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PRECAUTIONAfY STATEMENTS 

j 
0.11.' T.bltl. rucl wlth illtt1QSPM,lc rnalSUrre to form and 
r,It... the poiS!J"M.:J ... U. ..h l~=honO:>. (Syn Hydrogen 
PtIo.phlde). TlIe r.'Clior> ~O,,·~ Hboul 3 hourt ,11.( ,x· 
potur. 10 Olt. AlmOlphf'J'c 1Ind/01 colTlmodily lempel,luI' 

• dlcl.I.!t Ihe rale and du(.IIQn of Ihe re!;Cllor> . 

--------1 
...:...., 
<.'J~.:If---- .-. -

~ ,H ~ HAZARDS TO HUMANS: DANGER 

S2 !'u,:,~ 
...... ~ ! IV Wt.r gloves wl'l'.:" hapdllr,~ ON,r. O:(Jr.laiofls in well ven· Ii!; ~ ~ m.ted .rea,. prelerllb'~ out!>.·)", Uo 0('1 btealhe ,.pors 00 

0> ~'''''.:f'U nol breathe dus!. Do nol get titb[I:-' dust It) eres or on hands, 
Z t'. g.,; ll~ akin or clothing. 00 not eal. <ltln" 01 snlo~e while handling. 
=> -4..,. Wash hands tho'ought)' WIt'" soap end waler aller h.ndling. 
-, - .. : g ! J H.ve .,allable a OilS m~sl< ~n':l caniSle' approved b)' Ihe U.S. 

.~-~gi':C Deparlment ollntcr"'). Cj/~ ... ~ ',I·I.I· .• ;~. 10' r"lospl'line pro-

:5~ a Iff lectlon . 

PHYSICAL OR CHEMICAL HAZARDS: Spon. 
IIneou.lonUion In"y lesul! ,llabtels come mloconl.CI .tllh 
w.I,1 Ot olhe( liquids. Phosphine reaCIS corfos!vely wllh cop. 
per, bt .... gold .nd Olhe' praclous melals. 

SYMPTOMS OF PHOSPHINE POISONING:S,n ... 
lion of cold. diarrhu. -;'slf,c paills, acute Indlvesllon, diz· 
ziness, dry cough, loss of appellte, illiense Ihlls!. vomlllno. 
enlarged pupils, choking Bllacks. leellng, 

ANTIDOTE· FIRST AID: Any ollhe abOve may be lakell 
IS symploms 01 phosphine poisoning AI 11151 warning lake 
victim to fresh Ilrlmme<l'lalely. CAll A DOCTORIlIy Ihe vic· 
11m down, keep warm ... lIh blallkels. Supply pUle oxyoen end 
mllnllin lespll.1I'O:l. a",licany ,f necessary. unlillhe doclOI 
'Ui'f8S.II Ihe l"blelS ollhe lablet <SuSI has been swallowed. 
t,lI • phy,lei.n 01 PoISon Control Centel. Orlnk 1 or 2 
g',nes 01 Wllel Ind Induce vomiting by IOuching back 01 

• IlItOI' WlUl Unger. Of. il available. by edmlnislellng syrup 01 
1Pf"'",IC. Do nollnduce 'fOI1'lIlIng o. give 8rtylhing by moulh 10 
~n unc.nnsclp1JS pelson 

----.'-.---------.. -. -'-~-

./, 

TABLETS 
Fumigant For Use Against tnsects 

Whleh Infest Listed Raw Agricultural 
Commodities And Animal Feeds 

ACw. Ingtudienl: Aktmloom ~.. 57% 
Inert Ingredents: ••••••• , , ••• , .- •• ".... 43% 
TOTAl ............................... 100% 

,., ~~:~;:~;~~~~~LDk! 
Slatem.nt of Practical Trlltm.nt' 

If Swallowed:'-- _. tail .' phftlcit'n oj:- ;olaon Controlt 
Ctni", Ocfnk 1 or 2 gl.SlIts 01 wal"j' 
.ncllnduot vomItIng by touching block 

'9' Iht9lL~lqa.flllil.l,~r, ~f"'!-!!!!'l;!l'J ~lt 
tdmlnilltrlno Iyrup Of lpKae. Do not ~ 
Induc. vomlllng or IiIl" anything b)' 

. Il*th to .n .. unCOl1lClouI petIOlI.: 
IIlnh.ltd: • ~'riCUm f~ Imti lIr, "mmoNllze i 

.nd "iMp' w.rm.. :SII\llln brellhlno, I 

.fllel.lly II n.c .... t)'. CALL A 
PHYSICIAN tMMEDIATEl y, 

. See Sid. ",n,l. fot AdditlOri.f:~til Aid ~toetdur.' 

... 
Net Content.: eoo "e~tt; I 

Net WetRht: 1!500 wems (3 lbe. 4.8 ou.) 

. '~ 

P~STICI[ 
PI tlclde 01 
In NcUonl 
Ot oe,l pro 
R'fOYtry A, 

DI$POSA 
METHOD 1: 

Ol~ for" 8. IIlry I.r 
roe res. 

M HOD 2 



FUMIGATION OF 
SHIPHOLDS 

WITH 

~pami 
PELLETS 

AND 
TABLETS -

'RESTRICTED USE PESTICIDE 
For Relall S81e To And Use Only By Cerlined 
Applicators Or Persons Under Their Direct Super· 
vision And Only For Those Uses Covered By The 
Cerllfied Appllcalor's C.rtlllc.tlon. 

L 

EPA Eol.bllshmlnt No. 33982WGOI 

EPA Rigistrotion No. 2548-83 

EPA RIglstrotion No. 2548·82 -
...,.---~~ .. 



NOTICE 

I. PrIor 10 fumloallng a ' •• ul for Inlransl! cargo 
ftJmlga:lon, the master of the lfessel -or htJ;. reptes"n· 
huiv8. and the tumlgator mU1\t determine 'Khether the 
ves3el ts sullably desIgned and configured so .. 10 
allow tor •• 1. occupancy by the ship', crew throughout 
tho dUI.lion althe fumigation •. 

