Spencer Stveet
Naugatuck, Connecticut 08770

(203) 723-3492

.

Contains Ks CBI

Pebruary 13, 1984

Mr. Martin Grelif

Executive Secretary

Toxic Substances Control Act
Interagency Testing Committee
401 M Street, SW

Washington, D.C. 20460

Re: Information Request on Substances Listed in
the Federal Register of 11/9/83 (Your letter
of 11/18/83)

Dear Mr. Greif: IR-¥37
‘Ig'qjjb We are enclosing information packages on several substances

Al th;t‘we.mgggiacture. No information is enclosed on CAS
NG5 135-88-8>N(PBNA) orp142-59-6" (Nabam) as they are no longer

Cﬂpggﬂnc;l%h items., 1Info fon is also enciosed on CAS No.
< 120-78-5)(MBTS) which was not mentioned in your letter of
R-422" 11718783.

The following summaries by CAS Number and UNIROYAL nomencla-
ture are enclosed:

12-H1%A as_31-8 DELAC® NS
18-4p 95_-33-0 DELAC® S

- $32.120-78-5 MBTS
JR-{5863451-40-1 Sodium TKB
[R-¥47A 3081-01-4 RROA

I R-417861931-82-6 FLEXZONE® 7L/7F

We do not believe that the characteristics of these substances
warrant priority listing for any extensive testing.

Very truly yours,
6 AP il

Robert(ﬁ( Dowling

Product Safety Specialist

RJD/eac

Enclosures




 }-§§Tou:,curt¢nt'sa1eé'Spccificattbns, Material
Data Sheet, and Technical Bulletin,

‘2. Our annual production is in the range of 1-5M 1bs. We
don't foresee any major trends in production volume.
.- Up to 20 people may be involved in the production of
-~ this product. These same people are also involved in
“other manufacturing operations. Therefore, the number
»20* should not be considered to represent man years.

~_The process is essentially a closed system. The product
" is made in conventional enclosed reactors, filtered,
“dried, pelletized and packaged. The only significant

potential for worker exposure occurs in the finishing
operations. A combination of engineering controls,
personal protective squipment, and good workplace prac-
tices is used to minimize worker exposure. The entire

- manufacturing operation is regularly monitored by our
Industrial Toxicology Department.

The product is sold for use in the rubber industry as

s i mcmmn T i R e B i oo _an
& vaicanisation accelerater. It is used moatly in

hydrocarbon rubbers (SBR, natural, polybutadiene).

‘There is no significant release of the product into

the environment during its manufacture. Waste-streams-
i.e., filtrate and wash water (containing very small
amounts of product) - are disposed of by authorized
procedures- e.g., deep well injection at plant site.

The nonvolatility of the product precludes the likeli-
hood of air contamination. Functional use of the material
results in complex reaction products which are trapped
within the rubber polymer matrix. The product alone may
break down into mercaptobenzothiazole and tert-butylamine.

(cont'd)




We do not have any extensive toxicological reports on
this substance. Our production and use experience has
not indicated any serious adverse effects to humans or
the environment.

our MSDS (attached) summarizes limited toxicology infor-
mation from various industry sources. 1In addition, we
have enclosed a recent report on the LDSO of our specific
product.

A simple fish bioassay was also run on Delac NS. The
TLm for guppies in tap water was 1.5% at 48 hours.




Number 95-31-8
" Chemicsl Famlly: Thiazole

| I~ PHYSICAL DATA
- Agpeesance: Buff-colored powder Mehing Point: 104°C
.. . 8light amine odor o Bolling Point: NA
i o  Specific Cravity (HsO = 1): 1.29

' Waer: Insoluble Vapor Prewwre @3 C:  NA
E " Oweny SOluble in most organic solvents Vapor Demsity (Air=1): NA
i WA Voletility @ 70° F: Low

Other Data:

~ M. FIRE AND EXPLOSION HAZARD DATA
Fiash Poiat: > 200°F (TCC) Astoignition Temp:  660°F (dust cloud)
Extioguishiog Modia: Water fog, foam, CO,  Flammeble Limits in Air: ND
Speciel Fire Fighting Proceduras: Protect against inhalation of combustion products.

Unwoual Hazards: NoORe

IV. REACTIVITY DATA

Swbilty: Stable at ambient temperatures and pressures.

' . Incompetibiiity: Strong oxidizing agents and acids.

ww ‘Oxides of carbom; nitrogen and sulfur under burning

conditions. Tertiary butylamine may be 1iberated under hot processing

conditions. '
Uiqd*.w."ﬁ*bh“hﬁumhl‘h“hmﬂ-dﬁh
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 Local exhaust ventilation strongly recommended.

Porsonal Protection Equipments Avo’d all personal contact. Observe good personal .
‘hygiene. Impervious gloves & goggles should be worn when handling. In

the absence of adequate ventilation NIOSH-approved respiratory protection

for dust or organic vapor should be used as appropriate.

V1. STORAGE, SPILLS, AND DISPOSAL INFORMATION

Store in a cool, dry place away from sources of heat. Keep
containers closed.

