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EXPLOSIVES, SELF-REACTIVE SUBSTANCES

AND ORGANIC PEROXIDES

Miscellaneous proposals

UN 3242 - Amendment to Special Provision 215

Transmitted by the International Council of Chemical Associations (ICCA)
Background

1.
Azodicarbonamide (AC) is widely used in industry as a cellular blowing agent for polymers. 

2.
Technically pure AC and its formulations are classified for transport as dangerous goods of Class 4 Division 4.1. The substance and its formulations with a self-accelerating decomposition temperature (SADT) of 75 °C or less, and an energy of decomposition of 300 J/g or more, are classified under one of the generic entries for self-reactive substances of this Division, but those with an SADT above 75 °C are classified as desensitised explosive under AZODICARBO-NAMIDE UN 3242, in accordance with Special Provision 215.

3.
In the past it has generally been the practice for technically pure azodicarbonamide and high concentration formulations to be supplied to manufacturers of cellular plastics who then blend them with a polymer. It is however becoming increasingly common for the polymer blends themselves to be manufactured and transported. Such mixtures contain relatively low levels of AC and do not present a hazard of Division 4.1 during transport.

GE.01-

4.
The purpose of this paper is to propose, for consideration by the Committee, a limiting concentration of azodicarbonamide in AC formulations below which a formulation is not considered a dangerous good of UN 3242 for the purposes of transport, based on the principles of classification contained in the Model Regulations and the Manual of Tests and Criteria. Formulations meeting the criteria of a self-reactive substance are not affected by the proposed change.

Proposal
5.
Add the following text to special provision 215:


"Homogeneous mixtures containing not more than 40% by weight  azodicarbonamide, and for which the acceptance procedure for Class 1 explosives need not be applied (see paragraph 2.4.2.4.2 a) and Appendix 6, paragraph 3.3 of the  Manual of Tests and Criteria,), are not subject to these Regulations provided they do not meet the established defining criteria of any other class or division."

Justification
6.
The principles of classification for an azodicarbonamide based formulation of UN 3242 in Division 4.1 are set out in paragraph 2.4.2.4.2 of the Model Regulations and Special Provision 215 applies.

Paragraph 2.4.2.4.2 states:


"Substances that:



(a) 
have been provisionally accepted into Class 1 according to Test Series 1 and 2 but exempted from Class 1 by Test Series 6;



(b) 
are not self-reactive substances of Division 4.1; 



(c) 
are not substances of Class 5;  

are also assigned to Division 4.1: UN 2956, UN 3241, UN 3242 and UN 3251 are such entries."

and Special Provision 215 of UN 3242 (AZODICARBONAMIDE) states:

 " This entry only applies to the technically pure substance or to formulations derived from it having an SADT higher than 75 ºC and therefore does not apply to formulations which are self-reactive substances. (For self-reactive substances see 2.4.2.3.2.3)." 

As with the other substances to which paragraph 2.4.2.4.2 refers, assignment of an AC based mixture to this division implies that it was initially considered as candidates for Class 1, but excluded on the basis of Test Series 6. 

7.
AC formulations containing not more than 40% by weight of azodicarbonamide with at least 60% inert have an energy of decomposition of less than 500 J/g (see Annex). Mixtures with such low energies of decomposition are not required to be considered as candidates for Class 1 (Manual of Tests and Criteria, Appendix 6: "Screening procedures for substances that may have explosive properties", paragraph 3.3(c)). Paragraph 3.3(c) of Appendix 6 states:

"When the organic substance or a homogenous mixture of organic substances contain chemical groups associated with explosive properties but the exothermic decomposition energy is less than 500 J/g and the onset of exothermic decomposition is below 500 ºC. (The temperature limit is to prevent the procedure being applied to a large number of organic materials which are not explosive but which will decompose slowly above 500ºC to release more than 500 J/g). The exothermic decomposition energy may be determined using a suitable calorimetric technique (see 20.3.3.3);...."

8.
An AC based formulation with an energy of decomposition of less than 500 J/g is not required to be considered as a candidate for Class 1. Such a formulation would not therefore meet criterion (a) of paragraph 2.4.2.4.2 and would not be subject to the requirements of the Model Regulations, providing it does not meet the criteria or definition of another Class or Division of dangerous good. Consequently it is proposed to limit the application of UN 3242 to high strength formulations by the application of the new wording of Special Provision 215.

9.
The concept of a limiting concentration below which a substance is not considered to present a hazard during transport is widely applied in the Model Regulations and, of the other entries cited in paragraph 2.4.2.4.2 of the Model Regulations, Special Provision 226 applies a concentration limit (of 70%) to formulations containing isosorbide-5-mononitrate (UN 3251).

* * * * *

Annex

Data for azodicarbonamide formulations containing different diluents

and activator systems plotted as Heat (Energy) of Decomposition

versus Azodicarbonamide (AC) Content (Weight %)
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Figure 1: Graph showing the correlation between the energy of decomposition and AC content
Samples:
Pure azodicarbonamide in formulation: 
 
  9



Activated azodicarbonamide in formulation: 

12



Total:






21

Lines:

(I) Regression line



(II) and (III) 95% confidence limits

The graphical plot shows that the 500 J/g threshold for the energy of decomposition occurs when the azodicarbonamide content is 40% by weight.
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Report No.:98/10547 
Thermal Properties of Azodicarbonamide Formulations 

Safety Assessment

Dr. D. Heitkamp

1.
Assessment Task

A wide range of azodicarbonamide (AC) formulations were to be tested with respect to their thermal properties. The influence of their ingredients on the decomposition behavior was to be studied, and a correlation between the azodicarbonamide content and the decomposition energy was to be found. 

2.
Assessment
This is a short version (summary) of the study report for public purposes (presentation to the UN). All confidential information is disclosed.

The 22 formulations investigated cover a wide range of AC concentrations, activators and inert material (inorganic, organic, polymer). The overall decomposition energy was obtained from DSC measurements using the same machine (see below) and plotted against the known AC content. Activated and non-activated AC formulations were first treated separately.

A linear regression was performed on each group with the y intercept set to zero. The upper and lower confidence limits (95 % probability) were calculated and added to the plot.

The data obtained are as follows:

Correlation: (Decomposition energy) [J/g] = slope * (AC content) [%]

	
	Pure AC formulations
	Activated AC formulations
	All AC formulations

	Observations
	10
	12
	22

	Multiple correlation coeff (R)
	0,982
	0,987
	0,985

	R^2
	0,965
	0,974
	0,971

	Intercept (set)
	0
	0
	0

	Slope
	11,8
	12,0
	11,9

	Standard error (regression)
	52,8
	58,4
	54,9

	Analysis of variation (ANOVA)
	
	
	

	Sums of squares (regression)
	684012
	1413343
	2099992

	Sum of squares (residue)
	25072
	37507
	63315

	Aver. sum of quares (residue)
	2786
	3410
	3015

	Standard error (slope)
	0,38
	0,35
	0,25

	Lower 95 % (slope)
	10,9
	11,3
	11,4

	Upper 95 % (slope)
	12,6
	12,8
	12,5


Report No.:98/10547 
Thermal Properties of Azodicarbonamide Formulations

Since no significant differences between the 2 groups could be detected, they were united and a third regression calculation was performed. The results are given in the table. The corresponding plot is shown in diagram 3.

The regression line may be calculated from the formula

(Decomp. energy) [J/g] = 11,9 * AC content [%].

Upper (UCL) and lower (LCL) confidence limits are obtained from the following equation

UCL = (Decomp. energy) + 2,08 * (cl)0,5

LCL = (Decomp. energy)  - 2,08 * (cl)0,5       , with

(cl) = 3015 * (1/21 + ((AC content) – 37,773)2 / 16508,2) 

From these data one may calculate that for AC formulations containing less than 40 % AC, the decomposition energy will not exceed 500 J/g. According to the UN Manual of Tests and Criteria, Appendix 6, paragraph 3.3, for such formulations the acceptance procedure for Class 1 explosives need not be applied. 

