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UNITED STAT~S ENVIRONMENTAL r '«" FCIION t CEN'~Y 

WASJ.-UNbTON. 0 ~ ~'_14(,n 

CoF"f ICE (II'" 

PItSTJCI~E.S ANU 'TOXIC SUP:'TAN'CES 

Research p~oducts Company 
P.O. Rox 1460 
salina, KS 67402-1460 

SUBJECT: Aluminum and Magnesium Phosphide Registration standard 
Your letters o· bruary 23 and March 4, 1987 
EPA Reg. Nos. 2548-5 

2 
25411-63 
2548-67 
2548-68 
2548-69 
25(3-70 
2548-73 
:i548-74 

Gentlemen: 

Your submission has been reviewed and found to be accep­
table for the products listed above. 

Enclosed for each product is stamped, approved labeling. 
Incorporate any comments nO.ted on the labeling and submit 
five copies of finished printed labeling for our records. 

...-Qincerely, 

~{.~ 
Registration Division (TS-767C) 

Enclosures 
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AOOZi"nlD 
...ttl! COO\\C.MS 

!a EPit. LeIter Date<!: 

MAR161987 

DETIA GAS EX-B -- FRONT PANEL 

..... the reUer-d1 l.-tr1de. 

.... 01' .. IIJd Rod<"tJddo Act 
... dod. for the potliddo 

, S .., UA IIotI- Nu. 

~, i!?Iyr-.r-Z 
RESnnCTE:[I USE PESTICT.DI:: 

DUE: TO ACUTE INHAlATIOH TOXICITY OF 
,OXIC HYDROGEN PHOSPHUIJ:: (F'H08~'HINE. 

HIGHLY 
PH3) GAS 

For retai l sale to and us~ only by certified applicators for 
those uses covered by the appLicator's c~rtification or persons 
trained in accordance with the attached pr'oduct manual wod:in<;l 
unde,- the dil-ect sllPe,-vision and in ttlP. physic:al presence of the 
r:et~t;t;ed apptic:ato\~\ Physical p\~es.ence m~ans on site OlR on the 
pl-p-mises. Read and foLLow the ,-"bel and the Reseal-ch P"oducts 
Company p,-odur:t manual which contains complete ITlsir'uctions fo,­
the safe use of this pesticide. 

net I .. (R) GAS EK-B 

(i fumigant for' the contr'ol of most stor'ed I>,-oduct insects and 
their pre-adult st"qes. 

Active Ing,-edientsl AluOlinum Phosphide ....... 57X 
Inert In~redientS •••• t~ ••••••••••••••••••••••• 43~ 
TOTAL ......................................... 100" 

KEEP OUT OF REACH OF CHILDREN 

ttANGI;:f(/PEL I Gr~o-·PCJ! SON 

PRr::CAUCION i'lL \J8UARIO: S i usted no lee i n9 Les. no use este 
producto hasta ,ue la eti~ueta sa le haya sido explicado 
amp L lament?. 

STArEMENT OF PRACTICAL TREATI1ENT 

t'ymp1'oms of OVf.wexposw-e to hydl-ogen phOC1Ph ide a'-e headache. 
dizziness, n"usea, difficult breatllin9, vomiting and diar~~e~. 

• •• >:n ,lLl C<lses of ovewexpOSll"e 'lei' mt~dical attention i~lmedlete.lY. 
lake Victim to the doctor or emergency treatment facl llty~ •• 

•• • . .. 
XF GAS llH nU~H Fr~Clt1 Itet ia(R) GAS F.!X-·B IS INHALED I Get ex~'e';Q<I 
pet-son to 1'1"f.!"h ,l 1,-. Keep w,u'm lind rnaf(E! su,·t~ pe,"son can bl'ea~he 
freely. If breathing has stopped, give artificial re.pir6ti~n 
by mouth-to--,l\Quth 01- othel'- mean," of ,-esust: I tat Ion. [10 not, 'g.i'\Ie 
Anything by mouth to iln uncl)nsc/ous PE'I-S(ln, ... 

" , 
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I I ••• ..... 
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J.f-' THE DurH Fr(OM Ilet I a (R) GAB EX-·f! IS 8~JALLOWEDI D,"I n~: or 
atlm; 1 I stel" one 0'" two g las",es of watal" and Induce vom I t I "g by 
touc:hlng bac:k of th,"oat with flnge,". 01" If available. adminlste." 
5Y'"UP of Ipecac- ·1)0 not give anything by mouth if victim Is 
uncol\sciou~ or not alert. 

XI" TI-IE DUSr FROM Detia(R) GAS EX-£< (lETG ON SIGN OR CLOTHIHGI 
fkl\sh 0." sha~:e ma-tel"lal off clothes and shoes In weLL ventilated 
ar~a. Allow clothes to aerate in a ventilated area prior to 
I.aunde,"lng. Do not leave contaminated clothing In occupied 
and/or confined areas such as automobiles. vans. motel rooms. 
homes, etc. Wash contaminated sl{in thor'ou9hly with soap and 

"sa tel-. 

II" nLJST FROM Detla(R) GAS EX·-B GETS IN EYES: Flush with plenty 
of water- Get medical attentiofi. 

Bee side panels for additional precautionary s-tatements. 

CQ~Ir:t:ns ~\;;;LWI ... _E:e!:li IIlIOL,_t:lELWI ... 
Active f.tac:Js(No\WmaL Size)..... ·llwams •• .J.~... glwafnS ( oz.) Gas Protectant.................................. qrams 

Manufar.:tu.-ed by: Dei ia F.-.;oybe)"g. GMBH 
P. O. Box 10 
694'7 La udenbach 
F .R. of' Gel"m"ny 

Rl?sea)"ch P,"oducts Company 
P. O. llO)( 1460 
Sa 1I na. KS 6'7402-1460 

EPA Estab L i shment No. 3:59821,IG01 
EPA Registration No. 2548-59 

LEFT PANEL 

HAZARDG ro HUMANS AND [IOMESTIC ANIMALS 

KEEF' OLJT OF REACH OF CHILDREN 
DANGER/POISON 

.. . 
•• • • •• 

• 
•• • 

ALumlnl\m phosphide In D~~tia(R) GAS! EX-B can be fatal if : •••• 
s\~atl.ow",d. Do not get In eyes, in ')(Ise, on t,~tin 01" on clo+,hJ.I1'l' 
Dc, 'lOt e,lt, dl"ink 0'" smol·:e ).jtll l~J h<'indllng aluminum phosphl·o!e( : 
fl\miqants. When the container is opened DetialR) GAS EX-B will 
beg I n to .-.i! le'!tle hydr ogen ph osph i de (ph osph i nf') wh I ch II' a', 
~,xt,-emel.y toxic, g,lS. Gontact with wate,". acids aw' &ome oU,e,-
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~~~'i~ I~: w i ~~~:~4~e\-C\~~ i ~h I !n'-~&i(,9{ffiJd!?WJ~c ~~~i~~ ~~ /':7'---
~1'~~a~Z"Ql~\e.-'1a~t!:~ fo,- apPI-opl- i ate moni to,- i n'l 
rroc~dures. Pure hydrogen pho5pt\ide gas is odurless; the odor 
is due to a contaminant. Bince an odor may not be,detected 
under certain circumstances, the absence of a garlic odor does 
not mean that hydl-o'len pho.ph ide 'las i$ abs~nt. Obs~'-ve PI-01"!?I­
appl.ication, ae,-ation, ,-een'h-y alld disposal procedul-es specified 
elsp.whe,-e in t'he l<.>betin'l to pI-event ove'-~XPOSUI-e. 

F'~F.:(lUENr EXF'llSUm:: TO I_OW CONCENTRA'nONS ABOVE F-ERMISSIBLE L,EVELS 
OVER A PERIOD OF DAYS OR WE:EKS HAY CAUSE'. POISON1.Hf;. 

NOTE TO PHYSICIAN 

Aluminum phosphide in Detlla(rO GAS EX-B ,-eat:t,,; with moi",ture f,-om 
the .. ir, water, acids, and many other liquids to release 
hydrogen phosphide ~phosphine) gas. Hi ttl exposure by inhaLation 
r.:auses· rna La i se (i nd£!"f i n i te f"ee ling of '5 i c:~t ness), \~ i n9 i nq of 
ecH-S, fat i9uet 11aUSE:,1'a and (:)l-e-r:>SU\-e I n chest Nh ieh ar"e rel ieveti 
by ,-emoval to f,-esh ail-. Model .... 'ie poisoning calise .. weahness, 
vomitin'l, epigastric pain (pain just above the stomach), chest 
pain, dian-hf!a and dyspnea (difficulty in bl-~,athin<;). Symptoms 
of severe poisoning m .. y occur within a t~w hours or up to 
seve,-al. days, ,-esultin'l in pulmonar'y edema (fluid in lungs) .. nd 
may lead to dizziness, cyanosis (blue or purple shin color), 
unconsc i OllsnesS and death. 

l:n sufficient 'luantity, hYth-09en phosphide affects the livel-, 
kidneys, lungs, ner'vuus s')'"s1:em and (::il"culatol"Y systl6.'m. 
Inhalation can cause lU1Ig edema (fluid in lungs) and hYPEll-emia 
(exee.s of blood in a body part), small par ivascul.ar brain 
hemorrhages and brain edema (fluid in brain). Ingestion Cdn 
cause lung and brain symptoms. but dama~e to the viscera (body 
cavity O'''9BI-.S) is mo\o'e common. Hyc;h"oq(~l' phOtlphide p()i~o1\in9 tn~y 
,-emutt in (1) putmotla,-y edema. (2) livel- elevattod sel"U((! GOT, LDH 
~nd alkaline phosphatase, reduced proth,'ombin, h~ruorrhage and 
jaundice (yell.ow skin color) and (3) kidney hematuria (blood in 
moine) and anul-i,1 (abno,-mal, 0'- lllc:f: of m-ination). Patholo'ly is 
r;loch-acte,-istic of hypoxia (oXYgell de'f'iciellcy in body tissu(O. 
T,-eatment is ,;ympturuat ic. 

_.- -._-_ .... ----.----_.-------_ .... - .... _ ......... _- .... _-_._----------------,----_ ..... _ .... _._--
Cl..A\18II"IED flY lINnEf~~Jr;:Il'EfW LABOr~ATOHrES, INC. AS TO FIRE: i-lAZA"Ii:D 
mtt..Y t4Hr:~N lIHED BPI"CT.FXCALLY AS n:mECTf.]) IN THE HEPARAl'E • •• 
INHTRlJC'I10NS THAT Af(\:: PAfa OF THE pr(Ol)UCT l.ABELING. DETII\~R\ 
(lAS EX .. -B FUMIGANT F,{)IJDEH IS NDNt:OMDUS rU<LE ITSELF BUT F.:XP4'8CJb~ 
TO MOU31 Al.r( llf~ ~JA'rEH R":U~Af.lEB Fl_AMMAFlI..I:. AN)) '( OXIC PHm3~'HINF.~ • .GAB 
Bf:'ONrAN~:()llB HlNITIDN MAY RESULT IF GONTACT BY WATF:R, ACT.I:<Il-F.lt<: 
CHEMIGAL.S. <;IGGP 

.. #- ... -----.. -----.. ~-------- ---.... __ .. _--------_._-_._._------_._-...... _-----._-----_.-
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RIGHT PANEL 

DIRECTlONS FOR USE 

It is a violation of fedel-al law to use this produc:t In " 
manner inc:onsistent with Its l~beling. 

Th" boo~:l.ets "Application F'l-ocedlll-es fOl- Detia(R) GAS EX-B" and 
"Instl-uctions foy· Intransit FUlulgatilln of Ship Holds ",ith 
))etii3«(~) GAS EX-B" aloe a pal-t of labeling. Refe,- to them fOl­
application procedures and other inforreation necessary to 
pl-opel-Ly ur;e I'etla(R) GAS EX-B. 

·(HIt-> Pf~D))UCT IS ACCOMPANIED BY THE LABELING LISTEn ABOVE. READ 
AND UNDElmTAND THE ENTIRE LABELING. ALL PAins OF THE LAl<EL.ING 
'-1m:; E:ClLJALLY IMF'OR"((INT ~ OR SAFE AND EFFECTIVE USE or: THIS 
PfmDUC r • CALL RESEARCH PRODUCTS COMPANY OR EPA IF YOU HAVE ANY 
(~LlES'( IDNS OR no NOT UNDERSTANr' ANY PART OF TH:[S LABEL.ING. 

S roRAGE AND I'ISPOSAL 

STORAGE 

Cans should be stored in a dry, well ventilated area, away 
from heat and under lock and key. Post as a pesticld~ storage 
arei3. Do not c:ontaminate water, food or feed by storing 
peeJ"ticldes in the same arellS used to s·tol-e these comchoditles. 

1)0 not stlll-e in bulldin<js whele humi~n,; 01- domes·tlc aninhlLs 
l··~,,;icle. f~ef"l- to the "Appllc"tiotl Pl-oc;~Jdul-eS fOl- I'etia(F:) 
GAS EX·-lJ" for add i t I olli3l stol-age I nstl-ur:t Ions. 

!HSPOnAL OF LlNm:.ACTED OR PAIHIAL.L.Y F~EACTEn lIf~t I" on GAS EX-B 
(Fr·om sp i lts, le<l~:i ng flasks 01- othel- souy·c:as) 

Unreacted or partially reac;t~d Detla(R) GAS EX-B is ac:utely 
hazardous. Improper disposal of this product Is a violation of 
1'eliG!l-a l law. 

If this product cannot be disposed of by ordinary use or 
~ccordlng to labeling instruction., contact your state pes~~c'~e . .. 
~r envlronmelltal control agency or the hazardous waste • 
l-epl-Ement·ative at the ne<ll-c·~s·t EPA regional offll:~' fOI" \luld ... nci" 
[10 not contaminate watel" by disposal. : .... 

Reacted [letla(R) GAS EX-B Is not hazardous. For complete 
d Isposa I.. sp III <~nd leH~h pl-ocetiul-!>'; l-ei'el- to thc~ boof,le·t 
"Application Pl-ocedlll-el5 fOl- I:<etia(R) (lAS EX .. ·B". 

•••• • •• " . 
" , 

... 

.... Pfi ··'£::10 



. ~ .... 

. . . . 
10400 
).',)450 
'.0500 
1(~':150 

1 ()/,('·O 
t()650 
1<)"100 
10750 
V'OOO 
10B~)() 

'.09()O 
H)'15'j 
t 1 .. 0':~O 

1 '.fJ!50 
U 1 (l() 

1.1 '.50 
( ~()O 
~ • • 1. :~~j() 

11 ~~()O 
U~~::-j() 

~PG 

f 

Page 5 

DISPOSAL OF EMPTY CANS 

Dispose of in a sanitary l.ndfi II or by other approved state or 
local procedures. 

IHBPOSAL DF !lAGS 

Refer- tu the boof:let enti-tled "Applic<1tion Proc.:eduI"es fur 
Detia(R) GAS EX-B". 

GENERAL 

COllsult fed€l"al. state and I.oeal dispo~lal authOl"ities fOl" 
apPl-oved PI'·ocedUl"eS othel- -than those", Iven .. bove. ApPl"Ov('>d 
procedures vary for different -types of generat~rs. 

"11 I n doubt eoncen-ni ng whethm" the dust is l"eacted and/ol" 
con(:el"ning pl"Qpel" disposal teeh,li·~ues cOlltde"\- ReSeal"eh F'l"oduets 
Company. 

•• • •• • , .. 
• .. . · . . · .. 

:J ••• • •• 
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ACCF.PTRO 

\lilh C(h'J~lEm 
b BI'A Letter Dated: 

1'1AR 1 6 1987 
lInd., th. ~·ed",.l 1r!o00000fdo!, 
... ·t.lJ1...ti< Iclt" and kucltmtidde Act 
8lt :1.111 ~Jl.tOO. (Of' the PlSt!dde 
... ;lis ... "'" under EPA Reg. I+>. 
A <....S--¥?"-6Y RESTIUGTED USE F'ESTJ.CIDE 

IJUE '1 D ACUTE INI-IALATION TOXICITY OF HIGHLY 
TOXIC HYDI·mGEN PHDSF'HIDE (PI-IDSF'HINE, PH;!,) GA~1 

~Qr retai L sale to and use only by car'tifled applicators for those uses 
~'.r:·'-!ey(~r.i by the app~.1il:at()1~ts·cer1:ificatioT\ 01" pF1',"sons t1wainetl in 
:.?cf.:orcl-:!IncE-:-~ toJith "bVl.s;t~r"t:.ed pl~ociuct m(~nual ~'Jol~king under the dilwect 
5~r~~rvision and iTl the physical p1'esence of the certified applicator. 
1~llysic~L presence means on site ~r on the prealise~. Read and follow 
1:h~ le1be1. and i:he l~et:;ec:'ll~c:h Produc1:~ Company pr"odll..c"t manual. which 
~ontains complete instructions f~r' the safa use of this pesticid~ • 

APPLICATION prmCI:.DURES 

FDR 

Detia(R) 

GAS EX'-'£< 

HYDRUGEN PHOSPHIDE FLJI4J.GANT 
FOR 

USE AGAINST L.ISTED INSECTS 
l.jfUCH INFEST LISTED F~Al'J AGK[CUl..TUI~AL 

r;O~lI'1DrH T l: 1:.8, r,NI MAL. FI"EnS, PI~()C:l:.fJHI:.[I FOODS, 
NDNFDCll) PRUDlJGTS AND BTDIO;:ED TOBACCO 

Research Produ~ts Company 
Div. of McShares" Inc. 

