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Formulate a PUD to meet the highest demands.
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Ymer™ N120

Benefits

» Enables solvent free PUDs

* pH independent stability

 Increased freeze/thaw stability

« Improves flexibility and solvent resistance

* Ready to use - increased plant through-put

oo,

A nonionic dispersing monomer for no/low solvent PUDs
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Presentation Notes
Ymer™ N120 
A nonionic dispersing monomer for low solvent or solvent free PUDs 

The features of using Ymer™ N120 are:
pH and salt stability
Increased freeze/thaw stability 
Solvent resistance
Flexibility
Enables solvent free PUDs

Use as it is or in combination with Bis-MPA

Reduces the amount of amines used for stabilization and the need of solvents
Ready to use, no additional synthesis step required, e.g. compared to adduct process
Low viscosity product, decreases or eliminates the need “for” co solvents during the prepolymer synthesis and improves film formation (less need for coalescing agents)
Two hydroxyl groups enable incorporation along the polymer backbone 
 No end capping of the polymer
Incorporation of Ymer™ N120 offers:
 Highly increased stability towards electrolytes (salts) and low pH
 Increased freeze/thaw stability (compared to MPEG 750) 
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Polyurethane polymer
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Additional advantages of Ymer™ N120

» Reduces the need of amines and solvents for low VOC PUDs

» Ready to use, no additional synthesis step required

 Incorporation along the polymer backbone with no end capping of the polymer
» Highly increased stability towards electrolytes (salts)

» High stability independent of pH

Sediment formed from the unstable dispersion

Suitable Starting pre- —e—Non-ionic ~ —#— Anionic | ‘ —+—Non-ionic Anionic
polymer formulation: 100 100
g 757 g 75
10 wt% Ymer™ B 5
: g 50 g 50
3 wt% Bis-MPA g ] 2
g 2571 . = 25
05@ 0 +—¢——+——+——+——o
0 01 0.2 03 002 005 01 015 02 025

Addition of HCI (M) Addition of CaCl, (M)
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Presentation Notes
Reduces the amount of amines used for stabilization and the need of solvents
Ready to use, no additional synthesis step required, e.g. compared to adduct process
Low viscosity product, decreases or eliminates the need “for” co solvents during the prepolymer synthesis and improves film formation (less need for coalescing agents)
Two hydroxyl groups enable incorporation along the polymer backbone 
 No end capping of the polymer
Incorporation of Ymer™ N120 offers:
 Highly increased stability towards electrolytes (salts) and low pH
 Increased freeze/thaw stability (compared to MPEG 750) 
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recipes

		

						formrez		90		47.8								67.5		34.0221774194								83		49.0

						mpeg 1000		13.5		7.2								14.4		7.2580645161								18		10.6

						tmp		1.8		1.0								5.9		2.9737903226								0		0.0

						bis-mpa		2.8		1.5								2.5		1.2600806452								4.4		2.6

						nmp		33		17.5								33		16.6330645161								0		0.0

						hmdi		47		25.0								75.1		37.8528225806								64		37.8

								188.1		100								198.4		100								169.4		100

										188.1		41.2						198.4		40.7978614024								169.4		33.70

						tea				1.7		0.4						1.7		0.3495784495								3		0.60

						water				265		58.0						280		57.5776269792								325		64.66

						eda				2		0.4						6.2		1.2749331688								5.2		1.03

										456.8		100						486.3		100								502.6		100

										0.3476																		solids		0.3534

		adduct

		ipdi		30		222.23		0.135

		mpeg 750		102		750		0.136		mol NH		0.133

		DEA		14		105.14		0.133		mol NCO		0.136

				146		1077.37						0.269

								A				mol		nnco		noh		n urea		B				C				D				E

						Fomrez		83		1001		0.0829170829				0.1658341658				83				84				82				90

						Bis-MPA		4.4		134		0.0328358209				0.0656716418				9.5				4.4				4.4				2.8

						PEG 600				600														15

						TMPEO18		18		940		0.0191489362				0.0382978723

						MPEG 1000				1000																						13.5

						Adducct				1077																		22

						TMP				134.18																						1.8

						HMDI		64		262.35		0.2439489232		0.4878978464						73				67				64				47

						TEA		3.1		101.2		0.0306324111								6.5				3				3				1.7

						Water		330												320				330				330				265

						NMP														20												33

						EDA		5.5		60.1		0.0915141431						0.1830282862		6				5.5				5.5				2

						Total:		508						0.4878978464		0.26980368		0.1830282862		518				508.9				510.9				456.8

