as the bin is 
fl lled. These bins must be fumigated by probln0, 
surface application, or ~ther appropriate methods. 

(8) Post "DANGER" p lacal-ds on all entl-ances and on the 
discharo;;e gate. 

(9) BI ns needn't be ael-ated unt i l they are transfen-ed. 
Wol"I:el-s must not be oVel- exposed dUI-ing this tl-ansfel".... 

E:):ltt:.~d.lIl:filJii __ ElU:_E..LAi_Eiill.t:A!!.~ I (rec ta ng u lar shaped bins, 
tanks, fal-m style bins and othel- hOI-lzontal bins) 

(1) Check the storage for tightness • 

(2) To the extent pI-act ica l, sea l any vents, cl-acks 01-

other sources of leaks. 

(3) Determine application procedul-e to be used. This 
can include shallow probing, deep Pl-obing, unifol-m 
addition as the bin Is fi lled, or surface application. 

Bins requiring more than 24 hours to fill should not be 
fumigated by addition as the bin is filled since large 
·tuant it ies of gaseous fumigant may escape befol-e the 
bin is finally sealed. 

Probes should be inserted at horizontal intervals along 
the Length and width of the bin. The number of pellets 
or tablets per probe is determined DY dividing the 
total number of pellets or tablets by th~ t~taL number 
of probings. Pellets or tablets wi II be dropped into 
the probes at Intervals as the probe is withdrawn. 
Releasing all the fumigant Into the probe at once may 
I-etal-d th~ pl-oduct I on of hydrogen phosph i de and might 
cause an Ignltlop ~f yes 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 adVisable to place 1/4 of the dosage In 
the floor level aeration ducts. This fumigant must not 
contact liquid phase water. 

(4) Determine dosage and exposure time. The dosage 
wi II depem< 111 large pal-t on a combination of 
the tightness of the smal, the application 
procedure and the groin depth. The poorer the 
seal and the farther the 9as must penetrate to 
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reach throughout the bin the higher the re,uired 
dosage will be. For good results add the length 
of time re,uired for the gas to penetrate 
throughout the bin to the eKPosure time glvrn on 
page of this manual. To the eKtent 
p oss i b le, leng then the eKP OSU1-e pel- i ad. As a 
"rule of thumb" a minimum of 1 day should be 
added to the exposure time for each 10 feet the 
gas must penetrate downward. It is preferable 
to add :2 days fOl- each 10 feet. 

. \. \ .. \ 
() "j"' . 

Exposure periods listed on page. of this manual -
should also be lengthened at commodity moistures below 
11..5% to obtain complete reaction of the fumigant. 

(5) Arrange enough applicators and other workers to 
complete the job ,ulckly enough to avoid 
excessive exposure to hydrogen phosphide gas. 
The production of gas during application can be 
significantly retarded by venting fLasks 
outdoo,-s, conduct I ng fu.,igat ions when 
tempel-atm-es in the bin aloe lowest, and other 
work practices. It is often advisable to wear 
approved respiratory protection from start to 
finish. Monitori~g with a suitabLe detection 
device is re,uired to assure that the 0.3 ppm 8 
hou,- TWA is not (~xc:eeded. See "Indust,-Ial 
Hygiene Monito'''ing'' sl~ction on page of this 
manU8 L. 

(6) It is often advisable as an additional sealing 
measur'e to c ovm- th~, c ommod i ty with p last::: tarps. 

(7) Seal all remaining exits. 

(8) Post "DANGER" p lacal-ds Oil and lock all ent,-ances. 

(9) The bin needn't be aerated unLess reentry is 
l-e,ui,-ed. Consult safety p,-ocedu,- .... listed eLsewhe,-e 
In lauellng. 

E:r.:.o.!;.Ii!!.I.II t:li!lii _ f .0. t: _II 1I111i li!t:liI _ ra n!.l. _ 01 b li!l: _ Q 111 d.o. .o.r. _Ia.t: I?Ii! d 
CII.mrn.o.d.l:t.la121 

Cl.) See steps "3" and "4" I n sect I on "d" above. 

(2) When tarps are being spread over ground storage 
they shouLd be gLued, cLamped or otherwise 
sea led togethw-. Sand 0'- w.1te,· snaf:es can be 
used f 0\- .!1 91- 0 II lid sea L. 

(3) AppLication may be made through slits In the 
tan' 0'- the 'ta,"p can be sp,-e<!ld OVEn- the 
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commodity after application. Seal slits after 
application. 

(4) Post "DANGER" p lacal-ds. 

(5) This is an outdoor application so safety 
monitoring and respiratory e~ulpment are not 
l-e°'lU i I-ed. 

f • E:r:l!.t;.ad.lll:.alii_1l!.1:0_BQll_~;U:'lii ... _Cllj}1tlllDar:l5 ... _Ir:o\lt;.Ulii ... _i1Dd. 
1I.tbel:._Il:.aD~E!.1Il:.1_!.1eblt;.oLelii I 
Rai l cars, containers, trucks, and other transport 
vehicles loaded with bulk commodities to which 
Detla(R) Tablets or Pellets may be added are treated 
in essent i a lly the same w,~y as any othel- storag£< 
facility. Detia (R) may be added as the vehicle is 
be i ng f i l led, the dose may be scatteroed over the 
surface after loading has been completed or the 
ta~lets or pellets may be probed below the surface. 
Carefully seal any vents, cracks or other leaks 
particularly if the fumigation is to be carried out 
Intranslt. Remember, rai l cars and containers 
shipped piggyback by rail may be fumigated 
intransit, but it is not legal to move trucks, 
trai lers, etc., over public roads or highways unti l 
they al-e ael-ated. See section "III.J" on page 
of this manual for ,oecommendations on placarding, 
commQdity aeration and training of persons 
authol- i zed to' I-emove p lacan! i ng. 

Notify the consignee if the commodity is to be ~lipped 
under fumigation. If the consignee is unfamiliar with 
proper handling of fumigated rail cars, it is recommended 
that they be provided with the necessary information. 

(1) Gemel- a l 
Since on farm storage is almost jlways flat storage, 
I-efel- to "PI-ocedul-es fOI- Flat Stol-age" I'n page of 
this manual. The instructions which follow provide 
additional guidance. 

(2) Sea ling 
Leakage is 'the sing Le most i mpor'tant cause of 
failure In the treatment of farm bins. Since 
these bins "I-e usua l ly sm,' l l by compal- i son they 
have a higher leakage area in proportion to 
tll~lr capacity. Most wooden granaries are so 
porous that they cannot be successfully 
fumigated unless they are compl.etely covel-ed 
with plastic wheeting or simi lar tarp. Steel 
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bins a'"e aLso usuaLLy of ve,"y Loose const,"uction 
and therefo,"e. ,"e''I.ulre much atientlon to seaLing. 
ALL vents and aeration ducts must be tightLy 
sea Led us i ng 4 miL po Lyethy Lene sheet i ng 0'" its 
e'lU i va lent. The p last i c must be sea Led d i ,"ec t Ly 
to the metaL with tape or other adhesive. It is 
not sufficient to "cinch up" the pLastic as with 
a beLt. The surface of the grain shouLd be 
covered with pLastic sheetl"g after Detia(R) has 
been app L i ",d. Ta,"p I n9 of the g,"a i n su,"f ace wi L l 
g,-eat ly ,-edUce le<lf:age. Othe,- sea II ng 
techni'lues a'"e ,-ec~mmende<l. i.e. closure of all 
Large cracks with cauLking, foam insulation or 
other seaLant. Sealing these cracks will 
greatly reduce the re'luired dosage. Two mi l or 
thicker pLastic can be used for tarping the 
g,-ain su,"face, how",ve,", the plastic used on the 
outsid.? of the bin should be at least 4 mi ls. 
When an ent lI"e st\"uctu,"e is tarped the p I.ast i c 
must be at least 6 miLs thick to prevent 
excess i ve tea," i llg du,- i ng the fum i gat ion. 

