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A.S.O. DESIGN

83. Beacon Rd. Kirkland, Que. Canada, H9J 2E9

Tel: 514-697-8362     Fax:  514-697-2587

Internet:  www.asocanada.com

CANADIAN  CERTIFIED  REFERENCE  MATERIALS

Certificate of Analysis
STANDARDS  FOR  FILLERS IN PAPER

INTRODUCTION

These Certified Standards  for  ‘Fillers in Paper’ were prepared and issued by A.S.O. Design in Kirkland, (Montreal), Que., Canada., in collaboration with a number of laboratories experienced in the subject. The laboratories generously provided the data resulting in the certified values. Please see the attached list of ‘Participating Laboratories’ 

The reference standards are intended   for use in calibrating  paper  machine sensors, and instruments for the determination of filler (pigment)  levels in the production of paper, recycled stock etc., and  for quality assurance in analytical and  research laboratories. 

The set consists of 20 standards (including a blank) and contains fillers such as: Calcium carbonate, Kaolinite (clay), Titanium dioxide, Talc and Muscovite.  Wide concentration ranges for most of the fillers allow for easy instrument or sensor calibration. 

SELECTION AND PREPARATION OF THE STANDARD SAMPLES 

Samples were carefully selected from larger lots of paper destined for office and printing markets. The papers finally selected comprise  uncoated  xerographic, and offset  papers,  loaded with various fillers and commercially produced by the following paper companies: Avenor, Boise-Cascade, Champion, Domtar, Georgia-Pacific,  Madison,  PWA,  Rolland,  Springhill,  Weyerhaeuser and some European producers. The homogeneity of individual papers was tested by analysis of randomly selected sheets from each lot or ream. Only the products found statistically to be homogeneous were accepted for the standardization procedure..

STABILITY  OF THE SAMPLES 

The long  term stability of the paper sheets was not rigorously tested. It is known from our experience that paper samples  are stable  for a long period of time (several years),  provided that they are stored at a constant humidity not exceeding 50% RLH and at room temperature held between 18 to 22°C. It is important to keep the samples away from sunlight, ultraviolet radiation and any sources of heat.

QUANTITY AND PACKAGING 

All  reference samples are of standard office size  (8 ½ inches by 11 inches). Each standard consists of 5 identical sheets of paper and is packaged in plastic sheet protector  to avoid contamination.  It is properly identified and labeled.  The complete set of 20 such standards  (100 pages) is contained in an office binder. Each binder includes ‘Certificate of Analysis’ and Tables of  filler  concentrations calculated for dried (105°C) paper sheets and  for sheets conditioned at 50% relative humidity.  The Tables also list  concentrations of major and trace elements  in % oxide form,  from which the filler levels could be calculated by a suitable software.

Note: The  reference samples are supplied only as a complete set of 20 standards.

ANALYTICAL METHODS USED FOR  THE  STANDARDIZATION

Randomly selected paper samples from each paper lot were  ashed  at 400°C and  900°C. The bulk portions of the 900°C ashes were split and forwarded to the participating laboratories.   The received  900°C ashes  were fused with lithium tetraborate and  analyzed in duplicate or triplicate by X-ray fluorescence spectrometry (XRF) against a variety of International  Certified Reference Materials, such as carbonates, silicates and silicate rocks. The X-ray  fluorescence method is considered the most precise and is widely  used in the  analysis of various industrial ashes. The physical  presence of the fillers in  the individual standard paper sheets was also confirmed by subsequent X-ray diffraction scans. 

EVALUATION OF  THE  ROUND-ROBIN  RESULTS

The analytical  results on the 900°C ashes  received  from the participating laboratories were statistically processed with a  software allowing for the rejection of ‘outliers’. The  mean  analytical  results and  mean  400°C and 900°C ash  values were used for the calculation of the filler and oxide concentrations in the paper sheets. A few additional trace elements (iron, phosphorus,  and  chromium ,  not essential  for the calculation of  filler levels,  are also listed in the Tables  (as %oxide) in order to give the user an idea of their presence in the paper. 

PARTICIPATING LABORATORIES 
The analyses of the ashes and papers were performed  only  by  selected laboratories familiar with the subject. Their major contribution to this project is greatly appreciated.

