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A Case Study of Water Pollution Abatement for Taiwan’s
Joss Paper Industry (I)

Wang,I-Chen, Yu-Chang Su, Teng-Tzau Pan

{Summary)

Joss paper is used in Chinese ceremonial occasions to honor gods or ancestors. It
is produced by numerous small paper mills using bamboo as a major raw material. The
production process produces large quantity of waste water that pollutes euvironment.
Using the Ding-Ling Cooperatives’ joss paper mill in Nan-tou County as an example,
this paper details some aspect of wastewater processing of joss paper mills. Joss paper
productions usually involve cold-soea process, followed by beater defibration and paper
forming on cylinder machines. Wastewater from the mill consists of two parts, the
black liquor from the retting pits and the waste process water. The former is low in
quantity but high in pollutant Joads and the latter is vice versa, Improper additions of
low-grade vegetable oil and dyes during the process also worsen the water quality.
Water analyses and simulated treatments (jar tests) carried out in our lab, indicate
that the wastewater can be effectively treated by adding coagulants and flocculants to
facilitate flotation or precipitation. Combined with activated sludge and anaerobic
fermentation treatments, good quality treated effluent can be expected. The design
principles also see to that the black liquor is treated separately and the sludges must
be dewatered. Based on the scheme, the engineering work is now underway. Construction
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should be completed soon, If everything goes as planned,

serve as a model for other similar mills.

TAE -~ BHE - BEH—EMRTERBHRRG

the treatment facility can
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Fig. 1. Flow chart of joss paper production and water uses.
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Fig. 2. Proposed flow chart for improved water uses.
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Table 1. Analyses of a joss paper mill black liquor.

- (Samplé no.) 1

2 3+ 4%
* H (Water quality)

EhREE pH 12.5 12.7 12.4 13.6

HEGE TS mg/L 20,700 18,000 21,250 14,300

{rEBmESE  COD mg/L 12,000 10,000 10,650 4,640

R EE SS mg/L 573 343 1 ;955

w K 1.010

Density g/mL
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Table 2. Process effluent water quality of a joss paper mill.

B OB H % (Sampling date) 76. 9. 2 77, 12, 22
x B (Water quality)

REREE pH 6.98 6.92

HREER S8 mg/L 352 324

fE2BER/  COD mg/L 480 523

% B  Turbidity NTU 630 125

F2A. BREMRHEZERSERIBEENKE

Table 2A. Effluent quality of the same joss Paper mill measured by Environmental Protection Agency.

E(Y) 72 73 74 74 75 75 76 76 76
H #i Date )= | EM) 12 7 1 3 1 2 5 3 6
B(D) 15 5 30 27 15 25 21 19 24
#* % Quality
BARAEE pH 74 67 69 66 72 76 63 98  —
P $S mg/L 74 112 500 620 88 o4 180 490 24
SEER BOD mg/L 289 202 237 680 285 323 390 1050 7.57
frEmEs COD mg/L 642 496 997 1040 761 850 — — 249
#F2B. HRXBREAZHENEZTHERAS AR EREAAEAZ) 0 7
Table 2B. Effluent quality of the same joss Paper mill measured
by Prof. Chang of National Chung-Hsing University.
H #iDate (Y/M/D) 75/9/13 75/10/16 75/11/22 7B5/12/18 75/12/31 76/2/3 76/3/3
7 B Water qaulity
T pH 6.43 7.26 8.00 7.95 7.52 7.50 7.49
REEE $S mg/L 500 550 390 300 ' 360 330 370
{rBeEgn COD mg/L — -— — 660 1150 1090 1216
® B  Tuwbidity NTU — — - 172 198 218 230
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Table 3. Jar test results of mixed effluent treated with 100 ppm of PAC
and a variety of coagulant aids at 0.5 ppm conc.

Bl #  # Coag. aid ErdE 881200 B N1o7 B2 1130 Mafloe 900
B M % 7 Floc size %L *L T BM M
it 80 mL 547 b6" irov 17207
Br 60 mL 1/52% 1/6o" 27297 2119*
E 4OmL 37497 37307 4/33" 3’14"’ .
B 20 mL 5'2'2” 515" 61417 5317
B O8] 7/33% 711" 9/37" S'Zé” )
EN®EiE Floc vol. mL _ 4.5 3.5 4.5 3.2
BEWBEE Tuwb. NTU 75 17.0 4.3 22.5
REASEBE pH 8.15 8.17 8.56 8.52
GHEEREE TS mg/L 630 451 500 418
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Fig. 3. The proposed effluent treatment plan for a joss paper mill:
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