3. 
Notes

All measurements were performed on a DTA apparatus of Bayer’s own development that had previously been carefully calibrated.
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				Safety Properties of Genitron Types

				Sample		Main component		% Main comp.		Activator		Activator Content		Inactive ingredients		inact. Ingr. %		Decomp begin		Decomp max		Decomp end		Decomp heat		Sum heat		SADT (°C)				EC A10

				Genitron KA 9175		Sodium Bicarbonate		95.00						Calcium Stearate		5.00		227		263		288		50		50

				Genitron DL		ADC		60.00		Zinc oxide		25.00		Urea		7.50		125		134		154		742		742						347 sec/200 mm

										Zinc stearate		7.50																				not HF

				Genitron EPA		ADC		62.50						Syloid 72		37.50		141		190		213		786		786		> 75

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		Syloid		34.20		96		176		193		594		594		> 75

				Genitron EPC		ADC		66.00		Zinc oxide		34.00						93		156		170		748		748		> 55  < 75		60

				Genitron EPE		ADC		53.00		Zinc oxide		28.00						109		162		179		805		805		> 75				15-36 sec

						OB		19.00																								HF

				Genitron OB		OB		100.00										105		130/162		182		870		1008

																		185		255		327		138

				Genitron SCE		ADC		70.00		Zinc oxide		27.00						123		146		162		766		766		> 55   < 75				37-57 sec

										Zinc stearate		3.00																				HF

				Genitron E4-75		ADC		75.00						EPDM Carrier				146		199		232		817		817

				Genitron EE-75		ADC		39.75		Zinc oxide		21.00		EPDM Carrier				102		166		182		515		515

						OB		14.25

				Genitron EO-75		OB		75.00						EPDM Carrier				95		161/231		249		868		868				55

				Genitron ER-75		ADC		64.20						EPDM Carrier				113		130/200		217		852		852

						PTS		10.80

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		Flexorene		75.00		140		206/230		255		177		177

														Syloid		8.55

				Genitron P4-15		ADC		15.00						LE 7518		85.00		152		208		217		206		206

				Genitron PA-20		ADC		12.50						Stamylan 1808 or 7518		80.00		146		209		235		163		163

														Syloid 72		7.50

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		Stamylan 1808 or 7518		80.00		149		205/220		251		149		149

														Syloid		6.84

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		Stamylan 1808 or 7518		80.00		137		162		229		243		243

				Genitron PD-20		ADC		12.50						Stamylan 1808 or 7518		80.00		149		209		222		214		214

														Sipernat		7.50

				Genitron PF-30		ADC		18.75						LE 7518		70.00		148		201		209		220		220

														Syloid		11.25

				Genitron UA-25		ADC		15.63						Syloid 72		9.38		147		200		208		161		204

														Escorene		75.00		231		250		296		43

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		Syloid		8.55		125		175		185		156		197

														Escorene		75.00		219		246		297		41

				Genitron VP KA 9182		Sodium Bicarbonate		22.80						Calcium carbonate		30.00		184		200/247		306		48		48

						ADC		3.18		Zinc oxide		1.68		Calcium Stearate		1.20

						OB		1.14						EVA		40.00

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		Vanax MBM		1.00		123		183		199		1102		1196				55

														Wingstay L-HLS		1.50		307		350		368		94

														Boric acid		0.50

				Genitron DP 35/22		Sodium bicarbonate		45.20						Monosodium citrate		15.00		114		116		144		17		62

														Citric acid		15.00		237		272		290		31

														Soda ash		15.00		311		313		337		14

														Sylosiv		5.00

														Calcium Stearate		4.80

				Genitron DP 50/33		Sodium bicarbonate		18.08						Monosodium citrate		6.00		214		231		249		40		40

														Citric acid		6.00

														Soda ash		6.00

														Sylosiv		1.92

														Calcium Stearate		1.92

														LDPE Carrier		60.00

				Genitron ACR		ADC		85.60										114		130		152		140		1142		> 75

						PTS		14.40										164		200		215		916

																		300		328		380		86

				Genitron AFA						Zinc carbonate		85.00		Talc		15.00								-

				Genitron LE		ADC		60.00		Zinc oxide		25.00		Urea		15.00		122		127		149		712		712		>55  <75				120 sec / 70 mm
not HF

				Genitron E2-75		ADC		75.00						EPDM Carrier				161		201		229		819		819

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		Syloid		3.42		153		208		249		112		112

														IDPE		90.00

				Genitron UN-30		ADC		4.50		Zinc carbonate		22.50		Escorene		70.00		132		165		172		13		60

														Sylosiv		3.00		190		200		232		47

				Genitron VP KA 9181		Sodium Bicarbonate		38.00						Calcium carbonate		50.00		191		245		269		30		30

						ADC		5.30		Zinc oxide		2.80		Calcium Stearate		2.00

						OB		1.90

				Genitron VP KA 9183		ADC		40.00						EVA		60.00		152		205		216		530		530

				Genitron VP KA 9184		ADC		40.00						IDPE		60.00		149		205		216		539		539

				Genitron DP 50/29		ADC		15.90		Zinc oxide		8.40		EVA		70.00		128		165		190		210		257

						OB		5.70										225		250		310		47
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Pure ADC

		

				Pure ADC Grades																		x = ADC Content						y = Decomposition Energy

								% ADC		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		ADC		62.50		141		786		813				3906		49125				666				0		931		0		69

				Genitron E4-75		ADC		75.00		146		817		975				5625		61275				1468				10		639		118		175		61

				Genitron P4-15		ADC		15.00		152		206		195				225		3090				470				20		438		236		283		188

				Genitron PA-20		ADC		12.50		146		163		163				156		2038				585				30		330		354		395		312

				Genitron PD-20		ADC		12.50		149		214		163				156		2675				585				40		315		471		512		431

				Genitron PF-30		ADC		18.75		148		220		244				352		4125				322				50		391		589		634		545

				Genitron UA-25		ADC		15.63		147		204		203				244		3188				444				60		561		707		761		654

				Genitron E2-75		ADC		75.00		161		819		975				5625		61425				1468				70		822		825		890		760

				Genitron VP KA 9183		ADC		40.00		152		530		520				1600		21200				11				80		1176		943		1020		865

				Genitron VP KA 9184		ADC		40.00		149		539		520				1600		21560				11				90		1623		1061		1152		970

																												100		2161		1179		1284		1073

				Sum				366.88				4498						19489		229700		37		6030				10		639		118		175		61

				Linear Regression Results

				1 a) Pure ADC types		x = ADC Content				y = Decomposition Energy						Forced Origin (x=0//y=0)

				Summary

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9821620595

				R^2		0.964642311

				Adj. R^2		0.8535311999

				Standard Error		52.780001866

				Observations		10

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		684012.042627222		684012.042627222		245.5415230938		0.0000002745

				Residue		9		25071.5573727777		2785.7285969753

				Overall		10		709083.6

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		11.7858617441		0.3780676996		31.1739451886		0.0000000002		10.9306125377		12.6411109506
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Diagr_ADCpure
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Zn activ

		

				ADC Grades Activated with Zinc Components

								% ADC		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron DL		ADC		60.00		Zinc oxide		26.00		125		742		780				3600		44520				455				0		798		0		62

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		96		594		725				3114		33145				293				5		680		60		118		3

				Genitron EPC		ADC		66.00		Zinc oxide		34.00		93		748		858				4356		49368				746				10		578		120		173		67

				Genitron SCE		ADC		70.00		Zinc oxide		27.40		123		766		910				4900		53620				981				20		424		241		286		195

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		140		177		181				195		2469				611				30		335		361		401		321

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		149		149		145				125		1663				757				40		311		482		520		443

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		137		243		172				174		3208				649				50		352		602		643		561

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		125		197		181				195		2748				611				60		458		722		769		675

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		123		1196		1170				8100		107640				2634				70		630		843		898		787

				Genitron LE		ADC		60.00		Zinc oxide		25.00		122		712		780				3600		42720				455				80		867		963		1028		898

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		153		112		73				31		625				1095				90		1169		1083		1159		1008

				Genitron UN-30		ADC		4.50		Zinc carbonate		14.60		132		60		59				20		270				1168				100		1536		1204		1290		1118

																				Sums		28409		341996		39		10457

				Linear Regression Results

				Summary				x = ADC Content		y = Decomposition Energy

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9869894273

				R^2		0.9741481296

				Adj. R^2		0.8832390387

				Standard Error		58.3930283701

				Observations		12

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		1413343.46328212		1413343.46328212		414.5011276023		0.0000000018

