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Investigation on NOy Emission, Local Concentration and Reduction
at the Area of Ishigaki Airport

Kenichi KOMURE*
Hidenori HAMADA **
S
Synopsis
This report is related to nitrogen oxide (NO,) emission, concentration and reduction at the area of Ishigaki
Domestic Airport. Field investigation to grasp NO, concentration around the Ishigaki Airport and
examination of an effectiveness of photo catalysis on NO, reduction were carried out. _
From the investigation, following conclusions are obtained, e

1) It is found that the NO, concentration along the main runway is related to afrcraft moving direction.
2) Airport is one of the largest emission sources of NO,.

3) Tt is confirmed that the NO, concentration can be reduced about 10 percent by an application of
TiOy-photo catalysis.

4) High-concentration of NO are also detected at the parking area in the airport, due to cars passing near

the measurement points at a low speed,

Key Words: airport, nitrogen oxide (NO,), NO, emission coefficient, NO, concentration, photo catalysis
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8%
BTFOR-ATN~@, RB5TIZHR-A2()~Q)iz,

ACFIRE Rh o o HEEHICRIT 2 EHFm ke,
WL EROETOMET —# &=,

FATM WEREUOSERCHBENESE (@EFO1)

s | AR DA NO,ZHUTE (ppm)(A) NOzi I (ppm)(B) NOZHAIE (ppm) (A D)