Minerals Technologies, Specialty Minerals Inc., Easton, Pennsylvania, U.S.A.

Geological Survey of Canada, Ottawa, Ontario

Dupont de Nemours Inc., New Jersey, U.S.A.

Domtar Inc. Innovation Center, Senneville, Quebec, Canada

McGill University,  Montreal,  Canada

St. Mary’s University, Halifax, Nova Scotia, Canada

DISCLAIMER

A.S.O. Design Canada does not assume any responsibility for discrepancies in calibrations, nor for any effects on the quality of analyses or quality of paper products, resulting from the use or misuse of these reference standards.

Issued : Dec. 1999

Dec. 2004 :  Values verified and Std. Deviations of ash values added 

Vlad Kocman, Ph.D.

Senior Research Scientist

Project leader
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	FILLERS IN STD SHEETS  paper dried for 3hrs at 105°C

(TAPPI)
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	STD
	%CaCO3
	% Kaolinite

(Clay)
	%TiO2
	%Talc
	% Muscovite
	%Other
	Total

% Fillers
	400°C 

Ash
	900°C

Ash
	B.W. 

g/m2
	

	
	
	
	
	
	
	
	
	
	
	
	

	A
	9.88
	0.28
	0.00
	1.41
	0.00
	0.00
	11.57
	11.88 (.14)
	   7.32 (.19)
	75
	

	B
	18.20
	0.28
	0.00
	0.00
	0.00
	0.00
	18.48
	18.53 (.23)
	10.65 (.19)
	75
	

	C
	12.53
	0.56
	0.00
	0.60
	0.00
	0.00
	13.69
	13.58 (.18)
	  8.11 (.11)
	75
	

	D
	18.29
	0.00
	0.00
	0.00
	0.00
	0.00
	18.29
	18.76 (.13)
	10.51 (.04)
	75
	

	E
	9.45
	0.00
	0.00
	0.00
	0.00
	0.00
	9.45
	10.14 (.09)
	  5.78 (.06)
	75
	

	F
	11.22
	0.00
	0.39
	0.60
	0.00
	0.00
	12.21
	12.34 (.33)
	 7.49 (.30)
	75
	

	G
	12.26
	0.18
	0.00
	0.41
	0.00
	0.00
	12.85
	13.08 (.13)
	 7.56 (.08)
	75
	

	H
	11.19
	1.34
	0.00
	0.38
	0.00
	0.00
	12.91
	11.98 (.45)
	 8.01 (.16)
	75
	

	I
	18.94
	0.00
	0.00
	0.28
	0.00
	0.00
	19.22
	19.71 (.14)
	11.11 (.12)
	80
	

	J
	14.79
	0.51
	0.09
	1.48
	0.00
	0.00
	16.87
	17.11 (.27)
	10.65 (.19)
	75
	

	K
	14.12
	2.10
	0.28
	1.88
	0.00
	0.00
	18.38
	18.30 (.17)
	12.17 (.13)
	75
	

	L
	0.00
	7.54
	1.75
	0.00
	0.00
	0.00
	9.29
	  8.81 (.18)
	  8.38 (.20)
	75
	

	M
	0.16
	10.91
	0.18
	0.00
	0.00
	0.00
	11.25
	11.16 (.08)
	10.12 (.05)
	75
	

	N
	1.74
	0.00
	1.51
	10.74
	0.00
	0.00
	13.99
	14.70 (.15)
	13.28 (.11)
	75
	

	O
	1.86
	12.69
	0.00
	0.47
	7.57
	0.00
	22.59
	22.99 (.28)
	20.34 (.17)
	80
	

	P
	25.61
	0.35
	0.00
	0.00
	0.00
	0.00
	25.96
	26.93 (.47)
	15.61 (.36)
	105
	

	Q
	0.00
	0.30
	38.60
	0.00
	0.00
	4.57
	43.47
	43.39 (.05)
	43.13 (.12)
	    85  *
	

	R
	0.13
	19.02
	0.25
	0.00
	0.65
	0.00
	20.05
	20.21 (.12)
	17.56 (.04)
	45
	

	S
	0.14
	32.04
	0.42
	0.00
	1.08
	0.00
	33.68
	33.57 (.06)
	29.43 (.10)
	60
	

	BLK
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.02
	0.02
	0.01
	75
	


* ) Contains also 2.70% Al2O3 and 1.87% P2O5 


B.W. = Basis Weight of  Paper
Std. Deviations in Parentheses

ELEMENTS CALCULATED AS WEIGHT % OXIDE

(paper dried for 3hrs at 105°C)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	%Ash
	%Ash

