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PRODUCT 
INFORMATION 

INTRODurnON 

AC CE PT E D\ 
MAR 1 1 \98\ 

BAADAC· 2250 
BAADAC· 2280 

B<lrd~c 225012280, didecyl dimethyl ~mmonium chloride represents ~ cI~ss of germicid
~lly ~tive qu~tern~ry ~mmonium compounds that is radically different from tl1e 
traditional alkyl benzyl type of quatern~ry. The B~rdac"twin chain"type of structure has 
produced quaternary germicides with greatly improved perform~nce ch~r~cteristics 
over quaternary products with 01 benzene ring structure. Made by Lonn pOitented 
process technology, the BOIrd~c products, with their superior performOince, have had 
significant impOict on the germicide industry. 

The Bardac qUOIternary products OIre dialkyl dimethyl ammonium chloridps in which two 
alkyl groups in the CltO Cto rOinge are attached directly 10 the nitrogen OItom. These OIlkyl 
chains were found to mOlximize germicidOiI performance. BOirdac 2250/2280 hOis the 
following chemical structure. 

Where R = n-decyl 

For EPA registration purposes, BOirdac 2250 and BardOic 2280 ~re described OIS: 

Active Inlredlents 

Didecyl dimethyl ammonium chloride 

Eth~nol ..... . .................. . 

In'!" Inpedlents 

W~ter ........ . 

AverOige Moleculu Weight 

Specific Gr~vity 25°C ........... . 

Density (lbs.lgOillonl 

EPA Registration Number 

CAS Number ................. . 

hrd.c nso 
5O'~ 

10% . 

"'du22lO 

80% 

10% 

40%. .........•• - .. 10% 

100% .. 100% 

361 361 

0.927 ..0.891 

7.73 .7.43 

6836-51 ........... 6836-53 

7137-51-5 
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GERMICIDAL ACTIVITY 

The germicid.l activity of Bard.c 2250/2280 is substantiated by an e.tensive series of 
gener.lly recognized microbiological tests including those required for EPA 
registration. 

Standard IOiborOitory evalu.tions indiute that 8ardac 225012280 has superior over-all 
germicidal .ctivity when compared to quaternaries with other structures. This activity is 
.Iso exhibited under use conditions once considered detriment.l to the performance of 
qUOIternaries. The following summOlirizes the advantages of Bardac 225012280. 

· .. Broad spectrum biocidal activity .gainst both gram positive and gram 
negative org'lnisms. 

· .. Better disinfect.", performance ,it lower uS(o concentrations. 

· .. Gre.ter hard water tolerance for sanitizing activity ~t lower use 
concentrations. 

· .. Superior fungicidal performance. 

· .. Substantial organic soil tolerance. 
· .. Greater toler.nce for anionic contaminants than previously possible. 

Disinfectant Actjyjty Determined by AOAC Uw-Dilution Tests 

The minimum conrentr.tion of BOIrdac 2250/2280 required for effective disinfection is 
determined by the AOlle. 12th Edition. paragraph 4.007-4.011 (197SI.commonly known 
as the Use-Dilution Test. 

Quatern .. ry 
ATCC concentration on 

Test Ol'lanism Strain No. 100% active basis 

Staphylococcus aureus 6538 300 ppm 
Salmonella choleraesuis 10708 300 ppm 
Pseudomonas aeruginosa (PRD-101 15442 500 ppm 

Orlank Maner Tolerance and Residual Anionk Tolerance Determined by the AOAC 
Uw-Dilution Telt 

Organic matter normilily interferes with the biocidal activity of quaternary compounds. 
When comp.red to ·;)ther quaternary compounds. Bardac 2250/2280 maintains an 
unusually high level of activity in the presence of proteinaciouHoil. This is substantiated 
by the fact thOit Bard.c 2250/2280 at 400 ppm active concentration in the presence of 5% 
blood serum is effective against Staphylococcus ilureus according to the AOAC Use
Dilution Test . 

Sir. No. 

Staphylococcus OIureus 6538 

Qwlternary 
concentration on 

Contamlnettt 111% _tift IN .. 

Blood Serum 5% 400 ppm 
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Quaternaries, which are cationic surface dctive agents, are deactiv,illled by anionic 
surface active agents with the formation of an insoluble cdtionic-anionic complex. The 
ability of Bardac 225012280 to maintain bactericidal activity in the presence of anionics is 
important because residual amounts of dnionics are often present in hard surface 
disinfection applications. When Barrlac 225012280 is evah .. all,j at a concentration of 0400 
ppm active against Staphylococcus aureus in the presence of 300 ppm sodium lauryl 
sulfate, it passes the AOAC Use-Dilution test whereas other quaternaries fail. 

