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1 UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF NEW JERSEY 1 IT IS HEREBY STIPULATED AND AGREED by and between
2 .
JOAN MAERTIN, Executrix of ) 2 counsel for the Plaintiffs and counsel for the Defendants
3 the Estate of Lothar Maertin, . e . .
JOAN MAERTIN, individually y 3 that this deposition may be taken in shorthand by Tammie
4 and in her own right, et al,, ) Civil Action L-95-cv ,
s 02849 (JBS) 4 ASt. Arbor, CSR and notary public, and afterwards
V.
transcribed into printing, and signa i
6 IRONG WORLD INDUSTRIES, 5 b printing, and signature by the witness
, NG ) 6 expressly reserved.
g v § 7 MR. DIMURO: Just before we start today, I want
MONSANTO COMPANY and AMERICAN t \
o MONSANTO COMPANY and A ; 8 to make a statement for the rccoxtd. P.xS everybody ;:ropei'bly
10 9 knows by now, Mr. Papageorge is being produced again by
. 0 i W
|1 DEPOSITION OF WILLIAM PAPAGEORGE, produced, sworn and 10 Monsanto in response to Magistrate Rosen's ordcx; that he
12 examined on the 29th day of April, 1998, between the hours 11 be produced to answer orders on DOP and Santicizers.
13 of cight o'clock in the forenoon and six o'clock in the 12 Mr. Taylor and I have reached an agreement that I would
14 afternoon of that day, at the offices of Taylor * 13 also let him ask Mr, Papageorge questions about documents
15 Schroeder Reporting & Video, 7494 Ethel Avenue, St. Louis, 14 which were subsequently produced by Monsanto after
' . .
16 Missouri before TAMMIE A, ST, ARBOR, Certified Shorthand 15 Mr. Papageorge's first deposition and that the inquiry be
17 Reporter and Notary Public within and for the States of 16 limited to those documents along with the pop and
18 Missouri and Illinois, in a certain cause now pending in 17 Santicizer qucstxons. *
* ok ok % ok
19 the United States District Court for the District of New 18
20 Jersey whercin JOAN MAERTIN, Executri of the Estate of 19 WILLIAM PAPAGEORGE,
21 Lothar Masrtin, JOAN MAERTIN, individually and in her own 20 of lawful age, produced, sworn, and examined on behalf of
22 right, et al, are Plaintiffs and Armstrong World 21 Defendant/Third-Party Plaintiff, Armstrong World
23 Industries, Inc, is Defendant/Third-Party Plaintiff and 22 Industries, deposes and says:
24 Monsanto Company and American Mineral Spirits Company are 23 EXAMINATION
25 Defendants. 24 QUESTIONS BY MR. TAYLOR:
25 Q. (By Mr. Taylor) Mr. Papageorge, my name is Matt
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Page 5 Page 7
1 Taylor, and I did not take your deposition the first time 1 A. Idon'trecall the specific wording, but the
2 in November of 1997, but I'm here today on behalf of 2 gist of the instructions was one of continual respect for
3 Armstrong World Industries. You may know it as Armstrong | 3 all materials.
4 Cork. During that deposition, you were asked some 4 Q. Were those safe handling instructions in
5 questions regarding your time at the Queeny Plant. Do you 5 connection with DOP and Santicizer similar to those
6 remember that? 6 general instructions for PCB type products?
7 A. Ido. 7 MR. DIMURO: Object to the form. You can
8 Q. And as part of those questions, you were asked 8 answer.
9 about your involvement with DOP and the Santicizer 9 A No. The pCBs were considered because of their
10 projects. Do you remember that? 10 chlorine content to be, what's the proper word I'm looking
11 A. Ido. 11 for, not as innoxious as the phtalic esters.
12 Q. Santicizer products rather. In addition, you 12 Q. (By Mr. Taylor) Would the word be toxicity?
13 were inquired generally regarding Plasticizers and your 13 A. That is, also lends itself to relative in terms
14 name in Anniston about questions that came up from time to {14 of how much it takes to cause any harm, detectable harm.
15 time by employees regarding possible health effects that 15 But the phtalic esters are less apt to cause problems even
16 may be caused them because of PCBs. Do you remember that?|16 if they are not respected. In other words, if you get it
17 A. I remember some of it. I don't remember all the 17 on your hands, it's not apt to cause the chapped hands
18 details. 18 effect that the PCBs showed.
19 Q. Well, were there questions raised by employees 19 Q. Do you remember any issues regarding toxicity in
20 at Queeny regarding possible ill effects that may be 20 connection with DOP and Santicizer?
21 caused them because of exposure to the DOP or Santicizer 21 MR. DIMURO: At that time period?
22 products? 22 MR. TAYLOR: At any time.
23 A. The questions that were raised were typical of 23 A. No.
24 all of the industrial chemicals that the employees are 24 Q. (By Mr. Taylor) Were they considered to be
25 exposed to. They would be raised on an individual basis 25 toxic?
Page 6 Page 8
1 or at a safety meeting. 1 MR. DIMURO: I'll object to the form,
2 Q. And that was true of DOP and Santicizer as well 2 A. All chemicals are toxic, sir. It's a matter of
3 as PCBs? 3 method of exposure and time of exposure and amount of
4 A, And a thousand other chemicals, yes. 4 material the person is exposed to.
5 Q. I understand. Now, some time was spent at your, 5 Q. (By Mr. Taylor) I understand. And I want to
6 the earlier deposition asking about the instructions on 6 know your general knowledge about toxicity of DOP and
7 safe handling of certain products. Do you remember that? 7 Santicizer and in connection with instructing those
8 A. Ido. 8 dealing with those products, how to handle them safely.
9 Q. And I'm going to focus in on instructions given 9  A. Well, handling the material at room temperatire
10 to employees of Monsanto or to anyone, customers that 10 is quite similar to the handling of mineral oil. But if
11 would buy DOP or Santicizer regarding safe handling of 11 you take that same material and put it in a tank and heat
12 those products. Can you tell me what those instructions 12 it to the boiling point, you're going to create a fume
13 were? 13 problem. Now, that fume, not only because of its chemical
14 MR. DIMURO: Matt, just for clarification, are 14 nature, but because of the temperatures involved, can
15 you talking about the point in time he was at the Queeny 15 create an irritation to the breathing of a person.
16 Plant when he worked with these products? I think in his 16 Q. So the vaporization would be an issue for DOP
17 last deposition, that's where he said he had involvement, 17 and Santicizer as well?
18 in that window of time when he was at the Queeny Plant. 18 MR. DIMURO: I object to the form.
19 Q. (By Mr. Taylor) I'll ask you both, your 19 A. Not vapor at room temperature.
20 knowledge while you were at the Queeny Plant regarding 20 Q. (By Mr. Taylor) Iunderstand.
21 instructions on safe handling of DOP and Santicizer. 21 A. But it's a function of temperature, The higher
22 First, why don't we limit the question to your time 22 the temperature, the more aggravating it can be. And it
23 there. 23 varies from person to person for the same amount. People
24 A. You recognize this is four decades ago. 24 react differently so this is why we always went back to
25 Q. I understand. 25 respect that chemical, if you smell it, stay away from
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WILLIAM PAPAGEORGE Condenselt! ™ APRIL 29, 1998
Page 9 Page 11
1 it. If you have to go into the area, put on a 1 A. True.
2 respirator. Not that it's going to be like a cyanide, 2 Q. I'm talking about known situations that came to
3 you're not going to fall over and die, but no sense in 3 your knowledge whether it was through the medical
4 being exposed. 4 department or through an individual on an individual basis
5 Q. Was there a difference in the concerns generally 5 where someone had ill effects because of exposure to
6 between the heating of Santicizer products and Aroclor 6 Santicizer and DOPs and what that effect was.
7 products containing PCBs? 7 A. T have never experienced that, no.
8 A Yes. 8 MR. TAYLOR: I would like to mark this as
9 Q. And what were those differences and concerns? 9 Papageorge No. 22 with today's date.

—
— O

A. Well, the difference is that it was known that
the PCBs, when exposure was excessive, would result in

(Papageorge No. 22 was marked for identification
by the reporter.)
Q. (By Mr. Taylor) Sir, some of these documents

12 health symptoms. Some of these symptoms were looked upon
13 as early warnings of unnecessary exposure. For example, 13 were produced after your initial deposition so I want to
14 breathing hot fumes excessively could lead to a situation 14 just refer to some additional documents which we're going
15 where the worker complains of a symptom that reminds us 15 to mark with today's date but continuing the numbering
16 all of a severe chest cold. 16 sequence utilized in the first part of your deposition.
17 Q. That's in connection with PCBs? 17 And I would just ask if you would review that for a
18  A. PCBs is what I'm talking about. And these are 18 minute. And just tell me when you're finished.
19 what we refer to as early warnings. If that person didn't 19 A, I have reviewed the exhibit.
20 pay attention when his eyes were watering and his throat 20 Q. And what type of meeting is this referring to,
21 was sore, now he's got this cough. He is not protecting 21 the March 17, 1970 meeting? Was that a special committee
22 himself with the proper respirator. 22 or--
23 Another early warning was the reddening of the 23 A. This was a meeting called by the --
24 skin which indicated an exposure through the skin. And 24 MS. KARLOVICH: What document are you looking
25 that's an early warning. Continued disregard for skin 25 at? What are the Bates for it?
_ Page 10 " Page 12
1 exposure could lead to an ailment referred to as 1 MR. TAYLOR: I'm sorry. It's titled Brief
2 chloracne. And continued exposure beyond that point could | 2 Summary of PCBs Meeting March 17th, 1970 bearing Bates
3 lead to a liver damage and -- 3 MAE 059941-45.
4 Q. All right. I'm sorry, did you finish? I didn't 4 MS. KARLOVICH: Okay. Thank you very much.
5 mean to cut you off. 5 Q. (By Mr. Taylor) You can continue. )
6  A. Ithink Iam. I just use those as examples, 6  A. These notes reflect the discussion held in
7 opportunities to correct your behavior before it gets too 7 Duluth, Minnesota at the Federal Water Laboratory on the
8 serious. 8 day of March 17, 1970. A
9 Q. Let's take any of those symptoms that you just 9 Q. What was the purpose of the meeting? ¥
10 gave me. Let's start with the burning of the throat for 10 A. This was, it was called by the director of th‘c;
11 example. 11 laboratory, Dr. Mount, M-O-U-N-T, to offer an _o;")portunity ol
12 A. Yes. 12 for those individuals who had shown an interest in PCBs in-
13 Q. Were they, was that a concern for prolonged 13 the environment to review their understandings and
14 exposure to DOP or Santicizer? 14 findings as of that date.
15 A. I don't recall any such reaction to the 15 Q. And ], and, sir, if you turn to Page 3 of the
16 Santicizer or DOP. 16 document, there's a heading with your name, J, under
17 Q. What -- strike that, 17 Section J. Do you see that?
18 Were there any ill effects that you remember 18 A. Ido.
19 relating to DOP or Santicizer in situations where there 19 Q. And was that your part of the program to talk
20 was prolonged exposure? 20 about uses of Aroclors?
21 A. I don't recall any, sir, because we first of 21 A. Yes, sir,
22 all, didn't tolerate prolonged exposure if there were hot 22 Q. And at that point, you had gone through an
23 vapors, for example, in the work area. 23 extensive historical review of the uses of Aroclors on a
24 Q. And that would be true whether it was Santicizer 24 historical basis; is that correct?
25 or Aroclors? 25 MR. DIMURO: I'll object to the form.

