ERIIFE(RMTEE)RTRERRREERREN 2020F384H(K)
IREMBRREHEE FHEMEFAFMEE [S5RF-1701]

KEREZHIET
BHEHE - AI— T /N AGE T
O A— LY R T LDORF

Omnme &L ek %2

(RIBEEERMA/R—230v04—1 EILEFEMEK?
TRNAHF— RIPKRFETEE, KWEETHRER L S—, dIUESEKASH
MR  ERH29EE ~ EHIIEE(FHMTEE)

MEREE(RETEE): 5,473,000

5



e &2
=

EERFRE AMRCEREERET
— Ol 7O LR ERAES PREESZ5ISECT
617 0L 1< & B K E 5
RREIL K B/ ABE A DD
6ffi 7 0L 75 i SR A8 (20146F)
AT AGEIC BERELED Co* Ml

IJA4JEALR)AA D=4 )L S E
EXEBELDKEFZE (2013F)
ERFIEICLVIREREL LD Ch & H

Yo
. Sukinda
Thiva
Xy | AU AR P
HMEMRUABMEE oD LSRR U

— RGICEITEKERED-HDF YA EH A TEMARDHON TS



1mll
(L
|
l

BODSIAE

132 447
S S S N
Ean AN CH BT, KE R EOEE R
e K DBE ST\ v T SHURDEENES
W Tl Ao oORMISTE

EENSETHY, AEICITEHTIREFIEEZLELT S

LLEE(BRHE). REHENEADRRIZIKE
AERE(EANRE)DFELELOTL

2 - ~ - - i \
e RSt AER(BRFIE) BEDEMIE EARENER

| EELLEHEESN D HFIREL, ARAES0S
i




INVD)TANMZ LB E R K 3

REBB(6@20L)

005 o1 2 & ma/L

2
[r.'n-'n:'
Jz-.li"»-.i!l"ﬂ

BADKEREZETHSH0.05 mg L (K, FIRILICKULVREETH S
AIEFREEE ON TV LB ICE W TLIRIKFRELH D

a) XSt £ T EBILEAER—LR—UF0E, hitp://kyoritsu-lab.co.jp/seihin/list/packtest/cr6.html



I AREVRTLAZ

01 2 3 5 7 10 20 30 4050 70 100

[Cr(VD)]/ ppb :
KEH%E X
EREDRET, EREDRET,
b & Hr AN EE BARENER
i=EICkbEBREE A NHE | IRGREEEENTHABE !
¥ — k& AY—bT/INA RG]

W—REMB ke EREBE VT IVITIREXE,
AT—F;TFN\ARIzZEBRE—T 11— EEHORE
— TR — A DB SR A KBRS (A YA S ST EATE L TR |

F----q
L B B B B _§ J|




MEXTroa—IL

H29 H30 H31 (R1)
| Deflioo L[ >
(H-REHMHERETE = - S
Theme | R e EHEROERRVEE
SR [ PP ————— N — g
HHEICES | | T8 ELHREEL SiMHEEREFL5-HDOREILE
o <KIRER > HEVEICHT HEEDRE
e gt QUARATLIEEL — :
R B R D S R T L SRS & U EIR BT AR B
| enmne MRS LU T K ZEA DS
| DeflivOLl@&ELT- >
Theme I ETRIFHER il 5 5~ (1 S AR
<ElUESFEMFER>
AT—Fh _ >
(2O HBICH S t= e e o o
7—_“/ \,rx 61@7DA®E+}E“ X-?_"T/\’fX[sJ:%)E'I'}E“%ﬁ:?EJE{t
I~k <EIlEEEMER> HEVEITHT 5L DRET
=1 QRGN HTIZH I+ >
ot S HT P BB ST A R SHICEILE-T S5y a7y
| <slEzmmess AEAKBE LU TREADIEH

— EFEEERER(PITTCONS), i mXHERZELT, FIEBMICEHENERREETS

= o



Theme |

P—RRMEICESEERRERE




1) — iR

1 (Homogeneous Liquid-Liquid Extraction)

HBEERMT 2040 EETIRIEFIE
was—<hY, HRERREOREEETERICKEL
-pH
S -Tempertl.Jre — After e .
Homogeneous ~Counter ion fa minutes The sedimented
solution and so on N . | liquid phase
(with Cr6+) :: - :D (with Cr®*)

SN RY—REHYE CroragomEsRES)

pPHIRTFY

—

—iRBRE ovrgR7otomiamETaro ORa
A7 BIEY— /B (7‘y$3’f‘~7‘7j'>'l‘$1l:A¢%t’%%&7‘/%—@A47J'>%)

