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UNIT ONE - Continued

broF e AEA EDE A DI SO
DU PONT CONFIULR

INFORMATION 1
An ¢l : Yool for of lonz

iz, rice the formula for &n Ccil using any fatty acid,
: R
— (3 Y P
o 2
e O e e f\_
-0 215
13. Neme six cils used 1in palints.
1. Tung 4. _Coconut ,
2. __Linseed 5._Castor
3.__Soya Bean ©._ _Oiticica (Tall 0il)
4. Oils may be classed for paint use 2s Non v ,dxying'

or _drying oclils.

15, Fatty acids which promote drying are: l._ glpnstearic

2. linoleic andé 3. idnaol evnip

16. Tung oil is a valuable oil because it contains a l““”” proportion

& bwonds.

=)

of mleostearic acid which has three coub

17. Castor oil has a fatty acid called rigjhg]gjg _ . which contains
. : 2 hvdroxyl group. Due to this group Castor Oilbcan be '
dehydrated to produce conj"gated “ double »EQKdS
wnlch increases 1ts _drying _property.
18. 0Oils arc used as the binder in outsice House Paint)
a part ' of an alkyd resin and as & plasticizers

-for nitrocellulose lacguers.
19. Besides cils, film Tormers used in paint manufaciture can be

classed as natural resins __ard gyntheti : resins.,

20. Among the converting type of resins used by the F & F Dosv, are:

1. 011 Modificd _glkyds 2.Urea formaldehyde

and 3. melamine _ formaldehyde.,

DUP030049673
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24 .

30.

31.

_vinyl resins arc examples

- 5 . - R I L NI S P o S
CX nom ConvVerTing ITyoe Iilm formers.

“
8}
fodo
o

el % - —~ "
of *thermcplz

™) I = SR IR R S P T o e T T 2 e A 5 o T BRI ]
~Ne VCLATL L2 LIOYI10n 0L 2 Laliny Ly o8 CLVLIGEO 1ncC ¢vo C.asses!

+._salvent end 2. _diluents

Mt o g7 oy ey S s ol - o 4
LIS Lavlr Zroul 18 usSil TO reduce cCST.

The two most wicely used types of crganic solvents are

i._hydrocarbhons ~ &nG Z.oxygenated salvents

The hydrocarbon type solvents are:

1. aliphatic and 2. _aromatic
Twovof the most comnmon aliphatic solvents are:

1. wmi iri and 2. y M and P Naptha
Aromatic solvents include 1. tgluol and E,X¥]Q]

The three wmcest important properties of solvents for paint use

are: 1. n 2. _wolatility and 3. _flash point
Highly poler compouncs 1. glecohols 2. agters

o

3. ketones 4. __ethers are good solvints for

nitrocellulose resins.

g¢nzene and Methanol are used sparingly in paint because of

o

chelr toxic propertiss.

The functionsg of pilgments in a paint are to 1. hide (obscure)

2. decorate and 3. protect the surface unon which

E

the paint is applied (subsirote) to increase Tthe duravilit)

of a paint zandé Lo reduc : the cost of a paint.

DUPO030049674



(@)

w W
-3

3]
@
t
l'l
(@]
)
4]
&
-
b
c
(
>
o]
-
ﬂ\
F()
}
C\
e
3
b
c
t
A"
b
‘J-
ci
é
¥
!.’
()
33
e
8}
(o
W
)
}v
)

used extensively in peints. These extender __rigments are
used to control the S14ga of & paint and to reduce
the ~pst cf a paint.

T o

The four types of wnite Prime 2Pigments arc:l. white lead
T O .o
2.1ithopane 3.°1.2 and 4.zinc oxides

The five white extender tyges are: l.gilicates 2.barium sulfate

3. calcium_sulfate#.calcium ecarbonate ard 5. Silica

+

Iiding power (ability to obscure a surface) of a whitc pigment

+

ference in refractive index hetween

. - s T
S due TO TSAg Gl

(S

the clear vehlcle and the Sy pigment .

Colored pigments hide as a result of color absorption

N

ritanium dioxide has the highest hiding power of any

wnite pizment.

Most black pipgments are some form o egrbon .
The incrganic pigments are ¢lther _earth coclors ox
are manulactured DY a _ Fire Lrocess or o ica

Phthalocyanine  8reen, Toluidine red and _Hansa yolow.,

DUPO0O30049675



UNIT TWO - Exercises

1. The raw materials assigned the following permanent prefix

codes are:

a: "G"-
1. Natural Gums
2. Syntnetic Resins
3. .Blacks
4, Waxes
5. Driers and Hardness
6. Abrasives, Bodying Agents
7. Chemicals
8. Dyes
9., Processing Materials

ol "H"
1. Cils
2. Solvents and thinners
3. Plasticizers

e, 'w"
1. Pigmeﬁts
2, Extenders
3. Metal Powders

a. vEx"

1. Nitrocellulose

2. Temporary codes use the prefix K_ ' followéd by G 5

1 , or \i to indicate the nature of the Material.

3. Sequential code blocks are assigned to various plants;'the

- G-1600 to G-1699 block is aséigned to philadelphia and

the H-1 to H-349 block 1s assigned to pariin .

DUP0O30049676




UNIT TWO - Continued

4. In the parenthesisfollowing the color code number in
column 2, show the letter referring to the color in

column 2.

Column 1 Column 2

a. Red 100 (b )

L. White 200 (g )

¢. Blue 300 (a)

d. Yellow prowew UO0 (£ )

e. Green 500 (e )

f. Brown - 600 (d)

2. Black | 700 (e )
800 (a)

5. 'Give a Dupont raw material code for the following:

1 Glycerol _H-2

2. Linseed 0il _B-253

3 Rosin _G~40

4, Methanol _H-&41

5. Mineral Spirits _H~-287

6. Pnthalic Anhydride _G-243

7. Burnt Sienna _W-377

8. Iron Blue _W-533

6. The F & F Dept. uses Nine kinds of linseed oil.

7. Describe the differences between H-19 and H-253 linseed olls

and between H-22, H-120 and H-156, castor oils.
H~19 - Alkali Refined 0il

H-253 - Raw Linseed 0Oil
H=22 - Refined Lfastor (il

E~-120 - BRlown Castor 0il

H-156 - Dehydrated Castor 0il

DUPO030049677



UNIT TWO -~ Continued

8. 1Indicate the Dupont name and write the chemical formula
for the following:

W-301 Red Tron Oxide 987% Egzo

2
~

W-349 Hi-Oxide Red Lead 97% Pb39_4

W-843 Cadmium Red Maroon Cd S CdSe BasQ,

The "S" classification indicates the type of Protective

0

equipment to be worn in handling materials,

10. What are the 8 fundamental safety rules to be followed

in handling raw materials.

, See Page 2 PTSP #9

11, Strong oxidizing agents such as RBenzoyl Peroxide should

not accidently come in contact with other raw

materials especially organic materials since they

mzy react explosively.

12. Table 1 of PTSP #9 lists 10 classes oféhazards.

This classification is the Manufacturing Chemist Association

{(MCA) method of defining the hazard by 1 Type of‘Hazard.

2 Precautions in handling and in 3 Storage.

DUPO0O30049678



UNIT TWO - Continued

1)

13. The MCA Class and the "S" class can be obtained from

: raw material gpecificasrion sheets or in the Raw
5 Material Code | List. |
| 14, List the MCA Class and "3" class for the following raw material:
| 1. G-201 3 7 5
3. G-213 ' 4) 1
6. G-405 6,7,10 4
9. G-675 3,7,10 5
AN | 13. G-688 - | -
U 2. H-18 e - -
T 10. H-41 1B, 4.10 2
11, H-284 3710 5
B 4, H-428 1C &4 8 2
7. H-735 c , -
8. w-114 6 : 1
12. W-307 1.0 -
5. W-384 6 1
1%, W-1021 _ , 6 1
15;>w-785 L L - - -

15. Besides classifying our products accorgding to their
hazardous nature by: the M.C.A. and "S'" system of
classification, the Interstate Commerce Commission
also requirés that materials be classifiéd for shipping
purposes., Thig information must be shown on all formulas.

hat classification would you apply to the following
raw materials?

a. H - 202 + 801

. b. G - 663 ‘ COR

s c. G - 748 OXY .M
d, H - 35 . - 2071,

DUPO030049679



UNIT TWO - Continued

57;} e. G- 781 POIS. R
r. H - 583 4 ROY

16. The Raw Material Code List has a column titled Preference.
On the first page of the 1list are shown the codes and
their definitions. Indicate the classlfication for each
cf the following codes ' "

B. M. Codes Preference Class
l., G - 12 _ A e
- 2
2, G - 243 C
3. G - 304 _ C—
- &1
%}‘ G 419 B
5. H - 12 i ~ C N e
6. H - 154 C
7. H - 200
OB
8. W - 120
’ Obs. .
9. W - 139
B
10. W - 362

: ’ A
17. You have developed several new formulations and you have
found that the following raw materlals are requlred.
Under the conditions listed determine whether you can use
these based on simplification procedures. You may have to
get W, P. Colio permission to use some of these materials.
Contact him and determine whether you can use the raw
materials under the specified circumstances.
Yes 1.  H ~ 19 as an ingredient in a new resin.
Yes 2, W - 316 in a new red metal fence paint.
No 3. W - 851 in an Autonmotive Enamels., It is used
now only in 794 - 12345 and 794 - 23456,
No L, W - 191 in a black finish for A.C. Spark. Plug Div.
N Yes 5, G - 18 in a Chemical Resistant Finish for The

Chambers Works.

DUP030049680
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UNIT.TWO - Continued

18, You need certain raw materials with the following specific
- properties. Indicate below the raw material code meeting
© .+ the desired properties.

o drocarbon solvent with an aniline point of 33 37 C
o (l/g lution) _

2'b;ﬁ{An extender with a particle size of 96~100% below 10
. mlcrons’ and 0,0035% sodium content.

- '¢.. An organic non bleeding red pigment.

‘d, A 60% solid alkyd resin, having A.N, of 18-25 and
‘a Gardner Holdt Viscosity of Z %o Z-2.

ee,”Ah Epoxy vresin having a meltini pt. of 125°-135°C
- and‘enoxy equivalent of 1900-2450. "

. A dfylng 0il having an iodine No, of 177 mimo‘
. acid number 4 max, Sofonification No. of 189 -195
.and color of 14 max.

Producu :‘ 1_£§¥Ei_
a. _ | H-758
o, | _ Wei2
Loe. _ maﬂq,ﬁdﬂ9'
a. ~ G-1098_
e, ‘ G=1050_
. __H=253

19; ‘Letter designations, are assigned to designate plants
for accounting, formula and batch card purposes. Match
- the letter designations with the names of the Finishes Plants.

e lai.Chicago a, J (5)
i;25 iEverett _ ' ‘, b, F (3)5’
i B, _éiint c. P (6)
”ﬁff%#Q:lFort Madison Cas T (8)2.
. 5§  Par1in e L -(9);'
 'ﬁ6§J?Phi1ade1phia £. M ;(4)'
4?;ﬁng San Francisco 'g. E (2)
8. Toledo 7 .G (1)
 9;# Tucker" 1. 'S (7)

DUP030049681



20.

22.

23.

UNIT TWO - Continued

Give the total consumation and the consumation by plants
for 1967 of the following codes:

G-12 W-123 H-200

Total 574,666 lbs 6,735,093 1bs 1,683,922 1bs
Chicago 125,790 704,687 --
Everett 36,670 165,166 108.335
Flint 8,739 5418 648,089
Fort Madison 87,104 1,275,812 _ 580,807
Parlin a4 34303 --
Philadelphia 188,360 1,619,293 20,538
S. San Francisco 55,085 687,965 191,305
Toledo 19,616 1,719,717 --
Tucker £2,855 522,732 134,848

The Pigments Dept. has advised the ¥ & F Dept. that they
have on hand 1,000 tons of a rutile T30, which is slightly
off in color. They have asked us to use this off in our
products. a. If we were to substitute this material for
the T10y with the greatest amount of consumption and used
at the most number of plants, what coded T1092 would you
select? b. If we were to substitute the off standard
rutile T109 for the material selected at the rate of
consumption at each plant in comparison with the total
consumptlon and we can save 4¢/1b. at South San Francisco
and 3¢/1b. at Chicago, Fort Madison, Flint and Toledo and
2¢ at the remainder of the plants, how much will the F & F
Dept. save annually?

a. W-123 1967 Consumption
b. & 55.089.81

I1f we were to substitute KH-1234, Xylene, for H-583 Xylene,
what would be the total cost of revising all of the formulas

involved 1if it costs $4.00 to revised a formula § 8,904 (1/68)

Name the pigmented products which contain H-505, Creosole

{Jan. 1968) (White Stencil Zinc Chromate Primer, Baking Dulux

Pump Enamel #3 White, Exterior White Paste, Enamel, Dulux

DU P030049682



UNIT TWO -~ Continued

Enemel, New Hooland Vellow,

24, Rew vaterials for the leaboratorxy may be secured from
&, Weigh and Load Room or by

ordering them from the Store Room .

25. Informaticn regarding the supplier(s) of Raw Materials

ugsed in the Dept. is obtained from Specifications .

26. Information regarding material not now used by the

F & F Dept. may be secured from Dale Reinecker and

purchased through a Marshall Laboratory order issued by

John Kisgel . These new Raw Materials are given an

DS code when they are used in the laboratory.

DUP030049683



oy

EXERCISES-UNIT 3-PART A

The three general types of materials handled by F & F Dept.

are 1. paw Marerials 2. Intermediaies
and 3. Finished Prodiars .

ITrnrarmadistres include manufactured film formers,

1 u.‘__jf—\ T ohag and 2. | “;c‘ i‘n,cr and
pigmented df%pa?sinﬁs .

A Varnish is made by cooking an_ oil with a
hard o.m - N

Oils generally used in making varnishes are.l. i{inseed

2. Tung JCWOY s 3. Sova Rean s 4gﬁghydra§eg Castor Gil

and 5. niriecica .

Gums used in varnish manufacture are classed as l._Natural

Gums or _Modified rosin_esters . .

t

4 25 gallon oil length varnish is formulated with__ 25

oallicns of o1l and 100 ibs. ? of

gun (resin).

The higher the volume of oil used in a varnish the more flexible

will be the £ilm formed from the varnish.

Match the following code prefixes w1th the type of varnlshes to
which tThey refer,

1., VB a. Miscellaneous Varnishes ()
2. V¢ b. Gum Solutions (£)
3. VB ¢. Clear Varnish Blends (e )
4, ve d. Black Varnishes %b g
5. VX e, Flat Varnishes c
6. VM f. Clear Varnishes (a )

Other "V" coded materials include; 1. VD

2.___ vy 3e__YO 4. _vp 5.__ys

and 6. __ vz _ .

DUP030049684
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EXZRCISES-UNIT 3-PART A -Cont.

The conversion types of synthetic resins used by the P &F

are: 1. alkyds 2. I 3. ___M.F.

4, aYedlnti 5. Phoanad Lo and 6. P retnane .

The non converting type resins used by the F & F Dept. are:

L. Wit aenm? T e - 2. vinwl

3. Ay T E .

Materials used to increase the flexibility of nitrocellulose

are called pig asticizers . These are generally eacter

type products.

Emulsion resins used by the F & F Dept. are: 1. (lecton Acrylic)

2._firvylic Larex) and 3. {Teflon) (Styrene Rutadiene)

Icdentify the following code prefixes:

1. RC Resin oiear
2.. RK Pesin Blends
3. RL Non drving 0il Resins
4, RF Flaf resins

Alkyd resins are made from the following general types of com-

pounds: l.pcid fnhvdrideor dibasic acids 2, polvols

and 3.__ Fattv Acids or_oils , .