														total		0.4528319662

						dry:		174.9

								B				mol		nnco		noh		n urea

						Fomrez		83		1001		0.0829170829				0.1658341658

						Bis-MPA		9.5		134		0.0708955224				0.1417910448

						PEG 600				600

						TMPEO18				940		0

						MPEG 1000				1000

						Adducct				1077

						TMP				134.18

						HMDI		73		262.35		0.2782542405		0.556508481

						TEA		6.5		101.2		0.064229249

						Water		320

						NMP		20

						EDA		6		60.1		0.0998336106						0.1996672213

																				solid %		% nco/nh/solid

						Total:		518						0.556508481		0.3076252106		0.1996672213		171.5		0.0029579734

														total		0.5072924319

						dry:		171.5

								C				mol		nnco		noh		n urea

						Fomrez		84		1001		0.0839160839				0.1678321678

						Bis-MPA		4.4		134		0.0328358209				0.0656716418

						PEG 600		15		600		0.025				0.05

						TMPEO18				940		0				0

						MPEG 1000				1000

						Adducct				1077

						TMP				134.18

						HMDI		67		262.35		0.255384029		0.5107680579

						TEA		3		101.2		0.0296442688

						Water		330

						NMP

						EDA		5.5		60.1		0.0915141431						0.1830282862

																				solid %		% nco/nh/solid

						Total:		508.9						0.5107680579		0.2835038096		0.1830282862		175.9		0.0026522575

														total		0.4665320958

						dry:		175.9

								D				mol		nnco		noh		n urea

						Fomrez		82		1001		0.0819180819				0.1638361638

						Bis-MPA		4.4		134		0.0328358209				0.0656716418

						PEG 600				600

						TMPEO18				940		0				0

						MPEG 1000				1000

						Adducct		22		1077		0.0204271123				0.0408542247		0.04

						TMP				134.18

						HMDI		64		262.35		0.2439489232		0.4878978464

						TEA		3		101.2		0.0296442688

						Water		330

						NMP

						EDA		5.5		60.1		0.0915141431						0.1830282862

																				solid %		% nco/nh/solid

						Total:		510.9						0.4878978464		0.2703620303		0.2230282862		177.9		0.0027734138

														total		0.4933903165

						dry:		177.9

								E				mol		nnco		noh		n urea

						Fomrez		90		1001		0.0899100899				0.1798201798

						Bis-MPA		2.8		134		0.0208955224				0.0417910448

						PEG 600				600

						TMPEO18				940		0				0

						MPEG 1000		13.5		1000		0.0135				0.0135

						Adducct				1077

						TMP		1.8		134.18		0.0134148159				0.0402444478

						HMDI		47		262.35		0.1791499905		0.3582999809

						TEA		1.7		101.2		0.016798419

						Water		265

						NMP		33

						EDA		2		60.1		0.0332778702						0.0665557404

																				solid %		% nco/nh/solid

						Total:		456.8						0.3582999809		0.2753556724		0.0665557404		157.1		0.0021763935

														total		0.3419114128

						dry:		157.1





recipes

		A - nonionic diol		0.453

		B - anionic		0.507

		C - medial nonionic		0.467

		D - adduct nonionic		0.493

		E' - terminal nonionic		0.341



nco/NH

water drop contact angle (degrees)

13

65

21

37

26



HCl coagulates

		

						nonionic diol		anionic		C - medial nonionic		D - adduct nonionic		E' - terminal nonionic

				0.02		0		2.8571428571		8		0		0

				0.05		0		6.8571428571		13.7142857143		4		0

				0.1		0		11.4285714286		31.4285714286		1.7142857143		0

				0.15		0		16		47.4285714286		0		0

				0.2		0		28		81.1428571429		4		0

				0.25

						A - nonionic diol		B - anionic		C - medial nonionic		D - adduct nonionic		E' - terminal nonionic

