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DIRECTIONS· GENERAL 
DETIA' GAS EX-a Is offocUve In provIdIng POonomlc 
leyels of control of: 

Granary Weevil, Rice Weevil, Lesser Grain Borer, 
Saw·Toothed GraIn BoeUe, Confusod Flour B .. tle, 
Cadetle, Angoumols Grain Mvth, Khapra B .. tle, 
Indian Meal Moth, Yellow Meal Worm, Red Flour 
Beetie, Spider Beetle, Hairy Fungus Boetle. 
Medllerranean Flour Moth, Dried Fruit Moth, Bean 
Weevil, Cigarette Beetle and Tobacco Moth. 

its use Is suited for the rumlgatlon of bulk stored groin, 
and certain commodities In space: Box cars and bulk 
rail cars (static or Intranslt) vaults, warehouses, static 
trailer vans (Not tarped grain t,sUers) bargos, (static or 
Intranslt), ships (bulk carrIers and tankers), shipping 
containers. and other sealable enclosures. 00 not move 
trucks, vans, or trailers during fumigation. They must be 
completely aerated before movement Is allowed. A. 
fumigation conSists of placing the bags In a specified 
manner once the facility being fumigated has been 
prepared. Mlnlmurn preparations consist of: 

1. Sealing area or structure as gas tight as Possible. 
2 .Postlng of danger signs. 
3 .Belng cartaln flrsl aid Information and proper 
respiratory equipment I. at the 81te. 
4.Belng certain of the recommended appl~catlon 
procedure. 
5 .Belng certain that operators have been trained 
and have read and understood labeling. 

DIRECTIONS· SPECIFIC 
ALWAYS OPEN CANS IN OPEN AIR IMMEDIATELY 
PRIOR TO USE. USE ALL BAGS ... BAGS CANNOT BE 
SAVED. ALWAYS WORK IN PAIRS, NEVER ALONE. 

BULK STORED GRAIN: 

(1) M.d bags to grain stream as sUos or bins are filled. 
Filling must be conUnuous. DetermIne addition se­
quence on a bags per·minute-basls to Insure ever. 
distribution throughout. Keep an accurate. i~~~t •• s 
removal of the bags from the grafJt Iso requfreil once4he 
grain Is moved or transferred. "FW/IQ'fal of tl'ags I. ·ac­
compllshed by transfer of the graJn over .·"''-MIt or 
scalperatar. • • •• • ••• •• c: •• 
(2) Bulk stored grain can somlltlm"" be treaa" l"JItI • 
surface appllcaUon of OeUa G~Sl ~.e. • . .. ,.. 

If a "yes" answer can be givon to tha' '<tI~ng 
questions it may be ieaslble to use this tedholque. • •• • •• • ••••• 
(a) Can the fu",lgatlon be ~hllftued 10~1l 'Il.l'~bgh 

to allow tho gas to penetra'e througl1ouf the 
commodIty? : ••••• 

(b) Can the storage structure be effectively sealed? 

Consult Research Products Company fOT mora informa· 
tlon concernIng these appUcaUon procedurel. 

1 
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COMMODITIES IN SPACE: 
(1) Warehouses and vaults: Place bags on floor In 
systematic manner. Use total floor space available. 00 
not toss bags Into Inaccessible areas. 

(2) Box car •• Bulk Rail Car •• Static Trailer Vans. Ship· 
ping Container. Place and tape bags on rigid perforated 
cardboard with spacing between bags. Tape across the 
bar ends only. Specially designed discs or boards afe 
available for this purpose from Research Products. Com­
pany. If these devices are usea taping is not necessary. 

Place or fix the curdboard, bag-side UP. inside the box~ 
car, van or shipping container. In the case of bulk rail 
cars place the cardboard on the flanges of U\e hatch 
openIngs, Thi.s may requIre cutting tna cardboard to 
size. Closs. seal and post wacning signa on doors or 
hatch covers. 
When fumigating rail cars In-transit It h· necessary to 
provide the receiver with bag dlspo~ai instructions and 
first aid procedures. These are available from Rf!search 
Products Company. 
The booklets "Instructions for Intranslt Fumigation of 
Shlpholds with Detla G •• EX·B. O.tla Pellet •• aod Oetla 
T.bl.t ..... nd "Prop.r Handling. First Aid and Clspos.1 
of Dell. Gas EX·B. A Pho.phln. Fuml~.nl" are • part of 
libeling. They contain specific use Instructions con­
cernlng the fumigation ot listed Raw Agricultura; Com­
mOdities, Animal Feeds, Stored Tobacco, Processed 
Foods. and Non-Fooo Products; Information concerning 
do&age and exposure, and other Information necessary 
10 properly us. Detla Gas EX·B. 

DANGER SIGNS 
Fumigated areas must be placarded on all entrances 
Nlth signs containing at least the slgn.1 word DANGER 
Ind the Skull & Crossbones and the words "Area under 
'umlgatlon, do ,.t enter until completely aerated," the 
ta.te of fumtg~~Uon, name' of the fumigant used, 
tmera~ncy telepflone number for contact, and the name 
lnd address of the fumigator. 00 not remove warning 
Igns u[lUl tile fumigated area Is completely aarated and as, I~r.e,ntry. as Indicated by a sultabl. oet.ctor. 