H ARG CTHREIA X L=

H

— Cr6+l fR5T, ERPEEI~a$héE$J§*£E%ﬂmT



=R R —RRHEE OB EX

€
Before phase separati(

WMEDIZILEED AFILIC
KRB BIEILT
Y)—THBEEZEZLND

KA DBEEDERT
BEMDFELTHEET
Mo EEND

During phase separatic ﬂ

. Dimethyl phthalateCH,COCH,: Acetone, JR2IVEEOAFILD T HTEA
PbD,: Pb-dithizone complex G‘HﬁODAﬁ%ﬁFﬁﬁﬁ Hj

B =9 R —&&ME KT E N 22IVEES AF L)




J=E B R DERF

=R R —

A

{7

H ki 0s8/— Lo R ILEES AF L)

| e |

| e |

0

&

B4 iEHE

AARAAA

[Cr(V)] / ppb

(1ppb cHEEPBAC BRI RETES )

1 2 3 5 7 10 20 30 405070100

KEEAEE



6ii 7 0 LD smE M HEH(FEDH)
LT ORMEREFIZENT...
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[.Cr(VI)]:O.l ppm y' *ﬁ'Hﬂ*ﬁ
s

e

33 %

e 3R
121 ¢
(27.4 mL — 0.230 mL)
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0.12 ppb

(0.00012 ppm)

0O 0.02 0.04 0.06 0.08 0.1
[Cr(VD)]/mg L

[ Cr(VI) ] =0 ppm, 0.001 ppm, 0.005 ppm, 0.01 ppm, 0.025 ppm, 0.05 ppm, 0.075 ppm, 0.1 ppm
[SDS]=20gL?,[H,S0,]=0.5mol L'X, [ DPC]=0.04 mol L'}, i-PrOH : 3.5 mL, DMP : 440 uL
Absorbance of sedimented phase was measured after 6-fold dilution with DMP

Equipment used for measurement : UV-visible Spectrophotometer (V-630, JASCO Co.)
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Na', Zret, K, B3, C&*, Ni°*, Mg®, Piz™,
x1000
Cd*, CI-, NG, PQ2, Cuet 12
Srtt, Fet 2 S [+2] x100
Fe3* x50
Cw* x3

*1[Cr(VD] = 0.1 ppm, # Addition of EDTA (100 ppm)
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B V- (% HH  EUSEEMEROKENK)

Cr(VI) added / ppm Cr(VI) found / ppm %RSD (n=5) Recovery / %
0.02 0.019 1.20 97
0.01 0.010 1.17 100 @
0.005 0.0052 3.64 103

faR IV-ii CK 5 Tk, BA)

Cr(VI) / ppm

Sample Recovery / %
Content Added Found
No.l 0.089 0.1 0.187 99 @
No.2 0.010 0.015 0.024 94
No.3 0.013 0.015 0.028 101

No. 1: Before treatment for Cr(VI) removal, No. 2: After treatnfenCr(VI) removal, No. 3: After neutralization of the treated wate
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Low cost
Smart device . . Fig. Smartphone diffusion rate in world countries
(Smartphone, tablet) MUItIfunCtlon Glohal_mqhile connections
~ Extensibility L
] Amerizas

B castem Europe

D Western Europe

[C] Middle East

[ vnited States and Canada
B Asis Pacric

Worldwide users of
smart device have
been increasing rapidly

http://free-illustrations.gatag.net/tag/%E5%9C%BO0%E7%90%83?ssort=__reaction_buttons_5 -pmé&sdir=desc

2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015

Note: Frgures for 2011-2015 are ostimates.

Source: Wireless intelligence
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smart device

Smart device
(smartphone, tablet)
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GHEMICALEDUCATION e

Teaching UV—Vis Spectroscopy with a 3D-Printable Smartphone
Spectrophotometer

Elise K. Grasse, Morgan H. Torcasio, and Adam W. Smith

Department of Chemistry, University of Akron, 190 Buchtel Common, Akron, Ohio 44325, United States

© Supporting Information

ABSTRACT: Visible absorbance spectroscopy is a widely used tool in
chemical, biochemical, and medical laboratorics. The theory and methods of
absorbance spectroscopy are typically introduced in upper division under-
graduate chemistry courses, but could be introduced earlier with the right
cumiculum and instrumentation. A major challenge in teaching spectroscopy is
gaining access to laboratory equipment, which can be expensive. Even common
educational spectrophotometers still carry a substantial cost and have the
disadvantage of being inherently closed designs. We report on a 3D-printable

rtphone spectroph eter that is very inexp to build, yet retains the
functionality and analytical accuracy necessary to teach concepts like the Beer—
Lambert Law. The optical components are arranged in an intuitive, accessible
way so that students can see cach relevant part and experiment with the
parameters. Here, we describe the device and provide exercises to teach
different concepts in an ~ ° B

nmeontamsgveJ. Chem. Educ., 93, 146-151 (2016)