The common oils used in alkyd preparation are; l. Linseed

2. Sova 3. Castor 4. pehvdraced Castor
— 7~
5._Coconut v and o, Safflower .

0il Acidsvused in alkyd preparation are: 1. 7Tall 0il

4 o

2. bDehvdrated Castlr and 3._ Sova .

Polyols wused in alkyd resin preparation are;l. glvcerol

2. Ethvliene Clveol and 3. Pentaervthritol .

Di Basic Acids or Anhydrides used in alkyd resin preparation are:

1. _ohereliin 2. _Maleic and 3. Tsophrhalic .

DUPO030049685



EXERCISES~-UNLIT 3-PART A-Cont.

. 20. Give the name and Du Pont code for the three common Monoglyceride

Name Code

A l. v3=hovoe ‘ W-503
2. 1erd Tallate ' VR=53272
3. _Sodium dydrexide ' G-218

21. Match the raw material codes with the followiling alkyd resin in-

gredients,
1. H-22 Séya Bean 0il L4
2. H-287 Glycerol 10
2. H-19 zhydrated Castor 0Oil 6
4. H-59 Pentaerythritol - 12
5. H-7 Castor 011 1
6. H-156 Mineral Spirits 2
7. H-34d Linseed 0il 3
8. H-663 Phthalic Anhydride 14
Q. H-255 Isophthalic Acid 15
10, H-2 Cocoanut 0il : 7
11. H-514 Tall 0il Fatty Acids 3

o 12. G-4319 Odorless Mineral Spirits 13
f 13. #H-632 Tung 01l 5

14,  G-243 Ethylene Glycol 11
15. G&-811 Linseed Fatty Acids g

22, Monomers used in making acrylic polymers are:l. Ethyl

Ayt o 2.__Methvl Metharcrviate _and 3.
Bt frrylata
23, PamrAoe are used as catalysts in preparation of

acrylic polymers.

24, Ingredients used in making amine type resins are:

le_Mvaa , 2. _Malamine 3. Eormaldehwvde . e
25 Classify the followling resins according to their preference
classification.
Classification
1. RC-3140 A
2. RC- 262 A
3. RC- 141 A
4, RC-3083 Obg
. e e e e

DUPO030049686
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27.

EXETRCISES-UNIT 3—PART A-Cont.

5. RC-
6. RC-
7. RC-
8. RC-
9. RC-
0. RC-

Gi
positions.

483
Th7
723

i

Lve the codes for the alkyd resins with

the following com-

1. A 60% Scya bean oil resin containing 3.6% excess rentaery-

thritol thinned to 60% solids with H-287.

RC~452

56% dehydrated casbtor oil resin containing 3.8% excess

A
glycerol thinned to 60% solids with H-287/H-202= 8/5.

to 60% solids with H-596.
L, A TOFA analog of RC-461,

RL=3.41

3. A 37% cocoanut olil resin with 5.6% excess glycerol thinned

RC-599

Give the product line numbers using RC-311.

26

[ol
A8

-
ko)

The alkyd producing plants in 1867 were: 1.

2. =cledo

Chicsoo
Nt

4, Ft. Madison

- 2 o
5. -ila,

fal T 4
oER Translie

The nitrogen (amine) resin producing plants are:

l.  Zeriin

2. _Tnaleds

3. _mt

Madisor

DUPO030049687



EXERCISES~Ui 3-PART A-Cont.

30. The "Lucite" acrylic resins (RC-900 type) are produced at:
1. Filint 2. Parlin 3. SSF
Lo, Cnoown
31. Parlin Plant is the major producer of RC-6000
type "Acrylic” resins, Chicago Plant is the major
- “»w’; producer of "Lecton” Acrylic dispersions and Paflin

Plant is the major producer of Furniture £flat resins.

oy U . _—

DUPO030049688
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WXERCISES-UNIT 3-PART B

Functionality refers to the number of  +ezrrion sites

in a molecule of a  —cromer .
Indicate the functionality of the following:

1. Glycerol 2

2. Zthylene Glycol . 9

3. Pentaerythritol A

4, Phthalic Anhydride )

5. Urea &,
The functionality of glycerol may be reduced by the _  mono
glyeeride process in which an oil 1s heated with glycerol.
Catalysts such as 1. Litharge or 2. Lead Tallate may be

used to promoete this ester

By

“dnterchange .

Using the following symbols show the following reactilons dla—
gramnatically:

Glycerol - }t
. 2
Cil - g
qu

Pent erytnrlotol ~>)<

Pathalic anhydride - ]

"a. Rezstion between glyce ~o0l and an oil

; o , — =
e+ {:2 3 %:
o. Reaction between pentaerythritol and an oil,

— % R
22X + By —>X"+ E

c. Reaction between Ppthalic anhydride and glycerol. EZ?
2LE v 3 A ’ij
d., Reaction between a Monoglyceride and Phthalic Anhydride.
e —
:,f’ L ——

[T]

R
]
ﬁ
-

L

[33
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EXERCISES~UNIT 3-PART B-Cont.

reactions indicate that the alkyd resin reaction is

2inly an esterificacion process in which a hydroxyl group

cosboxyl hydrogen react to liberate water and form

& - F Dept. mekes alkyd resins by the fusion and

solution Procasses.
In the soluticn method the reactions are performed in
the presence of a sclvent .

ha fusion process requires an excess of phthalic anhydride

o compensaite for its loss or sublimation .

late an elkyd ressin having the following solid and

ion compositicon on & 100 gallon yield basis (a solution

G.P. - 34.3%
i - 64.0%

cegs GL. -  1.7%
Solids - 83%

Thimmer - H=632
ate the theoretical zacid rumber at gel of this resin

- 11.3

e a formula for ths gbove resin on a green sheet,
RC~31% zs a guide.

ate the theoretical composition of RC-311.

% G.P. 2.5 L0
% Cil A NA

% Excess &1, 2.21

te the cookling solids (%) of RC-311 (Sclution Process).
83.9%

DUP0300496S0
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20.
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23.

=2eP ##12 establishes M

formulac. IC also lists

Manufacturing dire
formula.

"Tucize” Acrylic resins

1

Zormad by additicn

Lo insure a standard degree of

aster vesin formulas and operating

the items to be shown in the

ctions of the Local operating

are Vinyl type polymerization

reactions.

Polymerization of acrylic

~adical machanism. Per

reging is initiated by a free

cxides are commonly used to supply

radical

S.

nercxide catalyst used and cooking

and perceni monomer

resins tha

re important in the control of "Lucite"

n in the control of "Dulux"

Alkyd

Worebook 1xformacion should be written in ink .
Record the subject of the expericant giving the code

The vecord of the experis

c
end the uname of the product involved.

mant should be sufficiently complete

so that someone else can duplicate it at a later date.

and Serial No. The
meferial is 2.8, .

identified according to code

laboratory code prefix for a new raw
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YIS T N T YTIYRE D TR A T D Y e e
THERDISES-UNIT 3-PART 2-Cont.

z5. Recoro all test data aund state a conclusion .

6. T cut any unused portion of a page and sign
& cate botzom of page.

7. Lol mo erssures cof data, signatures or _dates.

28. Correcticums should te made by crossing out the

original entyy, leaving it legible . Pages are not to be

Znizriec on each page should be witnessed by a person who ;

[
(Xl
[
b
t
+
¢
!
{
{

e thet the experiment was conducted on the

b. Feze shield When transferring corrosive materials.

" Clroves When handling toxic, corrosive, hot or cold

L iovon When skhin or clothing contact with materials

.

working around hot or cold vessels.

1. ALl reactions invoiving ho: resinous materials must be
cerformed in a hood .

32. The equipment rust be set up so that if the follo w1ng unexpect-
el situations ccouyr they may be controlled safely

breakdown

¢c. sgolilils
d. piluzzing of condenser
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EXERCISES-UNIT 3-PART B-Cont.

3. A Lire extinguisher should be close by the
rzactnicn appavatus.

4. Condeanser hoses must e cl&mped  or wired to apparatus.

5. ALL i SRR LY e materials wush be handled
in a hood.

38. 4 szfety shield must always be used.

37. The thinning step must be carvied out in a hood .
“he material must be stirrved continuously during
chinning to Trevent foaming .

38. In prepavring {cooking) a resin, the following should be con-
zrolied carefully: 1. zgitation 2. temperature
3. distilliation rate .

39. In condensation type reacticns, the addition of water
to the vesit ccok should be prevented.

X IZ zhe egicaticn ig turned off, the heat must be

turned oiff alsc. To starc up the reaction again, start the

egication slowly, imcreasing it to full rate, then the
T heat may be turned on.
. 1. ©Desecribe the method of sampling an alkyd resin during the cook.

The sempling tube musi be of sufficient diameter to prevent

excessive pressure builld up in flask, control pressure by finge

cvar an escape tubs. Finger should be released veriocdically

-

to keep pressurs a2t a levael sufficient fo blow cut sample and

RN
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&
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g
]
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H G The meso Re-533 o 64 A sy

G243 = 7735 X 343 = 5D
H-L = Jwy x 3.3 = .oy
H-2o = /7 0
k51 = Y. 0L
L e LT3 osgt et
HST = 64,0 - L = g.36 Jads = 5793
Gy = 26.53 — N7 - 2.08 - 1%.9/
B = /.81 joyST _f. 1™ = FYS
Tt SAo lo3y. 34 e e = 80.80
— Woirfrsa =3+ 36 = 8.3 == 40 == 2.77
C Hee3=_20:48 b3 =324 | s 225
: J2e- L(;xsax,;_,u,) 4. 50 . - Joo.y 8
o SpEEye__bo 253 = 07 c- w8
11786 443 = 100.00
Wolr'f pon | | 100 gl formtn (Prrts)
233X oy H-59 . 5133 % 7.4 =
I+8 Gw3 = 14X horz
gl ol = — I3 ' H-v -  945% jor45=
3:3¢ H-43v o ¥IX 623
: TeAote - &S 7002
Gobbmingpe = 2040 g g(gay  bThen 277X O3
/450 vs. Vi e HEX B3)
g .6 for RC-538 ~ g30.19
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do Acd . T gl

G P Doferclineliyd Ayil = LHOXSTY . 5qy

., X% (B7¢)(1err)
GP  Pof—ideitys B = 7 x579 - g
Qux /363

#72

N on —-ﬁjilnfd GPAe 343 —y701=-j2.9

ANt gt = € n)(E1Y) _ _ e
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B S

259,90
84.06
7415
NEEN
22103
Y613
3219
L 937

H- 57
H-1
G-+13

% sy = 5138

/oGP = TFieat

x
AXs Ha = (8'+.ot——‘22-7?)-771 = -

476.78
% HoL Condain | Vo T

174235 —~ 24527
1738

H-L = 34 X nseg = 7299

GFP=

49(.18

- 9@
& w337 - ?3 ? //a

3 Eﬁﬁu; St =

17415 X128 _ 219

2 &
ErRE = 45 40 A

148
FHoLx.0) = -84
22..03
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49 PROCESS"

ff} 1. The operation of "49 Process'" is by mechanical dispersion

through the _ghearing forces developed by _ pixins .

. with nitrocellulose fibers or vyinvl resin particles

acting as __grinding media.

2. Upon complgtion of the dispersion  agctive seolvents

are added to dissolve _ the nitrocelluldse.

3. The two types of first stage '"49 Process" Disperéion

are nAagn Process and 11/ 51 Process.

4. The following wetting agents may be used to obtain minimum

flocculation = : in the first stage:
a._ _ _Blown oils -
b. Svnthetic resins
¢.__ Natural gums and resins
d.___Refined Raw oils
e.___Special agents (H-185) (G-613) VS-4228

5. Give the procedure for making a '""49 Process " dispersion

using a '"46 Process" type first stage.
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FP-01-C-3
8/12/58

W-612 Green Gold Y-562-D .
W-622 Molybdate Orange |
W-630 Ferrite Yellow Orange :
W-679 C, P. Chrome Yellow Lt.

W=697 Shading Yellow

The following laboratory procedure may be employed in the
development of laboratory formulations similar to the above:

1. Select the diluent/alcohol system for minimum pigment
flocculation for the particular pigment.

| 2. Charge these into a quart can withholding approximately
25% of the quantity available from the formula.

3. Add all the mnitrocottom which agitating.

4. Add the pigment slowly while agitating. Additional quan-
tities of the liquids may be mnecessary in order to main-
tain the desired consistency which is similar to "oatmeal’
and very thixotropic due to the presence of the nitrocelln
lose fibers. The heaviest consistency (but still
maintaining agitation in all portions of the mixture) is
desirable in order to develop the highest shearing force
and maintain good contact within the pigment/fiber mass.

5. 1f the desired consistency is obtain under Step 4,
agitate 3 hours at 450 RPM. '

6. Stop the mixer and add all the active solvents and
remaining alcohols or diluents.

7. Agitate 1 hour at 450 RPM to completely dissolve.
(Solution generally occurs in 5 to 10 minutes, however,
see section under Plasticizers),

8. Add remaining ingredients such as oils, resins, gums,
plasticizers, etc., and mix 1 hour at 450 RPM to com-
plete the batch.

The use of a cover over the can during the first portion is
recommended in order to prevent excessive solvent loss with subsequent
change in the consistency and rate of shear. The friction effects
from the high intensity shear developed will result in a temperature
rise which should not be excessibe for the above mixing cycles.
However, surveillance should be maintained so that a temperature of
50°C is not exceeded. : '
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"49 PROCESS" .
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"49 PROCESS'"

7. The more aliphatic, hydrocarbon solvent used in wvinyl

"dispersion the more  fibers will be available

for dispersion in the '"kick-out" _state.

8. The lower the molecular wt. of the wvinyl resin the more
aromatic hydrocarbon diluent may be used.

9. To determine the minimum flocculation point required for
the first stage of the dispersion, a P/B ladder is made
and the viscosity of the individual samples are determined on

a Brookfield Viscometer. The Viscosity is plotted against

. e /I
the P/B ratio and the lowest point on the curve represents’
B - ‘ ,//

the minimum flocculation point,

10. It may be impossible to restart the mixer if it stopped

at the end of the loading operation or early in the

dispersion stage. Additions of pigment'\shoq1d be made

while mixer is running.
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3. __Ease of application

b, nifo a

. The three general film formers or binders used in'Tradeisales -

UNIT FIVE ~ Exercise 1

Finishes are 1. . _ 0ilg 2. _Alkyd  _resins.
and 3. IéEQZﬁé f*.1:5 ‘ » ' : , " % ‘
"Lucite! s yall ° Eaintf _
is the biggest seiliﬁg t&pe of trade sales product manufactured
by the F & F Dept. | | |
Another large volume ‘type of trade sales product is theg
310 | _ line outside House Paint. It als% use# an

gmnlsionllgggg __type film former. ) é

0il based paintsva:gxqsed in _exterior | ;~Paints.'i

Outside trim.painté‘uaév long . __oil alk%d

resins. o ‘  - %

.The three gloss 1éve1'finishes used in interiors are 1.% Flat

‘2. Sémi gloss | " and 3.]§§gh gloss ! . Where -
'is each used in a honée?v 1. _Walls 2. Walis or trim
and 3. Woodwork (tﬁjmj . | TR .

Give 6 general requiﬁeménts for a trade Sales Product. .

1. _Foolproofness . .

