To prevent biofouling (micro-and macrofouling), seawater is treated with biocide compounds:

-1,3-propylene diamine (e.g., Hatacide, Hatasperse, Drewsperse, …) -(alkyl amino)-3 aminopropane (e.g., MEXEL-432®) Organic matter (NOM + organic pollutants)

K HBrO = 15 -167 M -1 s -1 K HClO = 0,7 -5 M -1 s -1
The total organohalogen content in seawater can only be determined by the EOX protocole 

  dissolved gaseous chlorine, sodium hypochlorite or electrochlorination -mode : continuous at low doses or intermittent at high doses -dose : 0.5 to 1.5 mg/L (low dose) to 10 mg/L (high dose) -discharge rates : 7,000 m 3 /h to 30,000 m 3 /h (6 to 9 months/year) Total Residual Oxidant Example of A TRO Analyzer (Hach 1735)™ Based on a colorimetric reaction of chlorine (or bromine) and its inorganic derivatives with DPD (N,N-diethyl-p-phenylenediamine) NH 2 Cl + 3 I -+ H 2 O + H + → NH 4 OH + Cl -+ I 3 -(2) NHCl 2 + 3 I -+ H 2 O + 2H + → NH 4 OH + 2 Cl -only free chlorine and inorganic forms chlorinated compounds = Cl 2 , HClO/ClO -, NHCl 2 , NH 2 Cl, NCl 3 and CNClIn seawater (and brackish waters), chlorine reacts rapidly with Br -(~ 65 mg/L) as follows:

•

  Extraction of organohalogen compounds by MTBE (in presence of Na 2 SO 4 ) Combustion/pyrolysis at 900 °C Micro-coulometric analysis of HX Field campaign, Gulf of Fos, France, 2017/10/products identified at the outlets of coastal industrial plants Trihalomethanes (THM): CHBr 3 (95-98%) >> CHBr 2 Cl > CHBrCl 2 Haloacetonitriles (HAN) : Dibromoacetonitrile CHBr 2 CN + H 2 O → CHBr 2 CONH 2 (dibromoacetamide), CHBr 2 CONH 2 + H 2 O → CHBr 2 CO 2 H + NH 3 Haloacetic acids: Dibromoacetic acid Obviously, many other compounds should be formed according reactivity of HBrO/BrO -At each sampling point, two samples were collected (at the surface and 7-meter depth) using 6-L Niskin bottle -1-L bottle for TOC, TN, Br -analysis -1-L bottle for analysis of halogenated byproducts: EOX, THMs, HAAs, HPs, HANs, HALs -Temperature, pH, and salinity were determined on-site during water sampling using a CTD-typemulti-parameter probe (MS5) -Free and total chlorine were determined on-site with DPD spectrometry • Evaluation of toxicity of bromoform, tribromoacetic acid and tribromophenol • Test based on: mortality, abnormal development rate, stunted growth • 48 hours of exposure of urchins from NPS Picture of 48 hours urchin larvae after exposure to anthropogenic compounds Eco-toxicity: Dose-response methodology From Karine Lebaron Ph'D works For the lowest observed effect concentration (LOEC)  20% of pluteus  « Synergetic » effect of pollutants Eco-toxicity: cocktail effects From Karine Lebaron Ph'D works Conclusions and perspectives -Only 15% of CBP identified in marine environments (according EOX measurement) -Nature and level of CBP affected by many biotic and abiotic parameters -CHBr 3 the most found CBP in coastal industrial plants -Dibromoacetonitrile, dibromoacetic acid, bromal hydrate intermediates of bromoform -Bromophenols : accumulate in the food web, in sediments (potential health impact?) -Long-term impact of presence of cocktail CBP on the environment? -And on human health? -Mithridatization or irreversible impacts (genomic studies)?
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• Air Sampling: