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Table |
G-4 Concentration Aspergillus Penicillium
niger cirrinum
0.001M 100 100
0001 67 20
00001 31 3
Table I
Amount of Growth
Conc., Aspergillus Chactomium
Compound C4 DY wt, Niger globosum
G-4 0.5 None None
G4 1.0 None None
G4 1.5 None None
Copper naphthenate  0.5Cu* Slight None
Copper naphthenate  1.0Cu® Noae Noae

%Concentration in terms of 9, of copper (conc. of copper naphthenate in fabric equal to 12.5 times the copper

conc.)

Table !l
Bactericidal Properties of Compound G-4

Concentration of G-4

Trichoderma
T-—1
100
100

52

Soil Burial,
o’ Strength Retained

4 wks. G wks. 9 wks.
100 55 10
100 93 59
100 100 97

78 46 12
94 83 61

Time Exp.

Organism for 20°C. for 37°C, Smin 10 min,
Micrococcus pyogenes var. aureus (No. 209) oo 1-— 2,500 I— 9,000 = —
Saimonclla typhosa (Hopkins strain).... .. ... .. . e 1— 6,000 1—12,500 -+ —
Cornyebacterium diphtheriae (aviruleat). . ... . .. . 1— 9,000 1—30,000 -1 —
Pscudomonas aeruginosa . . . . 1— 1,100 + +
1-~ 3,000 + —
Salmonella paratyphi A... e e 120,000 1—55,000 +- —
Shigella dysenteriae (llucncr) ............................................. 1— 7,000 1---14,000 —
Streptococcus hemolyticus (Lancefield Group A) 1-—-- 7,000 1—14,000 - —
Neisseria gonorrheae .. . 1---35.000) {at 30-) + —
4. indicates growth; — indicates no growth
Table 1V
Quantitics of G-4-40 for Padding
Ge Ibs. of G-4-40 per 100 gals. of water
pickup . for 0.5¢% on fabric for 1.0¢4. on fabric
50 .. e e 23 lbs.,, 0 ozs. 47 Ibs., 4 ous.
G0 ... e e e 19 lbs.,, 0 oss. 39 lhs., 1 ozs.
7O . e e e 16 lbs., 4 ozs. 33 lhs.,, 4 ozs.
BO o e e e 14 tbs., 4 ozs. 28 lbs., 15 ozs.
00 e 12 lbs., 10 ozs. 25 Ibs., 10 ozs.
100 . e e 11 lbs., 7 ous. 23 lbs., 0 ozs.
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bath which converts the soluble sodium salt of
G-4 Lo the insoluble free phenol. Intermediate
drying is not required; the acetic acid should be
fod at a rate which will insure that the goods
leave the squeeze 1n an acid condition; indicator
paper can be used to check this factor. The
goods are then dried in the usual manner.

When a water repellent treatment is desired
also, the above procedure is modified in either
of two ways depiending upon the tyvpe of water
repellent.

A. Emulsion-type repellent.

After applying the alkaline G-4 solution in
the first bath, the material is dried; about
29 of accue acid 1s added to the second
bath which in this case would contain the
water repellent emulsion, After padding,
the materiad ' dred in the usual manner.

B. Two-bath repellent: first bath soap and

w.ax, second bath aluminum salts.

The alkaline G-1 solution 1s added to the
soap and wax and the mixture padded on
as recommended by the manufacturer of
the water repelient. After partial, oc pref-
erably compiete drying, the cloth i1s run
through the aluminum salt solution to
which 27 of acetic acid has been added.
“he cloth is then dried in the regular way.

.1 oolvent Solution:

G-4 may also be applied to textiles by means
of its solution in organic solvents. On the basis
of a 50% wet pick-up, the following solution is
prepared:

(3--1 Technical 3.0 lbs.
isopropyl aleohol (997%) 4.0 gals.
V.M.P. naphtha or

Stoddard solvent 44 gals.