P. D. BOK 1,460 
Bel I. i 1l<3" Kansas 67402··"l.4l,O 

EPA E"illbli5hm~!\\t No. 3:398;:!.I~G()1 
EPA Reg i s t lW at ion N (). ::'~~54B··"59 
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INTRODUCTION 

HI~'lTORY 
"(he histury 01 Detia (R) pesticides is long, dating back to 
the mid-1930's. In 1970 DetiaCR) Gas EX-B was introduced 
into ih", united States. Deti.,CR) T<,bLets anll DetiaCR) 
Pel.L0ts wel"e intl"ocluced in 1977. The manufactl,,"el", Detia 
Fl~~:~yber'q GMBH, West Ge}-many was i-he Cc'll- ty r-.' i oneel~ in the 
d'2~velopmt2'n·t of hydl-ogen phosphide dS a fu.miqant t;l<1'...,). 

FHODUC r DESCf(lPTION 
The Deti"CR) Gas EX-B concept is 0"" that pel"mits the 
packag i 'fig of 5?X i:\ l urn i llum ph osph ide Pl"epl",:u·,s·t i on i not 0 papel­
bags which become an integral part of the concept. 
rhf:.H-efore i.:he bags shoul.d nevr:!,\- b(·~ to\-n open du\~ i n9 
fvm i gat i on. Once thc bags ~l\-E' l-t.-"'!'lAovr~c1 f\"·om the or' i gina l 
shippinq container, a hRrmetically sealed metal can, they 
wi LL begin sLowl~ releasing hydrogen phosphidm in t1le 
1: 0 I. low i og wa y: 

AI.!" ... :5 H20 A L (OH)3 ... PH:5 

Warm. humid air accelerates the reaction while cool, dry air 
has the oppo~ii-e effect. Far axa.opLe, when relative 
hum i d i ty .and -tempf.:H-atul-e to ",Ih i eh 1:he bags al'e eXP05fi-d ill-eo 
high, decomposition of DetjaCR) may be complete in 3 days. 
HO~\lr~ve,- t~'l' modert11:e tempel~ai"u,-(:,~s and L()1.~ humiditif~S 

de(:omposition may re~uir"e .? day~ or more. lhis reaction 
stsrts slowLy, 9,-aduaLLy acceLerates and 11,en tapers off 
again as the aLuminum"phospt,ide is spent. 

Srel1t Detia(R) is a gray-white powder composed almust 
entirel.y ()f aluminum hydroxide and other approved inert 
ingredient5~ If properly exposed, the spent DetiaCR) will 
Tlo\-mi:\ll.y contain onl.y (1 ~1mal.r . .t:1.fIlOlIHt of llnr"f.'tlcted aLumillllm 
pllosphid€-!' and 1I1i:1Y be dispos€-~d of withou·t hi:'tZdl"d. It is Iud: 
considered a hazardous waste. However, the par~ialLy spent 
\-e~jidll€~ f\-om inc:ompl.(-?tt?Ly exp()s€-~cI [letii~(rO \~e':J"Hi,·~s special. 
care+ Precau1ions and in~tr(lctlo"~ for furth~r deactivation 
anti disposal wil.l be 'liven Li:' "h:·n·" in this m~,,\ual. 

PRODUCT PACI~AG I NG 00 0 
.00 

Th~1' bllg, in comb i nt'!tt i on \\1; 1"h th~") P\Nf~parl:lt ion, peyrni h:"j. IIth!09 
o controLl.ecl release of hyclrogen phosphide. The tough, 

pEH~m(~nbl.{-? paper· u!5ed is an intf~<:l\-cll PI:'l'·t of th~ totill :11 ••• 
eo nr.:ep t. There f.\'''e two C 2) bi:lS i c bag shapes. One is II •• 

II ••• 
r·c:~fey\-ed to iH:"j. HllO \Mrn.:l [" and i"h",~ oi"he,~ at; lllong na\"\-ow"' ... : 
Etoth (:oni:ain ~1x(:'\ctLy 1:h(:,'!' r;\i\mf~ 'luclnti1:y of P\-t:1pi:u"a-l"ion. 

:?J4 qrams •••••••••••••••••••• • ~~;7Y. A tum i THun F'h{)~)ph i tie 
43K Inert Ingredient. 
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mois·t air. 

Normal b~9s are packed either 6 or 10 to a can and long 
narrow bags are packed 15 to a can. Detia(R) Gas EX-B is 
also packed as a Long fabric strip (bag bl~nket) which is 
e~uivalent to 100 bags and as a short belt (bag belt) which 
is equivalent to 4 b~gSf lhRre are 3 belts per can. The 
variety of pac~(age sizes alld types provide for convenience 
of application in differeTJ1 sizes and types of storages. 

Tt)e normal bag is e~pecialLy well suited to fumigation of 
~·nla 1.1. spaC0S and StU..J l l bu 1.1, s1.·ol-("3iQe su<.::h as ,-a i l c:at-s. It 
may also be added directly to bulk raw agricultural 
commodities Slid other indicated commodities as bins are 
fi ll.ed. In this instance the h8gS must be ren,oved when the 
commodity i3 ~ulled from the bin. 

"he long narrow bags may be uS0d as normal bags but are also 
designed to be inserted in10 bul~( commodities by means of an 
eyelet in the bag and a special probE. 

The Hb:3g beL-t1i (4 bags per heLt) is ~3pe(:iaLLy' designed to be 
probed into apFn-oved bu lit COinll)ud i t i t~s. 

The "hac;: blanl'H~~t" (),OO ba(]'f:) per blan~a~'l') is w(~Ll 5uitf?d to 
Large sea I.e fllllliCjeltions ~j.uch .a1S ship holds, lal-gC~ fl.at 
sio)-a C3e binst and Lal"ge SPdCt:~ fumi<;lationt3. The IIb(lg 
b 1."1 IIket" is ver"y '~"U i cll I", app I. i eel a TId n.!t..- i eved af -te,- the 
f urn i ga·t i OTI. 

Tht? me'ta I. cans are he~-mr-Jo·t ;Cil l Ly S(·?c1l.etl and i:H"e easi Ly opt?ned 
with a common strip key. Eactl can contains a secured 
gas-absorbing pouch 1h~1 serves to absorb Loose hydrogen 
phosphide lilJerated inside tt.e cay,. 

'I"he shelf life of DetiaCR) Gas EX-B is a Ltnost unlimited a~ 
l,on9 as the packacing remaif~ sealed and intact. 

WHAT IS HYDI~OGEN F'HOBPHll1E? 
.1yrlrogen phosphide, nlore commonly referred to as phosptline, 
i ~-:. i.~ t-: () L or les~~ CJil~'; \'Jh i ch is to x i c' to i llSf?C, ·ts, h uma n~:;, and 
other forms of animal life. It is very ffioblle with a high 
vapor pressure. "fhus ihe penetrating cap~bi litv of hydrogen 
r>h o~:i-ph i de i s C~Jl-e8 t. TI'H;o C otub i l\;:d' i () n of high mo lee: u la\'o 
act ivi ty. · .... (·lPO\· r:q"e~15111"I:;O and -tnx ie: i ty to i TH.:;(~c:t$ (:It low 
d09ages accounts for its wide acceptance ~s a fumigant. 

f.1Af'ETY REGOHI1ENJ" .-:cONS 
:t. Can~f"ully ,-earl 'II-If? lal:H?liny .wel foLlool iT1sh-uction~ 

(~Xp l ic i t ly. 
2. Never' WO\~f.( al.one ~'Jh(~T) appl.ylnc;.J 1'umigl;\Tl't fl-0cn within i'he 

$1. 01"a91.:.":!' sh··l\c1"ur'e. 
3. Never al.low ul)(nsiructud per&011S to handle Detia(R). 
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Approved respiratory pr"otectioTl must be ave.i labl~ 
fOl- "\'he "fumigatir;n of struc'tu.l-es fl-om within. 
It is often deSirable to opel1 fumigani containers in o~~n air 
01- t\ecH~ a fan that 0xhaus.ts outside immediately. Neve\- open 
in a flammable aimo5phere. 
Do not allow DetiaCR) to con~act liquid water or to 
pile up. 
Dispose of spent bags in a proper manner C011sistent with 
the label instructions. 
Post "DANGER IJ signs on fumigi::l"ted al~eas. 

Notify approPl-ia1e CQflirHHI)' employees and pl~ovide l-elevant 
safety information to Local officials annually for use in the 
event of an emergen~y. 
Hydrogen phosphide fumigants al-e nui to be used for vacuum 
fum i ga t ions. 
EXI- osur"e to hych·ogf;~n phusph i dt.:" must not exceed the 8 
hour '"WA of 0.3 ppm during af)plication or a maximum 
concentration of 0.3 ppm after application is completed. 
l"his includes reentry into a structure. 
Fumiqated finished 'foods and feeds must be del-ated 
48 h 0 u ,- s EL_.i . .o_l:._.i_u. __ ll.fte.I:1Jl£L_tlLihe __ !uuLj;_.o_!Jll\lImer:. 
lransfer of a treated commodity to another site without 
compLet~ aeration (doWT} to 0.3 ppm maximum} is 
pe .... m i 5S i b I.e pro ov i ded 1"11<::·: n(~w s i if::- is p Lac:c:1\·ded. 
Aer-a-!e contamin<lted cluthitlc) in we,ll ventilated a.-ea 
prior to washing. 
Kf~(?oP c:onta i 1Ie~-5 S(?,":I! lr~d and i ntac.:t unt i l \-eiJd)1 -to beg i Tl 

applying fumigant. 
Use all bags from opel1ed cans. 
ODHA l-ec ommends t.h.:::.·t the exp OS.Ul-€·~ SCl~een i ng of 
empl.oyee~5 be condllc1"ed to detect impail-ed pul.mOnd.l-Y 
l' unci i on. OSHA l-ec ommendfJ. that any emp loyees dt?ve I.op i ng 
the above condition be referred for medical attention. 

I r. pr~ECAUTIONAI~Y STATEMENTS 

,). HAZARDS TO HUI1AN8 AND DOMESTIC ANII1ALS 
Keep Out of Reach of Child.-en 
DANGEF:--POISON 

ALuminum phosphIde in DetiaCR) Gas EX-B can be fatal if swallowed. 
Do not c;I{~1 in eyes, in no~~e, on !.~~(jn O\"' on c:loi:hinC;l~ 110 not eat, 
(I\-inl·( 01- £"}mol·{e while handl.in~ dluminucn phosphide fumigants. When 
i-he containel- is open{~d lietia(r·:) Gas f.::X--B will begin i"o 1~el.E.'c1Se 
hydrogen phosphide (phosphirle) which is aTl extremely toxic qBS. 
Con-tact ~Ji -th wc:d(-:n-, a(: id~, and ~:;(Hl\e Oi"hC::~l~ I. i'~uid5 wi II a(:C:E:-1lf?1-ate 

t~:",;-:-?;tlii~'p..:. <K~f,t-~,ki!ad'.:')':;;~~!w.s dc,tw:t,.d. n?fel- to section 011 
1-gf'-lr~"Ite~:4..a :.C~!~ "h41PP-Htrator/uur-ltE.i C!!,XP'(j3U1~(: fa .. 
app,~op'~iat(~ nlOni~"Ol~in9 r-"-o<:f~dul-.!'S. Pur'e hydrogt·:!'n phot;)phide gdCJ. is 
odorLessl tile odor is due to ~ contaminant. Since an odor ffidY not 
be dei"c~r~"ted und~r" cr~l~i:(;l inc i ,~c:um!:vtances, -the tlbs.lHlce of a gtlr Lie 
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odo,- does not mean 1'11,1t hyd,-ogen phosph ide 9as is i'.bsent. C"lse,-ve 
p,·opel- application, aeration, r'eentry and dispos~1. p'ltocedll\-es 
spec i f i ed e I.sewhe,--e in the labe l J 09 to prevt::;n"l" ove,-exp o.5u,-e. 

FHEW.!ENT EXPOBUHES TO CONCENTRATIONS ADOVE PEI~IHfJSIBL.E LEVELS 
Ol)ER A PEHIOD OF DA,(9 OR ~.IEEKS I',AY CAUSE POISONING. 

S1'ATEMENT OF F'RACTICI'IL TREAn-IENT 
Symptoms of overexposure to tlydrogen phosphide dre hea(Jache, 
dizzinesst nausea, difficult bre8thing, vomiting and 
diarrhea. In all casco of over'exposure get medical 
attentiQn immediately. Take victim to a doctor 0'- eme'l-gency 
1:-.-ea'bnen-t fact li1:y. 

J.L_!lD.l.'L.11.r._t\!J~i1_.ir.:ll.fl.l_l!f.lil.i),JE;1 __ U"lil._E~::I!_1.lii .. _.iJJbtl.lI1iA : Get 
eXPo5E.\d pe'l-snn to fl-r=sh a i 1-. Keep I,IUll-rll and mal'(e sUI-e 
person Cdn breathe f: 2ely. If breathitl9 h~s stopped, 
give artificial respiration by mouth-t~-mouth or oth~r 
m~ans of resuscitation. Do Ilot give anytt.il1g by mouth 
to an unconsc. i ou~) pe\-s(}n. 

1. f._ 9. i.l.lO _.9. ):._ D. J).l.'\:Ltr.l1.m __ lis;::t1 i!.1E: 2. _ G <ll.'i_. E~:: l:! _. i !:l .. _ !:lIt ,'11.lll.l11l1id : 
Dr·ink 0'1" adminis'te~- [\nr~ O'r' two C;ll.assr~~:i of watel"' and induce 
vomiting by touching back of throat with finger, or if 
avai lable, administer syrup of ipecac. Do not give 
anything by nl0uth if victim is unconscious or Ilot alert. 

X f._.tl1e_.tll!f.i.t_f):lltlL!:!!i:::t.lit.m.L_l1ii"'_ .. E:>-<::E!_geiffi._ll.n._j,';~Li.Il __ nr.: 
~l.u,ihl .. Tl~lt Brush or shal·~e matf?l-iclL off cLothes ~nd sho€~s in 
well venti I.ated al-(C'a. Al.I.ow cl!lth",,; to ae\"Clte in a venti lated 
area prior to L~undering. Du not L~ave contaminated 
cLothing in occupied and/or confined area such as 
automobiles, vanSf motel, rooms, homes, etc. Wash 
contaminated skin thol"olLghly with soap ,,"d ",,,te,', 

l.f..._dl!~L.tl:ll.rn __ l!e.t.i..'l.tBl_t2ii:;_f:K=H __ gfdl.'i_.ln __ f.l:l!:I1i~: Flush '" i ttl 
plenty of watel-. Get mr"d i ca l ,'lttent ion. 

ND1'E TO PHYSICIAN 
Aluminum phosphide in [letia(r~) 13.%; EX-£! n,",cts 
\ .... i'th rnolstU\-e f\-um the airt waten-t .acids and many 
liquids to r'eLe~se hydrogen phospl·,ide (phosphine) 
exposure by inhal~tion caU5~9 malaise (indefinite 

o thel-
gas. Mi lei 
feel i I\g of 

sic:kne!:H.:;'), l-inqing of er":U-f:5-t f~:t'l"i(.H!e, nilU~j(:?a and Pl"E!'!;;'5Ul-e in 
ch(~st ~.'hic:h an. l-elif'Vr,'d by I-emoval to f,-esh ail-. Model-ate 
poisoning causes weakness, vQmitin9. epigastric pain (pain 
Just above the stomach). cllest pain, diclrrhea and dyspnea 
(diffic:ul.-ty in bl-ea'thing). Byrnptom!.o} of st:~vel"e polsonin<:~ may 
uccur within a few hours or up to gev~raL days, resulting in 
puLmonary edema (fluid in LUt'9s) and may Lea(j to dizziness, 
r:Yi:\no~;is (bLu€~ 0\- pUl"ple !.:;kin (:olor'), unconsr.:iousTless and 
de<~th • 
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In sufficient quantity hydrogen phospllide a"ffects tt18 liveY, 
kidnE'Y'2it lungs, ne)-vQUS ~>ys1:'!mt and ci\-culato\-y system. 
Inhalation can caUse Lung ed~ma (fluid in Lungs) and 
hypereffiia (excess of bLooJ in a body part), smaLL 
perivascular brain hemorrttages dTld brain edema (fluid in 
brain). Ingestion can cause lung And brain symptoms but 
dam8~e to the viscera (body cavi1y organs) is ~ore cQffimon. 
Hyth"ogen phosphide poiBonin"~ may resuLt in (1) puLmonary 
edema, (2) I.iver elevatt~d s",,."um GOT, LDH <llId .,H,aline 
phospha-t:ase, reduced Pl-o-ttu-omb i TIt hf.;,\mOrl~hege dlld jaund i(:e 
(yeLlow skin color) alld (3) kidney hematuria (blood in 
urine) and anuria (abnormal or Lack of urination). 
Pathology is characteristic of hypoxia (oxyqen deficlency lh 
body tissue). ~re~uen·t exposure over a period of Mays or 
wet-~~(s may cause poisoning. TrE:~a-; .. ment is symptoRlatic. 

