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Study of wastewater treatment from rubber wood plants by Fenton

reaction for reuse as calcium-boron fertilizer
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Abstract

This research aimed to reduce COD and color of wastewater from rubber wood preservative
process of furniture factories by Fenton reaction. Wastewater from the factories before treating was deep dark
brown in that the COD of 800-2,400 mg/L and the color of 1,127-2,299 Pt-Co unit. After reaction, removal of
COD was 84-97 % and the color of 97-99 %. The reaction using nitric acid for pH adjustment, gave percent
removal of COD and color more than the reaction using sulfuric acid for pH adjustment in that nitric acid
reaction consumed less Fenton reagent (COD : Fe = 1 : 0.06) than the sulfuric acid reaction (COD : Fe =1 :
0.12) for the same level of COD and color treatment. Maximum chemical residuals in the solution were: boron
1400 mg/L, calcium 675 mg/L, sulfate 3000 mg/L, nitrate 675 mg/L and iron 166 mg/L The remaining sulfate,
boron and calcium in the wastewaters after the treatment were still in phases of aqueous solution and sediment.
More than 90% of the residues were in solution (fess than 10 % was in sediment). On the other hand less than 2
% of iron was in aqueous solution (more than 98 % was precipitated). All cases of the treatments, Fenton reagent
recipe was fixed at Fe: H,0,, CaO=1:11.7: 4.5.

Greenhouse experiment was conducted to use the treated wastewater as a nutrient source for
plants. There were 4 experiments. The experiment was arranged as follow: without wastewater {Control), add
wastewater (+WW), add boron (+B), add sulphur (+8), add calcium (+Ca) and add sodium {(+Na). It was found
that applying high amount of wastewater especially 40 and 100 mL pot‘l decreased tomato growth, and caused
the plants died. Plant boron concentration derived from the two treatments was up to 1,171 and 2,265 mg kg
lrespectivel},r. It was consistent with the growth of tomato in the +WW and +B treatment that caused margin leaf
necrosis which was similar to applying 100 mL of wastewater (experiment 1), and plant B was up to 1,804 and
1,867 mg kg-l, respectively. However, dry matter, leaf number and boron in plant of the +8, +Ca and +Na
treatment were not significantly different compared with the contro! treatment. Using boron at 0.5 ml. kg'l soil
from either boric acid or wastewater tented to increase fruits weight to 67.43 and 52.23 g potll, and number of
fruit to 20 and 19 fruit pot‘I respectively, but it was not significant from the control. Using boron more than 2.5
mg kg-l soil causes leaf necrosis which increased according to the amount of boron. Applying boron more than
0.5 mg kg-| soil, either boric acid or wastewater sharply decreased fruit weight and number of fruit. In contrast,
number of abnormal fruit' was decreased when high rate boron was applied. However, using wastewater from
rubber wood factories as nutrient source for tomato, the rate of wastewater should be less than 4 mL kg-l which

results in B <2 mg kg-l. High amount of wastewater is toxic to tomato because of high B.
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