It iI I. detormlned that the deslg';" and .0oliguraUon of 
the ves.el does not allow for 8IIf. occuplncy by I~. 
shtp's t!f6W throughout the dmati9A of the fumigation, 
then the v,'J.$!leJ wid ilot be fumIgated unless au crew 
membs;s ara removed from the v8ssal. The crew 
members will oat be aflawed to reoccupy the vessel unUi 
Iho vessel has bean properly lerated and a determina­
tion has been made by the master of the yessel and the­
lumlgalor tnat tha "a .. sll. sat. for occupancy. 

2. The person responsible tar thO fumlgallon must 
notify the mas1er Qf the vane.), or hIs rep.resenl,Uv., of 
the requIrements relating to perlSona) prolectfon equip­
ment." detectton equipment and that a parson qualified 
In the use of this equipment must ,~cQmpany 1he vit-sel 
with <:&rgo under fumIgation. Emergency prOCedures, 
cargo \l9nlifatfon. paffodic monitoring and tnspecUons. 
and ffrst aid measures must be aiSCU8S&d with and 
understood by Ihe master ot the rease! or h:ls represen-
tative, -

3. During Ihe fumlgallon or unUl a manned vessel 
leaves port or the cargo Is aefaled. the person in ChaJge 
ollhe lumig.HOn shaliinsura Ihala qualiliad person us· 
ing gas or vapor detection equipment 16st$ spaces adle­
cen1 to spaces containIng: fumigatad cargo and all 
regularly accuPled space. lor fumlgaUol, lukige. 

II I •• 'age of Ihe fumlganl Is deleeted, 1M parson In 
charge of tho fumigation ohall take action to correct the 
leakage, or shalt (of orin the master of the vesse', or ttls 
fe~(eSenlatlve. of the leakage so that COl(&cHv9 action 
can be taken. 

4. If the fumigation Is not completed and tho .0& •• ' 
aerated before the manned vessel leavet port. the per­
son In charge of Ihe vessel studt Insure that .t least two 
unUs of persona.l protection equlpm&nt and one gas Qr 
vapor detection device, and a parson qualified In thatr 
operation no on board lho ••••• 1 <lu(lno the voyage. 

~ "Polsonal protection equipmen1 means a gas mask fit· 
tod wiUl " csni!;ler designed Jor Phosphfoe gas whIch 1$ 
appfQVCli uy the Mming Enfo(cemenl and Satety Ad· 
mfninstr.l(ion and by the NaHonallns1Uuto hi' Occupa· 
tional fhtely and Health." 
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INTRODUCTION 

Detra' Tablels and Oetia'· Peltels are lumlgant 
preparaltoli!. containing 57% aluminum phosphide (by 
wtllghl) wtllch when removed from Ihelr original ShiP' 
{:\mg C(\f\Iaine;ls will hbesa1e Hydrogen Phosphide 
,~llosphlneJ. The .eacllo"· between almospheriC 
ffiL1JSlute clnLJ Ihe aluminum phosphide will conli01 .. IB lor 
Stneral days depending on climatiC condllions. To be 
eflpcllve Ine cargo holds 01 tanks should remain sealed 
:01 'he OUI.1\1('I1' 01 the 'voyage. 

. IMPORTANT 

L Shipboard fumigation is :sgulated by the U.S. Coast 
Guard RegulaJlons 46 CFR 147A. 

2. Deha' Tab'els (EPA Rog No. 2548·62) and Della' 
PelielS (EPA Reg. No. 2548-63) are classified by the U.S. 
Envirunmental Protection "'-gooey as RESTRtCTEO USE 
PESTICIDES tOI relail sale to and use only by Certified 
Applicators ~r Persons Under Their Dirflct Supervision 
And Only For Those Uses Covered by The CertifiAd 
Applicalor's Certification. 

3_ For addillol1allOtormation refer to producllabels Bnd 
'he Dook'et enlilled "APPLICATION PROCEDURES FOR 
DETlA' PELLETS AND DETlA' TABLETS". 

4. ThIS prOduct is toxic \0 fish. Keep out oi lakes, 
streams and other aquallc en ... ifonrnenls. DQ nol con· 
Idmmale waler by cleaning equipment or dispusal of 
waslo!.i 

PREFUMIGATION PROCEDURE 

1 At!ft3r 10 and comply with the regula lions and pro· 
c6d\JJ~s lound In U.S. Coast Guard Regulations, 46 CFR 
147A 

2_ Determine fumtgation suitability of the Ship and be 
c~rl':lln lila I the cargo holds or ranks to be fumigated are 
01 such conSlIuchon to permit an !n-hansi\ lumigation 
\\Ilhout danger to Ihe Crew during the application and 
subsequent voyage. 

3 E1(cluding Ihe work openings, seal all other openIngs 
10 Ihe catgo hold or lank USing suitable, water proof, gas 
light malerials. Lock and or otherwise secure all open· 
IIlIJS. manways. etc. used to enter the hold. Post 
appropn8te "OANGER" signs on same. 

4 On lankers Ihe overspace pressure reliel system of 
each lank must be sealed by (1) 'he closing 0.' 
appropnale valves and (2) sealing the openings into the 
o\/Nspate with gas UQht materials. 

!J COn!d.:t apprOPlIate dulhofllies. 

4/1S" 

DOSAGE CALCULATIOI~ 
AND SCHEDULE 

Calculate dosage on the basts. G{ cargo hotd volume. 
Dosage Is always c.lculalt1 for total hold volume 
irrespective 01 the amount t;.( quantity of commodify 
loaded Into tho hold. 

Pliitt .................... 100-330 ~r looocubic IHI 
Tlbltt ...................... 20·66 ~r 1000 cubic Ittt 

APPLICATION PROCEDURE 
BULK DRY CARGO 

VESSELS AND TANKERS 
• 

1. Apply either Iholablet. or peUet. by .c.tlerln~ them 
uniformly onto the commodity surface ullllzlng •• much 
of the tolal surface area as possible. Or, In,ert 
them uniformly loto th.e commodity rna,s. b-y h.and or 
with probe., to any depth de.'red. 