2. Stability

5. _Positive dxy

6. __odor

o

7. Fire hazard

A fTrade Sales.Bain;;shéuld after several years'storage have satisfactory
l. _dry “-m5f4‘ .2; «viggdsitv L 3._gettling

and be free offé}fvfékihning
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UNIT FIVE - Exercise 1 - Cont. SR

.;tafig.e‘Some,of the properties required for various types of ma{ntenance_tﬁ:
}t?ﬁtzj {1 paints are 1. __Snﬁﬂﬂ of dry, 2. ghgmjgah | _ vff; 
- resistance and 3 __moisture ' resistance. ? ’t'tl'
 f{;lO;iﬁThe two types of finishes used in the Automotive industry are:fj‘7
‘Jttv. o 'T'ﬁ7‘f and ' Eoamels . -
-*fffll.?tThe;' vLacguere: o used are _._"Duco" o o ‘: }:
© 7 and _"Lucite" . I Lo
 2'The'. En’._amel's'--~ ? ' ‘used are 1. _ "pulux"
o “‘i.:f “Duiﬁx'iob“ . and 3. thermosetting Acrxllcg
’:fl;Iﬁ;;:Two of the most important properties of Automotive finishes
“;‘are 1. urablllty ' and 2. _ appearance .
ni_lét ‘In an Automotive finish the c¢olor ' and gl2§§>
| | ‘t'retention“are'two~important appearance properties.
‘w§'15,f l Metallic . ct%'-t. . colored finishes are more flashy
than _ solid -i':: ' colored finishes. -

| 1611 The three kinds of:ondercoats used in an automotive paint system

+ are 1. Primer o 2. Primer ' surfacers

3'and 3. Surfacer i o : : « Describe the function of

. each in an AutomotiVe Finisﬁes System.

' Primer is used to provxde an adherxqg:surface to, the metal substrate

o
" R VA

Lupon whlch a surfacer or topcoat can be applled ' Surfacer is an

1ntermed1ate coat between primer and top coat to‘promote adhesion

between primer and.top_coat. Primer surfacers are single coat which -

act as both primer and surfacer to promote adhesion of top.coat to

metal substrate.
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UNIT FIVE = Exercise 1 - Cont.

17. Automotive _ primers _ are generally applied by dipping
- _sheet metal or
spraying bodies

Automotive topcoats are applied generally by spraying

18. Name ten types of film formers used in industrial finishe; and

the types of end use for each.

Film Former End Use
1. Nitrocellulose lacquer Furniture
2. Modified rosin varnish Can Coatings
3. Alkyd resin | signs
4. Alkyd/Nitrqgen resin Metal cabinets
5. Thermosetting Acrylic Refrigerators
p 6. '"Lecton' Acrylic latex Wire Coating

: | 7. !"Teflon" Fry pans etc.

| 8. Epoxy ' Washing machine
9 Polybutadiene resin (Budium) Can coatings

10. Styrenated alkyds Furniture

19. Name ten different kinds of industries using Industrial Finishes

(See Industrial Sub-Classification).

| 1. Insulation
; 2. Industrial Machinery
§ 3. Electrical Machinery
é 4. Farm Equipment
%\\ - 5. Can Coatings
é \\\\ 6. Coil Coatings
:_ilg . 7. Sign Industry

8. Wood Finishes

-~ R FE R R D S A N L R AN R SO R K LR KRS SR SO R SRR AU O N N R LG N
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'”"‘73;??UNIT FIVE ~ Exercise 1 - Cont.

9anwmms)
10’ ;Eu:ninnxe_£manal_and Hood)

'-;Name Cen kinds of subscrates used under Industrial

'=ij?topcoat fxnishes. - : o '3!lfvf’"

UL Weod |
i 5. _Bare steel
. 7-_.2___&__&, lastics
'Zaf?ﬁf[Bé _Prime coatéd materials
‘ 9.’ _Galvanized steel 7
0. ;1;g_g;g;g_ixgzggglas§) ;
| ‘ Nam"e"_,é‘e n'ipéthdd,s of application of finishes.

'f'ﬂ;Z-; Flow coatigg
. _‘f"‘ 3. Digping

"*.._:45 Electrostatic Spray

- ;':,":.‘,'5‘.A.iv":,stenc].]_ling (Sllk screen)

’*yzﬁivaolle:coating

7. Ternespray

"' 8. Brush - | | . BN

9, ’noccar-made

10. Electrodeposition . ' ' |

Name five. genera]. properties which Industrial finishes

: must have

L. Corros:,,on Resistance : o L

' . 2. :_Moisture Resistance .~ .- .. ]|

]
|
L S e R TR RO
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'Vf',*ﬂuxr;FIVE - Exercise 1 - Cont. e

3$}:4 _Rg;alngd_angﬁﬁxanﬁﬁ
-5 El zhj]:txﬁﬂhia BQQ!EE ance (Mar Resistance)

' . paint required.
: gt;ly fRefrlgerator . ; ' : a. Heat Resistance

 h;§2:;fWashin8 Machines " b. Non toxicity

f71 ff43;?iStoves‘ *{ e ~ ©. Alkali Resistance -

. 4. Tin Cans © d. Non-Sticking
. ””iﬁéQiﬁAluminum.Qiding i ' . f£. Light Reflectance

o loowre . g Beauty
i‘"iB,ffFryihg Pans S "h. Formability.

S

co10. V;?lﬁ‘?fé#c?nt_mmp Fixture . Outdcor Durability

"ﬁmatch the’ type of product ‘with the special propertY °f -

 (3§ 1?

'*Tf;SJf:Signs S . e. Grease Resistance -

@

®
(L

)
B CRHA
| - (6)
) *-Qgi'Wqu Fh¥nit“re o - _i,ﬁElectrical Re31stance @

3

 "(55: ;

- . ‘:' v [ ‘
b
§ : !
. S
i T
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UNIT FIVE - Exercise 2 - Continued
AUTOMOTIVE AND REFINISH FINISHES

10. 202 Line N.M. -(@

"Duco" Lacquers use single pigmented _tinting

Lacquers

in their formulation.

Define the three durability groups:

durability after 8 and 12 mo.

1. Group I shows no appreciable change after 4 mo. ind good

than

2. Group II shows more change after 4 and 8 mo. exp.

Group I but equal to Group I after 12 mo.

3. Group I11 shows excessive change after 8 mo. exp.

and acceptable

durability after 12 mo.

Using 246 Line formulating practice answer the following problems

and questions:

246 Line products are formulated at 30 to 40

and at a viscosity of 35 to 45 seconds in

246 Line products use 253 Line single P

lacquers.
A blue "Duco', 246 Line product was color matched in
and found to have the following pigment composition.
 W-50 - 58.3%
W=505 - 14.5%
- w-312 - 18.1%
W-222 - 9.1%

% soiids
' a number 15 Cup.

igment tinting -

the laboratory

Since it contains W-50, B-630 was added to adjust for hiding at

the rate of 1.75 times amount of 253-050 used. Calqulate the

100 gallon formula using 253 Line Tinting Lacquers aﬁding any

i
i

modifiers required.

T B R e M R R R A DS R R R LR R S S e
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e

B _tnerte’ o Acrylic . lacquers "
S b Spyn 100 Epamels .
5,‘_.-and 5. .. Thermosetting . .Acxrylic Enamels ’. '....: ":
7_Show ﬁ?e typefofiFinish‘for each of the following lines. ?{;;f

 1Lines

3..93 Liﬁe'fi:Vé,if  ‘3u N.M) 'M.;Hﬁfﬁﬁf5“75

o 4e74mime T, ®aewi oo
5o 798 Ldmet oo N M) e

6
7

8. 945 Line
. ine

: UNIT FIVE - Exercise 2

" AUTOMOTIVE AND REFINISH FINISHES

'fii:The‘ggnéralftypes of Automotive Finishes are 1. Unucoﬁ'

Type of Finishes

1- ._93 ﬁine ..'_'m.x;Ln.uz:.'..,sz;.cl.....133\41_.1.n;i.sl::_lzname-.ln_~
’ .-:i -':2 . 246;:141113' ' R | i "m]g.g" Refinish Lacquer ,‘ E
o 3. 938 Line v . ¢+ _Acrylic thermosetting FEnamel
.. 4.79% Lime . "Dulyy 100" Automotive Fnamel

. 867 Line .~ - ' iucire" acrylic lacquer

B 6 '4780 Line: ;*.‘DnlnxL‘._Aunmnn.Lze._Baking_Enamels
7.9 Lime T rDulux 100" Aufomotive Enamel.
8. 766 Lime  “Dulux 100" Automorive Ensmel .
S 9. 942 Lime. “Lucite" Acrylic Lacquers .
"'”7’__"~_;_".;"1o.v,253 Line WWL___
o ﬁiilndicate whlch of the following lines are Metallic or -
“;ﬁ‘Non~Metallic.A circle appllcable abbrevigriop‘.i?g?i'”'f ‘
?  1.{772 Llnef N A |
- 181 Line

. 863’Linel}-‘,j}.;-: 1 0 NoM. -

877 Line L N ()

. 930 Llne i i ‘

DUP030049723
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: 100

'246 Line is formulated at
”>'mils dry hldlng.

'UNIT PIVE - Exercise 2 - Cont.

. AUTOMOTIVE AND REFINISH FINISHES

"ﬁ;Give the two  basic formulating rules to obtain a specific:'

"ﬂcolor.

.8  to____ 9290

. The amount of B-630 which can be added should not exceed

4 : l times the amount of 253-050.

12,
‘' and W-222 as 253 Line Tinting Lacquers.

._2.1<Request permission from Flint Development Laboratogx_

A 246 Line product requires the use of W-381, W-382, W-300

~mecessary to be sure these.can be used in a Government

Speciflcation product.

1. Check Government SPElelcathRS.ﬂf.

tho use p;gmentatlon.

A s B e =
A R

Describe procédures

LR ..J uf»,d,ﬁf“;,if
R SRR I S
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13.

14.
15.

1. PX
2. RL~233
3. HE-111
4. H-116

“UNIT FIVE - Exercise 2 - Cont.

AUTOMOTIVE AND REFINISH FINISHES

In order to obtain proper color matching im the plant,
the amount of 253-0527 required was 5.8% of the total formula.

This percentage is over the limiting amcunt in the

Formulating Practice. Consult the Responsible Plaﬁt or
Development Laboratory to obtain permission to usegthis amount
of the pigment. John Marshall of the Phriin Plant%Laboratory
is the Formulating Supervisor responsible for '"Duca" problems.
246 Line Dark Greens contain 10 % or _ _less | of 253-050.

246 Line Vehicle has the following compositiom.

i R TR
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9.

10.
11.

12.

13.

and _ Manganese driers, respectively, used in 93 Line.

UNIT FIVE - EXERCISE 3.

- "DULUX'" FINISHES

93 Line is a line of _ghort oll _ _aix ’ dry

"Dulux'' Enamels for Refinish o trade..

181 Line is the Metallic line similar to 93 Line.

What is the durability required for the 1ine?msrnup_ll_nr_hennér  ;

_Flint .- _is responsible for the line.
STp: #74 = covers te;ting of 93 Line.
93 Line is éppiied by ' spray o ‘ - '
“H=323 s W~-800 and _W-862 are bleeding pigmehté;~:3
" W=622 _ Molybdate _Qnﬂngé ___may be used in Olive o
Creens but _ flooding must be checked. n f
The vehicle for the 93 Line is RC-3179/RC-3140.
H-257 | ‘and H-596 are the solvents used in 93 Liné.‘
~ 93 Line is éackaged at 50 to 60 o éecs.,“

in a Parlin #10. eup.

H-17Z VD-5822 and H-l73 are _ Cobalt »_Jﬁuulﬁ_#mmnn_mw  ‘

All 93 Line products are reactive “gir ? zinc.

A 93 Line product was formulated to a standard using the follow-:fﬂ

- ing amounts of 42 Line bases. Calculate the fbrmu&a using

“'Formulating Table No. 84 FP-06 86 T*{;QJT“ ’7 ) Lo S
42~ 655 - 37.2 76 5% . o | )
42- 300 - 44 4,9 ” : .
42- 225 - 1.5 0.7 :
42-5043(H) - 6.9 -~ 17.9
' SU.U IUU U?

P
Ny
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UNIT FIVE - EXERCISE 3 - Cont.
|
|

15. a. Calculate the percent of each pigment in the forﬁula.
{
b. Calculate Volume Solids, Pigment Volume, Weight Solids
- and P/B by weight. See separate page. ' f

o : I
.16, 780 Line quality is a blend °f._nnn_dnxinz ) 01r

alkyd drying . _0il alkyd and nitrogen . resins. .

17. It is intermediate in quality between’ 794 ? ‘Line
| and conventlonal "Dulux" Enamels. f
3;18. Name the properties which must be checked when developing a

4

“'780 Line product,(

l.__Fading -~ 7.__Bleed

' 2.__Chalking | : _ 8. _Hiding

3.__checking ’ : 9. __Initial gloss

4. Bronzing 10 -—Bake discoloration
5.__Blistering 11.__color drift

6; Spot sensitivity 12 Flooding

'.19. Indicate the baking schedules for the .following baking band prefixes:

Baking Band Prefix . “‘{. Baking Schedule (Color)
1. A 3a%ﬁﬁ§m ', o 40! x 225°F &3
2. F T o0t x 300°F
3. ¢ 20" x 250°F
4. K . 30" x 250°F
5. M 30' x 225°F
6. N 60'_x 180°F
7. 0 - _30'_x 250°F
8. W. » T _20' x 300°F
20. 780 is generally sprayed at viscosity of __18 to . 29
‘seconds in a ___ f4 Ford 5 cup..

DUP030049727



21.

22.

. 23.

24,

25.
26.

UNIT FIVE - EXERCISE 3 - Cont.

In shading, select the tinting pigments which will

. require the least shading to obtain the desired color.

Give four basic formulating rules for cclor formulation.

1. Keep the number of pigments to a minimum

2. Do not blend complimentary colors.

3. Do not blend colors with complimentary undertones

4. Do not use lightfast pigments to tome fugitive colors

The two blacks and two whites used in 780 formulations

are: 1. W=-123

2. W-13
3. W-224
4. W=-225
W-13, Lithopone s is used only to tone . reds and

maroons darker than W-862, |
W-123 is used at P/B of _ 20/100 or _ 35/100 .
Determine which P/B Ti0, should be used with the percentage

of the following pigment combinations: P R
W-224 - 0.5% W-785 15.0% -
W-630 - 1.0% W-519 2.0%

Ww-312 - 2:0% - W-225 1.0%

W-123  -96.5% | P78 = 357100

P78 ="207I00

DUPO030049728



e ' UNIT FIVE - EXERCISE 3 = CONT.

i
i
|
!

W - 27. W-224 has a _hzgwﬁ undertone. W-225 lampblack
vtfﬂ;i_- | has a __ blue undertone. E ‘
28, 45 1224 is used when less thén 0.5% We224 . .

ié required. : ‘ , ' g : _
29. 0-780-57625, Green "Dulux" Baking Enamel, uses 42-785, 743-123,
743-612 and 42-225. | | .
a. Whlch pigment is used outside formulating practice? 743-612
b. What properties are affected by the above pigmentation.
Bleedigg, low hiding, expensive, improves durability,
30. What is the effect of adding W-582 at a rate exceeding 507 of
the pigmentation? Increases mixing time and color drifts.

'31. Give good and bad qualities imparted to a finish by the following-’

3 S Good Bad
. l.. W= 382 a._Lightfastness EKEﬁnﬂilﬁ——-—-—
| . " b._Nonbleeder Humidity color drif
N . L
(P SO - 2. W- 300 . a.prightercolor _  Color drifts
' | : “*  b._Gloss Retention C6§£ '
3. W- 819  ::i‘dfj'a. Lightfastness Expensive
-b. Non bleeding ' Hiding
Ty ‘
4. W- 862 ° . a. Durability Bleeds
‘ib,'moderately priqed_ Alkali spot
' resistance

DUPO030049729



32.

33,

34,

35,

36.
37.

UNIT FIVE - EXERCISE 3 =~ Cont.

Whites must be toned with lightfast pigments such as
W-505_Monastral Blue , W-785 Monastral green or
W-630,Ferrite.. Yellow .

At least two __ toning pigments are required in all

white- enamels.