	STD
	%SiO2
	%TiO2
	%Al2O3
	%Fe2O3
	%MnO
	%MgO
	%CaO
	%Na2O
	%K2O
	%P2O5
	%SO3
	%BaO
	%Cr2O3
	%Sum
	400°C
	900°C

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	0.90
	<0.01
	0.11
	0.03
	<0.01
	0.45
	5.52
	0.20
	<0.01
	<0.01
	0.05
	<0.01
	<0.01
	7.26
	11.88
	7.32

	B
	0.12
	<0.01
	0.11
	0.03
	<0.01
	0.10
	10.17
	0.04
	<0.01
	0.04
	<0.01
	<0.01
	<0.01
	10.61
	18.53
	10.65

	C
	0.50
	<0.01
	0.22
	0.01
	<0.01
	0.19
	7.00
	0.10
	<0.01
	<0.01
	0.02
	<0.01
	<0.01
	8.04
	13.58
	8.11

	D
	0.04
	<0.01
	0.01
	0.02
	<0.01
	0.10
	10.22
	0.10
	<0.01
	0.01
	<0.01
	<0.01
	<0.01
	10.50
	18.76
	10.51

	E
	0.17
	<0.01
	0.04
	0.01
	<0.01
	0.14
	5.28
	0.08
	<0.01
	0.01
	0.01
	<0.01
	<0.01
	5.74
	10.14
	5.78

	F
	0.37
	0.39
	0.07
	0.02
	<0.01
	0.19
	6.27
	0.13
	<0.01
	0.02
	0.01
	<0.01
	<0.01
	7.47
	12.34
	7.49

	G
	0.30
	<0.01
	0.07
	0.02
	<0.01
	0.13
	6.85
	0.13
	<0.01
	0.02
	0.02
	<0.01
	<0.01
	7.54
	13.08
	7.56

	H
	0.89
	0.01
	0.53
	0.03
	<0.01
	0.12
	6.25
	0.08
	<0.01
	0.03
	<0.01
	<0.01
	<0.01
	7.94
	11.98
	8.01

	I
	0.20
	<0.01
	0.05
	0.02
	<0.01
	0.09
	10.58
	0.05
	<0.01
	0.02
	0.03
	<0.01
	<0.01
	11.04
	19.71
	11.11

	J
	1.25
	0.09
	0.20
	0.06
	<0.01
	0.47
	8.26
	0.23
	<0.01
	0.03
	0.02
	<0.01
	<0.01
	10.61
	17.11
	10.65

	K
	2.18
	0.28
	0.83
	0.08
	<0.01
	0.60
	7.89
	0.16
	<0.01
	0.03
	<0.01
	<0.01
	<0.01
	12.05
	18.30
	12.17

	L
	3.37
	1.75
	2.98
	0.05
	<0.01
	0.01
	0.02
	0.17
	<0.01
	0.02
	<0.01
	<0.01
	<0.01
	8.37
	8.81
	8.38

	M
	5.08
	0.18
	4.44
	0.06
	<0.01
	<0.01
	0.09
	0.17
	0.01
	0.02
	<0.01
	<0.01
	<0.01
	10.05
	11.16
	10.12

	N
	6.64
	1.51
	0.13
	0.34
	<0.01
	3.42
	0.97
	0.22
	<0.01
	<0.01
	<0.01
	<0.01
	0.01
	13.24
	14.70
	13.28

	O
	10.68
	<0.01
	7.36
	0.13
	<0.01
	0.15
	1.04
	0.14
	0.70
	0.04
	0.05
	<0.01
	<0.01
	20.29
	22.99
	20.34

	P
	0.52
	<0.01
	0.14
	0.05
	<0.01
	0.36
	14.31
	0.20
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	15.58
	26.93
	15.61

