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When the Group met in Bristol in June 1974, it was decided that David
Williams should be asked whether he was willing to continue in his capacity as
Newsletter Editor - a function which he had fulfilled most ably since the inception
of the Group. However it transpired in September that he had moved to a new
position with the Foster Grant Co. and was conscauently cbhliged to resign from.
the Group since he would no longer be active in Polymer Colloid research.

Several members have suggested that T should now act as Newsletter Editor.
Unfortunately this suggestion came at a time when the British government was
" FeTusing to supplement the universities' grant at all to compensate for the extremely
high rate of inflation in Britain which is at least double that prevailing in the U.S.
and mch beyond anything which had been budgeted for. Consequently drastic
eccnomies were being instituted so that the time did not seem propitious to request
additional expenditure. This has led to a hiatus in the circulation of the Newsletter
which this economy issue will partially overcome.

It now seems that it should be possible to issue Vol. 5 No. 1 in October
provided all members send their contributions to reach me by Monday 15th September.
Contributions which arrive late will have to be held over till the January issue.

Increase in membership of the Group increases both the bulk of the Newsletter
and the number of copies required. The reprographic cost {with no labour charge)
had reached about £ 1 per copy and postage would be about £ 1 also when transatlantic
copies are sent by Air Mail. 4nd there are currently 17 members. Some members
therefore feel thaet the time has come when an anmal subscription will have to be
raised but thie would be umwelcome at a time when the Scicntific Societies'
sthscriptions are being increased at a rate greatly in excess of members' ability
to pay them! Alternatively it may be possible to raise a Fund to cover the cost
of production and distribution of the Newsletter: this might, however, prove
difficult in a period of recession in which many prominent industrial firms seem to
be in financial difficulties. Additionally Funds, Accounts, etc. generate mich
work in their administration! VYe should be able to resolve these problems whilst
at Trondheim.

In the meantime, menbers are asked to confine their Newsletter copy to iwo

(or, at most, three) filled pages typed single-spaced.
"// - Llpan

-New Menbers

Dr D.C.Bléckley, National College of Rubber Technology, The Polytechnic of North
London, Holloway, LONDON N7 8DB, England.

Pr D.%¥.J.0smond, I.C.I. Itd., Paints Division, Ylexham Road, SLOUGH, Buckinghamshire
England.

Change of Address

Dr J.L.Gardon, Coatings & Ink Division, M & T Chemicals Inc., 26701 Telegraph Road,
Southfield, Michigan 48076, U.S.A. -

Dr D.J.Williams, Foster Grant Co. Inc., 289 North Main St., leominster,
Massachusetts 01453, U.S.A. (Requests to be kept on menber's mailing lists)
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Difficulty had been cxperienced in finding a cuctom aynthesis firm willing te
attenpt tho preparation of azo-bizs{methyl iscbutyronitrilc sodiunm sulphonate) but a
quotation of & 265 for 100 g. Although this was sloge to the price of gold powder, it
appesrod that it was in the normal range Ior such projocts. However it misht be that a
lower cstipate would be obtainable if any group nember were able to report a good yield
in a smaller scalc proparation.

Dr J.L.Gardon (H & T, Chicagc) dizcusced difficulties expericnced in formulating
latexes to give high gloss industrial coatinges. These ware necded to necut Federal
legislation againgt air pollution causcd by solvent evaporation in the processes used
hitherto. Industrial finisches had to be suitable for oven drying: air drying was too
slow,

High gloss (80-100) could bé achieved: pigment wetting, particle cizo, and
molecular weight were vital factors, Surfactant-frec latexes of partially noutralised
carboxylated copolywers were used

Formulation was much nore complicated than for a trade zales paint, up to 12
ingredientsc might be necded.

1. Application had to bc by spray-gun: for this it was vitol that the coating bo
thixotropic but a theorctical understanding of this phenomenon in latexes was
lacking.

