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ABSTRACT

In this study, we investigated the possible use of a new inorganic material as alternative filler in the paper
industry. The inorganic material is a mineral composed of calcium sulfate, that is generated when manu-
facturing phosphate fertilizer. The inorganic material was dehydrated by the thermal treatment to 200 C,
5007C, 700°C, and 900 C to prepare white filler powders. Their basic properties, including color, particle
shape, elements, and average particle size were identified. To determine the effect of new inorganic filler
on paper's physical properties and strength, handsheets were prepared from HwBKP, SWBKP, and ther-
mal treated inorganic fillers. Handsheets' ISO brightness, opacity, bulk, breaking length, and stiffness
were measured. Results confirmed that thermal treated inorganic filler could be beneficial to the bulk and
opacity of paper while maintaining higher level of breaking length and stiffness that is achieved using
talc.

Keywords : phosphate fertilizer, calcium sulfate, inorganic filler, thermal treatment, color

o Al YA e}/ H A Y 1A L (Dept. of Forest Sciences/IALS, Gyeongsang National Univ., Jinju, 660-701, Korea)
P

2 Fddistn 34 A F-eat

3 W AlAAHCorresponding author)t : E-mail : yosungl7@cnu.ac.kr



53

.I

e

#7] 77 FAHE Y AR & SAAzY] 284 Hrt AF
1. M= O 2 U] A A YA HAR A R A28 544 <
ge(tale)E ARESHATE Al 7] SRAI S EaE T
A2 B RS 7| EQIAHNES] FAREA  Fdhs o2AE AR Asf B 2 AZE
Wk obu e ohekgh Akl Rofol| A HH ffekA ARG R HEZ(HWBKP)9F Y4 4 F2h E Z(SWBKP)
ST AR A oIt} 27 2] S ol A A 3] A2 S Egoto] ARgaRGITh T3 FHA Y HRE 9l C
& “Hgﬂ’\—i HAEGS HHOR o] gEoj &7t ARY| 9Fo] 2/ PAME AHE-SIATH
e R b ls e ik e o AR A R
2EY] ARl QAT FoR Wiy qnn 22 HEEY
ESAAREAR LG s HAFE g 22,1 HMETL JHME MR 27| STME Hlet
BAEEE A1} 3 FabEQ ek e & gxi2| LE
T8 4= Sl A A= A Q) Shek Az A < Ao A ZA 8} 01AFA 31(CaS042H,0) = Fig
APl 2F SIS S oA Ak ek 135 0] S) el T 2] ek 47} el
A= A S ARE S MR EFE g3 Ago] Wa w7 "oh? o4k 117} 80-150°C 9]
Sk T ofl A A = Al Aol ok A E QlARA 119 23 A gy} o]o.]],].b) -CaS04-sH207} &1,
A e A -8 A 2 oF AH2HE-E] A] Hgt o 105-240°C AFo]o| A] 2} B2 o] © A A 113 CaSO4
Al Y AEehe A e R g o) 5 o e 2w O3] @At Hu o2
gupetol A =] Bl = A AARe] - id A—ESE Agyo shx)= caSO. HTh
A 53t ool EAd 8l 20091 7] ©f530,000m 5 o] o] A 4] 71.9] ZHe) W Th= A 71.9] AlAfo] 3
Aol 2,008 £ o °‘=°‘ HAF HA=A  mapgict gheo] QAN & 4G 13 glovt A
ATk AZF A X & Fu]7F AAxE anﬂ gatH, 2o 2 25 @42 9ushH CaSO.7F YA E I o
FAIA L A2 RFE AAF LG HE T 50, ke 3148 u] 7] w2o]? Fig. 1 T2 5}o]
S E A -2 ol @l 73“’/—‘1\‘0]1/\'] A A =] 1L 9&1‘:]'-2) 200, 500, 700, 900 C 2 G A 2] & A5}t I g
71E0] AAHA A1) A e etef] et B2 A7k 9 += % 7] 2(WiseTherm, DAIHAN-Science, Korea)o]|
OV ARIE ARy IR E, BEXAMNTF S 88 4 204 g2} A9 =2 247150k Aaatdc.
T AIRHH Q] =2 o] E-gof T3t ﬂ?i‘?l AEL 0] A3 0]% ubtlmortar) 2 o] ko] B2 AlA|a}
o) webd] A, oot e A1 RS WM 15200 mesh BEAE FaksHe A TINS5
2 AREsEAL QL AAAT G ol A 1_4_“—41 TEAEE T Az PEs9n
= Hte] =& S A Q1 ST A A4 9
UMY S e 4= S Aoz 7|t Hr) 2.2.2 EA2lEl 77| STM<Q| 7|2EY 58 WY
2 AdFoA e w7 He QA LE 2 2=0A AT B Z2AA QAo He| 2 uporslr] o) A
7vdsto] WA w71 T F7] S A A E Al skl 4l AAFE u] A (JSM-6701F, JEOL, Japan) ©.& o|u] x| 2
SAAZMN 7] 2EEA 1 Folof v 2= FaFoll thsh
?‘Ejﬁ oF7) #leh Al 718 S Al A9k HlakE A ATsf (Gypsum dihydrate) ~ (f-gypsum hemihydrate)  (Il-anhydrite)
ST CaSO, 2H,0 == CaS0,1/2H,0 = (CaS0,
80~150T 105~240C
2. XHE uil Hol'l:é'l 230~3350C H
(lanhydrite)  (Il-anhydrite)
21 SAX= €450, ﬁ:@ CaS0,
At SAAS A=s7) Ko S Hl2UH) Al Fig. 1. Gypsum dehydration as a function of heating
A QUM 1L E mofdkglth Al 771 S A &) t 2 temperature.