				Residue		11		37507.2033845451		3409.7457622314

				Overall		12		1450850.66666667

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		12.0382869988		0.3464438816		34.7481587608		0		11.275768771		12.8008052266
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ADC + Zn

		

				Pure ADC Grades + Zn activated Types

								% ADC		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		ADC		62.50						141		786		813				3906		49125				611				0		404		0		42

				Genitron E4-75		ADC		75.00						146		817		975				5625		61275				1386				4		352		48		87		9

				Genitron P4-15		ADC		15.00						152		206		195				225		3090				519				10		284		119		154		84

				Genitron PA-20		ADC		12.50						146		163		163				156		2038				639				20		201		239		268		209

				Genitron PD-20		ADC		12.50						149		214		163				156		2675				639				30		155		358		384		332

				Genitron PF-30		ADC		18.75						148		220		244				352		4125				362				40		144		477		502		452

				Genitron UA-25		ADC		15.63						147		204		203				244		3188				491				50		171		597		624		570

				Genitron E2-75		ADC		75.00						161		819		975				5625		61425				1386				60		234		716		748		684

				Genitron VP KA 9183		ADC		40.00						152		530		520				1600		21200				5				70		333		835		873		798

				Genitron VP KA 9184		ADC		40.00						149		539		520				1600		21560				5				80		469		955		1000		910

				Genitron DL		ADC		60.00		Zinc oxide		26.00		125		742		780				3600		44520				494				90		642		1074		1127		1022

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		96		594		725				3114		33145				325				100		851		1194		1254		1133

				Genitron EPC		ADC		66.00		Zinc oxide		34.00		93		748		858				4356		49368				797				23		186		269		297		240

				Genitron SCE		ADC		70.00		Zinc oxide		27.40		123		766		910				4900		53620				1039

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		140		177		181				195		2469				568

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		149		149		145				125		1663				708

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		137		243		172				174		3208				604

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		125		197		181				195		2748				568

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		123		1196		1170				8100		107640				2728

				Genitron LE		ADC		60.00		Zinc oxide		25.00		122		712		780				3600		42720				494

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		153		112		73				31		625				1036

				Genitron UN-30		ADC		4.50		Zinc carbonate		14.60		132		60		59				20		270				1107

																				Sums		47898		571696		38		16508

				Linear Regression Results

				Summary				x = ADC Content				y = Decomposition Energy

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9852574125

				R^2		0.9707321688

				Adj. R^2		0.9231131212

				Standard Error		54.9091486303

				Observations		22

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		2099991.78423959		2099991.78423959		696.5113143844		5.12448608154871E-17

				Residue		21		63315.306669505		3015.0146033098

				Overall		22		2163307.09090909

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		11.9355774518		0.2508903104		47.5728912431		7.14705260691809E-23		11.4138223983		12.4573325053
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ADC + Zn + OB

		

				Pure ADC types , Zn activated types, ADC/OB types												x = expected heat of decomposition						y = measured heat of decomposition

						% ADC		% OB		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		62.50		0.00		786		813				660156		638625				97373				0		403		0		41

				Genitron E4-75		75.00		0.00		817		975				950625		796575				225195				50		353		47		85		8

				Genitron P4-15		15.00		0.00		206		195				38025		40170				93302				100		309		93		129		57

				Genitron PA-20		12.50		0.00		163		163				26406		26488				114212				200		235		186		218		155

				Genitron PD-20		12.50		0.00		214		163				26406		34775				114212				300		182		280		307		252

				Genitron PF-30		18.75		0.00		220		244				59414		53625				65897				400		150		373		398		348

				Genitron UA-25		15.63		0.00		204		203				41260		41438				88404				500		140		466		490		442

				Genitron E2-75		75.00		0.00		819		975				950625		798525				225195				600		150		559		584		534

				Genitron VP KA 9183		40.00		0.00		530		520				270400		275600				382				700		182		652		680		625

				Genitron VP KA 9184		40.00		0.00		539		520				270400		280280				382				800		234		745		777		714

				Genitron DL		60.00		0.00		742		780				608400		578760				78146				900		308		839		875		803

				Genitron EPB		55.80		0.00		594		725				526205		430888				50601				1000		402		932		973		891

				Genitron EPC		66.00		0.00		748		858				736164		641784				127840				1100		518		1025		1072		978

				Genitron SCE		70.00		0.00		766		910				828100		697060				167729				1200		655		1118		1171		1066

				Genitron LB-25		13.95		0.00		177		181				32888		32099				101827

				Genitron PB-20		11.16		0.00		149		145				21048		21617				126290

				Genitron PC-20		13.20		0.00		243		172				29447		41699				108144

				Genitron UB-25		13.95		0.00		197		181				32888		35726				101827

				Genitron DP 18/48		90.00		0.00		1196		1170				1368900		1399320				448293

				Genitron LE		60.00		0.00		712		780				608400		555360				78146

				Genitron PB-10		5.58		0.00		112		73				5262		8124				183110

				Genitron UN-30		4.50		0.00		60		59				3422		3510				195323

				Genitron EPE		53.00		19.00		805		881				775315		708819				144451

				Genitron OB		0.00		100.00		1008		1008				1016064		1016064				257604

				Genitron EE-75		39.75		14.25		515		660				436115		340101				25580

				Genitron EO-75		0.00		75.00		868		756				571536		656208				65304

				Genitron VP KA 9182		3.18		1.14		48		53				2791		2536				200365

				Genitron VP KA 9181		5.30		1.90		30		88				7753		2642				170075

				Genitron DP 50/29		15.90		5.70		257		264				69778		67888				55836

														Sums						500		3711044

				Linear Regression Results

				Summary				x = expected heat of decomposition						y = measured heat of decomposition

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9824354024

				R^2		0.9651793199

				Adj. R^2		0.9294650342

				Standard Error		62.5201194757

				Observations		29

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		3033670.36360428		3033670.36360428		776.1198486737		1.98618663281518E-21

				Residue		28		109445.42949917		3908.7653392561

				Overall		29		3143115.79310345

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		0.9318500458		0.0188726755		49.3756196864		8.89664126424948E-29		0.8931910792		0.9705090124





Other

		

				ADC/PTS Types

								% ADC		% PTS		Decomp begin		Decomp max		Decomp end		Decomp heat

				Genitron ER-75		ADC/PTS		64.2		10.8		113		130/200		217		852

				Genitron ACR		ADC/PTS		85.6		14.4		114		130		152		1142

				Other types

						Main comp.		% Main comp.		Activator		% Activator		Decomp begin		Decomp max		Decomp end		Decomp heat

				Genitron KA 9175		Sodium Bicarbonate		95						227		263		288		50

				Genitron DP 35/22		Sodium bicarbonate		45.2						114		116		144		62

				Genitron DP 50/33		Sodium bicarbonate		0						214		231		249		40

				Genitron AFA		-				Zinc carbonate		85								0





ADC_OB

		

				ADC/OB Types

																						Koenen Test				Time/Pressure test

								% ADC		% OB		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy		Orifice		Fragment type		average time		min. Time

				Genitron EPE		ADC/OB		53		19		Zinc oxide		28		109		805		689		1		A		54		51

				Genitron OB		OB		0		100				0		105		1008		0						70		63

				Genitron EE-75		ADC/OB		39.75		14.25		Zinc oxide		21		102		515		516.75

				Genitron EO-75		OB		0		75						95		868		0

				Genitron VP KA 9182		ADC/OB		3.18		1.14		Zinc oxide		1.68		184		48		41.34

				Genitron VP KA 9181		ADC/OB		5.3		1.9		Zinc oxide				191		30		68.9

				Genitron DP 50/29		ADC/OB		15.9		5.7		Zinc oxide		8.4		128		257		206.7





ZN Types

		

				ADC Grades Activated with Zinc Components

								% ADC		Activator		ZnO Content		Decomp begin		Decomp max		Decomp end		Decomp heat		Expected Energy