(3) Dosage 
Unless aLL the large cracks are sealed as described 
above the dosage recommended should be 90-180 tablets 
0'" 45()-·900 peL Lets pe," 1000 bu. capac i ty of the space 
under the plastic tarp. 

(4) Additionat Application Inst\-uctions 
Probing tabLets or pellets into the grain mass 
is the recommended method of application. Probe 
insEl,"tions shouLd br~ scatter'ed evenly ove," the 
surface. A rigid PVC pipe, about 5 to 7 feet 
Long and 1 1/4 in"h diarneto,," can be used. In 
th i s event, u~;e about 20-50 tab Let", 0'" 100,-250 
pe L Lets pe," pr'obe. The fum Igant Is gradua L Ly 
reLeased Into the probe as It is withdrawn from 
the grain. ReLeAsing all the fumigant into the 
probe at once may retard the production of 
hydrogen phosphide and might caUSe an ignition 
of gas tr<lpped in the clump of pellets or 
tabLets. PLace no more than 1/4 of the total 
dose in fLoor level aeration ducts. Be sure the 
Inside of the aeration duct is dry before adding 
the pellets or t.blets. Addition of DetiaCR) to 
water in an aeration duct Can cause a fir",. 
SeaL the aeration fan ~s described above. 

(5) Additional Precautions 
Do not fumigate bins that wiLL be entered by humans or 
animaLs prior to aeration. Do not fumigate ar~~s which 
house e'luipment containing c~pper or other metaLs which 
wi II be corroded by hydrogen phosphide. This incLudes 
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electrical and electronic e,uipment. 
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P lace "DANGER" p lacal-ds on entl-ances to the bin and 
near the laddm-. See st!ction on "PLACARDING OF 
FUMIGATED AREAS" 0 n page of th is manua l. 

If monitoring e,uipment Is not avai lable, an approved 
canister respirator must be worn for Indoor 
application. If an appr~vt!d respirator is not 
available, application must be done from outside of the 
site to be fumigated. Also l-.f>fer to all other 
precautions given In this manual. 

(6) Post Aeration Treatment 
It Is good practice to spray the grain surface with an 
approved Insecticide protectant to retard reinfestation 
and to fog the space above the grain to kill existing 
adult flying insects. 

.3. APPL.ICATION PROCEDLIRES FOR SPACE FUMIGATIONS. 

a • E:l:llt;liltlllJ:.1il5_f.o.J:._Ml.L1~ ... ,_1II"il:'lilh,IHI51il5 ... _ElllltLEJ:.lu:al:551DlLE14Di5, 
t::ha.mb.lilJ:.lii.l._IJ:.Ilt;[;,lii.l._IJ:.4,L1IilJ:.lii.L_t::.o,Di41Dfill:5_il.DtLlliblilJ:._Siil.ilt; 
Slilil.li1.b.l~_EDt;1115~J:.~5 

(1) Determine the dosagE! of tablets or pellets to be 
applied based upon the following parameters for 
space fumlgatlonl 

The vo lume of the structul-e 
The a il- and/Ol- commod i ty tempel-atul-e 
The genel-a l tightness of the structure to be 
fumigated. 

(2) Detel-m I ne exposUl-e pel- i od based on the "Exposul-e Gu ide" 
on page of this manual. 

(3) Seal all openings except for the door being used to 
enter and leave. Pay particular attention to openings 
to connecting or adjacent structw ~s. 

(4) Place tl-ays 01- sheets of Kraft p""m- 01- foi l, up 
to 12 s,. ft. (1.1 S''l' m) in an,a, on the flool­
throughout the structure to hold Detia(R) Tablets or 
Pellets. 

(5) Spread Detia(R) on the sheets at a density no 
gl-eat<,,- than 30 of;~b lets pm- s,. ft. OJ- 75 pellets pel­
s,. ft. This cGrresponds to slightly more than 
one ha If f l,)sk of t"b lets 01- one ha I.f f lash of pellets 
per 3' x4' sheet. Chec:f( to see that the)-' have nllt piled 
up and that they are spread out evenly to minimize 
contact between the individual tablets or pellets. 
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(6) Pellets and tablets may also be applied in moisture 
permeable envelopes to fumigate commodities. When 
fumigating In this way the envelopes must be fastened 
to a substant la l support. Place no more than 10 
pellets nor more than 2 tablets Into one envelope. 
DetiaeR) Pellets and Tablets shall not be placed in or 
~ttached to commodity packages Intended for 
reta I lel-s. 

(7) When fumigating multiple story bui ldings, each 
floor Is considered a separate enclosure. Application 
should begin with the top floOl- and end with the gl-OUTld 
flo 01- • 

(8) Seal all remaining exits. 

(9) Placal-d and lock all entl-ances. 

(10) /leI-ate the stl'uctul-e upon comp let i on of the expOSU1-e 
period. Standard aeration time and practices should be 
devel.oped using a low level detection device. 

(11 ) 

Practices wi II vary widely at different sites but wi II 
usua lly Inc lude open I ng windows, dU01-S, and vents and 
activating any venti lation e~uipment. Reentry of an 
unael-ated stl-ucture must be done In pa i I-S weal- i ng 
appropriate respiratory e~uipment. 

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

01- pe llets. 
of this 

(1) Genel-a l 
Follow the pertinent Instructions given immediately 
above I n pa,~t "all. 

Use of plastic sheeting or tarpaulins to provide a 
fumigation enclosul-e is onC! of the easiest and least 
expensive means fOI- pl-ovidlng I'elatlvely gas tight 
enclosures which are very well suited fur fumigation. 
Plastic tarps are penetrated only very slowly by 
hydrogen phosphide gas, and tight coverings are readl ly 
f ol-med fl- am the sheets. The vo l ume of these enc losl1l-es 
may vary widely. 