2. A thermonetting resin was fcquirod for netal coating. Cross-linking of hydroxyl
groups by nmeclamine was used.

3. A piguont which might nccd a surfactant to disperce it,

4, An organic sclvent forming an azeotrope with woter was used to ocpeed drying.
Thic alse acted as a coalescent ~ a temporary plasticiser to add filn formation.
Filps formed without this at roon tcnperature were not hard cnough for industrial
coatingo.

5, A filler: this affected both drying ratc and thixotrapy.
6, An agnti-foan.

7. An amine {(c¢.g. melardne) both to croscs-link thoe resin and maintain a high pH
after application to prevent rusting of the nteel subatrate,

8. A thickener c¢,g, hydroxycthyl cellulose was nceded for air-gun application
{the adirless gun was not suitable for latexcs).

9., Waxes to promote abrasion resistance,

Dr Varson cupgested that the solvent could be oimdtted if an amine which would
discolve the latex were uscd: hexancthoxynmelasdine might be cuitable, Dr Gardon said
that odours of amine and formaldehyde wero a problem and a practical non-aiiinec
cross-linker was nuch ncoded.

On the Current Position in the Controversy over Villiams's Corc-Shell Horphology
Dr Cardeon said that it had to be accepted that sceded polymerisations do lecad to a
core-chell morpholegy cven when the overcoating polyucr iz completely cornpatible wlith tho
sced, Apart from Williams's clectron nicrograph and tritiation experincents, Gardon had
had evidenco on the Minpinun: Filu-forming Teuperaturc of styrunc-butadicnc latexes in the
40:60 - GO:40 composition range in which the cowmposition of the overcoating differcd fron
that of the geuod.

What was controversial was the kinctic, molceular-weight, and thernodynanic
ovidenco for the ocecurcnce of corc-shell morpholegy in cingle-charge experinents,  The
noleccular-woight cvidence had bcen conclusively disproved by the work of Kamath pres cnted
by Morton at the A.C.S. MNecting earlicr in the woek, It was not truec that Grancio and
tHllians's results indicated a conctant rate in interval II: a (converzion)/ t versus
conversion plot to climinate the cifcct of the induction period, the host fit to their
points obtaincd by using statistical fittiag procedurcs by a curve indicating ratc
increasing with conversion, Morecover the recults of doubling tho initiator. concentration
in tho ccurge of a run indicatud thoe dxpected low incroaasc in ratce which was significant
at the 80% level. The cxperirental points showed bad scattor noceasitating the uso of
statiatical techniquesn. DiMarzio's statistical thernodynardc trcatmnont could not prove
assumptions implicit in the zodel by stating them in a fornal nathonatical way. Tho
assumption that fixing of a polyncr chaine-end at the particlc surfacc by a hydrophilic




Particle Size Analysis by Higher Order Tyndall Spectra

Three cases of unexpected behavior have been observed in the measurement
of particle size of PVC latex by Higher Order Tyndall Spectra. These are (1) the
diameter calculated from the observation angle of the first red order was
generally the largest of the red diameters, especially for particles larger
than 7500A (2) the diameters calculated from the green bands were always larger
than those calculated for red bands and (3} the diameters calculated from the
green bands get progressively larger with increasing order. The data are
tabulated in Table 1. These anomalies do not appear to be peculiar to PVC
latexes alone but appear in the data of Maron (J. Colloid Sci., 18 193, 1963;
ibid. 19 658, 1964) as shown in Table 2 and also in data on Polystyrene
obtained by Dr. Berens, B.F.Goodrich Research Center as shown in Table 3.

We believe the larger values obtained from the angular dependence of
the first red order manifest the fact that these systems are not truly mono-
disperse. The scattering from the excessively large particles will be greatest
at the low angles thus causing the order to be shifted to low angles in this
region. Because of the nature of the sime function, a small angular shift will
produce a considerable effect on the diameter.