G-1 1, dissolved in the isopropyl aicohol; this
solution i1s then added to the petrcleum solvent
with constant stirring. The final mixture is
padded on at 50°C. Adequute precautions must
be taken against health and fire hazards. Solvent
applications are advanfagcous on heavy or
tightly woven fabries, such as stiff webbings,
rope, heavy ducks, ete., as the fibers are guickiy
penetrated. For water reuwllency, a suitable
solvent-solubie repellent should be dissolved in
the petrolenm solvent in the proportion normal-
lv recommended by the manufacturers. The
solvent method is the only suitable procedure
for treatment of textiles with a combination of
(-4 and copper napthenate.

From Aqueous Emulsion:

(-4 ‘Technieal can be formulated into agqueous
emulsion . such as the following:

AL 25 1bs. G-1 Technical

15 gals. Pine Oil

156 gals. Water (180 F.)

10 Ihs. Nekal® AEMA (Antara Chemicals)
Dissolve the G-4 in the pine vil and add
slowly  with  constant stirmng  to the
Nekal-water solution
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B. 10 1Ihs. G- Technical
1O Ihs, Tsopropy! aleohol
1.4 ihs, Caustre sods [akes
4 1ha [gepal CA extra cone, (Antuara
(hemieals)
9 pals. Watlo
While the use of the above cmulsions s
satisfactory fur some purposes, they do
not contin water repellents and cre not
recommended  where  waler leachimg
mvolved,

G-1 s avalable from several textile chemical
sappliers tor one bath apphceation i the form of
acpreott cmdlstons o the G onrnnimg a4 water
repellent. St h forpealotion, hee e Becon toend to
he particularhy asefat on Vel ;u(,ciu.'h

Vi Application of G4 to other Maternials

Rubhboer Cooued Fabirg <

The treatinent of coated Tabntes may nvolve
two distinet problems, protection of the base
fabric and/or protection of the coating. o 1he
case of rubber-coated material, the protection of
the base fabric v usually of paramonnt impor-
tance since miidew and bactena have bt hittge
effect on rubber compounds in most uses. 1o
achieve maximum . ctiveness, G-4 shouold e
applied to the tabri- prior to coating., G-F s
particularly  wetl suitea Toe wse o fabries and
other materiads which Wil be in contact with
rubber since 11 does not have any deletertous
effect on nutural or syrthetie rubbeer,

Rope:

While G-4 can Lo napregnated voao rogys windd
cordage from colvent <ofuvion, v o asoaliv
preferred to add the C-1 to the cordage ol u-ed
in the mannfacturing vrocese Godangy not be
soluble in the cordbinre 10 A -arwe case-,
solutions can he achieved by adding the G-1 (o
the oil as 2 2077 soluton i dipropylene glveol
or similar solvent-. the use o0 wool erease i the
oil inerewes the solubility of tie ve40 Mo 1the
G-4 may b atistactonly digpervsea 0 the
cordage ofl provided contimnaou. ngcatien ot the
oil can be accompiished

['nder govermment speodican e oot
tion of copper naphtherne o 60 ¢ are
scribed tor the treatment oF row e m s begair:
that 0 125 000707 copper calovta o e eyl
and 0125006257 G- based oo wowozat of
the rope be deposited 1y the o0 0f wo

assume that the pickup of cordige ol b the
rope fihers is 1°2%, the cordage oibaust coqtonm
1.0% G-4; thiz 15 equinalent to addmg o s oF
the 20% soluvon of Cb i drpronvioe oy of
to 95 lhs, of cordage on contaning (he prooer
amount of copper napnthenats.

The vse ol this cominnaoon of 6 8 and
copper naphthenato v covered by Sudars 170N,
Patent 2 468,068 under who iy the Governmaeaot
has been pranted a royvaltyv-free von o voluaave
license .,
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GIVAUDAN CORFPORATION + 125 DELAWANNA AVE., CLIFTON, N. J. 07014 -

G-4°TECHNICAL

Fungicide/Bactericide N
(Brand of Dichlorophene Technical) A
Active Ingredient: \
2,2 -methylenebis{é.chlorophenol) . . . . ... . . ...... ... .... 96 %
Inert Ingredients . . . . . . . .. 4%

G-4® Technical is a Fungicide/Bactericide to be used as
directed in Givaudan Corporation’s Technical Bulletin D-1a.

CAUTION: Harmful if swallowed! Avoid
breathing dust. Avoid skin contact. In case of
skin contact, wash with soap and water.

