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1. INTRODUCTION 

In Part I of the article we discussed sample preparation 
procedure and described various methods used for the 
measurement of microstickies (1). Some of the important 
features of different methods are highlighted in Table 1. 
Temperatures used in the measurement methods vary from 
room temperature in some cases, 45 °C to 65 °C in other 
cases. Sample size ranges from as low as 0.25 g to as high 
as 50 g. 

The working definition of microstickies, material passing 
through 150 µm or 100 µm slotted screen, is used in this 
study. Of the eight methods listed in Table 1, COD Method, 
PMV Microstickies Method and SCA Solvent Extraction 
Method employ slotted screen fractionation step. Two of 
the eight methods, namely Rotating-Wire-Mesh-Analyzer 
and Polyethylene Film Method, do not use fractionation 
step. UCM Deposition Test and Paprican’s Thermograv
imetric Test use 200-mesh screen (75 µm opening) for frac
tionation. IPST Method measures particles smaller than 
25 µm and with molecular weight greater than 5,000 
Dalton. 

Measurement mechanisms used in various methods vary 
significantly. methods, UCM Deposition Test, Ro
tating-Wire-Mesh-Analyzer and Polyethylene Film Method 
take advantage ofthe deposition tendency of microstickies. 
IPST and COD methods relate miciostickies to TOC or 

COD respectively. Paprican’s method is based on mea
suring the differences in the in weight of the poly
meric material on heating. PMV microstickies method is 
a modification of macrostickies method where stickies 
adsorb aluminum powder. In SCA method, stickies are 
dissolved in dichloromethane followed by FTIR analysis 
to identify and quantify dissolved material. 

UCM Deposition Test was initially developed to study sec
ondary stickies. However, it is also possible to use it to 
study microstickies smaller than 75 µm. Tests are con
ducted first without the addition of any to mea
sure microstickies. Another filtrate sample is treated with 
a theoretical dosage of PEI (corresponding to isoelectric 
point) to measure secondary stickies. 

Results from CTP solvent extraction method were submit
ted after the publication of Part I. The description of the 
method and are presented in appendix. 

In view of the differences in sample size, temperature and 
measurement mechanisms, it would be interesting to see 
how results from these methods correlate. 

2. MICROSTICKIES DATA 

In this section we will present the data obtained from each 
method followed by the comparison and discussion in the 
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Table 1. Features of microstickies measurement methods. 
Method 

1 (a) UCM 
DepositionTest 

1 (b) UCM 
DepositionTest 

Fractionation 
-200 mesh 
(75 µm) 
-200mesh 
(75 µm) 

Conditions 
Temp. 50°C, No 
chemical 
Temp. 50°C, 
PEI(Theor.Dose) 

Sample Size 
~20 g 

~ 20 g 

Mechanism 
Collect on s.s. 
Plate; Int.:by 
collision; Ext: by
transference 

2. Paprican's 
Thermogravimetric 

Method 

- 200 mesh (75 
µm), + 0.2 µm 

NM ~ 0.25 g Measureweight 
loss on heating 

3.Rotating-Wire-
Mesh-Analyzer 
4. IPST Method 

None 

-25 µm, +5,000 
Dalton 

1%Consistency; 
Temp. 45 °C 
NM 

8 g 

Enough Pulp to 
generate250ml 
filtrate 

Collecton 
polyester wire 
MeasureTOC 
(TotalOrganic
Carbon) 

5. Chemical 
OxygenDemand 

Method 

-150 µm 
Centrifugeor 
-Whatman42 

NM 5 g MeasureCOD 
(Chemical Oxygen 
Demand) 

6. PMV Micro-
stickiesMethod 

-100 µm slotted 
screen 

NM 50 g Usealuminum 
powder 

7. SCA Solvent 
ExtractionMethod 

-100 µm slotted 
screen 

NM 5 g Solventextraction 

8.Polyethylene 
FilmMethod 

None 500 ml at 
1% Consistency 
Temp. 65 °C 

4 beakers test. 
5 g in each beaker 
for a total of 20 g. 