: .: .' .IIOIPORTANT 
IVvltleiJ,e of ph~sprrjne from Detla Gas EX·B is depen­
Stll,do atmosphet.iC tempen.~ure and humidity. Plan 
Jmloatlons accOfdlOl"'. . , , , .. ...." 
••• : MiNIMUIot UpeSURE R[!QUIREMENTS 

•••• 
Cc:fMMODITt •••• 

~PI!RATURE. .. 
'low ~'F 
:t!c~I~ 
·f·S9'1' 
'F·77-F 
OWl 77'F 

· .. •• • · .. 
• • •••••• • 

MINIMUM 
EXPOSURE PERIOD 

Do not fumigate 
14 days (336 hours) 

7 day. (168 hour.) 
.. d.ys (96 hours) 
3 day. (72 hours) 

liE: Aerate all fumigated products for at least 48 
Jrs before offering to consumer. Hote speclftc Bera-
1 Instructions for tobacco. 

2 

. , DOSAGE SCHEDULE 
ABOUT DOSAGE: S.tlsfjctory re.ult. with Detl. Gas 
EX·B are dependent upon obt.lnlng • tight s •• 1 01 the 
.tructures to be fumlg.ted. The Do.age Schedule 
retlects a dosage range. The lower leve) should only be 
used In tightly sealed st.uctures. The higher level should 
be used If sealing has been difficult or If other Idverse 
conditions are present, such as high wind. The basic 
dosage I. 3 bag. per 1000 cubic leet. 

DOSAGE RANGE: 2-{; B.g. Per 1000 Cubic Feet 

RAW AGRICULTURAL COMMODITIES 
Ric •• Wheat. Barl.y. Corn. O.ts. Sorghum. Millet. Rye. 
Popcorn, Soybeans, Cocoa Beans, Coffee Beans (raw), 
Filberts. Pecans. Pistachio Nuts, Walnuts, Clshews, 
Brazil Nuts. Almonds. P •• nut •• Sunllower Seed. Cotton 
Seed. Safflower Seed. Seed and Pod VOIfet.ble. (Adzukt 
Red Beans, Blackeye Peas, Garbanzos Beans, Great 
Northern Beans, Green Split Peas, lentUs Peas, llma 
Bean.. Mlchtgan Navy a •• ns. Moth Beans. Mung 
Beans. Pinto B.ans. Spilt Urds). Sesame Seed. Gras. 
Seed. Ftawer Seed. V.getable Seed. Oates. 

PROCESSED FOODS 
Cer.al Flours and Milled Fr.ctlons. Soybean Flour .nd 
Milled Fractfons. Polished Rice. Brew.rs Rice Grits. 
Macaroni, Spaghetti, NoOdles, Pasta, Malt (processed 
grains). Bakery Mixes. PackaGed careol •• Prelz.ls. 0.1 
Meal, Spices, Whale Wheat, Cream of Wheat, Processed 
Coffe./T.a (roasted·drl.d). Prepared Coco •• 
Dried/Processed Meat·Fish·Cheese, Seasoning, Con· 
diment. (ground). Cookie.. Cracker.. Sn.ck Foods. 
Herbs, Sugars·Candy Bars·Candy. Nondairy Creamers, 
Dried Powdered Milk. Nuts·Processed. Dehydr.ted 
Potato PrOducts, Dried Frults, Dried Spinach, Dried Car· 
rots, Dried Eggs, Apricot Kernels, Primary Yeast, Dates, 
FIgs, Prunes, Raisins, Saltanas, Dried Peas, Dried 
Beans, Dried lentils. 
An!mal FHd or F.ed Ingrtdl.nt. 

. NON·FOOD PROp,U"TS ...... • l" .,. 
Cotton, (cloth and unprocessed)j Feathers, HLWnan HaIr, 
Rubberized Hair. Vulcanlz.d HMr. 'Mo. HII ••• rlool. 
Tobacco, Wood and Bamboo Produets. .. ... 

TOBACCO: : •• '. • •••• 
Toblcco Temptr"tur: ABb~E SO-F •• : " • 

• ••• 
Doug" Begll30tl0 ; Mlnl,ftum 

Temperatu" Cubic Foel. ElopO!",,! 

Atmve 68·F 2..... da'/a' 
6O·F-68·F 2 • •• 6'dctla'. 
Post Fumlga"non Hogsheads'" 3 day::» ,"11~um 
Aeratlon~ Other :, •• : ,2 days minimum 

Tobacco T.mperaluri: 40 "F·Se·F 
For Kill 01 Clgarall. B.etl. Larv .. 

Temperature 

40'F·59'F 

Doseg" lIagsl1000 
Cubic Fit' 

2 

3 

Minimum 
Exposure 

See page 4 
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Best results are achieved when tobacco Is fumigated at 
temperatures above 60 'F. However, where It Is not 
possible to achieve these temperatures, fumUlation 
temperatures In the 40 '·59 'F. range have provided 
satisfactory controls of the cigarette beetle larvae. Eggs 
and pupae of the cigarette beetle may survIve a fumiga­
tion al these lower temperatures. The appropriate ex­
posure periods for fumigation of tabaeto are: 

SO'F·59'F ............... 168 hour. 
40'F-49'F ...........••.. 3:l6 hour. 

