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Ammonia reforming by DBD reactor with a hydrogen permeable membrane
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SUMMARY

Ammonia reforming characteristics were investigated by atmospheric plasma decomposition as a new H, production

device. In pulsed plasma, molecular NH; was rapidly decomposed by electron energy in the plasma and was converted

into molecular hydrogen. The hydrogen production was increased by the NH; concentration, but H, conversion was

dramatically decreased to 13.9 %, so unreacted NH; was existed. To improve these problems, we developed a new high

voltage electrode which was equipped with a H, permeable membrane. At the result, this device could make high purity

H, at low temperature.
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Fig. 1 Schematic diagrams of experimental apparatus.

[3] iR L EE

(3.1) 77 X< % v 7= NI, SR
Fig.2 X NHa/Ar 7 Z2FE 0.5 %D KREOHINEF I



®T 5 HyBIE 02 b & i & (0.2-2.0 L/min) % /3
FA—HZELTRLEKTH S, Ha®IRE(T, LIF
DRISESH &L LT,

NH;+e — 05N, +15H,+e (1)

Hy 4R K%, HUNEEOHIME & by, i
0.2 L/min, EUINEE 15KV TH 98% & 7o 7=, K
RET T AT Y 2 — VBT KRBT L0 KGEs
JREE X 200°C FLEEIZ 72 B 28, & DIREE Tl NHg 1E
RSN, Fig2 OFERITE = L X —e
WCED NHs D3R EEZ TRV, LLAERSLZ0
FERIE, Hy it & Hy IREEOBLS CRFER-ET S A
AL LTA+THL,

100

=0-2.0 L/min
1.0 L/min
80 T 508 Limin

=%=0.4 L/min

60 F| =502 Limin

40

H, selectivity | %]

0

[l 5 0 15 20

Applied voltage [kV|

Fig.2 H, selectivity by plasma decomposition of NH;.
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Fig.3 Configuration of plasma membrane reactor (PMR).

(3. 2) PMR D /K354 Bl

Figd 1277 A~ A7 5 U7 7 Z—IZ NH; i
J£ 100%, P 1.0 L/min O A Zdif i s L,
FIANEE I 20kV (FEIRZ & A T2 ET) 400 W), /3
VAR E 10 kHz, VT 7 Z— L KB SEEE 0o
ZEAP = 90 kPa & L7-BED/KFEH O & ORI

{ETh s, BlIR, AP #—EIZRHOZ ENRHE LTz
T2 DKFIREOEEB N K E VA, 0.1-0.3 Limin 2375%
S, RIS, KFBSBERB A V720 RO KSR
ViR F TR TN, KB DBEREORIZA 5T
H5, 2B, F 5T H MU IXIEIE 1000 Th - 72,

NH, conc. = 100 [%a]
F,=1.0 [L/min]
E03 AP =90 [kPa]
S Ie
a o Power consumption = 400 [W]
= £+ &
= @ @
=02 ¥
E <&
= £ & o
gc & o% ® s 3 O%Q)&
- ¢ i
= [ ) — o %{ﬁ)w ....... 00 é? .......... Lo
l‘ Only plasma reforming
0o A PP

0 10 20 30 40 50 a0
Plasma firing time [min|

Fig.4 Comparison between plasma reforming using
permeable membrane and only plasma reforming on H,
production.
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Fig.5 Mechanism of H, separation in PMR.
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