Collect on LDPE 
film 

Notes: (1) -200 mesh, -25 µm, etc. mean accepts or material that has passed through the corresponding screen 
or filter paper. 
(2) NM: Not Material 
(3) Details o f  CTP Solvent Extraction Method are given in Appendix 1. 

next section. As mentioned in Part I, three pulps were 

sent to each of the participants: 

Pulp A: Stickies-containing pulp 

Pulp B: Stickics-free pulp 

Pulp C: Deinked pulp. 


Pulp samples were tested individually and blends of Pulp 

A and Pulp B in 25% increments were also tested. 


2.1 UCM Deposition Test 
Angeles Blanco, Carlos Negro and Concepcion Monte, 
Complutense University, Madrid Spain 
In this method, a pulp sample is fractionated using a DDJ 
fitted with 75 µm opening screen. The filtrate is then 
used in the UCM deposition tester. The stickies collected 
on the external and internal surfaces of the stainless 
coupons are measured by image analysis. The results of 
primary microstickies measurement are shown in Table 2. 
Secondary stickies (data shown in Table 3) are measured 
by adding the theoretical dosage of PEI to A fresh filtrate 
sample followed by the deposition test. 

Results in Tables 2 and 3 indicate that the UCM deposi
tion tester was able to collect sufficient amount of deposits 
on both external and internal surfaces ofthe coupon. How
ever, the results do not follow the trend of increasing 
amount of stickies as one increases the proportion of stick-

Table 2. Microstickies in pulp filtrate (no chemicals 
added). 

Table 3. Secondary stickies in pulp filtrate (with theo
retical dosage of PEI added ). 

ies-containingpulp(PulpA)compared tothestickies-free 
pulp (PulpB). Furthermore, the amount ofmicrostickies 
in the final deinked pulp (Pulp is about the same order 
ofmagnitude as that in other mixtures ofPulp A and B. 
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2.2 Paprican's Thermogravimetric Method 
Gilles M. Dorris and Carlos C. Castro, Paprican, Pointe 
Claire, QC, H9R 3J9, Canada. 

2.2.1 Microstickies content 
Table 4 gives the microstickies content in Pulp A, deter
mined in triplicate using thermogravimetry. Researchers 
at Paprican define microstickies as synthetic polymers with 
particle sizes ranging between 0.2 and µm. 

Table 4. Microstickies content of stickies-con
taining pulp, Pulp A. 

These results show that the concentration of primary 
microstickies in Pulp A was about 0.02 % to 0.05 % or 
200 ppm to 500 ppm. Because this microstickies content 
is close to the detection limit of our TG method, we did 
not find it useful to measure the microstickies content in 
samples of Pulp A diluted with increasing amounts of Pulp 
B. 

2.2.2 Macrostickies 
the microstickies content of Sample A was close 

to the detection limit, we carried out additional analysis to 
verify that the stickies added to the pulp were in the 
macrostickies class. Since the pulp spiked with stick
ies only, to save time, we did not go through our usual 
procedure (TAPPI Test Method 277) but isolated 
the stickies with a Pulmac and scanned the black filter on 
which these macrostickies were collected. A view of the 
filter is shown on the left side of Figure 1 whereas the 
right image in Figure 1 presents a closer view of a typical 
particle. 

Table 5 summarizes the observations on macrostickies. 
Though these measurements are not accurate, they strongly 
suggest that the stickies added to the pulp were probably 
not broken up enough in the repulping step be brought 
in the size range of microstickies. Additionally, build up 
of stickies due to water loop closure in the mill is rela
tively difficult to simulate in a short pilot plant trial. 

Table 5.  Macrostickies content in Pulp A. 

