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Precipitated Amorphous Silica as Flatting Agent for Coating

Katsuo TAKEMOTO
Yoshiaki MATSUMOTO
Hiroshi MURAYAMA

Various kinds of precipitated amorphous hydrated silicas have been studied as flatting agent for coat-
ing, and modificating their flatting efficiency has been made by grinding the silicas. The flatting efficiency
of unground silica increases with decreasing particle size and increasing surface area. However, un-
ground silica with BET specific surface area above 150 m?/g shows nearly constant value in efficiency.
When this silica is finely ground so as to obtain a smaller particle size distribution, its flatting efficiency
is much improved to such a level as Syloid 244 has, the latter being well known as a high grade of
flatting agent, The micropowdered silica in varnish resin solid shows higher flatting efficiency when
dispersed by low-shear agitations than by high-shear ones, Moreover, the silica increases viscosity of
non-polar or weak polar solvents remarkably when dispersed in these solvents, giving the viscosity values

similar to those attained by pyrogenic silica, i.e., Aerosil #200.
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Table 1 Typical physical properties of Nipsil E, Nipsil N and flatting efficiency
in acrylic and nitrocellulose resin solids

Mean BET Maximum particle Light reflection
Flatting particle specific | size () (60° Gloss)
size surface - % § == - =
agent ) area Acrylic - NC Acrylic NC
(m?/g) varnish* " lacquer** varnish lacquer
E— — H —_— —I — — -—
Nipsil E 4.1 140 15 15 46.6 36.7
Nipsil N 4.0 200 20 f 22 40.6 35.0
Mizukasil P 526 3.1 150 | 9 10 35.2 29 .4
Syloid 244 I' 2.3 300 | 5 5 24.6 26.7

* Acrylic varnish containing with 1.1 wt2 of flatting agent
#* NC (nitrocellulose) lacquer containing with 1.1 wt% of flatting agent, flatting agent dispersed in lacquer
by shaking with paint shaker for 4 minutes
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of flatting agent
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Meazuement of BET surface area : pre-heating at
110°C for 5 minutes

Fig. 2 Relation between light reflection (60°
Gloss) and BET spezific surface area

100
2
O
st { v , S g 3 :oo
Photo. 4 Optical microscopic photograph of ;/
nitrocellulose resin solid with Syloid 2 0 i@ [@
244 ’E
2
FCRAREROBMINE & bicaBicET T2, Hk 5
HiREA 150 m?/g LTI L A E —@Thotee &0 -
RN G, BET HEREBEONS V>V 7 080 Uikke J 1 :
L_{¢
HHEEEYKEL T2 L0l > TEDEL N, 0 72 3 4
EBOKRE L~ ) 5 OB LIRS R ER L A% < L Mean particle size (x)
THHRTER T LD DB, O : various kinds of Nipsils

® : Syloid 244
® . Mizukasil P526
Fig. 3 Relation between light reflection (60°

BEOSCRE & FIRE & OBIRY Fig. 3 1R,
BIEOKIEE FIRED K F VBAE Ih, ) 7

] R Sy T N L= . -
V)%ﬁ(ﬁl,i&ﬁbbiqjﬁ%@_&@d\éﬂ BREVES A%, gloss) and mean particle size, flatting
B> ) A DRER D5 — 3 TR v ) H D agent dispersed by paint shaker for 4
BFEEWTHALUL Tk (Fig. 1 8R), FHEEO minutes in acrylic varnish (1.1 wt%)

INE W ) A ORNERTLEREDO KE Y A D F
LD BRI ANCALE LT 5, FIRATTRNLLO B

(68 )




©

 BHOMELAIMGSKEER Yy 69

£ (0.3~0.7p) L odb/EL B &, vV TG L
PersEdeT oo, MERITHEEEOER L A
W EPRETHD, FERENNEL sk, KED
XKL T OBES AT S L Xy, BED
HREEENT 5. ChBEDESEND, ~ ) OB L
HEEIRED N & WECBIR LTk b, E\VBEY LikEE
HETEH ) ORNEMUIATEEROBER L b /NS
WHIER % b R FOMEN RS 2T AT T, BN
BOPZNHORELETHL EELDND,