R

Page 9 - Page 12

WATER_PCB-SD0000071934

S epen




WILLIAM PAPAGEORGE Condenselt! ™ APRIL 29, 1998
Page 13 Page 15
1 A. I don't know what you mean by extensive 1 see that name?
2 historical. 2 A Yes, Ido.
3 Q. (By Mr. Taylor) As I understood your earlier 3 Q. Do you remember Mr, Wright?
4 testimony, you had gone through some tutorials to get an 4 A Yes, Ido.
5 understanding as to where the Aroclors may have gone after | 5 Q. And it was, it's been testified by others that
6 leaving Monsanto. 6 Mr. Wright had some responsibility in relation to the
7  A. Well, the tutorial was intended not only to 7 distributorship agreement between Monsanto and AMSCO.
8 cover that narrow area of information, but it was to 8 Does that, are you aware of that?
9 introduce me to disciplines that related to the 9 A, Not that specific, no.
10 environmental PCBs issue in areas that I had personally no 10 Q. Okay. Are you aware of that written agreement
11 strong background. For example, the medical field, the 11 between Monsanto and AMSCO?
12 marketing field, and the like. And that was the purpose 12 MR. DIMURO: Objection to the form.
13 of those early 1970 tutorials. 13 Q. (By Mr. Taylor) And when I say written
14 Q. And my question is: Say for example the 14 agreement, I mean memorializing the distribution or
15 marketing field where these products had been marketed to, |15 distributorship relationship between the parties.
16 you would know where they may be in the environment? 16  A. I was made aware of such an agreement. I have
17 A. Yes. Now of course having been involved with 17 never seen the document itself.
18 the manufacture and shipment of PCBs, I had a pretty good 18 Q. Who made you aware of that agreement and when?
19 understanding in a broad sense of the types of 19 A, It was early 1970 and as best as I recall, it
20 applications. The tutorials were more specific in terms 20 was the director of marketing for the Plasticizers group,
21 of the types of pCBs and perhaps the general quantities 21 Walter Schalk.
22 that went to certain customers, who the key customers 22 Q. And how did that topic come up?
23 were. It's that kind of detail that I was brought up to 23 A. He was the individual responsible for the
24 date on the tutorial, 24 marketing of PCBs. And, of course, this involved the sale
25 Q. And your understanding of the biggest uses, and 25 of pcBs to distributors. And I don't know the specifics
Page 14 Page 16
1 I'm just looking at this document, you refer to 1 or the exact words, but he is the individual that I dealt
2 Plasticizers in Cl rubbers. Is that chlorinated rubbers? 2 with when it came time to who were our customers and how
3 A Yes. 3 do we inform them.
4 Q. And caulking materials. Do you see that? 4 Q. And what was your understanding of that
5 A Yes. 5 distribution agreement? How did it operate?
6 Q. I noticed for example that surface coatings are 6 A. Well, I understood that there were several
7 not mentioned here. Is there any reason why? 7 entities involved in the distribution, that they would
8  A. Well, there was no exact number that served as a 8 warehouse certain types of PCBs in their facility, and
9 guideline as to what is a big use or a little use. What I 9 they would take care of an end user need in a geogra’j)hic'
10 mention here were the top five uses. I, at this point in 10 area that was assigned each of. these d1str1butorsh1ps I
11 time, don't recall where coatings fell on the applications 11 don't know any of the other spcc1ﬁcs
12 list, 12 Q. All right. Were you aware of, that Monsanto
13 Q. Okay. Next document which we will mark as 13 trained anyone at AMSCO whether it was their, the AMSCO
14 Papageorge 23 is an April 3, 1970 memorandum from Cumming 14 salesmen or anyone else within AMSCO?
15 Paton to various people. It bears Bates MAE 059946-47. 15 A. Idon't know that.
16 (Papageorge No. 23 was marked for identification 16 Q. Were you aware that Monsanto or any of its
17 by the reporter.) 17 employees were asked to speak at conventions or meetings
18 . Q. (By Mr. Taylor) Mr. Papageorge, if you could 18 of the AMSCO people?
19 take a minute to review tbat memorandum and let me know 19 MR. DIMURO: Object to the form. You can
20 when you're finished. 20 answer.
21 A. I have finished reading the exhibit. 21 A. I do not know that.
22 Q. Do you remember this memorandum? 22 Q. (By Mr. Taylor) What role were you aware of
23 A. Yes, Ido. 23 that J.D. Wright played vis-a-vis AMSCO?
24 Q. Sir, before we get into the body of the 24 A. I don't know any specific relationship with
25 memorandum, there's one gentleman, J.D. Wright, Do you 25 AMSCO. Mr. Wright in my understanding represented, was a
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WILLIAM PAPAGEORGE Condenselt! ™ APRIL 29, 1998
Page 17 Page 19
1 representative of the marketing department involved with 1 Q. (By Mr. Taylor) Well, let me rephrase it. Were
2 Plasticizers which included PCBs. And that's the extent 2 you aware that customers would use the technical
3 of my association with Mr. Wright of PCBs. 3 bulletins, in this case, Technical Bulletin 306, for
4 Q. Were you aware of anyone within Monsanto with 4 guidance in and/or guidance for uses of the Monsanto
5 the specific role as a liaison between AMSCO and 5 Aroclor PCB products? '
6 Monsanto? And maybe liaison is the improper word, but the | 6 MR. DIMURO: I'll object to the form again. You
7 point person responsible for that relationship. 7 can answer it,
8 A. I don't know the individual, no. 8 A. This bulletin is not, at least in Monsanto's
9 Q. Was there such an individual? 9 viewpoint, a technical bulletin. ‘It was a.promotional
10 A. I always had the understanding that distributors 10 bulletin sharing with potential and current customers
11 should, just like other customers, were assigned to 11 Monsanto's awareness that some of the PCBs were put in
12 individuals in Monsanto's marketing team., 12 certain applications and they apparently were successful
13 Q. Okay. Sir, if you look at Papageorge 24, which 13 and they wanted to let others know this. And they did it
14 is the April 3, it is 23, the memo in front of you, he has 14 through a bulletin like this one.
15 this as personal and confidential. Do you see that? 15 Q. (By Mr. Taylor) And, sir, my question is: Were
16 A. Ido. 16 you aware that customers would utilize that bulletin in
17 Q. Do you know why it is so labeled? 17 their own use or their own formulation of uses for the PCB
18  A. That's the, that's Dr. Paton's. You'll have to 18 products?
19 ask him. I don't know why he did that, 19 MR. DIMURO: I'll object to the form.
20 Q. He says many of you have asked about the 20 A I, of course, don't know how the customers, each
21 availability of Bulletin O/PL-306 which covers all 21 and every one of them, used the bulletins specifically in
22 Aroclors. Do you see that? 22 their application and their use of PCBs. There's nothing
23 A Yes. 23 in the bulletin that tells them how much PCBs to add to
24 Q. Were you aware that people were asking for the 24 products or components X, Y, and Z to reach some end
25 bulletin at this time, during this time frame? 25 point. There's nothing like that. There are properties
Page 18 Page 20
1 A. I don't know that I gave it any specific ' 1 in there like the specific gravity, and the viscosity, and
2 thought. This, of course, brought me up to date as of 2 flame resistance, these kinds of things.
3 April 3rd, 1970. 3 Q (By Mr. Taylor) Well, you were certainly aware,
4 Q. Were you aware that Bulletin 306 was out of 4 weren't you, that customers relied on those technical
5 print, which Mr. Paton states in the second sentence of 5 bulletins to help them in utilizing products?
6 that first paragraph? , 6 MR. DIMURO: I'm going to object to the form.
7  A. No. Because as of April 3rd, 1970, that 7 A, Idon't know that I realized that. I suspected
8 particular bulletin was not a, did not have a high 8 it. R .
9 priority in my list of things to do, so I didn't address 9 Q. (By Mr. Taylor) Okay. Well, what, let me asgk
10 it. 10 it to you this way: What did you think customers Vi;ould do J;
11 Q. Were you aware of that bulletin? 11 with the Technical Bulletin 306?  ~ - ¥ 17
12 A, Yes. 12 MR. DIMURO: I'm going to object to the form
13 Q. And why was it low on your priority list? 13 again.
14 A. Well, sir, there were dozens of bulletins. And 14 A. There again, I'll have to share with you what I
15 the PCBs issue was a fast evolving issue, so I had to keep 15 would have done under the same circumstances. I don't
16 up with the new developments and I didn't get a chance to 16 know what the customer did. But if I were to get a
17 go back to bulletins until much later on. 17 bulletin like that and was serious about at least trying
18 Q. Well, were you aware that that bulletin had been 18 out the PCBs that were described, I would get a hold of a
19 distributed for some time to customers? 19 Monsanto representative and ask a lot of questions. I
20 A. Yes. 20 would ask for samples. I would find, if I didn't have my
21 Q. And were you aware that customers utilized that 21 own laboratory, I would find somebody to do a little
22 bulletin to formulate applications for PCB products? 22 studying or testing for me and so on.
23 MR. DIMURO: Object to the form. 23 Q. (By Mr. Taylor) And, in fact, that's often what
24 A. 1 have some problem, sir, understanding the 24 the Plasticizer Council would be used for, the Monsanto
25 expression formulate their products. 25 Plasticizer Council would be used for?
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Page 21 Page 23
1 MR. DIMURO: I'll object to the form. 1 seriously considering the discontinuance of the sale of
2 A. I'm not familiar with the term of Plasticizer 2 pcBs to what was perceived to be open uses. So that
3 Council. 3 thought was interwoven in this decision on how, if at all,
4 Q. (By Mr. Taylor) Were you aware of a body within 4 we can make Bulletin 306 useful and current. It's that
5 Monsanto called the Plasticizer Council? 5 kind of discussion that I was involved with. And the
6 A. No. 6 decision was finally made since we're bowing out of the
7 Q. And the first sentence or the next heading, he 7 business, there's no, it makes no sense to say we
8 says, Mr. Paton writes, for your information only. Do you 8 recommend you use it in chlorinated rubbers and, and in
9 see that there's a heading that says, for your information 9 caulkings and - ’
10 only? 10 Q. I'msorry. At this time?
11 A. I see it now, yes. 11 A. Yes.
12 Q. Do you have an understanding as to what 12 Q. Had the decision been made that you were going
13 Mr. Paton meant by that? 13 to bow out of the business by April 3 of 1970?
14 A. Well, as a recipient of this document at that 14 A. The decision had been made by the business
15 time, I have to share with you my understanding. 15 groups involved but had not been taken to the top
16 Q. That's what I'm asking. 16 authority within Monsanto for final approval.
17 A. I don't know what Dr. Paton had in mind. 17 Q. And that didn't happen until sometime in August
18 Q. What was your understanding? 18 of 19707
19 A. T understood that this was to bring me up to 19 A. No. That approval was made, or that, that was
20 date, if you will, regarding the availability of this 20 considered by the top management committee about two weeks
21 O/pL-306 Bulletin. And the intentions regarding the 21 after the date of this memo.
22 reissue and the intent to publish a new bulletin which 22 Q. Okay.
23 would give physical properties without referencing 23 A. Two to three weeks. In April of '70.
24 applications. And that was for the, the readers' 24 Q. In April of '70, the decision was made that for
25 information. 25 sure the Aroclor PCB products were going to be pulled from
Page 22 Page 24
1 Q. Okay. Now he says in the first sentence that 1 the market?
2 306 must drastically, must be drastically revised in light 2 A. Yes.
3 of the letters on PCBs that we have sent to our core 3 Q. He goes on to say, as you know we have programs
4 customers in the U.S. and plan to send to UK. and 4 underway to solve the problems the PCB situation poses for
5 Canadian customers. 5 our Aroclor business. Do you see that?
6 MR. DIMURO: 1just note it says letter, I think 6 A Ido,yes.
7 you said letters. 7 Q. What programs were underway to solve the
8 MR. TAYLOR: I'm sorry. Letter, 8 problems? :
9 Q. (By Mr. Taylor) When he says must be 9  A. There were many. ¥
10 drastically revised, do you know what he means by that? 10 Q. What types of programs? o ;
11 A. He's referring to a letter that was mailed in 11 A. Improved analytical mcthédoldé'y so the ' !
12 February of 1970 in which the latest information Monsanto (12 analytical laboratories no matter where they were located
13 had regarding the finding of some PCBs in the environment 13 could come up with results with high confidence. There
14 were reported to the customers. And in Dr. Paton's 14 was a concerted effort to demonstrate that, whether or not
15 opinion, that information should be included in any 15 the only PCBs in the environment were the higher
16 revision of this O/PL-306 Bulletin, 16 chlorinated or whether the others were also out there.
17 Q. Do you remember having a conversation with 17 There were studies made to find alternative chemicals to
18 Mr. Paton regarding this topic? 18 the PCBs to satisfy the needs of the customer.
19 A. Yes. 19 Q. Mr. Papageorge --
20 Q. Outside of this memorandum? 20 MR. DIMURO: Idon't think he was done.
21 A. Yes. 21 Q. (By Mr. Taylor) I'm sorry. I thought you were
22 Q. And what were the nature of those? Why don't 22 finished.
23 you give me the details of those conversations as they 23 MR. DIMURO: Are you done?
24 just related to the revision of Technical Bulletin 306. 24 A Well, I forgot exactly what I covered, but when
25  A. Well, at that point in time, Monsanto was 25 you say what program, there were many irons in the fire at
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Page 25 Page 27
1 the time to try to keep PCBs out of the environment and 1 the decision was made and the studies were still
2 still provide Monsanto's customers with materials that 2 underway. But there was enough evidence out there, not a
3 would meet the customers' needs, 3 hundred percent of it, but enough evidence to give
4 Q. (By Mr. Taylor) I believe the first program you 4 Monsanto good reason to bow out of those uses that we knew
5 mentioned, and I didn't follow up with a question because 5 resulted in immediate entry into the environment.
6 you were going through a list of programs, you said 6 Q. (By Mr. Taylor) Okay. And when did Monsanto
7 something about to determine with confidence something. 7 first become aware, at least according to your information
8 And if I asked you to elaborate more, on the confidence in 8 that you were able to review through the tutorials or any,
9 what? 9 through that process of your learning process on the
10  A. The analysis of PCBs even to this day is highly 10 product, that PCBs were harmful or allegedly harmful to
11 sophisticated. In my personal experience, every 11 the environment?
12 laboratory that called me to receive samples ran into 12 MR. DIMURO: Object to the form.
13 problems invariably. The ability of virtually every 13 A. I hesitate because I don't know that it was a
14 laboratory that entered the PCBs analytical business, I'm 14 single date. It was an evolving set of information that
15 going to call it, to be able to reproduce its results with 15 kept coming in. And some of it was later disproven, but
16 a high degree of confidence was not easily achieved. Some (16 at that point in time, it appeared reliable. As to when
17 laboratories, it would take them virtually almost a year 17 did Monsanto become aware, of course there were the
18 to get to that point. So in early 1970, a lot of effort 18 reports of the pelicans off of the southern coast of
19 worldwide was going on by many, many laboratories to 19 California out of the University of Berkley.
20 achieve that degree of confidence. 20 Q. (By Mr. Taylor) And there was a report from
21 Q. Were any of these programs that were underway 21 Sweden?
22 geared towards discrediting some of the tests that came 22 A. No. This was Dr. Riesburough out of the
23 out of say, Sweden, and to rebut them, in other words, to 23 University of California. The initial report came out of
24 say that PCBs were in fact safe? 24 Sweden but that was confusing because the report, the
25 MR. DIMURO: I'll object to the form. 25 reporters, the researchers who did the work were not
Page 26 Page 28
1 A. No, sir. I would never have been involved in an 1 certain that it was PCBs the Biphenyl, they reported a
2 activity like that personally. . 2 Biphenol.
3 Q. (By Mr. Taylor) Wasn't it true at some point 3 Q. Prior to that report, was there any awareness by
4 Monsanto was sponsoring studies to show that what was 4 Monsanto that there was a problem with PCBs?
5 being said about them in the news media and in various 5 A. Absolutely not.
6 studies was incorrect? 6 Q. And that's, I'm referring to that theré is, were
7 MR. DIMURO: Object to the form again. 7 allegedly problems with PCBs effecting the environment,
8 A, No. The studies were, that Monsanto did or 8  A. I'm confused, they're alleged. There was a
9 sponsored, were to verify what was being reported by other 9 presence in the environment. 3
10 entities. And if the results matched, we agreed. If they 10 Q. That's right and that's what the Swedish rep(;rt /
11 didn't, we'd have to sit down and discuss why the 11 stated? 2 N
12 differences. An example was that previous meeting in 12 A Yes.
13 Duluth where we compared notes. At no time did Monsanto |13 Q. Prior to that, was there any evidence in the
14 conduct any study to prove somebody was lying. That was |14 hands of Monsanto that there was any, there should be any
15 not the intent. 15 concern about PCBs in the environment?
16 Q. (By Mr. Taylor) And that's not my question. My 16  A. pCBs were considered by Monsanto and its
17 question was: Those studies were underway during this 17 customers and the scientific community as being so
18 time period in April of 19707 18 inactive. And the expression that I've been using is like
19 A. Yes. 19 they were like pebbles on the beach. They were there, but
20 Q. And that the decision to pull Aroclors from the 20 no harm was noticeable.
21 market was delayed until some of those tests could confirm |21 Q. So my question is: Prior to that Swedish
22 or discredit some of the tests that were in the media, 22 report, there was no study or indications that concerned
23 correct? 23 Monsanto about PCBs?
24 MR. DIMURO: I'll object to form. 24 MR. DIMURO: I'll object to the form, You can
25 A. No. The decision, sir, was not delayed because 25 answer it.
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1 A. Monsanto had studies regarding an evaluation of 1 Q. Do you have an understanding of what he meant by
2 its toxicity as an industrial chemical. So there were 2 that?
3 studies on PCBS. 3 A. I have a personal understanding.
4 Q. (By Mr. Taylor) I'm talking about any ill 4 Q. What is that?
5 effects to the environment. 5  A. He didn't want a document to be issued promoting
6  A. To the environment, no. . 6 PCBs when we had just sent out a letter cautioning people
7 Q. And how about prior? When was the first study 7 about how careful they should be regarding the use of
8 you're aware of that there were allegations that PCBs were 8 those PCBs. And he just didn't want anything. to be
9 harmful to the human body? 9 perceived by any reader as an inconsistency.
10 MR. DIMURO: Object to the form. 10 Q. Well the next statement, sir, he states that the
11 A. Can you help me with your understanding of what 11 lack of O/pPL-306 should not inhibit your sales or
12 you mean by studies? You mean did we get human beings 12 efforts. Do you see that?
13 lined up and feed them PCBs and that kind -- 13 A Yes.
14 Q. (By Mr, Taylor) No. There were certain studies 14 Q. Isn't that inconsistent, Mr, Papagcorge"
15 whether or not, after some of the information came out 15 MR. DIMURO: I'll object.
16 about the effect on the environment that focused on the 16 A, Well, you're assuming that the sales and efforts
17 possible effects it may have on human beings, correct? 17 are only related to PCBs. He's implying that substitute
18 MR. DIMURO: Object to the form again. You're 18 products available to Monsanto would still be part of the
19 not going to give any time period so it could be yesterday 19 sales efforts.
20 studies came out. 20 Q. (By Mr. Taylor) How do you know he's implying
21 Q. (By Mr. Taylor) I mean prior to it being pulled 21 that?
22 from the market. 22 A. I'm just repeating to you what I read in that
23 A. Prior to the market pull, I don't recall any 23 sentence. That's, as I said earlier, you need to ask
24 studies relating to human beings and PCBs and harmful 24 Dr. Paton.
25 effects at that point in time. I just don't recall that. 25 Q. I'm reading the sentence as well and.I -- well,
Page 30 Page 32
1 Q. Sir, if you go back to Cumming Paton's 1 strike that,
2 memorandum, he states that we are cooperating with 2 He does not say in that sentence that it should
3 scientists and public agencies who have interest in the 3 not inhibit your sales or your efforts to Aroclors which
4 PCB situation. Is that what you were talking about, some 4 do not contain PCBs, correct?
5 of the studies, some of the programs underway? 5 A. Not on the Aroclor but phtalic esters and maleic
6 A Yes. 6 esters and all kinds of Plasticizers.
7 Q. And he says that it would appear inconsistent 7 Q. Yeah. But this bulletin is specifically
8 from an image standpoint that at the time we are promising 8 referring to Aroclor Bulletin 3067
9 support to scientists slash agencies we publish a new 9 A Yes. ’5‘1
10 bulletin promoting PCBs. Do you see that? 10 Q. All right. So those, the sales cfforts -~ . J
11 MR. DIMURO: Well, he sees that, but you left 11 strike that, ! !
12 out a line. 12 The Technical Bulletm 306 only deals w1th
13 A, You left out a parenthetical phrase there, in 13 Aroclors, correct?
14 all sincerity let me emphasize. 14 A Yes.
15 MR. DIMURO: So just for the record, the 15 Q. And in fact, at this time, you were still
16 sentence is: It would appear inconsistent from an image 16 selling, Monsanto was still selling Aroclor 1254 for
17 standpoint that at the time we are promising open parens 17 example?
18 in all sincerity let me emphasize close parens support to 18 A. That's true.
19 scientists slash agencies we publish a new bulletin 19 Q. And you stated that within that month of April,
20 promoting PCBs period. 20 1970, the upper brass had made a decision to stop selling
21 Q. (By Mr. Taylor) What does he mean by it would 21 PCB Aroclors, correct?
22 be inconsistent from an image standpoint? 22 A Yes.
23 A. You would have to ask Dr. Paton what he meant. 23 Q. But, and that, in fact, the sales of such
24 Q. Did you talk to him about that? 24 Aroclors continued until August of 1970, correct?
25  A. No. 25 A Yes.
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1 Q. So the salesmen were using efforts to sell 1 Q. Okay.
2 Aroclor 1254 for five months after this bulletin, correct? 2 A. Those are my understandings. Now if you want to
3 MR. DIMURO: I'll object to the form. 3 know what Cumming Paton actually meant, you'll have to ask
4 A. I hesitate because a salesman who has a customer 4 him.
5 buying Aroclors for years is different from the salesman 5 Q. I will ask you though, in your opinion -- strike
6 who goes out secking a new customer for Aroclors or PCBs. 6 that.
7 Q. (By Mr. Taylor) Are you aware of any document 7 Mr. Paton makes a statement that it would appear
8 where salesmen were told not to seek new customers for PCB | 8 inconsistent from an image standpoint and we had talked
9 Aroclors? 9 about that a little bit earlier. Does it appear
10 A. No. That wouldn't be done normally. But there 10 inconsistent to you sitting here today that the company is
11 is a reference to salesmen who have been through training 11 pulling Aroclors from the market and at the same time
12 school were given handouts on Aroclors. Those handouts, 12 advising their sales force not to let that lack of
13 as I recall, were cautionary types of remarks about ' 13 O/PL-306 inhibit the sales efforts?
14 presence in the environment, unknown effects on the 14 MR. DIMURO: I'll object to the form.
15 environment, proper use of Aroclors. So these were not 15 Q. (By Mr. Taylor) Doesn't that seem inconsistent
16 handouts to promote the expanded use of Aroclors. 16 to you?
17 Q. So your testimony that his statement that the 17 A. No. Because I see other Plasticizers in the
18 lack of O/pL-306 should not inhibit your sales or your 18 picture.
19 efforts is referring to non-PCB Aroclors? 19 Q. I understand. And I understand not every
20 MR. DIMURO: I'll object. That's not what he 20 Plasticizer has PCBs. '
21 said. You can answer if you can. 21 A. That is correct.
22 A. The addressees of this memo are all marketing 22 Q. But in that picture, are, PCB Aroclors are
23 men who sold at that time or were involved in the sales at 23 Plasticizers, correct?
24 that time of the complete line of Monsanto's Plasticizers. 24  A. Some Aroclors are PCBs, and some of the
25 Q. (By Mr. Taylor) Including Aroclor 12547 25 applications were described as Plasticizers. So both of . -
Page 34 Page 36
1 A. Which was just a fraction of the total. 1 those terms do apply. But --
2 Q. And also Aroclor 12607 2 Q. You don't think it's inconsistent to continue
3 A Yes 3 the sale of Aroclors that are PCBs with the company's
4 Q. And the other Aroclors that were PCBs? 4 position that they were going to pull it from the market?
5 A. The whole ling, that's correct, yeah. 5 MR. DIMURO: I'm going to object to the form.
6 Q. But my question is, and I just want to make sure 6  A.Idon'tread that in here anywhere, sir.
7 T understand this sentence. The, well let me ask you 7 Q. (By Mr. Taylor) I'm ask asking you, I'm not
8 this: I just want to make sure I understood your earlier 8 referring to the document. I'm asking you.
9 testimony regarding this one sentence about when he says 9 A, That's what I thought we were talkmg about, K
10 the lack of O/PL-306 should not inhibit your sales or your 10 this document,
11 efforts. I want to focus on that sentence. 11 Q. I'm asking generally. Don't you think it's tf
12 A. Yes. 12 inconsistent. And you said you don't think it's
13 Q. And as I understood your earlier testimony, and 13 inconsistent. And I'm asking you what, why is it not
14 correct me if I'm wrong, I thought you testified that that 14 inconsistent?
15 sentence was referring to sales efforts for non-pCB 15 A. Will you repeat your question again? I was
16 Aroclors? 16 looking at it from a different perspective.
17 MR. DIMURO: I'll object to the form. 17 Q. In April of 1970, the company had decided to
18 - Q. (By Mr. Taylor) Is that incorrect? 18 pull Aroclors from the market. Correct?
19 A. No. Iunderstood that sentence to apply to the 19 A. The business directors had decided in April.
20 total efforts of this group of marketing people a fraction 20 And later on they passed that recommendation on to the top
21 of which included the PCB materials of concern at the 21 corporate management.
22 time, 22 Q. I understand.
23 Q. Okay. 23 A. And that decision, that was approved in May of
24 A. And it was not intended to promote further use 24 1970.
25 or misuse, or I don't know how else to put it except that. 25 Q. Okay. And we have also established that the
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1 Aroclors which contain PCBs were not pulled until August 1 MR. TAYLOR: I'm going to mark this Papageorge
2 of 19707 2 24. This is a document that just has Plasticizer written
3 A. Correct. 3 on top. It bears Bates MAE 059971-73.
4 Q. And my question is: Is it not inconsistent for 4 (Papageorge No. 24 was marked for identification
5 the top brass to make the decision to pull it from the 5 by the reporter.)
6 market in May and for the sales force, the marketing force 6 Q. (By Mr. Taylor) Mr. Papageorge, if you could
7 to continue to sell the product until August? Isn't that 7 just review that and tell me if you --
8 inconsistent? 8 MR. GINSBURG: What were the numbers again,
9 MR. DIMURO: I'll object to the form. You can 9 please? ‘ :
10 answer. 10 MR. DIMURO: 59971-73.
11 A. I think we're nitpicking the definition of 11 MR. GINSBURG: Thank you.
12 inconsistency here -- 12 Q. (By Mr. Taylor) If you can tell me if you've
13 Q. (By Mr. Taylor) Why don't you tell me your 13 seen that document before.
14 version? 14 A, I have read the exhibit and although this
15 MR. DIMURO: Let him finish. 15 subject matter is, I'm familiar with-the subject matter, 1
16  A. In the real world, sir, you do not arbitrarily 16 do not recall this document at all.
17 withdraw a product from the marketplace leaving the 17 Q. Okay. Well, let's start with the second
18 customer in a position where he has no substitute 18 paragraph on the first page. It refers to a 1969, I'm
19 material. He can't make his products. So this is why the 19 quoting, exhaustive survey of our PCB customers was made
20 August date was picked, to give them a little lead time to 20 to determine exactly where these products were being
21 find alternate materials to inform their customers. What 21 used. Do you see that?
22 your question implies is that the minute the decision was 22 A Yes.
23 made in May by next midnight, we stop. That is an 23 Q. In your position with Monsanto in the early
24 irresponsible action. 24 '70's, did you have an occasion to review the results of
25 Q. (By Mr. Taylor) Okay. I'm not arguing with you 25 that survey?
Page 38 Page 40
1 whether it's irresponsible or responsible, but could that 1 A. No.
2 have been done within the structure of Monsanto to stop it 2 Q. Were you aware of an exhaustive survey?
3 immediately when your top brass made the decision to pull 3 A. I was aware that had been made, yes, sir.
4 it from the market? 4 Q. And can you give me, tell me about that survey
5 A. Could it have been done? It could, but it would 5 and I'll follow up with some questions. Who made it?
6 produce more problems than solutions to a problem, 6 When it was made? Things like that.
7 Q. And the problems would be in the nature of angry 7  A. Idon't know that I can give you too much of the
8 customers? 8 details. I was informed that the marketing teams in
9 MR. DIMURO: I'll object to the form. 9 Monsanto had perused all the available records in which '
10 A. No, sir. It would be irresponsible use of 10 they found names of customers, quantities of PCBs
11 pCBs. It would be the importation of PCBs from worldwide |11 purchased, and the types purchased. And an attembt was
12 producers. All kinds of problems. ' 12 made to establish the use of those PCBs, what the
13 Q. (By Mr. Taylor) Iunderstand. In the last 13 application was.
14 sentence on the first page he writes, we plan to issue a 14 Q. Well, who, do you know who directed that
15 much condensed bulletin giving the physical properties of 15 survey? Let me start with this first: Who directed that
16 the various Aroclors without reference to applications, 16 survey be conducted or who ordered that survey?
17 Do you see that? 17 A. Well, the two directors of the business. groups
18 . A. Yes. 18 involved were those who monitored and managed the study,
19 Q. Why was the, why were the references to 19 through their marketing directors.
20 applications to be taken out of the technical bulletin? 20 Q. Okay. And why was that survey conducted?
21 A. Well, since we knew that we were going to 21 A. I don't know.
22 discontinue selling to what we perceived to be open uses, 22 Q. Was it part of the, part of the response to the
23 we were in no position to list applications which we 23 negative publicity that PCBs were getting --
24 thought would be closed uses in the Plasticizer field. We 24 MR. DIMURO: Objection.
25 just didn't have any. 25 Q. (By Mr. Taylor) -- in the late '60's?

T,
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1 A. 1 don't know, sir, 1 (Papageorge No. 25 was marked for identification
2 Q. Well, did you ever see the results of the 2 by the reporter.) '
3 survey? 3 A. Ihave scanned the document.
4 A No. 4 Q. (By Mr. Taylor) Do you recognize that
5 Q. Were you ever informed about the results of the 5 publication called "the Specialist?"
6 survey? 6 A, This is the first time I've seen it.
7 A. No. . 7 Q. And how about the "technical service bulletin”
8 Q. Were, well you had talked in one of the earlier 8 which is attached to it?
9 documents, I believe it was Papageorge 22 which was that 9  A. Ihave never seen this before.
10 brief summary of the March 17, 1970 meeting on PCBs in 10 MR. DIMURO: Matt, just a question, the first
11 Minnesota -- 11 pages I have look exactly the same.
12 A, Yes, sir. 12 MR. TAYLOR: It must have been a copying error.
13 Q. -- about the uses of Aroclors? 13 MR. DIMURO: They both have the same Bates
14 A Yes. 14 number too. ‘
15 Q. And I was wondering if you received some of your 15 MR. TAYLOR: Yeah.
16 information on the uses of Aroclors from that survey? 16 MR. DIMURO: You're not going to refer to if
17 A. I received some numbers from Monsanto's 17 there are differences in the document? Oh, the witness
18 accounting department. But I have no idea where those 18 has one with only one page.
19 individuals got their numbers. 19 MR. TAYLOR: Then that will be the official one.
20 Q. And then the bottom of that page, the first page 20 MR. DIMURO: Are you done with that one?
21 of Papageorge 24, it says surface coatings 57 percent. Do 21 MR. TAYLOR: Iam.
22 you see that? 22 Q. (By Mr. Taylor) I'm going to show you, we'll
23 A Yes. 23 mark this Papageorge 26. And I ask you if you recognize
24 Q. Give me some examples of surface coatings. 24 this document.
25 A. Lacquers and varnishes. Specialty paints. 25 (Papageorge No. 26 was marked for identification
Page 42 Page 44
1 Those are the only two that come to mind at the moment, 1 by the reporter.)
2 Q. And miscellaneous. Do you see miscellaneous 6 2 MR. TAYLOR: For the record, it's called
3 percent? 3 Literature Survey NCR Paper with Other Selected NCR
4 A. Yes. 4 Patents MAE 059918 through 26.
5 Q. Do you know what types of applications would 5  A. I have scanned the exhibit. ‘
6 fall under that category? 6 Q. (By Mr. Taylor) And do you recognize it?
7  A. It's all the other sales. After subtracting the 7 A.Idonot. T've never seen it before.
8 first three numbers, the 6 percent was referred to as 8 Q. Thanks. That's all. We're, I'm going to mark
9 miscellaneous, 9 as Papageorge 27 an excerpt from "Chemical Week':é?lanﬁary 4
10 Q. So you weren't aware what applications were 10 and February 15, 1964 bearing Bates MAE 059894. '
11 used -- 11 (Papageorge No. 27 was'marked for identification !
12 A. No. 12 by the reporter.) ' o
13 Q. -- from the PCBs? 13 Q. (By Mr. Taylor) I'm not going to ask you to
14 A. No. 14 read the article right now, Mr. Papageorge, but is this,
15 Q. Sir, I'm going to show you a document entitled 15 do you recognize this type of document?
16 "the Specialist" which has three pages attached to it 16  A. Recognize it in what way, sir?
17 entitled "technical service bulletin," And "the 17 Q. As something that would either appear in a
18 Specialist" that I'm going to show you is dated August 18 publication dealing with some of Monsanto's products. .
19 28th, 1969 and the "technical service bulletin" behind it 19 A. Well being specific "Chemical Week?"
20 is dated June 24, 1968. And together, they're Bates 20 Q. Yedh.
21 stamped MAE 059911, and then 059911.01 through 03. 21 A. This is a publication dealing, of course, with
22 MS. KARLOVICH: Can you just repeat that last 22 the chemical industry and its products.
23 series of Bates? 23 Q. Is "Chemical Week" published by a third party or
24 MR. TAYLOR: Yeah. 059911.01, .02, .03. AndI 24 is it published by Monsanto?
25 ask you if you can mark that. 25  A. No, it's a third party.
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1 Q. And was it common -- strike that. 1 remember producing another newsletter on Aroclors? '
2 Were you aware from time to time that they would 2 A, Correct. ‘
3 run articles on a Monsanto product line? 3 Q. If you turn to Bates 059898 of that document, it
4 MR. DIMURO: I'll object to the form. 4 talks about other uses. Do you see that?
5  A. This is the first I've seen of any such 5 A Ido.
6 advertising or literature. 6 Q. And when they say only some of these uses are
7 Q. (By Mr. Taylor) Just from looking at that, can 7 listed below -- strike that.
8 you tell if that is an advertisement or if this is an 8 Down at the bottom you'll see where it says, new
9 article? 9 uses for the various Aroclors are continually being
10 A. Icannot. It's the first I've ever seen it. I 10 developed. Who was developing those uses?
11 know nothing about this one. 11 A. Monsanto's research department was involved in
12 Q. And in your experience at Monsanto, were you 12 not only conducting their own studies, but also monitoring
13 ever aware of articles appearing or advertisements 13 what some of the customers, what activities might be
14 appearing on any of the Monsanto product lines in 14 taking place out in the market.
15 "Chemical Week?" 15 Q. And is it fair to say that Monsanto was
16  A. I have never personally seen such articles. 16 encouraging its customers in their own research efforts to
17 MR. TAYLOR: We'll mark this as Papageorge 28. 17 find uses for Aroclors?
18 (Papageorge No. 28 was marked for identification 18 A. Yes.
19 by the reporter.) 19 Q. And it says, the last sentence there, that
20 Q. (By Mr. Taylor) Sir, this is a document bearing 20 Aroclors has resulted in a widespread customer acceptance
21 Bates MAE 059895 through 059902. Do you recognize this 21 and limitless expansion of uses for them. Do you see
22 document? 22 that?
23 A. Yes, it appears to be a document that I was 23 A Yes.
24 involved with. 24 Q. And I want to focus on the word limitless. Why,
25 Q. Tell me what your involvement was with this 25 or what was your understanding of why the Aroclors had a
Page 46 Page 48
1 document. : 1 limitless potential for expansion?
2 A. I was the plant manager at the Monsanto plant in 2 A In 1967, the Aroclors were perceived to be
3 Anniston, Alabama where a program for communicating with | 3 chemicals with some unique and very attractive
4 our employees was instituted. And this document reflects 4 characteristics which included such properties as
5 the information, the handout prepared for the product line 5 unreactive, so they would not, so they were compatible
6 Monsanto referred to as Aroclors. 6 with many other materials.
7 Q. Okay. And it says on there, the first page, 7 The characteristic of fire resistance was a
8 dear fellow employees, it says that this is the first in a 8 very, very appealing characteristic for many applications
9 series of quarterly Anniston Plant newsletters that you 9 for which the presence of a flame would not be a sqf-‘ious'
10 will be receiving during 1966. Do you see that? 10 matter because the minute that the PCBs were present, that
11 A. Ido. 11 flame would not be propagated, would not extend T'any
12 Q. Do you remember additional newsletters going 12 further. '
13 out? 13 There were other characteristics that did appeal
14 A. For other product.lines, yes. 14 to the customers. And it depended really on each
15 Q. What about Aroclors? 15 customer's perspective and needs. The fact that these
16 A. There was only one bulletin during that year of 16 Aroclors were available either in a solid or a liquid and
17 Aroclors. This covered it. 17 the liquids could be very viscous or very thin, free
18 Q. Were there other in subsequent years? Do you 18 flowing. The physical properties were appealing.
19 remember other newsletters on Aroclors? 19 So with those kinds of properties, it just
20 A. No. 20 appeared that there could well be many, many applications
21 Q. You don't. Is that you don't remember or that 21 that had yet to be tried.
22 there were none? 22 Q. Well you had talked about fire resistance. Is
23 A, There were none while I was there. I don't know 23 your understanding that, is there any distinction in your
24 what my successor did. 24 mind between fire resistance and fire retardance as a
25 Q. So in 1967, for example, '68 and '69, you don't 25 benefit of the Aroclor pPCB products?
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1 A In my mind, they are almost synonymous. 1 MR. TAYLOR: MAE 059907-08.
2 Q. And I just want to go down a couple of the uses 2 MR. GINSBURG: Thank you.
3 that are in your bulletin, or the newsletter rather. That | 3 Q. (By Mr. Taylor) And Page 50 of that document is
4 it was recommended to be used in dental castings; is that| 4 on the next page. We only have page 50. Do you remember
5 correct? 5 the issue of, that the Aroclor resins had low vaporization
6 MR. DIMURO: I'm going to object to the form. 6 losses? Do you remember that, some issue?
7 Where is that? 7 MR. DIMURO: I'll object to the form.
8 A Iseeit,yes, sir. 8  A. Yeah, that is a well known property of Aroclors.
9 Q. (By Mr, Taylor) Is that correct? 9 Q. (By Mr. Taylor) But that is not a form or a
10 A. Yes. 10 document that you remember seeing before?
11 Q. Okay. And that it was recommended as a vapor |11 A. I'have not seen it before.
12 suppressant to increase the kill life of insecticides? |12 MR. TAYLOR: Let me just check my notes. 1
13 MR. DIMURO: I'll object to the form again, 13 think that's all I have. I just have one more document.
14 Q. (By Mr. Taylor) Do you see that? It's right 14 1 want to look at. That's all I have.
15 above that one. 15 MR. DIMURO: Gary?
16  A. Oh, yes, That was the common understanding in |16 MR. GINSBURG: I have nothing,
17 '67. It had the approval of the U.S. Department of 17 MR. DIMURO: Susan?
18 Agriculture. 18 MS. KARLOVICH: No questions.
19 Q. And as castings for costume jewelry as well, 19
20 correct? 20
21 A. Correct. 21
22 Q. And what were the, what would the application, {22
23 well what is a casting, a dental casting? 23
24 A, Of course, I'm not an expert in the field. It 24
25 has to do with a process in which a mold is formed and |25
. Page 50 1 NOTARIAL CERTIFICATE Poge 52
1 that mold, whether it be a metal or clay or some other
2 substance, is filled with a material that's an awful lot j Z;‘::::ﬂ:::m
3 like wax. And the process, by the way, is called a lost ) '
4 wax process. . .. 5 I, Tammie A. St, Arbor, Certified Shorthand Reporter
5 The wax casting is then placed inside an outer  2nd a duly commissioned Notary Bublic within and for the
6 form, is melted, and the final material is injected into ; g»:;;ge;e\%ge;;;; ;“E&i'ff‘ﬁ:,fu?‘ét’i; usi?“rﬁ?:s%ruri
7 that void space like the material used to make the g O v ' '
8 jewelry, for example, or the, the dental bridge work, or R WILLIAM PAPAGEORGE,
9 what have you. Iknow I didn't describe that too well, | ;}mﬁg e first duly sworn to tell gemﬁmin ] ¥ '
10 but the -- concerning the matters in controversy in this cause; that '
11 the witness was thereupon carefully examined under oath i
11 Q. Igot the idea. . 12 hat this deponition i e and corvet reeest o s
12 A. The idea is to start with a wax and the PCBs 3 (estimony given by the witness.
13 were part of that wax formulation. 14 wuﬁ%ﬁrr;errif attt}::::ll tni)f?mn;l‘g}"ziat?;nnﬁg ‘;}o {hc parties
14 Q Iunderstand. I'll show you, and I think this 15 T e s dopeition s sakers further
15 is the last one. There's one more. We'll mark this No. |, gounsel employed by the parties hereto or financially
16 29. Papageorge 29. 17 INWITNESS WHEREOF, [ have hereunto set my hand and
17 (Papageorge No. 29 was marked for identification |, s this 11th day of May, 1998.
18 by the reporter.) ' 19
19 Q. (By Mr. Taylor) If you could just review that. 20
20 A. I have reviewed the exhibit. 2 Tamanie A. St. Asbor, CSR
21 Q. Do you remember seeing, well, do you recognize |5,
22 this "Products 1961" document? 23
23 A. Idonot. 24
24 MR. GINSBURG: I'm sorry. Do we have a Bates |25
25 number?
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WILLIAM PAPAGEORGE