				Genitron DL		ADC		60		Zinc oxide		26		125		134		154		742		780

				Genitron EPB		ADC		55.8		Zinc oxide		10		96		176		193		594		725.4

				Genitron EPC		ADC		66		Zinc oxide		34		93		156		170		748		858

				Genitron SCE		ADC		70		Zinc oxide		27.4		123		146		162		766		910

				Genitron LB-25		ADC		13.95		Zinc oxide		2.5		140		206/230		255		177		181.35

				Genitron PB-20		ADC		11.16		Zinc oxide		2		149		205/220		251		149		145.08

				Genitron PC-20		ADC		13.2		Zinc oxide		6.8		137		162		229		243		171.6

				Genitron UB-25		ADC		13.95		Zinc oxide		2.5		125		175		185		197		181.35

				Genitron DP 18/48		ADC		90		Zinc oxide		7		123		183		199		1196		1170

				Genitron LE		ADC		60		Zinc oxide		25		122		127		149		712		780

				Genitron PB-10		ADC		5.58		Zinc oxide		1		153		208		249		112		72.54

				Genitron UN-30		ADC		4.5		Zinc carbonate		14.6		132		165		172		60		58.5





Tabelle3

		

						DTA Onset Temperature (°C)

								ADC Content (%)

								0-5		5-10		10-15		15-20		20-25		25-30		30-35		35-40		40-45		45-50		50-55		55-60		60-65		65-70		70-75		75-80		80-85		85-90		90-95		95-100

				ZnO Content (%)		0-5				153		125; 140-149		147-152										149-152								141						146-161

						5-10						137																																123

						10-15		132																						96

						15-20

						20-25

						25-30																										122-125				123

						30-35																												93

						35-40

						40-45

						45-50

						50-55

						55-60

						60-65

						65-70

						70-75

						75-80

						80-85

						85-90

						90-95

						95-100
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				Safety Properties of Genitron Types

				Sample		Main component		% Main comp.		Activator		Activator Content		Inactive ingredients		inact. Ingr. %		Decomp begin		Decomp max		Decomp end		Decomp heat		Sum heat		SADT (°C)				EC A10

				Genitron KA 9175		Sodium Bicarbonate		95.00						Calcium Stearate		5.00		227		263		288		50		50

				Genitron DL		ADC		60.00		Zinc oxide		25.00		Urea		7.50		125		134		154		742		742						347 sec/200 mm

										Zinc stearate		7.50																				not HF

				Genitron EPA		ADC		62.50						Syloid 72		37.50		141		190		213		786		786		> 75

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		Syloid		34.20		96		176		193		594		594		> 75

				Genitron EPC		ADC		66.00		Zinc oxide		34.00						93		156		170		748		748		> 55  < 75		60

				Genitron EPE		ADC		53.00		Zinc oxide		28.00						109		162		179		805		805		> 75				15-36 sec

						OB		19.00																								HF

				Genitron OB		OB		100.00										105		130/162		182		870		1008

																		185		255		327		138

				Genitron SCE		ADC		70.00		Zinc oxide		27.00						123		146		162		766		766		> 55   < 75				37-57 sec

										Zinc stearate		3.00																				HF

				Genitron E4-75		ADC		75.00						EPDM Carrier				146		199		232		817		817

				Genitron EE-75		ADC		39.75		Zinc oxide		21.00		EPDM Carrier				102		166		182		515		515

						OB		14.25

				Genitron EO-75		OB		75.00						EPDM Carrier				95		161/231		249		868		868				55

				Genitron ER-75		ADC		64.20						EPDM Carrier				113		130/200		217		852		852

						PTS		10.80

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		Flexorene		75.00		140		206/230		255		177		177

														Syloid		8.55

				Genitron P4-15		ADC		15.00						LE 7518		85.00		152		208		217		206		206

				Genitron PA-20		ADC		12.50						Stamylan 1808 or 7518		80.00		146		209		235		163		163

														Syloid 72		7.50

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		Stamylan 1808 or 7518		80.00		149		205/220		251		149		149

														Syloid		6.84

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		Stamylan 1808 or 7518		80.00		137		162		229		243		243

				Genitron PD-20		ADC		12.50						Stamylan 1808 or 7518		80.00		149		209		222		214		214

														Sipernat		7.50

				Genitron PF-30		ADC		18.75						LE 7518		70.00		148		201		209		220		220

														Syloid		11.25

				Genitron UA-25		ADC		15.63						Syloid 72		9.38		147		200		208		161		204

														Escorene		75.00		231		250		296		43

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		Syloid		8.55		125		175		185		156		197

														Escorene		75.00		219		246		297		41

				Genitron VP KA 9182		Sodium Bicarbonate		22.80						Calcium carbonate		30.00		184		200/247		306		48		48

						ADC		3.18		Zinc oxide		1.68		Calcium Stearate		1.20

						OB		1.14						EVA		40.00

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		Vanax MBM		1.00		123		183		199		1102		1196				55

														Wingstay L-HLS		1.50		307		350		368		94

														Boric acid		0.50

				Genitron DP 35/22		Sodium bicarbonate		45.20						Monosodium citrate		15.00		114		116		144		17		62

														Citric acid		15.00		237		272		290		31

														Soda ash		15.00		311		313		337		14

														Sylosiv		5.00

														Calcium Stearate		4.80

				Genitron DP 50/33		Sodium bicarbonate		18.08						Monosodium citrate		6.00		214		231		249		40		40

														Citric acid		6.00

														Soda ash		6.00

														Sylosiv		1.92

														Calcium Stearate		1.92

														LDPE Carrier		60.00

				Genitron ACR		ADC		85.60										114		130		152		140		1142		> 75

						PTS		14.40										164		200		215		916

																		300		328		380		86

				Genitron AFA						Zinc carbonate		85.00		Talc		15.00								-

				Genitron LE		ADC		60.00		Zinc oxide		25.00		Urea		15.00		122		127		149		712		712		>55  <75				120 sec / 70 mm
not HF

				Genitron E2-75		ADC		75.00						EPDM Carrier				161		201		229		819		819

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		Syloid		3.42		153		208		249		112		112

														IDPE		90.00

				Genitron UN-30		ADC		4.50		Zinc carbonate		22.50		Escorene		70.00		132		165		172		13		60

														Sylosiv		3.00		190		200		232		47

				Genitron VP KA 9181		Sodium Bicarbonate		38.00						Calcium carbonate		50.00		191		245		269		30		30

						ADC		5.30		Zinc oxide		2.80		Calcium Stearate		2.00

						OB		1.90

				Genitron VP KA 9183		ADC		40.00						EVA		60.00		152		205		216		530		530

				Genitron VP KA 9184		ADC		40.00						IDPE		60.00		149		205		216		539		539

				Genitron DP 50/29		ADC		15.90		Zinc oxide		8.40		EVA		70.00		128		165		190		210		257

						OB		5.70										225		250		310		47
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Pure ADC

		

				Pure ADC Grades																		x = ADC Content						y = Decomposition Energy

								% ADC		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		ADC		62.50		141		786		813				3906		49125				666				0		931		0		69

				Genitron E4-75		ADC		75.00		146		817		975				5625		61275				1468				10		639		118		175		61

				Genitron P4-15		ADC		15.00		152		206		195				225		3090				470				20		438		236		283		188

				Genitron PA-20		ADC		12.50		146		163		163				156		2038				585				30		330		354		395		312

				Genitron PD-20		ADC		12.50		149		214		163				156		2675				585				40		315		471		512		431

				Genitron PF-30		ADC		18.75		148		220		244				352		4125				322				50		391		589		634		545

				Genitron UA-25		ADC		15.63		147		204		203				244		3188				444				60		561		707		761		654

				Genitron E2-75		ADC		75.00		161		819		975				5625		61425				1468				70		822		825		890		760

				Genitron VP KA 9183		ADC		40.00		152		530		520				1600		21200				11				80		1176		943		1020		865

				Genitron VP KA 9184		ADC		40.00		149		539		520				1600		21560				11				90		1623		1061		1152		970

																												100		2161		1179		1284		1073

				Sum				366.88				4498						19489		229700		37		6030				10		639		118		175		61

				Linear Regression Results

				1 a) Pure ADC types		x = ADC Content				y = Decomposition Energy						Forced Origin (x=0//y=0)

				Summary

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9821620595

				R^2		0.964642311

				Adj. R^2		0.8535311999

				Standard Error		52.780001866

				Observations		10

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		684012.042627222		684012.042627222		245.5415230938		0.0000002745

				Residue		9		25071.5573727777		2785.7285969753

				Overall		10		709083.6

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		11.7858617441		0.3780676996		31.1739451886		0.0000000002		10.9306125377		12.6411109506
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Decomp heat

