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[57] ABSTRACT 

A plastic film suitable for indicating radiation dose 
contains a chlorine polymer, at least one acid sensitive 
coloring agent and a plasticizer. The film undergoes a 
distinct change of color in response to a given radia-
tion dose, the degree of change proportional to the 
total change. These films may be stored for a long pe-
riod without loss of sensitivity, and have good color 
stability after irradiation. 

17 Claims, No Drawings 



BACKGROUND OF T H E INVENTION 

3.899,677 
1 2 

PLASTIC FOR INDICATING A RADIATION DOSE is usually 30 to 80 percent by weight, preferably 50 to 
This is a continuation of application Ser. No. 70 percent , by weight, based on the weight of polymer. 

260.242. filed June 6. 1972. and now abandoned. When using a copolymer, e.g. vinyl chloride and an-
which is a continuation of Ser. No. 840.478. filed other monomer , the amount of vinyl chloride is suitably 
July 9. 1969. 5 76 to 97 percent , by weight, based on the total mono-

mers. 
The acid sensitive coloring agent is one which discol-

1. Field of the Invention ors or loses color as a function of acidity and capable 
The present invention relates to a color film for indi- of being used as a pH indicator. Such coloring agents 

eating a total radiation dose characterized in that it un- 10 include aniline blue, aniline yellow, benzene azo diphe-
dergoes various color changes for a given total dose nylamine, methyl yellow, diethyl yellow, meta-methyl 
when irradiated by ionization radiation and always red, methyl violet, gentiana violet, crystal violet, congo 
shows the same color change for the same total dosage. red, quinoline, etc. 

2. The Prior Art Two or more coloring agents differing in sensitivity 
Today, high-energy radiation, such as gamma rays 15 to radiation ( the degree of color change corresponding 

radiated f rom Co' i0 and electron rays generated by an to the variation in irradiation dose), may be variously 
electron accelerator, is broadly utilized in industry for combined and used. Likewise, a coloring agent which 
such purposes as, for example, sterilization and disin- changes color in response to irradiation may be com-
fection of medical instruments such as an injection sy- bined with a coloring agent which loses color. Thus, the 
ringe, an injection cylinder, a suture gut, etc. improve- 20 possible types of color changes due to variation of radi-
ment and sterilization of foodstuffs, and radiation poly- ation dose are quite numerous. The higher radiosensi-
merization, etc. In utilizing such high-energy radiation, tive coloring agents include, aniline yellow, diethyl yel-
from the viewpoint of the efficiency and safety, it is low, aniline blue, meta-methyl red, etc. The lower ra-
necessary to measure and control the irradiation dose diosensitive coloring agents include benzene azo diphe-
by an appropriate and simple means. Various methods 2 5 nylamine, methyl violet, gentiana violet, crystal violet, 
of measuring the dose have hitherto been developed. etc. 
However, these methods suffer the defect of being The coloring agents which change to different color 
complicated in operation and require a great deal of by irradiation include methyl yellow, aniline yellow, 
skill and time for measurement . They are also relatively congo red, diethyl yellow, meta-methyl red, benzene 
expensive. 30 a z o diphenylamine, etc. The coloring agents which lose 

For these reasons, a color film for indicating a radia- color include aniline blue, quinoline, etc. The combina-
tion does which is simple in operation and can be easily tion of aniline blue, aniline yellow and benzene azo di-
handled has been developed. This film comprises a phenylamine is a particularly preferable one. As thc ra-
plastic admixed with a coloring agent and it changes its diation dose is increased, aniline blue changes from 
color in response to a given dose. blue to colorless, aniline yellow discolors f rom yellow 

The name "color film for indicating a radiation dose" to pink and benzene azo diphenylamine discolors f rom 
is one used in ENEA (European Nuclear Energy yellow to violet. Accordingly, by combining the above 
Agency) in the system of OECD (Organization for Eco- three agents appropriately, a plastic for indicating a ra-
nomic Cooperat ion and Development) and a color film diation dose can be obtained which develops a definite 
has been desired suitable for measuring dose in the irra- bright and distinct color change from green as a start-
diation of foodstuffs by thc above organizations. ing point to light green -» yellow —» orange —» per-