'"he fo I.lo~Ji nq 1Ot::.'c1sures a'-e suygestfi'd fl)\- Use by the 
physit-:ian in aCc.ordilnce \tJi1·h hi~j. OI.'JTI judgment: 

1 • In its mi lder" 10 morJer'atf:!' for-m~5 (symptoms of 
poisoning may talte up to 24 I,ours to ma~ce ttleir 
appearance), thv following is suggested: 

a. Complete rest 1-2 days durin9 which ti,e patient must 
be kept ,uiat alld warm. 

b. If the pat lent ~-;uffe,-s f,-on, voml t i 1\9 0,- i ncr-eased 
blood sugar, aF~rOf)r iate s~lutions should be 
adminis·h~red. rl-(;~atR\t:~nt with oxygen i~t l-ec:ommended 
as is the adm.inistration of cardiac and circulatory 
51: i mu lr.'lnts. 

In casas of severe poisoninq (jll1ensive Cal"e unit 
r"et: ommenciec1) : 

a. Whel-e puLmonlll~Y edema is ObS(~.'l-ved, stel-oid th(,N~BPY 
'5.hould be considel-E~d (~nd t:lO~5t? Oledic:al supervislo':'l 
i s ,-ecornme~nded. 

nee: essa ,- y • 
BLood tran~fusions may be 

b. In CiH:;a of m.alli·fe~t-t pulmonary edC:.1tna, V(?tlf?settion 
should be pCl-fol-mG:.'d llnder' vt~i n P'-E,'SS111-e cont,-o I.. 
He~ri gLycosides (l.V.) can be used in case of 
hemoconcentration. Venesection may result in Sllock. 
In the case of progressive edema of tile lungs, 
imhledio,tely intubdte lInd \""I?fl\ove ed.,m,l fLuid dnd 
administer oxygen over-'pressure respir'ation, ~s well 

c. 

as e ny o\(~aSl1r·e$ re'l.\l; ,-ec1 f O}- sh ocl-: ·h-eC3-tmt-~nt. In 
case of kidney fai Lllre, extrecorporeal hemodialysis 
is necessary. 'rhere is "0 specific antidute known 
for this poisoning. 

l·f pe I. L(~ts or" iflb l.et~l ell"e i ngemte1.:I, Induce vorn It i og. 

'. \(')J Ii' 
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Flush the stomach with a di Luted potassium 
pel-manqanate solution 01- a soLution of magnesium 
peroxide unii L flushing l.i·=Luid ceases to smell of 
carbide. lhereafter, apply carbomadicinalis. 

PHYSICAL AND CHEt ilCAL HAZARDS 
ALuminum phosphiae in DetiaCR) Gas EX-B wi lL release 
hydrogen phosphide gas if exposed to moisture from the air 
or if it comes into contact with water, acids or many otller 
Liquids. Piling of bags may cause a temperatuY"e increase 
gnd cot,fine the release of gas 90 that igllition couLd 
DCC ur , 

. r\~¥ 
\" 

It is often desirable to open cans of DeiiaCR) Ga~ EX-B ill o~en air 
01- nc~a1- d fan ""Ihich exhausts ou'tside im(m~diately. Never open in J:li 

flammable atmosptlere because on rare occasions it may flash. When 
(lpE~n i n<3, poi nt the co nta i nel- away fl- om the face and body. ThE?sc~ 

precautions wi II also reduce the applicator's exposure to tlydrogen 
phosphide gas. 

Pure hydrogen phosphide gas is practically insoluble in 
water and oils and is stabLe at normal fumig~tion 
t~mperatures. However, it may react with cfrrtain metals and 
ct\l)se r.:or',-osion, e~)pec:ially at hi9hr~'- temp(~1-a1:ln-es and 
relative humidities. Metals suel, as copper. brass and other 
copper alloys, and precious metals such as gold and si lver 
are susceptible to corrOSiOI\ by hydrogen pl,osphide. Thus. 
~H·1131.1. e Lf~c:t\- i c motors, smolH~ cletE:~ctol-S, br·i.-\ss $P1~ i 1l~' ler 
heads, batteries and battery chargers, fork Lifts, 
i:empeyature moni tor i ng sys1:ei1\~1, ~j.wi t(:h i ng gei31·S, 
communicat i on dr~vice~i.f (.::OrllfJU·lt:.-,"s. c.:<':Ilc;lllato,-~; and othel­
elc~r.:t\"ollic 01- el.E-~c1:'-iC(1l e'tuipment should be pl"ot(·~ctf-~d 01-
removed before fumigation. In most cases all electronic 
e~uipmeTlt must be removed. Hydrogen phosphide yas will also 
reect with certaill m~tallic salts al1d therefore, sensitive 
i1:r~ms ~-5-uch (;15 phoi'og,-aphi(: film. ~50me inol-gc3nir: pi9m{~nts. 
etc., slloul.d not be exposed. 

III. DIHEGTIONS FOR LISE 

GENEr~AL 

1 .• It is a viol.ation of fed.;·~rclll li:tW to U'::H~ this pl-odur.:t in a 
l'1\el1\TH~·~\- inc:01\si~:;ten·t I1,i1'l1 its l.t1bt~lin9. [letia(R) Gt15 EX-'B is a 
Restricted Use Pesticide due to t~le acute illhal.atlon toxicity 
of hyd\-()<:~(-:)n phosph icle (ph()t~ph I net F'H3) ga~a. For' ,"eta i l sa I.e to 
anrl use only by cer-tified appLicaiors for those uses covered by 
the appl~t£1, .. t1:i cer·tlfic.:atiu1\ 0)- pel-sons tl-dinr.::oc:l in acc:or'dAnc:e 
~)I th 1ht!~~E:hl!t.1 pl"odllt:t mall"a l work i ng "ndE~'" tho, d i,"cc:t 
+J.l1p€~rv i 9 i 01\ il nd In "'he phys i c:a I. p'~f.~senr.:e of the cer t If i ed 
appLicator. PtlY5icaL presence me~ns on site or on the 
p ''" e~m i S(S's • 
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2. Datia(R) i5 a highly hazardous material and may be used 
only by individudls trained in its proper use. Befo,-e 
using, read and folloN tha label precautions and 
directions on the label and in labeling. 

Add i tiona 1 cop i es of i·h is malll\a 1 cl\-e ava i lab le from: 

Resean:h Pl-odllCts Company 
P. O. Box 1.460 

Sa lin", Kansas 67402·-1460 
913-825-21Bl. 

3. At Least two ilained pev"sons must be present when 
Detia{RI G~s EX-B is applied from within the sPace being 
tr·e ... ted 01- dUl-ing l-eentl-y into a f,unigateci or pa,.Ually 
ae\Hated 5 i te. On Ly one 1:,~(:) i ned pel"C50n is ,-e':J,.u i }"(::od when 
the fumigant is appLied from outside the area to be 
tl~~!a ted. 

4 .. P,-ior 1:0 .a~:ipl.ying this Pl-uductt yOll must inspec:t the stl.)\-aqe 
s-t,.·u.cture to deh,,-m i ne if it can be mad(~ suff i c i ent Ly gas 
ti9ht. Decide how peTsonl3L eX).""'05Ul-e monitoring ShOlll.d be 
conducted. Notify appropriate company empLoyems and provide 
relevant safety information to local officials annually for use 
in the even't of an emer~ency. AppLy thi~ fumigant in an 
eft"ective and safe mannf~r· including em~l-gelH:Y procedul-es etc:. 

5. 8hipholds, barges, COl1tainers on ships, ral lroad cars 
and c onti~ i n<:''':)or"s !5.h i pped p i (J':1yb("'lc~( by ra i l {1lc.lY be 
fumiga1.'ed intr'atlsit. However, fu.mi9tltc~d truc~t!5, vans, 
irai Lsrs and simi Lar transport vehicles cannot be moved 
over public roads or highways until they are aercltecl~ 

6. The powdel- in [let i a {HI G~s I;::X-l< "ags must not 

8. 

come into contaci wiih any processed food witll the 
EXCE~rION that it can be ~ddftd directly to ~~QC~~.~d 
lu:ewt.~J:~~~r.lr..e.t.~_m1l.J..! . .t..._llnct_1;'!11:n~.Sll:._!.:tS. u!-ied in i-he 
manufacture of beer. 

Pl-otect coppm-, 51 lvel-, <jold and theil- aLLoys fnlm 
C:O'-'-O$ i ve exposuy·c to hydy·o~len p\\osph ide. 

Do not fumigate commodities with this prodnct when 
commodity temperature is bel.ow 40 degrees F (5 degrees 
CI. 

)). EFF.tCACY 
Complete control of listed In.ect pests is fre,ue~tly nol 
achieved. Factors contributit'9 to less than 100X control 
are ~as Lea~(age, poor gas distriblltion, uT'favor~bLe exposure 
conditions, etc. In ~dditJant 50018 insects 8Te legs 
~;u,;ceptible to hydl-ogen phOf;phid(~ than othel's. To maKimize 
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control, extretne care must be observed in sealingJ higher 
clOF~a(]eS must be llsed t exp OSH\-e pel- i ods must be lp.ng thened t 
proper application procedures must be fol.lowed, and 
tf.~rnpera·t"~u-e and humidity mu-:;t be favol-able. 

C. UBE F'r, TTERN 
1. INSECT PESTS 

Detia Gas EX-B is registered with the U. S. Environmental 
Pl-otect i on Ag€!ncy as an aid in the contr'o l of the 
following insectsS 

a I.ma nd mo th 
angoumois qrain moth 
bean (,o.leev i l 
cade lle 
cereal leaf beetle 
cigarette beetle 
con'fused floUI- beet!,,· 
ctermestid beetles 
dried fruit beetle 
(lI-ied fruit moth 
European grain moih 
flat grain beetle 
'fr'uit fly 
(:Jl-anal-Y wee-vi l 
I,ll-eate)- wax moth 
hairy fungus beetle 
H~;os5ian -r ly 

khapra beetle 
Illd i an mea l nloth 
lesser grain borer 
maize weevil 
Mediterranean flour moth 
pillf, bollwo,-m 
ra i'!:li n moth 
,oed fl. 0 u,- b"et I.e 
1- ice weev i l 
rusty grain beetle 
saw-toothed grain beetle 
SP i de,- beet les 
toba(:co moth 
ye II ow mea l WOI-n> 
At·)- i C<J Il i z€,d bee 
honey bE:.~e invested 

with tracl)eal mite 
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2. COMMODITIEG 

Deti.,(R) 81's EX'-B is r'e<Jistm"ed by EPA fa," the 
fumigation of the following commodities. 

a. 

b. 

J:;;iHl_.A!lr.ls;.ll..Ll11l:.il..L_C.l1.mmlltllillillli 
almonds pistachio nuts 
ba," ley Popco,"n 
1I,"a7. i 1 nuts 'j" ice 
C:clshews l"ye 
cocoa br~ans saff I.owel" seed 
coffee beans sesame seed 
COl-n seed !, pod vegetables 
cot+oTIseed sor'ghum 
d<"ites soybeans 
f i lbe," ts sunflower seeds 
f LowI,:?)- seE::-d t," i t i ca le 
gl-asS sef?d vegetl'ble sE.'ed 
m i ll.et wa lnut~l 
o <7d's wht~a t 
p~anuts -C£11.3 .~ el(Rt~ 
pecans 

l~):.Q"!'l~~~tLE.Q.I1.d.::i 

"(he listed processed foods may be fumigated with 
Detia(FO. LInde>" no condition shall any p,"oc:es!;ed 
food or bagged commodity come In contact with the 
residual dust from Datia(R) Gas EX-B ex~ept that 
Det i a 0';:) may be ad'_h:~d d i .. '(;:oct ly "'-0 pl-oc:est.;ed bl-ewr:n"s 
rice, malt Bnd COrT) grits for use in the manufacture 
of bee,". 

Pl-oc:essed c<;lndy and s.ugal­
Cen~.~ L f I. a u,":; alld bak~>r'Y mixes 
Ce..'\·'(·~al foods <incLudil19 c()okie~.;, cl-e:chel-s, mc"lci'\l-oni, 

noodLes, p.":lstat P\":l:.'tzf-~LSt sl.acl·( foods and 
spaghett i) 01'l',kS 

F'l-Ot-:t~s$ed Cf~"I-e(lIJf. ( i \1(: I ud i 1\<;1 m I I. Lt:-d f,-ac:'t ions and 
packaged cereals) 

Chefi\S9 and cheef.:·e by'--Fn' orJl1cts 
Chocol.ate and chocol.ate product. (assorted 

chocolate, chocolate Liquor, cocoa~ cocoa powder. 
dm"f( chocol.ate CII.1ti \19 "nd Ini HI chocoLate) 

F·rl"Ot:e~;;!:;ed r.:offee 
COl- n <]1- i ts 
Cured, dried anl~ processed meat products aTld dried 

fish 
1:Ic"3 ·tes 
1)\" i c~d e~JrJs ;;) nt1 r~<J"'J yo lk ~;O Lids 
Dried ml lk, dried powrlered mi lk, nllndalry creamers, 

and nOnfolt ell-I ml m i H( 
Dried or dehYdrated fruits (apples, datas, figs, 
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c. 

d. 
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peache-~~1 J pea'l"s J P'- unes J l-a i t:; i ns and 5U l ta nas) 
Figs 
Malt 
Pei:lTlU'h.=; 
P,-ocessed her·b~;., spic(~sJ rj.easoninCJ~;' dnd condiments 
Processed nu1s (aLmonrlst apricot kernelst Brazil 

nl1ts J casht:.:-wst f i Lberts J p~..,cansJ P istach i 0 nuts end 
wal.nuts) 
P\-ocessE~d o",,,1:s (i nc I.ud tnq Ofl.·tmea l) 
Ricet (b,-ewl~'-9 ,- ice 91~ i t~J en\' iched and pO' l ished, 

wild 1" ice) 
Soybt.an f lour and OJ i ll.",d fl"act ion .. 
Pl- ocessed tea 
Dl- ied and deh)~d'fa'led vc--=-ge'tab le~t (beans, CiJ,-,-otSt 

lenti lSt P(:;ouSt pot<l.to fl,ol1r,. potato p,-oducts and 
sp i nac:h ) 

Y~,.,st (i nc lud I r.9 Pl" i mary yeast) 

Bnlmil.l...Eeed .. _illll:LEf.:!i:!Ll.u9.r:ed.leJlis 

r,j .0.]1 f.ltll. ct ".E:r. .o.d.lI.t:.i:L 

Animal hide 
Clothin<] 
Processed or unprocessed cottonJ wool and 

other natural fibers or cLotll 
Fe-t.":\ th~~,-s 
Furs 
Human hl3ir, Y'ubbm-l-jl:t-:!'d hair', vul.caniZf3'd hail-J mohail­
Leather products 
Tobacco 
ll,lood t cut t"'eesJ \\lood c:h ips llnd wood and b .. lmboo 

pl"odu(:ts 
Papel- <::nd pap(:?,- p\-oduc..:t~j. 

II,-ied plant~-) and fLowel-t; 
Beed!:-l (cJl-a~;s ":;-J(-~eclJ ol-nl:HlH:?n1'<1l tH~l-I:HH;f~()U~S p I.,ani' 5C:"~ed 

and vegeiabLe seed) 
S"l'l-aw 0'- hay 

J)()BAGE GUIDE 
Bine.:? .hyl11·oC,;)en pho$l~hidc is it mobil.(~ gaf.> and wi II pene'tl-a-te 
to all pa\·ts of the storage ~tructureJ dosage must be based 
upon the tot" I. vo I.ume of Hl<> space b"lll<~ tuml~l.:lt"d Cl"d not 
on the amount (,1' bul.lc commodity it c:ontains. Fo\" eXdlllplt-:?J 
the same amount of [letiaeR) is required to treat a 30/000 
blwhel. si 1.0 l~h.~thel" It Is ful.l. 01" not. The fol.l.owlng d(ls<1<J!~ 

l-c'~nges in-e aLLow(:.:~d f'or buLl( c·:tnd ~1peH:fJ fumlg,,:,d'!ons. 

DOBAGI:. RANGEl 2 to 13 bags per 1000 cu. ft. 

NOTE: 
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i.,.-ui ts is 4 b"g~, pel- 1000 Cllt> ic feet. 

These dosages should no1 be exceeded. 
r·ea l i ze that 5hor·tenr~d eXpO'5lLr~ pe)- i t)d 
for with an increased dosage. 

