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VT CLOCK PIS 4-

F/U 

1 . TJ S l i d e I 
'Sc ience - A f o u n d a t i o n Course* 

2 . TJ S l i d e 2 
Course U n i t 13 

3. TJ S l i d e 3 
I n t r oduced "by.. . . 

4 . 2A 
MS Pentz (Seated) 

/""Q PECTTZ 7 

and then we111 cons ider 

how some o f the p h y s i c a l 

p r o p e r t i e s of polymers can be 

exp la ined f rom a knowledge o f 

t h e i r s t r u c t u r e . P ro fesso r 

Hayne s 

/ BOOH A / 

PEHTZ: I n t r o 

(Cam.3 n e x t . . S h o t 5) . . . 2 / 
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5. 3A 
MS Haynes 

/ 2 t o B / 

/ BOOM B / 

HAYNES: The modern chemica l 

i n d u s t r y , 

. . . „ I ! 1 1 concen t ra te f i r s t on 

A d d i t i o n Polymers. L e t ' s work 

a t some o f the monomers f rom 

which the common a d d i t i o n 

polymers are made* 

6 , ^A (AiroiATIOtt 1) 

Th is i s ' e t h y l e n e 1 - the monomer 

o f po l ye thy l ene - p o l y t h e n e , 

- v i n y l c h l o r i d e -

- p ropy lene 

- me thy lme thac ry la te -

s t y rene -

. . . . w h i c h y o u ' l l p robab ly he 

more f a m i l i a r w i t h , i n i t s 

expanded f o r m , as c e i l i n g t i l e s . 

(3A next ...Shot 7) - . 3 / 
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7 . 3A 

Haynes w i t h M o l e c u l a r 
mode l 1 . 

INTERCUTTING w i t h 1 
(Cam. lA CU mode l 1) 

(Cam.1 LS Bench & 
L e s l i e ) 

(Cam.1A CU Tube) 

HAYNES: 

C l e a r l y t h e y a l l c o n t a i n a 

c a r b o n - c a r b o n d o u b l e b o n d , and 

i t i s t h e c o n v e r s i o n o f t h i s 

d o u b l e bond t o two s i n g l e bonds 

w h i c h a r e used t o f o r m t h e l i n k s 

o f t h e p o l y m e r c h a i n t h a t i s 

t h e b a s i s o f A d d i t i o n P o l y m e r i s 

a t i o n . 

(TURNS TO BENCH, REFERS TO 
LESLIE , TAKES TUBE) 

I n t h i s t u b e I have 2 . 5 . d i c h -

l o r o s t y r e n e w h i c h i s v e r y 

s i m i l a r t o t h e monomer f o r 

p o l y s t y r e n e . 

4A 

INTERCUTTING: 
Cam. lA CU Tube 

/ 1 t o IB / 

(ANIMATION 1 c o n t ' d ) 

(Adds i n i t i a t o r - m i x e s w i t h 

s p a t u l a , p u t s down t u b e . . . p i c k s 

up i n i t i a t o r b o t t l e ) . 

HAYNES: T h i s i s c a l l e d a f r e e 

r a d i c a l i n i t i a t o r and h e r e ' s 

D r . H i l l t o t e l l y o u how i t 

wo rks 

(2B n e x t , . . S h o t 9) . . 4 / 



9. 2B 
M.LS H i l l r . h . s . of 

photomix 

4 ~ 
HILL: / BOOM A / 

The f r e e r a d i c a l s i n the 

a d d i t i o n p o l y m e r i s a t i o n 

i n i t i a t o r are c rea ted by the 

"break-down o f weak c o - v a l e n t 

bonds i n c e r t a i n molecules 

such as p e r o x i d e s . 

10. 1 
Photomix 

_PH0TOKIX SEQUENCE 1 
(S l i des 1 - 10 on Q) 

( H i l l e xp l a i ns p o l y m e r i s a t i o n 

mechanism) 

11 . 4A 

Pan s l o w l y L ~ R 

ANIMATION 2 

but e v e n t u a l l y i t s tops 

12. 2B 
M.CU H i l l 

H ILL : 

Why i s t h i s ? W e l l , t he re are 

s e v e r a l mechanisms by which the 

cha in p ropaga t i on can be stopped 

and y o u ' l l f i n d them i n the t e x t , 

but I ' l l j u s t cons ider one f o r 

now. 