Slit Cuvette

Light
Source

Smartphone

Sample

Need light source,
light path adjustment

€

|5

Mirror

Diffraction
Grating

Figure 2. Schematic of the SpecPhone. A stable light source enters the
SpecPhone apparatus and is spatially filtered by a removable slit that

controls the geometry
sample. The light tra
mirror and through th
grating disperses the
smartphone camera, w
photo.

Substitute smartphone for
spectrophotometer analysis section
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EETIRIE" 210 ppb (0.0021 ppm)
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v BAMD K E EHTHH0.05 mg L1 (255U THIZ5H: ) 5 R E <<
(L E®) UV-vis / (TER) AV IWAR IZ&KBBITE

Cr(VI) added

/ ppm Cr(VI) found %RSD Recovery
/ ppm (n=5) / %
0.019 1.20 97
0.02
0.020 2.99 100
0.010 1.17 100
0.01
0.011 6.18 109
0.0022 3.20 108
0.002
0.0019 10.9 95
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170
155 t & 2
W L g .
3 140 e Ay (Brightness)
> 15 ¥
- i M : u (Color difference(Blue))
= 110 & - '
95 F @®: v (Color difference(Red))
80 : 1
0 0.01 0.02 0.03
[Cr(VD)] (mg L)
Cr(Vl) /mg L™
Sample
Absorption spectrophotometry Proposed method
1 0.010 0.015 £ 0.002
2 0.013 0.017 £ 0.002
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1.00 mg L
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X-ray intensity / cps/mA
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180 , : . : , . : ;

15 | i ! ,,,,yzl—es 092x +I174 7]
| . [Pbl; (mg LY = Re=09958

170 ' ‘ |

\ 0.00418, 0.00837, 0.0377, 0.0837, |
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A smart device such, as-a smariphone on a mblet, is widely used worldwide cause u[ many
functions with low cost.  We reponed on a sman device color analyzer cor
amachment and application software.  This method is able w srongly reduce the anal

cost and size.  Mareover, the analyical result was displayed 1o a map using GPS anll a

*5 Department of Applied Chemistry and Biochemistry, National Institute of Technology, Fukushima College, mapping function of sman device.  However, the low sensiovity of this technique makes ir
30 Nagao, Kamiarakawa, Taira, Iwaki, Fukushima 970-8034, Japan difficult 10 determine low concenwatons.  On the other hand, homogeneous liquid-liquid
*6 Department of Biomolecular Functional Engineering, Faculty of Engineering, Ibaraki University, exuraction is an effective preconcenration method with a mpid and high concentranon ratio
4-12-1 Nakanarusawa, Hitachi, Ibaraki 316-8511, Japan becanse the analye can be concenrated from a millifiierscale sample o a microlitersoale

cxtracion phase at a high concentration rare in a shont period of ome. Using this
preconcentration, the sensitivity of colorimery can be improved.  Based on these findings. in
this swdy, we developed an opuorta' auachment for the sman device color analysis of a
sedimented phase from homogeneous liquid-liquid extracion.  The analyrical pe rformance of
propose d method was evaluaied.  Using the exraction of the he: xavalent chromium com plex
with diphenylcarbazide by a warer/2-propanol/ dimetchyl puinl\r: system, the ppb level of

The rapid determination of sub-ppm heavy metals in the solution state was examined via portable X-ray fluorescence
spectrometry (XRF) based on homogeneous liquid-liquid extraction (HoLLE) in the water-ethanol-dimethyl phthalate
ternary component system. The percentage of cadmium extracted into the sedimented liquid phase was 91.3%. After
phase separation, the volume ratio (Va/Vs) of the aqueous phase (Va) and the sedimented liquid phase (Vs) was 121 hexavalent chromium could be determined. By comparing with conventional ahsorption
(29.0 — 0.240 mL). Based on an analysis of the sedimented liquid phase in the solution state via the portable XRF, the specirophotometry, the proposed method has saisfied analyical performance as a simple
presence of cadmium was determined over a concentration range of 0.100 - 4.000 mg L. analvsis; . :

Keywords Portable X-ray fluorescence spectrometry, homogeneous liquid-liquid extraction, HoLLE, heavy metals
Keywords: homogenecous liquid-liquid extraction; original arachment; smart device,
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