It is important to 
cannot be compensated 

Th~ wide-~ dOS.3'3e l-anges lj~vh:~d abov£~ ':" .• 2' designed to 
acco@nodate the variety of fumigation situations that might 
occur. The major factor in selecting dosage is the 
c~pability of the structure to hold hydrogen phosphide 
during the exposure period and thus obtain and sustain 
I.",thal concenb-ations thl'Oughout. It is mon. difficult to 
obtain p~.,neb-ation of gas throl1ghotd the sb-uctu.,.·." in bun: 
stored commodities. An example of tllis is the treatmetlt of 
grain stored in flat storaye in which fumigant is probed or 
~iur·f dC:t~ app lied. 

Al-l:houc]h ii: is p("~\-missible to choose Tl·om the ful.l range of 
dosages Listed above, the folluwiTl9 dosage rdnye~ are 
,-ecommendf~d fOl- the v-31"lous -l"Yr·H!:S of fumigat·ions. 

...... __ .. __ ._ .. _ .. _ .•. _._ ........ _-_ .... _._.-.. _----_ ..... _. __ ._ ... _ ... __ ._ ....... _._._------_._ .... _-_ .... __ ...... __ .------.-._ ..... _-._.-

f~:EC{)H~lENDED DOSAGES FOR SEVEHAL TYPES OF FUMIGATJ:lJNS 

1.. SPACE (INCLUDING PACK­
A(,ED CCll1MClDITIE!,) 
A. MILLS. ~~Ar.:EI-I()USES. 

ETC. 
B. BAGGED CDMMODITIES 
C. [lFnl:::D FHUlH,. NUTS 

AND DATES 
D. STORED TDHACCCl 

:~. BULK SlCn:;:ED COt1t10IJITIEB 
A. VERT I: CAL BTORAGI:: 
B. 'I ANI<S 
c. FLAT STm~A(3E 

(LDfJBE CONBTFUJCT HlN) 
D. FAHM BJ.NB 
E. RAl.l.. CARB 
F. F.tUNI<L:':RS. TAF~PED 

GFWUND BTOHA!3E 
G. ItAI:;:GI::~~ 
H. SHIPI-IOLDS 

2 - 6 

3 6 
:-~ 4 

2 - 4 

:3 5 
4 6 
5 1,3 

6 1,3 
3 6 
:~ 6 

:3 -, 
;; 6 

•••• w •••• ~ ••• _ ••• _ •• M" ....... __ •• M _ ..... _. M·. _. _. _____ " __ 'O .. _. ___ "_,,. _ •• " •• _ .... _ .. " _ •• _. _ .. _. _ ...... M ......... ___ ...... _._ •• __ • _____ ........ _ .. _ ... _ ..... __ _ 
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of 1.00~H~ cO"'s1:ruc"tion clnd in buU{ s"lo,ped commodities. 

L • ~>EAL J: NG 
rh"~n' ,,,-e many t·ac:ton5 "ffect i ng a fumiqat i on but m()st an? 
minor compared -to sC'(1Ling, Pt'opfz:.r s(~rJlin(J is necessa\-y to 
i nsuxe r~ffec: t i ve c: 0 ntl- 0 L of i n~;;ec.: ts And t 0 P\~ 0 t~~c, t rna nand 
other forms of life in edjoiT\ing enclosed areas from 
hyrh-oqen phOt;;ph ide rlur i n~ thc? fumiqa{'; on. Pr'opel- sed t i ng 
mu.st i He Lude tht-? C L05U)-e of d I,l op<=~n i ngs excr-tp·t ·t i ny ho I.e~ 
or narrow cracks that are very difficult to seal. Maximum 
results however can be achieved if eve1' these are sealed. 
Po I.Yf?thy I.t-?T\{~ shee1: i nu .and m":'Ht)l{ i 1\9 0)- duct 1:ape are ade·~.ud'\'e 

seaLing materi~Ls. ,ntaci Res~arch Pr'oduc1s Company for 
add i t i onill i nfo'-m<lt. "n. 

F. EXPOBUI~E GUIDELINES 
"rhe foLLowin~ tabLe may be used as a guide iTl dete\'mini1\9 
i:h(=~ mi nimum 1.'_ Ig·th of the eXPO~:;llr"e- tJer i od at the i 1ldica'\'ed 
temper'atures. 

TEMPEo:HATUF,!;: TO WH I CH 
FUMltl<;NT AND/or~ INSECTS 
._._._._.O[(I;._El<E:Qf.iEIL_._._._. __ _ 

EXPOSUf,E 
_.E:EBIQIL 

Do Not Fumi9i:1te 
14 days(336 hrs.) 
9 days(:;!1.6 hl"S.) 
5 days (l:;'~O hr·s.) 
3 days (72 hn5.) 

The len<,]th ()f the fumigat i on must be gl"eat fH10Ugh t·;o as to 
provide for a(je~u~1e control of the il,sect pests which 
infest -the c:un\modi",y bE~in<.:J l.Tr~i.-\ted. It i~) nf~C(~H3-~;'"H-'I' to 
l.e11(,]then thF.> fumicaation a1" l(\I.·Jt~lR "\-E::·HnperatU)"E:-~t=. sinc:€-~ int.H·H.:ts 
f.ll"e mOl"e difficult -to ~~i II uuder "(he!'~f~ (::ondi1:ion~;.. In this 
'Rt'-:lg~'ircl, -th~? 1'emperc"]'ture ,to which ·Un·, jJh!.E~{='t!;3- i:))"f~ eXPoSftd ;s 
the critical fdct~r. 

Thm·e is lit t le to be ga i ned by ex tc~nd i 71g thr~ '.<xp (lSU1"f' 
period if the structure to be furoiqa'led has not been 
ce.l"e'f 1I. L L Y Sf.;?a L ~~d • C",n"C:.~fu l 1:;f~c' 1. i ng is r<=N,u i l-ecl -t 0 fH~SU\Re 
that a(1e~uBte gas LQveLs are retained. Proper application 
procedures must b~ foLLDwed to provide H~tlsfdct~ry 
distl"ibution of hYtil"o<J"n ph()sphide ",as PiH-"l"ic:ul'H ly in "\·hr, 
1·urni'J,~tion of hul.ft commodity c:ont<linr>c! in L,lr·ge Stol"c:g~1!;. 

r .. rh'?1l n~'·1 ia(R) G,~s EX-·£l is not unifo\-mly addp.d "\'0 " bu\.l, 
conlmodify maS5 (i.e. surface ap~'Lication or mhaLI.ow prolling) 
IZ~XP()$Ij)"f.~ ·t i mer;; mut:;'t bD ~;~u':H;;'b'Hll i i-l I. loy lt~n(J·tIH~n~~d ·to a ll.ollJ 
p",neh·,.tioTl of g"$ thl"Oughout "111(0 f:')mmotiity. As a "rule of 
thumb" a minimum of 1 dllY -:.;.holll.d be t"'l(ltJt:~d to 'th(-~ £:n(Po'!:~ur'~~ 
time listed on page for each 10 fe~t ttle 9as must 
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pellet,-a te d ownwd,-d. It is p,-efe'-db le to Ildd 2 days f 0'- .. deh 
1.0 teet. Some ot,-uctu,-es Cdn only be tredted when 
completely tarped. 

In dddition the fumigdtlon period should be long enough that 
tile produ~tion of hydrogen phosphide hds essentially cedsed. 
Thi. will minimize hazdrds in the disposdl of ~pent aluminum 
phosphide products ,-ernaining. Tempm-atu,-e and humidity to 
which Detia(R) Gas EX-B Is f1)(posed a'-e impo,-tant to this 
dete,·'mination since both Lower tempel-cdu.-.", and/o,- d,-y air 
retard gas release. 

Conse,uentLy, exposure periods recommended in the table are 
minimum pe,-iods and rna)' not be ade·tuate to conh-ol all stol-ed 
product pests under dll conditions. This is particuldrly 
t,-ue dt lowel- te'npe.'l-ature~; (below 60 degr·ees F)' No,- wi II 
they always provide for the ceasation of the production of 
hydrogen phosphide when pelLets or tablets are exposed to 
i nade''I.uate ",0 istur'e levels. 

If the temf'e,-atu,-e to whi~h the inc.·;eet. a,-e exposed is wa,-mel- than 
the temperature to which the bags are exposed (i.e. may occur in a 
winter space fumigation) it may be possible to obtain an effective 
insect ki II before the bags are totally spent. In this event it is 
pe,'mis,3ible to conclude a sp,H:e fumigation as soon as an effective 
ki Ll h~5 beRn achiev~d however the bags must be deactivated prio1-
to disposal. See deactivation instru~tions on page of this 
manua L. 

l\fhr:~llSV~~l· p Ot:;$ i b Leo t expot,"ur·e pe\W i ods 4.:iho u Ld E~xceE::'d m i .., i mum 
pe,-iods ll.ted above. Remembt~'-' the ~:r.y to effective 
renuLts lies with c:o,,")Weci do'S;.'!gE", long expOSlUMe pe~"iods, 
p,-opel- app I. i ca-t i on p'''oc:'t~du\''es dnd we l L sea led anc: Losul-es. 

AI"I'-'LIGATICN F'Rl1CEDUHES 
1. GENEI~AL STATEMENT 

The following ins·h-u~:tiol'1s a,-e inhmdetl 1'0 p,-ovid", 
general guideline. for typical fumigations. These 
Imd,-uctlons are not inh!llded to cover· ev(~,-y type of 
situation nqr are they meant to be restrictive. Other 
p,- ot:edur·es may be u~>(~d I f they a'-e s"fe, eff ec t I Ve.' and 
consis1'€~nt with the P,-op(ll-tlr.s of aluminum pho!C,phlde 
Pl-oducts. 

'2. AI·"!"L rCATHJN F·'HDGEDUm::S FOR T.IU-(\:::CT ADD! "rI!lN (IF lJETlA (R) 
l3AS EX·-'£< I~AG8 TO BULK CDMI1()DITl:ES 

a. Cnmrundll1e~: Listed raw agricultural commodities, 
ueeds, w()od chips, animal fe~cl And feed inyredlel1tmJ 
and PI-oc:(",;\;ed b:-ew(;"!\,~1 ,-It.:E~' malt ami c:o'-n g,-Its u~;ed 
In the manufacture of bear. 
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b. S1,I!I:.OI,9I'LS1r:llt:.illr,!i:"'; [Ii nSt t .. nl:s t sl LOSt granal- lest fLat 
stol~agef bunl{erst buU~ ra i l CA1-S, etc. 

c: • c:ij),t:.e.d.lIl:.ellLED,L,!.1er:.tlt:.iLLS1j),1:.0l9111: (c 0 nc,-."te up ,- I gh t bins 
and other siLo type bins that C:an be ~ulc:kLy transferred) 

(1) Bags may be added to the commodity as the bin is 
f i I. Led t but must be I-.,moved as the bi n is 
emptied. Detla(R) PelLets and TabLets are most 
suited to this .. ppl.ic:ation since they c:an be 
automatic:aLl.y added to the c:ommodity and are not 
removed after the fUmigation. 

(2) Fo,- best l""uLts aLL cl-ac:ks .. nd openings with the 
exc:eption of fi LI. opmnings shouLd be c:Losed or sealed 
pl-iol- to fumigating the bin. To this end vents nea'­
the bin top c:onnecting adjacent bins shouLd be sealed 
prior to the fumigation. If the bin is entered to seaL 
these open I ngs aft",- the fUm i gant has been added t 
proper respiratory protection must be Wort'. 

(3) Determine minimum exposure time based on commodity 
temperature and moisture. At commodity moistures of 
bel.ow 11.5%, (·~Xp05Ulwe pel-iods should be ex'hended to 
obtain compLete reaction of the fumigant. 

(4) Ca Lcu Late tht1 nUIlIbe\" o'f ba<;ls needed and the I-ate 
at l'lh I ch thr~y must be added based upon the I-ate 
at whlc:h the bin WILl. be fiLLed.' 

(5) Detia(R) bags are appLied by hand on the 
headhouse/gaLLery beLt or into the fi LL opening. 
Add fumigant in as continuous d manner as 
possible to the commodity stream. 

(6) Keep an accurate cOllnt of bags added since the 
bags must be removed when the bin is emptied. 
Bags can be removed by transfer of the commDdity 
through a screen or scaLperator. 

(7) SeaL the bin deck openings after the appLication Is 
complete. 

(8) Bills I-e'-I,U 11- i ng m(lI-e thall 24 houl-s t~ f ILL shou Ld 
not be fumigated by direct addition as the bill 
Is f I L Led, Thes~? b I TIl; must be f Urn I ge' ted by 
sha L Low PI- nb Ing (11- su\"f at:e ilf'P L I ca t ion. 

(9) Post "l1ANGER" p L<lcal-ds OTI a L I. ellt\"am:es and on the 
discharge gate. 

(10) [lins need,,'t bf: ,,,,,-atr,'ci untiL they a'-e trallsfen'ed. 
Wo,-f(F.!I-s mv'St lIot br~ ove,- (~xp()sed dUI- i n9 th is t'-allsfel-. 
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E:r.ll.t:.euur:EHiLEll.t:_Eltil1_!:ii.Q.:L.':I!.Uil: (r·e .. tang u la,- shaped h i ns, 
tanl·,s, far'm sty le bins and othe,- hOl- i zonta l bins) .. 

(1) Check the storage for tightness. 

(2) To the extent p,-u<.:t Ica l sea l any vents, c,-ac:ks or 
sources of leaks. 

(3) Dete,-mi ne dosage and exposu,-e t illle. The dosage 
wi II depend in large part on a combination of 
the tightness of the seal, the application 
procedure and the grain depth. The poorer the 
seal and the farther the gas must penetrate to 
reach throughou1 the bin tll~ higher the re.uired 
dosage wi II be. Fo,- good \'esults add ~he length 
of time re.uired for the gas to penetrate 
throughout the bin to the exposure time given on 
page of this manual. To the extent 
possible, lengthen the exposure period. As a 
1I .. -uLe of -thumb" i.\ mi nimum of 1 day should be 
added to the exposure time lis':ed on page 
for each 10 faet the gas must penetrate 
downward. It is preferable to add 2 days for 
e.lch 10 feet. 

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

(4) Determine application procedure to be used. 
l~is can include shallow probing, uniform 
addition BS 1he bin is fi LLed. or surface 
app l icat ion. 

Bins l"t~''l.ui'-ing mo'-e than :~4 hOUl-S to fi LL should not be 
fumigated by addition as the bin is filled sinc. large 
'lua nt i ties of g<''5'''OllS fum i ga nt may escape bef or'e the 
bin is finally seaLed. 

(5) 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 i. advisable to 
place 1/4 of the dosa~e In the floor level 
aeration duct.. This fumigant must not contact 
Li'1uid phase water. 

Surface application can be accomplished using 
Indiviclual b<l<Js 0'- tt,,~ lei feet Long "bag 
blanket" (100 ba9s per bLanka1). It is easier 
to ,-etl-ieva the Individual. bags afte,- the 
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fumigation if they are placed on a strip of 
Kraft paper. Better ret~ntion in the 
commodity mass may be attainRd by placing the 
bag b lanf:et5 ina sha l 1.0101 h-ench and cove,- i ng­
them with commodity. Bag blankets are ~uickly 
applied and easi ly retrieved, so they ~re ideal 
for larqe bulk ~torages. If necessary the bag 
b I.anket may be subd ivided, but d<! not Save a 
left over segment for a future fumigation. 

(6) Shallow probing can be accomplished using the long 
nan-ow bag 0'- "bag belt" (4 bags pe," belt). The long 
narrow bag can be probed in the commodity mass several. 
feet by means of the eyel.et in the bag and a special 
p,"obe. A" locator" cord Can be attached to each bag 
bef~re insertion. leaving th~ Lo~se end on the 
commodity surface. This use of the Long n~rrow bag is 
particularly suit~d to small bins such as found on 
farms. When shallow probing is done in larger bins the 
bag belt is the desi,'ed device. A" locator" co'"d 
shouLd aLso be attached to the bag belt for easy 
identification and removal of each belt. The bags or 
belts should be spaced as evenly as possible over the 
entire surface of the commodity. 

(7) Arrange enough applicators and other workers to 
complete the job quickly enaugl, to avoid exposure to 
hyd,"ogen phosph i de gil5. The p,"oduc:t i on of gas du," i nq 
application can be significantly retarded by conducting 
fumiga1:ions "'.!hen te'Hnpe~Ndtul-es in the bin al~e lowest. 
and oihe"tN

' \-J01"h" fn~iH.:·t it-:P.S. It is often advisab le to we;nN 

apP\Noved r'e$pi\N()tol~Y ~1'o1:ec:tion du\'ing ~ppLic:~tion of 
fumigant under hat and humid conditions, particular ly 
when COTlsiderabLe tilne must be spent inside the 
str'uctu,"es being tl"pa'ted. Monito,"in9 with a suitable 
detec:t i on dev I ce Is "'?-l,U I,"ed to ass","e that the 0.3 ppm 
(.j hour 'rWA is not exce£HJmf. See "lndush"ial Hygiene 
Monlto,"lng" section on page of this manual. 