Howevcr, conventional color films for indicating ra- simmon color -» pink -» purplish red -» violet in re-
diation dose suffer from defects in the field of practical sponse to given total doses. The dose in broad range 
performances such as poor color development. That is, can be easily observed with the naked eye. The plastic 
change of color per a given dose is not distinct. Further, comprising the mixture of these three sensitive coloring 
these films lack heat-, light-, and moisture-resistances agents has, in addition to the above characteristic, ex-
over long periods of time and lack stability of color cellent preservation and stability characteristics, 
after irradiation. The selection of the plasticizer is limited by the fact 

An object of the present invention therefore is to pro- that the chlorine-containing polymer for indicating a 
vide a plastic for indicating a radiation dose which radiation dose in the present invention releases hydro-
shows a clear change of color for a given dose, is stable gen chloride when irradiated and it is the hydrogen 
over long periods of time, and has good color stability chloride that acts to discolor or fade the coloring 
after irradiation. agents. Thus, the plasticizer should not react with the 

- - polymer to inhibit the production of hydrogen chloride 
SUMMARY O F THE INVENTION n o r i n h j b i t t h e f u n c t i o n o f t h e p r o d u c e d hydrogen chlo-

Thc present invention relates to a plastic for indicat- ride. Further, the plasticizer is preferably higher in boil-
ing a radiation dose which comprises a chlorine con- ing point than the plastic so as not to be dispersed by 
taining polymer, at least one kind of acid sensitive col- heating at the time of preparing the plastic, or subse-
oring matter and a plasticizer. 6 f ) quently dispersed during storage. The plasticizer 

The chlorine-containing polymer is one which con- should also be miscible with, and not damaging to the 
tains chlorine and can be molded. Suitable polymers characteristic of the product, 
include, for example, polyvinyl chloride, vinyl chloride- Suitable plasticizers which have the above require-
vinyi acetate copolymer, vinylidene chloride polymer, ments and have excellent color stability after irradia-
vinyl chloride-acrylic acid copolymer, and chlorinated 6 g tion and preservation before irradiation are phosphoric 
polyethylene. acid esters, polyesters, chlorinated paraffin, trimellitic 

These polymers may be used alone or in admixture. acid esters of aliphatic alcohol, and mixtures thereof. 
The degree of polymerization is 350 to 1300, prefera- The phosphoric acid esters include phosphoric acid es-
bly 500 to 1000. Thc chlorine content of the polymer tcrs of aliphatic alcohols, phenols, cresols, etc., for ex-
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ample, trioctyl phosphate , triphenyl phosphate , tri-
cresyl phosphate , tr ichloreethyl phosphate , etc. T h e 
polyesters include for example, adipic acid ester of eth-
yleneglycol, sebacic acid ester of ethylene-glycol, etc. 
The chlorinated paraffin is suitably chlorinated to 30 to 
80 percent , by weight. The trimellitic acid esters in-
clude esters of aliphatic alcohols, preferably having 5 
to 20 ca rbon atoms, for example, 2-ethylhexyl alcohol, 
isodecyl alcohol, etc. 

The amount of each material to be used is not strictly 
limited, although the amount of acid sensitive coloring 
agent to be used is usually 0.1 to 5.0 parts, by weight, 
preferably 1.0 to 1.5 parts, by weight, on the basis of 
100 parts , by weight, of chlorine-containing polymer. 
However , if less than 0.1 part, by weight, is used, then 
the discoloration af te r irradiation is too slight to evalu-
ate. If more than 5.0 parts, by weight, are used, there 
is no increase in distinctness or sensitivity, and such re-
sults only in increased costs. 

The amount of plasticizer to be used is 5 to 80 parts, 20 
by weight, preferably 20 to 50 parts, by weight. As the 
amount decreases below 5 parts by weight the discolor-
ation due to irradiation dose is gradually reduced and 
the preservation before irradiation is decreased. Alter-
natively, as the amount increases above 80 parts by 25 
weight, the color stability af ter irradiation and the pres-
ervation before irradiation are reduced. 