2. Close and secure hatch covers, lank top" butter­
wOlths, elc. immediately followIng appliCation. 

POST FUMIGATION PROCEDURES 
1. Until the Ship sail. It will De neces.ary to regularly 
monllor all areas and spaces of the shIp for the 
pres.n~. 01 hydrogen phosphide (pho.r~,ine) using 
appropriate phosphine delecllon equipment. Special 
attenllon Should be given to living quarters, kitchens, 
storerooms, mess naUs, keel ducts, day rooms, the 
bridge, engIne room end any olher enclosed spaces 
occupied or freQuenled by crew members during a 
voyage. 

2. Review wHh the Master, or hIs representative, the 
followIng voyage precautions and procedures: 

A. 00 NOT ENTER FUMIGATED HOLDS OR TANKS. 

B. AT' REGULAR INTERVALS MONITOR' ALL 
SPACES AND AREAS CONSIDERED TO BE SAFE 
FOR OCCUPANCY USING APPROPRIATE GAS 
DETECTION EOUIPMENT. 

C. tF PHOSPHINE tS DETECTED, EVACUATE THE 
SPACE OR AREA, LOCATE AND SEAL OFF THE 
SOURCE OF THE LEAK WEARING APPROPRIATE 
RESPIRATORY PROTECTION EOUIPMENT. 

D. DO NOT OPEN, VENTILATE OR AERATE THE 
FUMIGATED HOLDS DURING THE VOYAGE. 

E. UPON ARRIVAL INTO THE PORT OF DISCHARGE 
HOLDS OR TANKS MAY BE OPENED. 

IF IT IS NECESSARY FOR WORKERS TO ENTER 
HOLDS, THE AIR SPACE DIRECTLY ABOVE THE 
COMMODtTY MASS SHOULD BE TESTED FOR 
PHOSPHINE. IF FOUND IN EXCESS OF ALLOWED 
LIMITS, IT WILL BE NECESSARY TO ALLOW FOR 
ADDITIONAL AERATION ANDIOR VENTILATION 
UNTIL IT IS SAFE FOR WORKERS TO ENTER. 
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PRECAUTIONARY STt. TEMENTS 

Otli.· T.tllels .t-~" 1,1,,, "'''''l<~.", .. it; "'Olsture to form Ind 
release litO DO""··.· -." • - ',- "'-'." '<;." ItJd'0ge" 
P"05phld~l. Yloe rU~11 '" b':r,'" •• !>'lV1 } hOU" alit. u­
po5u.e 10 a" A''''oJ'p·,~"c ~~d'<;" tummod,lr temperature 
dleU.les the fille and ""'at",,, (l11~1! ''''act'GI'I 

HAZARDS TO HUMANS: DANGER 

\Veil' IIrO~CS "''',,'' "~I'rj'.:· 0;1 0: '·f. ''',',!<In.,,,r'i II> w~lI ,e'" 
urated ilrea,. p.",lela!,', Uul~ )', Uo .,'.!r"",alhe Upof, 00 
nol bll!;athe d,,,, 0.. "'0' ~e' labl", tl.,,' It, 'l,es Q' ot> .. and5. 
Skin O. cloll"~11 1)0 r·')l !.'a' O"n~ o· !.1'lO"O! .... \];le handl.ng. 
\Vash hand, 11'I0-Ou91'11r • ..:" 'oaf> ;and ",ale' aile. h,nd!.nll' 
H"e ,ull,tlle a 'las .... a·· J"" u~,~,~· ";>o·o.ed tJ the U S 
O~pallmenl 0:011:>,0;,' ',' '" ,"",,: .• " '". It." r"'),rh,ne 0'0-
leCllon 

PHYSICAL OR CHEM!C.AL HAZARDS: SJlO~ 
l;!fleOUS 10",lion ..... "1 'eS,,)I.1 U,b:ets co"'e .nlO conlacl w'lh 
w"e' orothe.n~"I.h Ph")sph"'e 'U<;tsco"OSI.elr""lhcop· 
~I, b<ln,~d l<'ld Gtt>.~. ~",ec'o\l!> metals. 

SYMPTOMS OF PHOSPHINE POISONING: ~n-n. 
lion of co'd, d""hea. i;ut"c 1:';;,n5, ;II(ule IndIgestion, dil 
,inelS, dry CouOh, 1055 01 .~~(!hte. ,nlense Ih,ISI, .omlU"q. 
enl;lliged pupils. chOking atra,~s. teel,nO. 

ANTIDOTE,FIRST AID: Ant 01 't>.eaooya maybe la~en 
is srmploms 01 pho$phone po,soni<'l9 AI fi'SI .,alnlno la~e 
Ylcllm 10 flesh ar, imm((MIEly. CAll A OOCTOllllt)' lhe \'Ie· 
IlmCown, teop ,Ulm .. 01,", b:ankets Supply p"". n~ygen and 
t:fta1n1"'<'\.'Uolrat,o"_.t'(",eall~ ,I "e<:~$'a.'J.unt" t~1! doctol 
."bu. IIlh t;llble!!. Of Ihe lab leI dUSI";IS bEen swaU01led, 
elli a Phf.1ctln o. Pollon Contlol Center. O'int 1 O. 2 
glasses 01 WOlle' and Incr"ee 'Gmlting b, louchin" bact 01 
Ulloa! .1Ito linger, 01. ,I au,la!)!e. b)' edmin,s'eling 111U~ 01 
Ipeeac. 00 nOI ."IfUC" .o"'.I'~O 0' g"e a.".lh,ng by maulh to 
!In "n~!el"U$ pe'5Gn 

'-'--'---;.-'---- -_._---
snullllhlS .. O ...... ~ .... \'·~I· ..... " ......... t',CO·.Clll ...... O, .. ( 
~\ ()f I~ 'ltO\.OX..f ,,""~1l1"~" "''''C.'lO Q. l\<l \.,n ~'J'U< 
.~s ..... (~ ,.·l ".sOlO' lJSt ~"OQl"("OUI<O J' t ... s III """ .. , .... ,,(1 
,.... ... U;-i ..... 00>1 ... ·.Dl'~,. '1 CO .. I ..... ". 10 ~ lBH "ll! lOCl>(I." 