Spills: Sweep Or vacuum up. Avoid creating dust. Put into secure containers
for proper disposal. Use personal protective equipment as outlined above.

In accordance with any applicable local, state or f=deral reguations
regarding organic waste.

Environmental Informstion:
The environmental effects have not .een determined for this
material.

VII. HEALTH RELATED DATA

Specific Hazard(s): Overexposure may result in sensitization or irritation.

First Aid Procedures: If eye contact occurs, flush with water for 15 minutes
and get medical attention. For skin exposure, wash well with soap

and water.

Toxicology Information: Oral LD50(ratl)= >10,000 mg/kg
Dermal LDg, (rabbits): > 6000 mg/kg

Dermal Irritation (rabbits): slight
o Eye Irritation (rabbits): slight
Mutagenicity: (Ames Salmonelia): negative

(E. coli): negative
(L5178Y Mouse Lymphoma): positive

(CHO Cytogenetics): negative
Cell Transformation - (Balb 3T3): positive

Humag patcy testing indicates that dermal gsensitization or cross
sensitization may occur due to overexposure to this material.

For further information, contact Uniroyal Ind-atrial Toxicolrgy Departinent. (93/723-3488)

ND: Not Determined Y¢A: Not Applicaie Date: oOct. 5, 1983
Revised
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" 18SUED 5/4/66
_ REVISED 5/3/79

TEST METHUD

R

Ash, % ' ¢ G-18-A
Moisture, % (S8D) | 0.5  G-24

_gther Insolubles, % - 1.0 G-68
Buff colored rods

Characteristic
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Delayed Action Accelerator

CHEMICAL NAME AND STRUCTURE : 75\ }El ?Ha

C—~S§—N— C—CHa
~ |
N CH,

N-tert butyl-2-benzothiazc'esulfenamide

PHYSICAL PROPERTIES

Form: A light tan powder or flake

Specific Gravity: ........ .29

Melting Range: ........... Not less than 104°C.

Storage Suability: ........ Good

Solubility: .......cc.cco.cce Soluble in acetone, benzol, alcohol, chloroform, ether and naphtha. Insolubie
in water. Moderately soluble in n-hexane.

Handling Precautions:  Normal handling precautions should be observed: Toxicity studies with ani-
mals have indicated no health hazards under niormal industrial use.

DELAC NS is approved under FDA Regulation 121.2562 up to 1.5% limit.

COMPOUNDING PROPERTIES

Curing Range: ............ Very iong.

Activity: ...coocueveieneaees A delayed action type which is very safe at processing temperatures but pro-
duces high modulus stocks at curing temperatures.

Activation:.................. By thiurams, dithiocarbamates, aldehyde amines, guanidines, and BIK. Acidic
materials also activate.

Discoloration: ............ Nondiscoloring and nonstaining both to rubber stocks and materials in con-
tact with them.

Vulcanizing Aids: ....... Reguires fatty acids, zinc oxide and sulfur in normal amounts.

RECOMM™*NDED USES
Type . Stock. ........... Tire treads, carcass, mechanicals and wire jackets.

Amounts to use based on 100 K.5.C.

Ia Natur»t Rubber DELACNS MONEX®

Tire Treads
Tire Carcasses
Mechanicals

In Synthetic Rubbers

SBR/BR Treads .

SBR Sidewalls . 2.25
SBR Mechanicals R - 2.25
SBR Mechanicals . . 2.25
SBR Wire Jackets . X 20
Nitrile (PARACRIL®) Stocks . - 1.5

INtROYA




e 117 (Spointrise) -

l 5 (Addmcml 20 pomt nse)

Cure @ 265°F.

TYPICAL HIGHWAY TRUCK TREAD

Smouicd Sheets 50.0
Cis-4 Polybutadiene 50.0

- -ISAF Black (N220) 60.0

Zinc Oxide . 30
Stearic Acid

Mooney Scorch @270° F

ProcusOil

FLEXZONE 5L

DELAC NS

Sulfur

16’ (3 point rise)
5’ (Additional 20 point rise)

Cure Rate

1750
1940
2210
2540

4370
4200
4200
4200

- 610

550
510
470




TYPICAL HIGHWAY TRUCK TREA D

Cure € 292°F.  Cure@265°F.

3007 Modulus, psi . , 760 -
1410 : 960
1680 1450
1600 1690

Tensile Strength, psi . 2600 -
3290 3 2950
3240 3560
3130 3360

Elongation, % .. 670 -
540 650

490 580
460 480

50 -

58 45
6i 58
60 60

GENERAL PURPOSE SBR COMPOUND

SBR-1500 .. X Naphthenic Oil

ISAF Black (N220) . FLEXZONE 5L
Zinc Oxide . 2. DELAC NS

LAUREX®

Mooney Scorch @ 280" F. ......cvvveeeniinaninscenas 16’ (3 point rise)
Cure Raie 9’ (Additional 20 point rise)

Aged Aged
24 hrs 24 hrs.