The plastic for indicating a radiation dose in the pres-
ent invention can be optionally molded into any shape, 
for example, film, sheet, plate, and the like, depending 30 
upon the intended use. It may also be molded on an ap-
propriate support . However, f rom a practical and eco-
nomical viewpoint, the plastic is preferably used in the 
form of film 30 to 50/x. thick. 

35 
DETAILED DISCLOSURE O F T H E P R E F E R R E D 

E M B O D I M E N T 

By one method of making the present product , the 
above-described chlorine-containing polymer, coloring 
agent and plasticizer are dissolved in a suitable organic 
solvent such as cyclohexane, cyclohexanone, methyl-
ethyl ketone, dimethylformamide, te t rahydrofuran , 
etc. in such a way that the total content of the above 
three materials is 10 to 60 percent by weight. The solu-
tion is f low-spread on the surface of a non-adhesive 
carrier such as, for example, silicon-treated paper , f luo-
rine-resin film, etc., and theraf ter dried by heating o r 
at ordinary tempera tures to form a film layer for indi-
cating a radiation dose on the surface of carrier. T h e 
thus dried film is then peeled f rom the substrate. By an-
other method of making the product , the above solu-
tion is flow-spread on the surface of carr ier such as a 
plastic film, for example, polyester, polypropylene, flu-
orine resin, polyamide, and polyvinylchloride, a paper g 5 

coated with plastic, and a metallic foil such as an alumi-
num foil, and thereaf te r dried by heating o r at ordinary 
tempera tures to provide a film layer for indicating a ra-
diation dose on the carrier. It is preferable t o prevent 
the plasticizer contained in the film layer f rom migrat- ^ 
ing and for this purpose aluminum foil, polyester film, 
polypropylene film, and fluorine, resin film are prefera-
ble as a carrier. In general , a width of 15 to 50/A is suffi-
cient to prevent thc movement of plasticizer. The car-
rier is conveniently colored by an opaque coloring ma-
terial such as white so as not to interfere with the obser-
vation of the color changc of the film. The plastic for 
indicating a radiation dose may also be formed by im-
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pregnating a porous carrier such as porous paper , non-
woven cloth, woven cloth, etc. with the above solution 
composit ion. The retained solvent is preferably less 
than 5 percent , by weight, of the radiation sensitive 

5 components ( that is, chlorine-containing polymer, col-
oring mat ter , plasticizer, remaining solvent). As the 
amount increases above 5 percent by weight, thc color 
stability af ter irradiation and the stability before irradi-
tion becomes gradually worse. 

10 The carrier may be provided with an adhesive layer 
such as a pressure sensitive adhesive, a solvent activat-
ing adhesive, etc. on at least one portion of carrier sur-
face. Where the carrier is t ransparent , an opaque color-
ing agent of white, silver, or gold, etc. may be mixed 

15 into the adhesive layer, whereby the color change of 
film layer is less influenced by the color of body to 
which it is adhered. Between the film layer and the ad-
hesive layer a film comprising polyester, polypropyl-
ene, f luorine resin, etc. or an aluminum foil is prefera-
bly interposed to prevent the movement of plasticizer. 

T h e color film for indicating a radiation dose accord-
ing to the present invention is characterized in that: 

1. the color change per a given dose by irradiation is 
bright and clear and the radiation dose can be suffi-
ciently recognized and detected by naked eye or by 
comparing with a s tandard color table; 

2. the preservation before irradiation is good, that is, 
even in the case of irradiating a film af ter prolonged 
storage, a constant color change is always developed 
for a given dose; 

3. the color stability af ter irradiation is good, that is, 
the color af ter irradiation does not change with the pas-
sage of time; and 

4. in the case where an adhesive layer is provided, the 
film can be applied anywhere it is desired to measure 
a radiation dose. 

