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OUTLINE

Boron concentrations and guidelines
Why Is; boren hard te remoeve?

Wihat Isi the boren removal of aitypical RO
membrane?

Tlypes ol membranes
» Seawater membrane
» Brackish water membrane

VWhat Is being done in other projects?

Can we cost effectively reduce boron
concentrations?



Boron Concentrations
y Seawater = 4.5 mg/L
y San Diegoe Wastewater = 0.5 mg/L
y Colorado River Water = 0.1 ma/L
y WHO 11996 guidelines= 0.5 ma/L

» Cal DHS Action Level = 1 mag/L

y USEPA “Maximum Lifetime Exposure” = 0.6
mg/LL




Why: 1s Boren iHard te Remove?

y Unlike most off the elements, in seawater, boron
IS not ienized (i.e. It has no charge)

y Boron takes: two forms, inf arinking| water: (or
seawalter):

Boric Acid: H;B0,

Boerate lon: IH;BO5

y RO Is much better at removing charged ions.
IHence the removal ofi borate ion IS much better
than the removal of boric acid.

y The dominant formi (borate or boeric acid)
depends on the piH:
H,BO; = H* + H,BO,;




Boric acid H;BOx Berate ion
H,BO,-

Typical
Seawater'is
About piHL S !
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Boron Removall by Seawater
Reverse Osmosis

y Doew FILIVITTEC at piHi &:
SW30-380 = 8670 (65-90%) 0.78 mg/L
SW30HR-5801="905 (66-92%) 0.66 mg/L
» Tloray at pH &:

TIVI820-370 = 92%, (91-93%) 0.53 mg/L

TIVI820A-370 = 95% (94-96%) 0.33 mg/L
y Hydranautics at pH &:

SWE3 = 89% (NA) 0.72 mg/L

SWIC4 = 92% (NA) 0.53 mg/L




Boron Removal by Brackish
Reverse Osmosis

[assuming 0.5 mg/L 1st pass]

» Dow FILMTEC at pH|8:
BW30-400 = 65% (55-75%) 0.31 mg/L
BW30LE-440 = 55% (45-65%) 0.36 mg/L

y Hydranautics at pH &:
CPA3 = 40% (NA) 0.41 mg/L
ESPA1 = 38% (37%-40%) 0.42 mg/L




Operating Seawater RO Plants

y Trinidad - 2 pass system
y Tlampa - 2 pass system

y Larnaca, Cyprus (14 MGID)

Partiall 2 pass system (25% flow: from 15 pass)

SWC3 - claim = 1 mg/L Boron after 2 years, of
operation




Can We Econemically: Meet a
_ow Boron Concentration

YES! By 00/ng 6ne or moere ortthne iollowing:

y Choose good SWRO Vembranes

y Partial 27¢ Pass
» Possible pH adjustment in the 27¢ Pass




Effect of 2nd Pass withiand
without piH adjustment

— :no pH adj
— pH adj

20% 40% 60% 80% 100%
Fraction Treated in 2nd Pass i B




Vieeting a Low: Boron
Concentration

y IThe additional water cost for 2nd pass Is
estimated to be:

$20 - 30/acre-ft