NOTE: Warehouses and containers must be tightly 
.ealed. • 

Post fumJ;1stlon aeration time Is a minimum of 4 days. 

NOTE TO USER: For lechnlcal asslslance or additional 
Information contact: 

RESEARCH PRODUCTS CQMPAN" 
P.O. Box 1057 
1835 Easl North Slr.el 
Salina. Kansas 67401 

Telephone: (913) 825-2181 

•••••• • • • • •• • • • • • • .. •••••• • • • .. 
• .. ••••• • • • • • .. • ••••• •••• • • • • • .. •••••• • • • .. 
• .. •••••• • • • • • • .. .. •• • • ••••• t· , 
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INTRODUCTION 
This bulletin has been prepared by Research Produ 
Cornpany~ distributor for Detia Gas Ex·B, in th9 jntelj 
of educatmg users with respect to the proper hand I 
01 Oetia ~as Ex·S as wen as prO'o'tding spe-clflc techni 
Information. 

,T~e hist~ry 01 Detla Gas Ex·S i~ long. dating' back to 
mUl1930 s, Only recently has It been intrOduced Into 
U.S.A. Bnd Canada. The manufacturer of the product 
W.e!~el fJeyberg - Chem\sche Fabrik. - Welnhelm, vi 
Gvrrun)lt lnventetl ~ Detla Gas 1::r:-8 concept .. . ... . 
Neeq,l:n\ to sa', ~tla Gas Ex·B Is p ~Json 
fuMigant. When .... ed properly, It is effective to 
de¢ee or snothe,- It ~.deslgoed to accomplish speci 
o~.",~ whert l'~ed ~n a prescribed manner. And. 
can. ~I nis-used whic" could lead to situations fl' 
might ~ pot.nt.,nt"lfa,rmful to man. . 
It j, ~~~ int.nl ~f R~l.arch Products Company to p 
~id\ ij'f0rrnation vi« thl. bulletin .... hlOh will be ben.flc 
10 tne thorough. kalnCl}g of users. All potential us 
sl¢>M( Mad th, .. L.~.tin In combination with ot' 
l,t.l91u~.nd InltructlPn. provided by R.s.arch P 
ducts Company •••••• : -. 

WHAT IS DETIA GAS EX·8 

II Is a fumigant utilizing a packagiog concept that per­
roiis the easy use of aluminum phosphide on a wide 
range of commodities tor the c()nHo\ ot certain In!5ect 
pests.lhe packaging concept is important to users as it 
allows 8 method ollurnigation whereby the likelihOod of 
product contamination Is minimized. Additionally. the 
concept aflords the Usef a labor-saving convenience 
during applicatlon as wen a$ durlng disposa1. 

The active Ingredient In Detla Gas Ex·S Is aluminum 
phosphide. When carefully and exactly combined with 
other chemical compounds, the preparation will upon 
exposure to atmospheric moisture, release hydrogen 
phosphide. Hydrogen phosphide Is commonly known 8S 
phosphine ... a widely used and effective fumigant. 

- ._-
The Detia Gas Ex·S (;oncept Is one thai permits the 
packaging of the aluminum phosphide preparation into 
papar bags which becom •• an int.a~part oflMl:&I· 
copl. Thorefor. tti. bags should "0001' l>6 forn <!\len dlit· 
Ing fumigation. Once th~ bags are ~omoved "0r'!he 
original shipping contaln.r, a herro.etfcaliy •• aled rwll 
can, they will begin r.leaslng tta50g'"ell phO'iPJli""" In 
quantity after approxlmat.ly 30 flIlnlAes. The rjll ... ~. is 
dependent on atmospherfc temp&a"ture and" 11(,tlv8 
humidity. Th. greater the temp.rl\lir~ a~d humidity, the 
taster the (etease. ." :: .- ~ •• :' •• : .. . •• 

~..... ..:-': 
WHAT IS HYDROGEN-PHOSPHIDE •• 

It ~"I 11 11 • , • 
Hydrogen phosphide, more commonly known and refer· 
red to as phosphlne,ls a colorless. toxic gas posseSSing 
an odor like thai of decaying fish, garlic. or commercial 
·carbld •. II Is • very active gas with. very high vapor 
pressure. The p.netratlng capability of phosphine I. 
great. And, even though heavier than air, It acts very 
much like a ga. In vacuum. The combination of high 
JTl)lecular actlvlty,vapor pressure and toxicity to In&eets 
accounts for Its world·wlde acceptance as • fumigant. 
Additionally, phosphine does not preMnt the residue 
problems Inherent with other commercially used 
fumigants. Residual tolerances have been established 
at 0.1 ppm for raw agricultural commodities and O.Ot 
ppm for speclfl.d proc.ssed foods. 

r~.~ ... i ___ -J_'4~ __ ._._~~3i_. _., _. 
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WHAT IS DETIA GAS EX,B 

II is a fumigant utilizing a packaging concept thai ~et. 
mits the easy use of aluminum phosphlde on a wlde 
range of commodities' for the control of certain inse~1 
pests. The packaging concept is important to users as It 
allows a method of lumigation wher~by the likelihood ot 
product contaminalion IS minimized. Additionally, the 
concept atlords the user a labor-saving convenience 
during application as well as during disposal. 