QlMternollry 
concentrolllion on 

Test 0rJ""lsm Strollin No. Contaminent 100% .active INtis 

Staphylococcus aureus 6538 300 ppm 
sodium lauryl 
sulfate 

0400 ppm 

S.nidzinl Activity Determined by the AOAC Germicidal and Detersent S.nilizer 
Melhocl 

The germicidal activity of quaternary products decreases in the presence of hard water. 
The hard water tolerance of Bardac 225012280 is measured by the AOAC Germicidal and 
Detergent Sanitizer Method, 12th Edition, paragraph 4.023-4.032 (1975), commonly 
COIlled, the hard water tolerance test. Exposure of 100 million organisms of Escherichia 
Coli ("'229) to 150 ppm of Bardac 225012280 for 3Osecondsat25°C in l,009ppm ofwat~r 
hardn~ss results in the required reduction of 99.999% of the bacteria. 

Calcium and magnesium salts are typical hard water components; however, other 
electrolytes may be present during actual field applications. The unusually high hard 
water tolerance of Bardac 2250/2280 affords users a margin of safety over a range of 
quaternary concentrations. 

Test OrJoinism 

Escherichia Coli "1229 

Concentration of 
I.,d.ac 2250/2210 Required 

for 99.999% 
Reduction 

50 ppm 
100 ppm 
150 ppm 
200 ppm 

HoIrd Wolter 
Cellini 

250 ppm hilrd wilter 
600 ppm hilrd wah~r 

, ,000 ppm hud wilter 
1,500 ppm hard wilter 

funsicicbl Performolnce oilS Determined by the AOAC Funlidd..a Test 

"ossessing superior fungicidoll oIctivity, Bardilc 225012280 effectively pilSses the AOAC 
Fungicidal test at one-fifth to one-seventh the concentration required for illkyl benzyl 
quaternaries. 

lolIrd.ac 22SO/2211 

Ten Minute Killing Dilution 
In Use ~ilution; 

Ten Minute Kilinl Dilution (1'"- Acdwe) 

P. T. C. 
onle interdislt.1le .albic ..... 
"2OM CDC --r-n "4153 

1 :4845 
200 ppm 

1:7350 
150 ppm 

1:7350 
150 ppm 
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PIle ... Coeficient as Determined by 1M AOAC Phenol Coefficient Test 

The phenol coefficient of a germicide is measured by its relative effectiveness in 
comJNrison to phenol. The bactericidal activity of Bardac 225012280 produces phenol 
coefficient results that surpass the alkyl benzyl quaternaries. The test protocol is AOAC 
12th Edition, JNragraph ... 0()1-... 006 (1975). 

Test Otpnism 

Staphylococcus aureus 
Salmonella typhosa 

ATCC 
Strain No •. 

6538 
6539 

Phenol Coefficient 
100% Kliwe qWlternary 

.. relac 2251 lardac: 2210 

1050 
1050 

1680 

1680 

IKterIdcW Efftclenq as Delennined by the Mlnim_ Inhibitory Concentration Test 

This tube-dilution test determines the minimum concentration of Bardac 225012280 
.which will reduce the bacterial count of a suspension by at least 99.999% from a level of 
100 million organisms per mi. in 30 seconds at 25°C. The test method is a broth dilution 
test with 18 hour immersion at 37°C. Minimum inhibitory concentrolltion test results 
indicate thollt Bardac 2250/2280 offers superior performance. 

CraM Mlnim_ Inhibitory 
Test Orpnlsm Sir. No. Slain Concentration (110% act.Iwe) 

Staphylococcus olIureus 6538 + 0.5 ppm 
E<;cherichia Coli 11229 5.0 ppm 
PseudomonilS aeruginosa 15442 SO.O ppm 
f'roteus vulgollris 9920 20.0 ppm 

Fun" 

A. niger 16404 5.0 ppm 
T. mentagrophtes (SWRI) Enmons 5.0 ppm 
C. olIlbinns 10231 1.5 ppm 

TI-e test data presented substantiolltes the over·all superior germicidal performance of 
Bardac 2250/2280. 
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Al'ftlCA noNS 

The unique performance characteristics of B.lrdac 225012280 have been used to develop 
a S'-ries of disinfectants. sanitizers. and cleilners that ilre in commerciill use in homes. 
hospitals. ilnd institutions. These symptoms rilnge from simple dilutions to more 
complex blends of quaternaries. surfilctants and detergent builders. 