(4A n e x t . . , S h o t 13) . . . 5 / 



13 . 4A 

- 5 ~ 

(ANIMATION 2) 

(Animate on Q) 

polymer no l onge r has any 

f r e e e l e c t r o n s so cannot be 

f u r t h e r lengthened - the cha in 

has been s topped. 

(COMING TO 2) 

*4/. 2B 
MS H i l l & Mo lecu la r model 2 

INTERCUTTING: 
Cam.1 CU Model 

/ 1 4A / 

HILL : (shows the l i n k s o f the 

polymer are no t s t r a i g h t , 

but t h a t i t can be r e 

garded as one d imensional ' ) 

. . . . P o l y m e r chains sometimes 

c o n t a i n as many as 5000 monomer 

u n i t s . 

15. 3A HAYNES: 
MS Haynes 

INTERCUTTING: 
Cam.1 B.CU s t r i n g between 

f i n g e r s 

(2B n e x t . . . S h o t 16) 

/ BOOM E / 

(Moves t o polymer exper iment 
then l e a v e s . . ) 

l i r . H i l l j u s t ment ioned t h a t some 

polymer chains c o n t a i n up t o 5000 

monomer u n i t s . 

(P icks up s t r i n g - ho lds sma l l 
end between f i n g e r & t h u m b . . . 
p u l l s up r e s t of s t r i n g . ) 

. , ♦ . a s you can see our polymer 

molecule .isi e s s e n t i a l l y one 

d i m e n s i o n a l , ( c o n t ! d ) 

c o n t ' d . . 6 / 
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15. 3A (CONT'D) 

Oam.1 CU Tube 

/ 1 B / 

HAYHES ( c o n t ' d ) 

(Turns t o b e n c h . . p i c k s up 
polymer & tube by s p a t u l a ) 

(Summary s e c t i o n : - cons ider 
condensat ion polymers) 

. . . I n the f o r m a t i o n of t h i s 

type of polymer - when the monomers 

l i n k t oge the r to form a c h a i n , 

f o r each l i n k t h a t i s fo rmed, a 

sma l l molecule such as water or 

hyd rogench lo r i de i s a l so fo rmed. 

16, 2B 
MS H i l l 

/ BOOM A / 

K ILL : 

The amino ac ids we t a l k e d about 

i n CU:10 can condense t o g e t h e r t o 

form a polymer - the p r o t e i n 

mo lecu le , 

17. 1B 

Photomix 

(PEOTOMIX SEQUENCE 2) 

(S l i des 11 - 16 on Q) 

(Exp la ins process o f condensat ion 
p o l y m e r i s a t i o n f o r p r o t e i n & 
n y l o n . . „ . s h o w on photomix) 

. . . T h i s s o r t o f polyamide i s the 

type found i n the n y l o n s , wheie 

A and B can be anyone o f a number 

o f carbon f rameworks. 

(3A n e x t . . . S h o t 18) /"BOOM B "7 
. • . 7 / 
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18 . 3A 

MS Kaynes 

/ 1 A / 

INTERCUTTING: 
Cam.1 B.CU I n d i v i d u a l 

"beads 

HAYNES: 

So i n t h e f o r m a t i o n o f 

c o n d e n s a t i o n p o l y m e r s no 

i n i t i a t o r i s r e q u i r e d , "but d u r i n g 

t h e f o r m a t i o n o f t h e l i n k i n g bond 

a s m a l l m o l e c u l e - l i k e w a t e r -

i s a l s o f o r m e d . 

(PICKS UP BEADS & SHOWS 
TWO FORMS OP POLYMER CHAIN) 

«... s e r i e s o f c o n d e n s a t i o n p o l y m e r s 

and a l i t t l e l a t e r on w e ' l l l o o k 

a t a n o t h e r , r T e r y l e n e f , w h i c h i s 

a p o l y e s t e r . 

(TURKS TO BENCH..NYLON EXP.) 

Here we have t h e two components 

o f a c o n d e n s a t i o n p o l y m e r o f t h e 

n y l o n t y p e . 

19 . 4A C a p t i o n 1 . _CAPTION 1 

They a r e . 

. . . . Y o u s e e , we a re u s i n g an a c i d 

c h l o r i d e . T h i s i s because i t 

r e a c t s more q u i c k l y . So t h e 

m o l e c u l e e l i m i n a t e d w i l l be 

h y d r o g e n chloride and n o t w a t e r . 

(3B n e x t . . . S h o t 20) . . . 8 / 
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2 0 . ?B (NYLON EXPERIMENT) 
M.LS Haynes & L e s l i e 

INTERCUTTING: 
Cam,1 CU Beaker h o l d i n g 

2 l i q u i d s l a y e r s 
. . . • A l t h o u g h c o n d e n s a t i o n and 

a d d i t i o n p o l y m e r s a r e f o r m e d i n 

d i f f e r e n t ways t h i s does n o t 

n e c e s s a r i l y g i v e them d i f f e r e n t 

p h y s i c a l p r o p e r t i e s , I t i s t h e 

s t r u c t u r e o f t h e i n d i v i d u a l 

p o l y m e r c h a i n s and t h e i r r e l a t i o n 

t o one a n o t h e r w h i c h has t h e 

g r e a t e s t e f f e c t on t h e p h y s i c a l 

p r o p e r t i e s „ 

(EXPERIMENT..FORMATION OP FIBRES) 

Cam.1 CU F i b r e s & , . 0 w h y i & i t t h a t t h e n y l o n f i b r e 
2 g l a s s d i s h e s 

i s so s t r o n g , 

(HAYNES PICKS UP BEADS AND 
DEMONSTRATES HOW CHAINS ALINE 
- REE, TO SPECIAL INTER CHAIN 
BONDING) 

. . . T h e n compare y o u r i d e a s w i t h 

t h e e x p l a n a t i o n i n t h e t e x t . 

(PICKS UP SAMPLES') 

. . . T h e s e a r e two samples o f p o l y 

p r o p y l e n e - t h e a d d i t i o n p o l y m e r 

made f r o m p r o p y l e n e . 

(4A n e x t , . Sho t 2 ' i ) . , 9 / 
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2 1 . 4A (ANIMATION 1) 
(Propy lene) 

22. 3 A 
Haynes 

Cam.1 CU models 

/ 1 to A 7 

( reason f o r d i f f e r e n c e i n 
p r o p e r t i e s i s exp la ined by s t r u c t 
u re ) 

(MOVES TO MOLECULAR MODELS (3) 
& DEMONSTRATES - REGULAR -
IRREGULAR STRUCTURES) 

. , , . T h e use of Z i e g l e r c a t a l y s t s 

i s an example o f where a knowledge 

o f how r e a c t i o n s occur a l l ows 

syn thes i s o f s p e c i a l s t r u c t u r e s 

w i t h w e l l - d e f i n e d phys i ca l 

c h a r a c t e r i s t i c s . 

/ BOOM A / 

23 . 2B HILL: 

So f a r on ly cons idered one 

d imens iona l polymers 

24 , 1 

(4-B n e x t . , . sho t 25) 

__ (PHOTOMIX SEQUENCE 2 c o n t ' d ) 

( S l i d e s 17, 18, 19) 

(KILL COMPARES POLYESTER -
POLYAMIDES) 

H ILL : 

, . . n o w we can form another porymer 

- c a l l e d a g l y p t a l r e s i n - w i t h 

these two compounds, 

. . 1 0 / 



25. 4A Capt ion 2 

- 10 -

( G l y p t a l Resin monomers) 

(GIVES 3-D STRUCTURE) 

26. 1 (PHOTOMIX SLIDE 20) 

27. 3 A 
MS Haynes 

INTERCUTTING: 
Cam,1 CU model 

Cam,1 CU A r t i c l e 

H ILL : 

. . . c o m p a r i s o n w i t h t e r y l e n e 

shows t h a t i t i s a p o l y e s t e r 

c o n t a i n i n g e x a c t l y the same type 

of u n i t s , "but what e f f e c t dues 

i t ' s 3-D s t r u c t u r e have. 

/"BOOM '3 7 

HAYNES: 

You c a n ' t r e a l l y app rec i a te the 

3-D s t r u c t u r e of g l y p t a l r e s i n 

f rom a 2-D d raw ing , so we've made 

a model o f i t , 

(MOLECULAR MODEL 4..GLYPTAL RESIN) 

. . . t h e new polymer no l o n g e r forms 

s t r o n g f i b r e s , but now i t i s 

ex t remely hard and i s i d e a l as a 

hard p r o t e c t i v e c o a t i r g . 