Condenselt! ™

APRIL 29, 1998

STATE OF MISSOURI g

2 CITY OF ST.LOUIS )

3

4

5 I, WILLIAM PAPAGEORGE, do hereby certify:

6 That I have read the foregoing deposition;

7 That I have made such changes in form and/or

8 substance to the within deposition as might be necessary
9 to render the same true and correct;

Page 53

10 That having made such changes thereon, I hereby
11 subscribe my name to the deposition.

12 I declare under penalty of perjury that the
13 foregoing is true and correct.

14

15 Executed this day of ,
16 19 ,at

17

18

19

20 WILLIAM PAPAGEORGE

21

22 My Commission Expires:

23 Notary Public:
24 Signature Page to Mr. DiMuro
25 Witness Letter Sent to

Taylor * Schroeder Reporting & Video
7494 Ethel Avenue
St. Louis, Missouri 63117

Phone (314) 644-2191

“m A wN

May 11, 1998

7 Mr. William Papageorge
321 Pebble Valley
8 St. Louis, Missouri 63141

9 RE: Maertin, et al, Vs, Armstong, Monsanto & American
Mineral Spirits
10

11

Please find enclosed a copy of your deposition taken on
12 April 29, 1998 in the above-referenced case, Also
enclosed is an original signature page and errata sheets.

Dear Mr. Papageorge:

Please read the copy of the transcript, indicate an

14 changes and/or corrections desired on the errata sheets,

s and sign the signature page before a notary public.
Please return the errata sheets and notarized signature

16 page to my office at the above stated address within

thirty days of the receipt of this letter and deposition.

Please do not hesitate to call me at 314/644-2191 with any
18 questions.

19
20
21 Tammie A. St. Arbor, CSR

17
Sincerely,

22 Enclosures

23 cc: Mr, Taylor
. DiMuro
24 Mr Raditz
Ms. Karlovich
25 File
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11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

DEPOSITION OF WILLIAM PAPAGEORGE,‘ 4/29/98

STATE OF MISSOURI )

)
CITY OF ST. LOUIS )

I, WILLIAM PAPAGEORGE, do hereby certify:

That I have read the foregoing deposition;

That I have made such changes in form and/or
substance to the within deposition as might be necessary
to render the same true and correct;

That having made such changes thereon, I hereby
subscribe my name to the deposition.

I declare under penalty of perjury that the

foregoing is true and correct.

Executed this 5L11i& day of MA04¢,\ /

|
1998 , atwmwmm

Wit loaie (?Ww’%——

WILLIAM PAPAGEORGE

JEAN M, FUCHS
NOTARY PUBLIC—STATE OF MISSOURI

My Commission Expires: ~(f-00 ST. LOUIS COUNTY
Y p g l for-COMMISSIONEXPIRES AUG. 18, 2000

Notary Public: <)QQ@>yh,t§%MJk‘u‘ﬂ

Signature Page to Mr. DiMur

Witness Letter Sent to M| f?({)‘%'%COI‘&SL ‘51“1‘1}{ X
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7494 Ethel Avenue
St. Louis, MO 63117
(314) 6442191
800-280-DEPO
(314) 644-1334 Fax

TAYLOR * SCHROEDER REPORTING & VIDEO

Witness Errata Sheet

Witness Name: W!.”(QVVI C{P‘fcl‘/cior’f‘;c/
/ . .
Case Name: Macybin , et al, Vs Armstrong, Monsenlp ¢ American

Miheval Spirks
Date Taken: A»{Om" 29, (4498 P

Page # {
Line # /L ", .
ot as Innecods ¢ Sthe {:)h*“/ml:c, cstervs .

Should Read: ﬁ or_, ¥
Reason for Change: - ‘J'focllm&;
LY
Page # / . .
Line # (5 .
ShouldRead: P ot the phthalic eslvs gve less apttocavse — — —
Reason for Change: 5/9‘6 [l ,\nci '
Page #
Line #
Should Read:
Reason for Change:
Page #
Line #
Should Read:
Reason for Change:
Page #
Line #

Should Read:
Reason for Change:

Page #
Line #
Should Read:
Reason for Change:

Witness: U e levirie @WVW

® & & 5 5 @ # & ¥ 06 ¢ ° & * e & s 8 e " s 0
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BRIEF SUMMARY OF PCB MEETING
March 17, 1970

I. PRESENT RESEARCH,
A. G. Fred lee, Water Chem. Lsb., Univ. of Wisconsin,

Four questions are important to the study:

‘ 1. What sre the compounds that interfere in the
chlorinated hydrocarbon snalyses in fish? C

2. What is the relation with Monsanto's Aroclors?

3. VWhat sre the sources of PCB's in the
environment?

4, What significance do these PCB's have?

Fish have been sampled from the Milwaukee River area.

Water contains PCB's in the low ppt renge. Csrp containl - 5
ppim of PCB-like compounds. Peaks from gas chromatographs of -
these compounds were identical to those for Monsanto's Aroclors.
Studies are now being conducted to determine the sources of

these compounds within the river.

B. William T. Donsldson, Southeast Water ladb., FWPCA.

Discussed the snaslyticel capabilities in quantitating
the verious pesks and trying to separate the isomers, They
have used celibrated chlorine detectors, ges chromatographs, GC

mass spectra and have sttempted to determine the degree of
chlorination of each compound. Thus far, they have gotten 95%
pure samples. PCB's with less chlorine msy be more toxic.

C. Matthew Zabik, Pesticide Research Center, Michigan
State University.

While conducting DDT - DDE residue analyses on coho
salmon, & series of chlorinated compounds whose GC patterns
match’ those of PCB's were found along with trimethylbenzenes,
phthalates, etc. Attempts have been mede to separate the PCB's

by nitration and sulfonation. No consistent pattern between

KAE 059941
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PCB Meceting ' 2

the materisl first reported as DDE and actual DDE has been
noted., It varied in coho salmon taken from the same sres

(1 to 30% other material).

D. J. J. Lichtenberg, FWPCA Analyticel Quality Control
Laboratory, Cincinnati. )

PCB's have not been recognized as a real problem in
the water monitoring progrem., They do interfere with DDT or

DDE anelyses.

E. E. H. Dustman, Patuxent Wildlife Resear ch Center,
Bureau of Sport Fisheries and Wildlife, -

In tests conducted on ring-necked pheessant, mallard
ducks, bobwhite quail, and Coturnix quail, the higher
chlorinated compounds were found to be mare toxic to birds
(in cold-blooded enimels the low Cl ones are more toxic),
Aroclors tested: 1232, 1242, 1248, 1254, 1260, 1262, A great
species difference in susceptibility was noted. PCB's were
found in ell eagles checked.

F. Richerd A. Schoettger and Dsvid L. Stalling, Fish
Pesticide Resesrch Lsboratory, Columbis, Missouri.

Tested Aroclors 1222 - 1268 and some of the 4,000 _
end 5,000 series. Found that the toxicity is greater at lower
degrees of chlorination. o .

96-hour TL, cutthroat trout: 1 ppm for 1221
Goes up for 1248

40 ppm for 1254

Gsmmarus_sp. . S0 ppm

The difference in toxicity to fish and birds in
relation to the amount of chlorination of the PCB's might be
due to the method of exposure (birds were fed PCB;s while for
fish the PCB's were in the water) or to water solubility

limitations. . .

Discussed PCB anslysis and interference with RDE,
heptachlor, and sldrin anslyses. Work is underwsy using mass
spectroscopy to further identify compounds in flesh and other
samples., Pond studies and lab bioassays are being started,

MAE 059942
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PCB Meeting - 3

G. Sidney Williams, Food and Drug Administration.

PCB's have been found only in e few foods: catfish
0.5-12 ppm. In one localized case it was found in milk
(3-12 ppm). It was later discovered that oil that had leaked
from &8 transformer was substituted for the fuel oil ususally
mixed with 2,4-D to spray for brush elong power lines. FDA

has no plans to establish food tolersences.

H. J. C. Street, Department of Animel Science, Utsh
State University.

In memmels the PCB's were found to cause hepatic
microsomal enzyme induction (this was incressingly strong with
higher Aroclors). There was extensive transformstion during
metabolism. 1248 and 1254 sre commonly found in animal tissue.
It appeared that ones with low Cl were more readily metabolized,
so they would disappear f£rom the residue. This may indicate
that residue found in the animal does not indicate the source
accurately. The interasction with other pesticides is &an area
where further research is needed. -

I. John J. Birdsall, WARF Institute, Madison, WI.

Many samples from heavily industrialized areas
contain substances like PCB's, Other chlorinated compounds
are also found that have not been positively identified. BHC
or Lindane may be one of these.: Have completed a large number
of samples from Lske Michigan, but positive confirmation of
FCB's is needed.

J. William B. Papsgeorge, Monsanto Company.

Uses of Aroclors: -

Biggest: Electrical transformers (1248, 1254)
Capscitors “{¥ heat transfer systems
Plasticizer in Cl rubhers (1254, 1260) °
Caulking materials . * :

’ Hydrsulic fluids (1242, 1248)

Production has increased 8% per year, but no dramatic

increase recently. 1242, 1254, and 1260 account for most of
the use. :

MAE 059963
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K. Jack T. Garrett, Monsanto Compény.

Discussed toxicity to rats end beagles (paper
distributed). Discussed the problem of establishing humsn

tolerances.
II1. ANALYTICAL.

1242, 1248, 1254, and 1260 Aroclors should be used as
references. The separation of PCB's into isomers end homologs
is a must for positive identification. Sample clean-up is
critical and recovery measurements are necessary. The proposed
method is:

1. Extraction with mixed ethers or methylene chloride.

2. For samples with fats, waxes or oils, use Jones-

Riddich ascetonitrile - petroleum ether partition;=.
3. Florisil column chromatogrephy.

4. Silicic acid column chrométogrephy.

Y

: 5. Detection by GC using chlorine specific detector
aend support coated open tubular or capillary column,

6. Mass spectroscopy confirmation.

III. BIOLOGICAL.
A, Monitoring program.

1. Incorporate the monitoring of PCB's into the
present pesticide monitoring program on Lske Michigan as a pilot

study by 1971.

2. All fish residue monitoring should be based on
total fish residues, although levels in fat should be determined

concurrently.

3. All sempling should be done on & statistically
sound basis. . .

4. Fish monitoring should receive priority but water
messurements should be made where appropriste.

MAE 059944
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5. Objectives of the monitoring program should be
as follows:

a. Establish existing PCB levels. '

b. Establish the major sources of PCB intro-
duction into the environment. )

c. Establish e baseline of PCB concentrations
vwhich can be used later for determining long-term trends.

B. Biological Research Needs.

1. Initial laboratory bioassay should be made end
limited to testing four Aroclors, 1242, 1254, and 1260 (high

production) and 1248 (high persistence).

2. Representative species from all trophic levels
should be tested to determine acute toxicities.

3. Representative species from sll trophic levels -
should be tested through at least one generation with emphasis
on the effects on survival, growth and reproduction.

‘4, Multiple generation .tests should be made with
. some orgenisms having short life histories.

5. FPhysiological studies should be made to determine
the effects of PCB's on enzyme systems, hormones, and tissues.

6. Studies should be made on the toxicity of PCB
degradation products.

7. Food chain studies should be made to consider the
PCB residues st eech level., The compounds present at different
levels must be charscterized in relation to parent compounds.

8. - PCB levels must be anslyticelly measured in test
tanks for all bioassays. ’

HAE 059945
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wnese suame 0 1ecavon. Cumming Paton - General Offices

— w——

e " April 3, 1970 «« M. W, Farrar - JFQ Research
P ’ R. G. Hutchison - RHUTC
Sunsten AROCLOR BULLETIN O/PL-306 E., V. John - EJOHN

W. B. Papageorge - WPAPA
Phocion S. Park - PPARK

Sal 0 4 el baC

TO D. H. Bechtold - Chicago - W. E. Schalk - WSCHA
R. N. Brell - Wilmington J. E. Smith - JSMIT
J. 3. Brydon - Montreal J. E. Springgate - JSPRI
G. Chew - Hong Kong W. F. Waychoflf
E. H. Fording - New York J. D. Wright - JWRIG
J. D. Fovler - Melbourne
R. V. Johnson - RJOHN
J. J. McNamara - Everett
R. A. Onians - Brussels
G. W. Sperberg - GSPER ,
. C. Wilde - Akron o
| Wt
PERSONAL AND CONFIDENTIAL ?_4“;“
) '

ou have asked about the availability of Bulletin
vhich covers all Aroclors and gll applications.
been out of print for some time. :

¥or your information only:

0/PL-306 must be drastically revised in the light of the
letter on PCBs that we have sent to Aroclor customers in
the U. 8. and plan to send to U. K. and Canadian customers.
As you know, we have programs underway to solve the pro-
blems the PCB situation poses for our Aroclor business.

We are co-operating with the scientists and public agencies
who have interests in the PCB situation. It would appear
inconsistent from an image stand-point that at the time

we are promising (in all sincerity let me emphasize) .
support to scientists/agencies we publish a NEW bulletin
promoting PCBs. The lack of 0/PL-306 should ROT inhibit
your sales or your efforts. Salesmen who have -een through
the training school were given hand-outs on Aroclors. Many
Specialists have been issued and O/PL-311A is available.

Ve plan to issue a much-condensed bulletin giving the
physical properties of the various Aroclors without
reference to applications.

MAE 059946
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For customers informalion:

Send them O/PL-311A (later you will have a physical
properties pamphlet).

On 0/PL-306, the line should be this. This bulletin
is long out of date. Mere reprinting we feel would be
misleading. We have various application research pro-
grams underway in hot melts, sealants and coatings
involving Aroclors. We want to get the data and then
publish it later. We feel this approach will be much
more accurate and useful for our customers.

.
:

Cumming Paton
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Monsanto's Arocloég Plasticizer Bulletin 0/PI-306 may appear

to the layman to indicate that PCB found its way deliberately
into almost every product produced in the nation., Applications
such as dedusting agents, pesticide carriers, catglyst carriers,
impregnating compounds etc. are, listed as Aroclor and have
been so publicized by ,the press coverage given to PCBs. The
fact is, however, that very few of these uses accounted for
more than 4 or 5 drums of PCB per year and, in _many .cases the‘
Aroclo nsed was.not.a-PGB:-

In 1859 an exhaustive survey of our PCB customers was made to
determine exactly where these products were being used. An
example from the survey may be of interest, We found only three
customers in 1959 were using any PCB in pesticide formulations,
Total consumption was between 5 to 10,000 pounds PCB per year. //
This application was developed by U.S.D.A. sclentiste at Belts-

e rnm”

dane and possibly chlordane to improve the residual effects,
To Monsanto's knowledge there was never any recommendation by ~
anyone for their use on food or other crops, The principal
application was to spray metal or painted surfaces to increase

‘the effectiveness of the active pesticide against flies, ants,

roaches, etc, In April, 1970 we wrote to Dr. Hayes, Director,
Pesticide Regulations Division, U.S.D.A. suggesting that no
approvals should be gilven to pesticide formulations containing

PCB.,

All applications of a "miscellaneous" category uncovered during
our 1959 survey Of customers buying PCBs through the Plasticizer
Business Group of Monsanto were included in the sales ban put
into effect in August, 1970.

PCB APPLICATIONS IN PILASTICIZERS

'U.S.,A. Only (Prior‘to Discontinuation)

Surface Coatings S5T%
. Sealants . 20%
Adhesives 17%
Miscellaneous 6%

MAE 059971
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Encapéulants

The use of PCB as a solvent for the encapsulation of dyes for
carbonless carbon paper began in the 19608, Factors which
influenced the selection of PCB.were:

dye solubility

U.V. light stability
intensity of color development
speed of color development
moisture resistance
non-reactive with dyestuffs

In spite of research efforts for the past ten years it has only
been in the past two years that the promise of satisfactory
alternates have been brought to light. Since 1970 we have been
BUPPlying non-PCB alternates to this industry., The search for
even better replacements continues but none of these is based
on PCB.

ENCAPSULANTS o .
/ U.S. _SALES OF MONSANTO7PCB

1971 Estimate
1972 Projection . 0 .

MAE 059972
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Dye Carriers a.b

Polyester flbers are notoriously difficult to dye and hence a
usage of speclalty dye-carriers has bullt up., Historically
this has been based on biphenyl (i.e. & non-chlorinated product).
" In 1969 there was a trend toward the use of low chlorine content
PCB. Biodegradation and medical feeding studies have shown this
_particular PCB to be non-hazardous to the environment, However,
even this use is being discontinued within the next two months
in favor of a monochlorinated product.

// fﬁ //ﬁ
," DYE CARRIERS /

U S. SALES OF MONSANTO PCBs

Prior to 1969 é;;// //
(/ .

oFflb
1971 Estimate 1, 1
1972 Projection 0 k/_

MAE 059973
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MODIFIERS
'L N EW i DEAS
TO: ‘ DATE August 28, 1969
SUBJECT: HOT MELT ADHESIVE FORMULATIONS
We are'indebted'to_ A Technical Service

Department for supplying the attached formulatiops
for hot melt adhesives. All contain an Aroclor

Furthermore, in formulation 6-26F, Ethyl 702 is
recommended at 0.5% as antioxidant.

Santowhite Powder should be recommended as a re-
placement. Santowhite Powder is covered by the FDA
to the same extent as Ethyl T702.

A separate Plastifacts will be issued.