RESTRICTED USE 
PESTICIDE 

. Fu R!lall Sale To AM use Oily 9t 
Cer111ll'611W1Jcatcu cr F'eist11$ \lner The • 
Direct ~rvlllcn Nd Oily FlY 1k.os" Us-:;. 

07~ed 9f The Cetlllled p,g,lIcallT'S 
Qertlltcattc:n 

fjJUjhl 
TABLETS 

Fumigant For Use Agalrlsl Insects 
Which Infest listed Raw AgrlcuHural 

Commodilles And Animal Feeds 
Acbve !ngrl.'dtenl; AJumif"J."1I PI'.ospl\ide, 57~. 
1.100 'rgre(ienls: •..•.•••..••• 43% 
TOTAL. ..1~. 

KEEP OUT OF REACH OF CHILDREN 

~ DANGER'P~ISON ~. 
Sllllntlnl of PrlcDe.' nulmlnt 

II Sw,IIO;11ed; C.II I phl.I~!'1I or Pol.OII Cw\lIol: 
C'III,r. Drink 1 OJ' " ",tuse' 01 waler, 
and Ind"ct .ommn", by louet,lng blet: 
01 \luo.l ,l,!,llh IIngll,.O',II ~!..n'bl", by, 
admlnl'ter!ng IflUP of Ipecac. Do n<:)t' 
Induel yumlll~g Of glye .n),lhln" by 
mouth 10 111 unconselovs peliOn. 

U Inhaled; Remr.;;,·iiCtim· iOi,ei,illr,lntmoblllZl: 
.nd tup wlrrn. Suslaln bre;lllhlng, 
IlIlc.aUy II r'Clfs"r),. CALL A. 
PHo'l'SICI"," lM.MEOIA..TU.'f. 

See Skle P.n,l, 101 Additlon'l Flltt AId ProCedule; 

MlnU'.cluled by; Della Fr"J"b.rO, GldBH 
P.o. 80101. .. 
(lg", llUdenbleh 
F.R. 01 G~tril''''' 

Ols!llbuled by: :~!e:~~ Prodllclt (;omplny \ 

:.s.lIn •• Kall .. s 8140i . '!~ 
EPA EsiailUshmenl Nti.33982WG01 •.. 

EPA ReglstrtHon No. 2548062 
Ne:; Contenb~ sao Tablett; / 

Net Welah\: \'1500 ,ranw. (3 ,~, -4.8Qu.) 

ENVIRONMENTAL 
This P/Oducl <S IG~.e ro 1.,1'1 Keep OUI 
Ol~~' '~ualt( en."onme"15 00 nOI C 
clean.n9l'1l.U'p .... enl 01 d<$C>Qnl 01 .,~ 

DIRECTIONS FOI 
" Is;ll .;0:;11:010 01 F~e'&' l,. 10 u~e II 
nel .ncOl'LS'Slenl .. ,Ih ,., I&"bel",g 

Rele. 10 the ,n51ouCI"OII bootl.1 lolled 
CEOVR£S FOR OElIA' PELLETS ANI 
(o. d~ta,!ed \lse !~t.ucIiO"5. U't.ed 
OEI'a' hb:elS ,,,II ,'II III Ihe conT.ol, 
... cnil.lEsse. "'&'n bo.er •• ed IIOu. bee 
sa.lool"ed'J'~I" ~elre. cGnt\lsed 110, 
:antS \he .. t"e ;\m"tl 5'~9~S le9'1·1;onn I 

STORAGE AND DH 
STORAGE: SIO'e 11'1 do,. loct." 
build'~O p,ol!ell.omrno,slu.(!.open II 
olhe' ehem,c,ls N~e. slo'e 'IU' 110'" 

PESTICIDE DISPOSAL 
Pesllcide Qt I;nsale lhal cannot be u5 
In511ucllons ",uSI be dlSpOSedOllteOI 
01 L«;ll P'<x.~'<:~ ""de' the Rt:;<)<J1 
Re,o'ery Ae!. 

DISPOSAL OF EMPTY CONYAI 
"'UH(.O I: Tllple Iln!e wllh SOl(ly"'a 
olle. fOI I(!~JeHng CI leCond,lionlng 
urita')' land/ill. 01 br Olher 'PPIOY!Il 
·e<lu'u. 

METHOD 2; Elp·.ue les1duII .luml"l 
m05phe.le eOl'ld,lIons" letommende. 
in a »1\i\Il'J 1;\11011"11« hr oIhel applCt .. 
ced;rtU. 

Th. bootlels "APPlICA.tION PROCE 
PEllETS ANO OElIA· tA8lEtS~ 
FOR IIHAANS/T fUMIQATION Of 
OE.llA- PEllEtS A.ND ['E.ll"· TAl 
IlbelinO. The)' ("onl.ln speelllc u5.'n 
Ihl l"mlg.1I0n 01 II,led II •• AOIie 
AnIlfLlI F, ... U. PlOceUM Food •• Ne 
S\1I'I~ TGb'cco; II\!Olrl\aUG<'\. eo<'\.~ 
eiposull. It I ol1'lfor Infotm.lren nec~ 
DIU.' Tablall. 

ctAWJ:(O I' I/'ID(f'M1'I1t1'1S U.1OIl~l""'U 
Otn., ""(IC unD t"tClFlCAtL' U OIl'tCfI 
""';lIQPfS fKA' An ,Ut OF ",I I'fIoOI 
J.!IlU$.lII:lOO'feovtvt'lflaM(.r:iI'OIIIIl! 
NU.u<l JU .. IUtl.t Ulj)lO)lC PMOtI'MM~ 
11Ol11orU 1O;f_'IfCO<fl~etto IT fl"lU",J ... 
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wrlCn handling Delid' Pellets and Tablett'. 