Cure @ 292°F. @212°F. @©212°F.
300% Modulus, psi - 2610
( 2570 2480
2420 2270
2280 2190

Tensile Strength, psi - 2980
2770 2960

3250 3060
3100 (88%) 3130(93%)




410 (75%)

B [ R 68

15 : 68
20 68
30 . 68

""" Additional processing safety with DELAC NS can be obtained by the use of
PR ~RETARDER J. This is illustrated in the following general purpose SBR Com-

.- 100.0 1000 FLEXZONE SL
500 509 DELACNS
2.5 25 NAUGATUCK®
1.5 LS Sulfur
-10.0 100

16’
9 9

'Unaged Physical Properties Elongation—%
Care @ 330°F. 300% Modulus-psi

10’ . 1330 1140 540 650
15° : 1620 1370 550 590

300% Modulus—psi

540

30’ - 1600 1490 _ 550

Tensile Strength—psi

3200
3330 -
3390

'l‘hemeommmdaﬂom!aﬂnwofwmﬂummhndonmmeﬂobemhbh.ﬂom,
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PROJECT NUMBER: MB 83-6805 A | post offico box 78

JEST ARTICLE : Delac NS CN 0215451 spinnerstown, pennsylvania 18908
: 215-536-4110

SPONSOR : UNIROYAL, INC.

TITLE . (ORAL LD 50)DETERMINATION IN RATS

PROTOCOL # : 3-01 R/A

ABSTRACT -—— .

thod Synopsis - Ten healthy male albino rats were dosed orally with Delac NS CN
0215451 at 5.5 g/kg of dody weight. The rats were observed daily for 14 days for
mortality and toxicity.

Summary - All animals survived the 5.0 g/kg oral dose in generally good health.

Conclusion - The LD 50 is greater than 5.0 g/kg of body weight. Therefore, the
test article is not toxic as defined in 16 CFR 1500.3(c) (2)(i).

QUALITY ASSURANCE EVALUATION

The quality assurance unit reviewed various aspects of the study, raw data and final
report on the following dates:
August 10, 1983

August 25, 1983 X

Rugust 26. 1983 W s
October 10, 1983 BONnie w. werven

October 11, 1983 Quality Assurance

Respectfully submitted,
oy e 22
S 1o Y » .
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dose level of the test article which is likely to result in
treated animals. This study was designed to comply with
forth by FHSA, 16 CFR 1500.3 (c)(2)(i). ~

 TEST ARTICLE

NIROYAL, INC. 7/28/83
.- Delac NS-CN-0215451 - -
s The test article'was stored at ambien‘t rooﬁ temperature and
) V,humiﬂdity.
- 7 Light Beige Powder
o Gravity -+ Not Applicable

: s.mg_i 318 g:of‘ test article was mixed with Mazola 0il to a toial volume of
| Preparation 30 m1 (50%) and dosed from a stir plate.

TEST ANIMALS

Tén healthy male Wistar Albino rats/group were selected for this test from a larger
R;ou:ﬂuhich bad been quarantined at least one week. The animals were received from
Y imals on 8/02/83.

The pretest body weight range was 206 - 247 g.
The animals were identified by cage notation.

The animals were housed 5/cage in suspended wire mesh cages. Bedding was placed
beneath the cages. Fresh Purina Rat Chow (Diet #5012) was freely available except
for 16-20 hours prior to dosing. Water was freely available at all times.

The animal room, reserved exclusively for rats on acute tests, was temperature and
l;unidity controlled, had a 12 hour 1light/dark cycle and was kept clean and vermin
m-

ma—

.. 301/2  R/A




TEST DATES

DATE STARTED CATE ENOED

8/10/83 8/24/83

EXPERIMENTAL DESTGN

The test article was administered orally, one time, by syringe and dosing needle

on a g/kg basis. For liquid materials, the dose was based on the sample weight as
calculated from the specific gravity. For solids and semi-solids, the test article
was mixed with a vehicle to make dosing by gavage possible. The dose was based on
the dry weight of the test article. The dose schedule foliows:

GROUP DOSE NUMBER OF ANIMALS
g/kg MALES

Delac NS 5.0 10
CN 0215451

TYPE AND FREQUENCY OF OBSERVATION.

e

In Vivo . Animals were observed 3-4 hours post dosing and once daily thereafter
for 14 days for mortality, toxicity and pharmacological effects.

Post Mortem : No examination for gross pathology was performed.

ANALYSIS OF DATA

The LD 50 and 95% Confidence were calculated by the methoc of Litchfield, J.7. dJr.,
& F. Wilcoxon JPET 96:99, 1949. -

The test article was; 1) not toxic if the LD 50 was greater than 5.0 g/kg; 2) toxic
i¢ the LD 50 was less than 5.C g/kg and greater than 50 mg/kg; 3) highly toxic if
the LD 50 was less than 50 mg/kg. »

RETENTION OF DATA

The raw data is filed at MB Research by MB project number. The final report is filed
at MB Research by sponsor name and MB project number.