SuM .... " 01 Applications and leconllnended Use Lewek 

Application Areas 
Recommended Use .... ewH 

on len. Actiwe Iasis 

General-Hospital Disinfection 
Sanitizing 
Water Treatment/Cooling Towers 
Water Treatment/Secondary Oil Re<.<.very 
Laundry Mildew Preventative/Sanitizer 
Bacteriostat/Preservative/Fungicide 

General and Hospital Disinfection 

300-500 ppm 
150 ppm 

5-20 ppm 
5-20 ppm 
630 ppm 

5-1000 ppm 

A general purpose Disinfectant-Sanitizer-Fungicide-Deodorizer product may be pro
duced by diluting B.lrdac 2250/2280 to 7.5%active level. This product will afford effective 
disinfection and/or sanitizing in hospitals. schools. homes. dairy. farm ilnd industrial 
areas when used at appropriate use dilutions. A sample label for a Disinfectant-Sanitizer
Fungicide-Deodorizer based on Bardac 2250/2280 is attached. It may be used ilS a guide 
in registering your product with the Environmental Protection Agency. 

The following EPA registered formulations based on Bardac 2250/2280 are ilvailable as a 
technical service to the compounder for registration and manufacture: 

Formulil Applintion Dilutions 

formulation 19.1 2 for 1 Hospital/lnstitution.al 1:64 20z.lg.a1. 
/Household Disinfectant Cleaner 1:1281 oz.lgal. 

formulation 30-3 Hospital Strength Disinfectant 1:64 2 oz.lgill. 
Cleaner 

Formulation 47-5 Economical Institution.al/Household 1:64 2 oz.lg"l. 
Disinfecta nt Cleilner 

Disinfectant - No-rinse sanitizing clearance 
Sanitizer Solution from FDA 

Mildew Preventative for commercial Iilundries 

Water Treatment for building and industrial cooling 
Microbiocide towers 

Wilter Treatment for oil field flood waters 
Microbiocide 

5.1nltizln. 
8udac 2250/2280 has been cleilred by the FDA, Federal Register. Section 178.1010. Food 
Additives. for sanitizing at iI concentration of 150 ppm without the requlntMnt of 0 

potoble water rinse. In addition. the use of this sanitizing solution is consistent with the 
current prilCtices of the Grade "A" PostaJriud Mil" Ordlnonce, 1978 R«omment» 
tlons of the United Stilles Public Health Service. The hiSh hilrd wilter tolerilnce of Bardac 
2250/2280 allows the use of a lower concentration (150 ppm use-level) ilt a hard water 
ceiling of 1.000 ppm. In contrut. the alkyl benzyl quaternaries when used u sanitizers 
must be used at 200 ppm. T his lower use concentriltion for B.lrdac 2250122110 results in a 
material savini of 25%. 



8.Jrd"c 225012280 provides the formulator with iI superior microbiocide for building and 
industrial cooling towers at use levels of 5 - 20 ppm. 

Wilter Treiltment Microbiocide/Secondilry Oil R«owery 
Many water floods in the secondary recovery of oil contain oacteria including the ~ulfate 
reducing bacteria [)psulfovibrio desulfuricans. This Micro-organism produces corrosive 
degradation products. Bardac 2250/2280 will inhibit the growth of D. desulfuricans. and 
thus reduce the corrosive nature of the water flood. Where oil field flood waters and salt 
water disposal systems require the use of a microbiocide. Bardac 225012280 may be 
added to the system at a level of S.O to 20.0 ppm. 
Bardac 225012280 is registered with the Environmental Protection Agency (file '6836-32) 
for both cooling tower and secondary oil recovery applications of water treatment use; a 
sample label is available for these applications. 

uunCNY Mildew Prewentiltiwe/S.nitizer 

Soiled commercial linens are prone to mold and mildew anack causing permanent 
staining. 8.Jrdac 225012280 at use level 630 ppm based on the dry weight of the fabric is 
recomm'!!nded in the final rinse of the laundry cycle to reduce the loss of linens due to 
stilining. At this level, 8.Jrdac 225012280 provides residual bacteriostatic and self 
unitizing protection. For these Silnitizing process purpOSES, Bardac 225012280 is EPA ( 
registered ilS Lonza laundry mildew preventative (file '6836-30); a sample label is 
ilVailable as a technical service. 