				0.02		0		0.05		0.14		0		0

				0.05		0		0.12		0.24		0.07		0

				0.1		0		0.2		0.55		0.03		0

				0.15		0		0.28		0.83		0		0

				0.2		0		0.49		1.42		0.07		-0.007

				0.25

								1.75





HCl coagulates
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anionic

C - medial nonionic

D - adduct nonionic

E' - terminal nonionic

Addition of HCl (M)

wt % coagulate



CaCO3 

		



nonionic diol

anionic

Addition of HCl (M)

wt % coagulate



freezethaw

		

										nonionic		B - anionic		C - medial nonionic		D - adduct nonionic		E - terminal nonionic

								0.02		0		0.2		0.02		0		0

								0.05		0		0.36		0		0		0

								0.1		0		1.34		0.02		0		0

								0.15		0		1.34		0.02		0		0

								0.2		0		1.62		0.01		0		0

								0.25

										A - nonionic diol		B - anionic		C - medial nonionic		D - adduct nonionic		E' - terminal nonionic

								0.02		0		11.4285714286		1.1428571429		0		0

								0.05		0		20.5714285714		0		0		0

								0.1		0		76.5714285714		1.1428571429		0		0

								0.15		0		76.5714285714		1.1428571429		0		0

								0.2		0		92.5714285714		0.5714285714		0		0

								0.25

												1.75





freezethaw

		



A - nonionic diol

B - anionic

Addition of CaCl2 (M)

wt % coagulate



shear stab

		

						as prepared		after freeze/thaw

				A - nonionic diol		7.8		8.7

				B - anionic		13		12

				C - medial nonionic		7.3		20.2

				D - adduct nonionic		6.6		6.7

				E' - terminal nonionic		18		12.5





shear stab

		



as prepared

after freeze/thaw

Viscosity (mPas) 23 C



könig

		

								as prepared		after shear

						A - nonionic diol		7.8		22

						B - anionic		13		11

						C - medial nonionic		7.3		77

						D - adduct nonionic		6.6		6.6

						E' - terminal nonionic		18		31





könig

		



as prepared

after shear

Viscosity (mPas) 23 C



contact angle

		

										wt %

				A - nonionic diol		32		0.453		36.6

				B - anionic		108		0.507		42.6

				C - medial nonionic		34		0.467		38.1

				D - adduct nonionic		42		0.493		38.5

				E' - terminal nonionic		33		0.341		29.9





contact angle

		



König hardness

isocyanate wt %

König hardness (sec)

wt % cycloaliphatic 
polyisocyanate



spot tests

		

												wt %

						A - nonionic diol		13		0.453		36.6

						B - anionic		65		0.507		42.6

						C - medial nonionic		21		0.467		38.1

						D - adduct nonionic		37		0.493		38.5

						E' - terminal nonionic		26		0.341		29.9

						°





spot tests

		



nco/NH

water drop contact angle (degrees)

theoretical urethane/urea bonds (mol)



		A - nonionic diol

		B - anionic

		C - medial nonionic

		D - adduct nonionic

		E' - terminal nonionic



Contact angle

isocyanate wt %

Contact angle °

wt % cycloaliphatic 
polyisocyanate



		

								acetone		water		ethanol (48%)

						Nonionic diol		0		1		1

						Anionic		1		1		3

						C - medial nonionic		2		2		3

						D - adduct nonionic		0		2		3

						E' - terminal nonionic		3		4		4





		



acetone

water

ethanol (48%)

rating in spot tests (0 is best)
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recipes

		