The aClive Ingredient In Detla Gas Ex·S is aluminum 
phosphide. When carefully and exaclly combined with 
other chemical compounds, the preparation will upon 
exposure to atmospheriC moisture, release hydrogen 
phosphide. Hydrogen phosphide is common~y known as 
phosphine ... B widely used and effective fumigant. 

The Delia Gas Ex·S C';ncept is one that permits the 
packaging of the aluminum phosphide preparatiov.lnto 
paper bags which becomes an Intetra .. part ot)Fte4:b6. 
c.pt. Therefore Ihe bags sllould ~""" p! torn dpen dill. 
ing fumigation. Once the bags are !emoved fre~ the 
original shipping container, a hermetrcally sealed iMtll 
can, they will begin releasing tWtI"'If"" pllom~ In 
quantity alter approximately 30 1tI10llt8s. The '1lEl7§e IS 
dependent on atmospheric temperature an rf'!lftve 
Ilumldlty. Til. greater tile temperl\,d ~d Ilumidity, the 
faster the release. • •• : •• : 

•• • •• . .. , ..... •• • •• 
WHAT IS HYDROGENoPHQSPHIDE •• 

•••••• . , . 
Hydrogen phosphide, more com:10nly. known and refer. 
red to as phosphine, is a colorless, tOXIC gas possessing 
an odor like that of decaying fish, garlic. or commercial 
carbide. It Is a very active gas with a very high vapor 
pressure. The penetrating capability of phosphine Is 
great. And. even though heavier than air, '.t acts very 
much like a gas In vacuum. The combination of high 
molecular actlvlty,vapor pressure and toxicity to Insects 
accounts lor Its world·wlde acceptance as a fumigant. 
Additionally, phosphine dOBS not present the residue 
problems Inh.erent with other commercially used 
fumigants. Residual tolerances have been established 
at 0.1 ppm for raw agricultural commodities and 0.01 
ppm for speclfled processed foods. 
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PHYSICAL CONSTANTS 

Chemical Formula ....•........... PH3 
MOlecular Welgllt ...........•..... 34.0<1 
Vapor Pressure 70deg. F ....•...... 5-15 PSIG 
Specific Volume 70 dBa. F .• 
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1 aim ........................... 10.5 cu. ft.llb. 
Boiling Poinl1 atm ............... ,-124.9 deg. F. 
Ffeezing POint 1'a1m . _ ........... ,.207.4 deg. F. 
Densily32deg ................... 1.529 gil 
Density. Liquid (194 deg. E. 
90 deg. C) .....•.•...........• c .. • 0.746 glml 
Specific Gravity Gas (68 deg. F., . 

ZOdeg. qtalr = 1) .............. 1.163 
Critical Temperature .........•.... 124.3 deg. F 

(51.3 dog. C.) 
Critical Pressure ..........•.•. '.' ;948 P.S.I.A. 

. (64.5 atm) 
-lower Exptosion Limit .....•...... 1.79,'.89.'% 

by volume (26.15· 
27.6 glm') 17,!J!lO 

. 10 18,900 PPM ...... . . 
TQr~l\oljlllmll, .. ~"'b~a 
Mallf'l~'!l Allowaiblll' ~oncenlratlon 
ta:tJr.· ... oiking day) ................. 0.3 PPM .. . 

• • •• 
Relef""",,: Inlel'h.;llitmll Critical Tables - Page. 3, 4, 8, 
22,~a:~\6, lBO, 11S.213.228,229,248,259,260 ., .. " .·4.. ..' 
·Pure ".,Ydrogerl' phd.fphlde can undergo spontaneous 
hu.v~ Etnd Ignitla.lf confined to the pOint that a rather 
hea\1' concentratiOll-4n air Is reaChed. The lower limit 
Il_~,... establi,~,~"t 1.79% be volume In air, or, 
l1~QOO ~Am. The highest recommended use levels of 
Detia Gas Ex·S ,rl.t,.. hiow til. iower limit. 

• 
ABOUT THE BAG 

It Is more than a vessel for a skillfully prepared 
aluminum phosphide preparlHon. The bag, tn combina. 
tion with the preparation, permits the controlled release 
of pllosphlne. Tile tougll, expandable, permeabl. paper 
used Is an inlegral part of Ihe 10111 concopt. 

There are two t2) basic bags. One is referred to as "nor. 
mal size" and the other as "long narrow". Both contain 
exactly the same quantity of prepl;ratlon: 

34 Grams .••....•.• 57.% Aluminum PhOsphIde 
43% Inert Ingredients 

Both release 11 grams of phosphine when exposed to 
molSI air. Tile Long Narrow I. particularly adlptable 10 
flalalored grain. The Norm.1 bag Is plrtlcularly adapled 
to commod1ty fumIgation In space. Howe ... er, the Long 
Narrow 18 often used for spice I' well. 