The other two discrepancies lead us to question the basic assumption which
is made by Maron, that the maxima in the R/G ratio occur when the intensity of
the green light is at a minimum, and the maxima in the G/R ratio occur when the
intensity of the red light is at a minimum. The data that is included in
Tables 1, 2, & 3 all seem to indicate that the first part of the assumption
is valid, but nct the latter.

We_ are aware of the importance of using the correct wavelengths,
A 3506A, = 4740Lh. This data could be interpreted to say that the maxima
in the R/G ratio to occur when the intensity of the green light is at a
minimum and the the maxima in the G/R ratio occur when the intensity of the
red light is at a minimum but only for small angles.

We propose that for calculating diameters from green orders a better
assumption would be to consider that the maxima in the G/R ratio occur when
the intensity of the green light is at a maximum. Thus, instead of using
equation (1) as the working equation to calculate green diameters, equation
(2) would be used.

D

ey A'.)/8in (g3/2) (1)

D= K l’g)/sin (g;/2) (2)

Green diameters calculated by this second equation are included in Tables 1,
2, and 3. In each case better agreement with the red diameter is obtained.

Another reason for suspecting equation (1) is that the constants

Cp = k;A' are not consistent with the constants Cp = kil'g, that is, a
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progressively increasing value of the constants is not maintained with the
increasing order of the spectra. However, when KjA', is considered in place
of k,A'_ the constants do get progressively larger and in an orderly manner
(Tabie Z). This is true for m= 1.16 and m = 1.17. Note that changing A'r
from 5350 to 4695 does not correct this fluctuation.

Lastly, we find that the sin (gy/2)/sin (ry/2) is not a constant
independent of m and i but rather a variable dependent on i and affected by
. A summary of our results are included in Table 5.

The sin ratio for the small particles is in very good agreement with
the K /ki ratio. The higher values of the sin:ratio for particles have
ry <2§° again reflects the difficulty in accurately determining the first
red band. This agreement with the Ki/k; ratio again indicates that the
green angles should be considered as maxima.

Applying the numbering test to samples of various m values demonstrated
repeatedly that the sin (g,/2)/sin (r;/2) ratio is consistent with Ki/ki
values and that the sin (g{+i/2)/sin g;/2) is in agreement with K+ /Ki and
not with ky+;/k;. Three examples (m = i.l?, 1.20, and 1.16) are inciuded in
Table 6.

Presently it is suggested that only the red diameters be used for
particle size analysis as we are not pleased with the green diameter cal-
culations. Finding the right wavelength for red light does not seem to be
the true corrective measure because regardless of the value chosen, the
constants kj\', and k4i',. will eventually become disordered as was mentioned
above. A second approach would be to assume that the effective red wavelength
changes with angle and must be determined for each system. This would be very
emperical, dependent both on the system and the observer, and seems unjusti-
fiable if at the same time the green wavelength is considered constant for any
angle of observation.

To summarize we have these basic questions:

1. What is the effect of polydispersity on the angular measurements
as a function of order; that is, is the effect of polydispersity
on the angular position of the first order greater than say for
the fifth ordex?

2, Form=1 , R/G=I8(r) is a maximum when I8(g) is zero
Io(g)
and a minimum when I6(r) is zero. Since for m > 1 I8(r) and
16(g) never equal zero is it not possible that the minima of
the R/G function exist when I8(g) is at a maximum rather than
18(r) being at a minimum?

3. As indicated by the second and third minima of the R/G curve
of Figure 1, is it not possible that maxima and minima in the
R/G function can occur without minima and maxima occurring in
either of the two individual intensity functions?

We would welcome your criticisms of this treatment of green HOTS data.

Sl A Gl .

