UNAUIYINS (Scholarly Article)

N15NNAR9IVINFUNEU
The Blue Bottle Experiment

23177 91973 WATNIsIIU auUIYAIN*
INYIRIUNNTIR U INIRENRRR FIUAAIATLT BUNBNNTUNNS JINIAUATUTH 73170
Urawadee Rajchakit and Taweetham Limpanuparb*

Mahidol University International College, Salaya, Phutthamonthon, Nakhon Pathom 73170

% ]
UNANYD
nsnaassInditulasunisnandaiussnluunanusuaiidne legldidunisneasegna

fedmsuesuigraumaniiall ansaaduusznaulumedinanglaa lealn wazwiiduugUsunandnies

asazawavildsududintudlewdvin wagAsy 9 Msasaunseisldidiliensisly nszviumsiinduay

9lUvesdintuaiunsaintudnlavatease fauseuiisulanudvesdendnlunszuiunismela 1013

a a

Uszenaldnisnaassiiiionisaousgravainvate Liieaiieesureniideildnd undeddluniaaiias

wuIAnvaINIINeasslazlidudeu wiiinsiauisesendn Usenauluse

o,

I e aLLANBUNS

a '

WAy (LU MIneaedlnasasall Msneaesaulny nsildsulinakaz A

Dee

N15Us8ENAAINENS
azane nskinsakeamesinunulenlvuaziinianuwinfaeiiazein nMsdnwanaleaisiadlussuy
wiiduug-nglaa) waznisusvendldanudisen (Wu gansiveendiaudmivenmsluussadud wageia

o

mMineendiaudmivaianinanuasidengs) luunanuiinasynuiiieidesiunimaaesvindulty

o
o

A9 A.A. 1954 SIUDIAUDYVDIINMAL NANIVDINITIFIUBUIAN

ANRIARY : N1INABBIVINEUIIY; WITTINE; 9auransiadl; n1sieaInalen1eall; widnw

Abstract

The blue bottle experiment was first mentioned in the chemical education literature as a
simple experiment on kinetics. The original formulation contains only glucose, caustic soda and
small amount of methylene blue. The solution turns blue when shaken and fades to colourless
after standing. This bluing/de-bluing process can be repeated many times and can be compared
to the colour of animal blood in the respiratory cycle. The pedagogical application of this
classical demonstration is versatile, not only in physical chemistry but also in biological and

organic chemistry. Though the concept of this experiment is relatively straightforward, there is
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growing body of research on it. These include a number of modifications to the original
formulation (e.g. chemical traffic light, vanishing valentine, variations of sugar and solvent,
replacement of NaOH and sugar with ascorbic acid for green chemistry), chemical pattern
formation in methylene blue-glucose system and a number of applications of the reaction (e.g.
oxygen indicator for intelligent food packaging and oxygen scavenger for super-resolution
imaging). In this paper, we present a comprehensive review of all literatures relating to the

experiment since 1954 and discuss the gaps and directions for future research.

Keywords: blue bottle experiment, biological chemistry, chemical kinetics, chemical pattern

formation, chemical education
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