GAS DETECTION EQUIPMENT 
All use's 01 fumigants Sh.ould have, as $landard equJp. 
menl. gas deteCtion devices designed specifically for 
",hoSphlOe. There are s8\'eral deV'ices readily available. 
CO'1:iU'1I local suppliers at Such equipment or conlact 
Aesedrcn Products COrnp3ny tor more iOlormalion. 

RESEARCH PRODUCTS COMPANY 
1835 East North StrEiel 
Salina, Kansas 67401 

(lI13) 825.2181 
Telex 417318REPCO SAL 
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INTRODUCTION 

ft;,'I"~lul)" of Della' peslici(les is long. daling back to the mid·1930's. In 1970 Detia' 
G"s fX8 was mtlUdllced inlo the United Slates. Detia' Tablets and Detia' Pellets 
we.e .r,II(),JUced in 1977 The manufacllller, Detia Freyberg GMBH, Wesl Germany was 
Ihe e3!1V pioneel i" Ih.! dllvalopment of phosphine as a fumiganl. 

BL,:h Della' Pel!ei$ and Delia' Tablels plOduce a poisonous and toxic gas. When 
usc,l p.orrclly Ihey ale effective as an aid in controlling insect pests of stored raw 
agrrculluli" commodities, processed foods, animal feeds and certain non·food pro· 
du~ls. 

IMPORTANT 

Della' Tablets and Detia' Pellets are RESTRICTED USE PESTICIDES For Retail Sale 
To And Use Only By Certified Applicators Or Persons Under Their Direct Supervision 
And Only For Those Uses Covered By The Certified Applicator's Certification. 80th the 
conlainer label and this brochllre should be read, studied and reviewed beft)re using 
e.1I',el Della' Pellels or Delia' Tablets. 

PRODUCT DESCRIPTION 

Both DETIA' PELLETS and DEliA-' TABLETS are a mixture of aluminum phosphide 
(5F. by weight), ammonium carbamate and urea which is pressed into tablet andlor 
ppllet lorm. The neally spherical pellets are about 3/S" in diameter and weigh 0.6 grams 
each. The tablets are 4/5" in diameter and 115" thick and weigh 3.0 grams each. A pellet 
Will ploduce about 0.2 grams hydrogen phosphide; the tablet about 1.0 gram. Both react 
wilh almospheric moisture to plOduce hydrogen phosphide (PH3) in the following way: 

2 AlP + 6 H20_ 2 Al(OH)3 + 2PH3 

Wmm. humid ail accelerates the reaction while cool, dry air has the opposite effect. 
A ltel the reaction is compte ted a gray·white powdel remains and consists moslly of 
aiuminum oxide hydrate, a!uminum oxide and a very small trace of unreacted, tighlly 
bound aiLlminlim phosphiJe. 

WHAT IS HYDROGEN PHOSPHINE (PHa)? • . ,. 
•• •• 

Hydrogen phosphide, more commonly referred to as phosphine, is a colorless, t~xic gas' 
wilh an odor like that of decaying fish, garlic or commercial carbide. II is very volat!k; .. :, 
w.th a high vapor pressure. The penetrating capability of hydrogen phosphide Is great.", , 
Tne combination 01 high molecular activity, vapor pressure and toxicity to Inseql,S:, 
accounts for its wide acceptance as a fumigant. Rcsidualtolerances have been establish· • 
cd at 0.1 ppm lor raw agricultural commodities and animal feeds at 0,01 ppm for prQ· •• 
cessed foods. • , , • , • 

, .' 
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I{)S:-

USE PATTERN 

Both pelle!s an,1 tabtets air. rE'gistered Wilh tne U.S. Envirc~mf)ntai Protection Ag,,~cy 
io, the post P3rve"t IUl11igali •. ,n o! :he commodities Iiste,j below as an aid in the con;rol 
01 granalY weevil. rict' weevil. rneize wee·,jl,lesse~ grain borer, saw·toolhed grain beetle, 
confused !Iour beetle. Indian meul mc!n. angoumois grain moth, red flour bee He, bean 
weevIl. cigarette beetle. cadeHe. yellow moal v.orm, Mediterranean floln moth <I.nd dried 
frUit mOlh 

RAW AGRICULTURAL COMMODITIES: 

Rice. Nheat, Barley. Corn, Oats, Sorghum. Millet, Ryo, P0~,corn, SO)'LJeans, Cocoa 
Bear.s. CoHee Beans (raw). FI:'Je,ts, Pec'l%, Pistachio Nuis, Walnuts, Cashews, Brazil 
Nuts. Almonds. Pcanul~. Sur,fiower S""u, Cotton Seed, Salflower Seed, See<J an~ Pod 
Vegetables, (Adzuki Red Beans, BlackeyetJ Peae, G'lrbanzc Beans, Gloat Northern 
Beans, Green Split Peas. Lentils Peas. Lima Beans, Michigan Navy Bea,ls, Moth Beans, 
Mung Beans, Pinto Beans, Rplit Urds), Sesame Seed, Flower Seed, Vegfo'table Seed, 
Grass S~ed. D3tes. 

PROCESSED FOODS; 

Cereat Flours ane Milled Fractions, Soy\)ea~ Flour and Milled Fractions, Polished Rice, 
Macaroni. Spaghetti, Noodles. Pasta, Malt (prucessed {"air,s), i3akery mixc&, Packaged 
Cereals. Pretzels. O"t Meal. Spices. Whole Wheal, Cream 01 Wheat, Processeti Gel· 
leeiTl'a troasted·drred). Prepared Cocoo, Dried/Processed Meat·Flsh·St,eese, Season· 
ing. Condiments (ground). Cookies, Crackers, Snack Foods, Herbs, Sugzrs·Candv Bars· 
Candy. Nondairy Creamels, Dried Powde.reo Milii, Prccensed Almor,:ls, l'-razil Nut~, 
Cashews. Filberts. Peanuts, Pecan;>. Pistachio Nuts, Walr:uts, Dehydrated Potato Pro· 
ducts, Dried Apples, Dried Peaches, Dried Pears, Dried Spinach, Drieo Cal rots. uried 
Eggs. Apricot Kernets, Primary Yeast, Dates, Figs, Pwoes, Raisir,s, SuJ:anas, Dried 
Beans. Dried Lentils. Dried Peas. 

