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.COnJunctlon wi h the phJSlcal and optlcalzsheet tests‘

1. Sulflte ouip at 2 5% conSlsLency,

»ﬂeai'reflner to set v1s0051ty 1evels.

( hubelka*and Hunk ) and the VlSCOSlty;Wlll'be con31dered;1n

BASIC EJ{T’ERIILENTS TO BE. PERF ORME

w1 1 be reflned b_ the

or Vawey: Qaarﬁf{ :

Welght brlgatness, and OD&Cltj.
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a'Outfit" attached, showed extrebe‘sensititityfto;any
fifchange in consistency.éf 1

‘ _to remove a representative consistency sample frOm

'jFreeness test to the Stormer Viscosity readinis
yHowever, early experimental data reneatedly showed:
.;that that the Stormer Viscosity readings were

lwﬁﬂinferiorato G S Freeness readings as
| ;:the hand sheets were not made.

ngrelative fiber length

The Stormer Viscometer with th "Paint Testing‘f”~

waSﬁfoundfvery difficult

Cm e il

iof the degree of refining of:'hﬁ:pulp._;Therefore,

_Ho‘ever BaueriNcNet

fiber length tests were: run{to’help_aetermine




LIT HATURJ SEARCH::

Blakeney showed that the viscoslty increased rapidly at
conoentratiohs greater than about .0042 which is approximately
the ”critical“ zone for fre:> rotation of fibers_as;predioted
by lason. (1) 'At'greater thanJE% consistancy a plot by Myers;x$§
‘.torgue vs. Angular vilocity showed the following: (a) The
line is concave to the torque axis. (D) A émall change in
torgue in the high toraue range will cause a‘large éhange in
the angular velocity. (c) It took some tofque to start the

bob initially. (2) IlMyers also pointed out that the Relative

Viscosity = ( slovne of slurry :
slope of susoending solution)

-vhere the "slope" is taken from a'torqpe verses angular
velocity plot. And if +the L/D ratio is less than 40, the
relative viscosity varies directly with the concentration. (2)
The curvature of the fiber seems to be an important
Tactor in determining and exnlaining the viscosities of fiber
slﬁrries. Blakeney found that with nylon‘fibers a slight
curvature (K’:162-178 ) had a large effect on the relative

viscosity. He also opserved that above a certain degree of

cuertU*e the ( intrinsic VLSCOoluV ) rutlo deoended ONLY on
~relative VLSCOSltJ

whe - CURYATURL——ana NOT on the L/D ratlo of tne leGPS.'(l)
iyers concluded,'curved fibers cause a 1ucn.greauer increase
in viscosity than straight fivers of the same axls ratlio in
suspentions of the same concentration." (2)
liyers nointed -out thet because of the complexity of fiber
interaction forces, little theory on experiuental work has been

done in this area in relation to viscosity. He noted that

(%)
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"the fibers would be ecxnccted" 4o svend wore time in the flow

direction than in other wositiong., He found thalt inertial
effects for the flow around 2 cylinder become aporecliable at

Reynold's Number  1.0. 'l re Re = A0 D _ Qvol Yx(Dia.) A
( Kinematic Viscosity

_At a conslistancy of 2. 8p using nylon @ibérs, Lyers noted the
Tollowing: torgue- bef characteristics:: (&) -At low ﬁorgue the
Tibers touched the bob. (b) At medium oorgﬁe oniy a few fibers

voved. (c) At a high'torque a clear-fluid anulus develoned
between the Dbob and fibér phase. Hason and MHanley showed that
an apparent collision between two Tibers greatly change their
rotation orbits. Such collisions do not.occuf-at very low
concentrations. (2)

‘ c

Blakeney Tound that the degree of flodulation hed a big
effect on the relative viscosity._ e found that the relative
viscosity at any concentration was higher for LTOCculated
suspentions than for the well-disversed suspentions. (1) IHyers
noted that the type of liquid in thé slurry was an important
factor in détermining the degree of flocculation.

e found that-fdr nylon.fibers in a sucrose solution
ilocou]a 1on and Ilber net woriks lormed wt much ldwer conslsx
tancies (;08;.6%).than in organlc~solvents. Hegtﬁbught this
could be explained via physico- chemical Tactors. He also |
noted that in the sucrose 3011uion, tae floccu*ution increased
as the pH decreased down to two.