2.2.3 Chloroform extract 
Further confirmation that Pulp A was almost free of 
microstickies sought by out a series of chlo
roform extractions on Pulp A and Pulp B (i.e. as received). 
The extractions were then repeated on the passed 200-mesh 
fractions of the same two pulps. All extractions were done 
in duplicate. The results are in Table 6 .  After 
addition of stickies to Pulp B to produce Pulp A, the ex
tractive content rose from 0.35 % to 0.59 %. This increase 
of 0.24 % is close to the % weight of macrostickies in 
Sample A, determined from the rejects of the Pulmac (0.26 
%) screening step. This suggests that these macrostickies 

Table 6. Chloroform extracts in Pulps A and before 
and after fractionation. 

Figure 1. Scanned image of filter (left) and closer view of one (right) 
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are largely soluble in hot chloroform. The passed 200-frac
tions of Pulps A and B are both richer in extractives than 
the wholepulps due to some enrichment of lypophilic com
pounds in the fines. the difference of 0.05 % 
(1.27 vs. 1.22) between the fines in Samples B and A, 
indicates that the amount of microstickies in Sample A 
was relatively low. When the extractives in the 
two fine fractions are based on the weight of the whole 
pulps, the increase in extractives content due to 
microstickies upon addition of stickies to Pulp B is only 
0.02 %, close to the estimate of 0.04 % made by the 
thermogravimetric method. 

2.2.4 Summary and Comments 
These results show that the microstickies content in Pulp 
A was about 200 ppm to 500 ppm as measured by 
thermogravimetric analysis while macrostickies content 
as determined by solvent extraction was about 2600 ppm. 
Since microstickies content of stickies-containing pulp, 
Pulp A, is close to the detection limit of TG method, we 
did not analyze microstickies content of stickics-free pulp, 
Pulp or various combinations of the two. 

It appears that the mechanical action of the pilot plant 
pulper was not enough to break up enough 
macrostickies to bring them in the size range of 
microstickies. This observation is in agreement with 
Paprican’s experience on the formation of primary 
microstickies from the attrition ofmacrostickies i n  a labo
ratory repulper. Because these microstickies are abundant 
in mill recycled pulps, it is possible that the forces 
in industrial repulpers are greater than in laboratory and 
pilot plant repulpers. Also, the extent of water loop clo
sure in pilot plant is not the same as that in the mill sys
tem. 

2.3 Rotating-Wire-Mesh-Analyzer 

Axel Hamann, Institute of Chemical Engineering and 

Macromolecular Science, Darmstadt University of Tech

nology, Darmstadt, Germany. 

The amount of microstickies deposited on polyester-wire 
varies from 9.3 mg/8g (1162.5 ppm) in stickies-contain
ing pulp (Pulp A) to 1.2 mg/8g (150 ppm) in stickies-free . 
pulp (Pulp B), as shown in Table 7. In this case whole 
pulp was used but only stickies smaller than 150 µm seem 

Table 7 Microstickies collected on a rotating polyester 
wire. 

to deposit on the wire. Interestingly, results do show the 
expected trend that as more stickies-containing pulp is 
added to stickies-free pulp, Pulp B, greater amounts of 
stickies are deposited on the wire. 

2.4 IPST Method 
Daniel Haynes, Eka Chemicals, Inc., Marietta, GA, USA 

The patented IPST method, described in Part I, measures 
total organic carbon (TOC) offiltrate from 25 µm Whatman 
filter and a 5,000 Dalton membrane and re
ports the difference as related to the microstickies content 
ofthe sample. Pulp samples as received were filtered with
out dilution and various mixtures were prepared for 
microstickies measurement. Results shown in Table 8 in
dicate that the average values of microstickies content of 
stickies-containing pulp, Pulp A (1400 ppm), and stick
ies-free pulp, Pulp B (1348 ppm), are not significantly dif
ferent. However, both pulps A and B have average stickies 
content much higher than that in the deinked pulp, Pulp C 
(224 ppm). Thus, it appears that microstickies content of 
the two pilot plant generated pulp samples are statistically 
similar. Similar conclusion is reached when pulp was di
luted to 1 % consistency (as called for by the protocol) 
before making the measurements. 