Cumming Paton

/dbw
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June 24, 1968
FORMULA 6-3
PRODUCT: “Hot Melt Adhesive -- Heat-Resistant Type -
IYPICAL USE: Sealing seams of multiwall bags to be stored at temperatures to .
140°F. : .
FORMULA:
‘Wt. % ) Material Supplier
12 Shellwax 700 (fully refined paraffin wax, Shell Cnemical Co.
185°F melt point) ‘
32 hroclor 5460 (chlorinated polyphenyl) Monsanto Chemical Co.
20 Elvax 260 (E/VA copolymer) E.I. duPont de Nemours
0.20 Butylated hydroxytoluene (antioxxdant) Eastman Chemical
36 UNIREZ 915 (modified phenolic resin) ¥ Union Camp Corp.
¥ et Fuilowed Qoo Tefudst  Filrrez 64-C.
PROCEDURE: Melt wax and Aroclor 5460 to about 350°F. Add Elvax slowly and mix until
~all is dissolved. Stir in BHT. Then stir in UNIREZ 915 at about 400°F.
PROPERTIES:
Softening Point, Ring & Ball, °C . - 192°F (8%°C) N
Color, 25% in toluene at 70°C, iy
ASTM D-1544 N 9+ ‘
Brookfield Viscosity at 360°F - 4000 cps
Oven Peel Temperature ¥ - - 142°F
% Temperature at which kraft-kraft bond fails
' vhen loaded at 160 g/inch wicth.
LY MAE 059911. 01

-

Tha forvauias nnd statevents herein are sccurale Lo the besl of our knoncledpe. Howansr, since application in the wser's plant is under condiliont bepond our conlrel, cagpestions end
rocemimendalivas ere mede withou! on-m-(q or guareniss ¢f any kind, Nething contained herein shall be conatrued o o u“-mqud‘un (o wec any prdm or process i conflicl -
a~ith smstina matonts covering anv waleral il use. . .
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SRR July 24, 1968

Formula 6-1k

Product: Hot mcl'(:'adhesive for furniture

Typicel Use: Bonding wood-to-wood, wood-to-coreboard

Formuia: Wt. % |

Procedure:

Properties:

Supplier Code:

pig i

ﬂ,

Material Supplier Coce - .
10 Paraflint SH (Fischer-Tropsch wex) 1
13 Aroclor 1254 (chlorinated polyphenyl) 2
12 - Aroclor 5460 ( " “ ) 2
30 Elvax 150  (E/VA copolymer) 3
0.2 Butyleted hydroxytoluene (antioxidant) L
35 UNIREZ 9002 (modified phenolic resin) 5

Meld, wéx and Aroclor plasticizers to about 375°F., Mix in BHT.
Add Elvax in small portions and mix until each is completely

dissolved. .
about 350°F.

Ring & Ball softening point . - 228°F,
Brookfield viscosity (Model LVT

No. 3 spindle, 12 rpm) - 5700 cps.
_Color, 25% in toluene at T0°C.,"

ASTM D15kL - 6+
Oven peel temperature* - 160°F.

Moore & lMunger, Inc.

Monsanto Crhemical Co.

E. I. duPont de Nemours & Co.
Zastman Chemical Products, .Inc.
Union Camp Corp., Chemical Divisice

AP RVl

Stir in UNIREZ 9002 while reducing temperature to
Hold et 350°F. until well blended.

* Temperature at which kraft-to-kraft bond fails when loaded at 160 g/inch
bond width

5

MAE 059911.02
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The formulae ond slatements herein 6re gocurase (o the best of our kno Wedoe, Horwever, bince application in the user’s plant {s snder conditions beyond our control, e igocations and
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FORMULA 6-26F

. ’ N SRS

PRODUCT : Hot Melt Adhesive for Polyolefin Film
TYPICAL USES: Polyolefin-kraft, polyolefin-polyolefin adhesion.
FORMULA:
We. % . Material Supplier
45 . UNIBEZ XR-8 (experimental resin) Union Camp Corp.
20 Aroclor 1254 (chlorinated poly- '
phenyl) \ Monsanto Chemical Co.
- 35 Elvax 4320 (acid terpolymer) E.I. duPont de Nemours
0.5 Ethyl 702 ‘(antioxidant) Ethyl Corp.

-

PROCEDURE: Blend XR-8 and Aroclor together at 300°F and mix in antioxidant.
Increase ‘temperature to 350°F and add Elvax in small portion
with good agitation. Allow each portion of Elvax to melt and
blend in before adding the next, After all components are. added,
allow to mix at 350°F until hot melt is completely homogenous, -

PROPERTIES:

Softening Point, Ring & Ball, °C - 69 .
Brookfield Viscosity (Model LVT, '
¢3 spindle)

3150 cps at 350°F
8800 cps at 300°F .

- . ' MAE 059911.03

' Ioru-kc.uul talements herein are accurete (o the bast of our knorviledge, Heorwever, wnce application in the wser’s plant (s wnder conditions beyond our contrel, supprstivas and
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(Chem ALst. s9a7- Focs )

) Coql.nz‘pnper. suth ae that for impact pr - ‘?"“\
,#77/ - } %”9’5 Green (1o The National (.}:sh ’i&i:ﬂ?gr (:l«’:;~ 2 MCK /
— s 209,008, Oct. 20, A coaling Is formed {rom & mixi.
y ¢ ‘G o :mulalom, one being forimed of & soln. of gum dammar
) o 0 toluene G0 parta together with di-(p-tert-tutyl-
phenyl) mono’nh_cn{l Ehospbn(c 8.6 having diwcrscdy
33, lerrke ammonium sullate 3.2 and water ¢

/ ?‘7/')"’ : theseln glycero

1 14 garts, and the other emuldaon it otherwise similur
but contg. gatlic acid 0.4 parts instead of the ferric ame-
monium sulfate, both dispersed phiases haviidg & particle
“slze of Jexs than 0.1 mut. diam, U, 8. 2,200,604 relates -t .
to & manifulding paper with 8 conting formed Jront an
emulsion having & eontinnous phace which is a soln. of
gty dammar K in tolucie 60 pists, vsed with one-third
its quantity of & discontinunus phase formed of glycerol
g B0, polycthiylene glycol 14 and C Llack or othet grignient ¢°
pat(x, etmulsificd so that the discontinuous phase is of &
patticic size invisihle to the unnided eyc.
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. Coating for marking paper. Barrett K. Green (to!
Nutional Cash Reglster E:o{’). U.S. 2,374,8‘02(? iﬁ:y‘g/x -
1015. A paper sheet {s conted with s rupturable solid
continuous film (1) having within it 2 types of oll inclu.
slons (11) (cl. €. 4. 37, 18~39‘{‘ which'are chemlcally sepd.
from each other but when the coating is ruptured by &
&tylus or pnn!ipg type, a localized marking is protuced,
by chem, reaction, on en undershect, Formulas for the
prepn. of I and Il are given, R E. D
*Vee mnated aonarhasrd  Worre Q. Richer (Lo Co‘..

1439,
'1¢ o
g5

e e o e e

3,3 - Bls(4 - dimethylaminopheny!) - G - dimethylamino. - :

’ﬂ j/ € phthalide. ngdc 8. Adains (1o National Cash Reglss
%« ter Co.). U.S. 2,417,807, Mar. 25, 117" 3,58-Bis-(4-

'
t
270 . .. dimo(hylnminoiuhcnyl2 - 6 - dimcthylaminophthalide (1)
'7‘//(6‘ « Is nearly colorlcss wnder normal coniditions biil Titense
te—blite when i sdsorption contact wilh ;nch_fy polar .
. a8 _clay, 5i0;, _and MCU,,—or when
« in conlacl wilh “Wweak. acids, ~Paper-coaling  compuls,
¢+ contg.'Tand TucTuding clay or other dry solid polar filler
- p respond to marking pressures by producing & eolor, To
70 g. m-3,NCH.CO, 225 g. Mel, and 700 ml. 50%,
MeGH was added 105 i 85% KOH In 50% MeOl por-
tionwlse, The lower Mel jayer disappeared after 3-5
. days. The MeOll was distd, off and 75 ml. concd. HQ)
. ““added. On standing and cooling, white crystals of m-
OC.CiH NMey . O.HIL.HO (11) sepd. 11 was siowly keated
I IEE——

op to 835° to give mMeNCH,OOMe (ITT), w waxlike
@ polld. Bapon. of 64 g. LI was efiected in 8 min. by bolling
with 200 m!. 189, HCI to give m-Me;NCH.COH (IV),
A mixt. of 18¢, IV and 27 g. (4-Me;NCH.);CHOH was
" added slowly arithstiming to 212 g. 60% H,SO, at 0°.
— After stending several hrs. at yoom temnp, the mixt. was
poured over ice, ne&ulizcd partially by NaOH, and then
completely by Na,LO, #nd NaOAc in turn, The solid
products were sepd., redisssolved in dil. HCE the soln,
- d neutralized by NaOl, bolled, and filtered, ana'ncldlﬁed
. with HOAc. There sepd. 2-14,4 '-bls(dimetlnvnmlnoy N 2%
benghydryl]-5-(ditnethylamino)benzole meld V), gne

cerystals from CyHy, m. 109-200°. To s soln. of 112 ¢,
in'121.0.00 N HCl was added 72 g, 90% PbO; slowly with.
=stirring &t 0°, The mist, was treated with Na,SO, and -
then wmuﬁ::t&té,xd mhnkde.:lé.‘ with ::ag.ﬂ. I.

"Pd. . 3 o White s, I, .
; . Richard G. Kadescd

997 substinccs guch ;

-

. 21 33-Bis(4 - dlmethylandnophenyl) « 6 - dimethylamino-

A ‘,{3‘/ thlhdlde. Clyde S. Adamns (to The Nn(lon{\! Cash .

Keplster Cog.2 U.S. relssue 23,024, Aug. 17, 1048. A™
o &

213 e risue of U.S.2,417,607((C.4. 61, 7416a).  M.LJL .
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3,3 - Ble(4 -~ dimethy)

. ;:I)'dr S. Adams (to {huona! Cash Register Co,).
: .413.092. wue 8, 1948, 3,3-Bis(¢-dimethylamino-3-
Cﬁ ‘/? e mrl _\épheuy) hthalide Is prepared by heating at 140°
- ! o-l‘!\h H(NMey 08, phthalic anhydride 37, and fu<ed
e ;;1 iyd, ZnCly 70 g., pouring the crude product Into dil,
2 5.2 Cl, Ireciug it as an oil by adding NaOl4 soln., and
. C - Fteam-distg. to remove unreacted toluidine, The residual
vil solidifics on cuoling and erystallizes from EtOH in
/4 ‘/(, wh«(_e erysinls, m. 189 , bluish green when adsorbed on
1 keolin, The solid mixed with a binder and kaolin shows a
d color when wntked with a stylus and may be used es 8
secord-materinl ccating, Richard H. Wiley

Secondary amines of 3,3 bia(; '-nminopiuenynpmhdiae

a Clyde S. Adams (to National Cash Kegister Co.). U.S. }‘

]
L]
| 2474,084, June 21, 1049, 3,3-Di ide 2
; « 3,3-Dichlorophthalide
) (iO(NMcl’h ) 2;3. and AICH, 60 parts, are hc:(cd in Phb?g;
) (') 3 hr.at 100°, then poured into H,0 ut 0°; steam dista
«— 0l 1, then extn. of the dricd resldue with 1,0, gives the
+ intermedinte condensation product, which {s hydrolyzed
« withHCI(d.1,18) 6 hrs, at 340-50°, Dpta. with Ni3,0H
. and recrystn, lron3 EtOl gives 8,3-bis(p-methylamine.
b g‘bcnyl)p thalide. ‘The Bt onclog was wmde similatly
here coloriess compds., ntlmatel ith **polar
. or pds., tely mixed with “polar
_ substances'  (clny, silicates, earbonutes, ZnS, CaF,
« 7 etc.) turn a strong blue and henee are used in mu\cin;
« pressure-sensitive record material,  Atnold M. Collins
pateraal, | anol v

Veet 0N

- —————-

¢ materdal.” Barrett K. Green

* presrure-gensitive redor
‘ (\: Natlong! Cash Reglster Co.). U.B. 2,508,470, Aﬁr.
Cﬂ- / 2, 1000, The application of pressure upo pape coa;

% B Penscin (1), Jnolin (11), 8,3-bis(p.dimetbylamino-

© ohenyl) « 0 - ditncth laminophthalide 1I1), end te}@u-
helylbnaigne (13, preducss ¢ S5 PO APy
} - r 1 . r
ton 8 Suk blueontxge efiects of light, atm. conditions, of .

t
sulned gr":l'ne.mu of & soln, eoutg. 1 20 and water 130,
€

/9 - L 10H bas been mixed st
Ry AT UL kit

Na metaphosphate by wt. ax dy ng agedl. The olher
hall of the I solu. §s mired with V b, and & soln. of 111 5.1
‘. and IV 0.0 g. in 50 cc. of 8.7% HCL.  The paper fs coated
e . with the mrxt. of botb these solns. and dricd.  The coat-
& ing weighs about 0.0023:1b. gcf n‘rg ft. of surince and is
0.0005~0.001 in. thick, U.S. 2,505,47) describes th

amino -8 -mothylphcnyl)phthu{)ldse?j

...

j747< g mis (kv /V C v

Frcprmen blomy

e

‘?47.( Stmlan o CVL

@»e"/.—ra.fco;a
o
%c./("’d./ Cortemid=
sevew e ‘-"“(')"5
K os 1A -

v solvent—fn dye 11320 |

Popis pAAAT Vo ctboirt

& .
rocexs of prepg. the puper with f, I T end IV, The e 60&_,3 - fol—'—a g( -

olfowing pairs of patents use alternatives for ILL and IV3
~the first being the waterial and the sccond the process
patent; - U.S. 2,505,472 and U.5, 2,505,481, 3,3-bis(p-
dimcthylumiuopf:cnyl)phlhullde; U.8. 2,505,473 and
- U.6. 2,508,482, 2.4-blslp-(y-dimethyhminonhcnyluo)-
sulline)0-hydroxy-sym-risuine; U.5. 2,505474 and
byu.s, 2,505,483, a- ‘o-bydroxybenzylidene}acctophenone
U.5. 2,505,475 aud U.8. 2,505,484, bls(p.dimethylamino-
phenyl)methanol or bls(p-dimethylaminoplienyl)methe
oxymethane; U.S. 2,505,476, and U.S. 2,505485, 3,3-
o bis(p-diethylaminophenyl}phithalide or 8,3-bis(p-dipro-
pylaminophenyl)phttinlide; U5, 2,505477 and U.S,
2,505,480, 8.3-b)s(ﬁ-methylam‘mophe'ty-gphthalidc or33- .
ls(p-cthylnminophenyl)pbtholide; U.S, 2,503,478 and
¢ U.B. 2,505,487, 2 - 4.4’ « bla{dimethylamino)benzoby~
dryl)-5-dimethylaminotenzole acld; U.S. 2,505,479 and
U.S. 2,505,488, 3,3-his(4 -dimttfsylamlno « 3 - nicthyl-
phienyl)plithalide; and U.S. 2,505,480 and U.S. 2,808,

489, 4'<(p-dimetbylarainophenylaro)benmnitide.
- P R. ). Rotb
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. Pressure-sensltive record material, Banelt K. Green @
and Robert W. Sandberg (to National Cash Register Co.).
U.S. 2,548,364-5, Apr. 10, JB51. A pressure-sensitive
record matedat has been developed having minute pasticles
of two kinds of substances which are color-reactive on con-
tnet, one of the substances being in & liquid form and the
other being in solid form, the particles of the two substances
nre arranged in proximity in profuse numbers but fnsulated
from contnet by mnterial rupturable when pressure fs
applicd.  This pressure acts to bring the two kinds of sub- ¢
stances together at the rolms of rupture to produce a dis-
tinetly colored localized mark, One of the materials in

J

liquid forni is u soln. of 38 3—b1<,(g-d”n:lhx[mninophm xl)j—(»
dimethylaminophthalide d .chilorinated in bipheny .' ne cve

—tHherolid TolerTornmig material¥is & te. Compds.”
that may be used in place of I arc 3,8-bis(p-dimethylamino-
pheny)iphthalide, 3,3-bis(p-dimethylaminophenyl)-4,5,6,7-
{ctrachiorophthalide,  3,3-bis(p-dicth lam&opbcnyl)—!}«di-
methylaminophthalide, and  2,4-bis{4-(4-dimethylainino-
820)anilino)-G-bydroxy-s-triazine. U.S.  2,550,470-1-2-3,
Apr. 24,1951, “This new record nriTerial, althoughiadapled

~ dor response o stylus pressures, Is particularly adapted for

~ response to ercmgre applicd to impact printing operations
such as by the striking or pressing of type ngainst §t, It §s =
an !nltrrovcmenl over U.S, 2,200,603 (C.A. 37, 1869* and -—~
also U.S. 2,606,470 (C.A. 44, B109)). The pressure-sensi-

tive record materla! includes the combination of color-form-

ing substances of two kinds, one being solid and the othpr‘_g

kind being liquid which b insulated from contsct with the

.« -.s0lid kind Ly being lwofusdy disperséd in minute droplets in
" a olid rupturable filin on the exterior of which s dieposited &
filim benring particles of the solid kind. The solid color-
forming substance is sclected from a gronp conristing of
a fincly divided Na Al silicate zeolite materinl ond such ma-
terin! In which the Na base exchange eations have heen re-
Iaced by cations of Ni, Cu, Fe, Zn, Hg, Ba, Pb, Cd, and K.

he liquid color-forming substance is an org. clectron don
.. aromatic compd., such as crystal violet lactonc T chloriti
“—ated biphenyl, hsving a double bond system which is con-
“werted to a more highly polarized conjugated form upon
. taking part in an electron~donor-acceptor ndsorption chem.
reaction, giving §t a distinct color.  Maluchi cn Jactone

3, or tetrachloro mrlnchl(e green may aiso he used In the liquid-
forming mutcria - Ixigar R, Wright

9

Manliold record material. Barrett K, Green and Robert
W, 8andixeg (to National Cesh Register Co.). U.S.
2,548,366, Apr. 10, 1061; U.B, 2,550,400-7-8-9, Apr. 24,

<1051, A process has been developed for making & record
material which acts both as 8 receiving sheet and a trans-
frrring sheet.  This material Is sultable for use in @ stack or
_plle wherein an original entry on't 7 sheel by fmpact or
pressure is reproduced on the top surface of each undersheet
without the necessity of using interleaved transftr shects,
Varlous liquid colots, such as crys i ¢, mala-
chiTE green TRCTohe, ete., (cf. U.S. 2,648,364-5, preceding
abstr.) are dirsolved! in an inert oily liguid medium and are
. held as minute droplets profusely disperxed in a solid pres-

sure-rupturable film _preferably of pelatin. The geactant
misterial which changes color ﬁ an ei T tic

. org. compd. having & double bond system which is con.

. vertible to a more highly polatized conjugated form upon
taking part in an elcetron acceptor-donor surface chem.
renction. The adrorbant materia! is an_inor, nce
and Is In fine particle form to provide & large adsorbant
surface area, El. C.A. 39,8100, Edgar R. Wright
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CA- 44,
12.9/¢ K
19972

A 47,
7 5/0¢
/983

Cﬂjﬁ
Boywd e
195 %

epe i -~
e ¥ Pressuie-sensltive record materlal, Barrett K. Green

S S St e g ree qereqien s Yr et memitemem
1 Trans{er paper, Chester Davis and Ned A. Thacker (to
v National Cnsh Register Co.). U.S. 2,646,367, July 21,
- 100 A hydrophobic transfer coatlug applicd to a mani-
fold sheet (1) consists of a colorless recording oil (11) contg.
. h s colorless color-reactant (UI1) in a wax binder (IV).  Thus,
8 mixt. of 65% by wi. of a petroleum ubricating oil of vise
cosity 200 scc. Saybolt and 459, by wt. of 8 mixt. of £0%
erystal violet lactone and 6$0% benzoyl leuco methylene
blue is added to a wixt. of xigar-cane wax 44.4, refined
= parafliin wox 44.4, and Montan wax 13.2%. 1 s coated
with the {horoushly stirred aggregate by usc of 6 ib, of coat-
ing per 30 X 48 in. ream and used with an under-sheet
sensitired with acidlike i terials (e, C.A. 45, 5845d). 2
Other Hore chidrinaicd or alkylated Biphenyls having equiv,

i
i
¢
¢
031 MITT-Yerphicnyls, dioctyl phthaiate, or
1 cMorcm\l'cg gavallins. Wgﬁaj;}"'by any mncrocry'ﬁ‘.‘"v‘ru m.
i )70 "« & latty acid amide, a synthetic wax such as
b hydrogenated castor oll, or & montanic acid ester.

(to National Cash Registey Co.). U.S, 2,618,573, Nov. 18, 4
1002. A new materlnl;"Which is an improvement over U.S.

¢ patent 2,648,304-5 (C.A. 45, 6345d), comprises & mixt, of.

© tuscin  8.85, kgolin  B8.60,  3,3-bis(p-dimethylamino-, -

henyl)-B-dimethylaminophthulide 2.25, and trtmi'm:thyl-? .. o>

uzidine 0.40%. The kaolin, which is In ine-particic form,
rovides a lnsge absosb&i{ surface area. The org. material

© "7 1s an electron-donor arosmatic compd. baving a double-bond

system W0 S converlible to & more highly polarized
conjugated form upon taking part in an electron acceptor-
?onor s‘nlild-lsurl!ge'e ‘chem.’ teaction,  The iﬂor{‘. unlg}l
s & materlal which {s an electron aceeptor. Both msterials
.l are in fine-par(Icle Torm In order to Jurnish a Terge reactant
*EUTince area per UAIT ATca of d_ninicrial. mark of
distiiictive co!or 18 produccd by tueThem, reaction of color-
forming reactants ju the absence of any liquid ioniting me- ¢
= dium end only al the poinls of application ol localized pres. @
Surc. The distinctive color produced does not become dis-
colored or stained becausc bYthe eflect of light, atm, condis
tious, or aging. Bdgar R. Wright

. T P R W el
““Colofless inke. David W. Btelnhardt (to National Cas
nggg:?c’rlCo.). U.5. 2,654,673, Oct. 6, 1053. Two dif-

3 ingle ink may be produced on
fesent color markings {from a sing ;kr;‘ M hz’ mp; duced o

: Ithw
D roun v%’j‘mf‘ﬁ‘ge!uflli“ o ‘lsts of & toluene soln. of & €

compoundcd, oS ot
i 1"Tn_which have been dissolv K
"g:s 'n’rap]ntzd Mehc'g‘rﬁﬂmmnmbenerbenwle
aeid Inctam (1) nud & compd. selected from the group con-
sisting of 3,3-bis(pdimethyluninophen
3‘3~bis(f»dic(hylamlnophcnyl)phlhahdc
wilt produce color ouly with 1 Attapul L
velop color with both Tand 11 te produce & color blend. |

e

°R__silicate
e—

).

[tlzed with metalilc silicetes, Duvid W, Biein-
b hn:‘;t”('l;‘?\;llio:ul Cash Register Co.). VU.S. 2,702,765,
Jeb. 22, 1056, Puper Is impregnated with Mg nhcuef}aqro

s binder by passing it throufH & bath of Ne
Hhente s 'd‘ a butadienc-styrene copolymer and tben

L ¢z ‘/ e- ..:{::'co“u‘:h ;4“K50¢ soln) —Color-reaclaiits,<.g. gulwlg stal
- violet Iactone, applied In piinling or wrlting optral ons,
/‘, 53 make distinctive marks theseon. Willa 1. Guss

n -
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¢4 A,

/1987

S‘ﬂn Nutivnal Cash Register Co.).
1472 & oy
foriing

rubjceled to marking pressures, releasin oil. 'Resistanc
e tuarking r & the oil. “Kesistance
of thecaMTig 16 Tougk handling is improved by incorporute

Hrossute-scnsitive transler sheets. Robert \V. Sandixeg
v X U.S. 2,711,375, Junc 21,
GG, A ponsmndeing conting for transler pager is minle by

Isprersing coloidal droplets of ojly tiarkin id §
collo wrking fiuid in a fitme
f)ydrog:luhc colloid matetlal which thiflnres when

J

- L’;ﬁ;f"tﬂgs_cﬁm_lumuu phuse, the hydrapliilic phase, of

°B

CA %4
/t/’?v'zé -

/9 €5
d

.

¥, M. Ernsherger
e vl e

.

