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1. Seawater Sampling Site 

Seawater samples were collected from the west coast (Yeonggwang, Korea, 35°23’27’’N, 
126°24’25’’E) of the Korean peninsula and the east coast (Uljin, Korea, 37°01’53’’N, 129°24’54’’E) 
(Figure S1). 

 
Figure S1. Seawater sampling site; the west sea and the east sea.  
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2. Effects of Bromine Ions during Chlorination 

The electrochemical processes for generating residual oxidants, including hyperbromous acid 
(HOBr/OBr–) from bromine (Br–) are well known (Equations (1)‒(3)) [1–5]: 

2Br– ↔ Br2 + 2e– (Eo = 1.09 V) (1) 

Br– + H2O ↔ HOBr + H+ + 2e– (Eo = 1.34 V) (2) 

HBrO ↔ BrO– + H+ (pKa= 8.8 at 25 °C). (3) 

If bromine ions exist in the water, chlorine quickly changes to hyperbromous acid and ion, as 
in the following reactions (Equations (4),(5)): 

HOCl + Br– → HOBr + Cl–,  k = 2.95 ×103 M-1S-1 (4) 

OCl- + Br– → OBr- + Cl–,  k = 9.0 ×10-4 M-1S-1. (5) 

Since seawater contains a high concentration of bromine ion, chlorine is changed quickly to 
hyperbromous acid during seawater electrolysis. Thus, the main TRO formed during electrolysis 
is hyperbromous acid, despite the formation of chlorine and hyperbromous acid at the same time [6]. 
In that case, the hyperbromous acid could be the active form of biocide in seawater [7].  
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