The present invention will be illustrated with the fol-
lowing examples: 

E X A M P L E 1 

100 parts, by weight, of polyvinylchloride (virgin 
resin) were dissolved in 400 parts of te t rahydrofuran, 
and 0.6 part of aniline blue, 0.3 parts of aniline yellow 
and 0.3 part of benzene azo diphenylamine were added 
and fur ther 4 0 parts of chlorinated paraffin, 40 percent 
chlorination, were added thereto. The resulting solu-
tion was f low-coated on a polyester film and heated at 
100°C. for 10 minutes and thereaf ter peeled f r o m the 
polyester film to obtain a color film for indicating a ra-
diation dose, which is 40/x thick and contains less than 
5 percent by weight, of te t rahydrofuran. The resulting 
film was dark green. Its per formance is as shown in 
Table 1. 

E X A M P L E 2 

100 parts, by weight, of polyvinyl chloride (virgin 
resin) were dissolved in 400 parts of te t rahydrofuran , 
and 0.6 part of aniline blue, 0.3 part of aniline yellow 
and 0.3 par t of benzene azodiphenylamine were added 
and fur ther 30 parts of trichloroethyl phosphate were 
added. The resulting solution was flow coated on a sili-
con t reated paper and thereaf ter heated a t 100°C. for 
8 minutes to dy so that less than 5 percent by weight, 
of the solvent remained. The film was then peeled f rom 
the silicone treated paper to obtain a color film for indi-
cating a radiation dose, which is 40/tt thick. The film is 
dark green. Its per formance is shown in Table 1. 
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E X A M P L E 3 ample 1 to give substantially the same result in Exam-

100 parts of polyvinyl chloride (virgin resin) were p , e ' ' 
dissolved in 400 parts of te t rahydrofuran and 0.6 part 
of aniline blue, 0.3 par t of methyl yellow, 0.3 part of C O M P A R A T I V E E X A M P L E I 
benzene azo diphenylamine and 30 parts of adipic acid 
polyester having 1000 to 2000 of molecular weight 7 1 1 0 per formance of the product having the same 
were added thereto. T h e resulting solution was flow composit ion and obtained by the same method as in 
coated on the surface of white opaque polyester film Example 1 and having the te t rahydrofuran content of 
and thereaf te r heated a t 100°C. for five minutes to dry J ( )

 a b o u t 8 % b>' weight, is shown in Table 1. 
so that 5 percent by weight of the solvent remained. A 
color film for indicating a radiation dose, which is 4 0 M C O M P A R A T I V E E X A M P L E 2 
thick is obtained which has a white opaque polyester 
film layer on one side. The film is dark green, and its The per formance of the product obtained by the 
per formance is shown in Table 1. same method as in Example 1 and not added with a 

plasticizer such as chlorinated paraffin and having the 
E X A M P L E 4 te t rahydrofuran content of about 8 percent by weight, 

Methyl red was substituted for methyl yellow in Ex- is shown in Table 1. 
ample 3 to give substantially the same result as in Ex-
ample 3. 20 

E X A M P L E 5 
C O M P A R A T I V E E X A M P L E 3 

The per formance of the similar product as in Com-
Diethyl yellow was substituted for methyl yellow in parative Example 2 with the exception of having the 

Example 3 to give substantially the same result as in Ex- te t rahydrofuran content of 5 percent by weight, is 
ample 3. 25 shown in Table 1. 

E X A M P L E 6 

Example 3 was repeated with the exception of using C O M P A R A T I V E EXAMPLE 4 
aniline yellow and aniline blue to give a film indicating 
a bright color change f rom green to red: w ™ e Performance of the product obtained by the 

method in Example 1 with the exception of using dioc-
E X A M P L E 7 tylphthalate for chlorinated paraffin and having the tet-

Methyl yellow as substituted for aniline yellow in Ex- rahydrofuran content of less than 5 percent by weight, 
ample 6 to give the same film as in Example 6. , s s h o w n , n T a b l e s 1 a n d 2 ' 

As apparent f rom the above Examples and Compara-
E X A M P L E 8 tive Examples, where the plasticizer is not added, the 

,, . . , c 'i* ii • color change is less as shown in Table 1, and the ob-Diethyl yellow was substituted for aniline yellow in . 
r. . , - . ... r-, . r- , , tained color film has reduced brightness and stability. Example 6 to give the same film as in Example 6. 6 . I 

However, the present color him for indicating a radi-
E X A M P L E 9 ation dose is excellent in color variation, color stability 

Methyl red was substituted for aniline yellow in Ex- a n d s t abi ' i ty-
ample 6 to give the same film as in Example 6. 