ANIMAL FEED OR FEED INGREDIENTS 
NON·FOOD PRODUCTS 

COtlO" Ii klh and unproces,ed). Feathers, Human Hair, Rubberized Hair, Vutcanized 
Ha!'. Mc-I'dil. WO!!'. ToIl3c('('. Wood afld Bamboo Products. 

PRECAUTIONS 
• • 

1. 005',ge rec.O/"'nendatio"s have Ileen cal'Jtully calculateo and should no; lJe.·.: 
ex~.·!.'ded. It I,; important to reahze that a shortened exposure period cannot be • 
c:ompensatoCl 'or With all increased dosage. : ••• :, 

• 
2. Hydrogen phosphide is highty volatile and will penetrate through sllolr.lngty gas:'" 

tight materials such as concrete, given enough time. It is therefore Imperative tha!·· 
"ojoinlng rooms. bins. silos or othGr enctosed spaces be tested for phosphine while • 
the lumigatlon IS in progress belore allowing occupancy. .. ••• 

" , 
3. In contact with water 01 other liquids, pellets and tablets can undergo sponlaneoup' , : 

neating and ignrtion. " ., 
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4 H·e gene,allOn 01 11)'1rogen phosphide from bo!h tabl~'is and pellets is controlled 
by d~sidn. There is no safe way 10 accelerale the reaction. 

5 ;lyQ·,.')en phospl'ide reacts corrosively with copper, brass. gold, and various other 
aleta·s T~us. switch gear. communication devices. computers, calculators, small 
ei:',':lIc motors. etc. should te protected or removed before fumigation. 

6. Pellets and/or tablets n"Jst not be used so that they Or their reacted residues come 
ontv contact "Nith any processed food with the EXCEPTIQI~ that both can be ac'ded 
;:;ueclly to pwcessed brewers rice, matt, and corn grits stored in breweries for use 
on the, 'Tlanulacllj~E:oJ beer. . 

7. Genelally sn~dking. gas masks need not be actually wo'" during application. It Is 
recommended. however, that gas masks be readity availabte for each worker and 
worn it phosphine is detected at a concentration that exceeds allowed limits. 

EFFJ::CTIVENESS . WHAT TO EXPECT 
There.iS nOlhing absolute when it comes to predicting what percentage of an insect 
population will be killed as the result of fumigation. To expec: a "100% kill", meaning 
ali "tages of insect life. is unrealistic and seldor.l achieved under practicallield condi· 
lions, Literally interpreted a "100% kill" means '}very egg, larva, pupa and adult has 
been kilied. A more realistic "iew i~ that sornething less than 100% of a given popula· 
tlon will be killed. From a practical viewpoint it is not unreasonable to expect, say, a 
95"',· kill. Th",r~ will be times when Effectiveness approaches 100%· there will be othPrs 
when e!iectivelless is more on the order of 90%. 

To fall much belOW 90% usually means that somethin[l unexpected happened such as 
the sudden appearance of a high sustained wind during the exposure period. Another 
example wou;[J be H,e unexpected Interruption of a silo titling process whereby the silo 
was ollly, sl1,113 full when the process was stopped and not resumed. The net effect 
would be that of diluting the ultimate gas concentration to undesired levels. 

The dosages' for De!ia' Pellets and Detia·' Tablets are tied closely to exposure time 
an~ ligi1t1y s!:aled storage structures, and have taken into account many of the condi· 
tions normally iound in the field. It would be impossible, however, to address every 
situation. II' very unusual circumstances It would be best to consult with Research Pro· 
ducts Company and determine if It Is evan possible to fumigate and expect good 
results. Depending on the exact &Ituation It may mean lransferring the commodity to a 
morl' suitable structure. In others it may mean selecting a more suitable fumigant. 

O! craical importance is to meet minimum exposure requirements anC; whenever possl· 
ble to exceed them. As a general rule the pre·adult stages are more dlfflnult to kill than 
the adults. In this regard it is advantageous to len'Jthen exposure periods. • • •• •••• A WORD ABOUT SEALING AND PREPARATION • 
There are many factors affecting a fumigation but most are minor compared to sealiM:. 
Propel sealing is necessary to insure to the extent possible effective control of instlcts 
and to protect man and olher torms of tile from hydrogen phosphide during the fumi~.·· 
lion. • ••• 

• 
In addition to proper sealing of the structure being fumlgatod, II will be necessa~tQ·. 
post danger signs; flave first aid inlormatlon and proper respiratory protection equip.' 
ment at the Silo; and be certain of application procodures and to employ only traln'ed : 
operators. . ." . 
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ABOUT DANGER SIGNS 

Research Products Company furnishes s;gns that are considered appropriate. Reier to 
the Illustration belOw. 

FumIgated area ~ must be placarded on all entrances with signs containing at !east the 
signal word "DANGER" and the Skull and Crossbones and the words ",,",ea under 
fumIgatIon. do not enter until completely aerated," the date of fumigation, r,ame of the 
fumIgant used. emergency telephone number for contact, and the name and address of 
the fumigator. Do not remove warning signs unlit the fumigated area is completely 
aerated and safe for entry. as indicated by a suitable detector. 

Date: 

Pnane: 

DANGER·POISON 

KEEP AWAY 

Area Under Fumigation. do not enter until completely aerated. 

By (name and address): 

Fumigant: 

All printing in red on white backing 

Whether users make their own signs 01 obtain them from outside sources, the format 
and content ot the illustrated placard should be followed. 