The test article wiil be retained for six months from date of this report.




ctices Regulations
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180

The Ly 50 15 greater than 5.0 g/ky ¥ zody weight. |

k

2. HORTALX'!V " poge Level # Toeated # Dead
Sr——— g/kg 7
5.0 10” 0

Onean*w" 'éihib‘lted chromodacryorrhea on Days 2 thru 4 and one animal exhibitéd
“chrame snivorriea an Day 2. At all other times, all aninals were normal during
the chservation poriod,




Up to 20 people may be involved in the production of
this product. These same people are also involved

in other manufacturing operations. Therefore, the num-
per "20" should not be considered to represent man years.

The process is essentially a closed system. The product
is made in conventional enclosed reactors, filtered,
dried, pelletized, and packaged. The only significant
potential for worker exposure occurs in the finishing
operations. A combination of engineering controls,
personal protective equipment, and good workplace prac-
tices is used to minimize worker exposure. The entire
manufacturing operation is regularly monitored by our
Industrial Toricology Department.

.
DELAC® S (UNIROYAL Trade Name)
CAS Number: 95-33-0
CAS Name : N-cyclohexyl-2-benzothiazolesulfenamide
Enclosed are our current Sales Specifications, Material
Safety Data Sheet, and Technical Bulletin.
Our annual production is in the range of 1-5M lbs. We
don't foresee any major trends in production volume.

The product is sold for use in the rubber industry
a vulcanization accelerator. It is used mostly in
hydrocarbon rubbers (SBR, natural, polybutadiene).

There is no significant release of the product into the
environment during its manufacture. Waste-streams - i.e.,
filtrate and wash water (containing very small amounts

of product) - are disposed of by authorized procedures -
i.e., deep well injection at plant site. The nonvolatility
of the product precludes the likelihood of air contamina-
tion. Punctional use of the material results in complex
reaction products which are trapped within the rubber
polymer matrix. The product alone may break down into
mercaptobenzothiazole and cyclohexylamine.

(cont'd)
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MATERIAL SAFETY DATA SHEET

1. IDENTIFICATION
Trade Name: DBLA@S CAS Number: 95-33-0
Chemical Name(s): N-cyclohexyl-2- Chemical Family: Thiazole
benzothiazole sulfenamide DOT Ildeot. N¢.: NA
DOT Hazard Class: NA

DOT Proper Shipping Name: NA

I PHYSICAL DATA
Appesrance: Cream to light tan powder Mekting Poist:  95°C (min)
Odor.  51%5nPTddiRe odor Boding Point:  NA
Solubility Specific Cravity (HgO =1):  1.27
Water: Insoluble Vanor Pressure @ 20°C: NA
Other: Soluble in most organic solvents Vapor Density (Aie=1): NA
pH: NA Volatility @ 7 F:  Low
Othes Data:

L FIRE AND EXPLOSION HAZARD DATA
Flash Point: 270°F (TCC) Autoignition Temp: 662°F (dust powder)
Extinguishing Media: Water fog, fc»am,co2 Flammable Lamits in Air: ND

Special Fire Fighting Procedwes: Protect against inhalation of combustion products.
Usasual Hazards:  Cyclohexylamine may be liberated above 130°c(266%F,.

~ IV. REACTIVITY DATA

Stabflity: Stable at ambient temperatures and pressures.
.Wyg Strong oxidizing agents.

Products: Oxides of carbon, nitrogen and sulfur under burning
conditicns. Cyclohexylamine may be emitted under hot processing
conditions.

U-'nyd-“-“umﬂmbb“iﬁmuﬂafh“im.-dﬁh
grovided, ras and accuate 1 the best of Uniseyal's hnowindge. This ot of infermation is net intaned 10 b allinchusive. Actued condiions of wae and handing
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may degrade during storage to release mercapto- .

up. Avoid ¢ a :I.ng dust. Put into secure containers

7 Uu potsonal, protective equipment as outlined above.

" In accordance vithluy applicable local, state or federal
reguations ':’cgarding organic waste.

gel lnformation: The environmental effects have not been determined for

VH. HEALTH RELATED DATA

e ,/n II - )} Over exposure uy result in sensitization or irritation.

First Ald Procsdures:  If eye contact occurs, flush with water for 15 minutes

and get medical attention. PFor skin exposure, wash well with soap
and wvater.