(2) Sea II ng 
An enclosure suitable for fumigation may be formed by 
cGvering p~ckdged commodities with plastic aheatlng. 
The sheets may be taped, glued, or clamped together to 
provide a sufficiC!nt width of material to ensure that 
a~.,uate seaLing i. obtalnmd. If the flooring upon 
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which the commodity rests is of wood or other porous 
matel"ial, It should be l"eposltioned onto pla~tic 
sheeting prior to covering for fumigation. The plastic 
covering of the pi le may be sealed to the floor using 
tape, glue, sand or watel" sna~:es, by shoveli ng so i 1 or 
sand onto the ends of the plastic covering or by other 
suitable procedures. The plastic covering should be 
l"el nfOl"Ced by tape 01" othel" means around any sharp 
COrnel"S' 01" edges in the stack so as to reduce the risk 
of tea," i ng. Th i nne," sheet i ng, about 2 mils, Is 
suitable for most Indoor tarp fumigations. However, 4 
mi 1 plastic 0'" thicker Is mo,"esultable for outdoor 
application!!:. whe,"e wind 0'" othe," mechanical stresses 
are likely to be en~ountered. 

(3) Additional Application Instructions 
Tab lets 0'" pe 1 lets may be app lied unde," the edge 
of the tarp or through slits. The pellets or 
tab lets should be p,"otected f,"om condensat i on 0'" 

other source of water. The slits in the 
covering should be carefully taped to prevent 
loss of gas once the dose has been applied. 
Pellets or tablets must be placed in a single 
layer. Care should be taken to prevent the 
plastic tarp fr~m covering the pellets or 
tablets in such a way as to prevent contact with 
moist air or to confine the gas. Refer to other 
sections for dosage and exposure times. 

(4) Additional Precautions 
See appropriate precautions if the fumigation Is 
conducted indoors as opposed to outdoor~. 
Indoor fumigation precautions are handled as any 
other situation where the application is made 
from outside the area being fumigated (i.e. the 
adding of pellets or tablets to a dispenner for 
uniform addition to grain). Workers may occupy 
adjacent Indoor areas but they must be protected 
from overexposure to hydrogen phosphide by 
ade,uate sealing, venti lation or as a last 
resort, respiratory e,ulpment. 

Do not walk on stacks during the fumigation. 

Place "DANGER" placa,"ds at conspicuous points on the 
enc losu,"e. 

FolLow precautions listed elsewhere In labeling. 

(5) Ae,"at I on 
F're<:.,lJt ions must be tal{~n to .1S·';U,"e th.:- t 
exposure to hydrogen phDBPhldw n Bxce. s of 
allowed Limits does not occur both during the 
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fumigation end aeration. 

4. APPLlCATION PROCEDURES FOR INTRANSIT FUMIGATION OF SHIP 
HOLDS 

a • Gener:a..Llni.a.r:ma.11.o.n I 

(1) Shipboard fumigation Is also regulated by the U.S. 

(2) 

Coast Gua,-d Regu lat ions 46 CFR 147A. 

This pl-oduct Is toxic to fish. Keep out of lahes, 
streams end other a,uatic environments. Do not 
contaminate watel- by cleaning e,ulpment 01- disposal of 
wastes. 

, 

(1) Refer to and comply with the regulations and 
pr'ocedul-es found in U.S. Coast Gual-d Pegulatlon, 46 CFR 
147A. 

(2) Prior to fumigating a vessel for intransit cargo 
fumigation, the mdster of the vessel or his 
representative. and the fumigator must determine 
whethel- the vessel is suitably designed and configul-ed 
so as to allow for safe occupancy by the ship's crew 
throughout the duration of the fumigation/voyage. 

If I t is 'detm-nli ned that the design and 
configuration of the vessel does not allow for 
safe occupancy by the ship's Cl-ew thl-oughout the 
durat i on of the fUnllgat i on/voyage. then the 
vessel wi LL not be fumigated unless aLL cl-ew 
member's ar'e removed fl-om the vesae l. The cl-ew 
members wi II not be allowed to re-occupy the 
vessel until the vessel has been properly 
aen.ted and a detel-m i nat i on has been mad", by the 
master of the vessel and the fumigator that the 
vessel is safe for occupancy. 

(3) The person responsible for the fumigation must 
noilf'y ihe mastel- of the vessel· 01" his l-epl-esentatlve 
of the re,ulrements relating to personal protection 
e,uipment*. low range deiection e,uipment and that a 
person ,uatified in the use of this e,uipmeni must 
accom~.ny the vessal with cargo under fumigaiion. 
Emerg~ncy procedures. cargo venti lation, periodic 
monitorin~ and Inspections, and first aid mea5Ur~$ must 
be discussed with ~nd understood by 1he master of the 
vessel or his ,"eprosel,tatlve, 

(4) Seal all openings to ihe cargo hold or tanh using 
suitable, water proof, gas tigtlt materials. Lock 
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end/ol- othen.lse seCU1-e 
used to enter the hold. 
placards on same. 

all openings, manways, etc. 
Post appl-opr'l atli! "DANGER" 

(5) On tanf:el-s the ovel--space preS!oIU1-e l-el'ef system 
of each tank must be sealed by (1) the clog\ng 
of appropriate valves and (2) sealing the 
openings into the over-space with gas tight 
matel- I a ls. 

(6) Contact appropriate authorities. 

(7) If the fumigation is not completed and the vessel 
aerated before the ~anned vessel leaves part, the 
pel-son In Chal-ge of the vessel sha II i nsUl-e that at 
least two units of pel-sonlll protection e''I.ulpment and 
one gas or vapor detection device and a person 
q,uallfled In their opel-at/on be on boal-d the vessel 
during the voyage. 

(8) TJul-lng the fumigation or untl l a manned v!>ssel 
leaves por·t 01- the cargo is ael-ated, the pel-son In 
c:hal-ge of the fumigation shall Insul-e that a'l.uaLified 
pel-son using gas or vapor detection e''I.uipment test 
spaces adjacent to the fumlgat~d cargo area and all 
regularly occupied spaces for fumigant leakage. 

If leakage of the fumigant is detected, the person in 
charge of' the fumiyatlon shall take action to correct 
the leakage 01- SI1<l II I nf Ol-m the mastel- of the vesse l 01-
his rePl-esentat I ve of the leaf:dqe so that con-ect I ve 
action can be taken. 

(9) Review with the master, or his representative, the 
voyage pl-ecaut Ions and Pl-ocedul-es. 

*Personal protection e'l.uipment means a 
respirator or gas mask fitted with a canister 
designed for phosphine gas which Is approved by 
NIOSH/MSHA. A gas mask and canistel- is appl-oved 
f01- use up to 15 ppm. Above 15 ppm 01- at 
unf,nown concentr'atlons a SCBA 01- Its e'l.ulvalent 
must be used. 

(1) App lye I theY' the tab lets 01" pe llets by sca tte"; ng 
them uniformly onto 1he commodity surface uti llzlng as 
much of the total surface area ag possible, or 1n~~rt 
them uniformly IntG the commodity mass by hand or with 
PI-abe. to any depth dfJsll-ed. 

(2) Close and secur'e hatch covel-S, tanf: tups, 

L _____ _ 
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hutterworths, etc. immediately following application. 

(1) At regular IntervaLs monitor spaces adjacent to 
areas containing fumigated cargo and aLL regularly 
occupied areas for fumigant leakage using appropriate 
gas detection e,uipment. 