IiIcteriostiit/Preserwiltin/Fu nsicicle 
Bardac 225012280 is a highly effective broad spectrum bacteriostat for a variety of 
industrial applications. for situations where compatibi~: Nith a 'ationic material has 
been established, the actual use levels for the quaternary should be determined for each 
application. 
Recent work with the lumber industry indicates that Bardac 225012280 is an effective 
biocide in wood preservation. 

GENERAL INfORMATION 

Product Rei_trillion 

Biocides and products with biocidal claims require registration by the Environmental 
Protection Agency under the Federal Insecticide. Fungicide and Rodenticide Act. In ( 
addition, some state authorities require separate registration. The EPA NUMBERS FOR 
BARDAC 2250 AND BARDAC 2280 are 6836-S1 and 68J6-S3 respectively, and may be 
referred to by consumers of this product. As a technical service,LONZA INC. provides 
advice on the registration of Bardac 2250/2280 based products with you. 

S.fety .. d Handllnl 
The toxicity of Bardac 225012280 is of the same order of magnitude as other commelCial 
quaternaries. Bardac 22S012280 at an" as-is" concentration may be considered a primary 
skin and eye irritant. The data below summarizes the acute oral and dermal toxicity of 
Bardac 225012280 on a 100% activity basis ilS determined in mice and rabbits respectively. 

OraILD50 ± standard error, mg/k~ 664 ± 56 

Acute Dermal LDso ± standilrd error, mglkg 1300 ± 252 

Handlln~ 

For detailed handlinlJ information consult the BilrddC 225012280 Product Safety Data 
Sheet which is available on request. 
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SMtirilin, of Food PrOCft,in, Equ;p"..nr ."d Qlh., H.rd S4J"." in Food COfl,«r Loc.rionl. 
~ For unitizing food processing lIQu~menl. d.iry ~u;Pment. 

fOOd ,,1IMi1 .. di"'". Silverw .......... liM tOPS. COunte', 
~ toI)l,. re',.,.,.tld stor ... 8nd dilPllV IQU ip,.,.nt end other 
0/;\ .. herd .. rt ..... No 1'_ w_ ri_ it ,_Ir .... 
\' WIIIh.-ld rin. ai' .,tlCl .. thoroughly. then .,ply • ICIlutiOn 

of 1 01. in 4 pion, of water. 
Apply to link tOp" cOUntHtopl. re',.rottd Itor. and 
diIP'-V equipment Ind other nationary hlrd surfaces by 
clOth 0< brulil. No 1'0101110 _ ,,_ it _Ired. 
DiIheI, SiIvItrW •• , 'I ...... cOOki"'l utenlils and other simila, 
Itll fOOd proCftline eQuipment Cln be .."itized bV immer· 
.ton in. 1 01./4 a-llon dilution of _______ _ 

No '0 ...... water rime it reQUired. 

At 1 01'/. ~lIon.. fulfills the cri
t.,i. of Appendix F of the Gredt "A" Pasteurized Milk 
Ordinencn 1978 Recommendlltions of the U.S. Publtc HelUh 
Sel'#ices in ",'e,. up Ie 1000 ppm Of hardneP c"culated_ 
C. CO, when evalulled by the AOAC Germit;id81 and Deter
gil." $lini.i,., Method .,..nst Etche,ichi. cori ~d S~hVlo-
coccus .. ,eus. 

~ The uddin, 'Ienk., ~ teats 0' dlwy COWl can be unitized 
by "'lIhing with. tolution of 1 01. _______ _ 

... 0 in. gallons of w .. m wlte'. No 'o .. bN waf_ ri .... is ..... ired. 
U •• f,. .... 10w.1 fo, ekh cow. Avoid conl..-ninllton 0' 
..,ilizing IOlution by dirt end lOil. 00 "01 dtp uwd lOW'" 

...... bKk into unitizing IOlut;on. When lOfution becomes vi,ibly 

.' . 
" dirty. ditc.rd end provu» f,esh tolutton. ' 

, t, 
Precautionary Statements 
Hazards to Humans and domestic animals 

DANGER 
Keep out of reach of children. Corrosive. 
Cause:; eye damage and skin irritation. Do not 
get in eyes, on skin, or on clothing. Protect 
eyes and skin when handling. Harmful if 
swallowed. Avoid contamination of food. 