SAFETY EQUIPMENT 

" I I ' 

• • It is nOlmally not necessary to actually wear a gas mask when applying Detia'" Pe"e1~.·.: 
or Detia' Tabl(·ts because the Initial gas release from either Is delayed by design .• 
However,suitable lespiratory protection equipment should be immediately avallab,le • 
an(j close by. ~ ••••• 

• •••• 
There are a number of suppliers of resplralory protection equipment. Irrespective of tIl9:. 
supplier chosen, be cerlain to specify canisters for protection against phosphine gas .• 
Consult your supplier concernl'lg Ihe limitations of the eqUipment selected. .. • •• " , 
NOTE: The use of respiralory protection equlpmenl must comply with any and al!. . 
Feoeral, Siale or local legulations. Consult the proper authorities for detailed Informa. , ' • : 
tlon. 
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GAS DETECTION EQUIPMENT 

AI! users 01 fumig,lnts should have, as standard equipment, gas detection devices 
desIgned specifically for Ihe type or kind of fumigant being u~ed. And, they l;hould 
eSlablish inflexible policies concerning their routine use. 

There are sevelal reliable devices marketed. One of which Is the Draeger MuliiGas 
Detector. It is a porlable, simple device and does not require intensive training or 
elaborate supporting equipment 10 operate. Furthermore il is inexpensively adaptable 
to lemote monitoring procedures and will measure concentrations of phosphine in air 
on 11 ace amounts of 0.1 ppm on up. 

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

FIRST AID 

HYDROGEN pr;OSPHIDE IS TOXIC TO ALL FORMS OF ANIMAL LIFE. Exposure 
through inhala' ion produces clear symploms of poisoning such as a pressing sensation 
in the chest. dizziness. nausea. vomiting, a prolonged feeling of fainl and a rapid on-set 
of slupor. At the first warning thaI someone has been affected by phosphine-

1. Take the person to fresh air immediately and call a doctor. 
2 Lay the person down and keep war~ with blankets. 
3. Mainlain respiration, artificially if necessary. 

If for some reason the pellets or tablets are swallowed symptoms of severe pOisoning 
will be quickly noticed: Usually heavy vomiting followed by unconsciousness. Call a 
physician or Pvlson Control Center. Drink 1 or 2 glasses of water and induce vomiting 
by touchIng back of throat with finger, or, if available, by administering syrup of Ipecac. 
REPEAT UNTIL VOMIT IS CLEAR. DO NOT INDUCE VOMITING OR GIVE ANYTHING BY 
MOUTH TO AN UNCONSCIOUS PERSON. DO NOT DELAY! TAKE THE PERSON TO A 
HOSPITAL AS FAST AS POSSIBLE. TAKE THIS BOOKLET WITH YOU AS WELL AS THE 
CONTAINER WITH THE LABEL INTACT. PRESENT BOTH TO THE ATTENDING PHYSI­
CIANS. 

NOTE TO PHYSICIAN 

,,, JI' 

Con'pletf' lest for ~ .• trent: 1·2 ,fays·no a"tivity-keep patient warm. Intravenous glucos~ • 
Inlection,. (as nOUll;,1 practicl;; It patient suffers Imm nausea and vomiting. It, howevEft',,' .: 
.J" increaho in the lllood·sUgill is found. isotonk Halt solutions (physi%uical salt· or • 
Ringer's solution WIthout gtuc;osel mu~\ be injectt,d instead. • • " .... • 
/nhatation of oxygen or oxygenlcarbon dioxide is usually successful. Use of cardiac and •••• 
circulatory stimulants normally adviEable. ..: • 

• 
In extremely serious cases of poisoning, blood transfusions are recommended. In no.. • 
circumstances must an antidolal use be made 01 fats, oils (caster oli), butter, or milk'. , , ' . ' 

, 
Phosphine (PH31 poisoning is rot known to be chronic: phosphine action is reversible, , ' .. 
and symptoms will disappear by tht:mselves. 
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DOSAGE AND EXPOSURE 
Dosage Guide: Very tight. well sealed structures can be fumigated with lower dosages 
than structures that are hard to seal and which are loose by virtue 01 their construction. 

Pellets .................. 100·330 per 1000 cubic leet 
Tablets ................... 20·66 per 1000 cubic leet 

EXPOSURE GUIDE 
The establishment of the proper exposure period is a critical determination. Both 
temperature and humidity influence the rate 01 phosphine production. The greater each 
is the laster the production 01 phosphine. 

Commodity Temperature Required 
(Farenheit) Exposure Period 

Pellets ............ Below 40' . . . . . . . . . . . . . . . . . . .. . .......... Do Not Fumigate 
40'· 53 ~ ................................. 8 days (192 hrs) 
54'·59' ................................. 4 days (96 hrs) 
60' . ':~'" ................................ 3 days (72 hrs) 
Above 68' ................................ 2 days (46 hrs) 

Tablets ........... Below 40' ................................ Do Not Fumigate 
40'·53' ................................. 10 day'S (240 hrs) 
54'·59' ..................... · ............ 5 days (120 hrs) 
60'·68' ................................. 4 days (96 hrs) 
Above 68' .............................. 3 days (72 hrs) 

As stated the lore going table is a guide. Whenever possible exposure periods should be 
lengthened and not shortened. The key to effective results lies with correct dosage, 
long exposure periods, proper application, and wei! sealed storage structures. 