The wall effects. using a bob and cylinier type Viscometer,
seemed to have only a negllgable effect on the relative viscbsity

even for L/D fiber ratios equal to 0.358., (2)
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_ThelDeZurik Corporation manufactureo a consisﬁgnoy sensing
device whlch works onvthe‘éame prihciple’as the Stormerfviscoé
ﬁeter. -HoweVer tﬁeir,résearoh.départméni had the-folloﬁing |
‘comment :- ﬁAt»the'presentltiMe.ve have not'oohduoted extensive
tests to determine the-amounf of_or direction.of changevin.
.tranSmitted‘siénélkwhenﬁthe:freeneés.is-ohanged; Wé_do know -

the affect existsoahd'that‘itfdiffers with different types of

- paper stock and that the affect is proportionally more prominent

“at higher consistencies:and freeness." (3)
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RESULTS AND CONCLUSIONS: . iifﬂfﬁ

The sensitivity of the Stormer Viscometer

toward: consistency is shown on Graph (1 ) Here:»":"'7"“;""i A

the TIME in seconds per 100 revolutions is nlotted

against the falling mass in grams;~ If ‘one follows Cwi
an immaginary horiZontal line from left to right at
a time of 15 seconds, five intersections——one at

9’The first

‘each consistency level——will be noted

intersection ‘shows that” a O 5% consistency pulp sample
\recuired a falling mass of only 175 grams to "spin

the submerged "paddle wheel" on. the viscometer in the

pulp slurry 100 revolutions'in 15‘seconds_iiThe final
intersection, on the far right, shows that at a pulp

vconsistency of 4%, a falling mass of about11025
grams is required to spin*the paddle wheel 100

revolutionsrin the same time interval——15 seconds.hgfiaj
a This shows that at a low consistency of pulp,
the viscosity (resistance to flow) is low, and at

a higher consistency the viscosity is much greater.u

f: Graph (1 ) emphasizes the demand for a constant

consistency if one is- trying to measure the change j]ftfri*

in Stormer Viscosity with refining time.;i o

Graph (2.) shows the Canadian Standard_Freenessf"5

(measured in millilsters) Versuszthe StormerﬁViscosity
readings measured in seconds per 100 revolutions. 5ﬁ}f
'A falling mass of: 350 gramsswas used, and two

'"identical" runs are shown.a GP&Ph (3 ) illustrates"ﬁ




the same trend as graoh(e )-the onlyLdierrencﬁ

being in the mass of the fallin' body

was’ 400 grams instead ofJTSOFSrais 1??

the temnerature and consistency are constant at”‘
14 centigrade and 1.56%. consistency. |

Graph (2 ) shows that as the C S _Freeness

decreases*(with beating) from abou w650 ml. to 450 ml

the Stormer Viscosity decreases*from abo‘t’23

(sec. /100 rev ) to 14 (seo/100 rev )f:iBut a. further

decrease in freeness (with increased;beating)

about 13 5 (sec /100 rev. )

The second stage of this grap ;:M.:,

quite obvious, since the Stormequiscometer;recorded,

'no change while the freeness decreased 350 ml -—due to

"

approximately 40 minuteﬂé‘;; roll down?time on the

Valley Beater The . graohsg(4 ) and (5j)wSh°W thataeb

there was a good deal of fiber length shortening during

A

both "stages but the decrease i'-fiber length

evidently had no affect on the Stormer Viscosity
readings in the second stage.?p}._“; o

Graph (3 ) shows- the same trendgvand the_\hheyj}**”

runs——although the two runs_at e weight'do‘no

coinside exactly——show the validity‘of“th"t n




Graphs.(2 ) and (3 ) indicate 'fdééreéseuin
Stormer Viscosity as the;

values‘abovs 450 ml“

‘employed

Berhaps with a differently designed rotor

indicate that fiver leng

factor.

what is? This 1eads to an area of

see how a fiber 1s wetted with;beating.




APPLICATIONS’

freeness:- stock)——the paddle wheel type consistencyﬁ

regulator error due .to viscosity changes,of th pul

could become ‘an important factor.

Further work along the‘line of this'experiment

could perhaps produce ar viscoSity‘correction”factor

hfor the consistency readingsltransmitted“form”theﬁ

paddle= wheel type consistency sensinggde'ice

to utilize its full potential
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