BORRm o0 BledconBlartra gl it sn B les A7 B 847 LB 10420 8|2V A2 B | 39120 B

R-1 42.5 0.004 0.002 <0.001 <0.001 0.004 0.002

R-2 42.5 0.015 <0.001 <(3.001 <0.00% 0.015 <{).001

R-3 42.5 0.030 0.013 0.001 0.003 0.029 3.010

R-4 42.5 <0.001 0.013 <0.001 0.004 <0.001 (.009

R-5 42.5 0.010 0.009 0.003 0.003 0.005 0.003 0.007 (.004 0.000

R-6 42.5 0.601 0.015 <(.001 <0.001 0.001 0.015

R-7 42.5 <0.001 0.015 <(.001, 0.003 <0.001 0.012

R-8 . 42.5 <0.00% 0.013 <{(.001 0.003 <0.001 0.010

R-9 42.5 0.009 0.011 0.003 0.001 0.004 0.003 0.008 0.007 0.000

B-10 42.5 0.010 0.017 <1001 0.004 0.010 3.013

R-11 42.5 0.008 0.011 <0001 0.003 0.008 (.008

R-12 42.5 0.012 0.014 <0.001 0.004. 0.011 0.010

R-13 42,5 0.010 0.014 0.001 <(0.001. 0.004 0.001 0.010 0.010 0.000

R-14 42.5 0.008 0.015 (3.002 0.003 0.006 0.012

R-158 4£2.5 0.005 0.010 0.001 0.003 0.004 0.007

R-18 42.5 <0.001 0.008 <{.001 0.003 <0.001 0.005

R-17 432.5 0,005 0.010 0.002 <{.001 0.001 0.062 0.005 0.009 0.000

R-18 42.5 0.004 0.011 0.001 <(.001 0.003 0.011

R-19 42.5 0.004 0.005 0.001 0,002 0.003 0.003

R-20 42.5 <(.001 0.009 <0.001 .002 <0.001 0.007

R-21 42.5 <{(3.001 <0.001 <0.001 <{.001 <(.001 <(.001

R-22 42 5 (.001 0.005 0.001 0.001 0.000 0.004

R-23 42.5 0.015 0.001 0.003 (.001 0.012 0.000

R-24 435 (.014 0.010 0.003 0.002 0.011 0.008

R-25 42.5 0.014 <0.001 <0.001 <{.001 0.014 <0.001

R-26 42 .5 <0.001 <0.001 <0.001 <0.001 <0.001 <0,001

R-27 42.5 0.003 0.00: 0.003 0.003 <0001 0.003 0.000 0.001 0.000

R-28 42.5 0.005 0.003 0.001 0.002 0.004 0.001

R-29 42.5 0.008 0.004 0.001 0.001 0.007 0.003

R-30 42.5 0.005 <0.001 <0.001 <{).001 0.005 <0.001

R-31 43,5 0.015 <(.001 0.003 <0.001 <{.001 0.003 0.015 <0.001 (3.000

R-32 42.5 0.0156 6.005 0.001 0.001 0.015 0.004

R-33 42.5 0.012 0.005 0.001 0.001 0.011 0.004

R-34 425 0.009 <{(.001 <0.001 <0001 0.009 <0.001

R-35 42.5 0.011 0.007 0.001 0.001 0.001 0.001 0.010 0.006 0.000

R-36 42.5 0.012 <{}.001. 0.002 <0.001 0.610 <0.001

R-37 42.5 <0.001 .007 <0.001 0.001 <0.001 0.006

R-38 42.5 0.011 0.005 <0.001 <(.001 0.011 0.005

R-39 42.5 0.016 0.004 0.602 0.002 <0.001 0.002 0.014 0.004 0.000

R-40 42 5 0.009 <{.,001 0.002 <0007 0.007 <0.001

R-41 42.5 0.010 0.005 0.001 <0.001 0.009 0.005

R-42 425 0.012 0.005 0.002 0.001 0.010 0.004

R-43 42.5 0.004 (.009 0.001 <0.001 0.G03 0.009

R-44 42.5 0.006 0.009 0.002 0.001 0.004 0.008




™,

®=A1 (2D

TRERRDOERBTENERR (1 EEZD2)

A TR A L NO,FHHE (ppm{A) NOEHIE (ppm)(B) NORH#I{E (ppm) (A-B}
LOWE® 1y 1o alorsonBlarronBlivasrnglorsonalsyron BliraorBlog1oaglaysrin
R-45 80.5 <0.001] <0.001 <0.001] <0.001 <0.001] <0.001
R-46 80.5 0.005 0.005 0.001]  <0.001 0.004 0.005
R-47 80.5 0.006 0.008 0.002]  =<0.001 0.004 0.008
R-48 80.5 0,012 0.007 <0.001] <0.001 0.012 0.007
R-49 80.5 0.006 0.030 0.001 0.003 0.005 0.027
R-50 0.5 0.006 0.015 0.001]  <0.001 0.005 0.015
R-51 80.5 o004 0.011 0.001 0.003 0.003 0.008
R-52 80.5 0.009 0,012 0.003 0.001 0.006 {4.011
R-53 0.5 0.010 0.011 0.002] <0.001 0.008 0.011
R-54 80.5 0.005 0.011 0.002 0.002 0.003 0.009
R-55 80.5 0.009 0.012 0001 <0.001 0.008 0.012
R-56 80.5 <0.001 0.001 <0.001]  <0.001 <0.001 0.001
R-57 80.5 <0.001 0.009 <0.001 0.003 <0.001 0.006
R-58 80.5 0.004]  <0.001 <0.001] <0001 0.004]  <0.001
R-59 80.5 0.004 0.013 0.002 0.003 0.002 0.010
R-60 805 <0.001 0.008 <0001, 0.002 <0.001 0.006
R-61 80.5 0.011 0.010 <0.001 0.009 0.011 0.007
R-82 80.5 0.010 0.0056 0.062 <0.001 0.008 0.005
R-63 80.5 0.003 0.008 <0.001 0.001 0.003 0.007
R64 80.5 <0.001 0.013 <0.001]  <0.001 <0.001 0.013
R-65 62.5 .013 (.004 0.001. 0.001 0.012 (.003
R-66 2.5 0.016 0.004 0.004 0.002 0.012 0.002
67 62.5 0.011 0.007 0.002 0.001 0.009 0.008
R-68 62.5 0.016 0.004 0.004] <0.001 0.012 0.004
R-69 62.5 0.014 0.007 0.003] <0.001 0.011 0.007
R-70 62.5 0.017 0.008 o.002] <0.001 0.015 0.006
R-71 62.5 0.003 0.007 0.001]  <0.001 0.002 0.007
R-72 62.5 0.002]  <0.001 0,001 <0.001 000l <0.001
R-73 62.5 0.013 0.002 0004 <0.001 0.009 0.002
R-74 62.5 0.003 0.G08 <0.001 0.001 0.003 0.007
R-75 62.5 <0.001 0.006 <0.001| <0.001 <0.001 0.008
R-76 2.5 0.013 0.009 0.001]  <0.001 0.012 0.009
R-77 62.5 0.010 0.004 <0001 0.002 0.010 0.002
R-78 62.5 0.007 0.004 <0.001 0.002 0.007 0.002
R-79 62.5 0.014 0.007 <0.001) <0001 0.014 0.007
R-80 62.5 <0.001 0.006 <0.001 0.001 <0.001 0.005
R-81 62.5 0.014 0.001 <0.001 0.00t 0.014 0.000
R-82 62.5 <0.001] <0.001 <0.001]  <0.001 <0.001] <0.001
R-83 82.5 0.008 0.010 0.003 0.001 0.005 0.009
R-84 62.5 0.010 0.005 0.004 0.001 0.006 0.004