Give the resin combinations for the following qualities:

a. Q - Bake . b} G - Bake - ¢. American Motors
1. RC-3113 _ 1.RL-3141 1._RC-3113
2. RC-3126 2.RC-718 . 2._RC-305
3. RC-731 . . 3.RC-731 _ 3._RC-718
o 4. RC-731

1 % VH-5379, _silicone _must be added to 100
gallon formula. ' ‘ '

What does VH-5379 do to a 780-line finish? Adds good working pr g ,

such as flow, sag resistance and gloss.
What is the purpose of adding H-669, Tniethylamine? Io imgrove

loss and hardness stability.
38. “Describe the 5/50 rule as it applies to 780 line. See

41.

next page.
STP 59 - ig used to control 780 line products.

d. Write up a'0- 780 line formula for chevrolet Truck, on a green ?f

~ sheet, with the follow1ng plgments. ‘ v i
65.7% = PIB of 35/100 © BN

743- 123 -
© 42- 686 - 33.3%
42- 622 - 0.7
. 42- 224 - 0.3% |
- . TOOT0%

b. . Show the items requlred by FP-OB - Sections 24 25, 26 aﬁd T
27-A. ‘See attached page. ' v

The plants have complained that av780-1£ne product is too low-

~ in hiding and W-123 ‘must be added at a P/B of 65/100 "Calculate"fa
- 4/,the values for the:resxns,hown on FP-06-75 for this P/B. |
o j:l39-3126 - 41,5; RL-3113 **47f§11-393731g7 41.6“ i
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42,

43,

UNIT FIVE - EXCERCISE '3 - Cont.

KW-8925 is a less expensive pigment than W-81J and

experiments have indicated that it can be substituted

for W-819 in 780 Line products. Who would yoL ask for
. |

permission to use KW-8925;

b

Permission to use KW-8925 should be obtainedifrom

W. P. Colio and Flint Development Laboratoryi

_ A product is developed in 93 line which‘requi%es W-686

Chrome Yellow. What approval is necessary to[use this

|
]
!

pigment? | §

None

&Y

PR MR R R
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* " UNIT FIVE - EXERCISE %4 .
'MLUCITE" LACQUERS AND ENAMELS

. ‘The name of 867 1i.ne products is___High Gloss Thermo- E]Q.Yl

"Lucite' Acryllc Lacquer
867 line contains a high viscosity grade of __g_gm |
" Acetate _ Butyrate . It is used to control Mg;;“gg
.1_867 line 1acquers should not require Eolishigg — for at least
twelve months Florida Exposure. C e
867 line is tested by STP_ 43-B . '
g J'These produc.ts'.ate ‘vformulated at 33 . to 34 | % weight

solids with a package viscosity of ‘40 to 80 secs’. in a .

" #10 parlin cup. -

These products are 'ai:'pli.ed by _spray_ CL v".L‘hey are reduced . .
| with a "Lucite' thinner to a v:.scosity of 40 ' t:q} . '
| 45 secs. in a #1 Zehn Cup. ' | .
They may be buffed or _ bake _sand -  _\ haked ___to
. obta:.n optimum gloss. o 3"
| ‘ 867 line Metallici are formulated with R68 {;na
Single Pigment tlnting lacquers and 867 . ) ;iﬁe R
Metallic (Alumlnum) Tinting Lacquers. o - ! '
‘ 867. 0105 . is the recommended Alumi.num ﬁaste to be
used. |

H:Lding is adJusted to 2.4 __to 2.8 Mils. 1If the hiding is
at 1.8 Mils.; how is the hiding adJusted? with the aggrogglagg

balanggd glgg;}y spggif;gd on fgm;]a gard
901 9116 is used to 'prq‘mot'er{j%';_- wet color stability. o
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UNIT FIVE - EXERCISE IV - Cont.
"LUCITE" LACQUERS AND ENAMELS

12. G-401, U. V. Screener, is used to improve the resistance to

checking.

13. The three classes of Metallic lacquers are 1. Low
2. Medium and 3. _High containing 1. 0
to_8 %, 2. _8 €0 _50 % and 3. __._ 50

to 100 % Aluminum Tinting Lacquer to Total Tinting
Lacquer Content, respectively.

14. Give the general rules for additiom of G-401, U. V. Screener.

\\\\\\\ 1. Add 2% G-401 on binder solids to all colors except
,___,—// . Maroons, Reds, and colors gongaining_hxixgng_i;gn_gxidg

2. Add 17 G-401 to all colorsvcontain;gg 1-1QZ hydrous
iron oxide. J

b .
3. Add no G-401 to all colors containing moré than 10%

|
'

hydrous iron oxide. i

15. Following the shading of a low Metallicl"Luciéeﬁ Lacquer,
using single tinting pigment lacquers, *mggiq_iz of RK-3168,
based on the amount of lacquer, is added to t%e developmént.

16. Low Metallic 867 Lacquers should have _33 to?uéé“m%

 solids. Solids afé:adjuéted with a 2/1 blend?of H-30 /
H-79- . |
17.  All 867 line prodﬁcts are doped with __ 0.137% of VH-5379

18. vLow Metallic Lacquers contain no high wviscosity CAB.

19. High Metallic Lacquers contain _ 40 % RK-3158 of total
formula. |

- . ~ 20. High Metallic "Lucite'" Lacquers use RK-3172 to adjust

hiding.
21. A mill base formula is obtained by using the FC-11

computer program. : |

R VS g s s

ik EN U S

049733

DUPO30




‘V_ﬂ:Give the binder solids of a high Metallic Lacquer.

: Lf  L

‘ . 2.' Sant1c1zer 160

eafe-UNIT FIVE - EXERCISE IV - cont. | 3 1.l\if"°lz*"
f "LUCITE"-LACQUERS AND ENAMELS .

Acrvlic S? 1% : - ‘ G-401 - 0.0-2.87
o gos1s :7-94 '
G=522 - 11-13%

H=654 _ 27.3-24.5% | BRI A

--The”#ehicle-of'867 line is composed of the following:

"lffflﬁl". Cellulose acetate Butyrate

. __silver - formulations contain 5% 901-2115 fortifier to

- improve __ check + __resistance.

H;lAn 867 lipe_prOduct'shows 2.4% 901-253, plant experience has
.h'indicatedftﬁat?an’additional 2.0% is needed. What must be done

to peviselferﬁulé? . Approval of Flint Development Laboratory is.i"

;:fﬁgxeﬁdifedfbefare revision of formula as it is outside of S/SOurule.

‘..‘» o

iifU81ng the nomograph on Page 8 of FP-867 determine the amount of
RK-3172 to be added to a factory batch of 867 line lacquer.

" which initially had a hiding of 1.5 mils. 75 pts/100 pts unadjusted
o . 1
_ Define 938 11ne. 938 Line enamels are non.metallic ba

_The 938 line vehicle is composed Of__anxenp < __Aarv1{ﬂ

_ polymer modified with Mﬁ]am;ng Eazma]dghxﬁe 5ﬁﬂn~

DUPO030049734



29.

30.
31.
32.

33.

UNIT FIVE - EXERCISE IV - Cont,
"LUCITE' :LACQUERS AND ENAMELS

The following are, the general properties of products in the

' 938 line:
1. Color change
2. Alkali spotting of Chromes
3. Bleed
4, Hiding deficiences
5. Color drift |
6, Low - Initial Gloss
7. Reactivity of chrome pigments with catalysts.
The minimum bake for 938 line is - 30' xé 250 °F |
Minimum hiding of 938 is 2.0 ‘mils. | o

Define Group I and Group II colors.

Group I - No blistering, checking or loss of film integrety

after 24 months Florida exposure and no color change or

significant chalking after 9 months Florida exposure.

Group II - Same after 24 months Florida exposure but,

moderate color change after 9 months exposure.

|
The following pigmentation has been shown to give a
satisfactory match to a standard. Determine whether it
meets the formulating practice for D-938 line|for American

Motors. If not, in what way is it outside of practice.

909-630 - 52.0 909-630 and/or 909-582
909-582 - 31.1 are notéused together.
909-224 - 9.3 _ggggggﬁéog-ego is used
909-785 - 5.9 with W-505 or 909-582 is
909-124 = 1.7 used with W-687

100.0 _

i S A RSB R LA R I (e £ O RN S R oy
R R A K R N R e G A
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"~ UNIT FIVE - EXERCISE IV_ - Cont.
| l}"LucirE" LACQUERSiAND ENAMELS

, What deficiences will this pigmentation have?
.'-4:1 Gloss retention ~ :

”3f2 Alkalf Spot Sensitivity

LI .

‘35; Give the theoretical composition of Rc-6025 and RC-6031.
o Rc-eozs L. Re=603L

"‘s L wﬁ;-ﬁ::Bb.O'; s . - 17% .
MMA LS 26.4 MMA - 26 -
‘2-EHA" .7~ ~25.0 2-EHA - 36 3
_HBMA - 16.0 HBMA - 18 =
MMA;' g‘ ,2.6 MMA - 3 :

]f The viscosity of Rc-6025 is _W to .Y and®
).1of Rc—6031 is. S Q ' to ___Q . |

37: To use a resin blend of RC-6031/RG-T3L of 78/22 in 938 vhat

to use this blend

. What precautions must go on the formula When - l An iron blue -
Fis used and 2. Hyhl is used at 3.5% of the formula. S '
,‘_i Caution Gontalns Iron Blue'

: Color Drift Wait 15 hours or longer after baking_hgﬁg:g_‘
‘ Comparing to’ standard for colors. : -

: The maximum W-224 allowed in manufacture of a D-938 line product
"_is' _1.2% when the formula amount is. 4.8% W-224-Q§:bgn Bla ck

32 ' 5979 V:' is used to improve the maxr resistance of

D-938 line products._..g-
Why is H-41 limited co 3 9% of the formula?

!l a methanol sticker on containerse ‘ ff‘",*ff W“*iﬁvu;mu;;g

must be done? Get permlssion from Flint Development Laborato:z‘ '

LSNP s 1

2. Do not use more than 3. 9% of methanol on tQtal_hath~ueigﬁt;-;

T TAS ORI e

It is limited to 3 99 because at 4. 0% or above products require o

DUPO030049736



| UNIT FIVE - EXERCISE 5
<y INDUSTRIAL FINISHES

1. 707 line is used for General Industrial Trade.

2. 1t is intended for _Metal furniture use. It bakes at 30 x
“ﬁf{vi; 300 °F. f
: é, 3. It is applied by spray over bare metal or béking
. primers 764-29006 or 828-011 .
i -4, The following pigments are alkali resistant in 707 ﬁine.
. __w-300 - y-550 ;
2, ___y-312 W=559
3. W=355 W=785 '
| 4, W-362 W=-608 W=818
| 5. W=-383 W-612 _§-819
6. W=-393
.%f 7. W=630
. 8. _  W=505
9 W=514
5. The vehicle for 707 line is a mixture of RC-305 and RC-718 . .

6. Flooding may be reduced by adding up to 0.4 of VH-5379 .
7. Up to 0.9 % of 732-912 may be added to provide adequate

Mar resistance .

8. Using Table #51, FP-06-53 dated 9/20/67 prepare a formula using the
Low P/B White) |

| following pigmentation: (Use

42-630 - 32.8
42=-362 - 28.1
42-224 - 7.1
42-355 - 0.4
S 732-943 - 31.6 (see next page)
iy . 9. Following testing the enamel, it was found that additional mar

oo resistance was required. If "the maximum 732-912 is added, what
amount should be added to the formula.

7.9 Lbs.

RS R R R S R RS
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_fUNIT FIVE - EXERCISE 5 - Cont. ~ | 'gf,j~

.

-

Hlo.é”Calculate'gellon weight, weight solids,'ﬁolqme“solids, P/B o
: 'f:and pigment volume of your 707 formula. See attached Pagé‘ .fi&,7:7

1752 line ig a"u;gg . bake' ~ 1ine for 700 Induscrial

. v

Alaﬁﬁlndicate whether the following resins are Alkyds Nicrogen
‘ff;resins or Epoxy resins: |
S UL Re- 483 alkyd
fhz.'ch-'sosih;_Akad
.3, Re- 731 ' _Nitrogen s
4. V5924 - Epoxy B e S
‘"5.‘7Rc-3108f;f7-A1kyd o h.;f7f i7ah;'?:7;n;5?hfi&
‘_6. x R_C-.N718 § Nitrogen | CLE L
7. R 670 Aliyd L
8. 'cp-\lloﬁff°"uiérqgen }}‘72' ¥ | ;
9. RL-495 . __Alkyd ST . LAl
_10.. RC- 262 _ Alkyd - R A g

'13 Match the follow1ng 1ntermediates with the propexty they ;
‘produce in 752 1ine products. o 'i

v‘l‘ Improved: Hardness _ Vf*a. RL—495/Rc-731'<ir (4)'
2. Retained adhesion to zinc _b{ 732-912 -1 (e)

iz Maximum Heat Stability c.‘VG-5924,*fh‘A (2)" ‘
| _z'hld. RL-495 -;37" ”:« (»
- 5, Reduced Gloss %5jh  7i;iffé. 32-17980 'j;"e (1 :_}h
C " Cofeeeello Ll
51ﬁ' ?,‘Abrasion Reslstance :f1~lg. 32-529711 N‘7(45IVQT7Ti;.{ﬂP

by Maximum Durability

6. Mar Resistance

’ - N R st
; 4
v R N I PN
. R e . P

et L B R G RS
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s 14.

which should be used to give maximum gloss by using
and whi.ch fot reaistance to pigment sett:ling by usi. '

17.

_ Re‘fe_r tq ‘FP=05 ,1'

UNIT_FIVE - EXERCISE 5 = Cont.

. FP__780 should be used as a guide'for pigment selection

“in formulating 752 line exterior enamels.

732- 943 s.s uud aa t:h,e white dispersion for :Lntar:l.ar use.
.Give the two white dlspersions for exterior use. Indicate

the figure (1)

© 732-10163.

“yintes SR

@

Indicate for what: purpose each of the following Modifiers are . L
T ‘used. SIS e | '
1. VH-5379" ”(lb)?"a. Flooding and silking~resiscanc¢‘,
2. T- 8805 " (e) “ b. Sag resistance ” I
,.“.,3.. VH=5324. ,( c ) c,. Frosting resistance‘
4, VH-1260 .(J?"-)f i d Aeration stability |
5. VH-7552 -(‘dt)v’,_;.."“e. Reduction thinner ’
The minimum ratio "ozf H-12 to mnitrogen resin 18 __ 85 orgq - _‘
‘te _100prs | . ;»4

In formulating a ‘752 line product 300 grams of RC-262 was used,
. to promote maximum viscosit:y H-669, triethylamine wi&s added. ‘ l
How many grams of H-669 should be added to the fonmﬁla? (14. 1)

state t.be. mles for mi.xing 700 l:lne product:sﬂ__:

‘ K

e S

DUP030049739



21,

22.

23.

UNIT FIVE - EXERCISE 5 - Cont.

Using the attached formula for 724-64730 determine the
folldwing: |
1. Pigments used in formula. W-384 96.04%, W-818 0.39%,
W-259 0.03%, W~-1021 3.547%

2. Percentage of each pigment based on total pigment. See

-above.

3. Pigment Volume 9.16%

4. Total Solids (weight and wvolume) 54.0% 40.77%
5. P/B 37/100

6. Vehicle composition (solids basis) RC-6028/RC-731 = 60/40

RC~6028 uses monomers, Styrene and _Cardura E Ester

Acrylic Acid.

Mar resistance is improved by use of 32-5979, Polymekon Wax

dispersion .

DUP030049740
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. page 2
8/24/67

f pigmentecghfinished products shoul.d follow the format below:

e Ingredleq (Note:1l) : . g ': Manufacturi EE ﬁireggidns;
S (1) Res'/ns - ; ";f’\"'

’l.!f'(z) Alyninum Dispersions or Pigments
'(3) Ppi;mented Dispersions above 2.0#/100 Gal.