Mnk{ng. different colored ‘marks with e single ﬁuld.z
nrrett K. Green (to National Cash Register Co.). U.S,
3;714,07{:!, July 21(}, )9.'[)5.“)’«1” ls.seuxllir,'rd ix ocilcftcd
cus with a conling of utlapulgite in stiurch. n ink or
dye whicl will colErJa‘___lh:cus is nixed with a color reactamt
that will ¥olor emly Wlic senslist mica.  Jor examplc, 8%
b{ W0 erysum VisTeT Tacione (3.3°bis( p-dimethylamino-
g wenyl}0ditnethylninino phthalide) and 3% of the red dye
udan 111 Is dissolved in 949 by wt., of chlorinated dipheny!
(48% Ci by wt.). This fluid is absorbed by a pad and, ap-
plied therefrom by a stamp, will muke & dark purplish print
on the attapulgite aten and red on the unsensitized arca.
Other normally colorle gomupds, which color sensitized
I 3 :ﬂ{:axelhylmmnophcnyl)-G-dicthylamino—
phthalide, dark blue;  3,3-bis(p-dimethylaminophenyl )
phthalide or malnchite green Inclone, green; d,4-bis(p-di-
ethylaminopheny!)phithalide, blue-greesn; 3,3-bisf{~melhyl-
aminophenyl)phithalide, bright blue; 3,3-bis(pethylamino-
pheuylgpmhnlidc. dark blue;  3,3-bis(p-dipropylamine-
phenyl)phthalide, blue-green; Michler's hydrol or bis{p-
dimcthylaminophenyl)methanol, datk blue; aud the Me
ether of Michler’s hydrol or bis(p-dimethylaminophenyl)-
mcthoxymethane, datk blue, Instend i nl-
trisilicatc, and Na Al silicale z2olite material can

%wlu.m‘;l | silicale ze¢ 1
D¢ used. “Inwddn. to alinpulgite, btntonite and halloysite

cen be used with 2,3hix imethylaminoazo)anilinu}-0-

" hydroxy-3Hatine ant o-hydroxybentylidencacetophenone,

!

= compn. is suade on selected areas of the pa
and dried.

0.0006 in.

-

cH “Agh
12 g T
19 5%

'.

(A s°
G54
/98T

?

both coinpds. belng norraally yellow and producing bluish-

gray and reddish-ycllow, resp., on pensitized ereas. For

sensitizing, 20% by wi. of paper-coating etarch in water is
cooked st B3* for 15 min.
the cooked starch is acded 4 parts by wt. of & dispersion of

After cooling, to I part by wt. of

1 part of atiapulglte in 8 parts of water, Application of the

¢r &t rooim temp.

tht WGP s
Wm. J. Schiepp

Recommended thickness

=

LR

3

1055, A couting «onslsli‘nx of raic:!oscop 3 & e

nlle porticles conty. & printing Auid encased in a_g n of =
o Hﬂ is applicd to paper to produce a sheel having
hnn\icr properties.  The printing fluld (1) cornisists of 3,3. .
his(pdimethylaminopheny)-dimethylaminophthalide (8 ¢
colorless materind that forms an iy ark in coun- b H
taet with an acid clay) and benr%y tuco methylene blue
(which oxidizes to « nonfuding mark) In trlchigicdipticnylas  §
the vehicle, s Encapsulnted by emulsilying in an ag.
&0l of the collold followed by addn. of Ne;SOisoln. toforma |
concervate. The cspsules can be filtered and washed and -
applicd to the paprer as & conting. Asron Miller

Parrett K. Green and Lowell

fal. 730,
Manifold vecord mater ister Co.). U5, 2,790¢
Schiichet (1‘; ?6'.:’22M}d‘im}:dﬁtt‘ccord material is formed

compo ©

450, Jan. : sfer flin coatin

from @ :‘v"u'éuh:;m:‘: o.l ‘;;\1:;3“:"‘" (les mﬂ‘-fomnlhgl gu'&,fﬁ“{:"
mict%mm TCaclh 0] whichh cot_»sJ-‘—-‘-f{,(\cuso oily

P Tosrviows shel of eollold sotebt S8 Lo il phae

A & niiaterinl wh sl-
Pt g, - ThC I ST Rty e

s enforiese bl 0 B S hecifically, Tae manifold shies |
tized T ., ns 8 primary substance, Coierd BTy
¢ con\!"C‘ luuiﬂbvhcn)‘l)'O‘di'“d.hxl“mho"‘ benroyl leuco
(p-dlmethy alar seactant of the oxidizing ‘V".‘i lorobipbenyl.
'“ft'fﬁ’n’e?m:; and as an oily th'ck'.t::cn\':i?wgp’“ b —
'}:: w)cn aulnting mateslsl, & geletin x“"Blandl B, Whhte

ased, Cf. following abstr.

CedulesA
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Pressure-vensitive record materlal. Burrett XK. Green N
(to Natioual Cash Registes Co.), U.8.2,712307, July 6, ~ Capasaln o] ﬂyc—\ ¥ MedoZiRs
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Prossuro-responsive record materials., Barrett K, Green

and Joowell Schicicher (to National Cash Register Co.).

. éﬂ] XS] -U.S, 2,730,457, Jan. 10, 1050. Pressure-sensitive record
©

matcrinls on which matks of distinctive color are made by ¢ s i ,{l( :_ :
. . . o

lpp”t:‘lk)n o(b)(t-c;ljzed pres?ure;’rde prlepd. by n;;plic)a(i'ou
. on a besc web (paper, metal, wood, plestic, or glass) of a
5 46\'/‘( solid-particle res ctant and ap oily wnlu-lml'niscl{:lc liquid,

/ 230 :hrl:vgo sn_bs(‘:u'm(s1 notmally being ms;rnm! from reacting

by being contained in pressure-rupturalile micrascapic can.

A m:p_.llqnning’li:\"m?)mmc‘%:‘mm_ s, The mM‘aL §

sarhent nferind i proferaldy nttapulgite aud the adsorlaie :

may be erystal viclet Inctone or syalachile green factone 7]

aud n calurless compa. which nziizes to fotm o color, prel- VL “Q
(ﬂilh’); l(z;nmy] J‘gu‘cg’),pnc(hlyfcuc bAuc ans 'I?m prefetied -

apsuliting matenal is gelatin, coating of starch and s /;{‘2
_nttepulgite is first opplicd o the paper and allowed to dry, - vL

nlo an cmulsion of gum arabic and wates, s soln of 1 and -
1 in Grichlorebipheny! is Introduced and the gelatin soln, §s M"!
then nilacd In, By sddn. of aq. HCHO and odjustment of o
tenp. aud pH, the emulsion is gelled and coated over the / '

, attapulgite by rolicrs, sprays, ot brushes, withuut a binder,
Ci. preceding abstr. . Blanche B. White

PRI ' . lo o '. ‘ . ‘. "
no. Nathan N. Crounse (to Sterllog ¢ S/e—r//w AAvug s e

—‘Wo . l h‘e‘. . .
go  potimdUS BT AT, b ol i1 bl Do
1) was prepd, in thydry) c .
Rt T o T &

o : . ’
§ methylaminobentole acd uxlx)(lo.B ‘&'“M with 200 ol oVl ﬂ/?’\ W

VAZE 4o Jower alkylated benzenes, 200 m!, HO “%3

o [ O KMQ { cu“

. 1,0 and 100 oil. CHu O 67000 1 added, 8 5. octiated

/95T b b o e tomaceous earth sdded stues Bl Lhe = ) -

. 00 st Cotles 4 -

' , the 90l washed with 1 s . )
stired 20 m Sltuc?mm the combined m(nt; %v;gc::go -

the Cilly layer se0d, (100 Pen m). aliphatic irring,
ings and concd 19 [+ R. (1) added %ow}yl“'l““;'afé'-‘:d . )
(Varnolenc, O ered off, washed with BOIL o p,  cvas a0 .

iid ot
" du:c':fe‘ft'ob' aave 10.0 §. 1w S70090 (Lol Y Guss .
used s oxidizinpegent, .. .-

e

JOTN .
= ) osliized lay-conted vecord ebeets. Marlorle J. Loz oty of Claey b
M S/ ’ Col:z(t‘:?cfl‘(.llﬁn.d‘ ch;,A'.”'rbncklcg (;gsl;atlgn:luc?& e&:&: 4 e semn ST 1A 'Z-» 4oy
< ). U.B. 2,771,780, Jan. 13, « Fartis of the recelv- . . .
l?x% Zheclt, of'a manlford .{mezu stedesensitized and rendered. /.r./o«-‘ Comren Poa

AN /vv
J078&4 {nconsplcuous by application of hlghlé E‘Eil coloriess, none ' :
} . . ypica compn, it &8 -
v:!;:::ofir-*{c:rml;:no' tint base Yehlcle composed of & rolxt, (?z ZA £ pus ,/%4’, M%?)

/157 e STV Erent Tt R 2 par 7L e
| i ed Feslnous ere, 26 |
’ 'T“Jg:‘mmtf ol L P bt ronord soaterial
. e
D ot Glosol a volatlie scivent. Cf. U.8. 2,648,308

h
tred o & vola
RO G.J.C.Potter a.

ooy es . ons oo Soe
’ Raphthoylleucomethylene blue. Clyde &, Adams,
Marjorie ). Cormack, and MM’; L. Fruvier (to National =
Ch S ¢ Cash Register Co,). VU.S. 2,783,227, ficb. 24, 1157, Ssa-~vel ;,, ,sz; .
-/ Nuphthoyl deriva, of lcucomethylene blue provide maore
light-stublc color reac@unts Jor use in mallild KEcls than
/7\5—;7// / the bemrayTam s The Zn dotible salt of Tedtonicihylone /e‘w ‘%"""
- bIOE-0:0700 and pyridine 1.25 is treated with stirring with
- 2-naphthnyl chloride (1) 0.133 moles, the mixt, s relluxed . :
/95" 7 fur 3 hr., pouired inte cold water 1 1., and stirred for 30 tin.,
the brown semi-rolid ppt. is washed with water, stirred with
NaOM 37.6 g. in water 600 g. for 30 min., and the alk, =
slu. is decanted.  The semisolid residue In washed with
wiater, and extd, with bot benzene 2.2 1,; the dork benzene
sodu, is treated with Fuller's earth, filtesed, and the amber
Glirnte is concd, (0 400 m), and pptd. with petr. ether to
give lighteyellow, cryst. 10-(2-naphthoy!)-3,7-bis{dimcthyi- A
witing)plicnothiszine,  1-Naplithoy? chiloride in place of
1 pave the J-nnphthoyl deriv., aiso light-yellow ¢erystals.
The compeds._wit) turn to -qree lﬂLzhtg[}n_pro-
Foired contact withallapulpite or helloysite. B, A. W,
i e -
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bﬂ <7 }' 5 N,i‘l;_o deﬁ;&ﬁvjﬂ of ;;enéoyl)eucometléylﬁue bltif. FCly;«'h: /’7 - <
. S. ATams, Marjorie J. Cormack, an aty L. Fraer »ye eca %r\
-7 {to Natjoial Cosh Register Coo)!| U.S, 2,700,220, Keb. ¢ e an
- 0 b INOT, 1e NOy derivs, o 1zoyl3,7-bis(dimethyl.
/‘76 V/'A aminophenothiarine proyide niore light-stable enlor (re-
sctunts for use In transfcr contings on (hie foar surlaces of
/41{'7 manifold sheets) than the unnitrated compd, Thus, the

ZaCly double 23t of leucomethylene biue (1) 100 was mixed
with pyridine 225 and pulverized p-O;NCelL,COCI 75 parts,

N
A\
§
¥

The wixt, wits refluxed for 2 trs, with stining, posced into

JOKY prarts wuter, and stivred for 30 min, Fhe dark blue-

et ppt, was filtered ofl, swasied with water, and stireed

for 30 min, with 40 parts NaO1) o OO parts water,  Fhe 6 b

filtered ppt, was oxtel, with 3000 parts hal Colle,  The se-
< sulting dirk roln, wac treanted with Fullee's easth, Giltered,

ood the evange-red Alttnte coned, 1o &Kl and dild, with

prie. cther fo give the p-O,NCo1.CO deriv, (1) of 1, light

vrunge-yellow, L The 0-QNCHLCO desiv, of 1T was sting- *
= Jurly pregul, The 1 detivs, become intensely bluc-_g)rt-(-n ugp-

SAWV

on contact with attapulgite s hadlovsite,

v

. L
Microacoplc capsules confalning oll, Barrett X, Creen -

M_y / end. Lowcll Schieicher (to National Cash Register Co.). ax

A d U.S. 2,800,457, July 23, 1857, Oilcontg. microscopic : E-MCMI;"‘ ’(

capsules of complex hydrophilic colloid juateriul can he made

JSTFvr d by Coacervation:— AITon 1s cmulsilicd io an ag. so} of &~ .

_ collold, and this ewlsion is mixed with an aq. sol of another -
l 915 '7 colloid, or, the £ sols may be mude gud mixed and the oil MM . LB o

“emulslfied in them.  The scsulting material can be used for
coatings or films, protection ol oils against delerjoralion, : CM
conlincment of oil odors, pirevention \ of oils . od ot TR

with ollie JUGslancex uring handling or storage, and the
¢ confinéinent ol mediclaal olls {o prevent t_l;u;l btx: n’z7 u;t_:d.
: K « 4o ¥erper

Microscopic eapuules contalning oll, Barrett K, Green 9'
A ato National Cash Register Co.). U.B. 2,800,438, July
13::l 1955. Oti:-c'gut:. Tlﬁg;&pic&up?h‘: of glfl_glble ) : &,& i =.~CZ PO
= hydrophilic collold materia can be made by emulsitying
15BY 2 R a1 ol WIth an nq. 80107 1 and then adding an ag. concervate
14 < sult, such a3 (NH)ySOq or NaySO,, soln, to bring the emul- ) R
3 ‘7 ~ slon into concervate reglon ss shown by clouding. The W‘"‘V ’
. procedure Is perfonned at & temp. above the gelation point

! ol 1, and I deposity around each oll droplct by coacervate
forces, sncapsulating each droplet, 1 is ﬁnsllyl gglkd by

oooling. X

Printing fluid cont 8 700 dye and crystal violet lac- Ax
ot L tone. Bamelt K, Omnmito National Out?mxistu Co.). T .
2A ¢z U.5. 2,050,308, ept. 2, 1068, A printing Buld bs prepd.
from Sudan 1)1 3, crysta) violet lactone (a,a-bls(p-dimemy}- c Vi

. fuophenyl)}-0-dimethyletitfSphthalide) 8, and chlorl-
;777 A Pated PFithny}_'(dﬂ% < content) o4 pfr)u by w, This s Red 4o .

nate
priitied in & suitible manper onto a paper sensitived with __ A 4

/ 4 f’ﬁ an sdsorbent mafcrial (1), prepd. by 20% by wt. dispersing
sterch in water ot 200°F. for 15 min. end then cooling to
ite dispersion in water (4

roamn temp, A 25%
parts) Is then ndided to 1 patt by wi, i, sud a 0.0008-Inc!
thiek coating Is epiplicd to the paper bese and dried.  On the §
remltized materid, the pristed lmage bs dark purple in
c:}ior‘ ur}n’d ‘h forined llm‘r;a:ddh!dy. On\’:nien;;uud ma- W—*ﬂ
o.. terdal, the image remaine red. "" V. L. Marquart ( - ‘/‘
(}é:rd‘*“" 7

US. 2,71y, 67 e,
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Pressure-sensliive transfor record sheet. 1lenry S. Pesa
and Lowell Schivicher (to National Cash Register Cal),

—U.5.2,932,582, Apr, 12, 1860. A aupporting shieel of tissie

]
oA
.
.
t

*

papes I8 coated with nmicrscopic pressure-cuptnrihle cap.
ank-_s Contg, an evaparahle gnlvent, §0ehfs (et A
o CCl, dichinrsctinne, Talusne, ar xvlene, This coaled
sheel i5 then (op-conted wiih & solveil 5ol of_chiorinated
rubber (Parlon) wontg, wi GEn. qve, When used as a
transler sheet, anTapression of & O pewriler or 0 a writing
luslrumc.m causes the capsules to rupture, releasing the snl-
vent which dissolves the dye on the surface cwting.,  This

teanslees dye 1o the recciving sheet. The capsules %n- .
dis-

repd, mt 50° by tmulsirt'[ng 80 g. 1in 20 g. gum arabic
. Tsalved g. 11,0, 2ud gnl, is prepd. from 20 g. pork

'

-
.
.

%g;; r

/69 ¢4 [

(19¢ 1)

ch 58
1odiq 4

(17¢1).

v

v

" coating of the capsules. A

relatin (|soc1ct:. point pH 8) and 160 g. H,O. These dise
persions are mixed together, and HyO is ndded dropwise un-
th coacervation of the polymer s {nitiated and the desired
;r;l)l! c‘a‘!:nn(erm’l i depgmg&o%nd the I droplets. When

+ the capsules are y treating the dispersion
with 20 g. nﬁ'{b% HCHO st pH 9-11 for & min. of l%umin.
Sullicient H,0 {8 then added to permil coating on the sup-

!’muiu:: web of st tooa thickness of 000006 in. The
2l evolivaconty. cmting is then applicd and diied,
V. L. Marquart .-

0}!~conummg capsuies, Uarl dirynko {to Nationa) Unsh
Register Co.). "‘U.b . g.obz.;ao}. Jen. 2:. 1001, Ol;l-contg.
enps ate mnde by hrst dissolving at least one po xmeri;o

sble imonomer in nn ofl or HeO-mmiscible Hquid tn which the d

PUFMETRES monomer s insol.  The soln. is then dispersed
es droplels {n 4 polar h%uid where {he monomer_is eatalytis
enlly polynierized, e.pnlyniefic; producl, now “insol.,
oves to the oil-polar liquid interfaces and forms » solid wall

around ench oit dropiet.  This results In discrete, pressure- ..

rupluralle, subifanlially ~phericsl, oilcontg. capsules.
Thu, olar liquid is first prepd. by dissolving & g. gum
-mh'ié. Etm_u__ IsiTying _egent) in 600 ec, HO. Into thls is
emulsilied a soln. previously heated to §6° for 15-20 min. to
ingﬁnt&polymulwion contg. gkhloroblghenzl 78, 8 1():;1l e
saln, styrene monomer and divin nzene <0, erysta
v‘wc 27, by wi., and 35 1ig. B,yOp catalyst, The
al

g‘ lynierization is carried out at 65° for ¢ hrs, with agitation,
he product can be dimtl{ coated on to paper leaving a
t

ruptured by presture to release the eolor which then scts as

a printing fnk. 1In pm"(h—e'd%'ﬁ]g_jgﬂzhmy ,gdﬁmm:d
ﬁjiiﬂ;ii;ius Cblack, m ised. | Theolls have dlssolved 1
thereln dyes, snki, perfumes, ives, emadicines, of chem, f

reaclonls which need phys. protection against deterioration,
evapn,, and hamiling pressures, Cf, following wstr.

- ) 8iney Braverman
Dual-walies, elconteining eapsules. Curl Brynko and
Joseph A, Besrpelli (to National Cash Register Co.). U.B.=

2,969,331, Jan. 24, 1001, Oils are encapsulated by 2 e

ol solld materinl. The lnnu}nxﬁ !s [l p_olx‘meri monomer
nnd the outer Is & hydrophiliceo eposited by coacervate
farces from a polar solvent in which the collold has been dis- ¢
persed,  Thus, an internal cll-monomer phase is prepd. by
dissalviug styrens. monomer 8, divinylbenzene monomer 2
henzoyl leuco methylene blue 4, s}?sm violet lactone 6, an
Brs0; eatalyst 0.03 in dichiorobiphenyl 190g. The phase Is
then heated to 85° for 8 min. to Initiate polymeriwation,—
An external phase is prepd. at 56° by dissolving 20 g. gum
arable and 0.26 g. Ke$iOq in 1220 g. HiO and then edjust-
ing the pH to 6.5 Into this phase Is mixed 160 g. of the
internal phase emulsified in 182 g. of an ag. sol. contg. 119, A
by wi. gelatin,  The system §s mixed at 556° while the pH
{s slowly ndjusted to €.8. This induces coacervation, the
{uternal phase droplets acting as seeding polnts to form the
liquid collold outer capsule walls, The system Is then

chilled 10 156* to cuuse gelation of the collnid wmaterinl around .

the polymer walls of each droplet Jorming the duul-walled
capsules, The eollold walls around the capsitles con
hrrdened by the oddn. of 3.8 ec. of 8 soln. of 377 HCHO in
13,0 and 16 &. of & 6% 8q. soln. of & maleic anhydride co-
polymer, preferably before chilling. In another example §

"&'ﬁ’!ﬁlne Is encapaulated, with the monamer polymericed in

the emulslon mixt. In like fashlon &qmuu. dyes, fucls,
and recclont; may be encapsulated. . Ing absts,
Sidory Bravermanp

er drying, the capsules can be ™

Capzintn MMW‘)
Volakil Jodewe
DET | Tolutns, Xofbim

C Cly A;u,wwja_,
o Bge e ke (1 Zutt.

F;’(‘f’.

v

. -

e
L F"‘?’ﬂ&“?\ Wq-‘-b\" LT~

Arvacln (o < Blosk ?)
cvl

. U"..__‘:'— ‘%/‘9‘-{%
’ W,M,
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. ini . Anthony (to
-~ o Nationat Cariy Kiptete “ryleny (Willaw 11, An w2310% ¢
M— é__&/‘ ]u.ncngﬁ. 1902, Appl. Dec. 22, 1058; 1 p. The walk of the

H )

capaules cansist of h_l&h_!L"QLT\LL.J latin, ‘l”;;;'l'";’:'l'{l‘ :I"ii':h't,

@ single drap of 2 paris_o ! ! “strong wall arornd

petroleum distillate (I). Gelatin provides a s 0 t’ (e cnpeuics

¢ above drop, and thus eliminates the 1endfl’\(‘3 ?' th Tatin

1o Argregate when dispersed in o liquid,  High-m .nt.in cxclatin

Is_obtained by fractionation. ’lhu? pigs l"”GB The oh s

“Tsaelec, point &1 pH B Tk PH 4.6-5 in hot F,Oil e highers
adjusted to 7 with 209, NaO14. Upaon adding "(l 4 wowtiered,
mal.-wt. gelatin seps. at the bottom, This is dried an ' 1 i
and 20.1 €. i dissolved in 160 g, hot distd. 11,0, tﬂ" _": ;63 )
with 72.6 g, of 1 (o dmpsdl'-a' ’lil”(;ha("‘:;ﬂ' .:"::" :I'::‘"p!l,lmndj!lﬂ(‘d

i 7. of distd, 1,0 & $
ﬁ.‘;"prf's;'," 2; :\lm axmbir in 200 ml. 11,0, alxn anH '7"'12 ':3":::‘:":
the nixt; is stirred and cnaled to 8%, and acidified to i .

]
.

Jos/es
V7¢3)

o

1]

I3
i

10% AcOH within 30 min. The modugl,,,i..-hm,l.f"“’ A‘,‘,"g
-ﬂn-;mhmed by treating with 105 ml. of 37 /;_!.’L"""-!'.";d", for
& 30 min., the pH is raised to 10.5.  This method 15 us

encopsulatinn o

terial, The capsules can be i'f‘
corporated in %##&%A 51, 158424, 5. K. Lim
v s . - . .

1 ""«Prenuro-tensl(lve and transfer ghe
Maicrson (1o Nntional Cash Register Co

C/( gg/ 117-30.4), Scpt. 24, 1003, A
i 4 proved prcmure-son.ﬂtivc mat

web, e.2. papes, with a
élj,// 4 tentinlly colored, and g

iored, down over This & polymer film
(72 ¢v)

wWier WAS'® controlled perineability 1o the disperse phage, By
- the application of Pressure to the ide of the web, with
-‘:«"_..