Texicology Information:
Oral mso(tatl) : 55000 mg/kg
Dermal I.Dso(rabbitl) s > 2000 mg/kg
Dermal Irritation (rabbits): None
Bye Irritation (rabbits): Slight
Human exposure indicates that over exposure to DELAC S may result in
a sensitization reaction. This may be the result of cross sensitiza-

tion with other chemicals used in the rubber industry or sensitivity
to the compound itself.

et inbormation, contoct Unioyal Industril Texioslogy Dopertmset, (3783348
ND: Net Dotormised NA:Net Applieshls  DmeDecember 1, 1982




Naugatuck”Chemicals

Issued 12/13/62
Rev. 10/3/75

SALES SPECIPICATION
° DELAC S Naugets
N-Cyclohexyl-2-Benzothiqzole Sulfenanide

TEST MINIMUM  MAXIMUM  TEST METHOD
Melt %oint, °C final 97 - G-1

Ash, % - 0.5 G-18-A
Mcisture, X ( S & D ) - 6.5 G-24
Methanol Insolubles, % - 3 G-68

Color and Appearance Cream to light tan rod
Characteristic
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Scorch Sefety

The scorch safety of DELAC-S sccelerated compounds may be varied over s wide range. DELACS may be
-duﬁenb_awdaﬂwuhmbhﬁuwhhoaivumumdamobuhduindwofcure.New
uingdaraeeduaﬁng-ytmolaacdlﬂmchuldy in tire treads. With increasing emphasis being
MuWMWﬂMWﬁbnMﬂymﬁhmdﬁcm&w@y
fmoeebluh,DELACoS'u&emtotbeytoblanofdimimﬁngamivcopenﬁmlmdmtoscorch
on mills, calenders and tubers. ‘

Cure Rate

Coincident with emphasized requirements for scorch safety in processing operations there is a continued de-
mand for shorter curing cycles. It is extremely important therefore to use scorch-free accelerating systems
which are characteiiz 4 by rapid vulcamazation. For example in tire curing operations the compounds must
develop sufficient strength after short cures so thiat when the mold pressure is released the tire will not ilow.
This requirement is found in all molded goods but is especislly critical in goods of relativeiy thick cross-
sections where a temperature gradient occurs during cure. If the article is undercured it is characterized by
the development of porosity. Laboratory tests show that DELAC-S accelerated compounds require less curing
time than other delayed action accelerstors to reach full cure and eliminate costly biow-hole formation.

Triangular accelerating systems have been developed, based on DELAC-S which offer exceptional promise for
speeding up the cure of passenger tread compounds without sacrificing scorch safety. These recommendations
are discussed in the tire compounding section of this bulletin.

Shelf Stability

DELAC-S is a stable chemical in the sulfenamide class. Shelf stability is good as evidenced by exaggerated
storage tests at 50°C. and at room temperature storage.

Effect of 30°C. Aging on Sulfenamide Content

Wooks of Storaze Sulfenamide Content — %

at 50°C. DELACS
(1] 95
4 82
8 74
12 67

Samples of DELAC-S aged for two years at room temperature have shown little or no change in cither scorch
safety or curc-rate when tested in a truck tread compound.
MOONEY SCORCH LIFE at 250°F.
Cure Rate
Scorch Time (sdditional)
(3 pt. rise) (20 pt. rise)
DELAC.S, Fresh preparation 25'15" 415"
DELAC.S, Aged two years 23’ 30" 49
These data show that DELAC-S accelerated compounds are less susceptible to fluctuations in scorch and cure-
rate imparted by less stable accelerators.

—-1—




ASTM D623-52T
~ ASTM D471.57T

. Tll! ﬁ;ﬁunpoﬂ«l are fora three-poiat rise abore the minimum. Cure Rate is the time required for additional 20 point rise.

: B DELACS in TIRES
In tire producing units across the country more and more emphasis is placed on high speed mixing, ext-usion

‘and calendering: At the same time the curing cycles are continually being reduced. The tire compounder must
-~ therefore develop stocks which combine edequate safety with fast vulcanizing ability. From the accelerstion
~ standpoiat, DELACS offers the best available combination of scorch safety and fast cure.
The recipes and data shown on peges 3 through 8 illustrate the use of DELAC.S in typical truck and passenger
The tire compounde:’s sttention is called in particular to the triangular acceleration systems proposed on
* page 7 for the reconciling of the two opposing compound characteristics—good scorch properties versus fast
cure.

DELACS in TRUCK TREAD

Modem truck tread compounds feature the use of the fine-particle furnace blacks for improved tread wear,
lower road temperatures and improved cracking resistance. From a processing standpoint such compounds
must show adequate scorch life during tread tubing operations in the range of 240° - 270°F. In evaluating
scorch safety many tire compounders use the Mooney viscometer scorch test at 270°F, which is the basis of our
work. The time-viscosity curve is obtained at a fixed-temperature (270°F.). Scorch time is set as the running
time at which the Mooney curve shows an inflection of three points ahove the minimum. Cure rate is the time
required to oblain an additional rise of twenty points in the Mooney curve, '

The test can be run at any temperature within the range of the Mooncy machine. In this work we use
2350° - 290°F. because factory processing temperatures gencrally fall in this temperature range.

Processs

The compounds were mixed using & two stage process. In the first mix the rubber, peptizing agent, black and
softeners were masterbatched in a Size 27 Banbury. Additional milling was provided by passing the master-
bcldnlnroughnchinohhue“"nilhfonmdmillin;timeofllminmu.l‘heﬂoekwastheneooledmin;
water sprays followed by air drying.

In the second mix, additions of the DELAC-S, BLE-25, Flexamine and other chemicals were made in a Size B




ML-4 st 2]2°F.