(ARTICLE TREATED WITH GLYPTAL 
RESIN) 

P H E N O L / E O R M L D E K Y D E EXPERIMENT 

Cam.1 CU exper iment 

(4A n e x t . . . s h o t 28) , . . 1 1 / 
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2 8 . 4A C a p t i o n 2 ( P h e n o l f o r m a l d e h y d e ) 

/ STANDBY TK / 

2 9 . 3A 

(as Shot 27) 

HAINES: 

. . . t h e p r o c e s s o f c o n v e r t i n g 

a raw p l a s t i c i n t o a u s e f u l 

p r o d u c t i n v o l v e s a v e r y s k i l l e d 

use o f advanced t e c h n o l o g y and 

i n g e n u i t y . 

3 0 . TK FILM 

( D u r a t i o n : 3 ' 3 2 " ) 

/ R O L L TK / 

OPENING- WORDS 

'Mos t c rude p o l y m e r s can be made 
i n m a n u a l l y o p e r a t e d u n i t e l i k e 
t h i s . . , . b u t t h e s e a r e now b e i n g 
r e p l a c e d by f u l l y au toma ted u n i t s , 
where t h e p r o g r e s s of t h e p o l y 
m e r i s a t i o n i s r e g u l a t e d f r o m a 
remote c o n t r o l r o o m , 

CLOSING WORDS... 

, . . T h e r e a r e many p r o c e s s e s , each 
i s d e s i g n e d t o make t h e b e s t use o f 
t h e q u a l i t i e s o f t h e p a r t i c u l a r 
p o l y m e r so as t o m a n u f a c t u r e t h e 
p r o d u c t as e f f i c i e n t l y as p o s s i b l e . 

(STOP TK) 

(2A n e x t . . s h o t 31 ) 1 2 / 
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/ BOOM A / 

3 1 . 2A PENTZ: 

MS P e n t z s e a t e d "by t a b l e w -,-, -, . . -, ^ 
J W e l l , p l a s t i c so les f o r shoes 

may no t seem a g rea t advance,, 

Bu t , j u s t t h i n k how the p r o p e r t i e s 

and a d a p t a b i l i t y of. p l a s t i c s have 

comp le te l y changed the manu

f a c t u r i n g i n d u s t r y , 
IMEfiCUTTIWG; 
Cam.1 CU But tons Take these bu t tons as an example 

they are maae f rom m o t h e r - o f -

p e a r l and h o r n . They had xr be 

i n d i v i d u a l l y c u t , d r i l l e d and 

f i n i s h e d . Today p l a s t i c s can be 

pressed i n t o a comple te ly f i n i s h e d 

b u t t o n i n seconds. The same 

a p p l i e s t o a l l the e a r l i e r manu

f a c t u r i n g m a t e r i a l s l i k e wha le 

bone, i v o r y , t o r t o i s e s h e l l and 

wood - t hey a l l had t o be i n d i v 

i d u a l l y machined. We may no t 

n e c e s s a r i l y f e e l t h a t the r e p l a c e 

ment o f n a t u r a l m a t e r i a l s by 

p l a s t i c s i s a good t h i n g bu+ i t 

i s d e f i n i t e l y here to s t a y . 

We can on ly hope t h a t i n the 

f u t u r e no t on ly w i l l the s y n t h e t i c 

replacements be cheaper but t h a t 

t h e y ' l l a l so be b e t t e r i n eve iy 

case. However, the f u r t h e r we 

move f rom the use o f n a t u r a l 

c o n t ' d . . 1 3 / 



- ' (B£VISED PAGE) 

3 1 . 2A ( c o n t r d ) 

32 . 3A 

33. 4A 

PADS OUT 3A 
# 

S / I 
34. TJ S l i d e 

- 13 -

PENT2: p roduc ts to the more durab le 

s y n t h e t i c polymers the g r e a t e r the 

problem o f waste d i s p o s a l "becomes. 

The p l a s t i c bag designed to s h i e l d 

i t s con ten ts o f f e r t i l i z e r f rom a l l 

the ravages o f man and na tu re can 

"become a p iece o f v i r t u a l l y i n d e 

composable r u b b i s h . Of course , i t 

can be bu rn t but f i r s t i t has t o be 

c o l l e c t e d f rom the coun t less p laces 

where we have c a r e l e s s l y thrown i t 

away. We can no l onge r r e l y on 

na tu re t o remove a l l t r a c e o f our 

t hough t l essness . 

CU Mylon Exper iment 

Capt ion 3 *0U SymbolT 

The Speakers w e r e . . . 