--—-—/"”""--"-“""'-""""-"""-“""-"""'""""""‘f‘"Add in order (Nc

 ;.(5)/Pigmented Dispersions less than 2. 0#/100 Gal.
ﬂi(s) Solvents (Note:2)
/fﬁ---~—-----—-------------~--—------------Shade to standax

' Products are required to obtain maximum properties.

= systems, classified as "alkyd portion first" or '"nitrogen portion P
" first'". To determine which order-of~addition sequence to use for a N
‘particular product, separately total the weights of (1) all disgersions : ;
_containing alkyd resins and all 330 Line dispersions, and (2) a
. dispersions containing nitrogen resins. If the total weight of the - '\
f-a].kyd ccntaining d:l.apersions and/or 330 Line dispersions is 1arger use *

Fp-05

B. Order-0Of-Addition and Mi.xinﬁ Procedures - Non-ﬁlended ;
" Non-Aqueous Pigmented Finished Products , .;Mt o

The order-of-addition and mixi cycles for non-blended

(4) UDiers, Inhibitors, Additives
30 minutes.

to viscosity.

1. The ingredients 1isted in each ingredient category in any . .

- single stage are added 'in order of decreasing amounts except '
. for the "Solvent' stage. The order-of-addition within the ' .-
. "Solvent" stage should be dictated by the individual require- | (7}
- ments of the product. RE

If there are one or more thinners added for other reasons IR G
than for viscosity adjustment, these should be separated from =~ -}
the thinner or thinmners added for viscosity ad1ustment by a -

* line. The manufacturing directions should be "Add and mix".
Solvents added for viscosity adjustment should be added as the
last ingredient (s) with manufacturing directions" of "Shade to

" standard and thin to viscosity'. o g R

. 3. While addition of ingredients with mixing may ﬂometimes be an’
- advantage, the phrase "add in order with mixing'  should be
'used only when necessary for quality reasons, etec.: .

b

,-7'{«.7;.1

C. Crderaof-Addition and Mixing Procedures - 700-Line
= Pigmented Finished Products

Special orders-of-addition for 700-Line gloss Pigmented

There are two different orders-of-addition for 700- Line

13

DUPO030049741



o - ST -, - .. Fp-05
e ST ’ Page 3
_ ' 8/24/67
; ﬁ . . .
. the "alkyd portion first" order-of-addition.’ 1f the total weight of
the nitrogen containing dispersions is 1arger use the "nitrogen portion .
firs:" ordex~cfwaddition. . . ’ﬁ;ﬁ'«

The order of addition and mixing cycles for a11 700-Line gloss .

:'Vproducts should conform to the following procedure'_

»i (1) Alkyd Portion First A . ‘ ’
" Ingredient (Note:l) . . . Manufacturing Directions "

1. Alkyd resins ' » o s n;.E”j_nJéﬁfﬁf~H"
.0 3. , Alkyd containing aluminum dispersions or pigments. I A
iy 4. 330 Line and alkyd containin% pigmented dis— ”..2 R o
S persions greater thamn 2.0#/100 Gal. - T I R
i eemenan——- "'“""'""”""---‘°--~-------~--Add in order. (Nbgees) Mix

: S ~ 15 minutes. ‘ ‘

'5. Nitrogen Resins. . ' o

6. Alcohols or other oxygenated solvents.

.f;Q:»7£'~N1trogen containing Sigmented dispersiona SR R
'~ 4. greater .than 2.0#/10 Gal.-. R ) “

8. Additives & miscellaneous minor ingredientf.

-------—----------------o----e------~-~--e~~-Add in order wich‘mixing.ffi“i

Mix 15 minutes., .
9. All dispersions less than 2. 0#/100 Gal.{- '

~10. Solvents (Note:2)

»‘ _.__,,_______,-.._...-_..........-,-------;u—--um--w---‘-bShade to standard and thiﬂ
. . SRR viscosity.

(2) Nitrogen Portion First

) -

“Ingredlent (Note 1)

i P
e g .

D Nitrogen ‘Resins .

W'Z.‘ Alcohols or other oxygenated solvents

3.f

Directions ."_ |

DUPO30049742



. - - T R TR , %
v ' . [ f !

3 - e E e L B . ' L }
e FP-OS R Tt L e B R
.. Page &4 i G C . E ' e e
. 8/24]67 - T - AT _ T R
‘l‘?_'?;.“,;_ Ingredient (Note:l) "'ii._., o “ R Manufacturigg Direetiona - ji:‘
! ;‘4 : Nitro an conteining diepereienn ree:er . . '.',f'u " o
_;,': than 2.0#/100 Gal. mw,‘,‘vwﬂﬁf‘_w”r DR -*ﬁ":wrf-’ﬁ N

B ¥ N - .--r . L . o .e

B --------------------&n------hn-u-d----&ua-u.n--Add 1n order (Noce 3) : ’

B S L - R 5 minutea.,. : i

"*fs._ ‘Alkyd Resins. | ?‘3

6. . VH-7552 and VM-7790

e 7.' 330 Line and alkzd containing dispersions
: greater than 2.0 /100 Gal.,;

8. dditives and miscellaneous ‘minor. ingredients.

-~-~---------~-~—--~----~----*----------~----Add in order (Note 3) Mix
o - M 15 minutes.'~.ﬂ ‘ ;

-9, All disPersions less than 2 O#IIOO Gal.o,{,i . ‘3l i‘f Twﬁ,‘;;5lf
;10. 801vents (Note 2) // ‘;,_jjtgt33;'bgﬁj E

E : S - to viscosity. A

NOTES. _
"~ 1. The ingredients listed in each ingredient category in any

N e S RN

pED

g single stage are added in order of decreasing amounts, except . L
for the "Solvent" stage. Order-of-addition within the"Solvent"« RSOV
‘stage should be dictated by the individual requirements of the _'a“ﬁ
product. , _ _ PTE E

"If there are one or more thinners added for other reasons RSN

“than for viscosity adjustment, these should be separated S

_ from the thinner or thinmers added for viscosity adjustment | - |
by a line. -The manufacturing directions should be "Add and | .;Xg
“mix". Solvents added for viscosity adjustment should be R
added as the last ingredient (s) with manYEacturing direetione of

« " "shade to standard and thin to viscosity' I

3. While addition of ingredients with mixing may sometines be an ﬁ‘: ;JQ
. advantage, the phrase "Add in order with mixing“ should ‘be used N
onlz when nfceasary for quality reasona,‘etca-‘ I I e T A I

. i : SO -“!.

[hpupmm. 4t icamr
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i UNIT FIVE - EXERCISE 6 S ek
' AUTOMOTIVE AND INDUSTRIAL PRIMERS . gy

Using the formulas 820 938 and-828-025 calculate the following

"for the product 828-025.
l. Weight SOlldS i 58.4% ' : si; 5
24 Volume Solids 35- 6% , o
#'_3. Vehicle composition (solids) o511 = 79.1 / RC-718 = 20.9

‘ﬂﬁ. Pigment composition based on total pigment.

oA wel2 56.1%
'f‘-:Jb‘ . W-1008 11.4
| jc- ‘Wféié' — 0.9 L
S W=93 3.6 ﬁ
: ‘,e~ gi205 - )
S R | | q
;S:ffRatio of prime‘pigment to extender pigment. 3£ 5/61 5 fg"
| _} Pigment Volume 32.8 e .g : Ll
‘“:'Compare the pigment volumes and pigment to biﬁder ratios
““fof 828-025 - Primer and 724-64730 - Ememel. | e
_ .‘““ . BB Pig.Vol. | ]
. 828- 025 - 168/100 32,8 - £ ;
é 724-64730 - 37/100 9.16 | | i

[

L i
'*5171”? 8. fVH-7552 is used to prevent skinning f o
e 9§.’H-522 and VM-7790 ___are used to prevent héxg Juuzaing

C Hf39;iggpiace;ogg" 1 alcohg! x ,] _;ﬁ . N:.;A

DUPO030049744




e _"I}Nn‘ FIVE - EXERCISE 6-Cont. &

l{¢Using the Marshall Laboratory Computer Center form,(;ttached),l é

‘request that the 828-1992 formula,(attached) be broken ‘down : %;

'finto its basic raw materials. pon receipt of the erdeowsfaﬁ 3
:determine the following.‘ ,.i.,- R wa“:: i§¥::"i

‘,1:1 ‘Weight solids - 60.5% . . . .
;3}2f9V°1“mg[§°;;ds ."32;7% “' o B

:";;_3 "pigmé:it:vol’ume 55.8% |

4 B/B 430.7/100 , |

L5.,Vehic1e composition ~ a._RC- 529119 507 = 5Q% | %

o ) Sl

T . €...RC= = 4

%aicgjiPigﬁent{composition - | :

| a _.‘i-_&”_ILLW 870 22.67%

“-“;{b W-1002 17.66%

e y=12 59.67%

';iZ“:Solvent composition - | "E

T a_HeE2 -4 ' (

b.__ H-601 - 69.0 | | s

c._ H-=583 -.26.5 _ RN L

L d.__H-287 - .1 RN

3'1‘w-i003'is used’to"feduoe hard settling . f

'w-ib02' and W-12 are extenders used to ;

'11 reduce. cost 32, reduce gloss and 3. promote adhegign

:ﬁi32-1992 is a SUW dispersion.
4;fsize barytes W-34 1s a 1arger sized bary;es and therefore
'cheaper than w-12 How would you go about determining whether

i We34 could be substituted for W-lz in this product? éxplain
# “1i'"Compare W-34 VS.W-12 in the laboratory in 828-1992.
/1f OK advise Flint and ‘request . formula revision.

4 ‘.

CRYSionB e i

It contains W-12, a fine particle f}‘i

DUPO030049745



92 for P/B and pigment volume.

828-025

pare

¢

r

19¢

'

_and 828-

/100

1992

. 828-

e e
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v,'»8

il oo UNIT FIVE - EXERCISE NO, 7 ¢ 1
1.0+ TRADE SALES PRODUCIS f7} )
'.-(’;_603,-,-9‘().4- as an exax‘npie) ) ‘
.".'?_Exterior house paim:s or trim paints use a Long oil

‘ hgﬂn oil.

anti sag agentsn

9

solids alkyd resin using ]mﬁggg oil or 'sgxfab'- i

The Solvent used is @ _high . Solvency . hydrocarbon

. (H-601 601 ) which has _glow evaporation rate. '
L The latter” property is to provide sufficient lap_  time.
. The driers used are 1. j-173 »2._YD=5822 and
?fs. | . A }f
an-sds Tertrary _ _Butyl  Perbenzoate s is & mildew - gf

inhibltor used in
VH-5379 antiflooding agent is a _gilic go].ution
blue o

colors only. o i?z'%'!-",

used mainly w1th pigments. : .

VM-7790, _Sova. Lecithin | and _348-18323 are .. .
SRR

The pigments used must have the following properties gloss

retention, color retention and cha]k resistance. i
'I'he products are formulated at a _yolume solids of
45 50%, and at a pigment binder that: wi].l give hiding at
': reasonable film thickners . - : :i .
Composite dispersions are used t:o prevem: gloodig_g i
and for sag resistance o346 Line dispersions are LG

used to tint exterior painta.

GnEes ST BT RN P
DUP030049747



"UNIT FIVE - EXERCISE NO, 7 = Cont.

(Use 60 360 as an example)

zﬁThe vehicles for interlors are generally RC~537 an
'VIQQg" oil
and high body resins is neceseary_f

lwhichﬂare

of

alkyd resins

low

:end hold Out.'ﬁ‘

.The solvent for: interior oil paints is __Low

d RC+3 39
The blend

.i

dr .viscosity

“odor-

mineral spirits; H=-632 or equivalent.

_lead

Interior paints do not contain

V%toxicity é}

M'ftlnterior paints use the following driers:
Jisb,l‘
2.
L8,
?:H-SB

»Calc1um»' Naphthenate .

Cdbalt Naphthenate

Zirionium silicate

Butraldehyde
Oxime

Sag control is obtained by two gfoups of agents wh

is used as an antiskinning

used together.: Match them

. group of two,,iu | o }iﬁ
. zime Oxide;‘;' i
Gelomer , ;

.

Caprylic Acid-*

Calcium Naphthenate

.'_?inp

Wilo_and'Wélsgjarégj

up by drawing lines between each

because of their

agent.

ich must be‘

DUPO030049748



.

..% . _UNIT FIVE - EXERCISE NO. 7 =~ Conte

;13,: The following pigments are used in most interior paimts.

Reduces cost

. (é)' 71. Rutile - noz

Sag control ',l'f‘f'f

(&) 2._Ca1eﬁwm Carbonate
() 3.Celite . . ‘c. Hiding
(b) 4. Zinc Oxide | d. Gloss control

19{f:Zinc'0xide is added at4the rate of _4-5 % on PigmentQ

'zo;ﬁfLike exterior paints, interior paints are formulated on the

basis ‘of volume solids and pigment volume. Determine

fdvolums‘sqlids and pigment volume of 60-360.

L - Volume SoIids 41.3%.
;f 2. Pigment Volume . 39.49

2L, Bases are ground _"48" Process.

r22; There are three TiO2 bases used show the code for each.

.

‘a. Base for Whites and Light Tints _32-6157 i *

~ .. b, Base for medium tints _32-6158

c. Base for deep ‘tints » ' 32;6159

"23 Interior paints “must have

of the contact of Plaster

detergents 5 with the

DUPQO30049749




24,

. Reference PTSP #25

25. G-743 _Rhoplex A c

3 ‘\»\2V6c .

| i‘, 29. -

UNIT FIVE - Exercise 7 - Cont.

Tinting pigments must be _ nom

bleeding for air

dry , . topcoats.

(Use 392-092 as an example)

33 » Styrene pBytadiene .

Latex, G. 798 , and G-1117 Resin Emn]sjgn are

"used as the vehicle in '""Lucite' Wall Paint.

The two phases of '"Lucite'' Wall Paint are 1. _external or continuous,

. and 2. dlspersed phases.

they imparc to the paint.:

" (4) Ethylene Glycol S 1.
(5) Polypropylene Glycol o 2.
(2) Non-ionic Surfactant . 3.
(8) Cobalt Naphthenate 4,
(9) Methocell X 5.

“ Match the ingredients in the first phaae (above) with property s

’ ’ »
| &
|

I
Mechanical Stdbllity

Dispersion
Pigment Wetting‘ﬁ
Freeze thaw stability'

Anti foaming

Water based dispersions are made by '

(9) Sodium Polycarboxylate Sol. 6. Wetting
(N Triton X-100 ’ - 7. Dispersion |
(2) Soya Lecithin i 8. To speed dry of Styreneaﬁtadiene
: ‘ Resin .
(10) Phenol Mercury Oleate . 9. Thickner
(1)‘Ammonia ' ' 10. Prevent putrefaction
Odor less.Mineral Spirits, H- 632 . is added as a
Anti bubbling_ageﬁt when paint is applied by roller.
The dispersed phase includes Latexes and pigments .

48 " Process.

Show-the use of the following imgredients im a "Lucite'" Wall

2.,¢Titanium'Dipxide & ‘  *; S (5) b LUWEfSGlOS%

i
]

Paint. ‘
1. V=Gum o oy g (3) a 'Reduces Cos&

-
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32.

34,

35.
36.
. 37.
‘W * . 38.

39.

40.

41.

33.

2. 78 Cu ft. Mill - 5' x &4°

UNIT FIVE - Exercise 7 - Cont. |

3. - Calcium Carbonate (6) c Adds Color

4. Calcined Clay (2) d Produces Hiding

5. "Celite" (7) e Hydrates V-Cum

6. 547 Line D;spersiogs' (1) £ Produces Thixotropy

plgments are used to proﬁidé

. stability.

The maximum fineness allowed is 2.5=4 Mils.

Color pigments added as 547 Line "47"Process

dispersions or purchased dispersions.
V-Gum and water are added together in the. first

part of the 48 Process" grind.

