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Filling Performance of Modified Phosphogypsum Whisker
and White Water Treatment Technology

GAO Qi, LIULe, MA Haoran, YUAN Xiaojiao, GAO Yujie

(Tianjin Key Laboratory of Pulp and Paper, College of Light Industry Science and Engineering,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Phosphogypsum whiskers were covered modified with phosphate and cationic starch, and then the unmodified
and modified phosphogypsum whiskers were used as fillers for paper-making. The retention rate of the whisker and the paper
property were investigated in different retention systems. The impure ions in the white water were subjected to precipitated
treatment. The sediment and whiskers were mixed and then used as a kind of filler for paper-making to study the effect of its
different proportions on the retention rate of the filler and the paper property. The results showed that the solubility of whisk-
ers was reduced by 88.8% , and the retention rate was increased by 69.3% after composite modification. The retention rates
reached 52.73% and 66.56% respectively when the original whiskers were treated with CPAM1 and the modified whiskers
with CPAM?2 as the retention aid. Better paper strength and better filler retention rate could be realized when the amount of
the mixed sediment was between 5% and 10% , which was beneficial to the white water circulation in the whisker paper-
making system.

Key words: phosphogypsum whisker; covered modification; retention rate; white water treatment
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B, RN 0.7% 5 [ EEIR A 584, RO}
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BUG RIS DRIE T, TER B HIAE 40 ~ 60 C, T4
BFE] 2 h. (4) 0 5 A B RN R 8.
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UE L UEVE T, RS FIRBERRER A AR TR
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5% B TEIRIEIR AR R 4 h ARYE T 51 E AR E 4K
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) B E (8 R $HE) ) L GB/T 7974—2013 (4K,
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Fig.1 SEM image of whiskers before and after modification
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Tab.1 Basic properties of whiskers before and after com-
posite modification

FE Rifdum  FE% EREE 5%/ (mSom )
€] 166.6 96.0 0.224 2.420
etk )E 109.0 95.7 0.025 0.503
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Fig.2 Changes of whisker retention rate in different re-
tention systems
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Tab.2 Properties of unmodified whisker paper in different retention systems

i IER /% B % YUk N-m-g") MRS 2 (kParm®g™") WZLER (mN-m>g ™) 4T BEAK
JeHh R 82.50 71.21 65.35 4.86 11.65 980
CPAM1 83.59 72.50 57.56 453 11.14 800
CPAM2 83.21 74.87 60.06 475 11.52 900
TR AR 1 82.70 72.35 58.51 4.62 11.44 850
TR AR 2 82.75 72.05 59.62 472 11.36 850
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Tab.3 Properties of modified whisker paper in different retention systems

RS /% B % BrakigHy N-m-g") 5% (kPa-m®g ™) R (mN-m*g ™) 4T EEAK
TCHIER 83.26 72.23 61.79 4.61 10.83 590
CPAM1 83.56 72.51 60.25 475 10.01 650
CPAM2 84.06 72.34 57.41 4.40 10.35 548
TR FR 1 83.54 75.42 55.25 4.52 10.16 700
TR ZR 2 82.81 73.61 59.56 5.25 9.52 730
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Fig. 3 Effect of mixed sediments on the retention rate of
the filler
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Ik 25% I 2438 B de K AE, 435k 88.35% Fl
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Tab.4 Effect of unmodified whiskers with mixed sediments on paper properties

PUEPIR I /% P AEWIES iokdsHy (Nmgh)  WHEEY kPam>g")  MiZHEEY (mN-m*g") [EERETRN
0 83.59 72.50 57.56 4.53 11.14 800
5 83.00 76.25 57.50 3.87 12.56 410
10 83.78 77.14 46.25 3.51 12.00 400
15 84.50 78.00 46.00 3.42 12.48 270
20 85.12 78.34 40.05 3.00 12.76 140
25 88.35 80.48 33.06 2.23 12.91 85
R 5 HMERBUFINRE TR TTERE R 20T
Tab.5 Effect of modified whiskers with mixed sediments on paper properties
JUEPIIR I /% P AEWIES  iokisHy (Nmgh)  WaHEEy kPam>g")  MiZHEEY (mN-m*g") [EERETRN
0 84.06 72.34 57.41 4.40 10.35 548
5 83.57 76.00 53.12 3.62 11.12 420
10 83.75 77.25 48.52 3.55 11.50 360
15 84.12 77.31 4431 3.31 11.25 280
20 84.92 78.00 38.00 3.05 11.53 120
25 86.17 81.95 37.20 2.79 10.88 96
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