Do not reuse container. Destroy when empty.

This product is toxic to fish. Do not contaminate water by
cleaning of equipment, or disposal of wastes.

Qur recommendations for use of this product are based on tests believed to
be reliable. The use of this product, being heyond the rontrn) of the manu-
facturer, no guarantee, expressed or implicd, is made as to the eliects of
such or the results {0 be obtained if ro* 1sed in oncordance with dire~tions

and established safe practice. The buyer .nust assuiie ail 1esponsibility, ,

including injury or damag: , resulting from its misuse as such, or in com-
bination with other materials.

EPA REG. NO. 824-6
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l. Introduction

G 1s a potent fungiende and bactericide
which 1+ used to preserve cotton and woolen
toxtiles and other materials. Motld, mildew, rot,
mustiness  and some !'ypes of rancidity are
common expressions for the various types of
deterioration caused by fungr and bacteria. G-
t>  particularly effective  against  such
deterioration.

(1. Chemical and Physical Properties

Niine: 2.2 dihvdroxy-5,5 -dichloro-
diphenvhmethane or 2,27
metnylenebis (i-chloro-
phenoli or bis (3-chloro-
2-hvdrosy phenvly methane.

Stryeture OH OH
X CHé‘

s
Cl Ci

Melti, peoant Pod U num

\jpear oo, Porhi tan trec-Howng
v der

Ehoving Voot prlreieo i

Latpor Dipesatire 1O i, of cpercay At 100
{ ahovrt 1o e ad
o0 e trapolated vatue)

solubanry Woader 0.004
ceramon TO0 el Rrhet eleose B
of solvent ot Lopropyiawteonot O
2 0 RN ATEEN IR ATRY by
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Gl recormendalions foe ase op Hes produet are based on tests belierod to be retiable.
Phe se af tar pecdieet hemns b vond the controt of tF - nwmnufacturer, no guarantee,
v qensed o vl d s rade an to the effects of swehoor thee veanits o he obtaned of
vt el b e b dnections and established cape proacticc The huver muat
osteie o e e b vochedd g oy o datrage et froos s pists e as stich,

TECHNICAL BULLETIN D-1A

t-Buty] alcohol 60
Propylene glycol 45
Acetone 80
Methvl ethyl

ketone 7
Benzene
Toluene
Avilene
Stoddard solvent
Mineral Spirits
Soluble, with heat, in
fatty acids and vegetable
o1ls.

To obtain completely clear
solutions of e technical
grade of G-4, it may be
neceessary to filter the
solutions.
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. Toxicity

Using the rainnt ~km irritation technique, a
petrolapn oly cootaming 5% of G-4 was
appbed owiee obuly for 10 days. This high
concentiauon was <elected to increase the sever-
ity of the to-t il the margin of safety for the
mlorpr-tation of ie results. 1t was concluded
from th.. wovrk he (-1 was not a primary
rritant.

Fateh  tests o 0 adso conducted on 194
honpans osage 05 0 concentration of 4% ina
petrolatum baw amnnent, The patches were
applied to the imsade of the forearm and were
removed alver I8 hours

Out of the 191 persons  tested, 191 gave
negative regetions and o were positive.

The acate oral toxicity namimals has been
determmed 1o e as follows:
1Y Ganea Pigs 125 s kg
.1y (DI 2.0 gms Ky

Lo chirone conacity ~tudes onorats, 0.2 of
G owis acded to the tood for a pentod of ninety
diy =, this dosage corresponds tooa dally mtake
Of appuoonately 100 my K of body weigiu
Phe  animad~ were autopeoad nd histopatholog)-
cal studies were made onovarious tissues, Thete
wors o evidenos o toxcy after B0 davs, At a
concentratton o1 005 daaly m the diet, there
wias ovidence o widoey changes at the end of
minely Jdavs,

IV Biological Activity

G-4 exhibits both fungreidal and bactenieidal
properties which 1s an micortant advantage since
both fungi and bacternt may be contributing
factors to deterioration, The of o ctiveness of G-4
has been well establisined by the Armed Forces
who consume large quantities for the protection
of then equipment.

Fungietdal Properties:

The hierature on the fungicidal properties of
G-4 is so volummous that only a few examples
can be cited here to llustrale 1 activity.

