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1)01 i.i om- of Shi-' HiOBi widely used msec tie ides. Si is employed m 
largest \o tum e to eniiUvJ msec! Is ihiii fiHatrk corn, . 'Sir,a, ori.'havds 
a.iii U i;(:S< crops. Us; exIoro-ive sire i:> ¡.foe, inrgeiy In toe i allowing, 
throe advantages;

•  Effective as both a contact and stomach poison.
# Possesses a low order of toxicity toward ant mat life.
» Long-lasting residue, toxic to insects.

The last advantage requires a lull understanding of each use for 
which a DDT formulation is intended hi order to assure its greatest 
■idfoetiveaess, The use determines the type formulation.

Information on. approved formulations and methods of application 
can be obtained from the V. S. Department of Agriculture, State- 
Agriculture Extension Services and the U. S. Public Health 
Service, ■



S A N I  0  B A N E *
(MijiisanU.) DDT) is high quality i.edmksd grade DDT and .... 

may be iw oiulated as a dry dust, as weuafole powders, solutions, 
aerosol sprays, or as emulsions. Si nee i,i «nsporififiijn costs are a 
junior in m arketing insecticides, the information in this bookiet 
will help iomruiakm; in the development of stable, highly con~':-<] 
eon l ruled erntdsions and wellabie powders which eon be dilutee) -
for field application. Fur large scale use, concentrates of DDT which ..
the user can reduce with water or low cost dry m ens are favored 
as the most economical ireaUTieoi.

The information In tin's condensed guide has been prepared to 
assist you in form ulating Ss it to bane for commercial use. You may 
obiam further technical assistance on your particular production 
problems by cal ling your nearest Monsanto ofisee.

’ T ra d e  'Mark Meg. 1.1. S. Fat. Oil,



C 0 M  P A  T I B I I  I T Y
Studies by Fleck*' and Halier on.-the coi.ripiUii.HHty of DDl; will; 
various compounds which might be used in commercial formula
tions showed the following facts:
1 W ith the. exception of nicotine, none of the commonly used in- 
'■ ■■ secticides caused any decomposition of DDT when mixect wif,h it.

2 Some fungicides such as sulfur, Bordeaux m ixture «usd ferric 
dimethyl dithiocar hamate produced a slight decomposition, of 
DDT.

3 Much variation, exists in the behavior of sol voids toward DDT. 
Ortho-dichlorobeimene, ethylene dichionde, and napthalene 
have a marked deteriorating effect on DDT, particularly  in the 
" presence of anhydrous ferric chloride. Some of the higher 
alcohols and petroleum hydrocarbons have very little effect and 
the solvents commonly used in formulations show a marked in-

* In d u s tr ia l & E n g in e e rin g  C h e m is try , V o i. S i, Ho. 4 pages 403-40&



hi biting action against the bacom position induced by other. 
iiOiteriiiis. '

4 Many accessory m aterials which might servo a purpose in DDT 
insectieides cannot be so used because of their incooipatibillty. 
Aluminum chloride, .tonic chloride. kaolin, F u ller’s earth, Mary
land off "Color talc turd West Coast basic talcs are particularly 
imsintable. Alumina, calcium oxide, hydrated, lime, ferric sul
phate, lb  S. P, talc, and sine chloride wore shown to have no 
effect on. D.DT.

I amputibility w ith  Oilier Insecticides
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S Â  N T 0 B A"  N E ( M  o n s s  n  f o  D D T
P h y s i c a l  ari ci  C h e m i c a l  D a t a
Cherni-enä Name; clïì;Ì'ìloï.'f.>-(.i?¡:.iIvsiiyM.rkhhnoeth-iuko ■ 
M olecular Weigh!; (ICO% ’DDT) 354,43 
Speci.iii.'ôi.KtnK;
Physical form; Fi.uc grísi.uihU' powdcc
Color; W hile to cream
0,hu ■ Chí:¡riU;ie¡'Tfc{¡k!