(3) SEHCH LIFTBE THHERERS L UFHk

BRORE

BET HERERE, FHORREORL =, Fv—n%k7
ZINMBIEY = 2z v} v —H—FHTHER
Bl & EORHEIROR KN FEOE BET HFEEH
B LN E L OMBERN LA, BRI RO
ik BET HFERE R L OBk <3 —E
Thotco ZOHEL Y, >V HO4EME, BET {FE
it L OCFENEIE, B F BRI Tt 2
g,

S244 R XU MP 526 ik FRI BT L » CF
LAFATBId b6, N-E 510° N-N of
KA TFEITE N OHCSEETHRIEThirL AL
B Uleh o tce TR ERN FARBR LT3 2K
KTHOMEFRANCEEL TR XD, =y S
— DTN T EIOBHE S S244 kLo MP526 o
BEIODBRECLDEZL NS, iR X7 X 5
W, FHEOKRE U hOFHEE LR &
Lh, ZIRKTFRIOBEERSHL T, SELicl vy
Y A E OB USRI S 5 1oy, RN TR
ETELRET/NEIL LTELSBELIDSB EEZ D,

3.28 X U3 TR bh e EST, BET K&
i 150 m2/g PlbExET25 N-E 3 X0° N-N D4

B LMERES X OB o\ TR B,

(4) =y To—ILD N—E220 &L

N—N300A D88 LitaE

N-E 220 # LU N-N 300 A ohiEsfi% Fig. 4 1o
¥, N-E220 3 X108 N-N300 A DRrEEs Al d ik #e
fifo N-E, N-N R 7L b b/ RERACBE LT
Who N-E220 ¥ S244 riziF Ao ESivtHE L,
N-N300 A 3 MP 526 X o 4 /NIRH A% R LIcoN-E
F IO N-N BB L - CES i bT5 2 &
Doh B

ThboD X E 5 4% F3%5 N-E220 % L8 N-N
300A 7 7 VUAERY = =, (LR Z VY — 5, H—
KA VY= =R THHSe L Z0BED

100 g~
N\
S '\
A
5 \\
o \
3 b
N \ )
A

5 \
‘-'E 50 \ k
- A
2\
5 \

L]
X \
w Y
[} K
: A\

~
£ W
<bto | S \~-.__
Particle size (u)
— — — — ! Nipsil E220
________  Nipsil N300A
. Syloid 244

—— = ——  Mizukasil P526

LR R T 5D, MFrETootc. Tt Fig. 4 Particle size distribution of micro-
BRHC Y > THEBhi N-E220 s L0t N-N300A, © powde ed Nipsils
Table 2 Typical physical properties of micro-powdered Nipsils (N-E 220, N-
N 300 A) and flatting efficiency in acrylic and nitrocellulose resin solids
Mean BET Maximum particle Light reflection
Flatting particle specific size  (n) (60° Gloss)
size surface —
agent () area Acrylic NC Acrylic NC
(m?/g) varnish lacquer varnish lacquer
Nipsil E 220 2.3 150 7 6 30.2 30.1
Nipsil N 300 A 2.8 200 7 8 38.7 28.9
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Micro-powdered Nipsils were dispersed in varnish or lacquer by shaking with paint shaker for 4 minutes.
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Fig. 5 Effect of dispersion method on particle . B
size distribution of micro-powdered Nipsil LHBXET LD,
E220 the flatting agent dispersing with CHETE, HEEEE LT v YE—H =% Hu
Table 3 Light reflection (60° Gloss) of various kinds of resin solids containing
with micro-powdered Nipsil (N-E 220, N-N 300 A)
—_—_— ——————— '__-T-_:_L::iit&—\; \\\%7
Light reflection (60° Gloss)
Flatting B _IYi.tfgc_f}LulSse_laﬂcquer o Acrylic varniﬁ-___ "};I;ili;r;loset melamine_
agent Concentration in resin solid (%)
3.0 5.8 3.0 4.7 4.7 8.5
Nipsil E 220 48.1 22.2 41.2 25.7 61.2 20.6
Nipsil N 300 A 56.1 30.7 45.5 27.1 66.7 32.3
Mizukasil P 526 52.0 22,2 51.1 28.7 68.0 30.7
Syloid 244 45.5 20.2 46.7 23.5 54.7 26.2

M) at ca. 600 rpm for 20 minutes,

Flatting agents were dispersed in varnish or lacquer by stirring with high speed mixer (Labo-mixer Type

C70)
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Fig. 8 Relation between Brookfield viscosity and
concentration of flatting agent in ethyl
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the flatting agent dispersed by stirring
with glass rod
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