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Effect of Diatomite on DCS in White Water during
the Process of Waste Paper Recycling
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Abstract ; With the increasing of waste paper recycling degree in papermaking industry, more attention was

paid on how to solve resin trouble and stickies trouble effectively in the process of second fiber utilization

JU Lin

industry. Diatomite was selected to be used as resin adsorbent in waste paper system. The effect of diato-
mite on dissolved and colloidal substances (DCS) accumulation in white-water, pulp drainage and paper performance was investi-
gated. The improvement of diatomite on resin trouble was analyzed as well. Results showed that the addition of diatomite as resin
adsorbent can relieve DCS accumulation and resin trouble effectively in waste paper recycling process. Under the help of diatom-
ite, the drainage time was reduced about 25.8 % and the effect of retention and drainage was improved greatly. As for the paper
sheet property, the ash and brightness were increased 9. 13 % and 5.30 % respectively. The break length and sizing degree were
reduced 14.43 % and 18 % respectively, but it can still meet the requirement of customers.

Key words : waste paper recycle ; diatomite ; DCS ; stickies

CLC numbers:TQ351;TS754 Document code: A Article ID 0253 —2417(2012)01 - 0080 - 05

J5 4% 1] 3o R ke 6 F K R DCS B SE MR BT ST

ok, ik fE, IR, NEH, M B
(RETIRFHIEMHFR, ITEFARERIBETEEZRT, 7 K& 116034)

T OE AR AR R A AL R R A AR R KT T AR R 0 e A3 & K IR Ak A 2 R T (DCS) B AR
A IR A B R 69 vl AT AR TR LR RS AR R B 0L, BFR RS AR R Wi:;ziéwv)ﬁﬂx
LRGP DCS AR R Al 5b4 PR, A A T O RIERARE R 5, AT AW RAIE KT &R 25.8% , 80 B Bh 6 3L
RARL, REESFAES ARG 9. 13% F25.30% , 507 K A3 4 7 61K 14. 43% Fo 18% , M B2 3% JE e s i JE 3 T
A i

R 4 R AR £ DCS; B

How to reduce the amount of water and the pollution load has become a serious problem in paper-making

industry currently. With the increase of waste paper recycling degree in papermaking industry, more and more

122 were accumulated in white-water system. Much more negative impacts were caused by the accu-

[3-4]

impurities
mulation of these substances . Recently resin adsorbent, which generally included two categories, macro-
molecular organic resin or biological enzymes'>™® and inorganic mineral powder materials, were used to solve
resin trouble and stickies trouble at home and abroad. However the minerals powder as control agent has more

[7-8]

advantages than that of organic resin or biological enzymes' ~'. Therefore the application of white-water clo-

sure system has more important realistic significance for modern papermaking system'”’. Diatomite has many
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special advantages such as unique micro-pore structure, high porosity and large pore volume "'°'. All these
made the diatomite having a high value to be used as polymer materials, filler, strengthen agent of coating

1=2) " Less dosage and high efficiency can be achieved as well. The effects

materials, filter aid and adsorption
of diatomite as resin adsorbent on dissolved and colloidal substances (DCS) accumulation, pulp drainage and
paper performance were investigated in this paper. The improvement of diatomite on resin trouble and the
effect of retention and drainage were analyzed as well. Moreover the feasibility of white-water closure in pro-
duction water system with waste paper as raw materials was analyzed. All these works will improve the recy-

cling degree of waste paper and the continuable development of papermaking industry.

1 Experiment

1.1 Material

White water was taken from a paper mill in Liaoning Province with waste paper as the main raw materials.
Diatomite was taken from a mill in Jilin Province and the dosage was 3% (for oven-dry pulp).
1.2 Chemicals

Alykl ketene dimmer ( AKD) was used as sizing agent and the dosage was 2.5% (for oven-dry pulp).
1.3 Experiment condition

The exprimnet process was as followed.

deinking agent

. . . AKD . . . .
waste paper —»‘ pulping engine ‘—»‘ screen machine ‘4% washlngH formation and pressing }—»‘ drying ‘

N

microstrainer «<—— white-water product

1.4 Experiment method

The total solid content was measured with drying method. White water was filtered by qualitative
filter paper. The content of DCS was obtained through the determination of filtrate after drying in 105 °C. And
the content of suspended substance (SS) was obtained though the determination of filter cake after drying in
105 “C.