54 oA - o] 2t

ZJoHAIL EDSE A2 A& Ao Ao
2AR9) 2712 2487 o) YERA
Beckman Coulter, USA)E AH&-

shlrt.

223 Xgxyd & £=X| M=

HwBKP£} SWBKPE 49 418 Valley beater& ©]
83}0] o4 450410 mL CSFE 134 7] = 80:20
o) &2 T3tk 181 HFEEE 0.5%= 3}

22 A2l ARg-sFATh =& "d—?OﬂH%%BﬂE
AA e Al F7|SAA Lt SdaE Fdste] HF
100+4 g/m’9] 5222 & A 23}t T7]v AR o e
A5 AAMGH 10,20,30%2 BEL o £
31 3 600 rpm ZA O 2 WHHS AAFIHA] HEA =2
oFo] &4 PAME AAASH] 0.1%S £Y35}ch
HRAE FYeHIL 600 pm 27 02 257 wukS Al

Algt & 225 AT Al2H p2A = 345

kPao] et 2 Aol A 5571 oralel T Algl Al e Al
AZ7)& Az Z ).

E7](Elrepho L&W, Sweden)& ©]-8
oh Egh 524 o] Bel W EA BAS B 9
3] TAPPI Test Methods©]] 2] A &}o] ek, =7, Q147
%, B, SRS SYeect

LI = |

oy

3. Zut A 1A

31 EXElE M FIISTMS TI2Ed =

o
o ZAg
A7) 2] e £ 507 2) AAFE geko 2 Telsll
3L o]u] 2 Uk A Fhu ek 2l 5ol rh(Fig. 2).
Apeo] QUM T T4 o 5.2 S W1 99l o
)27} A sy ol npet 7] % AR 0] A4k 1 4of 7}
7h913 ek B el o o)) el 20002 42

gtk - s sy "

Fo|71& 44(1) 2012

L}EHH“’*E} lﬂﬂ 700CE A H 271 FHA =
tha F-2A 0] 7kl A& vehf ol wheba 2
Ao B4 FollA 718 T8 st A arejstd A A e

T1=500,900C7F7H fE] gt A o &2 sk Q)
*“*19} 71574 2] Fej g ghotsty] sl FARA
Ardn| G o2 o|n| 2| & FY 5% IlFlgs 3~4Oﬂ A

e Az 4 : *J*iﬂ 1:5@}5401 3
L 942 BA517] 9]8f EDSE RAI5H A3} Table 13}
o] a5 745h= Ca, S, 07 A2 AL S54E
2 AZEHA gk o] At 2 AT N E FY
g ABE dehfiglch A2 T 2 #7154
Al QL] = GAE 2ol wARle] ST Mgt

7h B A sk A 0 2 s R 2 e
uA% Yol BHAA shbe] QRS § etk 9)
993 % 9%t} 500-700 ol A A 2 271544
o &=t 9J2be] 9= S Table 20] LehHli=e] 4
CEEERFERPEE ERESESE R,
QA £715 A2 21 9) o7} ke o o] A

Y0l ) FE el AEA A ARE A
o] A3k
2] A2A

TR AA G AR AL e
QA1 8 744 1 9leka ek
o2 Apgstech

anhydrite(200C)

anhydrite(500C) anhydrite(700C) anhydrite(900T) ‘

Fig 2. Images of gypsum and heat treated inorganic
fillers.
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Fig. 3. Scanning electron micrographs of gypsum
(left) and talc (right).

organic fillers.

Table 1. Mean particle size of fillers

Filler Mean particle size (ym)

Talc 19.3
Inorganic filler (500°C) 11.4
Inorganic filler (700°C) 17.1
Inorganic filler (900°C) 17.5
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Ash content, %

Fig. 5. ISO brightness of handsheet depending
on the dosage of the inorganic fillers.

Table 2. Element analysis of gypsum

Element Weight (%)

o 24.65

S 26.63

Ca 48.72
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Fig. 6. ISO opacity of handsheet depending on the
dosage of the inorganic fillers.
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