81)° C minunnni
1 a L: ,,; 't  d iy K m -.d

C’loi.! :■ i'.' i /  Wl.) ■
¡ó i ..if trai ica;!:
Stabil ny;

T o . .  -lie  ;

"thill. : ,
VTicking:
ÿ.Oi ¡ ty t',

Vag-oi i.ico-iuro;
Ship-pin ; oum-UMation:

tl 8 9* mi olio i ¡m lo ñ i % ffiaüiiniuu
ö.O nhnio'Him lo 8.0 m axim um  
Stable unti ci; ordinary- atsunspPene 
when b to red iti a dry plane in smitibie i 
i; oí rn. p i t H v c ó to; ioti by- libiti- or coni a. s
Solid density at 25“C....approx. \A'i
cubic eeniínm íer. Moii.cn. density i 
« ïip t  o a . 1. .SO g sama per cu l. i t; ce n t. i me 1 e 
Âpfimx. ï.a'lbs. per su. tuoi
öUuuhini í:0D.i.aiiH.:í's...Kit) pound pap«- b
1,ess ¡.h a n 2- p.p.m. at 2â“C and tese Uk; 
ai: iuO^C.
0.00002 nini- Hit ai. it2 : C.
1 ' Ti .D T....d. i 1.' i si o r o - d i P15 o n y ï -1 r 11 ; ! il a r f >is l il a r

coniìHiooa 
uiTil.ai rione 
I wil.ii air, 
grasns per il 00*0.

aga
in 5 p.p..m.

se-Dry"



F O R M U L A T I O N S
SasiUibane (Monsanto DDT) must be 

iorn'iuiatod to be vised as an rmeetieide.
The Type of form ulation...dust, wet table
powder, emulsion, oil solution or aerosol 
■■■■■■will be governed by the particular use 
tor which ?i is In (ended. The most import- 
aoi factors are: kind ot insect., tire meth
od and rate of application, the crop, and 
live local seasonal conditions under 
which the application is made. It is im- 
pendant to adapt the formulation to the 
types of insect infestation based on an 
accurate knowledge of the insects’ life 
cycle, and to weigh all the conditions 
isnder which an insecticide will he used 
in given parts of the country and at 
specific times of the year.

State and. Federal Experiment Stations 
have made definite recommendations for

the con trill of most insects. These recom
mendation;; usually suggest the type of

■ formulation io use as well as the 'eon- 
' eoM ratton.'' ■

Dusts and Wet.table Powders - y%
Both, dry dusts and wettabiu powders 

for water suspension are relatively low 
in cost, -to

Dry dual hhKtures "containing 3~S%' 
DDT are recommended for the control of 
lice and flees on livestock, "exeepting 
dairy anim als or those being finished for 
slaughter. Dry dust form ulations con
taining DDT may ■ be prepared using 

..several types of inerts/"'"
The usual method of form ulating a dry 

dust for field application' is to prepare a
■ dust concentrate c:o.ntainin.g about 50%



SutUobrn'w and dilute the concentrate 
wiih addit.HiUtil ir.ie2:f ¡11ai:enaj t>y id 1 or■ 
oug'h mechanical ¡¡'fixing. Suitable inert« 
include dmlomaceous e;fsrth, certain mm- 
iriii day«, ode, or pyrnphytlile. With 
these inerts it is praeiieabk; to make con-- 
centra ted dusts eon tam ing as much as 50- 
7b A- Saikobane simply by grinding the 
BiiutahiHK; wslh tin1 proper■■'¡avbght 'of 
inert to give a u.Djfon'nly si red fin a- 
particle nii.xi.ure, Several type« of mills 
can be used tor grinding the SyiHohiuie 
and Inert. The moat eommort are rollin' 
a)id air-attrition. types. •

E.a t remedy high dost eoiteen fra less 
oimiahiing iKi%- DDT. erm be prepared 
by using 10% Mo ¡2 santox Sani-ocei C as 
the inert ior preparing the concentrate. 
Santobei C improves the dtspe.rsahi.fify 
of the final dust, imparls free flow, and 
serves aw an anti-caking agent- Since it

m extremely tight in weight fiM% dead 
s c )  Son too % C cun also be added to 
dust formulotitons in adjust the huts of. 
renal dusts, (For furUter mforinaiion.. 
request the report; The list; or  SAi-n.'om, 
C in Co mm ¡menu, 1 NSKima.i'iSS. Address 

■ your rorpuasi to Monsa'uta, Everett Sta
tion, Boston, Mass.) ■

i im id t ;  Size
Tire otmeen irate  is usually milled to a 

pariHd.e size of 5-10 ¡ti ¡crons (average} 
whir the maximum particle size ranging 
from 20-60 microns. After the coiieex/o 
irate is diluted wiih inert dust for is aid 
application, the panicle size of the final 
m ixture is generaliy in tin-; «ante range 

. os ibe anginal eo nee titrate.

"■Weilable Powders
"■' Weilabte powders are the type of

7



uwnudaison most generall y used. on 
crops. They own iilso be used to cutitral 
insects m .tarns huOtUngs. on orrm mental 
pianist and fur other genera! surface 
sprayings'. Vveiiahte |josvdi;rs may also be 
used for spraying livestock (not dairy 
eauk; or an .Uriahs being finished far- 
sioLighieri.