						formrez		90		47.8								67.5		34.0221774194								83		49.0

						mpeg 1000		13.5		7.2								14.4		7.2580645161								18		10.6

						tmp		1.8		1.0								5.9		2.9737903226								0		0.0

						bis-mpa		2.8		1.5								2.5		1.2600806452								4.4		2.6

						nmp		33		17.5								33		16.6330645161								0		0.0

						hmdi		47		25.0								75.1		37.8528225806								64		37.8

								188.1		100								198.4		100								169.4		100

										188.1		41.2						198.4		40.7978614024								169.4		33.70

						tea				1.7		0.4						1.7		0.3495784495								3		0.60

						water				265		58.0						280		57.5776269792								325		64.66

						eda				2		0.4						6.2		1.2749331688								5.2		1.03

										456.8		100						486.3		100								502.6		100

										0.3476																		solids		0.3534

		adduct

		ipdi		30		222.23		0.135

		mpeg 750		102		750		0.136		mol NH		0.133

		DEA		14		105.14		0.133		mol NCO		0.136

				146		1077.37						0.269

								A				mol		nnco		noh		n urea		B				C				D				E

						Fomrez		83		1001		0.0829170829				0.1658341658				83				84				82				90

						Bis-MPA		4.4		134		0.0328358209				0.0656716418				9.5				4.4				4.4				2.8

						PEG 600				600														15

						TMPEO18		18		940		0.0191489362				0.0382978723

						MPEG 1000				1000																						13.5

						Adducct				1077																		22

						TMP				134.18																						1.8

						HMDI		64		262.35		0.2439489232		0.4878978464						73				67				64				47

						TEA		3.1		101.2		0.0306324111								6.5				3				3				1.7

						Water		330												320				330				330				265

						NMP														20												33

						EDA		5.5		60.1		0.0915141431						0.1830282862		6				5.5				5.5				2

						Total:		508						0.4878978464		0.26980368		0.1830282862		518				508.9				510.9				456.8

														total		0.4528319662

						dry:		174.9

								B				mol		nnco		noh		n urea

						Fomrez		83		1001		0.0829170829				0.1658341658

						Bis-MPA		9.5		134		0.0708955224				0.1417910448

						PEG 600				600

						TMPEO18				940		0

						MPEG 1000				1000

						Adducct				1077

						TMP				134.18

						HMDI		73		262.35		0.2782542405		0.556508481

						TEA		6.5		101.2		0.064229249

						Water		320

						NMP		20

						EDA		6		60.1		0.0998336106						0.1996672213

																				solid %		% nco/nh/solid

						Total:		518						0.556508481		0.3076252106		0.1996672213		171.5		0.0029579734

														total		0.5072924319

						dry:		171.5

								C				mol		nnco		noh		n urea

						Fomrez		84		1001		0.0839160839				0.1678321678

						Bis-MPA		4.4		134		0.0328358209				0.0656716418

						PEG 600		15		600		0.025				0.05

						TMPEO18				940		0				0

						MPEG 1000				1000

						Adducct				1077

						TMP				134.18

						HMDI		67		262.35		0.255384029		0.5107680579

						TEA		3		101.2		0.0296442688

						Water		330

						NMP

						EDA		5.5		60.1		0.0915141431						0.1830282862

																				solid %		% nco/nh/solid

						Total:		508.9						0.5107680579		0.2835038096		0.1830282862		175.9		0.0026522575

														total		0.4665320958

						dry:		175.9

								D				mol		nnco		noh		n urea

						Fomrez		82		1001		0.0819180819				0.1638361638

						Bis-MPA		4.4		134		0.0328358209				0.0656716418

						PEG 600				600

						TMPEO18				940		0				0

						MPEG 1000				1000

						Adducct		22		1077		0.0204271123				0.0408542247		0.04

						TMP				134.18

						HMDI		64		262.35		0.2439489232		0.4878978464

						TEA		3		101.2		0.0296442688

						Water		330

						NMP

						EDA		5.5		60.1		0.0915141431						0.1830282862

																				solid %		% nco/nh/solid

						Total:		510.9						0.4878978464		0.2703620303		0.2230282862		177.9		0.0027734138

														total		0.4933903165

						dry:		177.9

								E				mol		nnco		noh		n urea

						Fomrez		90		1001		0.0899100899				0.1798201798

						Bis-MPA		2.8		134		0.0208955224				0.0417910448

						PEG 600				600

						TMPEO18				940		0				0

						MPEG 1000		13.5		1000		0.0135				0.0135

						Adducct				1077

						TMP		1.8		134.18		0.0134148159				0.0402444478

						HMDI		47		262.35		0.1791499905		0.3582999809

						TEA		1.7		101.2		0.016798419

						Water		265

						NMP		33

						EDA		2		60.1		0.0332778702						0.0665557404

																				solid %		% nco/nh/solid

						Total:		456.8						0.3582999809		0.2753556724		0.0665557404		157.1		0.0021763935

														total		0.3419114128

						dry:		157.1





recipes

		A - nonionic diol		0.453

		B - anionic		0.507

		C - medial nonionic		0.467

		D - adduct nonionic		0.493

		E' - terminal nonionic		0.341



nco/NH

water drop contact angle (degrees)