STORAGE AND DISPOSAL 
-00 NOT CONTAMINATE WATER. FOOD. OR FeeD BY 

STORAGE OR DISPOSAL 
-OPEN DUMPING IS PROHIBITED 
-00 NOT REUSE EMPTY CONTAINER 

PESTICIDE DISPOSAL 
PESTICIDE OR RINSATE THAT CANNOT BE USED OR 
CHE"'ICALLY REPROCESSED SHOULD BE DISPOSED OF 
IN A LANDFILL APPROVED FOR PESTICIDES OR 
BURIED IN A SAFE PLACE AWAY FRO'" WATER 
SUPPLIes. 

CONTAINER DISPOSAL 
rRIPLE RINSE fOR EOUIVALENTJ AND UISPOSE IN AN 

'-. INCINERATOR OR LANDFILL APPROVED "OR PEST!-
_ CIDE CONTAINERS. OR BURY IN A SAFE PLACE. 

'" GENERAL 
.:: CONSULT FEDERAL. STATE OR LOCAL OISPOSAL 
\ AuTIiORITIES FOR APPROVED ALTERNATIVE PRO 
- l:eOURES SUCIi AS LIMITED OPEN BURNING. 

SAMPLE LABEL 

_____ DISINFECTANT-SANITIZER 

FUNGICIDE DEODORIZER 

Disinfect.mt-Sanitizer -Fungicide 
Deodorizer for Hospital, Institutional, 
Industrial, School, Dairy and Other 

Farm and Home Use 

Active Ingredients 

Didecyl dimethyl ammonium chloride 

Inert Ingredients 

KEEP OUT OF REACH OF CHILDREN . 

DANGER 
St.ternent of PrlCtiQl Tratment 

7.5% 

92.5% 

100.0% 

In case of contact, immediately flush eyes or skin 
with plenty of water for at least 15 minutes. For 
eyes, call a physician. Remove and wash contamina
ted clothing before reuse, 

If swallowed, drink promptly a large quantity of 
milk, egg whites, gelatin solution; or if these are not 
available, drink large quantities of water. Avoid 
alcohol. Call a physician immediately, 

NOTE TO PHYSICIAN: Probable mucosal damage 
may contraindicate the use of gastric lavage. Mea
sures against circulatory shock, respiratory depres
sion, and convulsion may be needed. 

SEE LEFT PANEL FOR 
ADDITIONAL PRECAUTIONARY STATEMENTS 

EPA Re!!istration No. 

EPA Establishment No. 

Nit Contents 

Manufactured By: 
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The formula vou are manu'acturing is EPA registered. thu~ specifying by law the correct 
amounts of adive ingredients to be p,esent in your finished product. Therefore. the 
amounts and directions for the proper production of the formula given below must be 
followed explicitly. . 

The greatest ,ccuracy in preparing this formulation is achie.ed when all 
ingredients are added by weight. If this is not possible. measure the Ii ~uidsand 
weigh the solids. 

The amounts given are for a production batch of 1.000 Ibs. In order to produce larger or ( 
smaller batches. merely add multiples or fractions of the amounts listed. 

The specific gravity/density of the ingredients required to correctly produce a 7.S'X. 
active Bardac 225012280 dilution have been taken into account in the amounts given 
below: 

Ingredienls 

Bardac 2250 

Bardac 2280 

Water 
Total 

"rd.lIC 2250/2280 /7.5% Dilution 
1,000 lb. bAtch 

H Addilion 
is by WeiShl, 

~nsily % wt/wl add in Ibs. 
Ib·/S·L 22SI 2210 2250 2210 

7.73 15.0 150.0 

7.43 9.38 93.8 

8.34 85.0 90.62 850.0 906.2 

100.0 100.00 1.000.01.000.0 

If Addilion 
Is by Volume, 
Mel in s~lons 
2250 2280 

19.4 

12.62 

101.92 108.66 

123.32 121.28 

• Specific Gravity at room temperature = 0.974 
of Bardac 225012280 - 7.5% active dilution 

• Density at room temperature of = 8.12 Ibs.lgal. 
Bardac 225012280 • 7.S'X •• ctive dilution 

Produdion Procedure for .. nbc 22SI/22IO - 7.5% Adlwe Dilulion 

In a suitable blending vpssel add together the water and Bardac 2250/2280. Mi)! for 15 
minutes. making sure a e1e"r. uniform solution has been achieved. Package. 

( 