Corieentratexi m eltable poyrdes's are 
sprayeii as wafer suspiMwhons. They are 
prepared sis much this same way as dry 
ousts with the o.x'ei.ipf.iiin iJssst a suitable, 
w etting agent is incorpanited in the dry 
mixture. W etiable powders ware most., 
conveniently made up as concentrates 
containing 50% Santobane and 2-5% o f . 
wetting agent. The w etting agent makes 
ihe dry' concentrate readily wettabie and 
promotes more uniform distribution mv 
ihc; surfaces spray ed.%

To prepare a wetfubte. powder, Santo- 
bane is mechanically m ixed as in a rib* 
Don m ixer with (be inert and tile wetting

agent. The m ixture should be. nulled m 
- i% iw or o u o sir) Is on niu.] to a ini r
piiH.iciii size which - Will, disperse' easily' 
when mixed with water. In general, the 
sanui m en s are used as'w hen fom miai- 
hig dry dusts,

Wei table, powder formulations can be
nziUt.- v, !ii, Varying O,.oi I w, oi-.-pi;;,
%!!.%% suspension sUibility," and con- 
n. edjed teaming. The proper selection of 
Vrii; 1A’e tting agent ami its eooee.rd.raiii.m 
wiii adoct these various characteristics, 
fn e  properties oi wist table powders can 
usually be niodified to nwei the end use 
k it winch the ionTiulaUon is designed.
A rypseah formulation for a 5(5% DDT 
vreUable powder iorhruiiiiion is as fob 
lows:
Sabiobane 
Inert carrier 
Suspending & 
Wet‘ring agents

by weight 
4%4&%

5 - 2 %



It is usually iwcesstiry to miti « w et' 
table powder form ulation to a particle: ■ 
sire of about 5 microns. This msiu'es o' 
goad suspension, and other desirable 
physical characteristics.

A. la%  DDT w’etlable powder can be 
made using dUtovvuweous earth  or su it
able clay- as the inert m ateria l A 90% 
DDT wettable powder concentrate can 
ha prepared usiiilj Monsanto T Santocel 
C (8%) as the inert and 2% wetting 
agent, Sani.oeel C imparls free-ilowiug 
characteristics, serves as an anti-caking ■ 
a geo h and diwAiud: affect dm w etting or 
dispersioJi' characteristics of ..the wet- 
tuble powder formulation'.' No m atter 
what inert is used,"it is im portant to select 
the proper welling ageist.

Ahmsimto supplies 'a"num ber of w et
ting agents which', have proved highly 
sd’ is ia e to ry  in  w o U a b le  p o w d e r eoncen-

irauw/ They impart fast wetting, good 
d isp e rs io n , s ta b il i ty  and  im p roved  
spreading, in general, the eombinatiORs 
shown on the following page give some
what better results than any single web 
tin g ’’agent alone,
■ hi commercial praoUee the quantity of 

DDT dosi ionmdiilK»-! to be applied is 
usually based on so m a ny pounds of 
actual DDT per acre. The quantity  de
pends on the crop and the insect to be 
c o n tro lled . F o r ex am p le , to c o n tro l 
European com borer 1% to 2 lbs. of iec.h- 
¡■ucai DDT par acre per application is 
recommended. In terms of a 10% DDT 
dual, it would be necessary to apply 15 
to 20 lbs. per acre.

Combinations of inseciiddes are fre 
quently  used to control a wide range of 
msec! pests. For example, one combroa- 
bon" used for dusting cotton is called
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Emulsifier L can be used with 5 num 
ber oi other solvents, a mo rig them arc- 
malic petroleum diHUIfalfes. On diluting
such coneenirat es canla 1 rung Emufsuler 
E. stank; exnulskms tire obtained that can 
he kepi over a long period ol time with 
no more than. mud iiiierm ittent ■■ Eigitii" 
non.
. 'For quick breaking' emuisions.—¡suli'cm--

ated oil.p t n  e th a n ol am i ski ol ea i: e, hind 
so a p to n  i:requemily berime as tbe emu!.- 
siller.

Aerosols
l i i . iu l id b  i‘i liUi r oOLunub a

m idt. pup i-In ; uy . A lth o u g h  fm  I'nuhd.Uwi, 
iiii‘ sc-corn] dispo; -urn are muse vypem 
.dvi to  p io p s .v .  m is t a w p o w w n  is a 
h ig h ly  fr im r i iv e  ¡net bud >>i c u rd n ii i im ;  
m m -r:- ;n  a ¡o-.'in ue’ o th e r eon ¡b led spare.

To da up aerosols have m l  proved praeij- 
cable for any' other nee.