Vonous labovatories hove tested G-4 against
fung: 1o netrient agar medium. In these tests, the
center of the agar plate was inoculated with a
drop of a spore suspension of the test organism
and perntodic jreasurements of the size of this
colopy vere made for several days. The ratio of
thew mensuremnonts to taose of 4 control plate
whirh did not conwain G-4 was recorded  as
pereoontage bitbiton (See Table 1 - page 3).

Cong trencephvtonanterduntale oo standard
agar plote method, a4 zone Hf 6 mm. was
obtuned wain Nlter paper npregnated with a
20, Solution of Gotom aleohol at g ~olution
SencEin o a2 Gy e trace Gt o Zone Was
ol

i serallys o abaomratory tess on codton duck
Ve ot ol b are viven oo P able T Page 3o,
Nince erta oot these testoare not standardized
procedince. toby e coanple freated with copper
DAt oAt v ere ueed b control purposes,
{1 matmpre v bosted v o the benehieial
cttoctool aowat repodent coanment.,

A Concadraiion ot 025 o) Gedom a fabne
fuve been Do to !
fior e v pass the Aspergillus niger and
Chactopann g booam et
Practe oo o ol Prosin wtoe,

¥

oo B tpaee 0 shows the diluton of G-

chac b e il che vartous micro-orginisins in 10

e ntes hut not an o,

b h AN ethod of test was used with
NINES PRSP RYRYE Lovessary lor growing the dif-
[FSLE IR S YRS N vrce Ly b vt s b e g water,

M E N N L Cutapeny Lo G

!
{

wotine mmimuln coneentra-

"

wus ciployed G0 oot Gl ans dieolved an 1
ml. of 95 deobod and 0.7 mb oof 0.5
Neuleohobe pers o becdirosade and, 1o thas
solution  water w1 cubreel 1o make o total
volume o Too )

The data o Loabge Ay alo be l‘\pl'l'x\t“(i a~
phenol co ot o e taiiow

A S PRI AT S RN ST
Satmonella 1y phaos Hae
.\ht TOCOCES oo
VAT gl . HE

Note When (o0 f 0 e i mcor povalted o
stehstrates cic o oo reater. hacternicdal effie
caey tests i v condacted to prove claims
tor bactericiag oo tors o bacieriostatie de-
fl'l‘it‘\' clatnis are ioo b vale HED the treated
product, otiwr  appoogcate tests must be
conducted

V. Methods of Applhication to Texules

Recommended Concenrrations:

For outdoor u~, il i~ recomumended that G-
be apphied with o waterrepellon Ninsh to obtan
maximum eifectivenes .

The follovng concenrations of G-1 are

sugpested .
0.25-0.5° tor textitos not used out-of-
doors.
0.8-1.00 7 tor texit~ ahpect to weath-
ering.

Most governroent speciticgnons on mildews-
proofing with G 1 require that the treated fabric
contain abovt ' G-d based o the dry weight
of the goads

From Atk S o luires

While G-% - o 0 Slubbe s water, an

Agueotis it ol ot can be
readily propacd S 0 non, uoaovonvens
travon of 10 of the o o wodnm salt s called
(3-1-30) and i AR TR Totton
G Vi e
st o b ilah o 1 ch (X b
Waten PN gl
The L0 ad o0 e s aed teycther
and potonee b neme untd
sObition 1 -1!.]‘:i- LT ool g ot the
Clve e ~ b i~ gt - et s ot the G-
mta soburoa, bep-te b bt LEATERS e desir-
able 1o ~pecd o o Pl ctonh o sodition s
then dduted oo e o b o d - trength
To ebnname the 0 Cd aorcarance o thas

solution, tilter =oth amooad neh g \‘“;"\: Cel -
(Johns- Al U Cora

Knowing the 3 omooowe pichuap of fhe pad
Liquor by the tabon o e pere gt of G-
that shoultd be oo ed e taboe, one can
determine, tronn Table IN (pae 3yt didlution
of the ~tan o ~odutien G b B that s reinred

The bbb sdntiey e I v paehde b o gt a
tempersto o ot LIO b= b Do amate v nruast
then b o oo theong b e ad
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