Special attention shouLd be given to living quarters, 
kitchens, storerooms, mess halls, keel ducts, day 
rooms, the br Idge, eng i ne room and any othel- enc LOSl'!d 
spaces occup led 01- fl-equented by crew members dUl- i ng a , 
voyagt~ • 

(2) If hydrogen phoaphide is detected, evacuate the space 
01- al-ea, locate a~d sea l off the 50Ul-c:e of the leak 
wearing appropriate respiratory protection equipment. 
Ventilate the area before aLlowing occupants ~o 
l-et urn. 

(3) Do not enter fumigated holds or tanks. 

(4) Do not open, venti Late or aerate tile fumigated 
hoLds during the voyage. 

e. E:r:at:.Sl.lIi.Lll..Tl5 .• Sl.11ILE:I:ll.t:.ed.llr:efO_Il!,II:.i.1l9_1l.l5t:.h.u:9a I 
If necessary to enter hoLds prior to discharge, test spaces 
directly abo~e cargo surface for fumigant concentration. 
using appropriate gas detection and personal protection 
equipment. Do not allow entry to fumigated areas without 
personal protection equipment, unless fumigant 
concentrations are at safe LeveLs, as indicated by a 
suitable detector. 

f • E:filr.511.niil.LL::I:ll.i(;!t:.il~e __ e::l!llF.!meDl __ a.DtL.!:I.o.D.Ll.o.r.lD9 I 

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

(2) Tan~(el- hoLds which must be entel-ed to furni,)ate and 
partially loaded hold$ on dry bulk carriers are 
fumigated from within the area being treated. 

(3) See sect I on~\ "I" and "M" on pages 
for re,ulrements. 

of this manual 

(4) If hydrogen phusphide Is detected a minimum of two 
'~ulllified persons \In ship should ween- 'the 9<lS mlls~: and 
ean I ster' dt~sc:r·1 bed tlbove wh I la ap.!l"at I ng the Cll-ee c~nd 

Locat i ng and sea l i \19 the leah. 

AF'PL.XGATION FHOCf~[lIjREB FO,( INTRANBIT F'lJM1.GA'fION OF CONTAINERS 
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ON SH:':PS 

e. When fumigating bulk commodities to which dll-ect 
addition of pellets or tablets IS not allowed or packaged 
commodities, l"I"fe,- to section "3.a" on page of this 
manual. Do not place tablets loosely on trays or sheets of 
paper or foil since movement of the container may disrupt 
the correct placement of pellets or tablets. Instead they 
must be applied In molstlll-e pel-meable envelopes as 
desc,-Ibed In section "3.a.(6)". 

b. When fumigating a commodity by direct addition of 
pellets 0'- tablets, ,-efe,- to Section "2.f." on page 
of th i s rna nua l. 

e. Int,-ansit fumigation of containe,-s on ships is 
regulated by Coast Guard Regulation 46 CFR 14?A and the 
applicato,- 0'" shlppe," must obtain and comply with U.S. 
Coast Guard Special permit No. 52-75. Contact the Coast 
Gua,-d 0'- Resea,-eh P,-oducts Company fo'- add i tiona l 
i nformat Ion. 

d. Comply with general precautions given in labeling. 

6. AF'~'U:CATION PRUCEDUHES FOR FUMIGATION OF ItARGC::S 

a • ll!iln~r:iiI..1. 
Since barge fumigation is a type of flat storage fumigation 
as well as haVing similcll-ities In Common with a ship, I-efel­
to the sect ions "F',"ocetlllres for Flat Sto,-age" on page 
and "AF'F'LICAl"ION F'ROCF,fJlJRES FOR INTRANSIT FUMlGATION OF 
SHIP HOLDS" on page • 

Barge fUmigation is regulated by the U. S. Coast Guard 
ReguLations 46 CFR 147A as modified by U. S. Coast Guard 
Special F'el-mit 2-75. The shippe,- 0,- fumiqator must possess 
this permit prior to fumigating. To obtain this permit 
contact 

b. Sf.o!a.1.1.D9. 

lI.S. Coast Gual-d 
Haz<!IY dous Mate,- la ls B,-anch 
Wash I ngton, [t.C. 20593-0001. 

Special Care must be taken In determining whether a barge 
Is suitable for fumigation. Excensive leakage may occur 
through poorly nealed hold covers. 

"I. APPLICATION pr~OC;(WIJREB FOr.: FUMIGATION OF RODENT ANI' MOLE 
BURROWS 

a • Llm:t .. _I!.L£HIl.:.r.l!.~.i.n!l_F.:£\"iO.t.:i 
Detla(R) Tablets and PeLlets mllY be L~!lecJ (lut of doan. only 
for the control of the followlns burrowIng rodents and 
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mo lesl mal-mot sp. - woodc:huc~:s and yellow-belly "'>.II-mots 
(rockchucks), prairie dogs (except Utah prairie d09), 
Norway and roof rats, mice, ground squirrels, moles (ex~ept 
in Indiana), voles, gophel-s and chlpmunl:s (except In 

Colo l i f 01- n I a) • 

b. Ae.e.l.l1:.4:tillD,_IDl>il:lIl:.i.lllDlli 
Add from 1 to 4 Detia(R) T~blets or 5 to 20 DetlaCR) 
Pellets to each burrow opening. Seal tightly by 
shovel I ng so Il oVel- the entl-ance. P~ace the pellets 
or tablets far enough down the burrow that the soil 
used to p lug the bun"ow doesn't cover' the pe llets 01-

tablets. slowing down their action. Where possible, 
SubsUl-face tunnels 01- \"'unways should be tl"eated 
every 5 to 10 feet with a dose of 2 to 4 tablets or 
10 to 20 pellets. Use lOWel" l"ates in smallel­
bUl-rows, in tight soils, undel- moist soil conditions 
and higher rates in larger burrows, in porous soils 
and/or when soil moisture is low. In extremely dry 
01- P01-OUS soi l. it Is sometimes not possible to 
obtain satisf"ctol"y l-esults. This is pal-tlculal-ly 
tl-ue in instances where the bun-ow systems aloe 
extensive sllch as moles 01- gCiphel"s. It is aLways 
better not to fumigate during extended periods of 
dry weathel-. Tl"eat l-eopened burl-ows and fl-esh 
runways a second time 1 to 3 days after the initial 
h"eatment. 

Iletla(R) may be used out of dool"s only, fOI" tonh"ol of 
bun"owing p~s·ts. 110 not use within 15 feet (5 meters) of 
inhabit~" sh-uctul-es. [10 not apply to bUI-rows which may 
ope~ under or Into occupied bul ldlngs. 

c. e:nllll:llDmania.l_,I:Ia.ztll:d.~ 
This prodUct Is highly toxic to loll ldllfe. Non-target 
Ill"ganisms exposed to hydl"ogen phosphide gas in bun-ows will 
be ki lled. Do not apply directly to water or wetlands 
.(swamps, bo<;!s, marshe~\, and potholes). Do not contaminate 
watel" by cleaning of e'-lulpment 01- dlsposlll of wastes. 

d • e:Dd.a.Dgel:ed._Se.aJ:le~_BfJl>:tt..l 1:.:t.i,QDlii 
The use of Detla(R) ROTOX(R) In a manner that maY 
Itlll or othel-wlse hal"m an end",ngel-ed 01" thl"eatened 
species or ddversely modify their habitat 15 a 
violation of federlll law~. Before u~lng this 
pest Ic Ide on I-Ilnge andl'ol" pastul-el.and I n the 
counties listed below, you must obtain the PESTICIDE 
USI~ BULLETIN FOR F'ROTEC'rION OF 'SNDANGERED SPECIE!' 
fot' thE! county in which the p."( luct is to be Used. 
ThiS hull(,lt I n Is alia i ldl1lrl fl"om yam" county ex tell;'; i Oil 

ilgent, staie fish and game office, or your pesticide 
dealer. US~ of this product In a manner 
Inc 0 TIS I stent \II I th the PF-STICWE USE:: BUl.LETIN FOR 
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PROTECTION OF ENX)ANGERED SFECIES I .. a violation of 
fedel-a l laws. 