2.5 Chemical Oxygen Demand (COD) Method 
Carl Houtman and Karen Scallon, USDA Forest Products 
Laboratory, Madison, WI, USA. 
This method involves measuring COD of centrifuged and 
filtered samples and microstickies concentration is esti
mated by difference. Results presented in Table 9 indicate 
that samples containing 25% to 100% of stickies-contain-

Table 8. Microstickies results by IPST method. 
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Table 9 Microstickies analysis by COD method. 

ing pulp, Pulp A, have COD difference values of 769 mg O2/L to 1514 mg O2/ 
L while stickies-free pulp value is 198 mg O2/L. However, DIP COD differ
ence value is negative. 

2.6 PMV Microstickies Method 
Hans-JoachimPutz,PaperTechnologyandMechanicalProcessEngineering, 
DarmstadtUniversityofTechnology,Darmstadt,Germany. 
In this method image analysis is used to evaluate microstickies area of 100 µm 
slotted plate screen accepts dewatered on a filter paper. The method is similar 
to that used for macrostickies measurment. The image analysis method de
tects stickies with equivalent circle diameter greater than 100 µm. The method 
seems to give reproducible and meaningful results even though only a portion 
of the microstickies population is considered in the measurement. Interest
ingly, results, shown in Table 10, indicate that stickies in the size range of 100 
µm to 2000 µm are measured in the accepts of the laboratory 100 µm slotted 
screen. This could at least in part be due to the use of high temperature and 
pressure during the drying step of the method. 

Table 10 Microstickies image analysis results by PMV method. 

2.7 SCA Solvent Extraciton Methos 
Hans Johansson, SCA Packaging Research, 85121 Sundsvall, Sweden. 
The amount of material soluble in dichloromethane is determined in the whole 
pulp and in the pulp retained on 0.10 mm slotted Pulmac screen. Microstickies 
concentration is then calculated by the difference, as shown in Table 11. 
Microstickies content in stickies-containing pulp, Pulp A, is only 0.4 % (400 
ppm) while that in the stickies-free pulp, Pulp B, is 0.12 % (1200 ppm). 

Table11.Solventextractionresults. 

Microstickies content in deinked pulp, 
Pulp C, is estimated to be about 0.06 
% (600 ppm). 

FTIR analysis of all the extracts was 
carried out to identify percent of wood 
extractives, synthetic polymers and 
other unidentified material. Results 
are shown in Table 12. Interestingly, 
wood extractives and unexplained 
material constitutes a significant por
tion of the extracts. 

2.8 Polyethylene Film Method 
R. A .  Venditti, K. Copeland andH-M. 
Chang, North Carolina State Univer
sity, Raleigh. NC, USA 
The amount of material collected on 
polyethylene film immersed in the 
whole pulp is expressed as mg/kg in 
Table 13. The results show a system
atic decrease in the material collected 
on the film as the stickies-containing 
pulp, Pulp A, is diluted with stickies
free pulp, Pulp B. The amount ofma
terial collected on the film is 8 mg/kg 
in case of stickies-free pulp com
pared to the amount collected in the 
case ofdeinked pulp, Pulp 385 mg/ 
kg. 

An example micrograph of adsorbed 
material, shown in Figure 2, reveals a 
majority of particles with a size around 
20 µm that were the most prevalent 
adsorbed material throughout all of the 
samples studied. Under high magni
fication (50X) it was observed that 
these particles had rounded edges, in
dicative of a soft, deformable amor
phous material. Also apparent i n  
Figure 2 is a fiber, about 100 µm long. 
It is possible that the fiber itself is tacky 
or that it has adhered to the film via 
the other depositable material. The 
error involved in these fibers being 
attached is worthy of discussion. 

The measurements made of deposited 
material ranged from about mg 
of material. From microscopic obser
vations over many of the film we 
estimated that about 10 such fibers 
were present on each piece ofthe film 
with the 25 % stickies-containing pulp 
sample. For each experiment there 
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Table 12 FTIR analysis of extracts of total stickies and macrostickies shown in Table 10. 