OiHi pound of a standard aerosol, is 
iUeii.iihi.Hit to treat a- space of 150,000 to 
T i t 000 cubic fvei r|':;i pnepare an aes',mo 1 
tonne nut on, three el era an Is are needed-:

K A good solvent which will Isold the 
inquired a mo uni. of ' Simtohane in 
solulion,

2, A  k n v -b u iim g  p o in t l iq u id  to  se rve  as 
the propellant.

3 .  A. consumer capable of withstanding 
Urn pressure developed by the propel- 
l;mi and equipped with a quick re-

■■ lease needle valve for dispensing,
in aerosols, a knockdown agent is de

sirable and 'most eum m liy  used forrmda- 
bons contain pyreihnrm  or some other

I?
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And aiding jnsecürides in addition io the advisable to ft Her'thPfar mul'alion before
f Sajii.í.ibünO: loading the :ùlì Laine F- ;;
L Typical Fútiniilaño'iú,: The acro': OÍ ’bon dv' is u-ed "hv

Py iollu uiu Eyiraet. (20-l i ..............■.. ? vi- pa i co.tv ixirSign et1 to the. r íj.A;, t.iuy oi
SantobisTie ............................ 2 if A Fr in u J tu.re. tilìi bo tí r î.ï amríaíp-
i i y d r o o ; i ; ■ 1 :k; n d i s t i ) Ì ; ì \ a . furti musi fife obi b ie 1 i'ron: he i Depart-.

i a yd'; aES.P.S. 202 : . . . . . . ' Í 2 . memi Stund arti a h ,: TrC: bi;í n S- ï :.-iCir!be.d
iun.b Stäi'iidi/hiOj äiiOi:! nane mui a Rumbe Eoi for r ÚHidií ns ) v-e been

sm:h äs Fìmnii 12 ........... . . , ni',; approved'. "
cunee íhe rieeuie valve y;n aerosol di;.)- 2im.v-.mn. S¿ nini omo i r ivi en i. IV

penayry can become plugged if soiid ni a ■■■ Dore to be i$eà i n thè pi p:pOn non of
Senat ib päiüHiiH ni the forna.dniion, Ü. ì.ó io nrm! a Ilo na for aèn. soi bo



!N  S T I U f C T  1.0 N.S FOR.  H A N D L I N G  S A H T O B A N E
i .  b m d u b m  r  =i t. l i j l: i  h a nu i i.V i. -it:- n : i i  

h o t t "  m. im -en  ii= u -ii;-d is '. S 'w U k i Aai'.l ?-
h a m  be LiL'ividf u l u l i -  i .v . iK i .w c . i i ,  .¡n 
i;m i i.1 i i r  ■ ■= 'i t : u hi ; . ! i . : ;11,1 it  i't ■( ! ii i : = J ¿¡"
p h ysic ia n  caned.

- < ' j" I i tn‘i lJ L Ì (.i- itL ii i >■! S it i li  it Etti Et: '.¡i: i i-
hi ‘ it; WHÌ! Uii' ai; Hi ¡m g  di': i t ' l l  il. !u L  ..ilei 
liiij'.iy . ;f ii.f. -d VHVf --.At-
vents |}wm.--;']vi..r ,tvi- tr i ¡K it d ig  i l l  U ii:
i.-kiìl. Wili'-Ji Im n d h iig  . ; ÌVtjlUOLT
w ash ings  w u h  Mi;;n ;t ; it i v i i i i i i  '.v im :r a r t- 
tfd v i:-;;b it'. bu ;U ,!-;f. cm-pint fu rs  and p m - ■ 
H w liv e  ga;n .'.'i¡K . ahi..-ubi be p ro v id e d  io r  
v v o it it i i t i t  wngagoti m  c u rd it i itu iis  .'-pi 
mg' nr fu n im b d in g  o p r i ¡¡Unni. !,v hoi e swv 
L um a i i.M iifiit-i ,.i p h is h in g  n i s u in i ions

is api to' ueeur. Sui vera forma la ti ons ut 
DIj T should NEVì‘iH. be applied on the 

dikin or coal of animals.

J. Long cost firmed in h a b it ion of S a n to - 
bane dust or vapor from solution forma- 
iaiiqns may be dangerous. Adequate ve.n- 
tlumon should be provided and suitable 
respirator's worn by operators working in 
atmospheres carrying- appreciable quan
ti tie s  (if San tubami in  a ny  form.

4. Most solvent formuiiiiionji of Sim to- 
bane are ¡somewhat. li am ma bile arid may 
ignite under certain conditions encoun
tered in use, Avoid flames and sparks of 
ail. kinds when doing space or surface 
spraying with Saiitohane solutions.