An aluminum phosphldl! preparaUon, suCh I. found 
wllh Delia Gas Ex·B, oxpands during file p,oc.U Of ab­
sorbing almospherlc mol Slur. (10 r.I .... pllosphlne). 
The crope design 01 Ille bIg permlla Ihll ,xplnslon 
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. wilhoul. fear of ruplur.. Addilionally Ihe bags Ire 
carefully sewn to prevent Ceak&g6 at the S8~ms. The 
tlxpandablllty feature. along \IIith the clol'lng technique, 
prevents the contamination of the product. 

Normal bags afB packed either 6, 10. or 100 to a can and 
long Narrows. 15. The basic dosage tor DE-tin Gas Ex·B 
is 3 bags per 1000 cubic feet. Thus, the ;18ckaginll dif· 
ferential permits a wide combination of useful selection. 
The metal cans arp helmelicaUy sealed and are easily 
opened with a common strip key. Each can contains a 
secured gas-absorbing pouch that serves 10 absorb any 
loose hydrogen phosphide liberated between mling and 
packing. 

WHERE CAN DETIA GAS EX·S SE USED 

It is especially suUed. bul not limited, to commodify 
fumigation in space: box cars, bulk rail car'l, vaults, 
warehouses, traifer vans, commodities under tarp. bulk 
commodity bins, barges, shipholds, buildings or sny 
structure that can be sealed gas t~ht. •••••• . ... ~ :.: 
Do nol move Irucks. van. or IralleMd"'ing fu",ijI'ti~g. 
They must be completely aerated beifore movemlnt [& 
allowed. •• • •• 

. .. . :..... . .•... 
The long Narrow bags and the Normal bags •• k<i>3r 
can - are particularly well adap\e'V G:r Ilat storelJ bulk 
grain. An eyelelln Ih. LN bag perifllts ~sy Ins~",lon In· 
to grain bl means of a special probe. The 100 J;IO~A-:.l 
bags are prepackaged In a long 'aaric ~rip allowind'rt to 
be rolled oul on grain or oth.r sU"i~"f!tf .asllf'tt'_· 
ed, Normal bags may be added directly to grailll8s.Qi~s 
or sllo~ are filled. In either case iC,.,ewlZJtbe necessary to 
provide for the removal of the bIgs after fumigation is 
complete. 

All pesticides must be registered with the Environmen­
tal Protection Agency. Pesticide Registration Division, 
of the U.S.A. Government anG' Similar agencies fn other 
countries. Detla Gas EX-S Is registered fo'r use on 
specified processed foods, specified raw agricultural 
commodities, stored grain, animal feeds, tobacco, and 
non food commodities. 

A list of approved commodities Is shown below. 

Raw Agricultural Commodllle. 

Rice 
Wheat 
Stlrley 
Corn 
Oala 
Sorghum 
Millet 
R,e 
Popcorn 
Soybeans 
Cocoa Beans 
Coif" Beans (rawl 
Fllbertl 
Pecans 

Pistachio Nuls 
Walnuts 
Cashews 
Brali! Nuts 
Almonds 
Pelnuls 
Diles 
Grats Seed 
Flo ...... er Seed 
Vegetable Seed 
SunUo¥ler Setd 
Colton Seed 
Safflower Seed 
Seed .nd Pod 
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Vegetabtes: 
Adzuk,t Red Beans 
Slackere Peu 
Garbanlos Bpins 
Greal Northern Beans 
Green Split Peas 
LenIUs Peas 
lima Beans 
MiChigan Navy Beans 
Molh BeallS 
Mung Beans 
PII110 BeaM 
Split Ulds 
Sesame Seed 

I 

• 

II/IS-

ProcOlHd Foods • 
C6real Flours and Cream of Wtleal NonC:airy Crnmers 

Milled F"clions PrO'"...es~ed ColleeJTea Dried Powdered Milk 
Goybean f'lour ano (Ioasled-driedl Nuts·Process .. d 

Mdled Fr.clions Prepared Cocoa Dehydrated ~olato 
Polished Rice OnedJFmcessed Products 
Blewers RIce Grils Meat·Fisl)·Cheese Oaed Fruits 
Macaroni !.aaSQnll1p Oued SpinaCh 
SpaSilhetli ConoimenlS tglound) D"~d Car~ols 
tioOdles Cook,es Oiled Eggs 
Pasta Clackers Apllcol KernelS 
Mall (processed gramsi Snack Foods Pumar)' Yeasl 
Bakel), Mllles Oned Peas Dales 
Pack'!.ged Cereals Ou(,d Beans Figs 
Pletzels Dried lenlils Prun.)s 
Oal Meal Herbs Raisins 
Spices Sugars·Candy Saltanas 
Whole Wheal 8ars-Candy Anlm.1 FINd or 

FMd Ingrltdlenta 

Non·Food Product. 
Cotton (cloth and 

unproeusedl 
t=eathers 
Human Hair 

Rubberized Hair 
Vulcanized l1air 
Moef<",ir 
Wool 

Tobacco 
Wood and Bamboo 

Products 

ThO, ~eJlw»red use of O.lla Gas Ex·B Is In .; continual 
proeellS oft,expan~m[l~/&search and development pro· 
ce.tls. Fro," IIm.l.lI .... lhe above list will be .xpanded 
to i»t"'~&"ther RoqpS and commodllies. 
DeIhl' (las Ex·B Is .. e"ltlr Ihe conlrol of certain Inaecl 
peslt "Slt.~ b.IO~:" 0 : . 