At 270°F. At 290°F. Ar 270°F. At 290°F.

Mooney Scorch Time 14’ 45~ 8’ 00” 1530~ 815"
Cure Rate 2 00” 1’187 215”7 '15”

Press Cure at 292°F. Physical Properties — Unaged

; ;

Tihe M3 s Tensile
3570 1640 530 3980 580
1670 540 3920 540
1570 530 3780 540

Dumbbell Crack Growth Dumbbell
Extension {nches/1000 Extension
KC 1o Failure per KC KC 1o Failure
418 23 485
295 0.3 413

126 135
128 137

ygen at 70°C., 300 psi

3 psi %

Flong. Tensile Flong.
130 2730 500
390 . 247 420
360 2020 350

Crack Growth - Dumbhehi Crack Crowth Dumbhell
Ynches/ 1000 F.xtonsion Tache=/ 1200 Fxtension
KC to Failure per XC KC 1o Failure
215 0.3 167
133 0.6 110

Aged 48 Hours in Air at 212°F.

% psi %
Elong. Tensile Elong.
300 2390 360
270 . 2170 230
270 2230 260

Dumbbell Crack Growth Duambbell
Extension Inches/1000 Extension
KC1t2 Failure per KC KC1o Failure
170 0.7 45
18 1.0 51




d storage facilities help to minimize coring. How-

this problem because of higher processing temperatures
so question ee 10 the feasibility of large investment in

such 40 the use of DELACS in combination with

ty. This compounding technique improves scorch re-
not only improves the scorching fesistance and coring

H hhdwddydwyelmgmmﬂn all, in

e e i BLACS

RETARDER-J .. ccecirvruenecnnconccsorvonsssonnsuasics
LTI 0.50 DELACS 0.50 DELAC-.
- Mooney Viscosity — i plus 1.0 RETARDER-)
7 'Compundnl Stock 78 81
o Mooney Scorch — MS

Scorch Time at 250°F.
(3 point rise) 20° 30” 25
Cure Rate at 250°F.

. = 3’ . 6’3 4

A T e
S adtitonar 20 pont rieY ... 2

Physival Propertics — Unaged

Press Cured Teusile  psi Elong. Shore A psi psi % Shore A
ut 274°F. i M.300 ¢ MMardness Tensile M-300 Flong. Hardness

30 : 1600 330 62 3620 1360 58
1630 530 64 4010 1600 60
1680 580 65 3330 1870 £ 62

OVEN CORING TEST

In this test & cross section of an extruded tread, known to be free from incipient cure, is aged in a hot air oven
at a relatively low temperature in the range of 150-175°F. The section is examined periodically and inspected
for evidence of coring. The number of hours aging required to produce a cored center section is

index of resisiance to coring. .

Generally speaking, degree of coring and its incidence vary from plant to plant, depending on equipment,
tubing temperstares and heat history. While DELAC-S is generally adegquate it is known that the use of
RETARDER-J in combination with DELAC-S provides a: least 25% longer coring time in furnace black treads.
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S P -~ DELACS in TRUCK CARCASS

DELACS is ueed i track carcess compounds fo ansure f eodom from scorch is moders, directmix, calender
Hﬂrmh&m&gm&mmpsﬂkmnmmﬁcnbﬂ,&&ﬁ
softeners are masterbatched in & Banbury mizer. The riock may be wmilled and formed into slabs or pellets for

In the second mix, the chemicals are sdded to the masterbstch in high speed Banbury mixers on short cycles.
- After discharge from the Banbury the truck ~zrcase is fed directly to the calender in strips or pigs. Modern
calenders may run as fast as 100 yards per minute. At this high upeed, shearing forces in the calender bite
raise the temperature of the compound to scorching conditions. In these instances, and also during high-speed
Banbury mixing, DELACS with its delayed action serves to extend process-life so that undue problems with
premature scorching and resaltant excess cost of calender operation, due to scrap, do not arise.

TRUCK CARCASS COMPOUNDS

SRF Black
100.00
Rubber Peptizirg Agent . ...
SRF Black
FEF Black

3.50

Both of these truck carcass compounds were processed in two stages, using the laboratory B Banbury. How-
ever, the masterbatch for the SRF compound was mixed in a Size 11 Banbury and given factory milling on
84” mills. The test compounds showed these uncured compound characteristice and vulcanized physical

properties.

SRF BIACK CARCASS YEF BLACK CARCASS

ML-4 av 212°F. 51 45
' A1 270°F. At 290°F. At270°F. At 290°F.

Mooney Scorch Time 197307 167 00” 210 34
Curce Rate 2 1’ 30” 245" 2

Physical Propertics — Unaged
Press Cured psi psi % Shore A psi psi % Shore A
Tensile M-300  Elong. Hardness Tensite M-300 Plong. Hardoess
3940 700 650 48 3710 560 660 45
3370 1070 550 50 3560 720 610 47
3100 1040 530 57 3320 730 590 49
2880 1000 550 58 2780 640 590 50

Heat Buildup — Goodrich Flexometer — °F.