& stylus, etc., the dis 'ersion breaks and the colored rusterial s —
liberated gnd Ieneltates Into The_porous web and thiough the
>

et meterial,
). U.S. 3,3
ppl. Oct. 3, 1000
crial is prepd, by coating o porous
ispersion of g materia red or

Theodote
04,080 (C).,
P 7pp. An imie b

petmeable filin where jq can be imade (o matLgng(h&,;h{ej in
conlacl. Oue suitable djs er3ion 1) coniz. gelntinen apsulaicd
ﬁ(?ﬁ’/’b _m‘;‘im_‘n;‘q ,e,mu)sﬁfml 377,25 to a
v Oy w

47 wus i
HIiXT, "onl, t. ag. m arabic soln, 93%’5. 2% by o
wi. no 8 j S INEA

¢ (sp. viscosity
soln, in HCONMy) soln., adjusted to PH B, 21; and 2% by wi.
similar resin (¢p, viscosity 1,0) soln,, adjusted to PH 9, 21; and
0 arls. 11 was e dispersing soln, (111) 129 parts
In H,0 185 parts and gelatin 1

gngcrc!glorng:yl_mg_m high fia htha 04,

ulnizguinone dye rown
b1 pargs. Dispersion 1 was treated in s collo;
theIH was adjust

¢

az0 dye)
H
d (0 4.8 with AcOH (14%), and the gelatin
hur' ned by the uddy, of
ptis

5.2 parys lutersidehyde. This dis-
on was coated onto paper and overcoated with e polymer.
soln, prepd, by dissolvini 40 parts of styrene.malele

1

{ anhydride d
topolymer (Lytro 820) in 800 par(s wafer, ¢ pH was ad.
and 16 parts of

mi;ethzlene glyco!
« H. Wheeler_

Jostph A. Bakan (to No-&

soln. (11%,) 83.25 parts,

| ey

}mlyd to B with 20% LioH
twonolaurate 400 added,

sulation.” Carl Brynko and

ﬁ:,u :’- Register Co.).” V.5, J,!IG,?OO (Cl. 167-83), Dec.

31, 1903, Appl. Drx. 22, 1901; 8pp. Minule capsules enclosing
“a ;uter-lmmi!-tlblc core matetlal can be made y dispersing a
water-linmisclble material in an 8q. alk. soln. of eein or de-
nminated rein and by lowering the pH of the aystem with cone
tinued agitation to below 6.8, The wall materia! s made water-

A ¢z
$9/ 5o

(79 ¢ ) '..

) ¢ eeln, eg. with aldchydes.

les with cross-linkin agents for
Insol. by treatment of the capsu o S}. g‘i[bcrmm

fGWM«“
el ki, (/A.iz‘ Mt 1.
/;\WQH J
Avecly -
fidnsleom. diztt 2, g
(~t 77, 7S VRS VIR
Mo 1)

-
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- A+ Bonrpelli (to Nationa

LI

@ Color-forming capsules for gecording sheets. lruce W,
Brockett (to Nationat Cash Register Cn.).  U.S, 3,179,600 (CI.
252-168.3), Apcil 20, 1006, Appl, March 10, 1060; & pp.  The
eapsules consist of n rigid wall of film-forming polymer surround-
Ing and locking up 23 droplets of HO-imniscible euaterial came

- PHSINE OF cotitg. & 1 reactants, atfd haviug o conting assocd, with
and adligrent to the outside of the capsule wall, preferably consist-
ing of &1 collaidal, solidl, discrete particies of acid-like spatcrinls
reactive with the ligitjd-carried reactant material but sepd. from
phys. congnct with it by theecapsule wall untilsuptured.  Thus,
the 140-immlscible liguid capsule-nucleus material is made from

b 152 g. trickilorodiphenyl and 1.8 g. low-viscosity Et ecllulose
heated 1o 220°F., cooled to 200°F., and then § g, crystal violet
Ingtone and 3 g. benzoyl leuco methylene bluc are dissolvedd in
the mixt, This is the internal phase of the eapsule. Then, 8
s6lu. of 40 g, pigskin gclatin at pH Bis formed in 32 g. 11,0, To

this is added 20 g. o & 2% by wt. sq. solu. of polycthylene
naleic anhydride and adjusted to §140°K.  The hiletiial phase is

rourc—d?u(o this aq. mixt. and the system adjusted to p)17,  The
nternal phose Is emulsified Into the aq. medivin and contents
until the drop size of the internal phase liquid is of the order of

1-2 p. The pll i« then salsed to 9 and 26 g. gum arabic dis-

solved in 212 g. of 13,0 is added, keeping the system adjusted to

H 9, heated, aud in const. sgitation, Then, 1740 g, 1,0,
olding the systen at 140°, is added and the condition of the
system is gradually changed to formation of the comnplex coacer-
vate entities by Yowering th‘c\fﬂ over 1U min. to 4.6 by sddn. of
eq- AcOll.  With coitinucd agitation, the system is rapidly
= cooling in 0.5 hr. to 65°F. to causc sctting to & firmy eondition and
then agitated ot 65°F. for 0.6 hr, - Then there js added 230 g. of
8 pg.,jis wersion of colluidal Si0;, (35% solids; particle size
10-22 ). T During 10 iiin. of agitation, the particles of SiOy
deposit on the outside of cach of the solidificd walls of the capsules

as discrete entitics.  The capsules arc then hardened by addn. of

d 20 g. of a 26% by wt. aq. glutaraldchyde soln., hardening being
ecompleted by agitation lor several hrs, John H. Dittmar

Produstion of micromflc erpsules. Carl Brynko and Joscph ¢
Caszh Reglster Co.). --U.5, 3,190,837

(Ct. 262-316), June 22, 1905, Appl, Dec, 81, 1658; 6 pp. Small

particles of a water-lmmiscible Hquid or water-insol, solid are

L
R

encapsulated by the concervate deposition of a hydrophilic col-
Joid, the Intter congulated by acid, followed by a 2nd deposition
of u similar film-fotmer. Examples are gefatin (1) (Isoclectric pH
of about 8).{(!51\ atnbic (11), andsa o!ychhxlmc:mlclc anhydride
. copolymer (J1). T 1The solidified film is hardened with cross-link-
ing agents such ns JICHO or glutacaldehyde (1V). 1(160g.ofan @
311 wi. 95 soln.) wus added to 1600 mt, H,O st 36° with stirring,
which was continved during the addn. of the othe? materials,
The pli was ndjusted to 9; 150¢. of an 11 wi, %, aq. soln, of 11
was added, followed by 40 g. of & 27, by wt., aq. soln, of III
(o), wi. 1000-2000, “DX 843-11"&. n-Deeanc was added
- dropwise as the core material under the FIrTece of the movi:s"‘
liquid by n burct so that the drops were sheared-ofl and earti
away by the rotation of the dispersion, The site of the drops
was scgulated by the buret stopcock and the stinring speed.
Then the pll was Jowered to 4.8 with 10% HOA¢, Remnante
of the materinl ot deposited on the liquid droplets were Tes
turned to the osiginal state by ralsing the rH to 0.8 with 10%
NaOIl. Then 40 ¢, of n 2 wt, % aq. soln. of 2 {moul. wt. 00,000
to 70,40, DX 843-11'') was ndded and the pH was lowered to
b with 1095 J30Ac. The temp. was lowered to 13° snd 0.6 mt.
of a 25 wt. ¥ nq. soln. of JV ru g. of I wasadded. HCHOma
be used fn the amt. of 0.10 ml. of & 37 wi. % aq. soln, perg. of I, =
in which cose the pll is rolscd to 7-0. The cepsules were se-
covered by fitration, contrifugation, or spray drying. The cap-
sules niay contaln fouds, fuely, _d,yﬁ&‘c eni, resctants,
elec. and mafnellc materials, perfumes, of Havoring substances.
- . - Robert B, Doerge

-
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Cﬂ ( - Bncnp(wh;}lng lipophilic material gy ;ou:ﬁrgngorz\bs {;c')k(():i(} [
g . ensen (10 National Cash Register Co.). U.S. K . 7"”""“"2"‘
= RTIy 252-316), Aug. 9, 1966, Appl. Dec. 22, 1058; 8 Ay N
75,7/3 pi. A soln. of an clectrophorelically chargeable stysenc:ualeic
/ { - ucid copalymer (1) and's soln. of an opposityly_charreable gellable
€oTTor . ©.R., grlatin, albumin, or cascin, are niixed 10 the .
//4 ¢ ) prescuce of dispersed lipophilic material (111), e.x., cottonseed or (:,.7/4,.._ ald o /,_._/
. roybenn ofl, lu;ﬁr'_c'{:'&lc—sir‘ro!. el o tomp, above the gelation Y
;‘;‘u’m. o Il’c( apllatWhichlls c’!cctroﬂ:on{;"cnlly'clm{gc-;l m:g 124'344—«-—-\ et
s oppositely charged and et which significant liguid-ligui . lo T
¢ phase scpu, of 1 and fl occuts,  The encapsulation of 111 with a ) el o}

mantlc of X and 11 js thereby induced.  The mantle is set by

cqoling the smixt, Lilow the xcylalfo'ft temp. of 11, by mixing the

encapsulnivd product with a highly-active cathonyl compd., or by

maintaining the encapsufated product af & (cmp. shave the gela-

tion temp. ol 11 unntil the mantle sets.  For examiple, sedd with

~mixing 1 1, 31,50, slowly to 20 kg, 20%% aq. saln, of the half Na
salt of 1 (Dulont G-242), stir for 0.5 hr., dil. with 5 gal. deionircd
110, stir for 0.5 hr., and centriluge.  Slurry the solxds with 5 gal,
dcionized HyO and centrifuge. Dry the solids in an air dryer for
120 hix, ut 35°, grind to & coarse powder, and dry in an alr dryer

A 2t 35° for 40 hrs, to give an aimost quant. yitld ol 1. Disperse o
£0 ¢. 1 and b g. Sca Kem, Type 1, in 100 ml. propylene glycol. . .
Add 500 ml. HyO and heat'to 805, ' Heat b0 nil, Vilamin A oil to Vdarrir—  A-
80°, emulsify it Into the 1 soln, with a homogenizer, and add 20 g.
gelatin dispersed in 100 ml. H,0 at BO® dropwise, Stir at B0® for

165 min., cool to 4° during 30 min., hold et 4* for 1 hr,, u_)d 8dd20 /A/ Y, e 4

¥ L. 37% nq. 14O, thea 107 aq. NeOH togive p 8.0, Hold 7 *AeweZle i “ateswr-pLim
for 1 Lir. at ¢°, contriluge, and resuspend the solids fu 1% HCLL"™ -
Ned B. jafla . -~ -2t 2eund « =bo Thy &

and dry.
' 4 & . ]
M LL; ;)(JM./

-

J ;449530 Hest-rupturable capsules. Hemian J. Eichel (to
CA 47 Nationsl, Cesh Registet Co.). U, 3,317,483 (€1, 262-316), '
/ May 2, 1967, Appl. Oci. 93, 1088, and Jan. 37, 1050; 4 pp. (enseder
Cnrsulcs of minute slze that ean be ruptured by the application R L{,
9’{/?5 4 of heat to expose the eapsule contents are described.  The cap- M/“‘f‘m
: {)ule coxms(‘s cssentially of & wsler-ln;;)l. c(;r; matlfn't'l :‘ugounhched
< by a scamnless gas-pressure-ruplurable solid wall of rophilic
( /¢ € 7/ film-forming polymeric material, e.g. gedatin, A hest n{Uvauble
~ " muaterial, when heated above an elevated predetd. temp., rapidly
evolves an amt. of gas excrting & pressure sulicient to rupture
the capsule wall abruptly, thereby relcasing the confined core

material.  The hent sctivatable maierial may be solid or liquid, .o
and is sclected from the group consisting of p,p’-oxybis(benzene- -t J:él_
sullony! hydrazide), arodicarbonamide, mnd dinitrotopenta- : :

.mcthylenetetramine or from CBrF,CBrF,, CCLFCCIPF,, and
. CCLFCCLF. The beat activatable material may be either in
<. the capsule wall or core material of in both Jocations.
8. C, Cubbage

. e
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Copying materiel. National Cash R;:gmcr Co. Ger.

A 4 4 .’ 931,531, Aug, 11, 1055 (Cl. 18, 7n). Puper couted with
-7 an outer layer of wux or anotlicr pressure-sensitive iateriat Mﬂ\
and T imer Joyer of dye, which docs tiol stain_adgucent ’
/ 9 J (A . pnper on nccidental pressuse, §s produced by admixt, of 1-
— 1?,{) mlmc ﬁlbcrs loM|cL‘}nycr; Umuluucs cousislis Pl 4%
~ c olug telziondn whi woil contg. & elye is dispersed.,
/q > 4 : ’tll‘he a_\lz.(:onc,(h o t}nc fibers shou’ld ﬁxgccdﬂ“sc &V, « ,mm.lu! BLmU
1c ail droplets.  In an example, 1.5 parts crystal violet . ﬁ:ll
» ductone_and_ 1.6 pusty. "In.-nwp! ‘cumn‘wﬂmcuc Hlae are [ IV IS ,
{0 dissolved dn oily, ‘chlotinated {;ipjmvyl (approx. 489 C1). QOnac Lo,
i Then 1-10%, (‘;arcfcmbly 495) of a-ccllulose fibers (av. .
h fength 35 ) ds added to give the fnner phase.  For the vuter : é (2 .
. Phase one part anipw]_gclatiy (isoclec.: point st pH §; . R
i‘“ cclhug powet 276 . int‘-louxu gelometer) is disperscd in water

0t 657 to pive a sol. Ju 4 parts of the latter, 3 purts of the
ol (plus the wt. of the fibers) nre emulsificd by stirring for 30

= abn, (dlawm, of dropicts £.6-3.64), The nixt. isupplicd while
*  hot onto the paper o give a Jayer of 0.025 wum. when dry.
oh 3. Kiar

..

M S"H - Cop;lng paper. Natlonal Cash Register Co, Ger. P - . ”_g_Q
Rt 1,001,292, Jan. 24, 1857 (Cl. 15k). The manul. of & /.’ .¢,,.Q' |
-é ! cnnlir;g n'xbs!nncc lt;r paper §s described which contains a M = 7 [t ~

. clay or 8 zeolite In np ay. dis ’F“H’.&“)LL!ZWN- A
?9 s f’f Vriling essure Duiil cbmg;@ye ormer Js used to obtain

* or pr
Ve Y visibI§color; ~1sT the Ist step, the aq. dispersion of a . .
/ 46 o ! bindlng agent §s prepd., e.g. from a cascin soin., latex, Na D e
\ ' pysophosphate, of Na silicate, In the 2nd step, the clay or
! hospl Na il 1n the 2nd step, tie ¢l
+  zeolitc Is added In Uie Toriii of a dry fine poch?.“““" - . ’
. - . R. Degenkolle S - -

........ - -

.y “TOll-containing microcapsules euitable for magootic ve- .
a9 -85 ¥ cording, National Cash Register Co. Ger. 1,082,262, Vet WeR Gigor Lot
: May 251:"]0& (ClL 15%), b!:lncgdor red Re 3tidc$’):: car- . et
LS50V 99s bonyl , etc., may be used as magoctic substances, .
?57¢ Theyq'am eapable of being broken b%u:e consist of Ml-/jm-cﬁ:-..- <ol e
gelatin or guniaratic and bave a olam, o 3-160 u. They 2 g
9c // ’ copprise chidrinated biphenyl ot & light petrofeu tion. - y N
The maguelic powder:oil mole ratio s 1:2; oleie acid, Zn . ﬂw t41 s - -
stearate, or di-Ph ﬁhuuln(e may be used as dispeesing of - . : y
“weltiug pgents. us, 160 g. u!glor‘beFheozli 30 g. ﬂ_&-

- binck ‘wognetic Pe oxide of 1 g particle aize, j‘ on
stearate, and 1 g. dlocty! phihalate were mixed and adjusted %
to p} 6.5 to give solu. ia!. “Then 20 g. Eagsﬂn gd.ntln ﬁz:,c-
was dissolved in 160 g. H:O at pH 8 and kept at §5° to P - .
obtain solu. (6). Approx. 20 &pm arable was dissolved - .
. in 100 g. HiO et pH 0.5 and 1o give soln. (¢). Soln = i
(n? was enoulsified in (B) up to & drop size of 10u. Then .
soln, () was added at 56, Abonut 400 g. of this mixt. was %Wﬁt—f\
dild. to 1 1. with H;0 of 55° (pH 4.7), and 2.7 cc. of & 87% .
‘2q. HCHO soin. wasadded at 0% Ten g. of & 6% %q. soln. ¢ -

of the poly{vinyl Me etber) of walde anhydride was edded
‘at <102? Finally, the pH wes sdjusted to 930,

M 5‘ " Pressure-soneitive copylni papor.  Natima! Cash Register J . .
- - Co. QGer, 1,152,429 (CL 15k), Aug. B, 1903; 11.S, Aopl. Ma yc K FEria
7287 < 20, 1053 ;21))1. According ‘lg_&LS..ZJJD'LiSIi,.ﬁLSA 44, Rlbil()b ¢ .
nper coatings conty. atinpulgite or anuther udsorbent capable o P
on exchunge, wch‘%s reolite, react with wrg, colnz fnragers, e.g. MA. S‘M L =
/9 (7 d Crystul Yiolet lactone, to yicld a dye imaoression when subjected bl £t Lot df—

to pressure.” By using 3,8.20"/? Nn silicnte, the tendeney of such :
contings, u wlich_yoridus Ginders may _be cunluyed, 19 brittle-

nesiduring sfosuge s reduced. For exnmuple, a cuting 18 prepd.

comtg. atiapulgite 1)), 35 or 41° Be. Na silicate entu. 10, white

dextrin J(X), and wuter 232 parts by wt. G. A, Wiesch:.hn

.
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CR e,
/755 ¢
/197

. hesives, pigments, or fus<xtingvishing materils.

< -

M-é—-'27 .
/04132.1\

v e e it sat saeengens : .
Enall heat-breakable cepsules. National Earh Rt;inlc; Co,~ ’

Ger. 1,151,784 (CL. B 01j), July 26, 1863; U.S. Appl. Oct. 23, [¢ . Z
CION Spp. A sub:;(nuc)c that_yiclds Fns on heating (1) is in- 1/5‘ . -..:Jﬁ.g"'
corporatel In content or shell ol capsules finde by dispersing &

h)'tjm habie substunee in a hydrophilic mediut which forins the &W—K-)

wills by eoacrrvation.  Examples for 1 were p,p'-oxybis(bon-

zenesulionyl hydrazide) (11), azodicarboxamitde, and dinitroso- € ; N /

pentamcthylenctetraine, decompg. at 130°.  Thus, 3 pasts by ¢ Ve

w(, 1, dispersed in 17 ehlorinated bip of sp. gr. 1.378-1.388

contg, a dissolved dye, wascibulsnicd in 20 of & 3.6% aq. soln, of M - ?“"% M
pigskin gefatin ivlec. point at pH 8, st pH 20 gum arabic soln,

of 1% and pli @ was added, the emulsion dild. to 3786 cc. And —

AcOH added to pH 4.6, The capsules thus formed wese solidificd

at 10°, hardened by adding 0.5 parts of a 25% glutaraldehyde Llns .
soln., and water removed by filtration or spray-drying. Stuch ﬁl L v Aomporim a_.d‘_
eapsitles enn be used ns garriers of fuels, vitaming, perfumes, ed- g 4

Eduard Farber d . W\; é{‘ —"’&'ﬁ"‘

0 Sf;!nll c:t'p;\_ulf'{ :onulin:ngkoi:. Natlonal Cash Register Co.

w Evere Ahestand, Bk 1. Jeusen, aud Deter 1), Maister). W Y ~

Ger. 1184323 (CL B O12), DNee. ."!l, 1ML, LS. Appt, l)('('.vsz). &_l—‘- -
1008, 22 pp. Very small cupsules :thﬁ. glycerol emnlsificd at s

R1° with 1 e, peanyt_oll contg, | g. hydtorennied castor ol are 9 ~

preped. by mining” (he emidsion with a ‘sol prepd. from 10 g Upy o ool

styreng-tateie ocad polymer with & wol, wt, of 120,06 dissolved y

Sa M ee, J,0. The emulsion and sl anixt. are added slowly to .
1200 e¢. of & 2075 NaySO, roln, at B0® while stirring vigarously. 56"‘""’ /K? 4
To aid hardening (he capsules formed, 200 o) of 387 HOAc is )

-
addigd, after which thedinrdened eapsules are filiered oft and del e, }/a
Other emulsions can be fimifafly encapanlnted, ~ ="

Peter I, Lederinun

. ' A
Nicrescoplc boads, oontalaing lyophylic material eo the fn. .
#doe, prodiced by cumplex eueomﬁon{ National Cash Rerls-a‘

ter Ce. (by Brik H, Jensen), Gvr. 1,188,888 (CI. B Olg), Jan. ' .
5, ma;b’v.s. Appl. Dec. 82, 1088; € pp. One I. ther. pure M

H.&Q.miaﬂyoﬂddu:damuunwwu.ohu 8q.

0 min., dild. with 18.9 1. H,0, stirred for
:2;:;1;.;0' l;:‘r:d' '.‘:ffeé"uub ¢d. The solid materiel was dis =

(; 7¢ 5'./ ! ﬂ soln. of & Na half salt of & styrene-maleic acd copolymer. The W Ma “‘7"&)’"-“

sod in 18.0 1. HyO, centrifuged, dried for 120 hrs. at 35°,
::«::!ct:d,nlnd dried l’lﬁln. The nc:wcry of the copolymer was o 3

lete., The copolymer (20 g.) was mixed with b g, csrrs
:‘:\?l‘?iispmcd in )00 cc. propylene glycal. Alter adding Hﬁ ec.
1,0, the mixt, was heated to 80° and b0 ec. vitamin A oll was
emulsified In the copolyser. A soln. of 20 g. gdaligin lOO'cc. ,&a—‘-o‘-—r‘—
11,0, heoted to 80°, was added dropwise to the emulsion. After

* belng agitated for 15 1nin., et B0®, the mixt. was cooled within 30

,10 4%, kept at 4° tor 1 hr., 20¢ ¢. 37% aq” HCHO added,
::g \;\: p)i u:lfuntd 10 8.0 with 10% agq. NaOH., After kecping
for 1 hr.at 4°, the solid materla] was collected by centrifugation,

19 HCI, and dric.  @-Oxopropionnidchyde was .
A A euing, Imatead of HCHOJ ol Tliassal | e/
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«~ Knoechel),

Ve
lcn oll.r' small particles tonialnlng & hydm&bluc Uguid emulsifed

0. {by Kverclt N, Ries Sri ational Casl Register p
Melster). ART and, Erik H. Jensew, and Peter D.
Dee. 22? mgf,-' 385,253 (CL B OLe), Jon. 34, 1D V.S, App.

. 2 e Very simull pariicks
ghlhc lignid ewsulslficd in olrurc Yro:l,ucvd by mmt‘m&;a%&

produced by simple coacervalion,

Y cabs ol a ¢cWling hydrophillic coliold. Ths 40 cc. 11,0
ARt . . H

contg. 20 g. wren ds emudsificd in 25 cc. oorn oll contg. (1.25 g,
hydinted easior ofl ax stabilizer, Gelatin (10 g.) is dissolved in
100 ec. 110 at 40°,  Both golus. are added slowly with agitationg
to 100 cc. aq. NnySO. (207% wt./vol.) at 40°,  Affer complete

y 10 Dil. 1L,E0 is edded for_hardening.  After § he,
at §°, the caneervute is removed by cenlritugation, washed, and
spray-dricd al W."'Thg,_pr lugt_is a_fortilizer_which slowly
gcleases N, Sinilarly, particles contajning ascorhic acid as Texlded
mixts. and particles conty. sorbitan GioHoOIAlT aTe piodnccd.
h = Jehuduh Elinssal

roduced by coacervation. National Cesh Register Co. (by
iverett N. Jiestond, Frik H, Jencen, and Peter 1. Miester),
Ger. 1,185,154 (Cl. B 0O1g), Jan. 14, 1065, UK. Appl. lice. 22,

1058; 3 pp.  Very small particles containing an emulsion of
b hydrophilic guld in oil are produced by adding & stabilizer to the

emulsion and cnrcervating it the presenice of an ag. soln, of a
hydrophilic colloid and either w_rtyrenc-niglele acid copalyince
(1), & styrenc-maleic acid emide copalymer ot a earbohydrate
scctate phthalate, Thus. JXI'g" €hloral hydrate dissolved in 50
ec. J0 is emulsified at M*7I7 123 & nnincral oil conig. 25 g.