Dr. Edward A. Collins
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DPiocaters of Polyvlayl

Tablae 1

Cilorica {(z=1.16) Caleculated frca ECT3 Data

" CALGULATED DIAMETERS
Color Oxrdar
of Ozder Fo. 214-7 1°20-1 1653 160=3~3  192-10 £5-99 45-1C 199-C4 195-35 18¢-9
Rod? 1 2965 4500 5190 5205 5015 G640 9150 10350 1240 14220
F 3 5050 5290 5015 £5695 G200 G300 101£0 11410 146030
3 7140 §590 10120 10970 13190
4 £e40 1010 11120 15210
5 11340 12540
6 Y2740
AVE 2955 5005 e240 5220 8725 6557 B73d 10279 11730 1351l
Grcea % ) § e=e= 5100 £540 5450 5450 7160 9040 10200 11120 1281C
2 €175 61?5 6520 6290 750  §3L0 11470 12320 104
3 050 10100 11720 12220 15S3M
4 12325 12090 1203
a _ 14730 1oz
G 16475(
LYR  ==-- 35610 5858 _soad 225 ens3 9820 11834 32005 1230
Greon + l ~===  49€0 $230 510 3530 6750 520 9955 10720 1210
2 5330 §330 5450 5590 0950 8130 9910 11000 12735
3 7630 470 9710 10320 1228
4 9960 11120 127%&
5 11760 1292
6 13132
IS -e--  S1S§ 5200 £333 arlo 7057 0300 9gA2 11072 1270
DigratsT
-ﬁln-ﬂ'l'.’ Am3360 - - sase 5152 LCE0 swee cane “mes 1010_" 11['26 smee
lﬂsf‘[‘)o P PR 2 5070 sﬂ:'g sese so=e .- lccsg 11211 oy

* D= (ky 3930)/sin(rq1/2)
€ D= (k1 5350)/sin(gy/2)
+ D= (K, 3930)/sin(gy/2)
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Tsblo 2
Diamaters of Dutadicro-Gtyrene Laticag Czlculated frca Ped end Groaen Ordars
(G"ltl?)
Color Ordar Calculated Diameters = A
of O:rders Ho. 2713 197 .97 n97
Bed 1 5060 6540 8610 11000
-y 2 5170 6510 7930 9360
1t 3 . 6410 7700 9050 ;? 9240
L 6 coas sees 8060 9150 )
" s osew saen saas 8500 1
AVE of Ned
Dieceters $115 6587 €073 9612
Green 1 5250 6890 08330 10100
o= 2 cova - 7000 6640 10400
" 3 S PR, 950 10600
AVE of Green el _
Diecetcrs 5250 6945 €550 10375
Avaeraga 5160 6730 B340 10040
2 Lev. + ‘.03 & 3-2 + 404 + 609
D liin. Int. %170 65E0 G430 10100
: Dov,. - 002 + 203 - 103 (3 0!6
Green D = (£, 3505)/ein(gy/2) 4970 6520 7C90 $580
6030 7500 9050
7460 BL4O
9230

AVE of Green
Die=atarse 4470 6295 7423 9173
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Tablo 3

Dicgzears of Bou lolyatyrena LS-057-A Caleulsted

fren EG13 Data (r=1.20)
(E. M. = 11710 1)

Order dagle 8in /2 D=k; 3930 p=ki 4830 - _g=k1_j§33_
LaMer and Plesner Berens (Berens') sin(r,/2) BIn(g1/2) SinTgg /2
_Date -

By 24 21 0.1021 13950

Gy .o s 0.3003 10360 10840
R2 &3 45 0.3325 11420

Gy - 56 0.4094 11370 10950
Ry 65 66 0.3445 11320

G, == 79 . 0,6300 11850 10350
B, ) 91 0.7123 11170 |

€4 - 108 - 0.,793 12280 11060
Rs 119 123 .0.078 11020 |

Gg - 137 0.923 12600 11420
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Table 4§
Working Comstants (k1 ') for Butadiene-styrene Latices
(m=1.17, k;=0.656) and Polyvinyl Chioride (m=1.16, k1_=0.660)
Butadiene~Styrene Polvvinyl Chloride
Cri=ki 3506 Cr1=k1 3506 Cr=ki 3930 Cr=k; 3930 cr=k; 3930

