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ABSTRACT

Powdered additive or organic filler is used to improve paperboard thickness and to reduce drying energy
consumption in the Korean paperboard industry. In a previous study, we identified alternative non-ligno-
cellulosic resources to wood powder, specifically brewers grain and oil palm frond powders, and verified
that these materials had the same functionality as wood powder.

The main drawback of the use of such additives, including both lignocellulosic and non-lignocellulosic
resources, is the deterioration in paperboard strengths. Therefore, we carried out a basic study on the sur-
face modification of brewers grain and oil palm frond powders to improve the strengths of paperboard.
Surface modification was performed using various types of cationic and oxidized starches. The stream-
ing current and zeta-potential of the two non-lignocellulosic powders were measured and CLSM images
were taken to assess the surface modification.
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Table 1. Viscosity and charge density of cationic and oxidized starches.
Starch Viscosity(cPs at 0.5%) Charge density(meq/g)
C-starchl 111.4 0.75
C-starch2 20.2 0.47
Cationic C-starch3 18.2 0.42
C-starch4 19.4 0.43
C-starch5 12.4 0.23
C-starch6 13.0 0.28
Anionic Ox-starchl 6.8 -0.74
Ox-starch2 7.0 -0.68
7PES-Nam A 3to] S4otolch PAARIATA  FS AR DEAAHN Do) o) 2 FHE A%
ROl $REe 248 4ES ASHURS Table o L 931415 53 mrk Sel3] Lhie7] $la] ko] By %
BTk P AES FES WSt U Ee et Cstarchl  3A7FEF AN AR HEAoR wU A 2
~C-starch6 2. 2, AF3} A B2 Ox-starch1~0Ox-starch2 1S A7) 93 52 7] (Rotary evaporator N-1110SW,
Z gt EYELA, Japan)E °]-§-3to & 3ts}¢ict.
2,23 Mzt 7l 2Ll RS MEHTL 2,25 F7|STH UK FHTX 2| 2 ot
Bl S e
wrehn o) BUo SEANE S5 G WA He B A4 Bee] nEAAN L F
PCD(Particle Charge Detector, BTG, Germany)ZS ] 2o L5 m}otsl 7] 98l A7 4 EA-S Hrlkelal 3%
gotoly Mruin e B s q Al o] AFAEA o|v] A5 BT Bero] §5HSl9}
$oto] 10mLAZS AT T 27 o] 2519 AehEAAS =4e7] 95 PCD(Particle Charge
I AES AAS] A4UA7] 3 =4 Al PCDY thA Detector, BTG, Germany)$} A E} £ 8l A4 &7 7] (Zeta-
NenTAES IANA 5N AU S sizer, Malvern, UE 242 AHgaheich A4 A5
AUE A AEAFLES B e $5490) WL 2237 U dasn
Bt gt o= skl AAYE 71544 QAF £ oju A= F2F
wure A R AL 255 9ol AT = FALE U F(FV-1000, Olympus, Japan)& o] §}o]
% 7)(Zeta-sizer, Malvern, UK)Z o &3-9lch. 2Ab7]  Zhedabgiion] dlo] Ae] 53 ¥laka| 7 wlA] Bahe
£ ol&sto] 22 WA et S A A= th 2T 9 o| WA & FF 3] A= T
g SEe] FAT F A4 Al zd A S S5 3 H E(fluorescent dye) S AH-&-5to]of k=t ¢4 2
o o] F2to] 5.5 sfo 17| s A] 4 AR Folo] tholg)
A9 AAE HP5HA|(Di-fluorescent whitening
224 RI|ISTN X0l CHEEEY7 e M8 WH agent, KISCO, Korea) = 9] 50] 0pA] 4 2.8 o] 15}
Wt Y B2 SHTE 0185 0.1%=E AR o= of A d 2 74] ¢ Z(acridine
SA skt A F7E=2 S 3K (cooking) A7 F orange, Samchul Pure Chemical, Korea)Z 0]-&3} ¢
B 224 AP AP FHALL FF RS QAT o) 1] £ 550 AE B
HE LW A A A= B 0.5,1.5,2,5%F 0.5%, Thol EF] 5 A = 0.1%, of 22 ¢l 9.7
Fdotolth FAAES FUT F o] 5 S22 9 = 0.1%= 3450 AE3F AL tholEFY] & sSul A
3 600 rpm £ 71 0 & 20827 kS A A G o] & A7 A2 1.5%, ot 2| ¥lA = Ad A&
5% =2 A 2 H AR RS 0.3,0.6,0.9% F tH] 0.9%E FAstAth & F7 R7AHEH A
3Fo] 2087 wHtsto 2 R FH| F /e AE | W &E o o] A 9] excitation 132} emission T3-S
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Fig. 1. Zeta-potential of BG and OPF particles
as a function of pH.
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Fig. 3. Zeta-potential of BG powders as a function
of the types and the addition of cationic
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Fig. 2. Streaming current of BG powders as a
function of the types and the addition
of cationic starches.
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Fig. 4. Streaming current of OPF powders as a
function of the types and the addition
of cationic starches.
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Fig. 8. Zeta-potential of BG powders as a function
of the types and the addition of oxidized
starch after the treatment of cationic
starch(C-starch2 1.5%).
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Zeta-potential of BG powders as a function
of the types and the addition of oxidized
starch after the treatment of cationic starch
(C-starch2 1.5%).
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of cationic starch(C-starch2 1.5%).
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