Granlfy"\V.evll S/t.~hilus gran.r/us (L.) . 
Rice Wlevil SltopJ,lIa. ~1yz .. (L.) 
les,~ .. ,,""'n 80r.r Ff>/zoperth. dominies (F.) 
Saw.\ojllhed Grain Be"tI. Orylaephllus sur/nam.nsls 
Co"'~W'oilour B"~II. '-libollum conlusum (ouv.) 
Indian ."'.\aJ Moth Pfo~r" Int.rpuncrella 
Yello;'·Meal Worm "enelJr/o molltor (l.) 
Red Flour Beetle t,'8c111Wn c,slaneum {Herbst} 
Spld.r 8eell •• Ptinida. 
Hairy Fungus Beelle Typha.a sf.,co"a (L.) 
Medllerrane.n Flour Molh Anagasla (Eph.st/o) 

ku.hntella . 
Sean Weevil Manthose.lides obl.clus (S,y) 
Cigarette Beetle L.slou.,ma settlcorn. (F.) 
Tobacco Moth Oephe.fi •• luteUa (Hubnel) 
Angoumola Grain Moth SI/olrog. c""lolI. (ol1v) 
Cad.ne Ten,bloldes maurltanicus (L.) . 
Khapra Seelle Tlogoderm. gtln"lum (Ev.) 

HOW IS DeliA GAS EX·S USED 

The Oetla Gas Ex·S concept suggests convenience and 
ease of use. However. there are specific procedures to 
be. 4Qllowed which (nsure effectfve results. Recommend-

nelhods 01 application are de.crlbeJ .eparalely 
.. 0 ... Ihl. bulletin. 
;. Della Ga. ex·B fumigation consl51. of placing the 
Mgs In a .peclfled manner wllhln a .truclure that Cln 
b. sealed virtually go. tight. After I building, rln clr, 
warehouse, etc .• ha. b .. n fully prepared Ind ... I.d It la 
simply • malter of delermhung Ihe corr.cl do.ag., 
op.nlng the cans, and plaCing the bags In th. pr~lICrlt> 
ed manner. 
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CAN DErIA GAS EX-B BE MIS-USED 

All fumigants can be mis-used. A miS-use Is any use that 
contributes to ineHecli'le retults or is likely to result in a 
situation thai Is potentially dangerous. 

1. The dosage fecommendations fOf Oetia Gas Ex-S 
have been carefully calculated. Users SholJld never ex­
cet!d label recommendations. Nor Should they under· 
dose. Generally. a dosage of 3 bags/lOoo cubic feet is 
adequate, provided the exposure period is al least 72 
hours with constant temperature above 77° F. and 
relative humidity in excess of 60%. A shortened ex­
posure period cannot be compensated for with increas­
ed dosage. Wh.ile it (s posslbte to use DeUa Gas Ex-S at 
temperatures as lew as 40· F., to do so necessarily In· 
creases the exposure period to possibly Impractical 
limits. 

2. Ph.osphine lS a very acUve gas with a high vapor 
pressure. Even though extremely Jilxi1: to InSEfG(:)q,I} ;5 
absolutely necessary that InX. § .... uctu,i oeli3g 
fumlgaled be sealed as gas Iig~I·'s "ossible 1~ !JIjljs 
sealing any slngl.:llarge opening, sucfil as a venY oflsmoJi 
wil\dow, will ruin a fumigation. i"e mils sealing a'lliY a 
few very small op.nlng. or crach filiL lhal.ria1lt11"'f1 
results. ..",,:31, 'J 'J 'J 

• ." -.l 
3. Detla Gas Ex-B should nev.r b# flsod in .uc,~.~ !,\~n· 
ner as to anow tne bulld·up of gas whereby tne c:m~c(\. 
trallan would reach the lower ign!l!on.,level of 1.79')/0 by 
volum •. R.commend.d dosage l~y~I!.jl1e tar bO~W;1I.at 
required to re8ch the limit. 

.• 0 
, »' ).:'.' 

Contact 'tIlth water or other IIqui~s causes spontaneous 
heating and spontaneous Ignition of the evolved gas 
unless the following are observed. 00 not use bags that 
have been exposed to water or other lIQ.uidS in 3ny way. 
00 .10t use bags wllere they are liable to come In contact 
with 'Nater or other liquids. 00 not use bags that have 
be6n damaged In any way. Do not wrap. covar or confine 
used or unused bags in Ilr tight materials. Do not have 
bags contact •• ch otMr- u.e bag. Individually with 
spacing In between. 

4. The release of phosphine from Detla Gas Ex-a Is con· 
troll.d by design. Th. ral •••• begins slowly and VIlli 
gradually build up 10 p.ak lav.ls .ftar 20 hours. The 
release cannot be speeded up. To attempt to do so Is 
potentially dangerous. 