E X A M P L E 10 E X A M P L E 15 

Cyclohexanone was substituted for tetfatyydrofuran 45 100 parts of polyvinylchloride were dissolved in 400 
in Example 1 to give the same result. par ts of te t rahydrofuran, and 0.6 part of aniline blue, 

E X A M P L E 1 1 
0.3 part of aniline yellow, 0.3 part of benzene azo di-
phenylamine and 30 parts of trichloroethyl phosphate 

E X A M P L E 12 

E X A M P L E 13 

Diethyl formamide was substituted for te trahydro- were added thereto. The resulting solution was coated 
furan in Example 1 to give the same result. 50 on one side of polyester film the other side of which 

had a white opaque pressure sensitive adhesive layer 
comprising natural rubber or synthetic resin and was 

Dioxanc was substituted for te t rahydrofuran in Ex- adhered with release paper (silicon treated paper ) on 
ample 1 to give the same result. the layer facc, and heated at 100°C. for 8 minutes to 

55 dry to provide a color film layer for indicating a radia-
tion dose, which is 40(jl thick, on the above face of 

Vinylacetatc-vinyl chloride copolymer having a poly- polyester film the color film so provided is dark green 
merization degree of 800 and the vinyl acetate content and has the performance shown in Table 3. 
of 26 percent by weight, was substituted for polyvinyl And also as a result of measuring the color stability 
chloride in Example 1 to give substantially the same re- 60 af ter irradiation, it was found that the color in 1 hour 
suit in Example 1. af ter irradiation was the same as immediately af ter irra-

diation. Further , the preservation before irradiation 
EXAMPLE 14 w a s remarkably good. For example, even when pre-

40 parts of 2-ethyl hexyl ester of trimellitic acid was served at 70°C. for one month, the reproduct ion of 
substituted for 40 parts of chlorinated paraffin in Ex- 65 color change after irradiation was the same. 
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TABI .H 1 

Sample- Irradiation 
Dose Megarad 

Color-phase 
1. 

Color Measuring Tape** 
a b 

Color Sta-
bility After 
Irradiation 

Preservation 
Before Irrad-
iation . 

Variation 
of Co 

(1 Dark green 26.75 + 1.90 +2.30 Good Very good 
Ex. 1 1 Green 3 1.25 +0.05 +6.05 (not-changed :. (Reproduction 

is recognized Very gixid -i Light green 37.2(1 + 1.15 + 11.55 even alter even after 
Very gixid 

-..preservation 
3 Bright orange 

yellow 42.65 +6.45 + 16.05 one week I at 7()°C'. for 
one month> 

4 Bright orange 
red 411.10 +25.55 + 16.00 

5 Bright red to 
red purple 33.50 +33.65 + 1 1.05 

0 Dark green 2X.50 +0.65 +2.SO 
Ex. 2 1 Light green 37.55 - 1 . 4 5 + 1 1.70 Gcxxl Gtxxl Ver} gtxitl 

-> Bright orange 41.25 +29.25 + 16.15 Gcxxl Good Very good 
3 Bright orange 

persimmon 34.20 +40 .20 + 11.25 
4 Bright per-

simmon 32.65 •1-39.50 +9.75 
5 Bright per- 30.55 +3N.65 +7.25 

simmon red 
0 Dark green 2X.55 --0.S0 +0 .50 

Ex. 3 1 Green 39.65 - 3 . 6 5 + 16.N5 Somewhat Good 
gixid i Light green 35.70 - 5 . HI + 10.65 Gcxid 