(8) It is often advisabl.e as an ddditiondl sealing measure 
to COver the commodity witl, plastic tarps. 

(9) Seal all. remaining exits. 

(10) Post "DANGER" placards on and Lock all entrances. 

(11) The bin nee~n't h. aerated unless reentry is 
no?''lui,"ed. Consult t;af~~'ty pl-oced'll"F.!s listed eLsewhe,"F.! 
In l,lbe II ng. 

(12) Remove dnd dispo •• of bags prior to emptying bin or 
during emptying if the bags cannot be retrieved 
othe,"w i se. 
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(1) See steps "3", "4", 115 11
, and 116 11 in section lid" above. 

(2) When tal"pS are be i n<;l spl-ead OVel" gl"ound stor'age 
they sh 0 u Ld be 9 L u,?d. cLamped 01" 0 thel"W i se !!oea led 
togethm". Sand 01' w<"te,. snaf,es can be used for a 
gl"ound sea L. 

(3) Su,.face 0" shalLow probing may be done through ~Lits in 
the tarp or 1he t~rp can be spread over the comm~dity 
after appLication. Seal ~lits after application. 

(4) This is an outdoor appLication so Safety 
monitoring and respiratory equipment ar"e not 
l"e·tU i l"ed. 

(5) Post "DANGER" p lacar'ds. 

(6) Whet. possib le I'emove bags PI" i 01" to movi I1g the 
commodity. 

(1) Genera l 
Since on farm stora9D is almost alWays flat stor~ge. 
\Refe\- to "Pl-oc.:dlllRes fo\- F l,.-'lt Sto\Rc:.ge" on page of 
this manual. The instructions which folLow provide 
additional guidance. 

(2) Sea l i fig 
Leakage is 1he .ingle most important cause of 
fa i lUl-e in the h"eatment of fa,'m bins. Si nce 
these bins are llSllSLly small by comparison they 
have a higher leakage arua in proportion to 
their capacity. Most wooden gran~ries are so 
P01"OUS that th€.'y cannot be slIct:essfuLly 
fumig,~ted unlr~ss they ill"e camp letely covel"ed 
with plastic sheeting or simi lar tarp. Steel 
bins ara also uSllally of very Loose con~truction 
and thel"efol"e I-~>·tuil"l" much cltt,,',ltion to sealing. 
All vents and aeration ducts must be tightly 
sealed using 4 mi l p()l.yethylenf~ sheeting 0\- it~. 
e·tuivalent., The plastic must be sealed dil"ectly 
to the metal with tape or other adhesive. It is 
-:lot suffiCient to "cinch up" the plastic as with 
a belt. lhe surface of the qrain should be 
covered with plastic sheeting after Detia(R) has 
been appLied. T~rpin~ of the grain surface wiLL 
gl"l"at ly l"educe le,.fldye. Othel" sea ling 
techni,ues are recommended i.e. closure of all 
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large cracks with caulking, foam insulation or 
other sealant. Sealing these cracks will 
greatly reduce the ra~uired dOBage. Two mil or 
thicker plastic can be used for tarping the 
gl-ain sUl-f'ace, howev~r the plastic used on the 
outside of the bin should be at least -4 mi's. 
When an entire structure is tarped the plastic 
must be at least 6 mi ls thick to prevent 
excessiv~ tearing during the fumigation. 

(3) Dosage 
Unless all the Large cracks are sealed as described 
above the dosacJe n>commenued should be 8-16 bags pel-
1000 bu. (6-13 bags per 1000 cu. ft.) capacity of the 
space under the plastic tal·p. 

(4) Additional Applicatiun Instructions 
Probing bag bel1s or long narrow bags into the 
gl~a in mass is ihe r'r:::-commended method of 
application. Probe insel-t i OilS should be 
ncattered eveT\ly over tt\e surface. Plnce no 
more than 1/4 of the total dose in floor level 
ael-ation ducts. Be sUI-e the inside of the 
aeration duct is dry before adding the bags. 
Addition of Detia(R) to watel- in all aer'ation 
duct can cause a fire. Seal the aeration fan as 
descl-ibad above. 

(5) Additional Precautions 
Do not fumigate bins thai wi II be entered by humans or 
animals pl-iol- to am-ation. Do not fumi<;Jate al-eas which 
house e·'!.uipmen"l" cont •• ining cOPpel- 01- othel- rne·tal;;; which 
will be corroded by hydrogen phosphide. This includes 
electrical and alec1ronic e,uipment • 

P lace "DANGER" p lacal-dB 0\1 entl-ances to the bin and 
neal- the laddel-. Bee sec t i OT on "PLACARDING OF 
FUMIGATED AHEAS" 0 n pCtge of th i~; m.11. Aa I.. 

If monitlll-ing e''Luipmen1 is ,,< t avai lable, an apPI-oved 
canister respirator must be .~rn for indoor 
application. If an approved respirator is not 
avai lable, application must b~ done from outside of the 
site to be fumigated. ALso refer to all other 
pl-ecautions given in this manual. 

(6) Post Aeration Treatment 
It is good practice to spray the grain surface with an 
approved insecticide proiectant to retard reinfesiation 
and to fog the space above the grain to kill eXisting 
adult flying insects. 

~~. APPLICATION PROCEDURES FOI~ SPACE FUMIGATIONS. 



---------------------------

0101.6 
01018 U a. 
010:rl' U 
0102:2 U 
01023 
()'.O:~4 
f.'j 025 
()1026 
(ItO:?? 
')1.02B 
(\H)~~9 

01.c)30 
0:1.031 
'nO·32 
('lO:<3 
010:54 
()] ()~;~; 

)1.')36 
0] O·.H 

( 0103B 
(1:lO:1S' 
('1.')40 
01"41. 
01()4:~ 

O~.t)4,~ 

(1:1(\44 
,) 1. <) .... ~; 

('VJ46 
()1.<)41 
OVJ4f3 
0'.<)49 
('1(>r::o 
01.051 

( ~'10~~~~~ 

0:1.0-:;:;.:; 
(~:I 0'.:;4 
t()5~j 

<':t (l~)~. 
t' 1. ():" 1 
(l:\ 0~:;8 

01()59 
(lH)6'.) 

()~.06l 

(\ j. 062 
01063 
0].064 
n:l.r)(,S 
(\~. 0(,6 
01.0~,7 

0:1.0(.,[1 
01.069 
OHl?O 
Ol071 

P "0 . ;:J (,/ )I--age _ . 

E:Lo.,,"ed.v.r:el'L.ill.r:_1111J ... ~._.I!l<lr:eb!!1I~e5.t._.E-'l-'ld_E:r:ju:.el55ID!L.E:lani5, 
L;tllimb.er:5 •. _Ir:lI.t:.!i::;.I._Ir: .. l!er:5.t. __ C-'lnla.lnel:.5_a.nd_1I. tbc:r:_Sla.il.l:: 
l;l.ea..1.a.b.le_E:nt:.ll!.511Le:; 

(1) Determine the dosage uf bag. to be applied based upon 
the followinq pa,-ameten; fOI- space fumigation; 

The volumG' of the sh-ucture 
The a 11- c!lld/ol- commod i ty tempel-atul-e 
The gent!ral. tightness of the stl-uctul-e to be 
fum i gated. 

(2) Detel-m i ne exp OSUI-e pel- i od bdsed on the "Exp osul-e Gu ide" 
on page of this manudl. 

(3) ~Ieal all openillgs except for the dool- b .. ing used to 
~nter and Leave. Pay particular attention to openings 
to connecting or adjacent structures. 

(4) PlaCE! bags on flool- in systematic manner. It is 
l\Ot lIecessal-y to d istl- ibute the b.,gS evenly ove\­
the entire floor. Do not tOBs bag. into 
inaccessible areas. The bag blankets (100 bagB 
pel- 15 foot lOllg blan\(et) can be easily rolled 
out on th~ flool- and retl- ieved. The bag b lalll·:e·t 
is well suited to large fumigations. If 
lIecessary th~ bag blanket may be subdivided, but 
do not save a Left ov~r segment for a future 
fumigation. Check to see that they have not 
pi I.ed up and th,d thf.ty al-e spl-ead out even ly to 
minimiz~ contact between the individual bags. 

(5) Detia(R> Gas EX-B ba9s shall 1I0t be placed ill or 
attac:hed to comlllod i ty packages cOllta i IIi n9 
processed food. If p lace",ellt o·f bags on the 
floor is not convenient they may be attached to 
a wall or other support. They may also be 
applied by taping the bags on cardboard with 
s\:>ac: i ng betwe-c~n bags. T ilPe af:l~ oss the bag ends 
only. Specially designed discs or boards are 
availabl.e for this purpose from Research 
PI-oducts Company. If the Det ia(R) Fumi-Boal·d 01-

Detia(R> Fumi-Disc Is used, tapill9 is not 
nece~)sal-Y. 

(6) Whell fumigating multiple story bul I.dillgs, each 
floor is considered a separate enclosure. Application 
should begin with the top floor and end with the ground 
flool-. 

(7) Seal all remaillillg exits. 
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(8) Placard and lock all entrances. 

(9) Aerate the structure upon completion of the exposure 
period. Standard aeration time and pract'ices should be 
developed using a low I.evel detection device. 
Practices will vary widely at different sites. but will 
usually include opening windows. dOOI'S. and vents and 
activating any ventil"dlon e'luipment. Reentr·y of an 
unael-ated stl-uctun~ must be r.ione in pa il-s weal- i ng 
appropriate respiratory e,uipment. 

0.0) Dispose of rem .. ining bags. SEE "STORAGE AND DISPOSAL" 
on page of this manual. Avoid breathing the 
dust. 

(1,) Genm-a l 
Follow the PEll-tinent I nstl-uct io",. given immediately 
above in p,u-t lIa" .. 

Use of plastic sheeting or tarpaulins to provide a 
fumigation enr;lo,,,un,' Is one of the easiest and least 
expensive means for providing relativeLy gas tight 
elll:losures which ar'e ver'y well suited for fURlig.,tion. 
Plastic tarps are penetrated only very slowly by 
hydrogen phosphide gas. and tight coverings are readily 
formed from the sheets. The volume of these enclosures 
may val-y widely. 

(2) Seal i ng· 
An etlClOSlll-e suitabl.e fOl- fumigation may be fOl'med by 
covering packdged commodities ~ith pLastic sheeting .. 
The shr~ets may be taped, glued, 01- <-lamped togethel- to 
provide a sufficient width of material to ensure that 
"de,\uate seali'llg is obt"inr~d. If the flool-ing upon 
which the commodity rests is of wood or other porous 
material, it should be repositioned onto plastic 
sheeting pl-iol" to cove,-ln<J 1'01- fumigation. The plastic 
cov~ll-1 ng of the pile may be sea led to the f \.001- usi ng 
tape. gl.UF!. sand 01- 101"1,,,,·' '.Illaf:es. by shovel i JIg so Il or 
sand onto the ends of the plastic covering or by other 
suitable procedures. Th~ plastic COVering should be 
r'ei nfOl"Ced by t.,pe '"- ot:,el- means cll"ound any shcH-p 
corners or edge~ in the stack so as to reduce the risk 
of tearing .. Thinner sheeting, about 2 mils, is 
suitable for most indoor tarp fumigations. However. 4 
mil plastic or thicker Is more suitable for outdoor 
applic6tions wher~ wind or other mectl~nicaL stresses 
an? likely to b€! encountel-ed. 

<:5) Additional. t','plic:;ltlon Instl-uctiollS 
Bags may be appLiud "ndar the edge of the tarp or 

--~ ~----- ------
------------------~ 
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thl-Ough sli ts. The b;,gs should be p,-otected f,-om 
condensaiion or other source of water. The slits in 
the covel-ing should br. can=fully taped to pl-event loss_ 
of gas once the dose has been applied. Bags should not 
be pi led or overlapped. Care should be taken to 
prevent the plastic tarp from covering the bags in such 
a way as to prevent contact with moist air or to 
conf' i ne the <:las. Refel- to other' sect ions fOl- dosage 
and exposure times. 

(4) Additional Precautions 
See appropriate prr.cautionB if the fumigation is 
conducted indoors as opposed to outdoors. Indoor 
fumigation pl-ecautlons al-e handled as <lny othe,­
situation where the application is made from outside 
the area being fumigated. Workers may occupy adjacent 
indoor areas but they must be protected from 
overexposure to hydrogen pllosphlde by ade,uate sealing. 
venti lation or as a last resort. respiratory 
e,uipment. 

Do not walk on stacks during the fumigation. 

Place "DANGER" f.lac.ards at conspicuous points on the 
enc losul-e. 

(5) Ael-at i on 
P)""ecaut i ons mu~t be take-n to assu)~e that exposu,we 
to hydrogen phosphide in eKceBS of allowed limits 
doeD not occur both during the fumigation and 
~el-at ion. 

4. APPLICATION F'I~OCEDURF.S FOR I~AIL CAI~8. CONTAINERS. TRUCKS 
AND OTHER SIM.tLAH VEHICLES 

a. U~m~r:al 
This sectio~ addresses fumi~atlon of transport 
vehicles whether fumigated static or intransit. 
R<11 l tar's and canto i nenl sh I pped pi ggyuacf: by ra i l 
may be fumigated intranslt, but it is not legal to 
move trucks, trai lers, etc., over public roads or 
highways unti l they aloe "",,,-atect. See ~lection "III.J" 
on page of this manual for recommendations on 
placarding, commodity aeration and training of 
Pel"SO "5 a uth or' i led to l-amOVe p lacal-d I ng. 

Notify the consignee If the commodity is to be 
shipped under fumigation. If the c~nsignee Is 
untami liar with proper handling of fumigated 
l'ai l cars, it Is recommendr.d that they be provided 
with the necessary information. 
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Ra i l cal-S, conta I nen-s, tn,dts, alld "thel- tl-allsPol-t 
vehicles loaded with bulk commodities to which 
DetialR) bags may be a~ded are treated ill 
essentially the same way as allY other storage 
faci lity. Detia(R) may be added as the vehicle is 
be i ng filled. ·the dose may be scat ten-ed "vel- the 
SUI-face aftel- load i ng has been comp leted 01- the bags 
may be PI-obed below th~, surface. Surface 
application is not '~l~r.:of[lmended f .. H- int,-ansit 
fum i gat i 011. Carefu I.ly sea l any vellts, cl-acks 01-

other leaks particularly if the fumigation is to be 
carried out intransit. 

Vet i a (R) Gas EX-I< bligs sha II not be f'laced in 01" 

attached to commodity pdckages containing processed 
food. If placement of bags on the floor is not 
convenient or if the vehicle is being fumigated 
intransit, they may be attached to a wallar other 
support. They may also be applied by taping the 
bags on cardboard with spacing between bags. Tape 
across the bag ends ollly. Specially designed discs 
or boards are available for th:. purpose from 
Research Products Company. If the Detia(R) 
Fumi-Board or Detia(R) Fumi-Disc is used. taping the 
bags is not necessary. 

InstructiollS that foLlow suggest specific procedures 
tor tr~atment of rail cars and containers when direct 
addition to the comm~dity is not used. 

(1) Close and secUl-e all hah:h COVa-I-S e>:cept those 
being utilized for the fumiyation. 

(2) Seal all other opellings. Pay particular attentioll to 
vents. 

(3) Clean the flange lip of hatch (or hatches) being 
uti lized. If the commodity extends into the throat of 
the hatch. force it away to the extent possible. 

(4) Open cans and i n',1£.I"·t bailS I n'io the pockets of a 
Detia(R) Fumi-Disc. 

(5) Place the loaded Fumi-Disc into position. bag side up. 

(6) Secure the Fumi-Disc into place with maskin3 tape. 

(7) LO"'er the CO'l<o'I- into p lace and seClll-e. 1n.""I-t a 
"[lANGF;F~" p laccl\-d I nto a c laal- p le'st ic bag and tape It 
securely to tha hatch cover. 
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(8) 1ns",,-1 "1.IANBER" p I.acards i n·to c le,,,- p last ic bags and 
secure with masking tape near the Ladder on each si~e 
of the cal-. 

(1) Fo Ld the edge", of a Fum i -BOdl'd to f Ol-m a tl-ay. The 
Fuml-['oal-d is designed to "hang" in the hatch opening. 

(2) Open cans· and i "sel" t bags into pod.ets of (let i a (R) 
Furn i -Boal"d. 

(3) PLace the Loaded Fuml-Board into position, bag 
side up. 
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(4) Secu"e into placn with masking tape. 

(5) Lower the hatch covmrs and seal the edges with tape. • 

(6) 1 nse,"t a "DANGER" p laca,"d I nto a c leal" p last I c bag 
and tape it securely to the hatch cover. 

(7) ):nse,"t "DANGER" p I.,,,:a,"ds into c leal" p last Ic bags 
and secure \>,.i th m<,.I·: I ng tape lle,,," the ladde)" on 
each side of the car. 