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

APPLICATION PROCEDURES FOR 
BULK RAW AGRICULTURAL COMMODITIES, ANIMAL FEED, 

ANIMAL FEED INGREDIENTS, AND PROCESSED BREWEI1S RiCE, 
MALT AND CORN GRITS STORED IN BREWERIES FOR USE 

IN THE MANUFACTURE OF BEER 

STORED IN BINS, TANKS, SILOS, GRANARIES, FLAT STORAGE, ETC.: 

n/ f \ 

1 he appl,,-ation procedure f", pellets or lablets in vertical bins is to add them in.a • 
unilorm a!ld continuous mamler to the commodity stream as a bin Is Ii lied. The lumi~a.·.: 
lion of flal storage ""th pellels or tablets involves their distribution throughout the com· • 
modity rr.dSS using probes designed lor such use or uniformly scattering them on ttle • 
commodity surface ~ ••••• 

•••• • STORED OR SHIPPED (IN·TRANSIT) IN RAILCARS: .... 
After the car is loaded, scatter the required number 01 tablets or pellets uniformly onto· 
the surlace. As distribution Is made, lorce them under the surlace by either stepping «;lPl' .'. 
them or pushing them under by hand. In hopper cars It may be necessary to push th8' , 
commodity away Irom the fill opening{s) in order to expose the surface. If railcars CIl-II • : 
be continuously loaded the tablets or pellets can be uniformly added to the commodity' " 
stream during the loading process. 
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POST FUMIGATION PROCEDURES: 
It will be Important to always meet the minimum exposure requirements and to exceed 
thilm whenever possible. It is virtually impossible to achieve a "100% kill" of insects 
under lield conditions. This is particilarly true for the egg, larva and pupa. It is to the ad­
vanlage of the user \0 leave the commodity under gas for as long as possible In order to 
increase the eflecltveness of the fumigation. 
Once minimum exposure requirements have been met or exceeded, however, the com­
modIty can be aerated, transferred or left alone al the option of the user. As a precau­
lionary measure. however. all working areas should be tested for phosphine before work 
begins and periodically thereaft&r using appropriate testing devices. \I detected it is 
recommended that workers wear appropriate respiratory protection equipment until the 
area is gas free or within allowed limits. 

APPLICATION PROCEDURES FOR SPACE FUMIGATIONS 
INTRODUCTION 
This seclion describes the recommended method for ulling DETIA'" Pellets andlor 
DETIA·' Tablets for spac..! fumigations in buildings, warehouses, mills, food process­
ing plants, and other static enclosures which can be sealed. 

DOSAGE GUIDE 
(EXCLUDING STORED TOBACCO - SEE TOBACCO) 

Pellets .................. 100-330 per 1000 cubic feet 
Tablets ................... 20-66 per 1000 cubic feet 

EXPGSURE GUIDE 
(EXCLUDING STORED TOBACCO - SEE TOBACCO) 

The establishment of the proper exposure period is a critical determination. For all prac­
tical purposes the temporature inside the storage structure is the deciding factor. Not 
to be over·looked, however, is the importance of the humidity. Both temperature and 
humidity Influence the rate of reaction. The higher each is the faster the release 01 
hydrogen phosphide. From a practical standpoint, however, the temperature deter­
mines the exposure period: 

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

TOBACCO 

TOBACCO DOSAGE/EXPOSURE GUIDE 
-Iobacco Temperature Above 60°F • • •• •••• 

Temperature 

Above 6soF 
60° - 68° 

Pelletsl 
~!l00 cu. ft. 

100 
100 

Dosage 

Tabletsl 
1000 cu. fl. 

20 
20 

Minimum Exposure • 

4 days 
6 days 

• • • ••••• • 
• ••• • • ••• 
• .. .. 

Post Fumigation Aeration .............. Hogsheads .............. 3 days minimum' ' , ' 
Bales ........................................................ 2 days minimu,m , : 

" .' 
Tobacco Tempera.ture: 40°· 59°F 
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Besl resulls are achieved when lobacco is fumigated at temperatures above 60 "F. 
Howflver. where il is not possible to achieve these temperatures, fumigation at 
temperalures in the 40" - 59"F. range have provided satisfactory control of the cigarette 
beetle larvae. Eggs and pupae of the cigarHtle beetle may survive a fumigation at these 
lower temperalures. The appropriate exposure periods for fumigation of tobacco are: 

50"F -59"F .. ___ ...... __ ....... _ ... 7 days 
40"F -49"F __ . _ .. _. _ .... _ .. _. _. __ .14 days 

NOTE: Warehouses and conlainers must be tightly sealed. Post fumigation aeration 
time is a minimum of 4 days. 

APPLICATION PROCEDURES. ____ . ___ . _____ . _ Buildings, warehouses, 
mills food processing plants 

and other sealable encrosures. 
Seal all openings except lor the door being used to enter and leave. Pay particular atten­
tion to openings to connecting or adjacent structures. 

Position nearly sGuare pre-cut sheets of paper (12 square feet of area or less) onto the 
floor. . 

If pellets are used, pour from the original lIasks onto the paper sheets, in a single layer, 
at a density no greate~ than 50 pellets per square foot. 

If tablets are used, pour from the original lIask onto the paper sheets. in a single layer, 
al a density no greater than 25 tablets per square foot. 

When fumigating multiple story buildings, each lIoor is considered a separate 
enclosure. Application should begin with the top 1I00r and end with the ground 1I00r. 

POST FUMIGATION PROCEDURES 
,. Open as many doors, vents, windows, etc. as possible without entering the storage 

structure. 

2. Enter after approximately two hours and systematically open any additional doors, 
louvers, vents, or windows to permit good ventilation. Operators should work in 
pairs and wear specified gas masks. 

3. Permit building to ventilate for several hours. 

4. Test lor the presence of phosphine gas using appropriate gas detection equipment. 
Operators should work in pairs, wearing specified gas masks. 

5. Dispose ot reacted tablets andlor pellets. 
(a) Dry Method: Fold-up sheets of paper in such a way to form a "package~'_ • 

Avoid spillage of the dust. Place the paper/dust packages Into dry contain~ra·.: 
such as metal or fiber drums to facilitate transport of the dust to an. 
appropriate burial site. • • •••• •• 

(b) Wet Method: An alternate to the Dry Method is to slurry the dust with watllr. 
The recomfTl(;nded procedure is to fill a receptacle about 213 lull with water an~'" 
about 2% by volume of any ordinary liquid detergent. Mix the detergent aMI" 
water together without creating suds. Large quantities of dust may require a 55 • 
gallon drum. The objective is to mix the dust with the water which will requife' ,', 
agitation as the dust is slowly added. :' '. 

In either case avoid contact with andlor breathing of the dust. Consult the lanel' ' • : 
for other precautions. 
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