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Analysis of gas molecule adsorption/desorption mechanism in porous reaction
field and application to gas detection

®B IE (Kohgo Asanuma)

The surface of porous materials has a unique reaction field because the substance on the pore surface
is in a different chemical state than in the bulk. Therefore, porous materials are used in various research fields.
In this study, porous glass with high reactivity and optical transparency was applied to gas detection. As a result,
it was found that the porous glass-based detection chip indicated different gas adsorption properties and was
possible to separate and detect gases. In the application to NO detection, the combination of the PTIO-
impregnated porous glass chip and the NO, detection chip made it possible to detect several ppb of NO. The
PTIO-impregnated porous glass chip was affected by decomposition reaction of PTIO, so it was difficult to detect
NO below 30 ppb. However, it was found that the PTIO-impregnated porous glass chip function as a catalyst for
converting NO to NO,. Therefore, indirect NO detection was realized by detecting converted NO, with high
sensitivity. In application to acetone detection, the fabricated 4-NPH impregnated porous glass chip is affected
by acetaldehyde, so acetone detection is difficult in the presence of acetaldehyde. However, the adsorption
properties of the porous glass were found to be greater for acetone than acetaldehyde. Therefore, it was suggested
that acetone and acetaldehyde could be separated and detected by combining porous glass and 4-NPH-

impregnated porous glass chip.
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)7 DR E 4N 2 [T ORE LR NO %
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7 DAER
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3.1.2 FHAIER
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K TT e REDOREME
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TN AR MV ETS L.
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393 nm OWIIEINIKISIZ LV AT 5 4-NPH
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GinTF v 7 ERERE 2.1 L OFPHSRHS0%)C 8
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NPH &RF v 7 ORREZ R HEIE7 & o
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B RCDEENRTE T AT E RO 1/17 D&
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T B REFHA(RASO %) ICRE L7z & & 5B
KPOT7TE R ROTE® FTATE Rk 4 EER
DIRE CURFE M & 720, /3 14 TH 4-NPH &=
F o IR EF LR ENH -T2 £, TE
N ROTE T AT e ROWEMEIZETR L,
AR DIEE DOEWISUSEDE NN LD H O
EHERI S N7z,

323 KBEWKTIZHEITHANPH &7 b T
¥ R T T B RO RSE
4-NPH /KIE#IZ 0.060 mM 7 b £72137
T RT AT RAKEREMZ 2L &, WREE
{BIZ7 & b > C0.0352 £ 0.0033, 7 T LT
b Ri% 0.4137 + 0.0053 & 4-NPH & OfsEI
T MATHSRTERT AT E ROERBILZ
12 fER&EMmoTe. KEEFPD 4-NPH &7k b
VERIETE T AT E R EOKIGFRITA(S)
TRITZENTES.

R = A[A — NPH] x 100/[A], (15)
Z 2T, RIFBUEH(%), A[A — NPHZ R
L, [Alo\ FIRT oY T & b RETH S, 2
NEVISRIIT® M T46%, T8 T T
E RT 413%E72o7=. 7 hv - 7Tk R
IR - MR AR L UK E OFINBOSIZ XD
T I T NTE— I (gem-T A — W) EERKT D
EENMN KEEPIZB T D ERK =
[Geminal diol]/[Carbonyl]iZ7 & k2 T 2x103,
TERTATE RT3 E@EINTHAHI
kv, 7 b E 4-NPH KIEHEFIZB W T
T hANCRY, 7 F7 VT RiL 4-NPH
KR FIZBNT gem-UA— VD 1,1-= X ¥
F—=fioTWH LRI SN D, EBRTHD
N7 4NPH L7 b Eid7® T AT B
RO L DERMDOREE gem-2 A —/L D
KNBHRI S, KEEETIZH 1T D 4-NPH & DX
JRIE gem-V A — VT ET D LRI SN F
7=, WP o7T® FroERIITE R TATE R
FFAETH 4NPH &G L TWRNWT &b,
4-NPH & gem-T A4 — VO S A i T H
LEEZBND. 4NPH GRT v 7 OHAEICD
WTHLT® M AZHRT R N T AT E KEDK
JEPER BN Fig9) Z L s, KIFEOEE & IA)
FRIZ gem-V A — VRSB L TnD &5
o5,

3.3 ZAENTARE ~DODT RN ROTE
T AT e RREN & HXNRE DR

PG RETHOTE M E72ZT7 2 T AT

R OWEM RO PG W& K5r 1 & OBRIZ DN

TiMli 21T >72. PG ZHXHRE 50%D 7 & &
VEFIITE T ATE RERKICEE LT
B, T/ NATBRE D 3 R LI TR A
WZEL, T R AT E RIZOWTITEELL
DR T 5% & PG REITITIF E A ERETT,
0.050 ppm LA FORETIEITE RT AT E RO
TEELAIIHER TE 2> 2. PG RETDT &
F R ONTE R T LT B ROWEMEIZONWTE
L LT REFME OGS, PG K ~DRMAE L
LA TERT Z LN TE, K <Ky, [PI°=[4]o —
[A]lD L &X19) &7 D,

K
[A] + [PG] + a[H,0] = b[APG] + a[H,0]
K,
= ¢[P] (18)
_ 41, [4]
PENG = Taiore 4

T, [Alo & OAYXEER AT K ONR B iy
DT M AFREFITERNTATE RIBETHD,
[H,0]1% PG HE OWAE KD Th 5. Lk ThH
LTRERIZONT, RIYL VK ZHH L.
KZ7® b CT247+£040, 72T AT ER
T0.09+0.05 720, 7& izt LT 1/27
LR OV EB NS oL, SPHERDE NI
DWNTC, PG REOWE KT EDOENIZL DT
TR ROTE T AT B ROEEME~DRE
M 21T - 72, Fig.10 (SR EE 0—80% D
T RCEREFTE T AT E REMRKIC PG
ZREE L7z & X ORBEKIREORFME(LE T,
TE R AITE R T AT E FICHNRBEICL D
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