Table 13. The amount of material collected on polyethylene film, mg/kg 

Figure 2. Low density polyethylene film after deposi
tion with 25 % stickies-containing pulp and 75 % stick
ies-free pulp as viewed using a light microscope. The 
darker material is the adsorbed material. A fiber is 
apparent. There is both globular and fibrous material 
on the film. 

were 5 pieces of film in each of the 4 beakers so a total of 
200 fibers were estimated in this case. It is estimated that 
the individual fiber weighed approximately 0.5 micro
grams (as estimated from a fiber model utilizing the cell 
wall density as 1.55 g/cm3, and a fiber length and diam
eter of 0.17 and .045 mm, respectively) so that the per
centage weight of the fibers to the total adsorbed material 
is only about 0.07%, which is negligible compared to the 
coefficient of variation in Table 13. 

3. DISCUSSION 

We prepared two pulps - one stickies-containing pulp (Pulp 
A) and the other stickies-free pulp (Pulp B), by running 
deinking pilot plant at the Forest Products Laboratory. We 
also included final deinked pulp (Pulp C). All partici
pants agreed to measure the amount of microstickies in 
the three pulps. They also were requested to dilute Pulp A 
by adding Pulp B in 25 % increment. Our purpose was to 
observe the trend of decreasing amount of measured 
microstickies we dilute stickies-containing pulp with 
stickies-free pulp, 

First we offer general comments and observations followed 
by discussion on stickies classification to help us interpret 
all of the data from different measurement methods. 

One factor that is important in the microstickies measure
ment is the sample size. If microstickies concentration is 
say 100 mg/kg, 1 g pulp sample will have 0.1 mg 
microstickies. Thus, a method has to be quite precise and 
sensitive to be able to detect small amount of microstickies. 
We note from Table 1 that PMV Microstickies Method 
utilizes 50 g sample while all other methods use anywhere 
from 20 g to 0.25 g. Sampling error can amplify small 
measurement errors. The error can be further amplified if 
the method calls for subtracting two small numbers. All 
methods that utilize relatively small sample size and/or 
require subtraction two small measurements are inher
ently at disadvantage compared to the other methods. 

Solvent extraction results are reported by Dorris and Castro 
(Table 6), Johansson (Table 11) and by Delagoutte and 
Brun (Appendix). Unfortunately, there is no universal 
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solvent that dissolves stickies and nothing but stickies. As 
a result, a solvent will dissolve some stickies but not all. 
Some of the highly cross-linked adhesives will be difficult 
to dissolve in solvents such as dichloromethane and chlo
roform. On the other hand, these solvents will dissolve a 
portion of wood material and other components of the pulp 

shown by Johansson (Table 12). 

Dorris and Castro (Table 6) use chloroform while 
Johansson (Table 11) and Delagoutte and Brun (Appen
dix) use dichloromethane as the solvent. Their results for 
the three pulps vary considerably as shown in Table 14. 
We also calculated solvent extractible synthetic polymer 
(SCA/S.P.) portion. It is clear from the results of Table 14 
that solvent extraction data do not correlate. 

Table 14. Solvent extraction data. 

All methods except two present data as weight fraction in 
percent or ppm. Two methods report stickies area, mm2/g 
or mm2/kg. Our overall objective, as mentioned earlier, 
was to see which methods exhibit the trend of decreasing 
stickies as stickies-containing pulp (Pulp A) is diluted in 
25 % increment with stickies-free pulp (Pulp B). Three 
methods were successful in exhibiting the trend: 

• Rotating-Wire-Mesh-Analyzer (Section 2.3) 
• PMV Microstickies Method (Section 2.6) 
• Polyethylene Film Method (Section 2.8) 

Two methods show essentially no change: 
• UCM Method (Section 2.1) 
• IPST Method (Section 2.4) 

The following two methods exhibited sinusoidal behavior, 
i.e., stickies content of mixture is greater than either of 
the two individual pulps: 

• SCA Solvent Extraction Method (Section 2.7) 
• COD Method (Section 2.5) 

Measurements were not carried out by TG Method (Sec
tion 2.2) due to the detection limit while CTP Solvent 
Extraction Method (Appendix) exhibited reverse trend, i.e., 
microstickies content increasing with the dilution of stick
ies-containing Pulp A with stickies-free Pulp 

In an attempt to make sense out of these data we propose 
the classification of microstickies in the next section. We 
then identify size range covered by various methods and 
explain differences in observed trends. 