Even if applicable cou~ty b~lletlns do not pr~hibit 
the use of this product at the Intended filte of 
application. you may not ume this product for 
control of prairie dogs In the state3 of Arizona. 
Cnlol-ado. Kansas. MOlltana. Nebl-asl':a, N~w I~exko. 
North Dakota. Oklahoma. South D~kota. Texas. Utah or 
Wyom I ng un I.ess a pl-e-c 0 nh- 0 l SUY'vey has beer. 
conducted. Contact the neare$t U.S. Fish and 
Wildlife Sel-vlce endangel-ed species specialist to 
ueterm I ne survey l-e·'I.u I n~ments I n yo UI- ai-ea. Th I '" 
sUI-vey must be Inc omp l i'3nce 10 i th the b lacft-f 0 0 ted 
fen-et survey gUidelines. uE.'veLopeu by the U.S, Fish 
and WILdLife Sf!I-vic:e, and a deter'mination must be 
made in acc:ol-da nce with the 9" I de Lines that 
b Ladt-footed fen-ets al'e not Pl-p,sent I n the 
tl-ea tment area. 

CALIFORNIA 
FI-esno. Inyo. Kel-n. Ki n9S. Made,,-a. Nel-c:ed. Mon~el-ey. 
San r.eni10. San Luis Obispo. Santa Bal-bara. 
StanisLaus and TuLare 

FLOf{IDA 
Statewide 

GEORGIA 
AppLing. Atkinson. Bacon. Baker. Ben HILL. Blecftley. 
Ben-len. BI-antLey. rH-ooks. BI-Yan. BULlodt. Calhoun. 
Camden. CanrJl.f~r. Chal"lton, Chatham, CLinch, Coffee, 
Col'tultt. Cook. Cdsp. ['er,atul-. [lodge. Dooly. 
Daugherty, E~rLy. Echols, Effingham. EmanueL. Evans. 
Glynn, Grady. Irwin. Jeff Davis. Jenftl~ft. Johnson, 
L.aniel-, l.aul-en!l, Lee. 1_lbel-ty. Lon9. L.owndes. Maco". 
Mc:Cintosh, MII.Lel-. Mltchel.l. Mont90mel")'·' Plel"ce. 
PuLaski. Screven. SeminoLe, TeLfair. TattnaLl. 
Thomas. Tift. Toonlbs, TI-eutl.en, '·urnm-. Wal-e. Wayne. 
WheeLer. WILcOK and Werth 

NEW MEXICO 
HldaL90 

UTAH 
Beaver. GarfieLd. Iran. Kane, P!ute, Sevier, 
Washington and Wayne 

WynMl:NG 
A lblil ny 
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(1) NORTH CAROLINA 
[let iaCR) Tablets and PeL lets may onLy be used 
for controL of rats and mice in the state of 
North CaroLina. Use against other pests Is not 
pel-m I tted. 

(2) OKLAHOMA 
A special pel-mit fOl- black-tal Led Pl-ail-ie d09 controL 
by polAonlng is required In OkLahoma. Contact the 
m:Lahoma State [I",partment of WI LdLife Consel-vatlon to 
obtain this permit. 

(3) WISCONSIN 
A state permit is ~equlred for use of pesticides in 
Wisconsin to controL smaLL mammals, except rats or 
mice. PLease co~tact your locaL [Iepartment of Natural 
Resources office for information. 

(4) IN[IlANA 
Use of DetiaCR) TabLets Or PelLets for mole 
contl-oL is not legaL In the state of Indiana. 

(5) MISSOURI 
A state permit Is required for use of pesticides In 
Missouri to contl-ol smalL mammaLs, except rats and 
mice. Please contact the Missouri [Iepartment of 
Consel-vat i on off ice fOl- i nfol-mat Ion. 

(6) KANSAS 
A speciaL permit for bLack-tai led prairie dog control 
by poisoning Is required in Kansas. Contact the Kansas 
Fish and Game Commission to obtain this permit. 

(7) CALlFOI';:NIA 
Use of DmtiaCR) Tablets and Pel!ets for chipmunk 
contl-oL Is not tagaL In the sta(e of Califol-ni,lo 

APF'LICATIllN F'ROCE['URES FOR FUMIGATION OF E'EEHIVES, SUPERS 
AND OTHER BEEKEEPING EllUJ.P~1ENT 

DetloCR) TabLets and Pellets may be used for the control of the 
greater wax moth In stored beehlvBs, supers and other 
beekeeping e~uipment and for the destruction of bees, 
Al'l-icani:ted b!~es, and (.1I~>eClsed bees IncLuding those Infested 
with tracheal mites and foulbrood. The recommended dosClge for 
this use Is 30-4D tabLets or 150-225 peLlets per 1000 cu. ft. 

Fumigations may be performed In charubers at atmospheric 
pressure, under tarpauLln~, etc., by pLacing the tablets or 
peLlets on trays or in moisture permeable enveLopes. De not 
Cldd mOl-e tlla n 2 tab LE!h'l 01- 1() pe L lets to each enve lope. 1-10 ney 
from treated hives or supers may only be used for bee food. 
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Wear dry gLoves made of cotton or other materiaL when 
contact with tabLets, peLLets, or their dust is LikeLy. 
Wash hands afte," use. 

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

NIOSH/MaHA app,"oved resp I,"atory p,"otect I on must be worn 
during exposure to ~oncentratlons In e~cess of permitted 
limits 0'" when concent,"ations a,"e unl{nown. 

2. PL::RMISSIJ:tLE GAS CONCENTRATION RANGES FOR RESF'IRATORY 
PROTECTION I'EVICES ' 

A NIOSH/MSMA approved, fuLL face gas mask - hydrogen 
pho!>phide canistel" comblna1'ion may be used at LeveLs up 
to 15 ppm or to escape from LeveLs UP to 1500 ppm. 
Ab ove th is I.eve L 0'" Ins It Ud t Ions where the hydr ogen 
phosphide concentration is u'~nown, a NIQSH/MSHA 
app,"oved, se Lf-conta i ned breath i ng appa,"atus (SCDA) or 
its e''lU i va lent must be used. The NIllSH/()SHA Pocltet 
Guide, 8-85, DHEW/NIOSH "?8-210, Lists these and o the," 
types of approved respirators and the concentration 
Limits at which they may be used. 

