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Abstract

We constructed a new automated apparatus for the precise spectrophotometric
measurement of the pH of seawater samples. This method uses m-cresol purple as an indicator
dye. The new apparatus was capable of continual onboard measurement at intervals of 10
minutes as well as bottle sample measurement. The measured pH values (on a total hydrogen
ion concentration scale, pHr) for certified reference materials (CRMs) used as standards for
total dissolved inorganic carbon (TCO;) and total alkalinity (TA) analyses agreed with the
pHr values calculated from the certified TCO, and TA values within +£0.003 when the
carbonic acid dissociation constants proposed by Lueker et al. (2000) were used in the
calculations. The pHt values of surface seawater measured at sea during various cruises
coincided with the values calculated from the partial pressure of carbon dioxide (pCO,) and
TCO;, within £0.020. The repeatability of pHt measurements for a single cruise was +0.0002
(n = 32) for onboard measurements and +0.002 for bottle sample measurements. The larger
value for bottle sample measurements resulted from an uncertainty of £0.0011 (n = 32) caused
by bottling of seawater samples and from a perturbation of 0.0012 caused by the addition of a
saturated HgCl, solution as a bactericide. Data for onboard measurements and for bottle
sample measurements agreed within the error limits. The reproducibility of several sets of
measurements taken during different cruises over several years as examined by the
measurement of CRMs using different batches of dye solutions was +0.003 (1o, n = 34). We
obtained stable pHt values (£0.002, n = 24) for samples of surface seawater that had been
sterilized with HgCl,, sealed in borosilicate glass bottles, and stored. The stability of the
values enabled us to analyse the pHt of seawater samples at a laboratory on land after

collecting the samples during cruises.
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