=-A 1

(@) =FurHAOERBHBERNTER Q@A)

i mjmyfn%yb: NO,ZHIHE (ppm)A) | NOH-lE (ppm) (BY NOZHIE (ppm) (A-B)
et e Pl =] PPN RPN ——
A-l 10.0 0.004] <0.001} <0.001] <0.001| 0.004] <0.001
A2 10.0 <0.001f 0.004] <0.001| 0.004] <0.001] ©0.000
A-3 10.0 0.013} 0.013] 0.008] 0.003] o0.005| o0.010
A-d 10.0 <0.001] 0.017] <0.001] 0.004] <0.001] 0€.013
A5 10.0 0.008] 0.016] 0.006| 0.004f 0.002] 0.012
A-6 10.0 0.022[ o0.009f 0.008 o0.002} o0.0198] 0.007
AT 10.0 0.013[ 0.018] <0.001} ©.005|] 0.013] o0.010
A8 10.0 0.011 o0.020f <0.001| 0.005] o0.011] o0.015
A-G 10.0 0.010] ©0.025] 0.003| 0.004] o©.007 0.021
A-10 10.0 0.017[ 0.018] <0.001] 0.005) 0.017f 0.013
F-A 1) TS oEHECWBRERNTER QEB)
— Bt NO,FHIHE (ppm){A) NO.#HH1E (ppm)(B) NOFMIE (ppm) (A-B)
IRATAH 202 B 3V A S A-Bl1 A28 BiovA4 2 LA s ron- 126 WA ya-B| A2 n-B
O-1  HSEEEsEl 0007 0.008 | o.005] 0.003 -1 0002 0.005
0-2  |HEEMEmS 0021 0.024 0.005 0.004 -1 0018 0.020
0-3 [BEE®RmS  0.014]  0.009 -| o.002 -| o0.012] 0.009
0-4  |iEmiEEsm  o.o04] o0.012 0.001] 0.002 -| 0.003 0.010
0-6 BTl 0.016] 0.030) 0.012§ 0.003| 00100 0012 0.012] o0.020 0.000
0-7 ELdniia 0.018] 0.008) 0.005] 0.004] 0.004 0005 0.014] 0008 0.000
0-8 BEiEa 0.016) 0.011] 0.008] 0003 0002 00051 00131 0009 0.000
0-9 | BRIERiUE 0.012( <0.001] 0.005] 0.001} <0.001] o0.005] 0.011] <0.001] 0.000
0-10 HiEHE 0.061f ©0.015f 0.011 <0001 0007 o.011] o0.081] 0.008 0.000

— 30




F-A200)  WERADOERBLORENESE QEE)

T ?’n‘a‘%ﬁﬁtﬁbﬁn NOFTE (ppmiA) NO,FHilliE (ppm)(B) NO#HENE (ppm) {A-B)
SO [14r 20 B2 120 A[3V 220 B L9 A28 3V 42 B 3942 B |19+ 2 0 B 29121 B | 39170 |
R-1 32.5 0.080 0.034 0.020 0.005 0.005 0.005 0.075 0.029 0.015
R-2 42.5 0.040 0.040 0.032 0.002 0.002 0.002 0.038 0.038 0.020
R-3 42.5 0.034 0.123 0.030 0.002 0.003 0.002 0.032 0.120 0.028
R4 195 0.034 0.086 0.480 0.004 0.003 0.010 0.030 0.083 0.470
R5 425 0.084 0.074 0.510 0.003 0.004 0.010 0.031 0.070 0.800
R-6 42.5 0.035 0.037 0.033 0.002 0.002 0.004 0.033 0.035 0.029
R-7 42.5 0.035 0.032 0.037 0.003 0.004 0.002 0.032 0.028 0.035
R-§ 42.5 0.028 0.032 0.031 | <0001 [ o0.002 0.002 0.028 0.030 0.029
R-9 225 0.032 0.032 0.032 0.002 0.002 0.002 0.030 0.030 0.030
R-10 42.5 0.039 0.032 0.034 0.002 0.002 0.002 0.037 0.030 0.032
R-11 42.5 0.033 0.029 0.043 0.002 0.002 0.002 0.081 0.027 0.041
R-12 42.5 0.025 0.030 0.027 | <0001 | 0.003 0.002 0.025 0.027 0.025
R-13 42.5 0.032 0.192 0.041 0.001 0.002 0.002 0.081 0.190 0.039
R-14 32.5 0.029 0.029 0.077 0.002 0.001 0.005 0.027 0.028 0.072
R-i5 32.5 0.028 {.090 0.035 <0.001 0.002 0.005 0.028 0.088 0.030
R-16 42.5 0.029 0.173 0.031 0.001 0.003 0.003 0.028 0.170 0.028
R-17 425 0.037 0.034 0.029 0.003 0.004 0.004 0.034 0.030 0.025
R-18 425 0.038 0.082 0.035 0.002 0.004 0.003 0.038 0.028 0.032
R-19 42.5 0.031 0.030 0.028 0.002 0.002 0.003 0.029 0.028 0.025
R-20 49.5 0.031 0.038 0.079 0.001 0.002 0.004 0.030 0.038 0.075
R-21 42.5 0.034 0.028 0032 | <0001 | 0002 | <0001 | 0034 0.028 0.032
R-22 42.5 0.086 0.031 0.165 | <0.001 | 0.001 0.005 0.086 0.030 0.160
R-23 425 0.120 0.030 0101 | <0001 | 0.003 0.004 0.120 0.027 0.097
R-24 48.5 0.029 0.182 0027 | <0001 | 0.002 0.001 0.029 0.180 0.026
R-25 425 0.032 0.028 0024 | <0001 | 0003 | <0001 | 0.082 0.025 0.024
R-96 425 0.029 0.029 0.028 | <0.001 | <0.001 | <0.001 ! 0.029 0.029 0.028
R-27 43.5 0.028 0.030 0.029 <0.001 <0,001 <0001 0.028 0.030 0.029
R-28 32.5 0.025 0.031 0.025 | <0.001 | <0.001 | <0001 | 0.025 0.031 0.025