35* TJ S l i d e 
E x t r a c t s f rom f i l m . . , 

36. TJ S l ide 
P r o d u c t i o n by 

37. TJ S l i d e 
•A p r o d u c t i o n f o r , . , . 

T /0 
FADE SOUND AND VISION. 

THE END. 
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VT CLOCK ON 4 

1 . TJ S l i d e I 

_ 1 -

'Sc ience - A Foundat ion Course1 

2 . TJ S l i d e 2 
Course U n i t 13 

3. TJ S l i d e 3 
I n t roduced "by, 

4 . 2A 
MS Pentz (Seated) / BOOH A / 

/ Q PENTZ / PENTZ: I n t r o . 

and. then w e ' l l cons ide r 

how some o f the p h y s i c a l 

p r o p e r t i e s of polymers can be 

exp la ined f rom a knowledge o f 

t h e i r s t r u c t u r e . P ro fessor 

H a y n e s . , . . . ♦ . • 

(Cam.3 n e x t . . S h o t 5) . - • 2 / 



2 -

/ BOOH E / 

HAYNES: The modern chemica l 

i n d u s t r y 

, . . „ I f l l concen t ra te f i r s t on 

A d d i t i o n Polymers. L e t T s work 

a t some o f the monomers f rom 

which the common a d d i t i o n 

polymers are made, 

(ANIMATION 1) 

Th is i s ' e t h y l e n e ' - the monomer 

o f po l ye thy l ene - po l y thene ? 

- v i n y l c h l o r i d e -

- p ropy lene -

- me thy lme thac ry la te -

s t y rene -

. . . . w h i c h y o u ' l l p robah ly he 

more f a m i l i a r w i t h , in i t s 

expanded f o rm , as c e i l i n g t i l e s . 

. ' . 3 / 
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7. 3A 
Haynes w i t h Mo lecu la r 

model 1 , 

INTERCUTTING w i t h 1 
(Cam.lA CU model 1) 

(Cam.1 LS Bench & 
L e s l i e ) 

(Cam.TA GU Tube) 

HAYNES: 

C l e a r l y they a l l c o n t a i n a 

carbon-carbon double bond, and 

i t i s the convers ion of t h i s 

double bond t o two s i n g l e bonds 

which are used t o form the l i n k s 

o f the polymer cha in t h a t i s 

the bas is of A d d i t i o n P o l y m e r i s 

a t i o n . 

(TURNS TO BENCH, REFERS TO 
LESLIE, TAKES TUBE) 

I n t h i s tube I have 2 . 5 . d i c h -

l o r o s t y r e n e which i s ve ry 

s i m i l a r to the monomer f o r 

p o l y s t y r e n e . 

8 . 4A 

INTERCUTTING: 
Cam.lA CU Tube 

r\ to IB / 

_(ANIMATION 1 con t T d) 

(Adds i n i t i a t o r - mixes w i t h 

s p a t u l a , puts down t u b e . . . p i c k s 

up i n i t i a t o r b o t t l e ) . 

HAYNES: This i s c a l l e d a f r e e 

r a d i c a l i n i t i a t o r and here T s 

Dr. H i l l t o t e l l you how i t 

works 

(2B n e x t , . . S h o t 9) . . 4 / 



9 . . 23 
M.LS H i l l r . h . s . o f 

p h o t o m i x 

4 -

H I L L : / BOOM A / 

The f r e e r a d i c a l s i n t h e 

a d d i t i o n p o l y m e r i s a t i o n 

i n i t i a t o r a r e c r e a t e d by t h e 

b r e a k - d o w n o f weak c o - v a l e n t 

bonds i n c e r t a i n m o l e c u l e s 

such as p e r o x i d e s . 

10 . 1B 
Pho tom ix 

JPHOTOMIX SEQUENCE 1 
( S l i d e s 1 - 10 on Q) 

( H i l l e x p l a i n s p o l y m e r i s a t i o n 

mechan ism) 

1 1 . 4A 

Pan s l o w l y L ~ R 

ANIMATION 2 

b u t e v e n t u a l l y i t s t o p s 

12 . 2B 

H.CU H i l l 

H I L L : 

Why i s t h i s ? W e l l , t h e r e a r e 

s e v e r a l mechanisms by w h i c h t h e 

c h a i n p r o p a g a t i o n c a n be s t o p p e d 

and y o u ' l l f i n d them i n t h e t e x t , 

b u t I T 1 1 j u s t c o n s i d e r one f o r 

now. 