= beeswax. 1 (75 g.) is dissolved in 1340 by heating to 70* and

adding 10% ag. NaON to bring the pll to 7-8. Thc copolynier
~soln, Is dispersed in the enwlsion under const. sgitation. A soln.
of 76 g. gelatin in 500 cc. H;0, at pH 7 (NaOH ), #s added drop-
wisc at 70°, followed by dropwise adds. of HOAc to lower the

P Ell to 4.6, After stirring for 30 min. at 70°, the mixt. is kept

tow 0% for 1 hr, and 76 vc, of 379, HyCO is added.  After 1 he,
the pH s relsed to B by addn. of NaOH. The coacervate is
filtered, washed with HyO, and {reeze dricd at 40°.  Slow actin

fertlizers, fungicides, and buctericlides are produced. ~The
‘melhod Is also applicd Y TTKIR, In animal {oods, In tosmtlies, and
' “Jehudah Biagkl

- grugs.

e e —— e S uda

- e

Capsules of hydrophilic substances.
Co. (by Bverett N. Hiestand, i’oﬁK‘G. Wagner, and Bdwin L.
Ger. 1,185,185 (Cl B 0ig), Jan. M4, 1005; U.S.

Appl. Drec. 22, 1088; & pp. Hydrophilic substances csn be

_ encapsulated b ersion in » ggnaqé 3 ith a
hydroph oncervalc, collceting and drying, and finally coat-
ingw conrcervate. “Thus, gO g N*#&-dkhloro-

) Is suspended in 300_ce. trichloroethylene
tyl eeliulose. Phase sepn. 38 ht about by

ou
eddn, o 1 (61% vol./vol.), thereby enupwlut’nz 1. After
collecting by centrifugaticn, washing and drying, the capsules
are suspeuderd ot 40~50° §n 900 ec. H,0 contg. 100 §. dissolved

gelating from which they ure pptd, with s costing of gelatin by
addn. of BIOH. After coolinT 10U aRd scpn. by centialtgation,

e

4¢3,

sC¢o
AL W

~ Minute tapsules by concervation. Nations! Cash R

b g

““the capsules mre washed end dried. The herd ction of
L.lkmmi_ﬂgua Cosmetics and drugs, “®uch as ascorbic 3ad,
_pancreating an melh‘i‘ﬁgopqlnmlnc-h_ﬁr, ate umilqy.:n-

capiylated., Jehudah Eliassa!

-

Co. Ger. 1,186,828 (Cl B 0ig), Feb. 31, 1005; U.S,
Nov. 4, 1000; 2 pp.
solld_or_lguld minferinle are produced b

“hydiophilic’ Mni-Tarming macropolymer i ah g, &,

) 080 g. water, 800 ¢¢, 0
200 { minlzc ol) Is propd.
stlered unt
supporting upon cooling to room temp,

Semem =

Very emall particles containing a UQuld emuisified §n ohé

hase sepin., the soln. is cooled to §° and its pH adjusted to 0.3 ©
a E () a

Y
d

National Cash Register e

exhterél
/ rpl.
Minute capsules enclosing water-insol,
enacervalion of g
For
example, & mixt, of 20 g. pig skin gelatin (Isoclee. point at pIt «
T20 wt. % (N11,),50¢ nq. soln., and
TRE n‘xf'l“‘tl‘x CTCwarmed to 35-50°,

iquid walled capsules are formed, which become self-

Lhatr:,
Trcr ;—41*4‘2:—-}

{ WL-; AN n~'-(44f44“‘l"‘""\
Sl - ‘

e ol
St
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ca 3,
/¢¢ 9
(172¢ 8/

eA _é_j;

/5277
(a¢e)

}
0 acid plus

9 QOct. 28, 1900; 2 pp. The liquid or salid 1o

- Chiromagenic  compds.

“Preparation of very small capsules. National Cash Register .
Co. &vr. 1,189,050 (Cl. B 01¢), March 18, 1¥05; U.8. Appl.
i i be cncapsuhlcﬂ is
dispersed In anorg. solvent contg. & hydrophobic palyiner such a3
Lt ccllulose, poly(Me m?ﬂu}cgfala or cellulose acctate. After
fotimation of a polymer coating around the particle by heating to
70°%, edddn. vf & petroleusn distilinte b. >‘70' promotes phase sepn.

and rupsu!c‘rccovery. . T ¥, Canning

o« o0 ¢« o @ em atiem

Recordlitg papers with attapulgite, Natjonal Cushﬂi{:"i:lu’
Co. Neth. Apol. 6,505,671 (B1""41m); Nov. 8, 1h0s; (187

ppl. May 5, JU61; 7 pp.  Attapulgite 3s used as oil-abspgbing -
coating on recording papers for Color formation from colosess
by eleciron _donor-a tions,

The high surlace activity of sttapyls] d:‘;‘f‘%‘m

E% ““"""H-vmﬂ s_it prons tp at.

gacl i, nn;;t’mzugs,l .'l_!“c_. llt, uce it?ﬁ%?:lom?ﬁgf pacity.
O RUTTT 1o veter-su]. salt o . !

nietels Zn,mm"_ﬁ water-svl. salt of. thic byvalent

: 8, 51, Mg, M1, To, or Ni this contamination
Is midIMEr A IGUIT Coating wi. can be reduced to 3 g./3q.

¢ m. lrom 7.4-8:8 ¢, used previously, whereby the handling of the

apcr is fucilitnted.  In an example, 20 parts ZoCh is dissolved
ﬁ\ 240 parts water, 100 parts .m;:ul';ne-guy is ndd'ed in & high-
speed mixer, followed by 40 parts each of the latex of buty sub- .
ber and etherlfied starch. G. A. Wicschashn |

¢ riessure- and heal-sensitive copy materials. National Cash
{ bivter Co.  Neth, Aprl. 6,505,970 (Cl. B llmz. Nov. 12,
68 U.S. Appl, May 11, 1904; 24 pp. Imaege lormation is
keved by cheni. scaction between a liguld chromophore A

ey croscopl  preasure-rupturable” polVIET capsules
udx morually_solitl, Yaperitable_tompaonent. in the form of
wder parlicles. Pressure exu cxpsules to relense the
ed Tor reaction with the eomponent, whereas & beat
wle bR thrvaporirad Wik hto”con th the vapor-

cable capsules. Rive types of seactions are euggested: ¢
1) Lewis acld, o1 Bronsted acid, plus 8 base gp-nilrotfcsnunr-
diszonlum fluoroborate) liberating BR, . lidene

+ diphenol, resp., with a soln. of Crysts) Violet laclone or, 'uwy&t‘
e 16,2 teanster complex formativn from Lewis

{clracyanocthylene with benzene or xylence):

(3) double decompn. ((NHhS with Co nnpmhemlcf: (¢)

chelate formation by double decomnpn. (dithicoxamide with Cu
oicate); and (8) oxldn.redn, tcactions ((N-bromosuccinimide

with beneoylleucomethiylene bluc). The 2 reagents misy be
. conted on scp. ¥Nccs, ToTming an assembly In contset with each
other; they may bte coaled on the surface of a common support

{paper ﬁlm?. or one may be distributed In the suppott, the other -

conted on Crystal \Ko acione in °

c th 0. s _rqsqu:,‘_

u_ztmluce. Fo

 gelatin, coacervated with g

i
b RECEn %t d_n‘g cpolymer, the resulting capsules are harden
~ with T flitaral E'F}é:—nztié acid mixt,, and )3 paris of the aﬁ .

Ch. c%,
7..0“”07—

(19¢¢)

sules art mixed with 1 part of & disperdon of 4,4 Jsopropylidene-
%@m}_‘n aq. h dmy‘egb]_l_sgl,\_l}_gu tor coaling o nto &
rywt.o 8.8-2.45./m. C.A. Welschahn

e m——

essure-arnsitive eopy materiats. Natianal Cash Registerd
Ct!.,l Neth, Appl. 6,511,324 (CJ. B €1m), Feb. 28, 1006; U.S.
Appl. Aug. 27, 1904; pp. In_previous materials in which
writing pressure releases @ color cofponcnl by rupturing micro-
capsules (510 #) cuntg. 8 soln. of it toform s dye in contact with

© asheet carryin lmj&mjﬂ%\cmugx. ﬂlc,uglg_(c_ncrlt_g%_l?zc its
reactivity with Time, apparen u otptign o slances
from n. s deterToration Js avolded by use ol e vesin
20T, In the solvent f&iTheenca .:matcgln_u_c_co]'o(]pr_n_lgt ut'\f_ﬂ:\ig_lth
Eaimic groubs 1o feacl with t i Jaller, A svitable combination

s (hatol crysial violut Inctone wilh & p-phenylphenol-JACHO resin

"The polysiver mAy be uscd as Tint parliclcs or as solute droplets.

Capsules and polymer :,nuy.tyc_ gnagcp:bc;r:éeﬁ o;uot;,;;lug‘lte;:\;::

and may bEpracnt as Iaydrs ur distributed throughout t

or film :u;s-p— T C. i Wicschehn

s /':"*‘77 . /"/
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33038y Recording materlel, National Cash F
{by Helmut Schwab),  Belg. 663,600 ?;lr;‘vc‘?..s:‘f:gf:‘.v:)'f‘.nﬁv"‘r’n‘g
M it droniees serds from a solid surrounding

jum cottains liquld droplets sepd. :
me . 0 : o forns an imagc by means of 2

tinm reacting with the liquid t !

g::uli‘:," |:\‘)~l-1. ’51- e snl;_d__yimszrs on heating and ’\h;- \'ap:»;
netrates the burrier layer fo give an suugc. Single-layer

o Acid-basc, redox, or

multi-Jayer tramler systems can be ypical system s 4,47

wiathetic systemn can be used, A D y! S

?uqlsm;\ylidcum‘ipht nol (salid) and 3.?4}35!fv-(«lnucm%l.imimu).«
pbmy]]-fw(dimr(h)lnmino)phlhulide (liguid) surr.oumo;.( m‘ \
mist. of gelatin, gum arnbic, and masleic nnhydndcvpgb)r:oky
methy! ether) copolyier. Geoflrey W. Bra

65157) Manufncture of small capsules by coating with cellu.
Jose ethers or other polymers. Notions) Cash Register Co.
Neth. Appl. 6,611,001 (Cl. B 014), Feb. 20, 1967; U.S. Appl.
Aug. 18, 1965; 18 pp.  Small capsules arc prepd. by coating &
core materinl with 8 hydrophobic polymer by liquid-liquid phase
sept.  The solvent is chosen 80 as to give increased soly. of the
Eolymcr with incrcased temp. and phase sepn, is brought about

y coating.  Thus, 2 5. 1% ecliylosc contg. 47.6-40'% ELO groups
and with a viscosity of 22 cp. in a 5% soln. in 80% EtOH at
25° was dissolved in 08 g. boiling cyclohexane to form a clear
soln. Mgl (8 g.) particles (20~40 p) were added and the mixt,
cooled (o room tesap. with stirring.  Particles uniformly coated
with Et ecliulose and with littie tendency to agzregation were ob-
tained.  With a suore dil. soln. of the Et celiulose, even bettes
wall formation was-obtained, Similar coatings were obtained by
})ptn. of ethyl liydroxyethy! cellulose from petrofeum distillate

ractions, poly(chlorotriftuoroethylene) from iso-BuCOMe, or
B{ cellulose from s mixt. of cyclohexane and hexane. The pro-
cess can also be used for encapsulstion of liquids. cwrz

rwrma

. e
- 2

4

853381 Improvement of the physical characteristics of to-
acervale membranes. Natlonal Cash Register Co. (by David
E. Quttran). Fr. 1,468,602 (Cl. B 014), Feb. 10, 1005; LS.
Appl. Dec. 22, 1058; 8 pp.  Membranes contg. geifying hydro-
philic colloid (1) were made, Coacervates, with plf <7, were

. cooled below the gelifiention point of § and treated in acidic
medium with alum haviag the formuly M'M//(5),.12H,0,
whete M’ is a univalent alkali metad (K), M’ a trivalent
metal (AlFe,Cr), and S a sulfate or sclenate.  The dry product
contained: & coating of 1, lyophilic type solid particies, and an

off emuhion of hydrophllic liquid in oil or vice verau.

Jugel K. Sharms

k3

J- 2094388 Microtapsnles eontalolng an emulslon of il ic a

kydrophllic lquid. Nations! Cash Register Co. (b

)1. Heistand, Brik H. Jensen, and PC(C:’ D. M.el(uley:)?'eonc:f

1,249,219 (CL. B 0]¢), Bept. 7, 1807; U.5, Apf!. Dec. 22, 1068;
14

& pp.  Microcapmiles contx. an emulsion of o

n a hydrophilic

Yiquid are prepd. by the complex eoscervation of 22 pol
n which § s  mataral bydrophilic eollojd and the o?hu?o’t'ynr::e‘

« (F=maleic acid (1) copolymer, & J—m teami
catbaliydrate meetate pht nlate, Thu:,e:"ﬁ:p?:s’;ﬁ:m:{':‘.

Me reellulose and 60 g, in 100 mi. 1,0 5
. w
and 100 m), paraflin ofl & emulsified in' (he.:q).!e:n::fvc::iﬂt

A 111 copolymer (75 ¢ ) was dis i
X3 s dispersed in 1500 ml,
:;l,«‘l’t(‘;ca(;;l with ;;ﬂ.hucm 10% NaOH untif u.?i«;';f&%.x::‘cscg'
. e emulsion was then dispersed in the ¢ .
b R i B4 L0 e e
. + 8l adjusted to a pll of 7.0 with 109% NaOIf
mixt, consisting of the cmulsion and the o l°~ " e
added dropwise to the gelatin soln lmc cdiately aftery en
. n . mediately
I)nc)dp!! was adjusted to 3.8 with addu, of 2‘3’,‘21):1:(’)?{:“;(':)’&
product was kept for 15 min, at 80°, then covled to 4° within 30
g;l(l'l l!t(‘ concervate was hordencd by addn. of 70 mi, of
a ,}.,XI%!() toln. and adjusted to a pii of 8.0 with 10% N'aOH‘
n; mrdened praduct was centriluged, washed with 2% MO,
sud dricd in air.  Other components used in similarly oprcpd'

compus, wese sotenone, eellul ¢ phthal i
: . ate, fibrin
CMceluluse, coriy oil, peanul oil, scrun nlbumin, 'ur_u.'(?f;:,: :

canth,and glycerol.  THé process Iy sult
] C : ultable {or i
uu‘.:l:.u.g_vp 83 vitamins, drugs, or tnnnrlic:? < ‘m.’l’!’rg’l":;”

’ .

L’W" .

Stk —Vopeiyt
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603128 Capsules of gelatinous polymeric material,  Natinnal /

Casli Register Co, Ger, 1,250,195 (Cl. B8 0lg), bec, 14 mnz;
LS. Appl. Scpg" 14, 10G1; 3 pp. Cnpsyles u’; m'lu(iuuus', pu!y:
wctic, hydrophiltic properties, contg. watcr-immiscible matetialy,
nre prepd. by coacervation, lowering of the femp., and maintaine
Ing the temp. iiv the region of gelitinization until the desired wall
(1:::&;"(‘3’& i€ abtained. “ Thus, & niixt, of JKN wl, water, 381 ),
1% uq. gelatin (isoelec. point of 8.9), 180 ml, 31%; agq. utubic

kum, 40 ml. 2%, ag. ethylene-maleic anhydridé copulymer (1
R AT N1 Y HA

{mol. wi, 1600, pH 9), an¢

o Lsoln, (. 100,000, pH

0) waus agitated, the temp. raised to 38° and the pH adjusted to

0.8, To the system was then adided 250 ml, Ph e (1) und . agi- =

Lition eontinued until 1 was dispersed o & particle xize of GO0 '8
Coacervatlon units deposited themselves in « 5 o layer on the
‘1 thoplet during whicki time the temnp, was seduced over n period

of 20 m. to 25 & 5% The deposition of the capsule-forming
materinl continued until a ‘thickness of 150-200 & was formed
. around each 31 droplet.  Cooling was continued to 10° wherehy
the polymeric deposit gelntinized. The capsules were now
finished unless. crosslinking wis gg‘sircd. BNPG

}
liquids, Nations!

»

60704w Mkrouglu!u containing ofl emulsions in hﬁdrophil(c
¢ ash Register Co. (by Everett N. Hiestand,
Erik H. Jensen, and Peter D. Meister). Oer. 3,256,106 (Cl.
B0lz), Dec. 14, 1007; U.S. Appl. Dec. 22, 1858; 3 pp. Micro-
apsules thet contain an emulsion of an oll in & hydrophllic lig,
are Frepd. by complex eoacervation with an ag. dispersion of &

elating and fsoclec, collaid, with the addn. of a thickener to the
gymoplhllic phifce(s). Thus, 16 k. Mc w wus added tos
soln. of 80 g. urea in 25 wl. 1,00 The solu, wes hented to 50°,
and K0 ml, peanyf.ail nt the same tewmp, was cnulsificd. A soln.
was propd, by dispersing 40 1. nelatin and 46 5. neagin pam i 41X)
ml. h:() at HD® and the emulvdon wis thea dmpc;q:d in the sola,
with vigorous agitntion, 150 (§200 ml.) at 60° is then ndded
dropwise to induce phase sepn.  The mixt. s then cooled to
~5? i1 30 min. and held st this temp, for an nddnl. 10 min. 'ﬂde

H is raised to 9.5 by adding 107 NaOll and_40 ml. 37%
3CHO is added to harden the colloisl envelupe.  The r:todnct is
then coliceted, washed with HaO, and ais deied at 80°. Other
thickeners, ¢.g. tragacanth, CM-&DIHW, or pulyglycols, can be
used {6 equiv. amts. instend of Me eclluloce, Similnrly, other
hydraphilic colloids, ¢.g. agar, slbumin, alginates, eascin, and
sitnilar gelating isotlec, colloids can be used instead of gelatin,
The microcapsules have an impcrmcab!(' envelope and are csp.
sultable for slowly freleasing sgricultural compds,, e.g. fertilizers,
plant nutrients, growth-hormonts, and pesticides, of for the ad-
ministration of vitamins of mutrients, as well as ‘l{"( costuctic and

pharmaceuticel purposes. - W, Weiss

" po486r  Rocapsuinted surable resins. National Cash Regis-

ter Co.  Brit. 1,104,870 (Cl. B 85¢), March 6, 1408; U.S. Appl. ¢
FPeb. 28, 1003; 8 pp. Minute capsules contain & curable lig. ~

resin and bave & continuous polymeric wall, with solid particles
of & resin curing agent adhesing to the outside of the wall, formed
“by phase sepn. {it & soln. of the polyincric coating material,
Thus, 20 g. pigskin gelatin and 20 g. gum atabic were dissolved

in 1120 g. distd. 11,0 at 80°. The pH was ndjustcd to 4.5 with .

20 wi.% 8q. NaOB or 14 wt. 9, aq. HOAc, as required, The
temp. was reduced to 40° snd 100 g. pplysuifide resin (LP-3) (1)
was slowly poured into the warm systenr with stirring, The
systemn was agitated until the desired resin globule size was ob-
toined, rud cooled to 25 and theu to <10°, muintaining ayitr.
tion. At <10°, 10 ml. 25 wi.% 0q. pentancdiol was sdded,
The mixt. was stirred 16 hrs, as the temp, was gradunlly inercased
160 26%, aud filtered.  Tho filter cake was dispersed in 8 1 anhyd,
2-mthy)-2,4-pentancdiol, sticred 5 min., filtered, and the residue
washed with «.CyHy,.  The capsuley were sired on 305-250
sereens and then shaken with orthotliombic TeQ,y of av. particle
size 20 g, The eacess curing sgent was removed lrom the eupe
sules, giving o produel that cured when erushed to release the
rolysulfide. 1 that bad been ground with BaCrQq was nlso usced.
I'he use of MnO,, PLO,, and SH0; us curing sgents and SrCrQy,
Zu chrownte, and Zn ycllow as corrosion inhibitors is also
cluimed.  When used as an adhesive or binder, thie capsules can
be wpplicd 10 faying surfaces before the aclual fabrication,
Polycpoxides and polyisocyonates may also be used.  CCPN.

Ca,méw

Emna
m PAUAT iy

Capsenlen

. Cortiseyisy)
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'5 g 90040b  Microencapsulation of aqueous amulsions. National
M =€ ) Cash Register Co. (by Everett N, Hicstand, Erik H. Jensen, and
Peier D. Meister). Ger. 5,248,015 (Cl. B 01g), Aug. 24, 1067; WM
430 YO U.S. Appl, Dec. 22, 1058; 2 pp. Microgapsules contg. an
emulsion of an oil in & hydrophilic lig. (31,0) are prepd. by simple
¢(. » concervation with e gelubie hydrophilic colloid and the addn. of .
/ A ai aq. clectralyte soln. or & HyO-s0l. lig. in which the colloid is
<, less sol. than in 1,0, A canventional thickening agent in the
!«y\‘lr(;plnhc phase is used. Suilat;lc ﬂccm;)yltc sug;’lhic'kc‘ncrs -
melude ncicts gum, guth tragacantly, Me cellulose, «ccliviosc, AL Hune
My Al sluminate, polyglycols, and glycerol.  Thus, an oil/14,0 Wa ( .)
emision was prepd. at §0° from paraflin oil 33 ml., H,0 25 mi,, £1,80 2

My Alsilicate 2 g., and ||119W$_m 0.58. A solcontg. .
12.5 g, gelatue and 126 mi"H,0 o was thoroughly mixed .
with the cemulsion, and the resulting mixt. was then slowly edded J?‘ - /“9”"“”’3"'
o 128 ). 209 Na,SOq suln, contg. 37 g. acacia gum.  The temp.
ol the cguil. mixt. was then reduced to 54, and 109, NrOI was
added to pll 9.5, To hmd_g_:_j_%c envelope, 12.5 mi. 379, HCHO
win addded, The Jprociuct was ftered after § hirs., washed; gnd
spray-dricd at 80° (exhaust steam temp,). The envelope was
highly_isupuricable, as shown by tests with acids and alkalies, ~  _ .
The micTOCapAUICS are esp. useful for releasing active substances
at a slow rate under couditions that destroy the membrane
“Sootie Mi fation of Ielotie. ‘National
. ¢ croencapsulation of aqueous emulsions. Nationa
Cﬂ AR Cash Register Co, (by Everett N, Hicstaud, Erik H., Jensen, and . Cé?fMé—\_
— Peter D Meister), “ Oer. 3,248,016 (Cl. B 01g), Aug. 24, 3907; -
. US. Appl. Dee. 22, 1058, 2 pp. Mictocapsules conig. au ) : .

G0/ emulsion of an oil phase in a hydrophllic liq., e.g. H,O, are
pupd. by adding e thickening agent to the latter phase and -t .

( . cuacervating ‘in the presente of a colloidul 8q. dispersion of & 7w% ( Meze. )

/7€¢ ~nb)'-ccn§-6n€n!cic neld ‘ot c’ty‘tentegmulllcichamide sogo!ymer;‘ Suil; G
: able thickencrs are insol, in the oll phase and have surfactan :
propertics, ¢.5. {um acacia, tragacsnth, Me cellulose, CM- S I? /MA &T‘Za"“
- cellulose Mfdh!icﬂe, polyglycols, end glycerol. Thespecle - .. .. :

amts. of thickener may be varied ing to the particular -
system, 8~10 wt. 9 of the bydrophlikc phase belng required as o

rule. The envelope of the anicrocapayle is impermeshle to the
contents but is xcaa_?'r[gcsm.)rsg eon{act . with 8 suitable pH or
cne ¥l Thus, rolenotie (1) .!”znum!h 100 g. were dis-
fiorsed In glyeerol 100 nil. and heated to JOU*.  Corn oil 100 ml,

was cmulsified futo the glycerol dispersion. Styrene-maleic

acid copolymer 10%) and galactose polysaccharide 20 g. were dis-

persed fn 11,0 1050 ml. and heated to 80°,  The emulsion and the

copolymer sol. were then added as 8 single sream to 450 ml. of

209, (NH),S0¢ soli., prcheated to 80°, and the mixt. was

stirred for 20 min, 1t was then poured into & soin. of 60 ml,

AcOH in 3000 ml. of icc water with const. stirring.  The resulting
encapsulated materinl was then sep. by eentrifugation, washed

with 10, and spray-dried at 80°. The microcapsules are esp.

suitable for rclonsing uc‘(ivc lubu‘an'ccs ot & s‘Iow _rgl‘:; :n‘d' .
agricultural fertilizers, plant-growth hormones, fungicides Lz
ngtlmoc'mcs. “ulritive rub?ﬁ%ccl and vi(rimins in foods, cos-

etic of pharmsceutical substances, inscclicides, snd_ roden.™"
Geides. . oL .. M. W Welss .