Regression line

Upper confidence limit

Lower confidence limit

ADC Content (%)

Heat of decomp (J/g)

Pure ADC types

786.0

0.0

69.03228338839749

817.0

117.85861744132444

175.01930227479443

60.69793260785444

206.0

235.71723488264888

283.0670889031758

188.36738086212196

163.0

353.5758523239733

394.67877807406785

312.4729265738788

214.0
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511.55515494126416
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220.0
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819.0

825.0103220892711
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760.1490218693818

530.0

942.8689395305955

1020.4467412348231
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1151.8451700476855

969.6099438961543

1178.5861744132444

1283.7493835327273

1073.4229652937615



Zn activ

		

				ADC Grades Activated with Zinc Components

								% ADC		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron DL		ADC		60.00		Zinc oxide		26.00		125		742		780				3600		44520				455				0		798		0		62

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		96		594		725				3114		33145				293				5		680		60		118		3

				Genitron EPC		ADC		66.00		Zinc oxide		34.00		93		748		858				4356		49368				746				10		578		120		173		67

				Genitron SCE		ADC		70.00		Zinc oxide		27.40		123		766		910				4900		53620				981				20		424		241		286		195

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		140		177		181				195		2469				611				30		335		361		401		321

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		149		149		145				125		1663				757				40		311		482		520		443

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		137		243		172				174		3208				649				50		352		602		643		561

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		125		197		181				195		2748				611				60		458		722		769		675

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		123		1196		1170				8100		107640				2634				70		630		843		898		787

				Genitron LE		ADC		60.00		Zinc oxide		25.00		122		712		780				3600		42720				455				80		867		963		1028		898

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		153		112		73				31		625				1095				90		1169		1083		1159		1008

				Genitron UN-30		ADC		4.50		Zinc carbonate		14.60		132		60		59				20		270				1168				100		1536		1204		1290		1118

																				Sums		28409		341996		39		10457

				Linear Regression Results

				Summary				x = ADC Content		y = Decomposition Energy

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9869894273

				R^2		0.9741481296

				Adj. R^2		0.8832390387

				Standard Error		58.3930283701

				Observations		12

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		1413343.46328212		1413343.46328212		414.5011276023		0.0000000018

				Residue		11		37507.2033845451		3409.7457622314

				Overall		12		1450850.66666667

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		12.0382869988		0.3464438816		34.7481587608		0		11.275768771		12.8008052266
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197.0

842.680089916522
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1117.5634943738896
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ADC + Zn

		

				Pure ADC Grades + Zn activated Types

								% ADC		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		ADC		62.50						141		786		813				3906		49125				611				0		404		0		42

				Genitron E4-75		ADC		75.00						146		817		975				5625		61275				1386				4		352		48		87		9

				Genitron P4-15		ADC		15.00						152		206		195				225		3090				519				10		284		119		154		84

				Genitron PA-20		ADC		12.50						146		163		163				156		2038				639				20		201		239		268		209

				Genitron PD-20		ADC		12.50						149		214		163				156		2675				639				30		155		358		384		332

				Genitron PF-30		ADC		18.75						148		220		244				352		4125				362				40		144		477		502		452

				Genitron UA-25		ADC		15.63						147		204		203				244		3188				491				50		171		597		624		570

				Genitron E2-75		ADC		75.00						161		819		975				5625		61425				1386				60		234		716		748		684

				Genitron VP KA 9183		ADC		40.00						152		530		520				1600		21200				5				70		333		835		873		798

				Genitron VP KA 9184		ADC		40.00						149		539		520				1600		21560				5				80		469		955		1000		910

				Genitron DL		ADC		60.00		Zinc oxide		26.00		125		742		780				3600		44520				494				90		642		1074		1127		1022

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		96		594		725				3114		33145				325				100		851		1194		1254		1133

				Genitron EPC		ADC		66.00		Zinc oxide		34.00		93		748		858				4356		49368				797				23		186		269		297		240

				Genitron SCE		ADC		70.00		Zinc oxide		27.40		123		766		910				4900		53620				1039

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		140		177		181				195		2469				568

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		149		149		145				125		1663				708

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		137		243		172				174		3208				604

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		125		197		181				195		2748				568

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		123		1196		1170				8100		107640				2728

				Genitron LE		ADC		60.00		Zinc oxide		25.00		122		712		780				3600		42720				494

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		153		112		73				31		625				1036

				Genitron UN-30		ADC		4.50		Zinc carbonate		14.60		132		60		59				20		270				1107

																				Sums		47898		571696		38		16508

				Linear Regression Results

				Summary				x = ADC Content				y = Decomposition Energy

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9852574125

				R^2		0.9707321688

				Adj. R^2		0.9231131212

				Standard Error		54.9091486303

				Observations		22

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		2099991.78423959		2099991.78423959		696.5113143844		5.12448608154871E-17

				Residue		21		63315.306669505		3015.0146033098

				Overall		22		2163307.09090909

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		11.9355774518		0.2508903104		47.5728912431		7.14705260691809E-23		11.4138223983		12.4573325053
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Decomp heat

"Regression line"

"Upper confidence limit"
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Heat of Decomposition
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569.5893261182729

204.0

596.7788725903487

623.9684190624245

684.3304410740435

819.0

716.1346471084184

747.9388531427934

797.519694965648

530.0

835.4904216264882

873.4611482873285

909.7898189890101

539.0

954.846196144558

999.9025733001059

1021.5103144050267

742.0

1074.2019706626277

1126.8936269202286

1132.8883407538297

594.0

1193.5577451806973

1254.227149607565

748.0

268.5504926656569

766.0

177.0

149.0

243.0

197.0

1196.0

712.0

112.0

60.0



ADC + Zn + OB

		

				Pure ADC types , Zn activated types, ADC/OB types												x = expected heat of decomposition						y = measured heat of decomposition

						% ADC		% OB		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		62.50		0.00		786		813				660156		638625				97373				0		403		0		41

				Genitron E4-75		75.00		0.00		817		975				950625		796575				225195				50		353		47		85		8

				Genitron P4-15		15.00		0.00		206		195				38025		40170				93302				100		309		93		129		57

				Genitron PA-20		12.50		0.00		163		163				26406		26488				114212				200		235		186		218		155

				Genitron PD-20		12.50		0.00		214		163				26406		34775				114212				300		182		280		307		252

				Genitron PF-30		18.75		0.00		220		244				59414		53625				65897				400		150		373		398		348

				Genitron UA-25		15.63		0.00		204		203				41260		41438				88404				500		140		466		490		442

				Genitron E2-75		75.00		0.00		819		975				950625		798525				225195				600		150		559		584		534

				Genitron VP KA 9183		40.00		0.00		530		520				270400		275600				382				700		182		652		680		625

				Genitron VP KA 9184		40.00		0.00		539		520				270400		280280				382				800		234		745		777		714

				Genitron DL		60.00		0.00		742		780				608400		578760				78146				900		308		839		875		803

				Genitron EPB		55.80		0.00		594		725				526205		430888				50601				1000		402		932		973		891

				Genitron EPC		66.00		0.00		748		858				736164		641784				127840				1100		518		1025		1072		978

				Genitron SCE		70.00		0.00		766		910				828100		697060				167729				1200		655		1118		1171		1066

				Genitron LB-25		13.95		0.00		177		181				32888		32099				101827

				Genitron PB-20		11.16		0.00		149		145				21048		21617				126290

				Genitron PC-20		13.20		0.00		243		172				29447		41699				108144

				Genitron UB-25		13.95		0.00		197		181				32888		35726				101827

				Genitron DP 18/48		90.00		0.00		1196		1170				1368900		1399320				448293

				Genitron LE		60.00		0.00		712		780				608400		555360				78146

				Genitron PB-10		5.58		0.00		112		73				5262		8124				183110

				Genitron UN-30		4.50		0.00		60		59				3422		3510				195323

				Genitron EPE		53.00		19.00		805		881				775315		708819				144451

				Genitron OB		0.00		100.00		1008		1008				1016064		1016064				257604

				Genitron EE-75		39.75		14.25		515		660				436115		340101				25580

				Genitron EO-75		0.00		75.00		868		756				571536		656208				65304

				Genitron VP KA 9182		3.18		1.14		48		53				2791		2536				200365

				Genitron VP KA 9181		5.30		1.90		30		88				7753		2642				170075

				Genitron DP 50/29		15.90		5.70		257		264				69778		67888				55836

														Sums						500		3711044

				Linear Regression Results

				Summary				x = expected heat of decomposition						y = measured heat of decomposition

