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Table 1. Component analysis of the APMP cotton stalk pulping waste liquor

Parameters c(CoD) / ¢(BODy) / c(PO,* ")/ c(K*)/ c¢(TN) / ¢ (organic ¢ (total sugar) /
arameters (mg/L) (mg/L) (mg/L) (mg/L) (g/L) nitrogen) / (g/L) (g/L)
Pulping waste liquor 14600 4110 732.40 433.00 19. 37 4.41 79.97
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Figure 1. The experimental equipment.
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Figure 2. The growth curve of the Bacillus subtilis SY1.
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Figure 3. Effects of different temperatures (A) , initial pH values (B) , oxygen(C) , stuffing (D) on viable spore number and COD removal

rate in the fermentation liquid.
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Table 2. Component analysis of treated and untreated pulp effluent by the Bacillus subtilis

Parameters c¢(COD) / c(BODs) /' ¢(TP) / c¢(TN) / c¢(NH;-N) / ¢ (total sugar) / ¢ (reducing sugar) /
(mg/L) (mg/L) (mg/L) (g/L) (g/L) (g/L) (g/L)
Untreated 13553 8350 645.20 15.20 0..92 70.20 58.03
Treated 4015 3550 580. 30 12. 14 0.74 50. 04 30. 12
Utilization ratio/% 70. 37 57.48 10. 01 20. 13 19.57 28.00 48.00
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Table 3. The influence of the animal effect by the

transformation liquid (g, average + error)

Groups Sex Initial weight 7% d 14" d

Test male  194.8 +4.5 236.7+10.2 257.3+13.0
groups female 186.0+3.6 215.4+7.9 233.5+8.6
Control male  194.7 +5.8 231.8+10.7 258.2x12.2
groups female 185.5+3.2 214.4 +11.8 233.8 +13.4
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Biotransformation and safety of cotton stalk alkaline
peroxide mechanical pulping waste liquor

1% . 2 . .2 . 2 . 1
Zongzheng Yang , Mingyue Wang™, Liqun Ning™, Jie Zhang™, Jingguo Cao

'College of Material Science and Chemical Engineering, Tianjin University of Science & Technology, Tianjin 300457, China
?College of Marine Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457, China

Abstract: [Objective] We studied the conditions of culturing Bacillus subtilis SY1 to treat cotton stalk alkaline peroxide
mechanical pulping waste water, and evaluated afterwards the safety of its release to plants and animals. [Methods] The
culture conditions were optimized through single factor tests, including temperature, initial pH, oxygen, and inoculation
size. We used rats and big ear rabbits to test the safety of treated waste water. [Results] The optimal condition was as
follows: initial pH7. 0, hydraulic retention time 30 h, temperature 30 °C, filling rate of aeration 16 L/h, the dosage of
Bacillus subtilis SY1 0. 8 g a liter water, and the stuffing volume accounting for 30% of the effective volume of the reactor.
Under these culture conditions, the live spore number of Bacillus subtilis SY1 reached 6.27 x 10° CFU/mL. The removal
rate of COD reached 70.4% . Results of the acute dermal toxicity test, dermal irritation test, eye irritation test and skin
sensitization test after treated by the fermentation showed no clinical signs or changes conditions, and no deaths during the
test period of 21 days. Animal body weight had a tendency to increase and had no abnormalities in the major organs, the
Lethal Dose 50 (Abbreviated LD,,) values was equal or greater than 10.5 g/ (kg body weight) in acute dermal toxicity

experiments. LD, values were equal or greater than 2500 mg/ (kg body weight) in dermal irritation experiments. No

50
rabbits exhibited chemosis eye at any time during the test period. The results of skin sensitization test showed no erythema
or edema. The skin sensitization value was less than 0.5. [Conclusion] Pulping waste water of APMP cotton stalk
fermented by Bacillus subtilis SY1 had reduced COD and no obvious toxicity to animals.

Keywords: APMP cotton stalk pulping waste water, Bacillus subtilis, biotransformation, biotoxicity
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