Colored tintings should be mixed a minimum of _1 _ hours

to affect satisfactory dispersion, as tested by the _brush
Sensitivity Test. i
Care must be exercised im mixing to prevent foaming .

Trade Sales products containing over 0.65 % léad must

carry a _lead warning notice. | j

A 37-5032 Green Dispersion is to be ground in tﬂe plant. _Ehe
following type of Mills are available. &
1. 227 Cu ft. Mill - 6' x 6’ |

3. 26 Cu ft. Mill - 5' x 1° ; ,

What Mill or Milla are required to grind sufficient 37 Line
dispersion to produce 1500 gals of 603-904 - twé 544 Mils

Calculate the most ecomonical batch size to make of 603-904.

1700 gal.

Give the name for the following intermediates
a. VD-5822 Lead Tallate

DUP030049751



42.

43.

&4,

45.

46.

47,
48.

UNIT FIVE - Exercise 7 = Cont.

b. 348-18323 Ammonium Stearate Solution

¢. VH=7552 10% Inhibitor Solution

d. T-8629 #200 Thinner

RC-427 is added to the final stages of a steel Mill?grind with

spins between each addition to prevent colloidal

shock.

In'32-6117, a 48 Process Grind, the final adds of resin and

thinner éhould be added so that maximum amperage der is

1 amp. every 2 mins.

What two precautions must be observed in scheduling

60-360 in the plant?

1. No high acid resin in previous mill dispersion

a batch of

2. No lead in previous mill dispersion

Give ratios of imgredients to;

a Reduce gloss  32-6097/34-123 = 65/30

b. 1Increase gloss RC-539/34-123 = 95/30

- of 60-360.
Give the chemical reaction between W-10 and H-555

ZNO42CH3 (CH2)6 COOH _ Zn(CO0 CHo)g CH3 o +Ho0

-~
L

In 392-013, the Latex & Thinner are added first. |

Give the function of the following codes in 392-013,

»

Code ' | Function

a. - H-506 | 1. Reduce Viscosity

b. H=-454 , 2. Fungicide

c. H-701 3. Odorant

d. H-632 4. defoamer - coalescent agsnt
e. H-542 | 5. drier

£. H-284 | _ 6. pH control

g H=658 7. ~Defoamer -

DUP030049752




49.

50.

51.

52.

33.

54.

35,

56. .

57.

UNIT FIVE -« Exercise 7 - Cont.

h. H~-609 8. VWetting agent
i. H=657 9. Wetting agent
j. H-314 10. Freeze Thaw - lapping

How does the adjusting for viscosity of a water based paiht -
differ from an alkyd type paint?

In water based paint you add all H,0 and increase viscosity

with VM-5751, Methyl Cellulose.

In alkyd type paint you add thinner to reduce viscosity.
Streaking of 392 Line dispersions are caused by _lump

- of colored pigment.

Water in '"48 Process' grinds should be added at 70

to 90 °F.
Why must W-1012 be added slowly (sifted) in a water dispersion?

For proper hydration

Name the S-4 and S-5 materials used in a batch of a 392 Line
product. Ammonia and Potassium Pentachlorophenol

Hydration of V-Gum occurs faster in  hot » water

than in cold water. g

P

Thixotropy 1s produced by the hydration of V~-gum .

Doping water based products is limited to 2 % on total

~ % on ingredient whichever is smaller .

20

batch or
Occasional/Steam cleaning of equipment used for water based

products should be dome to sterilize the equipment.

DUPO030049753
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: l??iééﬁ'iSO; (2 )..3. Semi-Gloss Interiors
‘{:d., 85°f (1 b 4. Refrlgerator Whites

.-..v » . Lot v * — B _,.:_, . R . .'

Match the gloss angle with the type of product controlled by E
f;that angle.:_pﬂJ\ o NGO

}i,b,ipeoo (3 ) 2. Textured Auto. Lacquer

.¥:1 TM-142-A ‘f.-ff- TM~-142-0

2. TMel43-A_ . TMel42-M.
3, TM-143-B

_t;Name the stages of dry. (TM-219-A)
: éil. Dust free. | ”
}'iz. ‘Tack free‘el.» . _'.':" !

4. Set to touch

LT sda

UNIT. SIX - EXERCISE I - Cont.

' };{What properties are covered under the test for Film Properties. 8

Color . ‘glgsa . ;

C 1;7 "Lucite" Wall Paint

i;;Give the TM's used in Color Matching 1nstrumenta11y.f‘;ﬁ7 ]f}{fff;ﬁf

'i‘;?g, '~ Hard drﬁ o 'e_ o v; 4ji..,3ﬁ"ff“'

i’
95 - % Gonfidence Limits of the test is meaSure of

';éthe reliability ' of the test.

To determine brushing time(as a function of dry

"tlme, TD-~ 5Q§ R ‘f “Brush Dry and Wet Edge time is used. .R;e'_ v

This testshould not be used as a control test.fp jﬁ:v

s ST

DUPO030049754



UNIT SIX - EXERCISE I -

1.  The three types of test methods are:
ae Tn'é

b.____ TI's.’

e

:,c;°' _TM's

e

. Only __T_ ..M __.'s are specified on formulas for cbnt:olx,':

"of products.‘

. The test methods describe a _test procedure.

| A Standard Iest ES Practice describes the way a ___u_ng_________
' of products is tested .

5f:1f a product is controlled by an STP,__no tests ate"

- generally shown on a formula .

‘-?_'vaost pxpducts are test‘ed for° (show the TM number)
 va. Dry . TM=219-A o RS
e .'f._’-‘b,' Film properties  TM-340-A . - S h : {"":» :

o «uv:..v«—_»-...:._.m..‘._

eu__Color - TM-350-A

"f";'d. Gal. wt. TM-13-

Other generally applxca‘ble test methods are. (show ™ number)

:". bo ) Bake . _5 ." o tTM "341"’A T : ' ’ D !
Ve, | ‘Gloss - D s T™M «204-F

d. Solids . - M -221

Name seven methods of;}application used 'in testit'zgf'of' products. ' -

a. " Brush

. b. Spfay

C. " Doctor blade‘_ B

o d. Wire wound rod .

‘e, Silk Screen

o f._ _Flow

DU P030049755’ o



UNIT SIX - EXERCISE I - Cont. ;
'vi'.Yov.i de.sire? to'control a product by TD-508-~J. What must be done,;.‘,
to get it 1ssued for control purposes?_ submit it to H A m:a;z ‘
w:i.th regueg; ;hg; it be issued as a TM.
y
What is the purpose ofa STPY__To list all tests gemerally
- applicable \to. a iing in one place._ This g]jmjnmg__mgm__f
 for showing all tests on formulas and it tends .I:.n_.ma.im:ain__t;hg... |
""5uniquality character of a uniquality line, o
‘Color Standards are either _wet standards or S!El
o plate standards.,
_,""'_Permanent Standards are given a 6 Digit Code. o
v 'I.‘he code indicates the general _ Color _of the standard “
B _;;f‘-'fand the plant B developing the color. | o
jb“_(Instrumental 00101: Standards have an _l e L ’ ’:l.njl‘.'_‘
»:the Gode and Sparger Standards an'__ PO

DUPO030049756




f‘uuiT SIX - COLOR PROBLEMS

| 1, Determine the L A and B values for the follawing G, R and B
§**vxf Values using TM~143-A. ' §

!

: ’ e ‘ ]
* RN

sooharli g, Gem 53028 R = 56.94 B = 48.820
(IR L=76.60  a-=5.11 b = 4.65
b. G= 3.040 R= 3.823 B = 611
: L=19.66 - a=2.32 b = 24.1L

"2; "The G, R, and'B‘Values of a standard are: G= 22. 64 R = 26 540

* B = 14.550, the batch has values of G = 23.240, R = 27.360 and.  [
B = 15.050. Is this batch a satisfactory batch, using zone G

’Vas the limits of acceptability? Plot results on Zone G Chart. L
3. A pilot of a blue 42 line base batch #5295672, was found to

'"T have a G value of 49 90. The G value of the standard is 51. 25._@
:_The tlntlng strength of the batch is ]§.2;5 % when the ' -
Sﬂjtlnting strength factor is 13.5. Calculate the pounds of

{f?vadgustment resin to be added 1f the batch siZe ik 1 500 lbs.

173. 38 lbs.. »f-f»..

e N . o . . . . g B . L
R NS R A e R [

DUP030049757



’ . ”5ﬁ_ UNIT SEVEN Exercise 1 | : |
"' LABORATORY - COMPANY PRACTICES , 3
_ 1. The bffié##i;ﬁicle of the Dupont Co. is _E, J _du Pont  "  :
| 2. When full ‘name is used, de and du are always in E
= lover case - except when _all letters are in ggp]:g]ﬁ ?
B - 3. The "d" of du is capitalized when Du ngg_. N, 5:M §
53 13 used alone: : ‘ : A.n f}: g
” 4. How is the word Incorporated or its abbreviation used?
| iy - _ » . | _ -k
if possible, if npot put in parenthesis. _
: ~ 5. Show how you would address a letter to S. N. Kelly in
@Toledo. . J. W. Gkomos | |
. | 7 Toledo Palnt _ o
Attn: S. N. Kelly = 3
i
4+ . . 6. show how you would sign this letter. . ——Dlants i 3“;f: 
';fﬁ;_chemiSEl_ﬁroug and your'name. SRS SR o

:7.j‘Show'how you head a letter if the following is;the

§
i

subject of your letter.

. The Divisional plants have had trouble with v1scosity ‘f;éﬁ?{ .
scability of 60~ 215 Black Semi Gloss "Dulux" Wall Paint and .fff.-.g
you have corrected this and you are now reporting on your 3?:* }
solution.;; _60-215 Black Semi Gloss !'Dulux" Wall Paint . %
| V13cos1tz Stabllitv . v 3 ' i‘> %

| Digisional Bt o

DUP030049758



R - .. UNIT SEVEN = Cont. - R

Generally 6ne _copy of a letter ta Wilmington o

Production office is suffl.cient._ ' L
9. Your mmgnﬁsgt should visa - 1 | letters .
outside of the Plant, | ,

DU PO30049759



UNIT .SEVEN Exercise 1

flO. COpies of 1etters concerning prdduction cechnical subjects ‘
should be sent to E x, g;gngg of Wilmington Production o

offlce.‘ : o : -, . ;‘jf
. ‘Copies of.all‘corfespondence concerning'Releese Letters should v
’i.be sent to _1,, S, Baker ; concerning all Finishes Release ;
Letters to g, C. Anderson concernlng Antomotlve Product "3
" Releases to E 2 Gwynne and Household Specialties Releases to
H. 1, Jenemann of Wilmington Production office. Ch
" As a chemist I have’ responsibility to:, ’ﬁ
.”J;?; %.';;l1t}¢ to the public ' { ;
| “f”z.{; £o mg'ggienge. N ; g
xCS;fr to my grofesgibﬁ |
4. _to my employer f
=,l i5.’ to myself - | | ' |
i: f%fG. to my associates_ ‘ |
Mi3;3'We'should recognize'thet information 13- val ab
j:fi and we should be discrete - in its use. %' "-,L
lﬁ;ﬁ. Technlcal " and . trade ____ "gecrets and confi ggntjﬁl
P information are an impbrtant _asset . of thé Du Pont e“
ﬁi ‘15.¢H ~ALL . - informatiom relative to Du Pont Cempanykf’l }
- . should be considered as _confidential by the empioyees.}5fff;;fe
:Fi_lééf These types of 1nformation should be safe guarded' l' ol
o 1..; Research informatlon | Q

2. ? Technical information and ''know how'' on processes etc.

R . . e

‘*;3. - Fields of endeavor of Du Pont

,4t; *Informétibnfén;éguigment used .or _not used by Du Bont. _

TR o S A e SR

DU F’O30049760




17.

18.

19.

20.

1. Never discuss an idea or suggestion

UNIT SEVEN Exercise 1

. Information on costs, sales forecasts etc.

Marketingstrategiés and advertising campéign

Product quality and diversification programs

O v N O

Changes under consideration in wages, salaries, benefits

The two questions which should be asked when decisions

regarding safeguirding information are required are:

1. Does the person have the right to know the information

2. Does the person need to know the information

Precautions should be taken when:

1. Discussing confidential matters in public places, etc.

2. Using phone where an employee may be overheard.

3. Leaving confidential papers where they may be seen by 

chers.

4. Improper disposal of confidential inform&tion

{

5. Using telegrams and teletypes where-persdns other than

|
;

addresse may see them.

What are the three items you agreed to when you signed the
Employment agreement. : A

1. Not to disclose any secrets on information to which you

may become informed. 2. Shall promptly inform emplover

of any inventions or discoveries and to assign all his

interests in some to the employer. 3. To promptly turn
]
over to employer all secret documents in your. possession.

What are three things to be done if you should be given an

unsolicited suggestion by some one outside of the Company?

2. Suggest he write the Manager Patent Section F & F Dept.

3. 1If unsolicted idea received forward to above manager

DUPO030049761



5.
6.

_Photographsg

UNIT SEVEN

Exercise 1

2d ze.n‘anmnlni..t:l'_ﬁn for its attack on the p‘ atent.

3. _Publicarion may stimnlate undesired competitive

,._actlnltx_1n_the_aame_anea_and_max.lﬁad_nn_in:erferanna_pzncedures- f

. Confidential Documents include:

1. »;’ther
Drawings i

Punch Cards

_Magnetic_tape

Any other physical objec

L

embodyi

”“rthe confidential nature of the document?

ati

am responsible for safe guarding documents I originate.

» What are the two types of markings that are used for indicating

DUPO030049762
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' UNIT SEVEN - Exercise 1

i
i
L A

. ¢ircle the letter T or F designating whether the following
! statements are true or false. : | R
fﬁ{}l., There are some documents relative to the company which are e

- not confidential. - h ,'f

5

“_2.j _Photographs are never confidential, ' , Ei' ' ﬁfa T(:) !
TS} Most of the Company's confidential documents require:only ; |
: - the marking “For Company Use Only." : i AR T(:)
\.'5 4._ "Limited Distrlbutlon" should be used sparingly. } - ‘(:)F

;Q;?5.  The basxc consideration for the type of distrlbutlon to

i be given a document is the desire of the_recipient. ' | T(:)

5';:6;~'"Limited DLstribution" should never be shown on the outside

'e‘of an envelope. ‘ ' o <:>F

-~

Tttt E R T L S L L N e e e

" 7. "Confidential" should never be shown on any F & F corresponden%fs |

TR

""To be opened by addressee only" may“be used on envelopes mnot

e

 containing any data marked with classified markings. COF

s

Confidential documents not needed by an employee should be

A RAT Y,

LSl

sent to file or sender or otherwise properly disposed of, (:)F

Employees having need for confidential documents should have ..

3T -

sultable storage faciflties to- properly -safeguard them. (:)Ff”

R

FEE

ScAC T e

- ' _Du Ponr ) ~Confidential Technical J:ﬁkumuudqu,f'll
ig used on ail'information transmitted to foreign affiliates. s

¥

;fz7;f'M31ling envelopes to foreign affillates should not show any
.. |

- Confidential = 1nformation marklngs.

1nf28{'-Def1ne the term Trade Mark Ji&LJ&uxLLIade.mark.includes_any.mard_

'»1.his_gQnds_and_dlstlnguzsh.them from thoee made by others o
. ' H
. 29. Trade Marks are of definite and _tangible ’xa]ng . %

30. {}a. Define "Generic Usuage" __is_d_e_ﬁ_ggg__a_s_;hg_&ge of a balld

DUPO0O30049763



, UNIT SEVEN - Exercise 1

;};‘55.‘j;vb. Name three trade marks which have become generic by use.
’ ) . ;i'. | l\lvlon '

i ‘ 'y Aspirin

i —____cellophane

i Dynamite

1.