(1) Close and secure one of the doors from the 
inside. Seal all openill9s and Joints. If 
possible, caulk Joints and drape entire doorway 
with po I.yethy lellr~ film, secm" i ng the edges to 
the inner wall, floor and cei ling with masking 
tape. 

(2) Inspect the roof, floor dlld walls for holes 
and/or cracks. Seal all openings with either 
masking tape or caulki1l9 compound. 

(3) If possible, drape reffiaini1l9 doorway with 
polyethylene fi I.m before door is closed. Secure 
edges to door jamB and floor. Close door and 
secm"e. 1:f dOllr·.),.y i s ch-llp~d with po lyethy I.~ne 
It may not be n.CRSSary to seal the door from 
the outside. If doorway is not draped, seal all 
cracks, openings and joints with masking tape 
antl/ol" cauLl{ I \\g componnd f,"om the outside. 

(4) Open calis and i n~l.""t b,l'ls into pocke·ts of 
Detla(R) Fuml-Disc or Fumi-Boarcl. 

--~------
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(5) Place 'i'he lOllded Fumi-Disc 0,- Fumi-r.oar'd Ollto 
the load, bag ~;id., up. Sect,,-e it into place 
with tape: 

(6) Or', nail it to the walL: 

en Post "DANGER" p lac,ll-lis by i TlS~I-t I ng I Tlto 
clear plastic bags and t~plng them to each door. 

e. E:X: .. O,!:P.dlll:,f.llii,",i.o.r,_kJl,ll.t,i;\1 n~l:f.i 
Pl·oc.~,dures 1'01" corl'ta I nlH'S <'II"e e'"stont 1<1lly the same 
as boxcal's except 1'1'1<0> II" d001". tend to be ",01"4e <las 
tight aTld they oftaTl have OTlly a real door which 
must be sealed after application Is completed. 
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5. APPLICATION PROCEDURES FOR II !TRANSn FUMIGATION OF SHIP 
HOL.DS 

(1) Shipboa,"d fumi<]<1tion is also regulilted by the U.S. 
Coast Guard Regulations 46 CFR 147A. 

(2) This pl"oduct is toxic to fish. Keep out of lalles, 
st."eams and other a'luat it: environmp.nts. [10 no~ 
contilminate water by cleilning e,uipment or disposal of 
wastes. 

(1) Re1'e," to and comply with the ,"egulations and 
procedures found in U.S. Coast Guard Regulation, 46 CFR 
147A. 

(2) P,"io," to fumlgdtiT,g a vessel. fo," intl"ansit ca,"go 
fumigation, the mastel" of the vessel 0'" his 
,"ep,"esentat ive, and the f'lmigato," must dete,'mi ne 
whethe," the vessel is suitabLy designed and configul"f,d 
so as to aLlow for safe occupancy by the ship's crew 
throughout the duration of the fumigation/voyage. 

If it is determin~d that the deSign and configuration 
of the vesseL doec; not <)Llow fo," safe occupanl~y by the 
ship's crew throughout the duration of the 
fumigation/voyage. then the vessel. loll Ll not be 
fumigated unL",s" all. c,"a .. membe,"s a,-. removed f,'om the 
vessel. The c'"eW mambel"s will not be allowed to 
re-occupy the vessel Ul1til the vessel has been properly 
ae,"/ded and a d~1'I·(~'"m i nat Ion has been madt~ by the maste," 
of the vesseL and the fumigator that the vessel is safe 
f 0'" occ upa ncy. 

(3) The person responsibLe for the fumigation must 
notify the master of the vesseL, or his representative 
of the re~ulreme"ts reLating to personal protection 
t1''I,uipn'':!nt'', Low ,",'ng!. detect i on e''lulpment and that a 
person ,uaLifled In the use of this equipment must 
accompany the vesseL with cargo under fumigation. 
Emergency procedures, cargo ventilation, periodic 
monltol'·lncJ "nd In<opec:tlons, and fl,"st aid medSIU"eS must 
be discussed with a~d understOOd by the master of the 
vemmel 0\" his '"t!\"'"esentatlve. 

(4) Beal all openings to the cargo hoLd or tank using 
suitabLe, watar proof, gas tight materiaLs. Lock 
dnd/o," othe'"wlm(~ ~Iecun. <lll openings, manways, etc. 
ut,ed to ent'e," til,,· ho LrJ. Post appl' OP'" I ate "I:tANGr::R" 
placards on same. 
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<'5) On tan\:Qrs the over-space pn~ssu,-e '-e Lief systE'm of 
each tank must be sealed by (1) the closing of _ 
app,-op,- iate va lves and (2) sea l I nil the openi ngs i nt" 
the over-space with gas tight materials. 

(6) Contact appropriate authorities. 

(7) If the fumlgatiun is nut completed and the .,essel 
at~,-atf!d bef()l-e thE.~ m(~nnr-:!d '-essel Leaves portt the 
pe\·son i n Chc31'9(~ Qf ~'he vet5$e l ~}ha L L i n5u\-e that at 
least two unit. of personal protection e,ulpment and 
one gas 0'- vapo,- detr_ct I on device .nd a person 
·tualified in ih<llr opm-ation be on bo",,-d the vessel 
dm- I ng the voyalle. 

(8) During the fumillation or until a manned vessel 
Leaves pori or the car90 is aerated. the person in 
charge of the fuml~ation shall Insure that a .ualified 
person using ga. or vapor detection e,uipment test 
spaces adjacent to the fUmigated cargo area and all 
.. ·e<f;iular Ly OCCUfJ jed spaces for fumigant Lei:!kage. 

If leakage of the fumigant is deiecied. th. person in 
cha,-ge of the f,unigatlon shall take action to con-ect 
th8 leakage or .halL inform the master of the vesseL or 
his repregentative. of the leakage 50 that corrective 
action can be taken. 

(9) Review with the Master, or his representative. the 
vOYi\C',:Ie pl-etau 1- ions ",':t nd Pl- Dced u\"es. 

*PersonaL protection equipment means a re~pirator or 
yes masl-: fi-t-ted with a canis"\I':Y- de<;>ignf-,d for- ptH,sphine 
gas which 15 approved by NIOBH/MSHA. A gas mask and 
caT)ister is approved for use up to 15 ppm. Above 15 
ppm or at unkl,uwn concentrat'ons a SCDA or its 
e'tu I va Lt,nt must be used. 

(1) r~alcuLa1-e dosage') ()n the b<1sls of ca,-go hold volume. 
Dosage is always calculated for total hold volume 
Irrespective of the commodity tonnage in the hold. 

Deti.1(R) Gas I;:X--B ...... 2-6 bags pe,- 1000 cubic feet 

(a) Aft.,- a hold h<1s been f I l led or cOnlple-ted. dig 
a shalLow trench approximately 15 feat long and 2 
feet wide fo,- f:!I:H:h bl. •• nflet bf~ing used. Maintain at 
Least a two f()ot 5~paratlon between trenches aod 
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stay in from side w81 Is at least 10 feet. 

(b) Open bag blanket containers one at a timB, 
remov~ the blanketJ unrQ!1 It until fully 
extended and position into the trench. Cover 
with the commodity. 

(3) Pl"ocedul"e for Itetia(R) Gas EX-£l (Individual bags) 
After a hold has been fiLI~d or completed, open 
containers and ciist,"ibute bags unifol"mly onto 
commodity surface with spacing between each. Do not 
place bag~ within 10 f~.t of side walls. Step ~n 
each after placement or probe bags into th~ 
commodity to any depth desired. 

(4) Procedur'e fOl" Det ia(rO Gas EX-B (['ag Belt) 
After a hold ha. been filled or completed, open 
c9ntainers and begin inserting (probing) bag belts 
into the commodity mas. with spacing between. Do 
not prob. within 10 f.et of sidewalls. Attach a 
IIloc:atol~1I cord to eiJch t,elt befo,~e insel~'tiont 

leavi ng the loose enrl on the commod i ty sUl"face. 

(5) Observe closing of hatch covel"S closely. Stop the 
closin'] if the cove," snags a bag blanfcet, individual 
bag, or bClg belt. RepOSition the blanket, bag or 
belt and l"eSllme closing. 

(1) At reglllar intervals monitor spaces adjacent to 
al"eas containin<J funci~Jated cargo and all r'egulal"ly 
occupied areas for fumigant leClkage using dppropriate 
gas detection e,uipme"t. 

Special attention .hould be given to living ,uarter5. 
~{i -tc.hel1St stol"eYOOrns, rnf~SS ha L lSJ ~cee L ductSt day 
I" 0 oms, the b)" i dgt', en~l i TIe room a nd any 0 thm" ellc L osed 
5p""ces occup ied 0'" fl"e''lUented by Cl"eW rnembm"s <lUI" i n9 a 
voyage. 

(2) If hydrogen phosphide is detected, ev~cuate the space 
or area, locate and seal off the source of the leak 
wearing appropi-iate r~spiratory protection e~ui~me'lt. 
Vent i late the an"a befol"e il l low I ng occupants to 
retlil-n. 

(3) Do not enter fu@lgated holds or tanks. 

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



Ol.56~ U 
()1. !:::i7(1 

t) ~ ~::;"(,:J. 

O~. ~:I"(I:~ 

01'·;74 
t.\~ ~~;75 

OJ.~:;?(, 

(1:1 5'i''? 
O!.57B 
015fj1'J U 
Ot':.Bl. 
() ,. r=;f:\?! 
() 1. 0:;!13 
(J1~i84 

I~~. !=WJ5 
01.~:i8IJ 

c:;n ~ ( .. ,,, 
.... _508 
<)t':::~!'1 

(J:I. '590 
(H5'n 
O~.~~;9:--! 

Ol~9'3 
~l ~_ ~;'!~4 

01 ~;9!'i 
()1~;96 

C), a:.;~')"i' 

01~'98 
()1S'79 
():I. ~,t.'() 

(~l ~·Ol. 

()~1',(l2 

"~.603 
:604 

'-'1<'.·05 
~J1 ("(\~., 
01. ... ,,)"? 
(11 (.,('13 
t)U,O'1 
0l,{,10 
OJ.6U 
t)l.(,t~? 

()1613 
()'I.('1.4 

(J:!.b1~1 

0163.<11 U 
'.l1MB 
t 1 j'(·19 
(~1 (.,::~I) 

~1~.62·1 

Ol!S~!~ 
()1 (.,23 

'l 6/( t· 

Page 30 

e. 1:::l:.lill.:.ilJl,11..o.ns_,,-nd_F.:r:.o.l;;e911r:es_llllr:ill9_llist;bat:ge: 
If necessary to enter ho ld", PI" i 01" to discharge, test "paces 
directly above cargo surface for fumigant concentration, 
usin9 appropriate gas da1ection and personal protection 
e,uipment. Do not allow entry to fumigated areas without 
personal protection e,uipment, unless fumigant 
concent," .. t ions a'"e at safe leve ls, as i nd i cated by a 
suitable detector. 

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

(2) "anker holds which must be entered to fumigdte and 
par1ially lll<lded holels on dl"Y bulk ca,"rie,"s are 
fumigated from within the area being treated. 

(:3) See sect i OTIS "I" and "M" on pages of this manual 
for requirements. 

(4) If hydrogen phosphide I. detected a minimum of two 
':tual.ifled pe\~so\,S on ~;.'·'dp ,:.:ilould wea\~ the gas mash and 
canistel" d"''>Cl- Ibed above wh i Le ae,"at I ng the a,"ea and 
locating and sealing the leaf:. 

6. APPL.lt:ArION PROCEDURES FOR INTF(AN8IT FUMIGATION OF CONTAINERS 
ON SHIPS 

a. When t'umigaiin';l butk cummodities to which dil"ect 
addition of this fumigant is not alLowed or packaged 
c:ommodi'tiest l-e'fer t(, sec.:,tion "3.a" on page of 
t'h is manua l. 

b. Intransit fumigation of containers on ships is 
reg~Lated by Coast Guard Regutation 46 CFR 147A and the 
M'plicatol" 01" ~hif'pel" must obt,.in a"d comply with U.S. 
Coast Gual"d Spec i a l per'm it No. 52-75. Contaci the Coas·t 
GUcll"d 01" Resean:h Pr'oliuctf,; Company fOl" add I tiona l 
i nfol"lnat ion. 

c. Comply with general precautions given in labeling. 

7. APPL1:CATIUN F'ROC'JURES FOR FUMIGATIllN OF BARGES 

a. (;lanal:.ill 
Since barge fumigation is a type of fLat storage fumigation 
as well as having similarities in COmmon wlih a ship, refer 
to the sections "F'l"o(",dul-es fOI" Flat 8101"age" 011 p,'ge 
and "AF'f-'LICIn-rUN F'RllCr::IlUREl, FOR IN" RANBIT FUMIGATION OF 
SHT.P'S HOL.DS" on pag" • 
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Barge fumigation is reguL~tF' by the U. s. Coast Guard 
Regulations 46 CFR 1.47A as modified by U. s. Coast Gua"d 
Special Pe,"mit 2-75. The shipp",," 0'" fumigato," must posse.s 
this pe,"mit p,"io," to fumigating. To obtain this pe,"mit 
contact 

b. Sea..Ling 

u.s. COilS·t Gua,"d 
Hazardous Mat",· ia ls IIl"anc:h 
Washington, D.C. 2Q593-0001 

Special care must be taken in determining whether a barqe 
is suitable for fumigation. EKcessive leakage m~y occur 
through poorly sealed hold covers. 
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(l H. PROTECTIVE CLOTHING 
It is not necessary to wear glove5 or other protective 
~lothing. However, wmar dry gloves of cotton or other 
mate,-iaL if contact ,~ith the, dus1 is lif,ely. Wash hands 
af te,- use. 

X. RESPlRATORY PROTECTION 
1.. WHEN RES~'IRATORY PROTECTION MUST BE WORN 

NJ.OSH/MSHA approved l"e$pi."<'Jtory p.-otection must be wo.-n 
during exposure to concentrations in excess of permitted 
Limits 0'- when cOllcentl-ations an. unknown. 

2. PE.RMISSIBL.E GAS CONCENTRATION RANGES FOR RESPIRATORY 
F'ROTECnON [IEVICES 

A NJ.(J~1H/MSHA aPPI- oved, f Illl f ,'ce gas masf:, hydrogen 
phosphide c,lniste\" combinAtion mAY be used at levels up 
to 15 ppm or to escape from levels up to 1500 ppm. 
Above this level or in situa1ions where the hydrogen 
phosphide concentl"ati on is uflf:nown, a NIDflH/MSI-IA 
approved, self-contained breathin~ apparatus (SCBA) or 
i fs e,'!.\! i va tellt must be used. The NIDSH/OSHA Pocket 
Guide, 8-85, DHEW/NIOSII 78-210, lists these and other 
types of clppt·oved l-esp i '-cltor's and -('he c:oncentl-at i on 
limits of which they nlay be used. 

3. REWJII~EMENTS FOR AVAIU\JHLJTY OF RE8F'If<ATOIW PROTECTION 

Respiratory protection fuust be avai labLe at the site of 
application in c •• se it is needf"j when olpplying Detia(R) 
fl"om within the stl"UctUl-e being fumi9atl~d. An apPI"oved 
full fac.e gas masl<t phosphine Cc.lllistel- combination 01-
se L f-conta i ned bl"eath i n9 appa,-atus (SGBA) 0." its 
e,uivalent must be available at the site of application. 
If SCBA 0)" its e·'!.uivaLF~nt is not aV<li Lable <1+ the 
appl.icatio~ site, It must be availabLe locally, fo," 
example, at a fire station or rescue squad. 

Resp iratory p,-otect i on fleeli not be ava i lab le for 
applications fl"om out~,jde the al"ea to be fumigated such 
as addition of tablets or pelle1s to automatic 
dispensing deVices, etc., if exposures above the 
permitted exposure limIt wi II not be encountered. 

Resp i>"atory protect i on ne,,,d not be ava I lab le fOI" oUtdOOI" 
app l i cat J ons. 
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It monitoring e~uipment is not available on a farm and 
application cannot be done f,'om outside tl,e structure, 
an approved canistel- l-esp il-ator- must be warn dUl- i ng. 
application from within the enclosed indoor area. 

J. PL.ACARDING OF FlIl'IIGATED AREAS 
lbe applicator must placard or post all entranc~s to the 
fumigated area with signs bearing: 

1. • The s i g na 1 wOI-d "DANGEFUPELIGRO" a nd the SKULL and 
CROSSBONES sYlnbo lin ,-ed. 

2. The statemen"t. "A,-ea and/o,- commodity unde,- fumigation, 
DO NOT ENTER/NO ENTRE". 

.~. The statement "Th is sign may only be n~moved afte,- the 
commodity is completely aerated <coniains 0.3 ppm or 
l"'5S phosph i ne 9as). If i ncomp lete ly den-aied cl)mmod i 1'y 
is transferred to a new site, ttle new site must ~Lso be 
p l.ac",'cJed and wo.-!-'el's must not be exposed to mo",-e than 
0.3 ppm phosphine." 

4. The date and time fumigation begins and is compl.eled. 
5. Name of fumigant USt~d. 
6. Name. address. telephone number of the applicator. 