5. Phosphln. I. capabl. of ~.nelratlon Ihrough • wid. 
varlely of d.ns. andlor ••• mlngly gas tight malerlals. 
Hadite block walls, tor exalnple, will be penetrated 
quickly. Th. end r.sult will be an In.lI.cllve kiiland lhe 
.ndang.rm.nt of IIle In adlolnlng rooms. Th •• am. 
would b. true of poorly conslructod wood.n buildings. 
leakage (rom stationary atructures can be oti,set 
som.whal, but nol entirely. by Incre.,lng the doug. to 
the highest r.commended level. 
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6. Phosphlno reacts corrosively with copper, brass, gold 
. and other precious metals. Thus, switch gear, ~om· 

munlcatlon devices, small electric moters, etc., shoclct 
be protected or remov&d hom the area to be under gas. 
Protection can be afforded with vasellr: on conlsct 
points or totally wrapping devices .llth heavy 
polyethylene film. 

STORAGE AND HANDLING PRECAUTIONS 

Della Gas Ex·B Is packaged in hermetically sealed cans. 
As long as cans are not opened, the shelf life Is prac­
Ucally unumlted. OeUa Gas Ex-B should be stored In dry, 
locked rooms. 

1. Protect cans and crates frOI'!l. moisture, open flame, 
heat, acids and othe.' chemicals. 

2. Never siore near homes. or living quarters. 

•• ...... E d I' 
3. Ntver stf'e in aJ8i.~II~ne to van a Ism. 

• • •• 
In a4d\"-~~ '0 fnstcucyons and precautions found on the 
labeT,4:11 certain to:.. •• ..... ,. . - --

Stud\' t~uvcomm.Med Ippllcatlon proc.dur •. . . .. , .. 
Notily I~.I autIloO"~",,,,".r. applicabl •. ···1·· • OnIY·P'Wsonnel prOperl¥" trained in the use at DeUa Gas 
Ex-Bw'W>l'~condti:' lu"'&gatlons. 

•• ••• 
First lla e·q~tpment.and tnforf'!latton should be readily 
available. • •••• : 

Proper respiratory equipment snould be readily 
available for each operator. 

Th •• rea 10 be fumlg.lod should b. ad.quat.ly post.d 
with danger signs. 

In most ca ••• adjoining facllltl •• should bO evacuat.d 
and properly pooted wllh dang., Ilgns. 

Always work In pairs. never alone. 

It is udvisable to open cans In open air. 

Never smoke or eat while handling the bags. 

Always wash hands aft., handling Ih. bag •• 

N.v.r att.mpl 10 save blge, IT CANNOT BE DONE. 

DISPOSAL OF DErIA GAS EX-B 

IMPORTANT: Th. r.I •••• of phosphine from Dell. Gas 
Ex-S is dependent on atmospherIc 1emperature and 
humidity. Ba Oerlaln minimum templrature re· 
qulrement. have been met before .ttemptlng dlapo •• I. 

8. 
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MINIMUM EXPOSURE REQUIREMENTS 

Below 40" F ..........•........ , .... Do not fumigate 
~O • ... 9· F ........................ t4 days (336 hours) 
50 ··59· F ......................... 7 days (168 hours) 
60"-11- F ..•...••...•.....•....•... " days (96 hours) 
Above 77· F ....................... 3 days (72 hours) 

METHOD ONE: Collect bags a~d arrange lor their 
transp.ortaUon to a bUItat sUe or to a pesticide in· 
cinerator for burning. 

METHOD TWO: Collect bags and transport them to an 
isolated area. Wear a full faced gas mask filted with a 
canIster for protection a~ainst pl'\osphine. Cut or tear 
open e8ch bag and dump the contents into a receptacle 
(buCket, tarrel, etc.) containing & mixture of water and 
detergent of preferably til non·ionlc surfactant (2% by 
volume;. Stir until all dust has settled. Arrange for 
transportation of the re~utUng slUffY to a burial site. 

In lieu of Immediate method One disposal it may be more 
practical, particularly In the case ot smaller wwa .. \p 
collect spent bags and place tl\llftl' ~g an .fpedlal~ 
designed 55-gallon drum as iltuetrl~d! . ." .... • • Note the cone shape, vented lid ¥.wel~as the expalMed 
metallalse floor, the 10)(1- diaml!teflhOle evenl,.pftled 
around the bottom, the 5xl· dia~etlr'holes if\ 1/1!.~"'. 
tom (not shown) and ttle 10ckingp~t,~e.The purp~s. 01. 
the drum Is to provide 8 central, ~'wnlllCollection paint 
tor bags. When full or at regular Inte"",l. the sll'e?tZ MGs 
can be transported directly to an apliro/ed disposaflsfte. . .. .. .. ~ ... ,. . .. 

• I 
.. .,. 

0 ·· .. ···· . I 
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The drum should be located In ,n open, secured .rea 
known to all pnd marked as the collection center for 
opont Detia Ga. Ex.B. 
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Detla Gas Ex·B is often used for the fumigation of r.1I 
cars Intransll. BECAUSE THERE IS A CHANCE THAT IN· " 
TRANSIT TIME HAS BEEN TOO SHORT TO PERMIT 
COMt'LETE GAS RELEASE, RECEIVERS OF 
FUMIGATED CARS MUST BE PREPARED TO DEAL 
WITH PARTIALLY SPENT SAGS. Thus, rocelver. m,'st 
determine the following before attempting disposal: 

1. The number of days or hOUfS the car has 'been under 
fumigation, and-

2. The approximate temperature the bags have been 
exposed to during the duralion of the .fumlgation. 

IF IT IS DETERMINED OR EVEN SUSPICIONED THAT 
THE MINIMUM EXPOSURE REQUIREMENTS HAVE NOT 
BEEN MET METHOD TWO CAN BE USED OR THE BAGS 
CAN BE PLACED IN A DISPOSAL DRUM WHICH IS 
LOCATED IN A SECURE PLACE AWAY FROM 
BUILDINGS. ; ., ..• ,', 

-:; ~.' .. ~ " 
As an aid to receivers, users have been provided with 
ce,t.V\,~s to use that assist receivers in determining 
.xco~re!hi.to,¥~ $a,""ely • broc~u'e that contains 
diSf~~fl.l!,struCti&ntf anci firs! aid Information. 