13

65

21

37

26



HCl coagulates

		

						A - nonionic diol		B - anionic		C - medial nonionic		D - adduct nonionic		E' - terminal nonionic

				0.02		0		2.8571428571		8		0		0

				0.05		0		6.8571428571		13.7142857143		4		0

				0.1		0		11.4285714286		31.4285714286		1.7142857143		0

				0.15		0		16		47.4285714286		0		0

				0.2		0		28		81.1428571429		4		0

				0.25

						A - nonionic diol		B - anionic		C - medial nonionic		D - adduct nonionic		E' - terminal nonionic

				0.02		0		0.05		0.14		0		0

				0.05		0		0.12		0.24		0.07		0

				0.1		0		0.2		0.55		0.03		0

				0.15		0		0.28		0.83		0		0

				0.2		0		0.49		1.42		0.07		-0.007

				0.25

								1.75





HCl coagulates

		



A - nonionic diol

B - anionic

C - medial nonionic

D - adduct nonionic

E' - terminal nonionic

Addition of HCl (M)

wt % coagulate



CaCO3 

		



A - nonionic diol

B - anionic

C - medial nonionic

D - adduct nonionic

E' - terminal nonionic

Addition of HCl (M)

wt % coagulate



freezethaw

		

										nonionic		B - anionic		C - medial nonionic		D - adduct nonionic		E - terminal nonionic

								0.02		0		0.2		0.02		0		0

								0.05		0		0.36		0		0		0

								0.1		0		1.34		0.02		0		0

								0.15		0		1.34		0.02		0		0

								0.2		0		1.62		0.01		0		0

								0.25

										A - nonionic diol		B - anionic		C - medial nonionic		D - adduct nonionic		E' - terminal nonionic

								0.02		0		11.4285714286		1.1428571429		0		0

								0.05		0		20.5714285714		0		0		0

								0.1		0		76.5714285714		1.1428571429		0		0

								0.15		0		76.5714285714		1.1428571429		0		0

								0.2		0		92.5714285714		0.5714285714		0		0

								0.25

												1.75





freezethaw

		



A - nonionic diol

B - anionic

Addition of CaCl2 (M)

wt % coagulate



shear stab

		

						as prepared		after freeze/thaw

				A - nonionic diol		7.8		8.7

				B - anionic		13		12

				C - medial nonionic		7.3		20.2

				D - adduct nonionic		6.6		6.7

				E' - terminal nonionic		18		12.5





shear stab

		



as prepared

after freeze/thaw

Viscosity (mPas) 23 C



könig

		

								as prepared		after shear

						A - nonionic diol		7.8		22

						B - anionic		13		11

						C - medial nonionic		7.3		77

						D - adduct nonionic		6.6		6.6

						E' - terminal nonionic		18		31





könig

		



as prepared

after shear

Viscosity (mPas) 23 C



contact angle

		

										wt %

				A - nonionic diol		32		0.453		36.6

				B - anionic		108		0.507		42.6

				C - medial nonionic		34		0.467		38.1

				D - adduct nonionic		42		0.493		38.5

				E' - terminal nonionic		33		0.341		29.9





contact angle

		



König hardness

isocyanate wt %

König hardness (sec)

wt % cycloaliphatic 
polyisocyanate



spot tests

		

												wt %

						A - nonionic diol		13		0.453		36.6

						B - anionic		65		0.507		42.6

						C - medial nonionic		21		0.467		38.1

						D - adduct nonionic		37		0.493		38.5

						E' - terminal nonionic		26		0.341		29.9

						°





spot tests

		



nco/NH

water drop contact angle (degrees)

theoretical urethane/urea bonds (mol)



		A - nonionic diol

		B - anionic

		C - medial nonionic

		D - adduct nonionic

		E' - terminal nonionic



Contact angle

isocyanate wt %

Contact angle °

wt % cycloaliphatic 
polyisocyanate



		

								acetone		water		ethanol (48%)

						Nonionic diol		0		1		1

						Anionic		1		1		3

						C - medial nonionic		2		2		3

						D - adduct nonionic		0		2		3

						E' - terminal nonionic		3		4		4





		



acetone

water

ethanol (48%)

rating in spot tests (0 is best)
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