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9824354024

				R^2		0.9651793199

				Adj. R^2		0.9294650342

				Standard Error		62.5201194757

				Observations		29

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		3033670.36360428		3033670.36360428		776.1198486737		1.98618663281518E-21

				Residue		28		109445.42949917		3908.7653392561

				Overall		29		3143115.79310345

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		0.9318500458		0.0188726755		49.3756196864		8.89664126424948E-29		0.8931910792		0.9705090124





Other

		

				ADC/PTS Types

								% ADC		% PTS		Decomp begin		Decomp max		Decomp end		Decomp heat

				Genitron ER-75		ADC/PTS		64.2		10.8		113		130/200		217		852

				Genitron ACR		ADC/PTS		85.6		14.4		114		130		152		1142

				Other types

						Main comp.		% Main comp.		Activator		% Activator		Decomp begin		Decomp max		Decomp end		Decomp heat

				Genitron KA 9175		Sodium Bicarbonate		95						227		263		288		50

				Genitron DP 35/22		Sodium bicarbonate		45.2						114		116		144		62

				Genitron DP 50/33		Sodium bicarbonate		0						214		231		249		40

				Genitron AFA		-				Zinc carbonate		85								0





ADC_OB

		

				ADC/OB Types

																						Koenen Test				Time/Pressure test

								% ADC		% OB		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy		Orifice		Fragment type		average time		min. Time

				Genitron EPE		ADC/OB		53		19		Zinc oxide		28		109		805		689		1		A		54		51

				Genitron OB		OB		0		100				0		105		1008		0						70		63

				Genitron EE-75		ADC/OB		39.75		14.25		Zinc oxide		21		102		515		516.75

				Genitron EO-75		OB		0		75						95		868		0

				Genitron VP KA 9182		ADC/OB		3.18		1.14		Zinc oxide		1.68		184		48		41.34

				Genitron VP KA 9181		ADC/OB		5.3		1.9		Zinc oxide				191		30		68.9

				Genitron DP 50/29		ADC/OB		15.9		5.7		Zinc oxide		8.4		128		257		206.7





ZN Types

		

				ADC Grades Activated with Zinc Components

								% ADC		Activator		ZnO Content		Decomp begin		Decomp max		Decomp end		Decomp heat		Expected Energy

				Genitron DL		ADC		60		Zinc oxide		26		125		134		154		742		780

				Genitron EPB		ADC		55.8		Zinc oxide		10		96		176		193		594		725.4

				Genitron EPC		ADC		66		Zinc oxide		34		93		156		170		748		858

				Genitron SCE		ADC		70		Zinc oxide		27.4		123		146		162		766		910

				Genitron LB-25		ADC		13.95		Zinc oxide		2.5		140		206/230		255		177		181.35

				Genitron PB-20		ADC		11.16		Zinc oxide		2		149		205/220		251		149		145.08

				Genitron PC-20		ADC		13.2		Zinc oxide		6.8		137		162		229		243		171.6

				Genitron UB-25		ADC		13.95		Zinc oxide		2.5		125		175		185		197		181.35

				Genitron DP 18/48		ADC		90		Zinc oxide		7		123		183		199		1196		1170

				Genitron LE		ADC		60		Zinc oxide		25		122		127		149		712		780

				Genitron PB-10		ADC		5.58		Zinc oxide		1		153		208		249		112		72.54

				Genitron UN-30		ADC		4.5		Zinc carbonate		14.6		132		165		172		60		58.5





Tabelle3

		

						DTA Onset Temperature (°C)

								ADC Content (%)

								0-5		5-10		10-15		15-20		20-25		25-30		30-35		35-40		40-45		45-50		50-55		55-60		60-65		65-70		70-75		75-80		80-85		85-90		90-95		95-100

				ZnO Content (%)		0-5				153		125; 140-149		147-152										149-152								141						146-161

						5-10						137																																123

						10-15		132																						96

						15-20

						20-25

						25-30																										122-125				123

						30-35																												93

						35-40

						40-45

						45-50

						50-55

						55-60

						60-65

						65-70

						70-75

						75-80

						80-85

						85-90

						90-95

						95-100
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				Safety Properties of Genitron Types

				Sample		Main component		% Main comp.		Activator		Activator Content		Inactive ingredients		inact. Ingr. %		Decomp begin		Decomp max		Decomp end		Decomp heat		Sum heat		SADT (°C)				EC A10

				Genitron KA 9175		Sodium Bicarbonate		95.00						Calcium Stearate		5.00		227		263		288		50		50

				Genitron DL		ADC		60.00		Zinc oxide		25.00		Urea		7.50		125		134		154		742		742						347 sec/200 mm

										Zinc stearate		7.50																				not HF

				Genitron EPA		ADC		62.50						Syloid 72		37.50		141		190		213		786		786		> 75

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		Syloid		34.20		96		176		193		594		594		> 75

				Genitron EPC		ADC		66.00		Zinc oxide		34.00						93		156		170		748		748		> 55  < 75		60

				Genitron EPE		ADC		53.00		Zinc oxide		28.00						109		162		179		805		805		> 75				15-36 sec

						OB		19.00																								HF

				Genitron OB		OB		100.00										105		130/162		182		870		1008

																		185		255		327		138

				Genitron SCE		ADC		70.00		Zinc oxide		27.00						123		146		162		766		766		> 55   < 75				37-57 sec

										Zinc stearate		3.00																				HF

				Genitron E4-75		ADC		75.00						EPDM Carrier				146		199		232		817		817

				Genitron EE-75		ADC		39.75		Zinc oxide		21.00		EPDM Carrier				102		166		182		515		515

						OB		14.25

				Genitron EO-75		OB		75.00						EPDM Carrier				95		161/231		249		868		868				55

				Genitron ER-75		ADC		64.20						EPDM Carrier				113		130/200		217		852		852

						PTS		10.80

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		Flexorene		75.00		140		206/230		255		177		177

														Syloid		8.55

				Genitron P4-15		ADC		15.00						LE 7518		85.00		152		208		217		206		206

				Genitron PA-20		ADC		12.50						Stamylan 1808 or 7518		80.00		146		209		235		163		163

														Syloid 72		7.50

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		Stamylan 1808 or 7518		80.00		149		205/220		251		149		149

														Syloid		6.84

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		Stamylan 1808 or 7518		80.00		137		162		229		243		243

				Genitron PD-20		ADC		12.50						Stamylan 1808 or 7518		80.00		149		209		222		214		214

														Sipernat		7.50

				Genitron PF-30		ADC		18.75						LE 7518		70.00		148		201		209		220		220

														Syloid		11.25

				Genitron UA-25		ADC		15.63						Syloid 72		9.38		147		200		208		161		204

														Escorene		75.00		231		250		296		43

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		Syloid		8.55		125		175		185		156		197

														Escorene		75.00		219		246		297		41

				Genitron VP KA 9182		Sodium Bicarbonate		22.80						Calcium carbonate		30.00		184		200/247		306		48		48

						ADC		3.18		Zinc oxide		1.68		Calcium Stearate		1.20

						OB		1.14						EVA		40.00

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		Vanax MBM		1.00		123		183		199		1102		1196				55

														Wingstay L-HLS		1.50		307		350		368		94

														Boric acid		0.50

				Genitron DP 35/22		Sodium bicarbonate		45.20						Monosodium citrate		15.00		114		116		144		17		62

														Citric acid		15.00		237		272		290		31

														Soda ash		15.00		311		313		337		14

														Sylosiv		5.00

														Calcium Stearate		4.80

				Genitron DP 50/33		Sodium bicarbonate		18.08						Monosodium citrate		6.00		214		231		249		40		40

														Citric acid		6.00

														Soda ash		6.00

														Sylosiv		1.92

														Calcium Stearate		1.92

														LDPE Carrier		60.00

				Genitron ACR		ADC		85.60										114		130		152		140		1142		> 75

						PTS		14.40										164		200		215		916

																		300		328		380		86

				Genitron AFA						Zinc carbonate		85.00		Talc		15.00								-

				Genitron LE		ADC		60.00		Zinc oxide		25.00		Urea		15.00		122		127		149		712		712		>55  <75				120 sec / 70 mm
not HF

