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Abstract

The purposes of this study were to evaluate the removal characteristics of COD, Ni, and P and to derive appropriate
operating conditions for the plating wastewater according to NaOCI reaction time and pH operating conditions in the BPC
unit process during the plating wastewater treatment process. As a results of evaluating the removal characteristics for raw
wastewater by each BPC unit process, the removal efficiencies of COD, Ni and P in BPC 1-1 unit process were 72.8%,
99.1%, and 100.0%. Therefore, the proper reaction time of NaOCl was derived as 21.1 minutes. In order to maintain the +800
mV ORP and the reaction time of 20 minutes, the temporary injection and continuous injection of NaOCl in the BPC unit
process were 13.7 mL and 18.7 mL, respectively. It was found that the temporary injection method of NaOCl reduced the
chemical cost by 36.5% compared to the continuous injection method. Also, Ni showed the highest removal efficiency of
97.8% at pH 10.5. On the other hand, P showed a removal efficiency of 57.4% at pH 10.0.
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Table 1. Characteristics of raw wastewater

Concentrations

Items Units
Range Average
Water temperature [ 21.6~23.6 228
pH - 92~9.7 9.3
ORP mV -1.2~198.7 106.9
EC ms/cm 12.64 12.64
TDS mg/L 8,686 8,686
Salinity ppt 6.8 6.8
COD mg/L 240 ~ 382 307
Ni mg/L 50.62 ~74.11 61.01
P mg/L 13.3~54.71 29.14
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BPC 1-3 HRT : 7.8 min
Sampling & —
BPC 14
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l
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(pH adjusting contactor)
Polymer — BPClI
(Flocculator)
Na,SO; — BPC1
(Reduction reaction tank)
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Fig. 1. NaOCl reaction time and sampling points in the
full-scale BPC unit process.
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Table 2. Experimental conditions

Items

Experimental methods

Analytical items

- Ni and P removal characteristics for plating wastewater according to different NaOCl

reaction times in the full-scale BPC unit process

- NaOCl reaction time

« AA sedimentation tank — BPC 1-1 :

E i tal
xperimenta “BPC 1-1 — BPC 1-2 : 21.1 mi

«BPC 1-2 —» BPC 1-3 : 7.8 min
Adjustment of pH 10.0
Polymer injection

condition 1

n

21.1 min
COD, Ni, T-P

Analysis by ICP-OES after filtering with filter paper(5B)

- COD, Ni and P removal characteristics for plating wastewater according to different

NaOCl reaction times in the BPC unit process

1L

- Stirring speed : 120 rpm
- ORP condition : +800 mV
- Reaction time :
- Adjustment of pH 10.0
1 mL

- Sample volume :

Experimental
condition 2

- Polymer :

COD, Ni, T-P

5 min, 10 min, 15 min, 20 min

- Analysis by ICP-OES after filtering with filter paper(5B)

- Ni and P removal characteristics for plating wastewater according to different pH

conditions in the BPC unit process
1L

Stirring speed : 120 rpm

ORP condition : +800 mV

- Reaction time : 20 min

- Sample volume :
Experimental -
condition 3 -

Ni, T-P

- pH adjustment with NaOH after 1 mL polymer dosage : 9.5, 10.0, 10.5, 11.0
- Analysis by ICP-OES after filtering with filter paper(5B)
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Table 3. COD, Ni and P removal characteristics according to different NaOCl reaction times in the full-scale BPC unit

process
ORP COD Ni P Removal efficiency (%)
Items pH -
(mV) (mg/L) (mg/L) (mg/L) COD Ni P
Raw wastewater 1004 9.6 382 74.11 5471 - - -
(Average)
BPC 1-1
(Effluent) 1,000 7.4 104 0.70 N.D 72.8 99.1 100.0
BPC unit BPC 1-2
L +890 6.3 132 0.61 N.D. 654 992 1000
process (Effluent)
BPC 1-3
+8 6.3 124 0.61 N.D. 67.5 2 100.0
(Effluent) 77 7 9
Note) N.D : Not detected.
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Fig. 2. Variations of pH, water temperature and ORP of raw wastewater according to different NaOCI reaction times by
Jar-test.
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Table 4. COD, Ni and P removal characteristics of raw wastewater according to different NaOCI reaction times at +800 mV

ORP by Jar-test

It - COD Ni P NaOCl
ems
P (mg/L) (mg/L) (mg/L) (mL)
Raw wastewater 9.4(9.2~9.7) 240 55.85 13.30 -
5 min 10.2 148 5.12 5.42 11.7
10 min 10.2 172 4.64 4.64 11.9
NaOCI reaction time
15 min 104 184 3.21 3.88 13.0
20 min 10.5 112 2.46 3.12 13.0

Table 5. Ni and P removal characteristics of raw wastewater according to different pH conditions in the BPC unit process by

Jar-test
Ttems Ni P Removal efficiency (%) NaOCl dosage
(mg/L) (mg/L) Ni P (mL)
Raw wastewater 74.11 54.71 - - -

pH 9.5 5.62 24.71 924 54.8 13.6

pH 10.0 2.44 23.31 96.7 57.4 13.0

pH 10.5 1.67 24.2 97.8 55.7 13.0

pH 11.0 1.83 27.29 97.5 50.1 12.8
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