3.1 Stickies Classification 
Approximate classification of stickies based on size is 
shown schematically in Figure 3. We should acknowl
edge that in reality, demarcation lines between different 
size classes is quite fuzzy and not as sharp as we display at 
the of Figure 3. We have shown approximate size 
range for each category for illustration and discussion pur
poses. 

Most of the macrostickies are removed by screens, clean
ers, flotation cells and washers. Stickies smaller than 
macrostickies, those that pass through the laboratory 100 
µm slotted screen, are termed microstickies. Microstickies 
may muse by depositing on paper machine cloth
ing and dryer cylinders or may affect paper or board qual
ity. These stickies can be classified further as suspended 
stickies, dispersed stickies. colloidal stickies and dissolved 
stickies (see Figure 3). Various methods used for measur
ing microstickies are also identified in Figure 3 together 
with approximate size range of stickies measured. 

We note from Figure 3 that most of the methods that pri
marily measure dispersed, colloidal and dissolved stickies 
exclude long fibers as well as macrostickies from the 
sample. On the other hand, those methods that primarily 
measure microstickies in the suspended solids size range 
include long fibers of the sample. 

In addition to macrostickies and microstickies, we need to 
be concerned about secondary stickies that precipitate out 
of the pulp slurry due to change in pH, temperature or 
chemical environment. UCM Deposition Test results of 
secondary stickies are reported in Table 3. 

Macrostickies and microstickies primarily originate from 
adhesives such as SBR, EVA, and polyacrylates. On the 
other hand, dispersed, colloidal and dissolved stickies arise 
from adhesives as well as starches, wood pitch, and PVAc. 

pulp, Pulp A, and stickies-free pulp, 
Pulp probably contain similar amounts of dispersed, 
colloidal and dissolved stickies. However, macrostickies 
and suspended stickies are in Pulp A but not in 
Pulp B. As a result, methods that measure primarily sus
pended stickies or depositable stickies (Rotating-Wire-
Mesh-Analyzer, PMV Microstickies Method and 
Polyethylene Film Method) were able to distinguish be
tween stickies content of the two pulps while the other 
methods that included dispersed, colloidal and/or dissolved 
stickies were not able to observe much difference between 
the stickies content of the two pulps. 

3.2 Microstickies Test Methods 
Three methods that primarily measure suspended stickies 
are listed in Table 15. Results from these methods were 
fitted to regression. Percent standard error and r2 

values are reported in Table 15. All three methods include 
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Figure 3. Stickies - classification and measurement based approximately on size. 

Classification: Macrostickies: > 100 µm, stickies in rejects from 100 µm slotted screen. 

Microstickies: < 100 µm, stickies in accepts from 100 µm slotted screen 

Suspended stickies: 20 µm to 100 µm, in sample obtained as accepts from 100 µm slotted screen. 

Dispersed stickies: 1 µm to 25 µm Colloidal stickies: 5 µm to 0.01 µm 

Dissolved stickies: < 0.01 µm 


t methods: DEP: Microstickies deposition test includes Rotating-Wire-Mesh-Analyzer, PMV Microstickies 

Method and Polyethylene Film Method 

UCM: UCM Deposition Test TG Paprican’s Thermogravimetric Method 

IPST IPST Method COD: Chemical Oxygen Demand Method 

SCA, CTP: SCA and CTP Solvent Extraction Method 

Note: Most of the methods that primarily measure dispersed, colloidal dissolved stickies exclude long fibers while 

methods thatprimarily measure microstickies include long fibers as indicated at the top. 


long fibers in their measurement. Results from these three 
methods are plotted in Figure 4. Correlation coefficient 
values among these methods froin 0.90 to 0.96. 