Give the proper generic term to be used with the following trade ' -

5 ;‘ 4“&' 40"

“{; marks, indicating bj proper symbol their registration status.

"Duco" _Lacgquer
'Dulux" Enamel A
g ” Chemiggl specialties

id 11

5.  "pulite" _Enamel
6. % "Dux" Ename], ‘
7. *v01d English" paint 0il
ro 8-"‘;' "Lecton" Ag'rv]..ic"Resin
: 9.: "Lucite"'_ Wall'ﬁéint
2"10. vovalite". Undérccgter » —
..‘11.' "Teflon“ TFE - fluorécarbcn Resin Finish - [
12.. “Preparakote Prlmer Surfacer -

'75?ﬁregistered trade mark.'

'”7a footnote Registered Du Pont Trademark ,

rffor TFE paint products
g;All Trade Marks should
“jiThe following markings in a letter indicates that it is a non

- Slas
-
A
R .
! -
, . Cs
- de

. Lshow by circling ‘the T or F if the following statements are

ﬁwtrue or False.

TAll correspondence having the trademark mentioned should carry .
| (®

@
@r

’ﬂ‘Teflon enamel is ‘the correct way to designate the trade mark

in a letter. .

have the first letter capitalized.

TO

"Tufcote"*

DUP030049764




"-1.

: any single document. o |

’ Du Pont Trade Mark.

UNIT_SEVEN - Exercise 1

. When ever the flrst letters of other words in a sentence are
capitalized it is advisable to capitalize the whole Trade
Mark. : J

| | L @

. The generic name need appear only once with the trade mark in

!

T@E
i The generic name should follow immediately after the trade mark

" with no punctuation or article between the trade mark and generic

(T)F

If the trade mark is reglstered then there should be a footnote

.name.

on the page where the trade mark first appears stFting *Registered
, (i)F
Unregistered trade marks need mot refer to a footnote indicating
the status of the trade mark. : ' f O T(:)
TM placed to the upper rlght of the trade mark indicates that - -
it is a registered trade mark. S ? ' P T(:j;

We should apply our rules regarding Trade Marks to those of f

5-'3“‘.* <E5F

The Du Pont oval with the single word Du Pont therein is the

other companies.

S @r |

official trade mark of the Du Pont company.‘;;

Trade Marks and Trade Names are synonymous. T :[f‘f*

DUPO030049765




UNIT SEVEN - Exercise 2

Absences should be reported to your Supervisor by
9 A.M. of the first day of absence.

Give the seven items you should give when reporting an illness.

Name in full

a
b. Payroll number or salary

Home address

0

(=N

Name of hospital if hospitalized

e. If sick or injured, name of attending physician

f. Nature of Illness or injury

g. Date expected to return to work

What should you do when reporting back to work afteﬁ'én illness.

a. Report to Medical

b. Then to- Personnel | j

¢. and finally your subervisoi

An identification pass.with your photograph on it must be shown _

when asked for to gain entrance to the plant.
An employee not having his pass when he is asked to show it will

be required to wait at the gate-for his supervisor to idenélfy

him.
All cars must have a yellow bumper sticker on the car before

they can be brought into the plant.

Pedestrian employees must enter at all times through the Main

gate. i
Automobiles being driven into the plant at 7:45 A.Mé must enter
through the West gate. At 12:00 Noon they must leave through
the Main gate. ’

No material may be removed from the plant without aﬂ written

materials pass obtained from the supervisor responsxble for the

‘material. ‘All personal property brought into the plant should

DUP030049766



UNIT SEVEN - Exercise 2

be checked in by the __ guards .

10. "Requests for Cash Sales of regular Trade Sales products or O and D

} ‘, materials must be made on IUESda}Z » Wednesday s Thursday

I “ | between the hours of __ 8  AM. and 10 . AM. at gecond
o ,_floor No. 3 Bldg.. B o ' |
"»'E"ll..:f_,'_Employee will receive av Carbon copy of the_ Sales ticket
! : ;.}} for sale from'the rework man. A ‘ '

'12 ‘He picks up his, paint from the _gyard . house

B T and presents his sales slip to the guard ‘as

he leaves the plant. "
i ;.
. Circle the T or F to indicate whether the followin.g statements

are ‘true or false. ,
2 J_,a. Common glass ware can be secured from the Store Room. Room IOZ@F

: 'b. Orders for common vehicles and pigments must be made on Store.

_Room order ( pink sheet). : o @F
- c Orders for materials made at another plant should be placed
| “ | with the Laboratory Purchasing section (John Kissel) T@ .
d. ' Resins, Dispersiomsand thinners will always be supplied’ ‘ |
| " withia specifications. ' | ! - {’MT @
. | é".'..'"'A chemlst may order materials or equipment up to $25 00. i T@ .

' f, D. S. Samples are samples of substandard finished products , _
\  made by an’ F & F Planto , | T®

i

A chemist can sign maintenance, repair or installatlon of
l-’ié?j':laboratory equipment shop orders up to $50.00 beyond that the

h ';orders must be signed by supervisor. . 'T® )
~'.0rders for new raw materials should be rout:ed through the |

PR Technical Investigator ( Harry Stauffer). IR A T(®

2 ;-'LInformation on’ standard codes can be obtained from Dale Reinecker»

DUPO030049767



[15.

'color retention of fimishes.

fgglg SEVEN = Exercise 2

j. "K"‘coded materials are special high cost raw materials. T®

Permanent codes are assigned at Philadelphla ' and

Indicate where the particular type of Finish is exposed.

..Exterior House Paint_ﬁw,;‘ Induatrial Einishes .. Clears L
‘1. Delaware . . f"‘A:T,':f A 1. Florida f,' "ﬂf 1. Florida

2. Florida . . - = v‘f;:' PR fﬂ;f;"?y i .‘Z.ADeIdwarev'
3. Texas A . o Lo ;

Metal Protective Paints

1. Florida _
2. Delaware ‘ a g
1n the dark and.ln the light exposuxes are used to determine fi

A finished product (60-170) has been made in the plant but for

”"5,some reason satisfactory hardness and dry cannot be qbtained even -

RESULTS: . -

w{fwith doping. It is suspected that the wrong resin was used in

preparation of the'product. RC=539 is the resin required by the
formula.‘ Prepare an analyt1ca1 request form to cbtain information'
abaut the resin iudicating the supplying of the pigmented finlshed

-

product (60-170) to analytical section.,*#‘

DUPO030049768



UNIT SEVEN - Exercise 2

18. A problem exists regarding hardness of 942-97540 Red Lacquer.
In your study of this prdblém you have made panels of a standard
and 5 experimental products. Tukon Hardness readings are needed.
Prepare a physical Testing Form requesting Tukon Hardness of these
6 panels. |
19. Explain procedure for filing retain samples, indicating form to be
filled in, sample sizes required, boxes to be used and records to
~ be kept.

Duplicate R S record storage cards are filled iﬁgstored in

cans no larger than 1 qt. and these to be filled into quart

containing cartons. Retains are stored for 2 yrs. and recotds

should be kept by the chemist of what is in each box. Box

should be labeled with formulators name and disposal date.

19-A. Retains should be kept on all samples of products made by you.

20. FP-08 is called Formula _ _Writing Guide . s
21. Write the name of the plant after its letter designatiom. h
B Brazil , - L Tucker 7
v C Chicago M Fort Madison
i E Everett 0 Candda - Ajax
F Flint P Philadelphia
J Parlin S South San Francisco

22, Formulas developed by Marshall Development Laboratory show the
responsibility for the formula as Phila. : DL .
N _

23. Wvhat approvals are required before a formula is issued?
Supervisor E |

Simplification (W. P. Colio if mecessary
. Formula Specialists ‘

|

DUPO0O30049769



24,

8. Prime Pigment _ is a hiding pigment.

' UNIT SEVEN - Exercise 2

Gloss of a product is now expressed as follows 60/45=55 | .

Define

g 1. Volume Solids__uwww_mm___

E‘Oduct

2, Pigment Volume ..Esxs.enx..aﬁ_nigmant_hx.mlmne_in_a_ﬁuumd_._~
. ___product.

;3. Weight Solids____Ppercent solids by weight in a finished S
| product. A » |

.| 4. Pigment/Binder Ratio — Ratio of the pigmenr to 100 lbs. of .

blnder in,a_flnlshed product .

.~ 5. Binder Solids Eexggnt of binder (reain solids) by welght

in flnlshed Drodnnt

e ) .
.~ 6. Square foot C°Verage __,Ihe_numhﬁr_af.squaxa,fnnt_a_gallnn,aﬁ__

paint will cover at 1 mil of solid film,

v LI 7- Volume Weight SOlidS __I__.y.o_lnmg__o.ﬁ_s_qlids._m_an_mngnnediata..

per 100 1bs. of 1ntermed1ate

;.. What vehicles are Reactive with Zinc? Vehicles wh;gn ave an

acid number speciflcatlons of 10 or more.

C.0.5. is now shown cn the formula in space listed for

3 ;T;Patent Markings..
W 28 ._.'»_ {_‘
. in "Initial Directlons". 1. Cu ft factor 2. Overall cycles & overall7,

Give the speciflcations of a Ball Mill Dispersions which are shown

ratio

~ Define Terminal Directions in a formula. pirections to fill

_and labei-thé'groauct.‘ Also to show special accounting grécedures,.

;;The formula change for finished Products is based on _pounds “

g“pgr;>:100'f gallons.:‘fa :ff 1"f‘uf-,iii¥'i:'iiir

i;fThinner ingredient amounts are shown in,

and 2a]IQns

DUPO3004977O
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lf;?, 32. Yield of resins is shown as the weight per 100 _ gallons
| }Losses include _fijsor pressing and.—gmlxmﬂ:izaniﬁn“_

i reactions losses.

t"’fl33£ What is the purpose of a Stop Notice?_To stop Qroduct1on and/or

;ﬁ' shxgment of a flnlshed product when necessary.
“'5§ 34. 60-160 Satin Sheen White formula appears to give off standard

material and you have decided that the formula should be stopped.;' Uf
What steps must be taken to stop this formula. ertetnecessary‘ '
stop notice form. |

Give the nine reasons for obsoletions of a formula.

M@M&L&M@.&Mnl
2. Mwww
?;5l'3- Production gn§agigf§ctorv : : R
4 Fail to conform to best formulating practice
 'l;f5. -Replaced by another formula : A "

‘ -5‘6, No longer reguired ag an intermediate o
.+, 7. Materials no longer availsble for product %

" 8. _Issued in error

"‘9. Sales withdraWn i

. What is’ the function of an Experimental Request? To request

exper1menta1 productlon of a finished product or 1ntermed1ate.'

7. 100- X~12345 is to be.made on an experimental request to get ' o f
K factory experience a 100 gal batch is to be made. 40—x-23456‘is-
' ‘used in-lOO-x-12345 and is also to be made. Prepare an experimentel -

r;lrequest form and below trace che forms through the plant #0 jrgl

S manufacture of product.

'“.Indicate the cost code for the following work done by you.

Plant Service work for Ft Madison. . 2280-M

"47 Process" formula for a SUW formula. 2600-G

DUPO030049771



'é 4. Training

5. Annual inventory

Name and define the function of each of the Ceating procedurea

UNIT‘_SEVEN -~ Exercise 2

" 6. Service to Mexico Plant

.3. Preparation of an- improved test method. 2600-1
2600-D L
_2181
2600-K ' i

. used by the F & F Department.

1." ™. = Control Tests .

3. -

er:Le

evelopment or Sales

ervice tests.

Name the clasgificatipns of dangerous items by Interstate Commerce

v Commission.

a. Explosives
b | ids - B0
i C. E] ' ] ] ]i I

4. __oxidizing marerials
VL g ve 13utd
.. £« __Compressed gases
" . __Poisonous substances
" “ h. __Gombustible liquids + 80
4. _ Hagardous articles
e;fA raw material is ‘a poison but it flashes at +80°

‘:'fﬂdesignation 1s shown on the formula.

Pois.

 ;;:a. ‘Lacquers and adhesiVes ,

. b. semi Alkyd

~'x%cmatch designation of a code preflx with the product type code-;- o

e Ch
O
ﬁ (2)ii
e
2 2%‘8»é

_ e¢.  Varnish Flat
.3j5;dﬁ££N1trocellulose Base

VV:fDuco Pigmented Iacquers

What_ICC‘u 

______

2. STP - S;gnggxd Testing Pr actices to specify test for a_line b

DUPO030049772
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BRI 7.  UNIT SEVEN - Exercise 2 |
‘s¥y: .‘:V?G.;'MG | fffggffff*fj‘l>'f.“ Plasticizers f o (%)
2 7. No prefix - . - g. Resins ' o &)
i l7[fa. 200=Line . . N h. &9 Process Dispersions (6)
;‘9; 600~Line N p:{ i Synthetic‘Resin‘Pigmented Products(19) |
; !‘iQ. 800~Line | !M' j.. Liquids = - ‘ (i}e
143,1”Color number assignmentsare made to each Plant f .
‘44,  The new color number System uses ___ two <1§;;é;§ A  ;
.‘  ‘and\ three . - digits. - 5 '
:45¢* The preflx to a line number indicates a baking bénd !

48,
B “"characterlstles. ’ “1;" : , _ ‘ | .j
‘if'l. ' Non-bleeder . 3 ' J
'fi; 2. - Bleeder ' ' o |

Y Slight bleeder

“ Bleeding Pigments? Why?

" The number zero (0) precedxng digits in a color number!indicates a

!

single p;gmented lacquer or dispersion.

In formulating a new product, it was found that a solvent modifzcation
‘ ﬁsof RC-539 was the resin required. In this solvenc modifzcation H—47
7l was substituted for H-632 on a pound for pound basis, - '

ffWhat is the flash range for this new resin solution? *80°L .

Give the 3 classes of pigments according to their bleeding

'“i;Whathleeding ootetions are shown on formulas containing a slight

DUPO030049773
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‘Give the five purposes of the Release Letter System.
b,

c. i i released production afecting
4 " Marketling. o

d. Withdraw or otherwise modify another release.

e. Transfer responsibility from one orgamization to another.

When should a Release Letter be written? o

a. '_Important new products or processes.

b. '_Revision or modification of existing products
e Finished products for resale — '

d. Products or processes which may create manufacturing problems.
e. E;gguggg that may involve new or unusual toxicity hazards. o

£. tha esent air pollution problems.

List items to be included in Release Letters.

a. _ Proposal and extent’ of Release
b. _ Management decision requested
L P i

1¢fd;:; Description of product or process.
..+ .‘e.. _Reproducibility '
ffff% gontinuigg laboratory work

-'g;A’ _Cost_information

“h. ° Manufacturing problems

i, Toxicity or other hazards

'j. __Label information

k. _ Simplification

S T Pateﬁﬁfiﬁforﬁatioh'

'“”;m;’;ffCOﬁfbrﬁaﬁdé}td.APC'Directive SUE R
.ﬂ&».v..”;, R w e . ; AN . S ] A N T -
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b.

a.

Co

a.

Special precautions necessary

_ H. J= Jenemann or E. E.~ ggg;;ne

“ " ao
'bjf.

Co.

UNIT SEVEN - Exercise 3

~Formula Cards

: _ ~Appravals ’ :

“?~4, What items should be included under Manufacturing problems?
—New _raw materials .
—Effect on consumption of raw materials e

—Effect on. production capacity _
Need for new or special equipment

~Unugual control tests

—Special coptainers required

—New intermediates required.