Chemical oxygen demand (COD) was determined according to GB/T 15456 —1995.

Turbidity was determined according to GB 13200 - 1991.

Paper strength was determined by TH-1 tensile strength instrument and the paper burst was determined by
DC-NPY1200 burst instrument' "™/

Brightness was determined according to GB/T 7974 —2002.

2  Results and Discussion

2.1 Influence of diatomite on white-water

In order to discuss the effect of diatomite, the experiment was carried on production line in paper mill
directly. Sample 01 was the control sample from waste paper without sizing agent and diatomite. In sample 02,
diatomite was added but without sizing agent. In sample 03, both diatomite and sizing agent were added.
White-water of different samples were collected respectively. Total solid content, the content of DCS and SS
were determined according to the method mentioned in papermaking industry material handbook. Then the fil-
ter cake was burned in (575 £25)°C, the ash was the content of inorganic and the difference between SS and
ash was the content of organic. The filter liquor was burned in (575 £25)°C, the ash was the content of inor-

ganic and the difference between DCS and ash was the content of organic. Results are showed in Table 1.



82 Mmootk ¥ 5 Tk 32 %

Table 1 revealed that with the addition of diatomite the density of white water changed little. The total sol-
id content in white-water decreased after adding diatomite while the content of paper ash increased a little. Tt
indicated that diatomite improved retention effect. Diatomite retained not only itself but also some fine compo-
nent which reduced fiber loss effectively.

Table 1 Influence of diatomite on white-water

index 01# 02# 03#
density/(g- L") 999.9 999.8 1000. 3
total solid content/(g-L™") 5.16 4.86 4.71
SS 0.57 1.29 1.56
filter cake/(g+g™") inorganic 0.13 0.61 0.78
organic 0.44 0.68 0.78
DCS 4.59 3.57 3.15
filter liquor/( g- L") inorganic 2.75 2.33 2.15
organic 1.84 1.24 1.00
paper sheet ash/% 6.09 7.55 7.78

After adding diatomite, the content of SS in white-water increased while the content of DCS decreased.
The proportion of inorganic substance in SS was large. That is because the small part of diatomite was retained
in paper sheet, most of diatomite existed in the way of SS for its small particle size. Although the proportion of
organic substance in SS was decreased, compared with the system without adding diatomite, the absolute con-
tent of organic substance was still increased. All these indicated that much more organic substance can be ab-
sorbed by diatomite for its porous property.

The decrease of DCS in filter liquor and the organic substance content suggested that the pore of diatomite
has great effect on dissolved organic substance. Dissolved organic substance can be absorbed by the diatomite
in its pore as well and retained in paper sheet or SS. The function mentioned above was strengthened by the
AKD process after using diatomite. Moreover the adsorption of diatomite was improved greatly.

2.2 Influence of diatomite on stock drainage

The drainage property was measured with Schopper-Riegler beating degree tester. 2 g Oven-dried pulp
was diluted to 0.5% concentration with 400 mL recycled pure white-water. Then the solution was poured to
filter bucket and kept for 5 seconds. Start the hand wheel, pick up the tapered cover and start timing at the
same time. While lateral tube stopped, watering timing was stopped as well. Collect white-water, turbidity
and COD were measured. Then the white-water was filtered by qualitative filter paper, turbidity and COD were
measured again. Moreover the ashes of pulp which were retained on the wire and filter cake on the filter paper
were measured respectively.

AKD was added in both samples 04 and 05. But diatomite was only added in sample 05 and the dosage
was 3.5% (for oven-dry pulp). Results are showed in Table 2.