All ani,-ances to a fllmigated ar,.,a must b", placar'ded. Whel-e 
possible. placards should be pLaced in advance of the 
fumi~ation in order to keep unauthorized persons away. For 
rai [road hopper cars, placardin9 mURt be placed securely on 
both sides of the c~r near the ladders and next to the top 
hatch into which the fumigant is intr'oduced. p_ 

, ~M~<1v 
Do not ,-emove a p laca,-d unt i I. the. tr'E:at"d ;II ""i\ is' iel-ated 
down to 0.3 ppm 0'- less. To detm"mine whethe'- aeration is 
complete, each fumigated site or vehicle must be monitored 
and shown to contain 0.3 ppm or less hydrogen phosphide qas 
in the air space around and, when f", •• ible. in the mass of 
the commodity. 

Transfer of incompLetely aerated comm~dity to a new site is 
pc~'-missib le, howevel- the new stor't>ge rnust be p laca,-d",d if it 
contains mOI-e than 0.3 ppm hydl-ogen phosphide. 

WOI-k"H-S who hand Le i ncomp le-l'''' loy a'.I-ated cornmod i ty must be 
infolMlOed and applMaplMia1t~ nh::~aSll"'~1~) mus1: b~ ta~ten (i .e.t 
venti lation or respiratory protection) to prevent exposures 
from exceeding the exposure I.imlts for hydrogen phosphide. 

It is ,'ecommended that thc~ pm-son ,-esponslb I.e fo,- ,-emovi ng 
the placards be familiar with the physical. chemical and 
toxicologicaL p,-apm-ties of hyd,-og"'n phO~lphide. They ~Iho\li.d 

also be knowledgeable in how to take gas readings, exposure 
Limits, symptoms and first aid tredtment for hydrogen 
phosphide poisoning. 
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K. GAS DETECTION EQUIPMENT 
There a,-e sevel-a l I-e l i "b le dev ices ma\"l:eted. One type 
is the hand ,pump wheTI used in conjunctioll with the 
app,-opI- iate detectol- tube. They ar'e portab le, simp la 
d~vice$.and do not require intensive training or elaborate 
supporting e,ulpment to operat •• Futhermora, they are 
inexpensively adaptable to r'emote monitol-iTlg pY'()cedul-es '-!Tld 
,,<I II measul-e concentl-at ions of hyd,-og<Hl phosph ide ina 11- in 
trace amOllnts OTI Up. Use instructions are enclosed with 
each pm-chase. Co nsu l t yo ur l oca l supp l i el" of such 
e'\uipment 01- contact Rc.seal-ch PI-oducts Comp"ny fo,- mOI-e 
I nformat ion. 

L. AEI~ATlON OF FUMIGATED COMMODITIES 
1. FOODS AND FEEDS 

To lerances 1'0'- hydrogen phosph id., residues have been 
established at 0.1 ppm fOI- ,'nimal feeds and 0.01 ppm fOl­
finished foods. To guarantee compliance with these 
t~le,-ances, it is neceSS81-y to ,)el-ate these commodities 
f 01- 48 houy's 1'1- i 0', to off~,,- I n9 them to the end 
c: 0 nsumel- • 

2. TOr'ACCO 
Tobacco must be am-ated 1'01- a't least thr'ee days (72 
hours) when fumiga+ed in hogsheads and for at least two 
days (48 hours) when fumigated in other containers. 
When plastic liners t:n-e 11sed, Longel- aeration per"iods 
wi II probably be re,uired to aerate the commodity down 
to 0.3 ppm. 

3. As an altel-natlve to these am-ation pel-iods, each 
container of a treated commodity may be analyzed for 
residues using accepted analytical methods. If residues 
are less than tolerance levels, the commodity may be 
shipped to the conSUmel- l-eg81-dl"ss of {'he above holding 
pel- i ods. 

M. APPLICATOR AND WORKER EXPOSLlF~E 

1. HYDROGEN PHOSPHIDE EXPOSURE L.IMITS 
Exposlll-e to hydl-ogen phosph i de must not exceed the 8 
hom- TWA of 0.3 ppm fOl- app l icatol-s and wo\"l:el"s dUI- i ng 
application. Application Is defined as the time period 
covering the opening of the first container, applying 
the appropl-iate dosage of fumigant "lid t:losing up the 
site to be fumigated. All pe'-c'Inns in the tl-Elated site 
and in ad jacent i ndool- a\-~l"S are cov<wed by th i s: 
exposure standard. 

After application Is completed worker or applicator 
exposure must not exceed 0.3 ppm maximum concentration. 
Suc.h exposurf~S may occ:u,- becdu~;e of leal-tage into 
enclosed areas from fumigation sites, during reentry or 
dUI-1 ng il-anafel- of unaF.!,-ait1d cornmod I ty. 



( 

01.79'7 
0]798 
Ot-j'9 tl 
01 1J('1 
')1.I;lO;,~ 

(,~. q(.X~ 

')1.804 
01fJ()~) 

1)1.'106 
~\1.t:~O'i' 

"'.00B 
('~009 

1)1.0'.0 
o~_n~.:1. 

('101.2 
(ll013 
0:1.914 

( .'~.m~5 
t'tr.~1(, 

o:tf.:tj or 
() Hl1 B 
01B1.9 
()1.B20 
~'j f3:~~:f 

"U!;':'> 
~'1.B23 

()~.024 

OJ ~~?~:j 
t'1.':~2{, 

OHl27 
0tB2fJ 
(11.029 
"H130 
01'<13l 
OH':,I:·! 
()j. o:~:~ 

"HI~14 
()'.~13~:, 

f)~. (r.1.~, 

O:tf3~~·t 

'.".'-'38 
OHJ39 
~) 1. r .. J4t) 
(,~ ~1-~1 

,~ tfJ.42 
():l.B4:li 
'-'UI44 
OJ 04-~, 
1)1 $~.~.~) 

(\:;.04"1 

'.1 tfJ4'J 
('~.0.1·9 

f) tl]~j() 

L( I, J Ii' .l-~ 
Page 35 

2. APPLICATION OF FUMIGANT 
Depending upon tempe,-atUl"e and humidity" [oetia(R) Gas 
EX-B releases hydrogen phosptlide gas sLowly upon 
exposure to moisture from the air. This reLease is 
otten sLow enough to permit appLicators to deposit 
fumigant in the desired areas and then vacate the 
premises without significant exposure to the gas. If 
the fumigator's exposure exceeds the 8 hour TWA of 0.3 
ppm, approved respiraiory protection must be worn. G~s 

r.:onc:entlHdt i on measuremen-ts for safety pm-poses must be 
made using Low level dete~tor tubes or other suitabLe 
Low Leve L detec t i on e·tu i pment. See the "I nd ush" i a L 
Hygiene Monitoring" section beLow. Information on 
hyd,"ogen phosph ide (phosph i ne, PH3) detecto," tub,.s may 
be obta i ned f,"om Resea,"c:h Products Con,pany. 

It is often practical to wear approved respiraiory 
protection from· start to finish. This is particuLarLy 
h"ue when perfo,"ming la,"gEi' ;'pace fumigations 0'" when 
fumigating buLk stored commodities in fLat storaye 
bui Ld i ngs. 

~~. LEAI,AGE ~HOM FUMIGATED SITES 

4. 

Hydr'ogen phosph ide is h iyh ly ("ob i Le and given enough 
time may pen*::ot'14()'h:~ seemingly g-!1~5.-tight matt.~roiaLs suc:h c3S 
concrete &nd ~inder block. Therefore, adjacent, 
enc Losed areas L il{€~ly b:. be: .. or.:cup ied should be eXillOi ned 
to ensu,"e that signi1' icant leal:dge has not oCCllr.,...,d. 
Beeling of the ~umigated site and/or air fLow in the 
oc<.:up ied areas ~jhouLd be usmd 1:0 ,-educe expOSl1,-e. 

AERATION AND REENTRY 
It the area is to be entered after fumigation, it must 
be aerated untl L the LeveL D1' hyd"ogen phosphide gas is 
0.3 ppm or beLow. The area or site must be monitored tb 
ensure that Liberation of gas from the treated commodity 
does not resuLt in the development of unacceptabLD 
levels of hydrogen phosphide. Do not aLLow reentry into 
treeied areas by any perSOtl before this time unless 
protected by an approved ,'espirator. 

:7;. HANDLING UNAERATE:D COMMI)[ltTIf,S 

6. 

T'"ansofe," and f>,"oce~;sing of a tn;)id,,:ci commodity p,-io," til 
complete Beration is permissible, however workers must 
not be exposed to hydroyen pllosptlide in excess of the 
permittad eKPosure Limit •• 

INDUSTRIAL HYGII~Nr:: MDNITORING 
It is recomnlended 'tt)at t\ydrogen phosphide eXpOS(lre IJD 
dOCUffisnted in dn operation Log or manual for ~~ch site 
and ope,waot I on wher'e exposll.l'W mc':)y oceu,·. The PU'~P()f;iE:.~ of 
this moY,i1:oring is to pr~vent excessive exposure and to 
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determine when and where respiratory protection is 
required. This monitoring is mandatory although once 
exp ~stil-es h~ve been <ld'7,tua te L y c~alRac tel- i zed t sucse·tuent ..... P-t1 . _k.l 
monito,-Ing IS not ,-outlnely r·e'l.ulred. Howevon-, spot u,,,Uf'?CfUf 
c:hed,s should be made oC:C,'SiOThllly, especially if .J",y-tc 
conditions significantl).· change. Gas cnncentl-ation ddC7,/" 
me"5111-ements sh 0 u ld be tilf:en in 1he worf:el-' s bl-ea th i ng t/era/if. 
zone. Monitoring is not "e~uired outdoors. 

"7. ENGINEERING CON"I RDLS ANn WORI< PRACTICES 
If initial monitoring shows that workers are exposed to 
concentrations in excess of ttle perm~tted exposure 
limits then engineering co"trols (such as forced air 
ventililtion) and/or appropriate work practices should be 
USE.~d whelR e pass i b Leo in an a ttempt to 'reduce eXP05Ul-e to 
below permitted limits. 

N. S·IORAGE AND DISPOSAL 
1. STORAGE 

Cans should be stored in a dry, well ventilated area, 
aWilY fl.-om heat and undel- !.od: and key. Post as a 
pesticide storage area. Do not contamiriate water, food 
or feed by storing pesticides in the sa(ne areas used to 
store these commodities. Do not store in bui Ldings 
whet-e humans 0\- domesti,,-: animal.s reside. t<l~ep out of 
reach of chi ldren. 

The shelf life of Deti<l(R) is vi,-tualLy unlimited if the 
containers ilre tightly sealed. 

IHSPDSAL OF UI!II~"'c\~If.t! @ E:~RI1~1_l.:LBfr:aCIEI:! DETIA(R) 
GAS EX-B 
(From 5P i I. LSI leal1 i 119 cans 01- othE·n- '!::loUr"Ces) Unr'ec:lctec1 
or partially reacted Detia(R) Gas EX-B is acutely 
hazardous. Improper disposal of this product is a 
vi 0 I<,t i on of fedm-a I. law. rf ttd!? pl-oduct cannot be 
disposed of by ordinary use or according to the 
instr·uctions tha't follow, contac:t yom- state pesticide 
or environmelltaL con1rDl ~gency or the hazardous wdste 
'-"lpr'esentative at the TU:!<ll-est EPA ,-egional office fOI­
guidance. Do not contaminate water by disposal. 

Some Local and state WdQte disPo$al regulations may vary 
fr'om the followi-ng l-eCuI11tn€Hltia'tiolls. I1isI30f:'u'll pl-o..:edul"p.$ 
should be reviewed with ilppropriate authorities to 
enSUI-e compliam:e with Local regulations. 

FOI~ SPECIFIC INSTRlJC'rION8 81;::1;'; "SPILL AND L.EAI< 
PR(JCEI1Um~S" ON Pr'GE OF THIS 11A/~UAL.. 

~~. nISPOSAl.. OF m:-:rrA<R) G,'lS EX-£! FOl.LOWING A SPACE 
r·'lIMIGATIllN 

1I a. Gf,!ll~l:.a.J. 
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If properly exposed, the bags remaining after a 
tumi~ation wi II co~tain a grayish white, spent, 
nonhl'lza\~dous waste ilnd wi II cont~ill only a small 
amount of unreac1e-1 aLumil1tlm pllosphide. However, 
I-e"idual dllst fl-om incon,pl.dely expused bags (See 
"EXPOSURE GUIDE" on page of this manual.) wi II 
re,uire special care. Confinement of ~Ac11allK 
spent bags, as in a cLosed rontainer m~y result in a 
fire hazard. Small amounts of hydrogen phosphide 
may be given off from the unreMcted aluminum 
ph osph i tie, ,1 nd co IIf i nement of the gas may I-esu l tin Ad ofS 
a t lash. Unles~; it c<JtI be tI'~tlnmined with cel-taintj d 

la t the bags al-e sp,.nt they ml15t be deac t i va ted as 0;; h"'t. 
described belo~J pl-io,- to disposal. ",,,, tr 

b • L!eat:.tl.!ll!"11D.D_Jlf"_~!~llnJB1_"G"j;\_"E~=B 
(1) Gene,-a L 

The methods below OIay be IIsed for" deactivating 
used 0'- unused De', i <, (R) G.1S EX--B ,-ega,-d less of 
the extent to which the ~luminllm phosphide has 
been consumed in the production of hydrogen 
phosphide. 

(2) Dry Deactivation 
Collect bags a~d pLace them into a venti lated 
holding container such as the specialLy e~uipped 
55 gallon drum i llustratect below, wire cage used 
for other hydroven phosphide fumi9a~ts or other 
simi Lar device. Store the bags in one of these 
devices unti L the b~gs al'e spent. Unused or 
partially spent bags can he spread out on the 
<ground in a SeC\11~e open c'll"ea c3way f,·om occupied 
bui Lding~ to be deactivated by atmospheric 
moisture. Cal"e should be taken so that they are 
not ca,-y-ied a(~i\y" by the wind. Dy"y deac:tivation 
is the recommended procedure for ullused or 
partially spent bags. If in doubt concernin9 
\l'Jhe-thel- th8' bag~-; fl,-e '!:-il=>ent co ntelC t Reseal-c:h 
Products Company. 

Ignition may occur if large numbers of 
incompLetely reacted bags are contacted by 
li'l.uid ~J.:')ter. This can OCf:ur in open or 
pe\~fOl-c!it(?d stol~<;\ge conta i nel~S. Thel~(~fo~~e, such 
storage should be out of doors in a relativeLy 
isoLated araa protected from rain. 

(3) Wet Deactivation - Method One 
FI II an approPl-iate sized container with water 
a few inches from the top. Subm~rge bags for 36 
hours. n metal grid works weLL to keep bagg 
sllbmel~(3ed. no not cover r;ontainel-. "Jf;'HH~ 

appropriate reapiratory protection. This must be 
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done outdoors or in front of an ade,uate fan that 
exh~ut.:;t5 out~tide. The wa1er mey be disposed of 
in a storm sewer or hy pouring it out on the 
gy'ollnd. 

(4) Wet Deactivation - Method Two 
Fill an appropriate sized metal container 2/3 
full with water. For each gallon of water add 
1/4 cup of low sudsi'lg deh,,-gent 0'- sUl-factant. 
Use no less than 1 gallon of water/detergent 
solution fOl- 60 Detia(R) bags. Open each bag and 
dump the contents into the container as the water 
is stirred. Wear appropriate respiratory 
protection. [10 NDT CDVER THE CONTAINI7.R AT ANY 
TIME. This must be done oui'doOl-S 0'- in f,-ont of 
an ade''l.uaie fall ~hat Elxhau",t", Inlfi,eoiately oui~,lde. 

c • l:!iliiell.:oa,l,-'::r,lI.t;.t:dllr.e:~ 
In open a,-eas, sma l l "",Ollnts (up to 7.0 fIg.) of the 
spent bags may be (Jispo.,ed of on si te by bUl" ia l of 
ihe bags or by opening the bags and spreading the 
dust ove,- the land sur'face away f'-om i nhab i ted 
buildings. 

SE~!ilni bags maya lso be c:o LLected and disposed of at 
a sanitary Landti ll, approved pesticide incinerator 
01- othe,- apPI-oved f;i te!!> 01' by othen- p'-OCedUl"eS 
approved by federal, state and local authorities. 

[10 not dispose of dust In a toi let. 

Dispose ot,the water/dust mixture (slurry) (with or 
without preLiminary pouring out of excess water) in 
a sanitary Landfi lL or other suitable burial site 
approved by local auth(),-itll's. Whe,"e pe'-mi5c;lble, 
the slurry may be poured out on the ground. If It 
Is held 36 hours it ",ay be pOllY'ed into a sto\-m 
sewel- • 

Never confine, partialLy spent bags or slurry in 
closed containers such as closed drums or plastic 
bc19S. 