3. REQUIREMENTS FOH AVAILABILITY OF RESPIRATORY PROTECTION 

Respiratory prot.ction must be aval Lable at the site of 
appLication in case it is needed when applying Detla(R) 
from within the structure being fumigated. An approved 
fulL face gas mas~; - phosphine caniste," combination or 
seLf-contained breaihing apparatus (SCBA) or its 
e''luivaLent must be availabLe at the site of appLication. 
If SCBA 0'" its l!!"'l.ulvllLent Is not ava i Lab Le at the 
appLication site, It mU~it be AvaiLilble locaLLy, fa," 
exampLe, at a fire otation or rescue s,uad. 

Respiratory protection need not be aval LabLe for 
appLication from outside the area to be fumigated such 
as addition of tabLets or pelLets to automatic 
diapenslng Levices, etc., If exposures above the 
permitted exposure limit wi Ll not be encountered. 

Respiratory protection need not be aval LabLe for outdoor 
app Llcat Ions. 

If monitoring e,uipment is not aval Lable on a farm and 
appLication cannot be done from outside the structure, 
an approved canister respirator must be worn during 
appLication from within the encLosed Indoor area. 

J. PL.ACARDING OF FUMIGATED Ar~EA8 
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The app l icator must p ll'lc",-d or' post all entl-ances to the 
fumigated area with signs bearingl 

1. The signal wOI-d "DANGER/PELIGRO" and the SKULL and 
CFWSSBONES symb 0 lin 1"!~d. 

2. The statement, "AI-ea and/ol" commodi ty under fumigation, 
LID NOT E.NTER/NO ENTRE". . 

3. The statement "This sign may only be nnmoved aftel- the 
commodity Is completely aerated <contains 0.3 ppm or 
less phosph i ne gas). If i ncomp letely ael"ated commod i ty 
Is transferred to a new site, the new site must also be 
placarded and workers ml~t not be exposed to more than 
0.3 ppm phosphine," I 

4. The date and time fumi~ation begins and is completed. 
5. Name of fumigant used. 
6. Name, addl"ess, telephone numbel- of the applicator. 

All entl"ances to a fumigated al-ea must be pl.acarded. Where 
possible, placards should be placed in advance of the 
fumigation in order to keep uqauthorlzed persons away. For 
railroad hopper cars, placarding must be placed securely on 
both sides of the car near the ladders and next to the top 
hatch into which the fumigant is introduced. 

Do not remove a placard until the treated commodity is 
aerated down to 0.3 ppm or less. To determine whether 
aeration is complete, each fumigated site or vehicle must be 
monitored and shown to contain 0.3 ppm or less hydrogen 
phosphide gas in the'air space around and, when feasible, in 
the mass of the commodity. 

Transfer of incompletely aerated commodity to a new site is 
permissible, however, the new storage must be placarded if it 
contains more than 0.3 ppm Ilydrogen phosphide. 

WOI"~:ers who hand Le i ncomp lete I.y am"ated comnlod I ty must be 
Informed and appropriate measures must be taken <I.e., 
venti latlon or respiratory protection) to prevent exposures 
from exceeding the exposure limits for hydrogen phosphide. 

It Is recommended that the person responsible for removing 
the placards be fami L' 'r with the physical, chemical and 
toxlc:ologil:al pI"opel"tles of hydl-ogen pho~phide. They should 
also be knowLedgeable in how to take gas readings, exposure 
limits, symptoms and first aid treatment for hydrogen 
phosphide poisoning. 

K. GAS Dl::TECTION EnUlf'MENT 
Ttlel-rJ <l1"e sevel-a l I-e II <lb Le dev Ices mad:eted. One type 
Is the hand pump when used ill conjurctioll w.th the 
appropriate detector tube. They are portable, simple 
devices and do not re,ulre Intensive training or elaborate 
SUPf' 01" t I ng e,u I pment to open-a teo Futhel"mOI'e, they ",,"e 

1.",\\ .\'J " . , \ 
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inexpensively adaptable to ,'emote monito"ing p,'ocedu,'es and 
wi II measure concent",dions of hydrogen phos~'hlde in afr In 
trace amounts on up. Use instructions are enclosed with 
each pUl'l::hase. Consuli you,' local supplie,' of such 
e,uipment or contact Research Products Company for more 
i 1"fliJrmat ion. 

L. Al'~RATION OF FUMIGATED COMMODITIES 
1 • FOOnS AND FEEDS 

Tole,'ances fo,' hydrogen phosphide r'esidues have been 
estab li shed at 0.1 ppm fo,' ani ma l feeds and 0.01 ppm for 
finished foods. To guarantee compliance with these 
tolerances, it is necessary to aerate these commodities 
for 48 hours prior to offering them to the end 
consume,- • 

2. l'OBACCO 
Tobacco must be aerated fo,' at least th,'e .. days (72 
hou,'s) when fumigated in hogsheads and for at least two 
days (48 haUl'S) when fumigated In other containers. 
When p last i c l i ne,'s a,'e Ilsed, longe,' .. e,'at i on per i ods 
wi II probilbly be re''lui,..~d to aP-Y'ate the commodity down 
to 0.3 ",p'.n. 

3. As an alternative to these aeration periods, each 
containe', of a iI'eated commodity may be analyzed fa,' 
,'esidues using accepted analytical methods. If "esidues 
are less than tolerance levels, the commodity may be 
sh i pped to the co'nsume,' ,'ega,'d less of the above ho ld i ng 
pe,' lads. 

M. APPLICATOR AND Wor~KER EXPOSURE 
1. HYDHOGEN PHOSPHIDE EXPOSUHE L.IMITS 

Exposure to hydrogen phosphide must not exceed the 8 
hour TWA of 0.3 ppm for applicators and workers during 
application. Application Is defined as the time period 
covm'ing the opening of the fi,'st containe,', applying 
the <lppr'oP'''iate dosage of fumigant and closing up the 
site to be fumigated. All persons in the treated site 
and in adjacent indoor' areas a,-e cove,'eu by th Is 
exposure standa,'d. 

After application Is completed worker or applicator 
exposure must not exceed 0.3 ppm maximum concentration. 
Such expOSU1'es may occu'- because of leaf:age Into 
enclosed areas from fumigation sites, du,-Inl r'eent"y or 
du," I ng tr'ansfe,- of unae,'atl!!d commod I ty. 

2. AF'PLICA1'ION OF FUMIGANT 
Iiependlng upon tempe,-atu,"e and humidity, Detla(R) 
Tab lets and Pe llets "e lease hydrogen ph osph i de gas 
slowly upon exposure to molstur'e from the ai,'. This 
release is often slow enough to permit applicators to 
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deposit fumigant in the desired areas and then vacate 
the premi~es without significant exposure to the gas. 
If the fumigator's exposure exceeds the a hour TWA of 
0.3 ppm, apPI"oved respll"atol"Y pI"otection must be worn. 
Gas concentration measurements for safety purpOses must 
be made using low level detectol- tubes or other· suitable 
low level detection equipment. See the "Industl"ial 
Hygiene Monitol"ing" section below. Information on 
hydl-ogen phosph ide (phosph I ne, PH3) detector tubes may 
be obtained from Research Products Company. 