While Rotating-Wire-Mesh-Analyzer and Polyethylene 
Film Method do not fractionate, PMV Microstickies 
Method uses slotted screen to remove macrostickies. It is 
not clear what are the size ranges of stickies that will and 

Table 15. correlation among three microstickies measure
ment methods. 

will not deposit on the wire or the film. Also, one would 
like to know what is the lower limit beyond which the 
stickies are too small to deposit. It would be enlightening 
to repeat the deposition test with and without slotted screen 

to evaluate the impact of macrostickies on 
the final results. In any event, in view of an excellent 
correlation of these two deposition tests with 
Microstickies Method (that removes macrostickies before 
measuring microstickies), we feel that these three meth
ods appear to be promising for measuring the concentra
tion of suspended stickies. 

4. CONCLUSIONS AND COMMENTS 

PMV Microstickies Method is the only one all the meth
ods examined here that fractionates to remove 
macrostickies and exhibits the desired trend for the sus-
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Comparison of Microsticky Data 

Figure 4. Comparison of microstickies data from the 
three methods: Rotating-Wire-Mesh-Analyzer, PMV 
Microstickies Method, and Polyethylene Film Method. 
Note that a multiplying factor is used to fit all data in 
single figure with reasonable clarity. 

pended solids portion of microstickies. All other methods 
either failed to exhibit the trend or did not remove 
macrostickies. Results from Relating-Wire-Mesh-Analyzer 
and Polyethylene Film Method do exhibit the desired trend 
and do correlate well with the PMV Method. We there
fore consider these two methods to be promising pending 
further development to evaluate the size ranges of stickies 
collected on the wire or the film. 

Those methods that failed to exhibit the trend excluded 
suspended stickies in their measurement. It is quite pos
sible that samples of Pulp A and Pulp B contain similar 
amounts of dispersed, colloidal and dissolved stickies. This 
may explain why some of the methods did not detect the 
expected trend. 

Stickies measurement methods discussed here consider 
different regimes of stickies distribution as shown in Fig
ure 3. Stickies smaller than macrostickies, those that pass 
through µm slotted screen, are termed microstickies. 
Microstickies further classified as suspended, dispersed, 
colloidal and dissolved stickies. Suspended stickies may 
lead to deposition on paper machine clothings; dispersed, 
colloidal and dissolved stickies may precipitate out on the 
dryer cylinders; while colloidal and soluble material could 
potentially form secondary stickies. Thus, depending on 
paper mill situation and associated problems with stick
ies, one may need to measure one or more of the stickies 
smaller than macrostickies. In many practical situations, 
it is quite likely that there is a good correlation among the 
concentration values of various classes of stickies so that 
any one of the methods considered here may be applicable. 
More research is needed to confirm this hypothesis. 

Our ultimate goal is to improve paper mill efficiency by 
reducing stickies related downtime or product downgrade. 

extensive research in the development of a 
method for measuring the concentration of stickies smaller 
than macrostickies will lead to further progress in paper 
recycling. 
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6. ABREVIATIONS 

COD: Chemical Oxygen Demand 

DDJ: Dynamic Drainage Jar 

IPST: Institute of Paper Science and Technology 

PEI: Polyethylene-imine 

PMV: Papierfabrikation und Mechanische 

Verfahrenstechnik (Paper Technology and Mechanical 

Process Engineering) 

SCA: Svenska Cellulosa Aktiebolaget 

UCM: Complutense University, Madrid 


APPENDIX 1 

CTP Method forMicrostickies Measurement 

Thierry Delagoutte and Josiane Brun, CTP, Grenoble, 
France 

CTP methodology is based on the characterization of the 

different stickies species in a recycled pulp: macro-, mi

cro-, and colloidal stickies. 