3 Bright orange 4S.60 +5.50 + 19.35 (Slightly Bright orange 
faded after 
one week) 

4 Bright orange 
persimmon 40.20 +20 .70 + 17.50 " 

5 Bright per-
simmon red 35.30 +31.75 + 14.00 

(1 Dark green 26.75 +2 .00 +2.31 Dark green 
No good No good Good 

Comp. 
|.'v 1 

1 Green 31.25 + 10.12 +6 .14 

-> Light green 37.30 + 1.26 + 1 1.65 ( Remarkably ( Reproduction Light green 
faded after of color change 

Bright yellow 24 hours) is lost after 
orange 42.66 +6.57 +16 .14 preservation at 

70°C\ for 1 day) 
4 Bright orange 

- red 40.20 +2S.64 + 16.09 
5 Bright red to 

red purple 33.60 +33.14 + 1 1.10 
0 Dark green 22.67 + 1.NX + 1.12 

Camp. 
l' \ ^ 

1 Dark green 23.55 -HI.91 +2.08 No good No good (iood 

2 Dark light 
green 24.55 +4.61 +3.25 

Dull greenish 
yellow 24.40 + 12.25 +3.75 

4 Dull brown 
orange 24.48 + 15.65 +3.60 

s Dull brown 
orange 23. X2 + 16.92 +3.13 

(1 Dark green 22.20 + 1 .SO -HI. 15 
Conip. 
l-\ ^ 

1 Dark green 22.75 +3.53 1-1.5 ( iood Gixid No good 

T Dark brown T11J1 -Mi. 10 +2.5N ( No ehange (Reproduction 
red even alter is recognized 

one week) after preser-
3 Dark brown vation at 70°C. 

red 23.02 + 15.95 +3.00 for one (.lay) 
4 Dark brown 

red 22 .90 + 14.75 +2.67 
5 Dark brown 

red 22.75 + 13.95 +2.25 
0 Dark green 30.25 •L-l .SO t2 .15 Slightly ( iood Good 

Comp. 1 Green 33.35 0 +4.25 No good (Reproduction 
Ls. 4 is recognized 

-i Light green 37.70 + 1 .00 + 10.55 IReduced after preser-
by 1 rad in vation at 7()''C. 

1 Bright yellow one week for ono day 1 
orange 453)5 + 12.05 + 16,30 after ir-

radiation ) 
4 Bright per-

simmon 44.45 +2 5.(15 + 1 6.00 
5 Bright per-

simmon red 39.9(1 +3 1.55 + 12.15 

Irniiliiitimi « « u v <'""" i " " > \1, .,,1 h,„n 
"Colorimeter iintniit;n.tinvil b\ Color M;n.-hiiu- t o . I til. 
c 1 M a } I h I Direct n.'mlinp method. AS I'M dtsiiiniUion [) I V,5 55 I I I'155 I 
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T A B L E 2 

Color stability af ter irradiation in Comparat ive Exam-
ple 4 (5 megarad irradiation) 

Day Measured Data 
L a 

Color Phase 
b 

Immediately 
after 39.90 +31.55 +1.75 Bright per-

10 simmon red 10 
After 1 day 44.20 +21.65 +15.10 Bright light 

persimmon 
red 

After 7 days 49.40 +19.65 +19.30 Bright per-
simmon 

TABLE 3 

Irradiation Dose 
(megarad) 

Color 20 

0 Dark green 
1 Green 
2 Light green 
3 Yellow orange 
4 Orange red 
5 Red purple 

Irradiation Source Co '»' 
Dose: 0.9 M rad/hour. 