(4A n e x t . . 0 S h o t 13) . . . 5 / 
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13. 4A J_ANIMATI0N 2) 

(An ima te on Q) 

p o l y m e r no l o n g e r has any 

f r e e e l e c t r o n s so c a n n o t be 

f u r t h e r l e n g t h e n e d - t h e c h a i n 

has been s t o p p e d . 

(COMING TO 2) 

*h* . 2B H I L L : (shows t h e l i n k s o f t h e 
MS H i l l & M o l e c u l a r mode l 2 

INTERCUTTING: 
Cam.1 CU Mode l 

/ 1 u / 

p o l y m e r a r e n o t s t r a i g h t , 

b u t t h a t i t can be r e 

g a r d e d as one d i m e n s i o n a l ' ) 

. . . » P o l y m e r c h a i n s somet imes 

c o n t a i n as many as 5000 monomer 

u n i t s . 

15. 3A HA USES: 
MS Haynes 

INTERCUTTING: 
Cam.1 B.CU s t r i n g be tween 

f i n g e r s 

/ BOOM B / 

(Moves t o p o l y m e r e x p e r i m e n t 
t h e n l e a v e s . . ) 

L r . H i l l j u s t m e n t i o n e d t h a t some 

p o l y m e r c h a i n s c o n t a i n up t o 5000 

monomer u n i t s . 

( P i c k s up s t r i n g - h o l d s s m a l l 

end be tween f i n g e r & t h u m b . . . 

p u l l s up r e s t o f s t r i n g . ) 

. . . . a s you can see o u r p o l y m e r 

m o l e c u l e is_ e s s e n t i a l l y one 

d i m e n s i o n a l . ( c o n t ! d ) 

(2B n e x t . . . S h o t 16) c o n t ' d . . 6 / 



15. '3A (CONT'D) HAYNES ( c o n t ' d ) 

Cam.1 CU Tube 

/ 1 B / 

(Turns to "bench, . p i c k s up 
polymer & tube by s p a t u l a ) 

(Summary s e c t i o n : - cons ider 
condensat ion polymers) 

. . . I n the f o r m a t i o n o f t h i s 

type o f polymer - when the monomers 

l i n k t o g e t h e r t o form a c h a i n , 

f o r each l i n k t h a t i s fo rmed, a 

sma l l molecule such as water or 

hyd rogench lo r i de i s a l so fo rmed. 

16. 2B 
MS H i l l 

/ BOOM A / 

HILL : 

The amino ac ids we t a l k e d about 

i n CU:10 can condense t o g e t h e r t o 

form a polymer - the p r o t e i n 

molecule e 

17, 1B 

Photomix 

(PHOTOMIX SEQUENCE 2) 

( S l i d e s 11 - 16 on Q) 

(Exp la ins process of condensat ion 
p o l y m e r i s a t i o n f o r p r o t e i n & 
n y l o n . . „.show on photomix) 

. . . T h i s s o r t o f polyamide i s the 

type found i n the n y l o n s , wheie 

A and B can "be anyone o f a number 

of carbon frameworks,, 

(3A n e x t . . . S h o t 18) /~B0"QM B 7 
a * * i f 
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18 . 3A HAYNES: 
MS JIaynes 

/ 1 A / 

INTERCUTTING: 
Cam.1 B.CU I n d i v i d u a l 

"beads 

So i n t h e f o r m a t i o n o f 

c o n d e n s a t i o n p o l y m e r s no 

i n i t i a t o r i s r e q u i r e d , b u t d u r i n g 

t h e f o r m a t i o n of t h e l i n k i n g bond 

a s m a l l m o l e c u l e - l i k e w a t e r -

i s a l s o f o r m e d . 

(PICKS UP BEADS & SHOWS 
TWO FORMS OP POLYMER CHAIN) 

0 . , s e r i e s o f condensation p o l y m e r s 

and a l i t t l e l a t e r on w e ' l l l o o k 

a t a n o t h e r , T T e r y l e n e ' , w h i c h i s 

a p o l y e s t e r . 

(TURNS TO BENCH..NYLON EXP.) 

Here we have t h e two components 

of a c o n d e n s a t i o n p o l y m e r o f t h e 

n y l o n t y p e . 

I S . 4A C a p t i o n 1 . _C APT ION 1 

They a r e „<> .« , . 