1061541 Water-Insoluble microcapsules. National Cash
CA &, ¢ Keglster Co. Our, 3,265,130 (CI. B 01p), April 4, 1908; U5, '
. s .* Appl, Nov. 10, 1061; 2 pp. Small, water-Insol, cepsules are (W
/p cr prepd. from an ng. sol. contg. &1 hydrophilic, §im forming
polyiner, dispersing the material to be encapsulated in the so!,

< storting the coogulation, and treating the cepsules while the Sidde
(‘,(; é/ capsutle walls are still iu' n Jig. state with hatdeners or metal
chelates,  The complete process cen be carried out at § temp, «
Thus, the pH of & mixt. consisting of 6% aq. soln. of poly(vinyl L"'V‘a:‘ - M“

imidazole) 100, 5% sq. svln. of gunt lflgk 100, snd 11:0 300 m!,

was adjusted to > 0.5, 25 nil. trichlorotrifluorocthane added under

vigorous stirsing, «ud the pl reduced as quickly as possible to :

0.9-7,0 while stirring was continued and & ml, 109% aq. soin. of ‘ﬂlc__
CeCly added.  The capsule walls becanie hard and water insol. cyC /‘7

and the capsules conld br sepd. by the usual methods, Also

uted in a similarly prepd. compn. were polyethylenimine and o

soln. of volviethviene-maleic anhydride). BNPG
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A shelf of stubborn ‘’do-gooders’”
for waxes, sealants, mastics

Conpounders scratching their heads
over plasticity, flow point, hardness,
oxidation resistance, or volatility prob-
Jems are discovering a bonanza of
snswers in Jow<cost Aroclor compounds.
“These various chlorinated biphenyls can
fill o fair-sized laboratory shelf, and the
range of physical moadifications they im-
part s even wider, Basides their surpris-
ingly close, predictable. and dependuble
modification of physical properties,
compounders 2re getling bonuses in
improvenmient of chemical properties.
Most sppealing. their cost per pound is
in the cup of cuflee and doughnut range.

Speclalty wax formulaters, polishing
products makers, realing compound
producers, and mastic products com-
pounders are finding new property im-
provements at their finger-tips ., . when
they run their index finzer down the list
of available Aroclor compounds. Sur-
prising. too, because ke Aroclor “oils,”
“sirups,* and “resins” have been around
quite a while, And since their cost (in the
15.204/1b. tange) is so low in relation’
to the functions they can perform, it
could be assumed that by now virtually
oll floor polishes, wax coatings, caulk-
Ing, ond mastic sealing products would.
have sume Aroclar Jiquid or resin in
their recipes, But. to date, only munu-
facturers of top-quulity investment cast-
ing wancs have adopted Aroclor com.
Poands to give wases high, sharp niclting
points und lower the cost of formulations,

Whereter polyethylene and Fischer-
Tropeh waxes are bidding ror the polish
arurhety, formulators have overloosed
what an Arslor addition can do to

~manlify the propentics of these, as well

us carnavha, candelilla, shellae, and
sactoryatalline wanes, :

0704—34089

With the wax and polish
market making new demands,
formulators are looking
more closely at...

AROCLOR®

SIRUPS and RESINS

° L

The most intriguing possibility is this:
manufacturers of the synthetic waxes
could use the Aroclor compounds for
“tailoring™ their offerings; thus, with a
given processed wax, they would have

a wider range of properties and charac- .

teristics in the waxes they offer
formulators. Recently, manufacturers of
pressure sensitive adhesives nave found
combinations of ethylene/vinyl acetate
with Aroclor give improved properties.

From a physical property standpoint
alone, the Aroclor compounds appear
to providc the wax product maker with
8 widc range of “do-good™ compounds
thaf have no peers. They all are fire-
resistant and completely inert to chemi-
cals, water, and weather, They impart
these properties dircctly to formulutions
tn which they are used. Most important,
since they are virtualiv non-oxidizable
and nén-volatile—the properties stay.
The Aroclor compounds are agrecable
to handle, 100. They are’compatible with
practically all commercial chemical sol-
vents, waxcs, resins, and asphalt, and
they can be made into water emulsions.
This combination of propcrties that
makes them suvitable for liquid, paste,
or cake formulations, reccommends theit
considcration in auto polishes and floor
waxes, as well as furniture and shoe
polishes. In addition 10 durability, they
impart toughness, without brittlencss,
and cither maintain or enhance gloss.
Unlike other modifying additives, the
Aroclor compounds offer modifying
efTects without insparnting tuckiness,

Outside the polish fieid, the Aroclor
compounds can serve a vatiety of spevial
functions in specialty wasxes, wax
binders, and decorating or marking-ink
vehicles, -

Such uses stem from their characteristic
melting points and the fact that they
will *burn out™ without ashing. Thus,
Aroclor liquids and resins provide =
choice of materials: for property modifi-
cation, for making dental-casting waxes,
for the precision casting ol aircraftparts,
and (or casting jewelry. They are highly
useiul in making powdered-metsl
binders, where the shaped prodikt s
fired and the binder must burn off with-
out ashing or discoloration. A major use
is for marking inks, used to decorate
ceramic ware where the design and color
is “fixed™ in the glazing.

While Aroclor compounds have been
widely adopted for improving the adhe-
sion and chemical resistance of paints
and surface coatings, their use in wax
modification, asphalt scalants, and mas-
tic has just begun. Manufacturers of -
wax-based products and polishes are
just beginning to discover that they
represent a whole shelf of “do-goodats™
for wax and resin type formulations.

For lurther information on

Aroclar compounds and their
' use in modifying and improving
wax, asphalt, and tesin-based

products, request a copy of

Speciulty Data Report CS-18,
“Write to: MONSANTO,
, Organic Chemicals Division,
- Department 214, St. Louis,
| Missouri 63156.

HAE 059894

Chemical Weck, Junuary 4 and February 15, 1964 -
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MONSANTO COMPAN *
ANNISTON, ALABAN

Dcar Fellow Employce,

Monsanto employees are continuously  -ucerned about the
Quality of the producis and scrvice we are prov  “iag our customers.
‘Today, competilive products arc readily avai: leand the customer
often buys on the supplicr's ability to furpish pendable superior
quality product and service.

This is the first in a series of quai vly Anniston Plant
Newsletters that you will be recciving during 6.

This issuc highlights the Aroclor Depart  -nt which has a 37
ycar history of continuous growth and high ‘tuality Pruduciion.
A few of theend usesof Aroclor and the emiple  vs who contribute
to continued Quality Mioduction arc highlight 1. The importance
of Quality to our customners and therefore to « «r job sceurity and
growth of the Anniston Plant is illustrated. ‘

Any comments you miy have concer: g Quality will be
appreciated and should be forwarded 1o a me -ber of the Quality
Promotion Committec. -

Congratulations on your record of produc 1g superior Quality
products which lead 1o the growth ol ¢ Anniston Plant.

4

| MODA/« e
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AROCLOR'S HISTC )

“The first Aroclors (chlorinatcd Liphicr: i) were produced atthe
Anniston Plant on December 16, 1928 Biphenyl production
began on February 28, 1928; Aroclor  oduction then started
as a natural sesult of the biphenyl ro muaterial availability.

The number of Aroclor production aiployces has increased
by cight timcs since Decomber, Y28, Aroclor has become a
“back-bone' department in the plant, prot «ling new jobs, increased
job sccurity, and a higher standard oi diving 10 its cmployees
throughout the department’s thirty-seven  w existence.

AROCLOR USES
ELECTRICAL EQUIP *NT

Monsanto Aroclors are used “"as is’ « anspecial formulations
for the liquid coolant—insulation Muic  in transformers and
capacitors, .

In transformers. they provide for po er factor coreection in
electric utility transmission lines. Intixed p. - «r capacitors, Aroclors
arc the diclectric substance. A capacitoree -istsof 1wo conducting
meial plates scparated a small distanceape - by somie non-conduct-
ing medium (Aroclor).  The purposc o! « capacitor is to store
cnergy and release this cnergy ashort tis  later.  This is much
the same as clevating a tank full of water  This water, being at
a higher clevation than its surroundings, ! -3 a certain amount of
potential energy to release, just as the ¢ acitor has a putential,
to releasc stoved voltage. These capac ars are uscdd sn home
appliances such as air conditioners, furna: .. washers, and driers,
in electric motors, and for ballast in fluore ~nt fixtures.

General Electric, Westinghouse, and« -er producers of clectric
capacitors usc Monsanto Aroclors in spec 1 formulations for the
dielectric substance.  This helps 10 make - ~ir capacitors the best
available in the industry. )

Other imiportant applications ofboth ! juid and Solid Aroclors
in the clectrical ficld are in wire and ablé coatings and as
impregnants for cotton and asbestos 1 ded insulation. In
addition, they arc excellent diclectric s+ - wits and are used to
close the pores of carbon resistors and t¢ al clectrical bushings
and terminals.

Aroclors for clectrical equipment us:  must be highly pure
with only slight traces of contaminants.  ‘wo 10 three drops of
sweat contain enough salt torejectadrum:  \roclue on chlorides.
They must be chemically stable and »  -corrosive 10 a wide
variety of structural materials.

Obviously, continuous quality cont + must be maintained
during manulacture, packaging, ind shiy g 1o assure that the
custoiner is always satisficd with the perfo wance of our Arocloss.
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Contamination snust be controlied '+ the plant as analytical
**bird dogging™ may not detect trace  of impurities which make
the product unstable and uscless,  instance, the dropping
of onc hard hat in a tank carcould car the failure of thousands
of our customers’ products. Norm  power factor cosrecting
capacitors used in air conditioners  -atain 10 cents worth of
Aroclor. If the capacitor shouldexploet andcause a fire, damage
as high as $20.000 could result. I'h - capacitors are designed
for 20 to 30 year life. Quality in: - dicnts, such as Anniston
Aroclor, must be used to guarantee ths life as there is no non.
destructive procedure for pre-determir vy this life.  This vividly
illustrates the *‘mushrooming™ damar  and the major reason for
such intense desire for quality products  + our customers.

HEAT TRANS R

Aroclors are outstanding for use -« the heat transfer liquids
in indirect hcating systems.  Aroclor  stems can transler closcly
controllable, uniform heat to chesnical . +ocess vessels. food cookers.
potato chip and Irito fryers. drying - cns, to heat corrugating
rolls, crimping presses. and calenders v anaterials processing, 10
heat trcating metals such as Titaniv'+ and Vanadium, and to
efficicntly indircct heat distitlation equit memt. In fact.an Aroclor
heating system is presently in use in ¢« ~ Anniston Plant Aroclor
Department to distill Aroclors during  “utine production. This
system is pictured below:
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It is intcresting to note that as r-cently as 1941 only two
methods of delivering process heat v ¢ known. Today non.
pressurized, high temperature, fire restant heat transfer systems
based on Monsanto's Aroclor Liquids o »reome practically all the
deficiencics and drawbacks of Direct-t g and Precaurized Vapor
Heating.

Continuous development and Arock - quality improvement has
enabled Monsanto to continue to captr-» and add to a sizeable
scgment of the heat transfer mmarket.

OTHER USE!

Presently, there are numerous other +-es for Liguid and Solid
Aroclors and Aroclors in formulations. * ‘nly some of these uses
are listed below:

As the actuating medium in be  wscontrols, thermostats,
industrial temperature control : =ulators. and other kinds
ol automation cquipment.

Liquid scalant for furnace roof:

Vacuum diffusion pump oil— mps used ta pull high
vacuum for mcializing plastic  chydrating foods, and
medicinals.

B s

Dust entrapment—uscd to coat  “rous glass air filter pads,
mctal mesh, and other macerial sed for {iltering air and
gas strcams.

As a vapor suppresant to «crease the kill life of
insecticides.

—em - an

In waxes—waxes containing A ~lor are widely used in
making denta) castings, in the ¢ ~ision casting of aircraft
parts, and for casting costunmie j»  ~lry.

In specialized lubricants, adl «es, ink formulation,
caulking compounds, plastics, 1= bers, paints, varnishes,
and Jacquer formulations. :

New cuses for the variows .Aroclor «e cuntinually being
developed. Continuous quality control, « spled with the unusual
chemical and physical characteristics of 1 Aroclors, has resulted
in widespread customer acceptance and  limitless expansion of
uscs for thew.

HAE 059898

WATER_PCB-SDOOOOO71993



PRODUCTION QUALITY ONTROL

Over the years, the Anniston Plant ‘roclor Department has
done an outstunding job of continuvus qu -lity control. Customer
satislaction with the Aroclor product 1< led to continued in-
creased sales.  [llustrated below arcsome« the continuous routine
quality control proccdures used in tl Aroclor Department.

«

Norris Robinson is taking hourly t  -perature readings on
Aroclor distillation equipment. Distillati  temperature must be
careflully controlled to cnable production «  « uniform composition
and color Aroclor product.
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temperature and accurate reading ol the hydrometer is necessary
to determine that the proper
has been reached.
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Jesse Scay is drumming finished Aro:
must be clean and dry belore [illing.
drummed must be accurate, the drum 1
spillage, and clean before palletizing.

. -

Ed Kirk and Robery Bell are Ia
drums. This phase of the operation is as
manufacture,

of the Arocior batch

¢ product, The drum
the weight of Aroclor
t be tight o prevent

sing finshed Aroclor
sortant as the actual
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Each drum ready for shipment repre  nts the Aroclor product
to the customer. I appcaranceis pooror « thelling is crooked, the
customer can only assumne that heisnotl:  ing a quality product.

Quality "vomotion Committee
O. E. D tin, Chairman

L. L. Fidkner

M. B. M <lally

F.O.R crs

J. M. Wilite
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CINTRAL WIDRMA YOI Colloidul dispersion of siliCa iN water.
Mot Seede B0 U0 Y, and the silica 33 precipitated rreversible.

Usts  Anti-hlocking seent In water finishes Gloss control
ars gt water fnishes, Increase bond strenah of rudbber
frtra puherives. Increase modulus of Jatex Al and thread.
Sufory Batden water base laniinating resing. Suspending
oLt fol JUAIIEHLA ) whi ey gysteins, M‘md jubricani. Binder
for I eanion cariig nolds. Flame zetarding agent 07 water-
dussed gints.

SHIPPIND INFORMATION: Collofasl Slifca. liquld (NB: Freexes
) Koep from freczingr 830-1b. drums.

“SYYON'" DS AND D35-200 COLLOIDAL
SILICA i
SIORGANIC DIVIHOK—ILRATULL AVARABLL

OINIAAL WNIOAMATION: Extremelr fine collvidal agueous dis-

wipions of silice. In textile spinning: controls the slippage
wiwevde fbers, thereby increasing tensile girength of spun
yuins, pertnitting Jess twist {n goine cesex. or fewer breaks
ththinr fannme and weaving. In textlle finishing: controls
shippure §n wored rayons, gives diy worsted-like hend, de-
Justern i lighes concentratious.

VIt Spinning, wel processing and intshing textiles,

SHIPPING SMIOBMATION: Dolloidal Silfca. Mauid INB: Freezes
A}, Reep 1o freeatug $50-1b. Qrums.,

“SYTON'" P AND P.200 COLLOIDAL SILICA
INDRGANK DVIMON=LNEAATURE AVAILAML

OINERAL INFORMATION: The application of an extremely fine
colioidal squecus dispersion of sitica applied either by spray
o1 rille) to mujtivwall panes bags o7 most &any trpe of papels
Lourd boses will materiaily reduce glippage between the coated
surinces “Srwn’ P s proving to be the most efiective anti-
skid axent.

Uts: For use on paper containers to make glip-resistant
cuklitigs,

SHIPPING NP ORMATION: Dollolda! Ellics.

lquid ONB: Freezes
Y. Keop from (seezing). b50-1b, drunis.

“SYTON" W-200 COLLOIDAL SILICA

WDECANIC DIVIHION  UTERATURL AVAILASLL

OINIRAL INTORMATION: ““Syton' W-200 15 an extremely fine
culloival agueous silics dispersion and ix used in wax emul-
num IIINRTIN 10 Eive anti-slin properties 10 the wax applica-
Gk,

vits: Yoy &u as an anti-alin sgent in wes emulsion polisling
fvinoun

SHIPPING INFORMATION: Collojdal Silica, liquid (NB: Freezes
32 3. Keep fron freexiug), $80-1b. drunas.

SIFUNCTIONALAFLUIDS

P

—:m‘t.‘.

“AROCLOR" POLYCHLORINATED
POLYPHENYLS

ot

50

GANK DIVISIOW-={N ERATURT AVARASUL
STANDARD POAM: Liquids. sesing oF solids,

FROPIRILS. Clloriniated sroruatic hydrocarbons varying from
sater-wliste miobile ligutds and pale Ynlo\\* viscous olis so
hirht amnbel resing sand opagque crysialiine solids. Refractive
Widices atove 1.6125. In general are siable on long heating

18 L0 ot afecied by bolling with sodium hydrexide
soluttute, “The Light ollx ran be aistilled 8¢ siniospheric
Seressure without wrn—cublf decomposition and the viscous
wtils au¢ sesiny dustil) readily under vacuum.? Viscous olls
any ‘l‘:ﬂm slinost odnrless and testeless al ordinary teme
mraivres

QINIRAL WIDARATION: Most *'Arocior” materlals fiux seadily
with resisous end pitchsltke sneterials 10 give products
hrvinr o decreased fire barard. (Viscous olls and resins do
B suppxnt sombustion when bheated alone even at theirs
Latling gwints— temperatures above 360°C.) Alf bave excelient
clecinceul characteristaes, high dlelectric strensth and ge.
£SUVHY, Jon Dower factor: cerialn of the Hquids have & hig

dielecttie consiang as compared with mineral oils. The olis
end yesius castly solubie S Mmost tompion organic sojvents
&t G1yank ol hiard crystalline materials are, In generssl,
Yess gdulde. wli s1r Insoludle in water. The more viscous ofls
Ll JeRlas have excelient adhesive propercies. All forois are

thermoplartic. apparently undergo no further econdencating
of hardening upon repcated meiting and cooling Notideysns .
when exnosed Lo air no noticeable oridstinn or hardening
tuhes place, The clear resins have 1ather low vaporization
Josses: at 65.8°C. (150°F.1 less than 0.04 gni. per sq in of
suriace per month.

VS13: Liquid *"Avociors’ are ured as dlelectrics for condensers
©5 capacilors and transformers. 50lio “Aroclots’’ are used to
tmpregnste carbon resistort, anc when combined with otiher
Jastic mumterieis, the “Aroclors'’ «tre excelient sealers ot
muregnating sgents for a variely of electrical spparatus,
wire coatings and tape. “Arociors’™ atre used as plasticizrrs
&nd rezing (n Jucquers including nitrocellulose, etind cellulose
and cellulose acetate butyrate: to extend varnish resing and
olls and l.: plasticizer and resin ertenders {01 yubbersbase
paints, {ncluding chiorinated rubbetr sivrene. butadiens and
vinyls. In these protective coatings for nietel. niasonr) and
wood. **Arociorn” impart adhesion. Fenstance against mois-
ture, acids. alkaiies or other corrosive infiuence and thes
dimprove eloctrical nsulating properties durahility and reduce
fanunebiity, They function at sealers in walerproofns
compounds. wood preservative lormulations, csulking cotu-
pounds and putty. Lniployed in sadhaltic siding materals
and cellulose producte Inipregnated or leluinated wmith
asphaltic materials, the “‘Aroclors™ plasticize the ssphalt.
reduce fiamnmuabliity and dmprove duradbility. Fos printing
inks: In precision-casting waies, floor waxes and other wax
products. Used widely in synthellc adhestves shcluding etlyl
celivlose, siyrene, vinyls and rubber-base materials. *‘Ato-
clors’ fmprove adhesion and resistance agsingt corrosite
inhuencer. Belacted liquid “Arociors’ efe usrd 83
mable brdraulic Aulds for die-casting niachines They sre
used a3 actuating medle for therniostals ‘‘Atoclors’’ sre
userut in cutting olls as extreme preqsure lubricants, as high-
temperature lubricants end ey trindlnr fiuids. “Arocior'
1248 (s employrd a3 & nonfiemmable. Jiquid.pbase, hest.
transier mediumm for continuous operation in ¢losed aystems
;tn:m?enturu up W KX'C. and &t aoru atnsospheric

SHIPPING NFORMATION: Resin  Eynthetic  NOIBEN without
Aller. 600-1b. stoel druma; s00-10, net Abder drums.

*COOLANOL 45* DIELECTRIC COOLANT FOR
ELECTRONIC EQUIPMENT

CAGAHEC DIVIMON~=LITERATURL AVAL AL

STANDARD FORM: Liquid.

PROPIRTIES A clear, amber liquld with dielectric. beat trans.
fer and bydraulic properijes—over & ~€3°F, to ¢00'F. teru-
peratuse range. .

UtLL: Dieleciric coolant tor both sirhorne and ground environ.
hrdreulic

menial electronic equipment. Also wutlized in

aphlications In electronic eguipment.

SHIPPING BNPORMAYION: Cheniicals NOIBN. J+qt. cans: J-gal.
cans: b~aal. cans: dé-gal. drunis.

“PYDRAUL F-9" FUNCTIONAL FLUID

OLGANKC DIVINON-—~UTERATURE AVARANLE
STANDARD POAM: Liquid.

JYPICAL ANALTSIS; Viscosity at 100°F.~ 245 SUS, 2107} — 4¢3

BUS: moisture—0.207 misx : neutralisstion nuniber acid -
O.IE TIRX.: 3D, B1. &1 20%/23°C.~1.275-1 205,

PROPERYILS: A Heht, uf\ber. tsioudy Jfquid: stralght ssuthetie

Are registant fuid with excellent lubdbricity ang pumglnt
characteristics: non-corrosive, extreniel) stable 10 both heatl

an
Mte,

U3ES: Fire resistant hydraulic fiuld In die-casting mschines,
hydrsulic presses. automatic welding suachines and simtlar
spplications requitiug & medium viscostty Auid

SMIPPIN0 BNPORMATION: Jiydraulic system fluids other theu
petroleum. 85-gal. steel drutiis and $-zal. cans.

“PYDRAUL 60" FUNCTIONAL FLUID

ORGANK DIVISION—={MTILATURE AvARASL
STANDARD PORM: Liguid,

TYPICAL ANALYSUS: Viscosity at 100°F.—¢0 BUS. 2100 - 3
BUS: moisture—~0.25% niax.: numn)iuuon NURbEE i -
0.15 suaa.: sp. &7, 81 25%,25°C.~1.080+ ) .043.

PROPERTILS: A tiear bine, out'. strafght synthetic fire resistant
hydraulle Autd with excellent Jubricatuis snd pumpin
characieristics; blahly resistant L0 mechanical sheat an
breakdown: inert to conunonh nietals of construction: an
excelient fiuld Jo1 Jow temperature opetsations.

Vits: A fire resistant hydisulic Auld in systems requining
extrenyely low viscogity, Low viscosity (3 excellent for high
gspeed, precision equipment gucl as machine tools low
temperature properiles suited {01 pany ouldoo! opetations
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air; recoverable by fitration: degigned for Jong service
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