"\. DISPOSAL DRUM 
In lieu of imrnedia'te dlsposo!ll it may be mo'-e p,-actlcal, 
particularly In the cas. of smaller users, to collect 
n:~.)t,tf!d 0,- um-ellcted bag. and p lac:e them into a 
spec 1.1 l ly defl i gn~!d 55-g<l tl.Oll dl'um as I l tusi,-ated. 
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Note the cone shaped, ve~ted lid as well as the expanded 
metaL faLse floor, the 10, 1 il~h diameter holes evenly 
spaced al-ound the bottom, tile ::'i, 1 inch d ialoletel- holes 
in the bottom (not shDwn) and the Locking device. The 
purpose of thp drum is to provide a central, known 
collection point for bags. When full or at regular 
Intervals the reacted bags can be transported directly 
to an approved disposal site. 

The til-um should be loc.,teci in <In open, S!~curl?d ill-ea 
m_~'-ked ,15 i-he col_tection e'_!lItew fOI- [ietia(R) GiiS EX-B. 
~Ie 1-''': ornrnend -the dl-um a I.~;o be rna,. Iwd "DANGEH. POISONOUS 
GAS, KEEP AWAY." If tl1'-' dnun is uSf,d only fOI- I-eactr~d 

bags "POISONOUS GAS" C<11\ be dO? 1.F.,ted. 

~Io DISPOSAL OF CANS 
Dispose of Cdns in a sanitary landfi II or by other 
approved state or lOCdl procedures. 

SPIL.L AND U~AK j-!'fWGElIUHES 
1.. GENERAL 

A spi II other than incidO?nidl to application or normal 
handling 01- punctu,-ed ,:ollt.1ln .. ,,-s, Cdn pl-oduce hi<3h 
levels of gas and. 1herefore a1tendin9 personnel must 
")edl- a BCF.'A 0,- its e·tUiV,llent when the cI}nr.ent,.-a-(-ion<r, of 
hydrogen phosphide '.'IdS i. unknown. If the concen-tYdtion 
is known, other NIOBH/MSHA approved respil- ... tory 
protection can be worn. Wear dry gloves of cotton or 
othel- matel-li,l when COllti~ct with the powd~)\-ecl 

forlolulatlon Is likely. 

:-!. DAMAGE TO F I ElERBfJARI' eMlE: 
Ched: canS'" If they ar-e dilll1<1g .. ,d hilnd I_I~ dS ci!,,;u:I-It.wd 
below. If they are undarnayed return them to c<lrdboarci 
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cartons or other Bui1abla packaging which complies with 
DOT regulations. 

.~. LEAKING FLASK PROCEDURES 
If cans have been punc I-uscnl or dan,aged caus i ng a leaf:, 
the product may be immediately used, the container may 
be teml'ol-a,-ily l-epaired with aluminum tape, thE> [oeti,,(R) 
may be transferred from the damaged can to a sound metal 
coot,.iner- which should be seal_"d and pr-aperly labeled a .. 
aluminlun phosphide, 0'- it m,.y be d,,'activated and 
disposed. See page of this manual for deac;tivation 
and disposal Pl-ocec"u-es. Tl-an,;pol-t the damaged 
containers to an araa suitable for pesticide storage for 
i Tl<;pect i o-n. Fur-thel- i n~>tnlct ions and l-ecommendat ions 
may be obtained. if required, from Research Products 
Company. 

I-land I.e empty damaged cont" i 1\"'-S as des,:l- ibQd undel­
"DISPOSAL OF EMPTY CANS" "lbove. 

4. SPILL PROCEDURES 
Bince the formul.atldn is placed in small, tough paper 
bags, a spill will be either bags or a srnall quantity of 
POWCI~'l- sf'i ll.ed fl-om a punct'll-ed bag. Con~le''luent ly, 
spilLs are not likely to constitute a frequent problem. 

))0 not t-lush sp i [I_age down or-a I n wi (1"\ water. DO NOT use 
water at anytime to clean up a spi LL. Water in ~ontact 
~Ji th U Ill"eact."j Det I" (R) wi L L I ap I d l y dc<:e Ley-,lt!? the 
nr·oduc1.- i un of hych~·ogeTl phosph i.de 9('1'$ and couLd c.c,use 
spontanaous i~ni1ion of the gas. If bags have just been 
sf'1 !_ Leel (ind have not be(~n cont<~"'1 natr.d by othel­
materIals, coLLect the ~ags dnd use them or pla<:e them 
I lIto d ~;ound met<l l conta I ner ,1nd seid It 01- deac1;i va-te 
and dispos~ of them. If possible usa immediately. 
CAUTJ.ClNt AN IGNITION ~l()Y ocelli';: WHEN THI:::BE CONTA:r.NERS 
ARE: OPENED. 

It th~ spi LL is more than a f~w minutes old or has been 
COld-aminated wIth watlln-, '3clthm- It UP and pl.~ce it into 
an open top Can and deac;tlv~te It !mmedi~tely. 

If on-sIte deactlv<ltlon Is not feaBible, theBe open 
~::()n'b,=,int~'-s ~:;houLd be 1T.;'Hlf:lPOl-1'(nJ In open v~hjc:Le$ i'o a 
suItabLe ~rea away from o~~upi~d bul lding.. Wet or dry 
d~activ~tlon may then be ~.rried out. See dU<l<:tlvation 
I 'lfJiTUCt Ions on pll<.le ()f th is manua l. 
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DUE TO ACUTE INHALATION TOXICITY OF HIGHLY 
TUXIC HYDI~OGEN PHOSPHIDE (PHOSPHINE, PH3) GAS 

For retal l sale to and use only by certified applicators for 
those uses covered by the applicator's certificbtion or persons 
tl'alnetl In ",ceo,-dance with the att<1ched p,-oduc:t manual wo,-hinq 
IInd.,.-' th", dh-ect sllpm-vision and in tht~ physic .. l pr'esence of the 
eel-tlfled appllcc1ttll-, Physic,'[ p,-esence means on sl'l-e 0'- on the 
p,-e'~is.,,;. f~e .. d and 1'0 [low the I,abel ant' 'the Res",a,-ch Products 
CO",pany pl-odllC"t manual which cOlltf.lins complete IlIst,-uctions fOI­
the safe Use of this pesticide. 

EF'A E.st<lblishnhO:llt No. ~~39B2W(301 

EPA Registration No. 2548-59 
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1.n1i.J1.tillC.1l1lD 

Detia(f~) Gas EX-B Is a fluni'l"nt pI"I=pal"ation containing 57X 
aLuminum phosphide (by l~ei9ht) ~'1ich when removed f,"om its 
ol"i'linaL containe," wiLL Libm"ate hydl"ogen phosphide 
(phosphine), The '"IMction between atnlo!>phel"ic moistlll"e and 
aLuminum phosphide which produces hydrogen phosphide wiLL 
continue fOl" sENe,"a! d"ys dep€>Tldin<;l on tempe,"atul"e and 
humidity to which the Pl"epal'ation is exposed. To be 
flftectiv£! the Cal"qo hoLd", 01" tanhs shouLd remain sflaled for 
the duration of the voyage. 

024UO U b. Ueller:a,Llnillr:maill1D 
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(L) Shipboard fumigation Is also re<;lulated by the U. S. 
Coast Guard reguLations 46 CFR 147A. 

(2) toetia(R) Gas EX-il (EPA f~e<J' No. 2548-59) is cLassified 
by the U. S. EnvironmentaL Protection Agency as a 
RESTRICTED USt::: PESTICIDE, DUE ,0 ACUTE INHALATION 
TOXICITY OF HIGHLY TOXIC HYDROGEN PHOSPHIDE: (PHOSPHINE, 
PH3) GAB. For retail saLe to ahd USE! onLy by certified 
applicators for thoBe use. covered by the appLicator's 
cm"tification 01" pal"SOnS h"ained in accol"dance with the 
attached product manuaL worhinq under the direct 
super'vision and in the physieaL presanr:e of the 
eel"tifled appLic:atol". Physic:aL pl'esenc:e mean. on site 
or on the premis.s. Read and foLlow the LabeL and the 
Res~arc:h P,·odu(:ts·Company Pl-Ouuct manut'3L which cont~ir,s 
comp Lete I nstr'ur;t ions fOI" th,~ s<lfe Use of th is 
pesticide. 

(3) This product Is toxic to fish. Keep out of lahes, 
stl"eanlS and 0'1' ""'C a'1.uat il: environments. Do not 
contaminate wa,~r by cLeaning .,uipment or dispo.al of 
wastes. 

(4) "'or additiona. infol"mation refel" to produc,t LabeL and 
the book let ent i t Led "Ar-'F'LICATION PROr.:F.DLli~ES FOR :',', 
DE1IACR) GAS EX-B." ••• , 

039110 Ll c. E:r,Ill~,:1,/l),¥'Qg!,U:::llOll.!lQ.11.l!.n_E:r,JH;.e~1lr:1i1\;_i1.11ILE:r:er.;slll!l.l1,lIl;;' 
.. , .. , . .. 
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1)42~~;0 

O'nO() 
t.'4 :'~'::)'.' 
()4400 
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•••• 
(3) f~efel" to and compl.y wl1'h the l"eguLatiol's and pl"or,ddu'-6. 

found In U. S. Coast Guard reguLation, 46 CFR 147A. , .. , . ., 
(2) 1"1"10'" to f'umlt;latln9 a ve,;seL fOl" Intl"anslt cargo ... 

fl1ml9atlon~ the mDstel- of the ves~~eL 0\- his tn, : 

l",?pl"e!'lentflt Ive, end tht~ f.uni'i/atol" must detenni ne whet'l)er 
the Ve~HH?L is ,suitabLy d('!',;igned and conflqured so as to 
aLLow for safe occupancy by the ship's crew throughout 
the duratIon of the fumigation/voyage. 

. I )--
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It it Is determined that the design and configuration of the 
vessel does not allow for safe occupancy by the ship's 
crew throughout the duration of the fumigation/voyage, 
then the vessel will not be fumiqate~ unless all crew 
members are removed f,-om th", vesse l. The cr ew members 
wi II not be allowed to re-occupy the vessel unti l the 
vesse l has been p,-ope,-ly ae,-ated and a determ i nat i on has 
been made by the master of the vessel and the fumigator 
that the vessel is safe for occupancy, 

(3) The pe,-son ,-esponeible for the fumigation must notify 
the mastm- of the vesse!., 0'- his ,-ep,-esentative, of the 
requirements relating to perso»al protection equipment*, 
low range detection equipment and that a person 
qua l if i ed in the use of th is e',u i pment must accompany 
the vessel with cargo under fumigation. Emergency 
procedures, cargo ventilation, periodic monitoring and 
inspections, and fll-st aid me.:<tsur'es must be di~cu~sed 
with and unrie,-stood by the maste," of the vessel or his 
,-ep,-esenta t i ve. 

(4) Seal all openings to the cargo hold or tank usinq 
suitable, water proof, gas tight materials. Lock and/or 
othel-wise seC:Ul-e all openings, fnaTlways, etc. used to 
ente,- the hold. Po!>t apI"" OP'" i ate "IIANGER" p ldca,-ds on 
same. 

(5) On tan\w,"s the ove,--space pr'essu,"e nO! lief system of each 
tank must be sealed by (1) the closing of appropriate 
valves and (2) sealing the openings into the ove,--space 
with gas tight materials. 

(6) Contact appropriate authorities. 

(7) It the fumigation is not cumpleted and the vessel 
ae,-ated befor'e the manned ve!>sel I.eaves PO,"t, the pe,-son 
in cha,"ge of the ve!:;se 1 sha l 1 i nsu'"e that at led~;t two 
units of personal protection equipment and one qas or 
vapo,- detection device arid a pe,"son 'lualified in tt~I'. 
ope,-at i on be on bOd,"d th", vesse l du,- i ng the voyage'. " 

• 
(8) Du,"inq the fumigation 0'- unti l a manlled vessel lea:..'as'. 

t . j •. • .. po," 0'" the Coil-go IS aerah1( t 'he pe,"son in cha,-ge .of •• 
the fumlgatian !lhall ill~,u,-e that a 'lU,llified pe'"!lo'tl..· : 
using gas or vapor deteetioll equipment test spaces , 
adjacent to the fumlgahld ca,-go a,-ea and ,"e\jula,"ly ... . ,. 
occupied spaces f'o," fumi9,lnt leakage. .. , 

••• I , , 
If leakage of the fumigant Is detected, the person In'~harg~ 
of the fumigation shall take action to correct the 
leakage or sha!.l inform the ma.ter of the vessel or his 
representative, of the Leakage so that corrective 
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action can be taken. 

(I) Rev'ew with the mazte)-, or his rep)-esentative, the 
voyage pl-ecaut ions and p,-ncedu,-es. 

*PersonaL protection e.uipm~nt means a respirator or gas 
mask fitted with a canistar designed for phosphine gas 
which is app,-oved by NIOSH/MSHA. A gas mask and 
canister Is approved for use up to 15 ppm. Above 15 ppm 
or at unknown concentrdtions a SCBA or its e.uivalent 
must be used. 

(1) Calculate dosage on the basis of cargo hold volume. 
Dosage is always calculated for total hold volume 
irrespective of the commodity tonnaqe In the hold. 

lJetia(R) Gas EX-B •••••••• 2-·6 bags pe,- 1000 cubic feet. 

(2) P,-ocedul-e fo,- L<etia(F.) Gas EX-B (Bag Blanket> 

Ca) After a h~'d ha. been filled or completed, dig a 
shallow trenel' appr·oxim.ltely 15 feet long and 2 feet 
wide 1'0'- each blanlH'!t beinCJ used. Maintain at least 
a two foot sepal-at i on be1we<?11 t,-enches and stay in 
from side walls at least 10 feet. 

(b) Open bag bla~:et cOllt"iners 01lC at a time; remove 
the blanket; u·lIroll it untl l fully extended and 
posltloll into the trellch. Cover with the commodity. 

(3) P,-ocedu,-e 1'0)- Detia<R) Gas E:X-B (individual bags) 
A'fts!,- a ho lei has been of i ll.ed or' conlp l",tea, opell 
cOlltainers anel distribute bags uniformlY onto commodity 
sl1\Mf c3ce with spac i 119 be·twftoe~n E't".}r.:h. rlu no t p Lace bags 
withlll 10 1'eet of side walLs. step on each after 
placemellt or probe bags into the commodity to any depth 
des i lMed. 

•• • •• • (4) P,-ocedl,,-e 1'0)- Det ia(R) Gas EX-B (Bag Belt) , •• 
After a hold has been filled or completed, open • 
contaillers and begin Insertilld (probing) bag belts~'~t. 
the c:omrnod i ty mass ~)i th spat: i n9 between. Do not p,!pl'~. 
within 10 1'eet of sldl~walls, Attach a "I.oeato,·" c(J~-s! to 
each bel.t befo)-e inse)-tln"" leavIng the loose end on .the 
commod I ty SUI-face. • •• 

• •• ••• 
(5) Observe cLosing of hatch covers cl.osely. Stop the' 

closing If thS! cover STlilgS a bag blan~(et, individual 
bag, 0)- ba<j be l t. r<epo~J It i 011 the b lanftet, bag 01- be l t 
and resume el.osi1l9' 
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II) At regular interval. monlt"r spaces adjacent to ar~as 
containing fumigated ~a"go and all regularly occupied areas 
1'0'" fumigant leakage using app,"opr iate gas detection 
e''lU i pment. 

Special attention should be given to living ,uarters, 
~{i tc:hens, s'tor·erooms, me".:;!:) hal Ls, ~teeL ducts, day rooms, 
the b," idge, eng i ne '"oom and any othH'" enc losed spaces 
occ up led 0'" fre,uented by c,"eW membe,"s d u," i ng a voyage. 

(2) If hydrogen phosphide is detected, evacuate the space or 
area, locate and seal off the sourc& of the leak Wearing 
appropriate respiratory protection equipment. Venti late 
the area before allowing occupants to return. 

(3) Do not enter fumigated holds or tanks. 

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

If necessary to enter ~olds prior to discharge, test spaces 
directly above cargo surface for fumigant concentration, 
using app,"op'"iate gas detection and pensl)nal p,"otection 
e,uipment. Do not allnw entry into fumi9ated areas without 
personal protection e,uipmer' unless fumigant 
concentrations are at "safe ~evelsJ as indicated by a 
suitable detector. 
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It) ~ully loaded holds on dry bulk carriers are considered 
an outdoor fumig~tlon. 

(3) 

(4 ) 

'1'a1,\:e," ho lds wh ich must be "nte,"ed to fumiqate and 
partially loaded hoLds on dry bulk carriers are 
fumigated from within the area being tr" ... ted. 00 0 

o 0 0 

See sect ions "I" .and "Mil on pclq,es 
tit led "App llceli i on P,"ocedu,"es fo," 
for re,uirements. 
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If hydrogen phosphide Is detected ~ minimum of two 0 

'tua llf led pe'"SOnSl on ~'h ip should wea," the 9 cHI milsl'~'a~ 
r;aniste," des,:,"lbed above while ",e"ating the ,,'"e~ a,'" 0 
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