				Genitron E2-75		ADC		75.00						EPDM Carrier				161		201		229		819		819

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		Syloid		3.42		153		208		249		112		112

														IDPE		90.00

				Genitron UN-30		ADC		4.50		Zinc carbonate		22.50		Escorene		70.00		132		165		172		13		60

														Sylosiv		3.00		190		200		232		47

				Genitron VP KA 9181		Sodium Bicarbonate		38.00						Calcium carbonate		50.00		191		245		269		30		30

						ADC		5.30		Zinc oxide		2.80		Calcium Stearate		2.00

						OB		1.90

				Genitron VP KA 9183		ADC		40.00						EVA		60.00		152		205		216		530		530

				Genitron VP KA 9184		ADC		40.00						IDPE		60.00		149		205		216		539		539

				Genitron DP 50/29		ADC		15.90		Zinc oxide		8.40		EVA		70.00		128		165		190		210		257

						OB		5.70										225		250		310		47
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Pure ADC

		

				Pure ADC Grades																		x = ADC Content						y = Decomposition Energy

								% ADC		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		ADC		62.50		141		786		813				3906		49125				666				0		931		0		69

				Genitron E4-75		ADC		75.00		146		817		975				5625		61275				1468				10		639		118		175		61

				Genitron P4-15		ADC		15.00		152		206		195				225		3090				470				20		438		236		283		188

				Genitron PA-20		ADC		12.50		146		163		163				156		2038				585				30		330		354		395		312

				Genitron PD-20		ADC		12.50		149		214		163				156		2675				585				40		315		471		512		431

				Genitron PF-30		ADC		18.75		148		220		244				352		4125				322				50		391		589		634		545

				Genitron UA-25		ADC		15.63		147		204		203				244		3188				444				60		561		707		761		654

				Genitron E2-75		ADC		75.00		161		819		975				5625		61425				1468				70		822		825		890		760

				Genitron VP KA 9183		ADC		40.00		152		530		520				1600		21200				11				80		1176		943		1020		865

				Genitron VP KA 9184		ADC		40.00		149		539		520				1600		21560				11				90		1623		1061		1152		970

																												100		2161		1179		1284		1073

				Sum				366.88				4498						19489		229700		37		6030				10		639		118		175		61

				Linear Regression Results

				1 a) Pure ADC types		x = ADC Content				y = Decomposition Energy						Forced Origin (x=0//y=0)

				Summary

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9821620595

				R^2		0.964642311

				Adj. R^2		0.8535311999

				Standard Error		52.780001866

				Observations		10

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		684012.042627222		684012.042627222		245.5415230938		0.0000002745

				Residue		9		25071.5573727777		2785.7285969753

				Overall		10		709083.6

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		11.7858617441		0.3780676996		31.1739451886		0.0000000002		10.9306125377		12.6411109506
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Diagr_ADCpure

		62.5		0.0		0.0		0.0

		75.0		10.0		10.0		10.0

		15.0		20.0		20.0		20.0

		12.5		30.0		30.0		30.0

		12.5		40.0		40.0		40.0

		18.75		50.0		50.0		50.0

		15.625		60.0		60.0		60.0

		75.0		70.0		70.0		70.0

		40.0		80.0		80.0		80.0

		40.0		90.0		90.0		90.0

				100.0		100.0		100.0



Decomp heat

Regression line

Upper confidence limit

Lower confidence limit

ADC Content (%)

Heat of decomp (J/g)

Pure ADC types

786.0

0.0

69.03228338839749

817.0

117.85861744132444

175.01930227479443

60.69793260785444

206.0

235.71723488264888

283.0670889031758

188.36738086212196

163.0

353.5758523239733

394.67877807406785

312.4729265738788

214.0

471.43446976529776

511.55515494126416

431.31378458933136

220.0

589.2930872066222

634.0442357625966

544.5419386506478

204.0

707.1517046479466

760.709507622746

653.5939016731473

819.0

825.0103220892711

889.8716223091603

760.1490218693818

530.0

942.8689395305955

1020.4467412348231

865.291137826368

539.0

1060.72755697192

1151.8451700476855

969.6099438961543

1178.5861744132444

1283.7493835327273

1073.4229652937615



Zn activ

		

				ADC Grades Activated with Zinc Components

								% ADC		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron DL		ADC		60.00		Zinc oxide		26.00		125		742		780				3600		44520				455				0		798		0		62

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		96		594		725				3114		33145				293				5		680		60		118		3

				Genitron EPC		ADC		66.00		Zinc oxide		34.00		93		748		858				4356		49368				746				10		578		120		173		67

				Genitron SCE		ADC		70.00		Zinc oxide		27.40		123		766		910				4900		53620				981				20		424		241		286		195

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		140		177		181				195		2469				611				30		335		361		401		321

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		149		149		145				125		1663				757				40		311		482		520		443

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		137		243		172				174		3208				649				50		352		602		643		561

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		125		197		181				195		2748				611				60		458		722		769		675

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		123		1196		1170				8100		107640				2634				70		630		843		898		787

				Genitron LE		ADC		60.00		Zinc oxide		25.00		122		712		780				3600		42720				455				80		867		963		1028		898

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		153		112		73				31		625				1095				90		1169		1083		1159		1008

				Genitron UN-30		ADC		4.50		Zinc carbonate		14.60		132		60		59				20		270				1168				100		1536		1204		1290		1118

																				Sums		28409		341996		39		10457

				Linear Regression Results

				Summary				x = ADC Content		y = Decomposition Energy

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9869894273

				R^2		0.9741481296

				Adj. R^2		0.8832390387

				Standard Error		58.3930283701

				Observations		12

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		1413343.46328212		1413343.46328212		414.5011276023		0.0000000018

				Residue		11		37507.2033845451		3409.7457622314

				Overall		12		1450850.66666667

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		12.0382869988		0.3464438816		34.7481587608		0		11.275768771		12.8008052266





Diagr_Zn activ
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Regression line
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ADC + Zn

		

				Pure ADC Grades + Zn activated Types

								% ADC		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		ADC		62.50						141		786		813				3906		49125				611				0		404		0		42

				Genitron E4-75		ADC		75.00						146		817		975				5625		61275				1386				4		352		48		87		9

				Genitron P4-15		ADC		15.00						152		206		195				225		3090				519				10		284		119		154		84

				Genitron PA-20		ADC		12.50						146		163		163				156		2038				639				20		201		239		268		209

				Genitron PD-20		ADC		12.50						149		214		163				156		2675				639				30		155		358		384		332

				Genitron PF-30		ADC		18.75						148		220		244				352		4125				362				40		144		477		502		452

				Genitron UA-25		ADC		15.63						147		204		203				244		3188				491				50		171		597		624		570

				Genitron E2-75		ADC		75.00						161		819		975				5625		61425				1386				60		234		716		748		684

				Genitron VP KA 9183		ADC		40.00						152		530		520				1600		21200				5				70		333		835		873		798

				Genitron VP KA 9184		ADC		40.00						149		539		520				1600		21560				5				80		469		955		1000		910

				Genitron DL		ADC		60.00		Zinc oxide		26.00		125		742		780				3600		44520				494				90		642		1074		1127		1022

				Genitron EPB		ADC		55.80		Zinc oxide		10.00		96		594		725				3114		33145				325				100		851		1194		1254		1133

				Genitron EPC		ADC		66.00		Zinc oxide		34.00		93		748		858				4356		49368				797				23		186		269		297		240

				Genitron SCE		ADC		70.00		Zinc oxide		27.40		123		766		910				4900		53620				1039

				Genitron LB-25		ADC		13.95		Zinc oxide		2.50		140		177		181				195		2469				568

				Genitron PB-20		ADC		11.16		Zinc oxide		2.00		149		149		145				125		1663				708

				Genitron PC-20		ADC		13.20		Zinc oxide		6.80		137		243		172				174		3208				604

				Genitron UB-25		ADC		13.95		Zinc oxide		2.50		125		197		181				195		2748				568

				Genitron DP 18/48		ADC		90.00		Zinc oxide		7.00		123		1196		1170				8100		107640				2728