T o Release Letter comment Letters issued by Plants Chemical Group

shall be addressed to L= S. gaker with copies to:

Writer of Release
_Your suypervisor . .~

6. Llst the items to ‘be covered in a Laboratory Report.

Introduotion

ijectizeg

' _Summary and conclusions

__Action taken or proposed

Patent Situation

-Publication Status

Ackncwledgements

Discussion

Ex:erimentallnetails s

DUPO30049775
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; J, {bli raAph!'v.'
N k' '__nha:ns_and_zra§hs
1. - Appendix

:‘  m. | Glossary
‘ n. Abstract
.+, 9+ __Table of Contents
p, _ Distriburi
q- __Srandard form of tritle page |
Define the followingJ_ g'

. a. Master Standards . ‘ :
' ‘ + working stds.
b. _Operating Standard-_a standard used to control productlon

 ¢. Official Standard gusgomer stds used as basis for color matching by

d.  Temporary Color Standard __A wet std or DPS coded with gode'of grod;
e. Permanent Dry Plate Standard A dry plate gtandaﬁd used to

; control one or more products coded with a 6 digit code
£. Porcelain Standard A standard made of porcelaini

“/ ‘g, S. R. Standard _A standard supplied bv customer

' h. quality Standard A wet standard to check ‘quality ot lm::i "
i, All property Standard A met standard nsed to check filn

) propertles and color
‘What- is Metamerism? How can it be prevented? A colored product A
which can be matched to a standard under one light soﬁrgg but not -

under another. It can be prevented by using same pigmentations ag

in standard.’

(L R Ly e
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10.

11.

12.

- 13.

14,

157

16.

17.

18.

UNIT SEVEN - Exercise 3

Match the following standard ccdes with the name for their type.

1. W-752-67852-P a. Sparger Standard (3
2. 4-0123-6 b. Wet Standard (L
3. 4-8135-6 ¢. Permanent Color Std. (2
4. DPS-860-78523 d. Tinting Strength Std. (5
5. &4-x012-3 e. Temporary Color Sﬁd. 4
Flint Plant Laboratory prepares the majority of Dry Plate
Standards. ‘

Give the source for Fed. Standard No. 595 General Services A&m
Business Service Center Region 3.

What is meant by the term "Offset Standard Values'? The standard

Colorimeter values of a product when a Colorimeter is calibrated to

a porcelain standard. These values are then used to control future

production.

Form FF-4745 Rev. is used to request standards.

Form FF-7182 is used to request Flint to prepare a|permanent std.
Indicate by the plant designation (1) Plant originating standard and

(2) the celor of the standard,

a. 2-1234j6 Flint . Black
b. 3-X125-3 ‘Toledo m, Red
c. 1-2516-4 , Ft. Madison White
d: 7-2015-1 A Parlin Green
e. 5-5025-7 Philadelphia Blue

S R Coded Standards are not to be shown on formulas.

Define Color Tie-in Certain lines are in ''color tie-in lines' in

which the same color number is used in each line for the same color

In the following group of codes indicate with a "Y" or "N" whether
they are proper tie in codes. |

a. 93-123 and 246-123 L

Eaac Y T T . e R A o SE P A S AR S A S R ORGSR R R It Rikh it
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19.

20.

21.

UNIT SEVEN - Exercise 3

b. 84 - 5869 and 85 - 5869 (v
c. 726 - 78562 and 797 - 78562 (Y)
d. 884 - 97652 and 885 ~ 97652 (M)
e. 707 - 5896 and 246 - 5896 (N)

Explain the purpose of the '"Color Classification System'", to

find an active product and color for product desired by customer.

Give the codes of all the products controlled by color standard No.

2-2001-7 _84-24675, 93 - 8904
246 - 890-67114
701 -
890 -

You have a request for an 895-Line product having sfmilar color
to 93-95896, determine the standard code controlliné 93-95896 and

then whether there is an active product of this coldr in 895-Line.
|

1

Standard Code 3-0080-6 . 895- _None ; , .

TP T R R T T
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'5:5f'22. S R-12345 was received from Sales with a request tocievelop a 780-Line
ST product having the color of the S R. Deterﬁine‘iﬁ we have a product"
~with:the color of the S R. ” -
1. Select segment plate nearest color of S.R.
2. Check color chips filed under segment plate color for color matchJ
e ~ 3. If a color match is available check standard index for products
o ¢ available for a 780 Line product.
L 23,

Describe what you should do,if you revise a Automotive product thh '
an increase of $O 05- per gallon..
: Send a notice of thlS Eo the Sales Department on form FF-7694 ‘

b. " }

FF-7784

i
_J
H
i
1
i
i

~ You have formulated a’revised "47 Process'" Mili base for 93-97625

0 (32-97626) . XQu desire to make a semi works batch of the finished

o product to test plant productlon. Prepare the necessary papers to .

B }Lfdproduce a 100 gal. batch in the plant.‘

DA O M A
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o i j £}11\11’1‘ SEVEN - Exercise 3

‘ iPrepare'a flow chart,for:the handling of these papers.

TR

SRS LA 5

TETE

A RS LIRS = L e S M ki ks

T
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RPN - CEXHIBVY ) ' :
~ ©7 T QRCULATION FOR APPROVING AND ’\ﬁﬁcct—.ssn\ac;
CKPER\MZNTAL ’Pmmm oW REQLESTS

TEPR 1
o _CRIGINKTOR | | |
A EPR R MASTER _ . o
MARSHALL | LA, - : . . |
RECORDER - - 8 ' o |
L EPR [ ROMAGTER
FORMULA
‘L\-EP’R\L‘ST{A o | ‘ . i
DAG CHEPR]  DWiSiow | PROD. AREA i | DAE
SUPERVISOR | |1 | PLANNING \ W SUPERWISOR  [{= | CHEMAST
3 EPRY AR | T ~ TEPR WPY. ¥4
| LOCAL ALientatey | 3R | REGULAR  FoRMULA | . o ' , ST
SUPERVISOR ‘ “TDISTRIBUTION. L
BEPR |, I T E ’
TROD. PLANNING
SUPERVISOR
SEPR | VTR
STocK COMTRoL |
3 EFR |,

i
i
A

N

.\

T BATen cARD 3epR | WORKS 35@ - LAREW 3gpr | STOK ]»:IEP TLANY
' SECTION SuppLY 7 (SECTIW CoNvRoL, 74 FILE

2EPR | 'EPR QPY <2

PRODUCTION S : - By ) . N - ‘ , |
AREA. < — : = SCHEDULER ' L

- #HEPR [ +7BC

H
H

| ConvTroL LAB , '
; ETE { =S¢ ,( MP\RS\-\ALC: VA | E VR MARSHALL - LAD
(. RECORDER “Zepr/] ORIGINATOR CiLe

PRODULCTIoN
SUPERNISOW

Do #IEPR ] 4BG
R PRODUCTION _:9,¢>1 ACCOUNTIN G

| AREA CLERK | DEPT,
- - . i 3 .
1 EPR \1/3'\5(‘_ Cm’lE:t o K
CoNTROL L.’-‘:B '
SUPERNISEW

] EVR IUEC comEs
Loc AL, ALIGNMENT

SUPERNIEON | .
| EPW | 3BC COMES o . ‘
DG ] | EPR DAG | epr JPLAWT LR |
SUPERWVIESR | B mC COPIES ﬁ CHEWWT  [pecwp] FILE

EeR CeweEL
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26. The Divisional Alignment Group serves as the central clearing
point for Spegja] alignments involving _ pore
than one plant and for _coordinating all special alignments.

27. The Plant Aiignment chemist is respomsible for handling

routine . alignments.
28. List 5 types of situation which would require ''Special

Alignment.

1
2
3.
4
5

29. The responsibility for testing stability samples lies with
the Development chemist.

30. An Alignment program may consist of the following.

1.

UNIT SEVEN - Exercise 3

Initial manufacture of new gquality lines iy

All new dispersions or significant modifications

All new resins-or significant modifications

All formulas involving new processes or process modifications.

anticipated
All formulas where manufacture at_ more than one plant is

Anticipated time table for alignment

Establishment of preferred location for alignment

EETERT T

Periodic review meetings with sales, development and production

Participation of alignment chemist in experimental prod. batches! :

!

Pre-alignment of formulas in semi-works

Review of formulas during development with DAG

Participation of P. E. Group

Review of simplification aspects ;

Coordlnatlon with other Plants Technical Act1v1tles

Arrangement for adequate stability studies of alignment

. batches -~

e 1

DUPO030049782
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1
1
H
|
|
i
{

31. The Divisional Alignment Group will maintain a

Special Alignment History ' File. }

32. It is the responsibility of the Divisional Alignment Group to

determine at which point Development and.g;odgction are

satisfied with performance of a formula. o

‘ 33; The following persons should be advised of satisfaétory |

completion of alignment of a formula. %

1. Sales Product Manager

Development -Supervisoxr

. Technical Supervisors

2
3
4. _Production Planning Manager
5

. Release Letter Coordination

DUP030049783



;;,f’: C ‘ UNIT SEVEN -~ Exercise &4 oo S &
RULES - GENERAL PLANT AND SAFETY |

o _ REFERENCES
o i a. Employees Handbook
b. Safety in Laboratory
c; PTSP #28 Identification of Fire Hazards of Materlals

Notify your Sugerxlsax; of any change in your home address ox
: |

nhone. number . : ' . "

b . ot !

Employees found smoking in other than designated areas are subjecti?

|

to dismissal.. . | : } g

Gambling in any form is strickly forbidden. . i
Any injury no matt;r how small should be reported to ‘Medical ii
and must be treated at . plant dispensary as soon as possible. o

" Gircle the "TI" or "F" indicate whether the following statements are [

true or false: N 'é

_ k a. All unsafe practiees.should be reported to your supervisor, (:)F §
fﬁf?;E_ b. Horseplay and precﬁical jokes help maintain morale of the %
employees. S - . T®

e Materials should be stored more than 12 below a sprlnkler

’{L .\" i

Jd. You should'lift4with your legs and not your back. t ‘73f';‘(:)F
‘ .ee;%fSafetf glesses erevrequifed in all operating areas of the
j _";]plant with certaln exceptlons such as smoke houses and ) - ;
"".4:"cafeter1a. a I F k
mﬁ'f,}%Head protectien“is reQuired in all operating areas. ‘_," 'T(i>£
‘g;ﬂ;Safety shoes must be worn by all employees. o T(E)i

h.leo person shall enter a roped area without approval of
 gfsuperv1sion.Aij;’vf f;” " e3”~> _“ ‘ i" '. ‘(E)F §

{
0ccasmonally it is permlssable to use a tool for whlch it is not

@)

g
:

intended.f'
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7.
8.
“ﬁﬂ Class A Wdod,.gapg; textiles and rags
' Class B. 'Ell ammable liquids ' [

 Circle "T" or "F" to 1nd1cate whether the following statements are

may be. usedfla""

UNIT SEVEN - Exercise 4 ;
RULES - GENERAL PLANT AND SAFETY j

< , ‘ :
j. No one is to operate elevators unless properly instructed

and authorized. . : . @ F |

true or false-‘ ‘
‘a. Stand in front of a disconmnect switch when operating it. T®

b. No one is to work on any electrical -equipment excépt an

employee. authorized to do so. ’ ; - ®r

c¢. Use only machines you are authorized and know how'to operate, (:)F

d. No equlpment is to be operated with guards remove& o (:)F

. e.’ Get janitor to clgan up all spills. iy o - ;" 'r()
:”.f._ Firelalarm boxes are painted Green. SR TE
li"l.g.'?Safety is a personal respbnszbllity. » ‘ | . . (j)F

h. ' Asbestos gloves are worn to protect you against corrosive

chemicals. : f : : T(E®

i. 1In a laboratory try to keep a fire under dontrol with available

.fire fighting: equipment. ‘ | DF
"j. Ground wires must be, attached whén'tranéfer:ing splvent fréﬁ‘one

container .to another. .". “_ | _f L (:jg
Marshall laboratory must be evacuated when signals &g o |
tvénQT 13 _ are sounded.i ;

Ramefthé‘type qf‘fire referred to by the following class codes.

i .
H

Class C E]gg;;;gg] Elxes
Class D Mﬁggglgg Egﬂdgx Eirgs

Indlcate the Class of fires upon whlch the follow1ng flre extlnguisher

: F 2
P S .

DUP0O30049785 o



10.

11.

12.

13.

14,

UNIT SEVEN - Exercise 4

RULES - GENERAL PLANT AND SAFETY

a. Water Class A

b. Foamite (Class A & B

¢. Carbon Dioxide Class B & C

d. Dry Chemical Class A, B & C

i
e. Met-L-X Class D 5

Indicate where the nearest safety equipment is located.

a. Fire alarm 3rd floor west corridor‘

b. Class A Fire Extinquisher

¢. €0, - Fire Extinquisher

d. Shower

What are the three things you should do in an emergency?

a. Keep calm_ Get to safety
b. Send ocut alarms
c. Bring situation under control

How should you sound the alarm in the laboratory?

a. Phone guards 222 or pull alarm box

What are the three precautions to be observed in preventing fires?

a. Control flames or sparks
b. Safe handling and storage of flammables
c. Good Housekeeping

Give five rules for proper and safe operation of electrical

equipment.

a. _Do not operate any electrical equipment of guestionable

condition.
b. Do_not use any.equipment.not.. equipped _with proper ground-cord-

attached.

DUP030049786
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RULES - GENERAL PLANT AND SAFETY

c. _Do not make conmections between non mating plugs.

d. _Use only explosion proof equipment in hazardous areas

R - o_not _use equipment which gives a eab shock,

SUW and PLW Mill and Rejuvenators. !

47/48 Process Equipment

[- %%
e b. _ Ea
SRR startlng unlt .
ot ¢. Keep hands away from chuck

d. Low boiling or toxic solvents should be avoided.

. SUW _And PIW Mills . -~ |

a. __Proper gaskets must be used and tightly secured.
b Damaged lids not to be used
c. _ Lift mills close to body and lift using.knees for leverage
d. Lock out switch before adding or removing mills to rack
e.  Put mills on head to foot. |
iff“ij;j@f?f ReJuvenators -
SR Aa. . Cans should be properly closed
wb; Use adapters where necessary for small cans
““c.’f Lock out switch before opening gate
ﬂéf;ff""ifj. d. . Check for leaks before 1eav1ng rejuvenator.

'f*i6;_ Name the types of oxidizing agents whlch are used in the Laboratory.

’4”2“lee one example of each,

i a{_ ,Eerox1de§‘f- | 1. _Benzoyl peroxide

“b. b_‘[etalllc gerox;,dgs 1. -Sodium peroxide
o -.c:- & solld oxidants 1. ~2otassium chloryate
'. . ’ . i » .. . v . [
‘::,,_ : d, nguld ox1dant ~ - L. _Percholoric acid

';éi Volatlle ox1dants ’ :l;J~“gg£g¢ig_gx;def
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17.

18'

19.

20.

UNIT SEVEN - Exercise &
RULES - GENERAL PLANT AND SAFETY

What precautions must be used in handling orgainc ﬁeroxides?

1. Store at low temperatures

2. Store limited quantities

Use protective equipment, especially evye protedtion

)
]
H

Work back of a shield

3.

4.

5. Keep away from organic material ? ;
6.

Clean up spills immediately

Describe the hazards involved in Chlorimated hydrocarbons.

Symptoms of excessive exposure are

1. Headache 2. undue fatigue, excitement and nasuea:

CCL4 produces cumulative effects on the liver. Keep from

breathing wvapors or skin absorption.

Describe the procedure for disposing broken glass.

Glass must be disposed in special containers provided for

purpose.

Describe the procedure for disposing toxic or explosive waste

material.

These must be packed in separate metal containers, tagged with-

.a red tag (name of chemist and contents). The tag must also

.give specific disposal directions and delivered to store

room for tramnsfer to experimental station,

T
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RULES - GENERAL PLANT AND SAFETY

g{t 2l. Colored diamond shaped diagrams on tanks indicaﬁe that they contaiq

materials which are hazardaus . 1

" 22. These are classed as. ) i

1. Health

2. Flammability

3. Reactivity i

;?]“ o Al Special hazerds.

”?:f23;1iThe higher the number the __ more  hazardous is the

material{'

i
|
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