Ordar Co1=ky 4740 Ca1=k1 3506 Ca=k1 5350 Cao=ky 3930 Cq=ky 4695

3] 23090 2300 2593 2593 2593

Gy 3120 %55 3z30 3320 3090

Ry 3960 3960 4460 4460 4460

G 5370 4GEO €075 5250 3730

Ry 5580 550 6250 6290 6290

G, 69060 6310 €50 7100 7520

R 7210 1210 p1L2Y 8122 S122

G4 9730 7940 11070 6250 9720

By 6510 eslo 9220 9%20 9920

Cs 11950 9550 13510 10750 11670

Ps 10420 10520 11723 11725 11725

G 14130 11150 15600 12550 14040

Ry 12050 12040 13550 1323 13550
e Gy 16310 12730 14350 16200
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Bin (g4 /2)/64in {2y /2) o5 2 Turstlen of 1 and g

tin (42 Lin (~/2) Bin (n1/2)
Cin (zy /2 Lin (rp/d) Gia (ra/l)
Particles havicyg
0y <20° 1.4E0 1.245 1.165
Particlea hsving
ry>20* 1.297 1.173 =cose
1.2C3 1.170 1.130

K.

L.
i




Table 6

Dogedicra=0torera cerale o, 597 (ra1.17) 7

Exp Teaoxy Erp Theory

Rad Dizrater Bin 8/2 Bialr 4 123 - gy My Bielr /2) | N
IS 8tn 1. /::) Sin (3.'; IZ)

1 110C0 0.209 2,023 1.720 1.479 1.283

2 93690 0.423 1.459 1.410 1,220 1.176
3 G50 0.617 1.273 1.292 1.052 1.130
4 9120 0.7CZ8 1.173 1.223 1,108 1.102
L 9500 0.°83

Exnp Tosoxy [haor
Crecn Dicrazer 8ia 0/2 Sin(gj+1/2) By Jing i
Sin(p/2)

1 10L00 0.509 1.670 1.720 1.570

2 10400 0.516 1.272 1.410 1.35%

3 10600 0.G36 “1.331 1.29% 1.259

4 11200 0.£73
Do Polyseyropa L8-057 = & fo o« 1.20
oh Simeey Exp T-’:am/:‘»; 5 zzplz 'nv.‘;?rg

\a in ©/2 i i B n(g,/2) 154
- Sln§r342; ' 1 S Sin(ro/2) Ly /7y

) § 0.1821 2.160 1.720 1.650 1.203

F 0.3026 1.422 1.510 1.227 1.1706

3 0.5445 1.310 1.2%2 1.1C8 1.130

4 0.7125 1.232 1.223 1,113 1.102

5 0.678 1.002 1.023

Em Txaory Tazor
Green Sin 0/2 Sin(z;+1/2) o Dt/
8in(gy/2)

1 0.3005 1.562 1.720 1.57C

2 C.469% L.325 1.410 1.27%4

3 0.6350 1.247 1.292 1.209

4 0,793 1.153 1.223 1.202

] 0.923

/coﬂtlnuad-.--o-----
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Exp
Sin(r,=1/2)

Sin{ri/2)

1.920
1.402
1.277
1.212
1.116

Theory -
ki )1‘1 ltl

1.720
1 .f.‘-lo
1,292
1.223
1.102

sraor Y
Ly /R

e
1,720
1.0610
1,252
1.212

P B

Exp

Sin%gllzg
in r-|

Theorq

1-5'!}5
1.247
1.174
1.123
1.054

Thaor Y
Ty /i

o pestammd
1,570

1.354
1.28

1.202

1.203
1.176
1.120
1.102
1.003