. . . . Y o u see,, we a r e u s i n g an a c i d 

c h l o r i d e . T h i s i s because i t 

r e a c t s more q u i c k l y . So t h e 

m o l e c u l e e l i m i n a t e d w i l l be 

h y d r o g e n c h l o r i d e and n o t w a t e r . 

(3B n e x t . . . S h o t 20) . . . 8 / 



2 0 . 5B 

M.LS Haynes & L e s l i e 

INTERCUTTING: 
Cam,1 CU Beaker h o l d i n g 

2 l i q u i d s l a y e r s 

(NYLON EXPERIMENT) 

. . . . - A l t h o u g h , c o n d e n s a t i o n and 

a d d i t i o n p o l y m e r s a r e f o r m e d i n 

d i f f e r e n t ways t h i s does n o t 

n e c e s s a r i l y g i v e them d i f f e r e n t 

p h y s i c a l p r o p e r t i e s . I t i s t h e 

s t r u c t u r e o f t h e i n d i v i d u a l 

p o l y m e r c h a i n s and t h e i r r e l a t i o n 

t o one a n o t h e r w h i c h has t h e 

g r e a t e s t e f f e c t on t h e p h y s i c a l 

p r o p e r t i e s . 

(EXPERIMENT..FORMATION OP FIBRES) 

Cam.1 CU F i b r e s & 
2 g l a s s d i s h e s 

. . • w h y i & i t t h a t t h e n y l o n f i b r e 

i s so s t r o n g . 

(HAYNES PICKS UP BEADS AND 
DEMONSTRATES HOW CHAINS ALINE 
- REP. TO SPECIAL INTER CHAIN 
BONDING) 

. . . T h e n compare y o u r i d e a s w i t h 

t h e e x p l a n a t i o n in t h e t e x t . 

(PICKS UP SAMPLES') 

. . . T h e s e a r e two samples o f p o l y 

p r o p y l e n e - t h e a d d i t i o n p o l y m e r 

made f r o m p r o p y l e n e „ 

(4A n e x t . . S h o t 2 i ) . - 9 / 
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21 . 4A (ANIMATION 1) 
(Propy lene) 

22. 3A 
MS Havnes 

Cam,1 CU models 

/ 1 to A 7 

( reason f o r d i f f e r e n c e i n 
p r o p e r t i e s i s exp la ined by s t r u c t 
u re ) 

(MOVES TO MOLECULAR MODELS (3) 
& DEMONSTRATES - REGULAR -
IRREGULAR STRUCTURES) 

. , , . T h e use o f Z i e g l e r c a t a l y s t s 

i s an example o f where a knowledge 

o f how r e a c t i o n s occur a l l ows 

syn thes i s of s p e c i a l s t r u c t u r e s 

w i t h w e l l - d e f i n e d phys ica l 

c h a r a c t e r i s t i c s . 

/ BOOM A / 

23. 2B HILL ; 

So f a r on ly cons idered one 

d imens iona l p o l y m e r s . . « 0 . . 

24o 1B 

(4B n e x t . , . s h o t 25) 

__ (PHOTOMIX SEQUENCE 2 c o n t ' d ) 

( S l i d e s 17, 18, 19) 

(HILL COMPARES POLYESTER -
POLYAKIDES) 

H ILL : 

. . . n o w we can form another poiymer 

- c a l l e d a g l y p t a l r e s i n - w i t h 

these two compounds* 

. . 1 0 / 



25. 4A Capt ion 2 

- 10 -

( G l y p t a l Resin monomers) 

(GIVES 3-D STRUCTURE) 

26. 1 (PBOTOMIX SLIDE 20) 

27, 3A 
MS Haynes 

L 1 — A 7 

INTERCUTTING: 
Cam.1 CU model 

Cam.1 CU A r t i c l e 

K ILL : 

. . . c o m p a r i s o n w i t h t e r y l e n e 

shows t h a t i t i s a p o l y e s t e r 

c o n t a i n i n g e x a c t l y the same type 

o f u n i t s , but what e f f e c t does 

i t ' s 3-D s t r u c t u r e have, 

/ BOOM B 7 

HAYNES: 

You c a n ' t r e a l l y app rec ia te the 

3-D s t r u c t u r e o f g l y p t a l r e s i n 

f rom a 2-D d raw ing , so we've made 

a model o f i t . 