112
112
112
113




. ;7’ N ' ~ B
'l‘lle!e compounds were mnlerhlclled in & Size B Banbury. The sulfur and accelerators werc added on a second mix.
HAF Black —-——

P

————— ISAF Dlack ————
DELACS DELACS DPC DELACS - DELACS DPG
61 60

sn»u-m'r e 6
- ) 280°F. | 2S0°F. 280°F.

17 ' over 60 23 59 21
over 60/ 5

M Seorch Y 4 18 - 47
10 y 12 y

“Physieal Properties — Unaged
poi poi

T Wiee Toiae u'See Témsile 1’300
3970 1530 3730 1440 3470 1270
3840 1790 3600 1630 3400 1600 _
3640 1880 3770 1630 3530 1730
% Shore A % Shore A % Shore A %
Elong. Hardness Flong. Hurdness Flung. Hardness Elong.
620 58 38 610 610
e . 330 59 3 520 600
] 510 9 ’ 1 35 355 . 830

Flex Crack Growth — Inches/1000 per Kilc:cfde

0.40 0.85 0.10
1.05 1.00 0.55
1.60 1.40 1. 10

Physical Properties — Aged 48 Hours in Air at 212°F.

1o Evons. e ¥, | e B | Thwie  Eons
3370 0 3200 370 2130 370 2850 310
3350 350 2130 330 3000 330 3100 390

5150 370 3330 420 3000 380 2730 350

at 212°F.

Flex Crack Growth -—-lnclnesllooo per Kiloeycle — Aged 24 Hours in Air
345 290 . 240 1.40
175 140

L35
1.75 1.85 140

—6—




Trianguler accelerstions of pesssnger trend have been developed Ly NAUGATUCK to meet the demends of
cures in loss than 18 minutes. Theoe triungnlar accelerations beved on DELAC-S provide extremely rapid cures,
with cither M-B-T — DPG or M-B-T-S — DPG activation, depending on the precise balance of scorch - cure
rate properties desired. In order to eliminate tread blows on the short-high temperature cures it is necessary
for the tread compound to develop appreciable physical properties before the tire is removed from the mold.
Experience shows that the sccelerating system must produce sppreciable physical properties when cured 15’ to
20° at 292°F. if the compound is tc be free from tread blows in tires cured at 340°F. or higher. The recom-
mended trisngular systems do this. They also produce satisfactory scorch life.

Of further interest *- the tire compounder is the result that these triangular accelerations besed or: PELACS
do not produce excessive modulus development on the longer cares, while the conventional systems often do.
Since high modulus SBR treads show poor cut growth aud cracking in tires the sdvantages of the DELAC-S
trisngular scceleration will be appreciated by tire compounders.

TRIANGULAR CURING SYSTEMS with DELAC-S PASSENGER TREAD COMPOUNDS

CARBON BLACK MASTERBATCH

SBR1711...
SbR 1500 ...

Process:
The masterbateh shown above was processed in a Size 11 Banbury and given normal factory miifing. The

zinc oxide, accelerators and sulfur were added on a sccond mix in a Size B Banbury.

ML-$ w1 212°F. ) 68 72

At 270°F. At 270°F.
Mooney Scorch Time 17 30”7 2207
Cure Rate 745”7 15”7

Physical Propertics — Unaged
'] i
Press Cured st 292°F. Teel.sile M??OO Elz‘n'. Tel::lﬂe M-P;iw El?’"ll-
10 ' 350 880 ceee e cees
600 760 1240 200 " 1000
800 710 2730 430 870
1030 610 33% 810 700
1270 560 3570 1060 620
1370 500 3500 1200 570

Direct replacement of M-B-T with M-B-T-S in this system increases scorch iife and produces s slower cure rate.




mptocmedintwoﬁgamn;tbeﬂ meBnnlmry The sulfur and accelerators were

Normal SBR Type
mal SSRTr

MIMF. MI9OF.
26’ 30" 0o
14’ 30" 70

Uneured Camelback — Aged 24 Hours in Air at 150°F.

1407
70

N Extended SR Trpe
R '
M2ICF.  M2OF.
%0 130"
11'30” Vo

230" 1407
13° 307 50

Phy -lcal Properties — Unage

Shore A
'l‘e::'l’le M-300 Tlc’n&g. llurdneu
gy .
840 730 59
3690 1270 610 64

- l’ull Curctl -t 292°F.

Tear %
 ths. per inch  Free Sulfur
' 354 0.50

401 0.35
463 0.11

sesesesarcesensoensoss

% Shore A
'l'cncnle \1—300 Elong. Hardness

2006 558 78 s2

3100 820 710 53
3330 1050 640 56
Tear %

Ihs. per inch Frec Sulfur
317 - 0.39
365 .

367 0.07

Physical Properties — Aged 96 Hours in Air at 2i2°F.

Tinaite
terereerenseensasnnee 3670
sesessseresencancscses J030
"uccpo-;-o--o----onnovu 3560

‘l‘el:lddle

,r.'.“.-.

