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Nitric-Acid Pulping of Municipal Wastepapers
and its Spent-Liquor Utilization for Fertilizers (I)
- Study on the Nitric-Acid Pulping Conditions of OCC Pulp -
K-P. Lim', -G. Wi, C-R. Kim, and J-H. Yang

ABSTRACT

A series of studies on nitric-acid pulping of municipal recycled waste papers were carried
out to substitute the bleached chemical pulp imported for producing printing paper as well as
to use its solidified spent-liquor as fertilizer.

The first experiment was carried out to find the optimum treatment conditions such as pulp
consistency, nitric acid charge and temperature in HNO;-alkali pulping process.

The results obtained were as follows: '

1. Some selective delignification of OCC pulp was conducted by HNO;-alkali process.

The higher the temperature and concentration of nitric acid, the lower the pulp yield and
kappa number of treated pulp. while its brightness was increased.

2. The higher consistency required the stronger mixing in case of more than 5% pulp.

3.In the laboratory, the suitable HNO;-treating condition seemed to be less than 6% consis-
tency, lower than 500% HNO; charge on pulp and lower than 100 in cooking tempera-
ture.

4. The spent liquor with 1.77% N-content seemed to be slow-release nitrogen fertilizer suit-
able for agriculture.
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Table 1. Nitric-acid pulping conditions as to HNO,;-KOH process of GOCC

(1> HNO; treatment (2> alkali extraction
pulp cons. HNO;  temp.  time pulp cons. KOH temp. time Abbr
(%) (%/pulp) () (hr) (%) (% /pulp) () (hr)
12.5 50 2 2 10 70 2 Auns
25 50 2 2 10 70 2 Aps
2 50 50 2 2 10 70 2 Aso
75 50 2 2 10 70 2 Ass
100 50 2 2 10 70 2 A
12.5 70 2 2 10 70 2 Buzs
25 70 2 2 10 70 2 Bas
2 50 70 2 2 - 10 70 2 Bso
75 70 2 2 10 70 2 Brs
100 70 2 2 10 70 2 Bioo
12.5 90 2 2 10 70 2 Cras
25 90 2 2 10 70 2 Cos
2 50 90 2 2 10 70 2 Cso
75 90 -2 2 10 70 2 Crs
100 90 2 2 10 70 2 Cioo
12.5 105 2 2 10 70 2 Dizs
25 105 2 2 10 70 2 Das
2 50 105 2 2 10 70 2 Dsg
75 105 2 2 10 70 2 D5
100 105 2 2 10 70 2 Do
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Table 1. Nitric-acid pulping conditions of KOCC before KOH extraction

(1) HNO; treatment {2 alkali extraction _Abbr.
pulp HNO; temp time pulp KOH temp. time KOCC-NK,
cons.(%) (%/pulp) (TC) (br) | cons.(%) (%/pulp) () (hr) i
2 100 70 2 2 10 70 2 OCC-Nag/100%100-KOH
2 200 70 2 2 10 70 2 OCC-Nas /2009100~ KOH
2 300 70 2 2 10 70 2 OCC-Naw/s00%/10c-KOH
2 400 70 "2 2 10 70 2 OCC-Nas%/4005/70c-KOH
2 100 90 -2 2 10 70 2 OCC-Nas/100%/90c~KOH
2 200 90 2 2 10 70 2 OCC-Nasx/2005/00c-KOH
2 300 90 2 2 10 70 2 OCC-Na%/3003/90c-KOH
2 400 90 2 2 10 70 2 OCC-Nas /4005 90c-KOH
2 500 90 2 2 10 70 2 OCC~Nas/s00%/90e~KOH
2 600 90 2 2 10 70 2 OCC-N%/600%/90c-KOH
4 100 90 2 2 10 70 2 OCC-Nuyg 005900~ KOH
4 200 90 2 2 10 70 2 OCC-Nys/200%/00c-KOH
4 300 90 2 2 10 70 2 OCC-Ny%/s005/90c-KOH
4 400 90 2 2 10 70 2 OCC-N 514003900~ KOH
4 500 90 2 2 10 70 2 OCC-Nys/500%/90c"KOH
4 600 90 2 2 10 70 2 OCC-N 45/600%/00e-KOH
6 100 70 2 2 10 70 2 OCC-Nes/100%770e-KOH
6 200 70 2 2 10 70 2 OCC-Nes/200%/10c-KOH
6 300 70 2 2 10 70 2 OCC-Nas /300570 KOH
6 400 70 2 2 10 70 2 OCC-Neg /4003700~ KOH
6 100 90 2 2 10 70 2 OCC-Nes/100%/90.-KOH
6 200 90 2 2 10 70 2 OCC-Ne%/2009%/90c-KOH
6 300 90 2 2 10 70 2 OCC-Nes/300%/00:-KOH
6 400 90 2 2 10 70 2 OCC-Nesx/a003/90c-KOH
6 500 90 2 2 10 70 2 OCC-Nsg/s00%/90c-KOH
6 600 90 2 2 10 70 2 OCC‘Ns%/soo%/go'c“KOH
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Table 3. GC control for sugar analysis®

GC Instrument: Chromapack CP9001

Capillary column: DB-225/ID0. 25mm*30m*0. 25micron thickness

Detector temp.: 250T

Injection temp.: 220C

Oven temp. ‘initial: 60C
rise: 15¢C/min
final: 220T

Flow rate:nitrogen: 5kg/cm?

hydrogen: 5kg/cm?

dry air: 5kg/cm?
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Fig. 1. Changes of yield, kappa number and

brightness in OCC pulp treated with

nitric acid addition at 50 C.
(Kappa number = 91.2 and Brightness =17%
in raw OCCQC)
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Fig. 3. Changes of yield, kappa number and
brightness in OCC pulp treated with
nitric acid addition at 90C.

(Kappa number = 91.2 and Brightness =17%
in raw OCCQ)
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Fig. 2. Changes of yield, kappa number and
brightness in OCC pulp treated with
nitric acid addition at 70 C.
(Kappa number = 91.2 and Brightness =17%
in raw OCC)
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Fig. 4. Changes of yield, kappa number and
brightness in OCC pulp treated with
nitric acid addition at 105C.

(Kappa number =91.2 and Brightness =17%
in raw OCCQ)
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Table 4 Sugar composition of some GOCC delignified by HNO;-KOH process

Pulp Brs Crs Do
arabinose 0.74 0.45 0.28 Tr
xylose 5.65 12.10 8.80 8.13
galactose 5.71 7.14 6.64 8.26
mannose 10.4 Tr 0.56 0.61
glucose 77.52 80.30 83.72 83.01

*Tr=trace, B, Cys, Dt See Table 1.
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Fig. 5. Changes of pulp yield in KOCC pulp
consistency treated with nitric acid addi-
tion at 90C.
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Fig. 7. Changes of Brightness in KOCC pulp
consistency treated with nitric acid addi-

tion at 90C.
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Fig. 9. Changes of yield, kappa no, brightness of
KOCC pulp treated with nitric acid addi-
tion by temperature at 6% consistency.
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Fig. 6. Changes of Kappa No. in KOCC pulp
consistency treated with nitric acid addi-
tion at90C.
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Fig. 8. Changes of kappa number and bright-
ness by deinking at 90°C, 6% pulp consis-

tency.
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Fig. 10. Changes of yield, kappa no and
brightness of KOCC pulp treated with
nitric acid addition at 90C, 6% consis-
tency.
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Fig. 11. Sugar composition in pulps.
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