It Is often practical to wear approved respiratory 
protection from start to finish. This is particularly 
tl-ue when per·fo,-m I ng ltll"ge ,,\pace fum I gat ions 01" when 
fumigating bulk stored commodities in flat storage 
buildings. 

3. L.EAKAGE FROM FUMIGATED SITES 
Hydrogen phosphide is highly mobi le and given enough 
ti~e may penetl"ate seemingly gas tight matel-ials such as 
concrete and cinder block. Therefore, adjacent, 
enclosed dr·eas lif,eLy to be occupied should be examin<:>d 
to ensure that significant leakage has not occurred. 
Sealing of the fumigated site and/ol- all" flow in the 
occup ied al"eas shOUld be used to I-educ.e exposul-e. 

4. AERATION AND REENTRY 
If the area is to be entered after fumigation, it must 
be ael"ated unti [ ·the level o·r hydl"ogen phosphide gas is 
0.3 ppm or below. The a~ea or site must be monitored to 
enSllr·e that l iben!t i on of gas fl-om the tI-eated commod I ty 
does no t I"esu l tin the deve lopment of unaccep tab le 
levels of hydrogen phosphide. Do not allow reentry into 
h-eated al-eas by dny penson befo,"e this time unless 
Pl-otected by an approved resplratol-. 

~;. HANDLING UNA ERA TELl COMI10rJITIES 
TI"ansfel" and pI"ocessl ng of a treated commod I ty PI" I 01" to 
complete aeration Is permissible, however, workers must 
not be exposed to hydl-ogen phosph I de in excess of the 
permitted exposure limits. 

6. IN!IUSTRIAL HYGIENE MONITORING 
It is recommended that hydrogen phosphide eXPOsure be 
documented in an operation log or manual for each site 
and ope,"at i 011 when? expOSUI"e may OCCUI". The PUI"pose of 
this monitoring is to prevent excessive exposure and to 
detel-mi ne when and whel"e I"esp ;,"atol"y pI"otecti on Is 
re,uired. This monitoring Is mandatorY although once 
exp o 01 ll}"es have be-'en "de-I"a te Ly chal"ac tel" i zed, subse·tu",nt 
monitoring is not routinely re,ulred. However, spot 
checks should be made occasionally, especially If 
conditions significantly change 01" an unexpected garlic 
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odor Is detected. Gas concentration measurements should 
be tal:en in the wOl-kel-'s br'eathing zone. 'Monltol-Ing'is 
not required outdoors. 

·r. ENGINEERING CONTROLS AND WORK PRACTICES 
If initial monitoring shows that workers are exposed to 
concentrations in excess of the permitted exposure 
limits then engineering controls (such as forced air 
ventilation) and/or appropriate work practices should be 
used whE.'I-e possib le in an attempt to reduce expOSUI"e to 
below permitted limits. 

STORAGE AND DISPOSAL 
1. STORAGE 

Flasks should be stored In a dry, well ventilated area, 
away from heat and under lock and key. Post as a 
pesticide storage area. Do not contaminate water. food 
or' feed by stol-ing pesticides in the same al-eas used to 
store these commodities. Do not store in buildings 
whel-e humans 01- domestic animals l-eside. Keep out of 
reach of children. 

netia(R) Tablets and Pellets an, supplied in gas tight 
resealable, aluminum flasks. Do not expose the product 
inside flaslcs to atmosphm-ic molstul-e any longel- than is 
necessary. Seal tightly befol-e retul"ning opened flasks 
to storage. The shelf LIre of Detia(R) is virtually 
unlimited if the containel-s aloe tightly sealed. 

F lasl:s shou ld not be stol"lod at sub-zel-o temper'a tUl-es 
because this will Increase the possibility of an 
ignition (flash) when opened. 

2. r'ISP08AL UF U~aEeCIE~ OR EeBIleLLy._BEeCIED TABLETS OR 
PELLETS 
(Fl-om sp Ills, leak I ng f l£lsl:s 01- othel- soul-ces) 
Um"eacted 01" pal-tlally I-eacted Detia(R) Pellet~ 01-
netla(R) Tablets are acutely hazardous. Improper 
disposal of these pl"oducts is a violation of federal 
law. If these products cannot be disposed of by 
ol-dinary use 01" ac:col-djn9 to the instructions that 
fo llow. contact YOU1" state pest ic ide ol-envil-onmenta l 
control agency or the hazardous waste representative at 
the neal-est EPA l-egional office fOI" guidance. Do not 
contaminate wa·tey" by disposal. 

Some local and state waste disposal l-egulatlons may val-y 
fl-om the following l"econunendations. Disposal Pl"ocedul-es 
should be rev;ew~d with apPl-Opl-iate authol"lties to 
ensure compliance with local regulations. 

FOR SPECIFIC INSTRUCTIONS SEE "SPILL AND L.EAK 
PROCEDURES" ON PAGE OF THIS MANUAL. 
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;3. IorSPOSAL OF PELLET OR TABLET DUST FOLLOWING A SPACE 
FUMIGATION 
a • 1l.aneLiI..L 

If properly exp05ed, the residual dust l-emaining 
after a fumigation with Detia(R) wi II be a 
grayish white. spent. nonhazardous waste and wi II 
contain only a small amount of unreacted aluminum 
phosphide. Howevel-, residual dust fl-om incompletely 
exposed pellets 01- tab lets (See "EXPOSURE GUII:OE" on 
page of this manual.) will require special care. 
Confinement of ail.Lilil..L.L~ spent residual dust. as in 
a cLosed container, or collection and storage of 
large quantities of thi~ dust may result in a fire 
hazard. Small amounts of hydrogen phosphide may be 
given off from the um"eacted aluminum phosphide. and 
conf i nement of the gas lIlay l-esult ina flash. 
UNLESS IT CAN BE IIETF.:RMJ.NED WITH CERTAINTY THAT THIS 
DUST IS SPENT IT MUST BE HEI_D FOR SEVERAI_ DAYS 
BEYOND THE RECIUIRE)) EXPOSURE TIME PRIOR TO DISPOS(~L 
OR THE WET METHOD (SEE BELOW) OF DEACTIVATION MUST 
ItE USEIJ. IF THE DUST RETAINS ANY OF ITS GREENISH 
COL.OR THE WET METHOD IS RECOMMENDED. 

b • t!L~_!:Iaitl.ltl1 
In open en-eaSt small amounts (up to 5 flaslts) of 
residual dust may be disposed of on site by burial 
or by spreading over the land surface away from 
inhabited buitdings. Up to 3 flasks of this 
residual dust (4 to 7 lbs.) may be collected in a 
one gallon bucket for holding or disposal. Larger 
amounts of residual dust may be collected in a 
porous cloth bag (burlap, cotton, etc.) for holding 
and/or transportation to a suitable disposal site. 
Do not put more than one half case (8 flaslts of 
tabl.ets or 10 flasks of pellets) of residual dust in 
each bag. Always transport these bags in an open 
veh ic leo Do not pile bags. CAUTION: Do not use 
this method for dust that sti II retains some of its 
ol"iginal gr'eenish COlOI-. Nevel- confine. dispose of 
or store l-rJsidual dust in closed containel"!!1 such as 
dumpsters, drums or plastic bags. 