" esecesesssssssanvesene

tieeeesasesresecasecss 3460

seessesesssssessrvose
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" DELACS i OAK SOLING
The combination of scorch 'ﬁ,*' and faet cure found with DELACSS is osk soling recossmend its wee in this

Silene EF

Mapico Yellow DO
Red Iron Oxide
DELACS

Stearic Acid

Sulfur

This compound was mixed in two siages using a B size Banbury. The accelerators and sulfur were added '
the second mix.

ML-4 at 212°F. 67

Mooney Scorch Time Did not scorch in 60
Cure Rate
Physical Propertics — Unaged
Press Curcd at 320°F. psi psi psi % Shore A
Tensile M-100 M- 300 Elong. Hardness
7307 1010 600 890 400 24
1150 650 1000 410 94
15 . 1130 670 1000 400 924

Physical Properties — Aged 24 Hours in Air at 212°F.
psi psi psi % Shore A B. Standard
Tensile M-100 M.300 FElong. [Ilardness  Absaxion Index
740 ties 230 96
740 1000 340 9
710 1000 380 96

Ross Flexings — Aged 24 Hours in Air at 212°F.
Kilocycles for 200% and 500% Increase in Crack Growth
500%
26
71
76
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DISCOLORATION PROPERTIES

. ‘;liisr;lm'rsulili;l;ptﬁxpoiure Test — After 21 Tours
Rigid Nitrocellulose Lacquer by Contact ..... 0

) Window Discoloration Test — 2 Months Exposure
Exposed Stock ...oovverenreocesisinrins 1Y
Rigid Nitrocellulose Lacquer by Contact ..... 0

Outdoor Discoloration Test — 2 Months Exposure
Rigid NicroceBiulose Lacquer by Comtact ... 0
White Cotton Cloth by Contact ............. 0
0= Nese 10 very lght 0 I8 = very dark
e & . :
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" DELACS is woed in many PARACRIL applications but is especially. waefal where scorchy sitra scoclerators
~ ave regquired for host aging. In thess cases DELACS may be wsed in combination with TUEX to produce safe-
proceming PARACRIL composnds which slso possess the additions! advantages of rapid cure.

- DELACS in A SUPERAGING PARACRIL COMPOUND
PARACRIL |} creaees

The test compound was mixed in two stages. The accelerators were added on a laboratory mill, to a previously
mixed masterbatch containing the remaining ingredients shown above. The masterbatch was processed in a

Size B Banbury.

ML-4 =t 212°F. 415
At 250°F.

Mooney Scorch Time 26°0”
Cuare Rate o 15"

Physical Properties — Unaged
L w300 Elons.
1890 980 600
1870 990 570
2090 1250 530
2270 1530 . 470

Physical Properties — Aged 11 Days at 250°F.
psi psi % Shorec A
Tensile M-300 Flong. Hardness
160 78
180 79
190 78
170 78

Physical Propertics — Aged 21 Days in Oxygen at 80°C. and 300 psi
o
TC?I.:“G 51?3’(‘)0 Eh{.ng. l?:‘z‘:dr:e.:l
1420 420
1600 400
1710 400
1750 400

Compression Set — % of Original Deflection
Aged 70 Kours in Air at 250°F.
3.1

—_11—
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" Press Cored & 310°T.

100 ceeeererensnonnsone

20 ...eieeverniccnnase
N e = ,,,1 LA S 880

7 Tear Test — ASTM Die Type C — Pounds per Inch

Percent Volume Swell — Aged 24 Hours at 212°F.
ASTM Oil #1 ASTM Oil #3

20 rennirinrennene 440 4+30.67
80 ieriiiniiieaeans -31 43998




~ DELAC-S

DESCRIPTION sad PROPERTIES
DELACSS is » standsrd sulfenamide, delayed action accelerator for natural and synthetic rubbers.

CHEMICAL STRUCTURE
DELAC-S is N-cyclohexyl-2-bensothiazole sulfenamide. Its chemical structure is:

H: W,
cC _C

N\ H

Applications

DELAC-S is an all-purpose accelerator. It is used in tires, footwear, soling and mechanical goods. It is generally
useful in natura: rubber as well as in SBR and nitrile rubbers such as PARACRIL.

DELAC-S combines the advantages of superior scorch safety in the mill room with shorter curing cycles in
the press room. This valuable ccmbination of properties results in overall greater pruductivity in the rubber
plant. DELAC.S provides these advantages at a lower cost than other commercial sulfenamide delayed action
aceelerators, '

Ty pical Propertics
Form: Cream colored powder
Specific Gravity: 1.27
Melting Range: 95-100°C.
Storage Stability: Good

Solubility: Soluble in acetone, ethylene di-chloride and benzol.
Insoluble in water and gasoline.

HII'N“‘D‘ Precautions: i~ — S¢Q Cvfflwk Mc*lﬂl—\ fc‘cl“! D‘-*b S‘\M“’

The recommendations for the ues of owr products are based on tests believed to be reliable. However,
nummhmoumumwmmmhm
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