®-A22) =T7r AROCERBECMREINERR QERE)

s =7 Evdaar | NOGUA (ppm)(A) NO,ZHHINE (ppm)(B) NO#iii (ppm) (AB)
! BOEEGD o p|eron alsrrzaaliraonalayraglsrarnalivarnalerron a[svraran
A1 10.0 0.027 0.091 0.030 0.003 0.006 0.002 0.024 0.085 0.028
A2 10.0 0.028 | 0.033 | 0.076 | <0.001 | 0.005 | 0.006 | 0028 | 0.028 | 0070
A3 10.0 0.030 | 0.046 <0.001 | 0.004 | <0.001 | 0.03¢ | 0.042 | 0.000
A4 10.0 0.093 (.0565 0.028 0.002 0.004 0.002 0.091 0.051 0.026
A5 10.0 0.113 | 0.048 | 0.030 { 0.003 | 0.005 | 0.008 | 0.110 | 0.044 | 0.027
A6 10.0 0.036 0.048 0.030 0.005 0.005 0.002 0.031 0.043 0.028
AT 10.0 0.033 0.032 0.082 0.003 0.004 0.002 0.030 0.028 0.030
A-B 10.0 0.030 0.028 0,095 | <0.001 | 0.001 3.005 0.030 0.027 0.090
A-9 10.0 0.021 0.048 0.085 | <0.001 | <0.001 | 0.003 0.021 0.048 0.032
A-10 10.0 0.027 0.026 0.031 § <0001 | <0.001 | 0.002 0.027 0.026 0.029
A-11 10.0 0.02'7 0.038 0.074 | <0.001 ] 0.005 0.009 0.027 0,033 0.065




F-A20)  EESOERBCHBENESE QEE)

. L NOZHHE (ppm)(A) NO,2HHHE (ppm)(B} NOFiM{E (ppm) (A-B)
Vazngleyron B sbason |t ton glorron bl srronaliv1on gl avroanlararn g
0-1 BLER 0.037 | 0037 | 0.116 | 0.002 [ 0.004 | 0.006 | 0.035 | 0.033 | 0.110
02 BT o 0.068 { 0.047 | 0.034 | 0.008 | 0.010 | 0004 | 0050 | 0.037 | 0030
03 Byl 0.075 | 0.022 | 0.044 | 0.004 | 0.008 | 0.006 | 0.071 0.014 | 0.038
0-4 SEHOE 0.023 | 0.070 | 0.076 | <0.001 | 0.002 | 0004 | 0.023 | 0.088 | 0.072
0-5 EEge 0.038 | 0.025 | 0.032 | 0001 | 0.004 | <0001} 0.037 | 0.021 | 0.032

0-6 Hraleerg (REE) | 0064 | 0.046 | 0039 | 0010 | 0008 | o006 | 0.054 | 0.038 | 0033
0-7 HUERE GPERIE) | 0.030 | 0033 | 0027 | <0.001 | 0004 | 0002 | 0030 | 0.020 | 0.025
0-8 wE Rk (feE H) 0.027 | 0.026 | 0.023 | <0.001 | <0.001 | <0.001 | 0.027 | 0.026 | 0.023
0-9 TR GEE ) | 0031 | 0.024 | 0089 | <0001 | <0001 | 0004 | 0031 | 0024 | 0.085
0-10 T 0.030 [ 0058 | 0.221 | 0.010 | 0.012 | 0011 | 0.020 | 0046 | 0.210
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