L A B E L I N G  O F  S A N T 0  B A N E F O R M U L A T I O N S
ln<CofiCid.es smpp Oil iD. i.r; bite i;nm-

\ Vi c r e tt a re  su b je c t t■ O 1;he 'F e d e ra l
Era nonrk; Poisons pUqgulaU Hi- Wttii. &;>
the stal n ip t ion:s of the suites
involve:d- Labels rriiiSt, tinere in ny rnnvit
the reepb.remenIs eT b.Dili Federa! and
Bum; t¡over.ntneiii.s. Si,:He stab ,ile.:.-.; child
re ¡mi a 1.u>n.s >u:o. not u nil.orn ) and ii 1 hj un-
porUmt to obtain a Ulbifam; inH:ncirnoj<m
oil the ;•■mhjoci ixnm the Sin tC ¡XUitl'ionties
where business is 001} it.? Inplai,ed. The
Federal law is achednnolifiX'-ii by the U. S.
Dopert.i mmf of Agn cult ubfr.. WiiB.hingi.oii,
d . e

The federal. labeling requ.uemenf.s per- 
nun in ingredient con Bint, efficacy claims,- 
direction;; for use and precautionary data.
' 1.1 'i o i.j , S. I.) e pa r t men!: o f A.g r i c u i!, u r e w i i i 
oi.ve advice on the subject of labels. 
Manubo:du.rers of inseelieIdes are re- 
quested. by the haiparltnevij, oh AgneuJ-- 
lure to send copies of all. proposed labela 
¿ej v e il as fonTiuias of the preparations 
for which the labeis are intended to;

U. S, Department of: Agriculture, 
W a a h ing (ih ; '¿- i>, 1 b C,

ban (.¡ihiuin us N ot A p p roved  fo.r Liso is is i is i r y  C idtie- u r on Asum«!« Being' id D D ie d  
for SlauglUon',
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Not i ce; .
'I'he U ;i;'>rn'iaU oo cxuitained in. this bookie!; is to o u t  best knowledge !mt; and 
secunjUi, but ail recommendations or suggestions are made without gnarnn - 
iee, since the conditions id use are beyond our control. Monsanto Chemical 
Company disclaims any liability incurred in eomieetion with the use of these 
data (.if suggestions.

Hm lhennore. yrolhn'ig cemtatned herein shall he. construed as a reemonmndii” 
tion to use Santobaiie in conflict with esi,sling patents covering (my material

hot1 technical assistance in preparing Santobaoe 
fmamdations, write or call: ■

. " M O N S A N T O '  C H li M I 0; A l  C O M P A N Y  

O r g a n i c  . Q Me rn i c a i $ D i v i s i o n ' -
1700 SO UTH 2 ND ST.

ST. LO U IS  <1. MO.
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Monsanto Distr ict  Safes Offices

Akron • Birmingham ■ Bestem 
Charlotte * Chicago * Chìeinriaìi 
Clevsiand * Dei roi i - Houston 
Lös Angeles - Now York' * PiMmiMptiOi 
Porfiâm! * Sí, louis • Son Francisco 
See ìlio
MONSANTO (CANADA) LÍO.: 

feitîBgi * Toronto - Vancmmír 

MONSANTO CHEM ICA LS (A U S T R A LI A )  L T D .;
V d  bourns "

MONSANTO CHEMICALS LTD. : Umlon 

Representatives in ffm principal ¿ili« of Hie work).



ACTIVE IN.-Csiîf.DItl-iïÜ
iliíJíi) ■ Ci i ¡í! - w, i i. í r.s Ni I SI- íHanc . . .............. . I Oi¡%

W ü i  i s ! > ^  fo-l-S iíí '-C

Cálll 10H ! ! % rí'O Íi i: rí}.<ü. ÿ|:'SiJ -A-ti S f\ iti i.íiífV» í V; 
tri'í-d Shií.vyh Ki-f; t̂ :!> AvO¡ri K'&oï'fr<£ àm-

o-rid w j  íf-v-;- ïÿiKîy. AíV'-ü vC.rsí^r-'-iwoúVA, ;ví ií/c-díivíh- 

Pi>f lit« Oníy mí IÍí» MattvtíKWt* úi íi^rtíj^ic

Mi NUf ÍCTUfiED í»  M o m m o  CHEMiÊil Í f tM f iK t  ■ Sì. 1.0 U i S i, MÛ.

Tiíis lü íi r í;s.h'í !i.íssí:ík í !í gì The '.uni.;...¡ai' fjr.¡ ;.a. t v 'ia iaa i  ̂ iati'.