				Genitron LE		ADC		60.00		Zinc oxide		25.00		122		712		780				3600		42720				494

				Genitron PB-10		ADC		5.58		Zinc oxide		1.00		153		112		73				31		625				1036

				Genitron UN-30		ADC		4.50		Zinc carbonate		14.60		132		60		59				20		270				1107

																				Sums		47898		571696		38		16508

				Linear Regression Results

				Summary				x = ADC Content				y = Decomposition Energy

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9852574125

				R^2		0.9707321688

				Adj. R^2		0.9231131212

				Standard Error		54.9091486303

				Observations		22

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		2099991.78423959		2099991.78423959		696.5113143844		5.12448608154871E-17

				Residue		21		63315.306669505		3015.0146033098

				Overall		22		2163307.09090909

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		11.9355774518		0.2508903104		47.5728912431		7.14705260691809E-23		11.4138223983		12.4573325053
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Decomp heat
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ADC + Zn + OB

		

				Pure ADC types , Zn activated types, ADC/OB types												x = expected heat of decomposition						y = measured heat of decomposition

						% ADC		% OB		Decomp heat		Expected Energy				X square		X*Y		X average		(X - X aver)^2				x0		Confidence		y0		Upper confidence interval		Lower confidence interval

				Genitron EPA		62.50		0.00		786		813				660156		638625				97373				0		403		0		41

				Genitron E4-75		75.00		0.00		817		975				950625		796575				225195				50		353		47		85		8

				Genitron P4-15		15.00		0.00		206		195				38025		40170				93302				100		309		93		129		57

				Genitron PA-20		12.50		0.00		163		163				26406		26488				114212				200		235		186		218		155

				Genitron PD-20		12.50		0.00		214		163				26406		34775				114212				300		182		280		307		252

				Genitron PF-30		18.75		0.00		220		244				59414		53625				65897				400		150		373		398		348

				Genitron UA-25		15.63		0.00		204		203				41260		41438				88404				500		140		466		490		442

				Genitron E2-75		75.00		0.00		819		975				950625		798525				225195				600		150		559		584		534

				Genitron VP KA 9183		40.00		0.00		530		520				270400		275600				382				700		182		652		680		625

				Genitron VP KA 9184		40.00		0.00		539		520				270400		280280				382				800		234		745		777		714

				Genitron DL		60.00		0.00		742		780				608400		578760				78146				900		308		839		875		803

				Genitron EPB		55.80		0.00		594		725				526205		430888				50601				1000		402		932		973		891

				Genitron EPC		66.00		0.00		748		858				736164		641784				127840				1100		518		1025		1072		978

				Genitron SCE		70.00		0.00		766		910				828100		697060				167729				1200		655		1118		1171		1066

				Genitron LB-25		13.95		0.00		177		181				32888		32099				101827

				Genitron PB-20		11.16		0.00		149		145				21048		21617				126290

				Genitron PC-20		13.20		0.00		243		172				29447		41699				108144

				Genitron UB-25		13.95		0.00		197		181				32888		35726				101827

				Genitron DP 18/48		90.00		0.00		1196		1170				1368900		1399320				448293

				Genitron LE		60.00		0.00		712		780				608400		555360				78146

				Genitron PB-10		5.58		0.00		112		73				5262		8124				183110

				Genitron UN-30		4.50		0.00		60		59				3422		3510				195323

				Genitron EPE		53.00		19.00		805		881				775315		708819				144451

				Genitron OB		0.00		100.00		1008		1008				1016064		1016064				257604

				Genitron EE-75		39.75		14.25		515		660				436115		340101				25580

				Genitron EO-75		0.00		75.00		868		756				571536		656208				65304

				Genitron VP KA 9182		3.18		1.14		48		53				2791		2536				200365

				Genitron VP KA 9181		5.30		1.90		30		88				7753		2642				170075

				Genitron DP 50/29		15.90		5.70		257		264				69778		67888				55836

														Sums						500		3711044

				Linear Regression Results

				Summary				x = expected heat of decomposition						y = measured heat of decomposition

				Regression Statistics

				Multiple Correlation coeff. (R)		0.9824354024

				R^2		0.9651793199

				Adj. R^2		0.9294650342

				Standard Error		62.5201194757

				Observations		29

				ANOVA

						Degr. freedom		Sums squares (SS)		Aver. Sum squ. (ASS)		F Check		F crit

				Regression		1		3033670.36360428		3033670.36360428		776.1198486737		1.98618663281518E-21

				Residue		28		109445.42949917		3908.7653392561

				Overall		29		3143115.79310345

						Coefficients		Standard error		t-Statistics		P value		Lower 95%		Upper 95%

				Intercept		0

				Slope		0.9318500458		0.0188726755		49.3756196864		8.89664126424948E-29		0.8931910792		0.9705090124





Other

		

				ADC/PTS Types

								% ADC		% PTS		Decomp begin		Decomp max		Decomp end		Decomp heat

				Genitron ER-75		ADC/PTS		64.2		10.8		113		130/200		217		852

				Genitron ACR		ADC/PTS		85.6		14.4		114		130		152		1142

				Other types

						Main comp.		% Main comp.		Activator		% Activator		Decomp begin		Decomp max		Decomp end		Decomp heat

				Genitron KA 9175		Sodium Bicarbonate		95						227		263		288		50

				Genitron DP 35/22		Sodium bicarbonate		45.2						114		116		144		62

				Genitron DP 50/33		Sodium bicarbonate		0						214		231		249		40

				Genitron AFA		-				Zinc carbonate		85								0





ADC_OB

		

				ADC/OB Types

																						Koenen Test				Time/Pressure test

								% ADC		% OB		Activator		ZnO Content		Decomp begin		Decomp heat		Expected Energy		Orifice		Fragment type		average time		min. Time

				Genitron EPE		ADC/OB		53		19		Zinc oxide		28		109		805		689		1		A		54		51

				Genitron OB		OB		0		100				0		105		1008		0						70		63

				Genitron EE-75		ADC/OB		39.75		14.25		Zinc oxide		21		102		515		516.75

				Genitron EO-75		OB		0		75						95		868		0

				Genitron VP KA 9182		ADC/OB		3.18		1.14		Zinc oxide		1.68		184		48		41.34

				Genitron VP KA 9181		ADC/OB		5.3		1.9		Zinc oxide				191		30		68.9

				Genitron DP 50/29		ADC/OB		15.9		5.7		Zinc oxide		8.4		128		257		206.7





ZN Types

		

				ADC Grades Activated with Zinc Components

								% ADC		Activator		ZnO Content		Decomp begin		Decomp max		Decomp end		Decomp heat		Expected Energy

				Genitron DL		ADC		60		Zinc oxide		26		125		134		154		742		780

				Genitron EPB		ADC		55.8		Zinc oxide		10		96		176		193		594		725.4

				Genitron EPC		ADC		66		Zinc oxide		34		93		156		170		748		858

				Genitron SCE		ADC		70		Zinc oxide		27.4		123		146		162		766		910

				Genitron LB-25		ADC		13.95		Zinc oxide		2.5		140		206/230		255		177		181.35

				Genitron PB-20		ADC		11.16		Zinc oxide		2		149		205/220		251		149		145.08

				Genitron PC-20		ADC		13.2		Zinc oxide		6.8		137		162		229		243		171.6

				Genitron UB-25		ADC		13.95		Zinc oxide		2.5		125		175		185		197		181.35

				Genitron DP 18/48		ADC		90		Zinc oxide		7		123		183		199		1196		1170

				Genitron LE		ADC		60		Zinc oxide		25		122		127		149		712		780

				Genitron PB-10		ADC		5.58		Zinc oxide		1		153		208		249		112		72.54

				Genitron UN-30		ADC		4.5		Zinc carbonate		14.6		132		165		172		60		58.5





Tabelle3

		

						DTA Onset Temperature (°C)

								ADC Content (%)

								0-5		5-10		10-15		15-20		20-25		25-30		30-35		35-40		40-45		45-50		50-55		55-60		60-65		65-70		70-75		75-80		80-85		85-90		90-95		95-100

				ZnO Content (%)		0-5				153		125; 140-149		147-152										149-152								141						146-161

						5-10						137																																123

						10-15		132																						96

						15-20

						20-25

						25-30																										122-125				123

						30-35																												93

						35-40

						40-45

						45-50

						50-55

						55-60

						60-65

						65-70

						70-75

						75-80

						80-85

						85-90

						90-95

						95-100
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