	Q
	0.14
	38.60
	2.46
	<0.01
	<0.01
	0.04
	0.06
	0.07
	0.02
	1.72
	<0.01
	<0.01
	<0.01
	43.11
	43.39
	43.13

	R
	9.11
	0.25
	7.72
	0.12
	<0.01
	0.04
	0.07
	0.06
	0.06
	0.02
	<0.01
	<0.01
	<0.01
	17.45
	20.28
	17.56

	S
	15.31
	0.42
	13.00
	0.20
	<0.01
	0.05
	0.08
	0.12
	0.10
	0.04
	<0.01
	<0.01
	<0.01
	29.32
	33.57
	29.43

	BLK
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	0.02
	0.02
	0.01

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


FILLERS IN STD SHEETS

(paper conditioned at 50% relative humidity)
	STD
	%CaCO3
	%Kaolinite

(Clay)
	%TiO2
	%Talc
	%Muscovite
	%Other
	Total

%Fillers
	400°C

Ash
	900°C

Ash
	B.W.

G/m2
	

	
	
	
	
	
	
	
	
	
	
	
	

	A
	9.43 
	0.25 
	0.00 
	1.35 
	0.00 
	0.00 
	11.03 
	11.03 
	7.00 
	75 
	

	B
	17.17 
	0.28 
	0.00 
	0.00 
	0.00 
	0.00 
	17.45 
	17.40 
	10.04 
	75 
	

	C
	11.76 
	0.53 
	0.00 
	0.57 
	0.00 
	0.00 
	12.86 
	12.77 
	7.61 
	75 
	

	D
	17.29 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	17.29 
	17.72 
	9.94 
	75 
	

	E
	9.13 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	9.13 
	9.56 
	5.58 
	75 
	

	F
	10.54 
	0.18 
	0.37 
	0.53 
	0.00 
	0.00 
	11.62 
	11.41 
	7.03 
	75 
	

	G
	11.80 
	0.18 
	0.00 
	0.41 
	0.00 
	0.00 
	12.39 
	12.39 
	7.27 
	75 
	

	H
	10.67 
	1.29 
	0.00 
	0.38 
	0.00 
	0.00 
	12.34 
	11.88 
	7.64 
	75 
	

	I
	17.86 
	0.00 
	0.00 
	0.28 
	0.00 
	0.00 
	18.14 
	18.37 
	10.48 
	80 
	

	J
	13.64 
	0.48 
	0.09 
	1.35 
	0.00 
	0.00 
	15.56 
	15.60 
	9.83 
	75 
	

	K
	13.98 
	2.10 
	0.28 
	1.85 
	0.00 
	0.00 
	18.21 
	17.92 
	12.04 
	75 
	

	L
	0.00 
	6.93 
	1.61 
	0.00 
	0.00 
	0.00 
	8.54 
	8.10 
	7.72 
	75 
	

	M
	0.16 
	10.14 
	0.16 
	0.00 
	0.00 
	0.00 
	10.46 
	10.36 
	9.40 
	75 
	

	N
	1.65 
	0.00 
	1.43 
	10.21 
	0.00 
	0.00 
	13.29 
	13.95 
	12.62 
	75 
	

	O
	1.74 
	11.89 
	0.00 
	0.47 
	7.13 
	0.00 
	21.23 
	21.40 
	19.11 
	80 
	

	P
	25.27 
	0.35 
	0.00 
	0.00 
	0.00 
	0.00 
	25.62 
	25.80 
	15.40 
	105 
	

	Q
	0.00 
	0.28 
	34.92 
	0.00 
	0.00 
	3.64 
	38.84 
	39.10 
	39.02 
	85  *
	

	R
	0.11 
	18.47 
	0.24 
	0.00 
	0.65 
	0.00 
	19.47 
	19.42 
	17.05 
	45 
	

	S
	0.14 
	30.37 
	0.40 
	0.00 
	1.08 
	0.00 
	31.99 
	32.30 
	28.20 
	60 
	

	BLK
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.00 
	0.02 
	0.01 
	75 
	


 *) Contains 2.46% Al2O3 and 1.18% P2O5

B.W. = Basis Weight of Paper


Std.  Deviations for ash not determined 

ELEMENTS CALCULATED AS WEIGHT % OXIDE

(paper conditioned at 50% relative humidity)