Three different pulp Fractions making up the entire pulp 

are considered: 

A. The fibrous fraction: Suspended solids retained on a 

100 µm wire after intense washing (= hypewashing) with 

tap water. This fraction contains only the macrostickies. 

B. The fine elements fraction: The fraction of suspended 

solids which is washed away during the hyperwashing step. 

In the fine element fraction, only microstickies are con

tained. 


C. The dissolved and colloidal fraction: The fraction con
tained in the supernatant obtained after the centrifugation 
(3000 g - 15 min) of the water which accompanies the 
pulp sample. This fraction is only composed of dissolved 
and colloidal stickies. 

Dichloromethane extractable materials contained in three 
pulp fractions are assessed: 
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1. Entire pulp: This extract represents the total stickies 
content (macro, micro and colloidal stickies) of the pulp 
fraction (extraction result ER 1). The sample to extract is 
prepared by evaporating an entire pulp sample in an alu
minum cup; this sample is then extracted. 
2. Hyperwashed pulp: This extract represents only the 
macrostickies content of the pulp (extraction result ER 2). 
3. Dry residue: Comes from the supernatant of the water, 
that accompanies the pulp: This extract represents the dis
solved and colloidal stickies (extraction result ER 3). 

Dichloromethane extractions were performed in Soxhlet 
apparatus for 6 hours on these three different fractions of 
the pulp. After evaporation of the the residue is 
dried and weighed. The result is first expressed in g ex
tract per g of dried material extracted. Then it is possible 
to express this result in g extractable materials per 100 g 
of entire pulp, and calculate the contribution of the three 
fractions. 

• The fibrous fraction contribution (almost macrostickies) 
is represented by ER2 
• The tine elements fraction contribution (microstickies) 
is calculated as: ER1 - + ER3) 
• The soluble and colloidal fraction is repre
sented by ER3. 

Application example : pilot plant pulp mixture 

This method was performed to characterize the 
microstickies content of 3 pulp samples: Pulp A (with stick
ies), pulp B (stickies-free) and pulp C (a deinked pulp). 
Mixtures of Pulp A and Pulp B were also analyzed and the 
results are reported in table A-1. 

These measurements show that the microstickies content 
of these pulps samples vary from almost 0 to 0.1 g/100g 
(or from ppm to 1020 ppm). The extracted amounts 
after hypewashing are very close to the values obtained 
with the whole pulps. There is a small difference cer-

Table A-1. Solvent extraction results of testing pulps 
mixtures. 

tainly due to the removal of solvent extractable soluble 
materials during hyperwashing. This is observed in the 
sticky-free pulp, meaning that these compounds don’t come 
from the adhesives introduced in the trials. Moreover, 
this is confirmed by the reject rate of a Somerville screen
ing test (measuring the macrostickies content) performed 
on the stickies-containing pulp: around 0.5% of 
macrostickies were recovered which corresponds roughly 
to the amount of adhesive materials introduced in the pulp. 

Application example : industrial DIP pulp 

An example or measurements performed at CTP on an 

industrial pulp is reported hereafter. 

When this procedure was applied to stickies-containing 

pulp, Pulp A, the amount of microstickies was found to be 

too small or close to zero. When DIP, Pulp was ana

lyzed we found that virtually all of the stickies are 

macrostickies. Therefore, to illustrate the method, we used 

industrial DIP. Results are shown in Table A-2. 


The results show that : 

• The stickies content of this pulp is low. It corresponds to 
• final pulp (end of DIP process) 
• The microstickies represents the major stickies source 
which is usually the case according to our experience. 

Table A-2. Solvent extraction results of testing industrial DIP. 
Stickies content: g DCM extract for 100g of whole pulp 

Colloidal stickies Macrostickies Microstickies Total 
Deinked pulp sample, Replicate 1 0.006 0.13 0.30 0.43 
Deinked pulp sample, Replicate 2 0.002 0.10 0.28 0.38 

Note: Pulp used in this illustration is different from Pulps A, B and C. 
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