(MOLECULAR MODEL 4..GLYPTAL RESIN) 

. . . t h e new polymer no l onge r forms 

s t r o n g f i b r e s , but now i t i s 

ex t remely hard and i s i d e a l as a 

hard p r o t e c t i v e c o a t i n g e 

(ARTICLE TREATED WITH GLYPTAL 
RESIK) 

PHENOL/FORMALDEHYDE EXPERIKEIST 

Cam.1 CU e x p e r i m e n t 

(4-A n e x t . , . s h o t 28) . . . 1 1 / 
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2 8 , 4 A C a p t i o n 2 ( P h e n o l f o r m a l d e h v d e ) 

/ STANDBY TK / 

2 9 . 3A 

(as Sho t 27) 

HAYMES: 

. . . t h e p r o c e s s o f c o n v e r t i n g 

a raw p l a s t i c i n t o a u s e f u l 

p r o d u c t i n v o l v e s a v e r y s k i l l e d 

use o f advanced t e c h n o l o g y and 

i n g e n u i t y . 

3 0 . TK FILM 

( D u r a t i o n : 3 * 3 2 n ) 

/ " T O L L TK / 

OPENING WORDS 

'Mos t c rude p o l y m e r s can "be made 
i n m a n u a l l y o p e r a t e d u n i t s l i k e 
t h i s . . . . h u t t h e s e a r e now "being 
r e p l a c e d by f u l l y au toma ted u n i t s , 
where t h e p r o g r e s s o f t h e p o l y 
m e r i s a t i o n i s r e g u l a t e d f r o m a 
remo te c o n t r o l r o o m 

CLOSING WORDS..-
. . . T h e r e a r e many p r o c e s s e s , each 
i s d e s i g n e d t o make t h e "best use o f 
t h e q u a l i t i e s o f t h e p a r t i c u l a r 
p o l y m e r so as t o m a n u f a c t u r e t h e 
p r o d u c t as e f f i c i e n t l y as p o s s i b l e . 

(STOP TK) 

(2A n e x t . . s h o t 31) . . . . 1 2 / 
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/ BOOM A / 

■31. 2A PENTZ: 

MS P e n t z s e a t e d "by t a b l e , r -,-, -. -i *■ 
° well, plastic soles for shoes 

may not seem a great advance,, 

But, just think how the properties 

and adaptability of plastics have 

completely changed the manu

facturing industry, 
INTERCUTTING: 
Cam.1 CU Buttons Take these buttons as an example 

they are maae from mother-of-

pearl and horn. They had t r be 

individually cut, dr i l led and 

finished. Today plastics can be 

pressed into a completely finished 

button in seconds. The same 

applies to a l l the earl ier manu

facturing materials l ike whale

bone , ivory, tortoiseshell and 

wood - they a l l had to b<=* indiv

idually machined. We may not 

necessarily feel that the replace

ment of natural materials by 

plastics is a good thing bu^ i t 

is def ini tely here to stay. 

We can only hope that in the 

future not only w i l l the synthetic 

replacements be cheaper but that 

they ' l l also be better in every 

case. However, the further we 

move from the use of natural 

cont'd..13/ 



/ {■EW-ISED PAGE) 

3 1 . 2A ( c o n t ' d ) 

32. 3A 

33, 4A 

FADE OUT 3A 

S / I 
34. TJ S l i d e 

- 13 -

PENT2: p roduc ts t o the more durab le 

s y n t h e t i c polymers the g r e a t e r the 

problem o f waste d i s p o s a l becomes. 

The p l a s t i c bag designed t o s h i e l d 

i t s con ten ts o f f e r t i l i z e r f rom a l l 

the ravages o f man and na tu re can 

become a p iece o f v i r t u a l l y i n d e 

composable r u b b i s h . Of course , i t 

can be bu rn t but f i r s t i t has t o be 

c o l l e c t e d f rom the coun t less p laces 

where we have c a r e l e s s l y thrown i t 

away. We can no longer r e l y on 

n a t u r e t o remove a l l t r a c e o f our 

t hough t l essness . 

CU Mylon Exper iment 

Capt ion 3 'OU Symbol ' 

The Speakers w e r e . . . 

35. TJ S l i d e 
E x t r a c t s f rom f i l m . . . 

36 . TJ S l ide . 
P roduc t i on by 

37. TJ S l i d e 
'A p r o d u c t i o n f o r , . , . 

FADE SOUND AND VISION. 

THE END. 