Table 2 Influence of diatomite on stock drainage

items 044# 05#
water filtering time/s 93 69
o COD/(mg- L") 1176 1280
before filtering o
turbidity/NTU 165.4 196.0
T COD/(mg- L") 256 80
after filtering
turbidity/ NTU 69.6 29.7
stock ash/% 7.12 7.7
filter cake ash/% 40.55 41.12

Results showed that the drainage time was shortened from 93 s to 69 s and it reduced 25.8% . All these

revealed that diatomite improved the effect of drainage greatly.
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Before filtered with filter paper, the turbidity and COD were changed slightly. That is because the diato-
mite was not separated from the papermaking system. Although some organic substance was adsorbed by the
diatomite, the turbidity and COD were increased slightly. Turbidity and COD of white-water were decreased
after filtered with qualitative filter paper obviously. COD was decreased from 265 mg/L to 80 mg/L and the
turbidity was reduced from 69. 6NTU to 29. 7NTU. All these showed that diatomite can adsorb most organic
substance of white-water.

2.3 Influence of diatomite on paper sheet property

The effect of diatomite on physical performance of paper sheet was investigated for the retention of diato-
mite in paper sheet while it was added to the stock to deal with resin trouble effectively. The basic weight of
hand paper sheet was 80 g/m’. The dosage of diatomite in sample 06 was increased 3% based on
control sample.

Results in Table 3 showed that paper ash increased 9. 13% after adding diatomite. This indicated that
some of diatomite was retained in the paper sheet. However the brightness and water absorbability of paper
sheet were increased 5.3% and 18% , respectively, due to the high brightness and porous structure of diatom-
ite. As for the porous structure, some AKD sizing agents was adsorbed by diatomite which made sizing effect
reduced about 18% . The breaking length and tear index of paper were decreased 14.43% and 5.27% , re-
spectively, due to the bad influence of diatomite on hydrogen bond forming. However it can meet the require-

ment of customers.

Table 3 Influence of diatomite on paper property

index control 06# customer requirement
bulk density/(cm®-g™!) 2.00 2.11 —
ash/ % 7.12 7.77 —
brightness (1S0)/% 45.3 47.7 45.0
breaking length/km 2.91 2.49 2.30
tear index/ (mN-m?*-g™') 11.01 10.43 —
sizing degree/ (g+m™2) 270.98 319.78 330.00

2.4 Influence of diatomite on production cost

The effect of diatomite on DCS accumulation, stock drainage performance and paper sheet physical per-
formance was satisfied for both paper mill and customer. Moreover the production cost was most important for
paper mill, so the cost was considered as well. The cost was obtained based on one ton packing paper. The
price of waste paper and diatomite was 2.5 and 1.1 yuan per kilogram respectively. 1.2 ton waste paper was
used to yield one ton packing paper. The dryness and pureness of diatomite were 95.29% and 94.80% , re-
spectively. With the recycling of white water, the multiple pass retention of diatomite can reach 39% .

Result revealed that after adding about 3% diatomite ( worth 33 yuan), the multiple pass retention can
reach 39% ( which can save about 38. 86 yuan) through white-water closure circulation and 5. 86 yuan
(38.86 —33 =5.86) can be saved per ton packing paper. Furthermore for the adsorption of diatomite on SS
and DCS, waste water disposal load, paper machine idleness expense and the consumption of wire and felt will

be decreased significantly. All these will reduce the product cost of corporation.

3  Conclusion

DCS accumulation and resin trouble in white-water of waste paper system can be relieved effectively by
the addition of diatomite.
3.1 After adding about 3% diatomite, the drainage time was reduced about 25.8% and the effect of reten-

tion and drainage was improved greatly as well. The multiple pass retention can reach 39% and 5. 86 yuan can
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be saved per ton packing paper.

3.2 As for the paper sheet property, the ash and brightness were increased about 9. 13% and 5.30% re-
spectively. On the other hand the breaking length, tearing index and sizing degree were reduced about 14.
43% , 5.27% and 18% respectively. However, it still can meet the requirement of customers and the product
cost can be reduced.

3.3 With the help of diatomite, the waste paper recycling degree will be increased greatly and the continu-
able development of papermaking industry will be realized.
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