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	%Ash
	%Ash

	STD
	%SiO2
	%TiO2
	%Al2O3
	%Fe2O3
	%MnO
	%MgO
	%CaO
	%Na2O
	%K2O
	%P2O5
	%SO3
	%BaO
	%Cr2O3
	%Sum
	400°C
	900°C

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	A
	0.86
	<0.01
	0.10
	0.03
	<0.01
	0.43
	5.27
	0.19
	<0.01
	<0.01
	0.05
	<0.01
	<0.01
	6.93
	11.03
	7.00

	B
	0.12
	<0.01
	0.11
	0.02
	<0.01
	0.10
	9.59
	0.04
	<0.01
	0.03
	<0.01
	<0.01
	<0.01
	10.01
	17.40
	10.04

	C
	0.47
	<0.01
	0.21
	0.01
	<0.01
	0.18
	6.57
	0.10
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	7.54
	12.77
	7.61

	D
	0.03
	<0.01
	0.01
	0.01
	<0.01
	0.09
	9.66
	0.09
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	9.89
	17.72
	9.94

	E
	0.16
	<0.01
	0.04
	0.01
	<0.01
	0.14
	5.10
	0.08
	<0.01
	0.01
	0.01
	<0.01
	<0.01
	5.55
	9.56
	5.58

	F
	0.35
	0.37
	0.07
	0.02
	<0.01
	0.17
	5.89
	0.12
	<0.01
	0.02
	0.01
	<0.01
	<0.01
	7.02
	11.41
	7.03

	G
	0.29
	<0.01
	0.07
	0.02
	<0.01
	0.13
	6.59
	0.12
	<0.01
	0.02
	0.02
	<0.01
	<0.01
	7.26
	12.39
	7.27

	H
	0.85
	0.01
	0.51
	0.03
	<0.01
	0.12
	5.96
	0.08
	<0.01
	0.03
	<0.01
	<0.01
	<0.01
	7.59
	11.88
	7.64

	I
	0.19
	<0.01
	0.05
	0.02
	<0.01
	0.09
	9.98
	0.05
	<0.01
	0.02
	0.03
	<0.01
	<0.01
	10.43
	18.37
	10.48

	J
	1.16
	0.09
	0.19
	0.06
	<0.01
	0.43
	7.62
	0.21
	<0.01
	0.03
	0.02
	<0.01
	<0.01
	9.81
	15.60
	9.83

	K
	2.16
	0.28
	0.83
	0.08
	<0.01
	0.59
	7.81
	0.16
	<0.01
	0.03
	<0.01
	<0.01
	<0.01
	11.94
	17.92
	12.04

	L
	3.10
	1.61
	2.74
	0.04
	<0.01
	0.02
	0.02
	0.16
	<0.01
	0.02
	<0.01
	<0.01
	<0.01
	7.71
	8.10
	7.72

	M
	4.72
	0.16
	4.13
	0.05
	<0.01
	<0.01
	0.09
	0.16
	0.01
	0.02
	<0.01
	<0.01
	<0.01
	9.34
	10.36
	9.40

	N
	6.31
	1.43
	0.12
	0.32
	<0.01
	3.25
	0.92
	0.21
	<0.01
	<0.01
	<0.01
	<0.01
	0.01
	12.57
	13.95
	12.62

	O
	10.04
	<0.01
	6.91
	0.12
	<0.01
	0.15
	0.97
	0.13
	0.66
	0.04
	0.05
	<0.01
	<0.01
	19.07
	21.40
	19.11

	P
	0.51
	<0.01
	0.14
	0.05
	<0.01
	0.35
	14.12
	0.20
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	15.37
	25.80
	15.40

	Q
	0.13
	34.92
	2.10
	<0.01
	<0.01
	0.04
	0.06
	0.06
	0.02
	1.70
	<0.01
	<0.01
	<0.01
	39.03
	39.10
	39.02

	R
	8.85
	0.24
	7.50
	0.12
	<0.01
	0.04
	0.06
	0.06
	0.06
	0.02
	<0.01
	<0.01
	<0.01
	16.95
	19.42
	17.05

	S
	14.67
	0.40
	12.48
	0.19
	<0.01
	0.05
	0.08
	0.12
	0.10
	0.04
	<0.01
	<0.01
	<0.01
	28.13
	32.30
	28.20

	BLK
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	<0.01
	0.02
	0.02
	0.01

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


