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The Power of the pHyter
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Measures pH reliably Enables STEM and OA education Provides people around the world Empowers global communities to
with a known programs to encourage and stimulate with a tool to measure pH in their use their own science to inform
accuracy and requires students to learn about local and local environments to observe local government, policy, and
minimal training global environmental issues spatial and temporal pH trends societal decisions

What is the pHyter? The pHyter in Action

 Hand-held, affordable, field-durable, easy-to-use pH instrument (Fig. 1)
* Controlled through smartphone app with data in under 1 minute (Fig. 2)
* pH measurements are spec-based with indicator dye (Fig. 3)

NATIONAL
MARINE -3
SANCTUARIES (%8

g

. Accuracy comparable to uncertainties in benchtop spectrophotometric NOAA West Coast Region National Marine Sanctuaries developed a plankton
b . . curriculum that utilized the pHyter to educate about OA. Teacher Alice Ryan
pH measurements (Ta el, Flg- 4, Flg- 5) (right) taught this curriculum at the Quileute Tribal School (top), who proceeded K,
. Designed for community-based science and used with minimal training to win the Nickelodeon Get Dirty! Ambassadors award for their work in science “
* |deal for spatial and temporal sampling, while highlighting small-scale
variations across large regions I
S Sea Education Association
P Cuvette Stopper] < Back Measure cuvette ) ¢ (SEA) students measured pH
pHyterV14_01 434 nm LED/ S oeson R within mangroves using the
wier hotodiode = S Jooe0e%e .
Salinity : . 5 ° S Qgleste pHyter while on kayaks,
35.0 —p| ’ highlighting the small-scale
Power Button| Measure background Tl variation (Fig. 7)
. 24°39'30"N .
History Flg. 3 —— ) thermistor :ggom—ftH | Flg 7
11/8/20, 16:33 'pl':’r:17.'9’195075 81°28'W 81°27'30"W 81°27'W
o Eﬂinjggés.oo Fig. 1 (Left): pHyter diagram Longitude *Fig. 8 - @0
e 63T Tempr 1560 Fig. 2 (Center): pHyter T
1/6/20,1628  Tampi 1649 smartphone app \ > 00 .. “
| BRIl (e pvter optial B SEA semester
Fig. 1 The pHyter Fig. 2 design =
3300—
SEA students collected pH data &
. . . from water carousels in the Gulf of 001
Testing, Verification, and Accuracy Mexico, showing pH depth trends
across three stations (Fig. 8)
600 F O : g :;
ﬁsensors MbPY | | O Cast3
" 7.7 7.8 7.9 8 8.1
K/I:;:eiuri?g Protons with Photons: A Hand-Held, Spectrophotometri Table 1: pHyter accuracy and precision on Tris Certified e e e o o e e bt ot e PH
B cience and Education o ooeardy ommuniy Reference Material (CRM) was +0.026 * 0.045 In a user-feedback survey, SEA students say (Fig. 9):
}'Zﬂllt;r:nl’;rc;)lfs;;rlgzllnzncdgtz::t;g;[Lh(jl[ll;hlangDeGrandpre‘l ,Re%%ieSTaauldin%'l'* , James Beck %, 5: Strongly Agree ° The pHy ter inspire d them tO Iearn more
Jonathan A. Pfeifer '* and David M. Long ® Te;.[;:rjth:;g((:) 811‘:1}1:{002 pzi:e{jl pjit;[:z pI;it;JS pZIitzlel PI;?;JS Averjle(;ffset Standa:{ll]{i:;iation ° The pHyter was easier tO use than the benChtOp Spec
The pHyter was tested and 772 i015  806L006 800 8189 8010 808 N/A 100600002 4008 (001 . * They felt competent using the. pHyter after a few times
verified against known methods | * They we.re comf9rtab|e teaching peers how to use the pHyter
(Pardis et al., 2022, above) Fig. 9 * They enjoyed using the pHyter
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Global OA networks can distribute pHyters and pHyter measurements will enable countries to
Indigenous nations, with opportunities in science  support users to increase OA monitoring capacity meet UN mandate to submit data to global pH
and education (Quileute Tribal School, left; teacher and build international collaborations (Pacific databases such as Sustainable Development Goal
training on Makah Indian Reservation, right) Islanders training in Fiji, left; Chile, right) 14.3.1 Data Portal and GOA-ON Data Explorer
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