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How it works: Spectrophotometric pH Task 3: Determination of the dye‘s

measurements with m-Cresol purple (mCP) dissociation constant pK for brackish
* The pH-indicator dye mCP is added to § _ - O WaterS (‘/) ::i_(a) O

the sample and the absorption . 10!

spectrum is measured (Fig. 3) - pH instruments need to be s .00l O Dovalisand Dickson (1998)

In the pH range of seawater the diprotic 20 calibrated in buifer solutions = sosp |

acid mCP exists as the deprotonated g with the same salinity (S) as :2; TR

(1) and monoprotonated (HI) species, 2 the sample N

which have different absorption peaks E o » Such buffer solutions were . B

The pH can be calcualted from the peak ios n(?t available for S = 5-20 Fig. 6: Previous knowledge of TRIS buffer pH in

ratio R, the dissociation constant pK2 g‘ (F|g 6) artificial seawater as function of salinity.

and the extinction coefficients € 3:4l: " 001

— * The calibration of spectrophotometric pH measurements refers to
€454 (HI7) * R —8578(HI_)> 0 Wavelength (am) the determination of the dissociation constant pK,(mCP) (Eq. 1)

€578(127) — €434 (127) * R

pH = pK,(S,T) +lo g( Fig. 3: Molecular structure of mCP and absorption spectra at of the dye

high, intermediate, and low pH. The ratio R of the absorbances at
434 and 578 nm can be used to calculate the pH of the sample » Based on a recent charaterization of TRIS buffer solutions (Poster

P227 by Bastkowski et al.) we determined the pK,(mCP) for S = 5-
20 and temperatures between 5-35°C (Fig. 7).

TaSk 1: Applicable pH range v « Afterfinalizaing the evaluation of the rawdata, this will allow for
i accurate spectrophotometric measurements in (almost) the
* Athigh and low pH the spectra of mCP - - entire S- and T-range of the Baltic Sea and other brackish waters
(Fig. 3) are dominated by either the :
deprotonated or the monoprotonated @ .,. (b) ..

species and the precisions decreases - /
* This is critical in waters with a high pH- | .

range, like the Baltic Sea (~ 6.7 — 8.5) - - - -
* The precision of the method was | - /

estimated based on the error propagation o)
of absorption uncertainties (F|g 4) Fig. 4: Precision of spectrophotometric pH measurements vs. 8.4 - / 8.2 1 -5
salinity and pH. The highest precisions is achieved at an - 10

absorption ratio R = 1, at pH levels ~0.3 units below the pK(mCP).
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-
-
~ -

extracts from the Suwannee river _ 5 e : mCP in brackish waters, covering a wide range of temperatures.
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turned off (dashed line) vs. on (solid line).
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