•• • "' ••••• I I 
I" #~ST AID ~ 
•• I 

S"'~'Ff1'OM~,~f' tI.YDROGEN PHOSPHIDE 
• •• 1~ttOS~I .. N! - PH,) POISONING: 
• I 

n 
SeQWipp.of col~ ••• '. 
PuWing"'ILns In the rlaion 01 tho diaphragm and 
numOness •• 

Diarrhea •••• 0 : 

Vomiting 
Vertigo {uiuine:ss} 
Tinnitus 
Anxiety state 
Sensation of oppression In chest 
Dry cough 
Furred tongue (costing on the tongue) 
Loss of appetite . 
Intense thlrat 
Dyspepsia (acule Indigestion) 
GastriC pains 
Reeling - accompanied by vomiting 
Pain!. In limbs 
Entarged pupil. 
Choking attacks 
Rapid onset of stupor 

Ani of the above may be taken as symptoms of 
phosphine poisoning. A.t flrat warnIng or appearance 
that .omeone has been allocted by phosphine, 'hey 
must be taken '0 '{,sh .Ir Imm,di.t,ly_CIII. doctor 
fmmedf"efy. The patient should be Illd down Ind kept 
",arm , .. lih bllnkels. Supply patienl wlih pure oxygen 
Ind malnilin rooplrallon, artl1lCIlIy It required. Some 
Iymptom. do not appear tor 24 hours. 
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When the doctor arrives, advise him as to the patient's 
.actlons,;- nausea or vomiting, etc. Supply the doctor 
with proper first aid Instructions or put him In contact 
with nearest polson control center. 

" sw;,;'lowed call a physician or Polson ContrOl Center. 
Orin'" 1 or 2 glasses Of water and Induce vomiting by 
touching bacK of throat with. Hng~lf, or, if available, by 
administering syrup ('f ipecac. Do 110t induce vomiting 
or give anything by mouth to an unconscious person. 

NOTE TO PHYSICIAN 
Complete rest for patient: 1·2· days - no activity _ keep' 
patient warm. Intravenous glucose injections (as normal 
practice) If parent suffers from nausea hnd vomiting. If, 
however, an Increase In the bloodsugar is found, 
isotonic salt solutions (physiological f'Q.lt - or Ringer's 
solution without glucose)must be injected Instead. 

Inhalation of oxygen or oxygen/carbon dioxide Is usually 
successful. Use of cardiac and Circulatory stimulants 
normally advisable. 

In extremely serious cases of pOisoning, blOOd trans· 
fusions are recommencied.ln no Cirili"l,'ances~"D 
anlid~I.' us. be made 011.,., o/ltl<;fsl~r ol/i, ""Iter", 
milk. . •••••• 
Phosphine (P~. ) poisoning Is not cRronlc; phosT>~Ir'" 
action Is reversible and sympt*" vIIij dlsallAl'l' /,y 
themselves. .. •• • • ...... 

GAS MAS«:·: • 
It is normally not necessary to actualw wear a g\.t)'ftlt< 
when fumigating with Detla Gas El-J3. Jiowever, al"oys 
have on the person a "full faced"tgasf!laek, fittelil ~ 
canister designod lor phosphine <IrA <filly, apPl9~.1tt 
MESAINIOSH orthe U.S. Bureau qt.~~i' lor phosplim" 
protecUcJR. • 
Oetla Gas Ex·B has B garlic, decayed fish or cOmmercial 
carbide odor. Wh.:-n a st(ong odor Is detected, put on 
gas masks immediately and determine the concentra· 
t10ns with proper test equipment before proceeding. 
A.fter all bags have been placed and the premises havs, 
been locked Hnd sealed, do not rHnter until the re-! 
qulred exposure period has besn reached and complete 
aeretlon has been accomplished. Be certain to test the 
atmosphere for presence of gas. 
Gas n!asks and canisters must ~ manufactured by the' 
same company and US'3d together. The following 
manufacturers have Indicated their gas masks and 
canisters are approved by the Bureau 01 Mines for 
phosphine protection up to .5% by volume In the area. 

A.t::me Protection Equlpmtlnt Co. 
G. "ter 084PHOV·R 
Bure.u of Mines 14·F·70 
Mine Safety Appliance Co. 
Canister M7771a GMC·SS·' 
Bu, •• u 01 Mine. 14·F-61 

Wilson Products Div. RAy·O·Vac Co .. 
Canllter LG1D 
Durelu of Mines 14·F-6I:J or 14-:=«1 ;' 
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