Spent residual dust from Detia(R) may be collected 
and disposed of at a sanitary lAndfill, approve~ 
pesticide incinerator or other approved sites or by 
other procedures approved by federal. state and 
Local authorities. 

Do not dispose of dust in a toi let. 
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c • W~i_l:Ia:t.hll.tI 
~: II an appropriate sized metal container 2/3 full 
with water. For each gallon of water add 1/4 cup of 
low slldsi ng detergent or su,-factant. Use no less 
than 10 gallons of water/detergent solution for each 
cas@ of spent material. Slowly pour the dust into 
the containe,- as the wate,- is stin-ed. Wea,­
app,-oprlate respll-atOY·y p,-otec.tlon. DO NOT COVER 
THE CONTAINER AT ANY TIME. This must be done 
olltdoors or in front of an ade,uate fan that 
exhallsts immediately outside. 

, 
Dispose of the water/dust mixture (slurry) (with or 
without preliminary pOllrlng out of excess water) In 
a sanitary landfi II or other suitable burial site 
approved by local authorities. Where permissible, 
the slurry may be poured out on the ground. If it 
is held 36 hOUI-S it may be poul-ed into a storm 
seWel- • 

4. DISPOSAL OF EMPTY FLASKS 
a. t:laihlu1_QnaS Triple l-inse fLasks and stoppey·s 

\)i \ , 

with watel-. Then offel- for recycLing or l-ec:ondltloning. 
or puncture and dispose of them in a sanitary Landfill 
or other approved site or by other proc:edures 
approved by state and LocaL authorities. Dispose of 
rinsate in a sanitary LandfilL or by other appruved 
pl-oc:edul-es. Small ·,uantities can be poul-ed out on 
the gl-ound. 

b. l:liit:t.b.J!.tI._.II'Ht: Remove lids and p Lace empty f Lasl{s outdoors 
or in structure being fllmigated until residue in 
flasks is I-eact(~d. F'um:·tu,-e and dispose of them In 
a sanitary landfill or other approved site or by 
othel- Pl-ocadures apPI· oved by state and loca l 
authol- i ties. 

SPILL AND LEAK PROCEDURES 
1. GENERAL 

A spi II other than incidentaL to application or normaL 
handling or punctured fL~sks, can produce high levels of 
~as, and therefore, attending personneL must wear a SCBA 
or Its e,uivalent when the concentration of hydr~gen 
phosphide gas Is unknown. If the concentration Is 
known, othm- NIOSH/M8HA appl-oved l-esp II-atol-y pl-otect i on 
can be wOI-n. Weal- dl-y cotton 01- othel- gloves when 
hOI nd Ling sp I L led matel- I OIL. 

2. DAMAGE Ttl FIBERBOArm CASE 
Checl{ aLum inurn fLasks. If they al"e damaged hand le as 
descl-lberJ on page • If th(~y at·e undamaged retul-n 
them to ca,-dboa,-d cal-tons 0'- nthe1- sui tab le pad,ag i n9 
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which complies with DOT ,"egulatioros. 

3. LEAKING FLASK PROCEDURES 
If a lum I num flasks hl!lve been punctured 0'" damaged 
causing a I.ea~:, the p,"oduct mdY be immediately used, the 
container may be temporari ly repaired with aluminum tape 
or the DetiaCR) may be transferred from the damaged 
flask to a sound metal container which should be sealed 
and properly labeled as aluminum phosphide. Transport 
the damaged containers to an area suitable for pesticide 
storage for Inspection. Further instructions and 
recommendations may be obtained, if re,uired, from 
Research Products Company. 

Hand le empty damaged conta i ners as desc," ibed undel" 
"DISPOSAL OF EMPTY FLASKS" above. 

4. SPILL PROCEDURE:S 
Do no t flush sp, [l",ge down d,"a i n with Wil te,". DO NOT 
use wate," at anytime to clean UP a spi Lt. Wate," in 
contact with unreacted tablets or pellets will rapidly 
accelerate the production of hydrogen phosphide gas and 
could cause spontaneous ignition of the gas. If the 
spi II is only a few minutes old and is not contaminated 
by other materials, collect the spi llage and place it 
back into the original flask or other sound metal 
containe," .lnd tighten the cap. If possible, use 
immediately. CAUTION: AN IGNITION MAY OCCUR WHEN THESE 
CONTAINERS ARE REOPENED. 

If the spilled materIal is contaminated or has begun to 
visibly decompose, gather it UP and place it into open 
top, pey·fo,"ated galloll cans and p,·ocess it immediately. 

Do not add more than about one flask C2 to 3 Lbs.) of 
spi Lied material to the bucket. If on-site 
deactivation is not feasible, these open containers 
shOUld be transported in open vehicles to a suitable 
al"ea away fl"om occupied bul ldillgs. Wet 01" d,"y 
deactivation may then be carried out as described In the 
section immediately below. 

5. DEACnVATlON AND DISPOSAL OF LI~BEeC;IE[UIF.LE:eBIIe~.LLBEeC;Ie;[,­
TABL.ETS OR PELLETS 
a • Wa:t._M~ib.D.d. 

Transport material by hand or in open vehicles to 
open air away from occupied structures. Fi II a drum 
2/3 f u 1 1 wit h Wi) t e," • 

Add 1/4 cup of low sudsl ng detey·gent 01" su'"factant 
In each gallon of water. Each flask of tablets or 
pellets should be mixed with no les~ than 1 gallon 
of watel"/dete,"gent solution. Slowly POUI" the 
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material into the water as It is stirred. Stir 
occasionally thereafter for at least 36 hours. Wear 
appropriate respiratory protection. DO NOT COVER 
'IHE CONTAINER. IF THE CONTAINER IS COVEREr, THE 
HY[IROGEN PHDSPHIDE BEING GENERATED WILL BE CONFINED 
AND WILL tlECOMPOSE EXPLOSIVEI_ Y. The wet method of 
deactivation is the method of choice for 
in excess of 5 flask~ (10 to 15 pounds). 
to dlsPoDe of this slurry. 

'Luant i ties 
It Is safe 

Ilispose of the l-esulting deilct ivated slun-y, with 01-

without pl-elimind'-y poul-ing out of excess water, at 
a sanitary landfill or other suitable burial site 
approved by local authoritiea. Where permissible 
this slurry may be poured into a storm sewer or out 
onto the ground. 

IlI:>!_Malhll.11 
As an a ltel"nat ive to the wet method, when 
pe!l-mlssible small amounts (up to ::; flasl:s) of 
partially reacted 01" um-eacted matel-ial may be 
spread out in an open, secure ar~a away from 
occupied bui ldings to be deactivated by atmosphel"ic 
mo istul-e. 

NOTE: Never place pellets, tablets, their dust or 
the dust/walel- sLun"y In a confint~d containel" such 
as a closed dl"um 01" p last I c bags. Any hydl"ogen 
phosphide genel-ated wi II be confined and may 
decompose explosively. 