What is claimed is: 
1. A film comprising a stable plastic composition 

coated on one side of a carrier and an adhesive layer 
coated on a t least a portion of the other side of said car-
rier, said stable plastic composition indicating a radia-
tion dose by a distinct change or loss of color when irra-
diated with ionizing radiation, said composition con-
sisting essentially of: 

a. a moldable chlorine-containing polymer having a 
chlorine content of from 30 to 80 percent by 
weight based on the weight of the polymer, said 
polymer releasing hydrogen chloride when irradi-
ated with ionizing radiation; 

b. f rom 0.1 to 5 parts by weight, based on 100 parts 
by weight of said polymer, of aniline blue as an 
acid-sensitive coloring agent, and, at least one 
other acid-sensitive coloring agent which discolors 
or loses color, upon irradiation with ionizing radia-
tion, by the action of the hydrogen chloride re-
leased from said polymer; and 

c. from 5 to 80 parts by weight, based on 100 parts 
by weight of said polymer, of a plasticizer which 
does not react with or inhibit the function of the 
hydrogen chloride released by said polymer upon 
irradiation with ionizing radiation and which has 
good color stability af ter irradiation with ionizing 
radiation, said plasticizer being selected from the 
group consisting of phosphoric acid esters, polyes-
ters, chlorinated paraffins, and trimellitic esters of 
aliphatic alcohols. 

2. Thc film of claim 1, wherein the adhesive layer 

contains an opaque coloring agent. 
3 . The film of claim 1, wherein the chlorine-

containing polymer is selected f rom the group consist-
ing of polyvinyl chloride, vinyl chloride/vinyl acetate 
copolymers, polyvinylidene chloride, vinyl chloride/a-
crylic acid copolymers and chlorinated polyethylene. 

4 . The film of claim 3, wherein the amount of vinyl 
chloride in said vinyl chloride/vinyl acetate copolymers 
and in said vinyl chloride/acrylic acid copolymers is 
f rom 76 to 97 percent by weight based on the weight 
of the copolymer. 

5. The film of claim 1, wherein component (b ) is a 
combination of 0.6 part by weight of aniline blue, 0.3 
part by weight of aniline yellow, and 0.3 part by weight 

15 of benzene azo diphenylamine. 
6. The film of claim 1, wherein component (b) is a 

combination of 0.6 part by weight of aniline blue, 0.3 
part by weight of methyl yellow, and 0.3 part by weight 
of benzene azo diphenylamine. 

7. The film of claim 1, wherein the chlorine content 
of the chlorine-containing polymer ranges from 5 0 - 7 0 
percent by weight, based on the weight of said polymer. 

8. The film of claim 1, wherein the total acid sensitive 
coloring agent is present in an amount of 1.0-1.5 parts 

25 by weight, based on 100 parts by weight of said chlo-
rine-containing polymer. 

9. The film of claim 1, wherein the plasticizer is pres-
ent in an amount of f rom 2 0 - 5 0 parts by weight, based 
on 100 parts by weight of said chlorine-containing 
polymer. 

10. The film of claim 1, wherein the degree of poly-
merization of the chlorine-containing polymer ranges 
f rom 350 to 1300. 

11. The film of claim 10, wherein the degree of poly-
3 5 merization ranges f rom 500 to 1000. 

12. The film of claim 1, wherein said phosphoric acid 
esters comprise the phosphoric acid esters of aliphatic 
alcohols, phenols or cresols. 

13. The film of claim 1, wherein said polyester is the 
adipic acid ester of ethylene glycol or the sebacic acid 
ester of ethylene glycol. 

14. The film of claim 1, wherein said chlorinated par-
affin contains f rom 30 to 80 weight percent chlorine 
based on the weight of the chlorinated paraffin. 

15. The film of claim 1, wherein said trimellitic ester 
is the trimellitic acid ester of an aliphatic alcohol hav-
ing f rom 5 to 20 carbon atoms. 

16. The film of claim 1, wherein said component (b) 
is a combination of aniline blue and another acid-
sensitive coloring agent selected f rom the group con-
sisting of aniline yellow, benzene azo diphenylamine, 
methyl yellow, diethyl yellow, meta-methyl red, methyl 
violet, gentiana violet, crystal violet, congo red and 
quinoline. 

17. The film of claim 1, wherein said carrier com-
prises a material selected from the group consisting of 
aluminum foil, polyester film, polypropylene film and 
fluorine resin film. 
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