Properties of oil-derived fly ash particles from
Kuwait: Observations on the nature of aerosol
dusts in snow collected in Japan
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Properties of oil-derived fly ash particles from Kuwait

—Observations on the nature of aerosol dusts in snow collected in Japan——

Kazue Tazaki*, Environmental Geology Research Group* and S. Noda**

Abstract Local atmosphere reflects major or minor influences of the world environment.
Fine particles of fly ash produced by combustion of fossil fuels are directly cycling in our
planet by west wind. The consequences of a massive increase in the combustion of oil give
the global atmospheric increase of CO,, N,O, acid gases etc. Since January, 1991 during
the Gulf War, the acidity of rain and NO, contents in the atmosphere are directly increased
three hundred times as other clean countries by fossil fuel burning. The fly ash from o1l
combustion now makes a massive contribution to global aerosols. Snow dusts which are
collected in February 20-25, 1991, at Shimane University may be related to emission of
sulphur and nitrogen species of oil-derived fly ash from Kuwait by west wind 5000m high.
SEM and TEM observations revealed the presence of very fine particles or thin films of
sulphur species in the snow with an abundance of fine fly ash.
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Snow dusts (Bulk samples)
Feb. 23th 25th 19914
wt% wt%

Al1,03 17. 74 17. 45
Si0. 54. 91 56. 24
Fe:03 10. 38 10. 67
TiO. 2. 14 1. 82
Na-0 3. 01 1. 50
K.0 3. 43 3. 589
CaO 2. 02 2. 581
MgO 1. 90 3. 57
SOs 2. 24 1. 25
Ccl1 2. 24 1. 38
Total 100. 01 99. 98
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0° ) ICKLTL B2 &ici’b, 2H208~25H
BT ZMIHTOMERIE, W~WSW OFEIZRL
TWhl (FE3HR), 77— bOHFIMREREDT

E
8V SEus

HOX TEOHOED IR ILF —SEEISHT

TEBAITEDNE - CRIREENIEFEISE V. 500mb D5
BR&ZXK G111 &, 79 z— b EZEGETROT
WBED, HAORGAFN, 2% 5000m OFS THE
MENILFEEZEFIRLIEARLTVS. 20,
BPTHLRIC K DT W~WSW DOEIZ X » THLTH
RICEIN-EEZO5N D,

NV % %

mEE, SO 0EBTELZ 250D Bl T¥
WRkE ETFTED, TORE L TRIIER, Fricii:
MICX ZRBWENEE L ->TWB CRIK, 1979 ;
FH, 1979, 1980 : tHIR, 1979 ; A, 1988 ; &I « ifF

¥, 1989 ; Fyfe, 1985, 1990 ; Hara and Okita,
1990 ; I, 1991). HEEE, &G HEMEREEELT

i3, pH 4.1 ZITOMOEERN %> Th 0, BiERO
JRRE, A A VRt &SRB %2 B3 La e o
BEC X > THEUTW S (JEH, 1990). BREE, BA
BANCEL, THbLD0RL, MEBRET 2138 DHE

5 energy (KeV) 10

¥

counts
4

AlLAP]lcI

Ca

proy

5 energy (KeV)

10

A, B : 19914F 2 § 23 BERERE, HRIKYEOEmMNFNTELLY, A VOHENRSE > TV 5,

Bl (1989) I X MFLDIFIROIAT U « v bR, HE10~13k mTHEIRHEI0~80m /s L1 .

(47)
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HIBFNL « BIRARFEEIHEFHEREH ¥ I+ —)L - BHEF

FIR FOhDEDEEEE T IAMEERE

A 199142 H 23 OEEREL B, C @ 199142 H 20 AEERRL A A<y A4 bERRB< I b &
BOon s BOPERERENT T EMAELTVS, B ELETHEVEREEYOXAIC, MESHTISHMNE
LTWwa, C:NAEDNS 4 FOMRIIR, BETHEEBEHICED, R&H (MA) o, &bEL (L), #
UTHBEIR (brhlR) 2705, FBEHDIREICK 2 L EW 1 Z7HENH ST B,

(48)
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7 x— bOBHKLICL B EA LN BT T DR 49

%8 FOPOED HAE T ES R
A 19914 2 A 22 BEEERE, B @ 1991 £ 2 B 23 AEREREL W HERIRYIE 3B BRI BEHR 7 2~
HLIZDHEEICEBONTHWS., TNOoDEERSE 4K C OEBA B FHMEEEICHEYT 5.

(49)
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50 HIBFIL - BRAFHFIHEYHEREAT Y I - —)L - FHES]

FBIN FBOFOEOHBRETIABERE
A, B : 19914 2 H 20 BEERF, B3 A OSEREH, 10~20nm OBEBEHHERRIF1ESE L T 5. &hL
FREEREDORBBROEBBIMMEEL D BF = — VRICEE L TV 5.

( 50 )
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FIN ZBOHOEOSGBHNETFIEREEER
A, B : 199142 A 20 BEEFE, Bld A OSEREE, 7 A —/"—ROBWHICIZEENEZELBH LN A,
FOWEITEF A V7 REEEERD, AT TD5.TADOKTENIELEILICED LNS.

(51)
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16th Feb. 500mb

L}
3

26th Feb. 500mb

19th Feb. 500mb

22th Feb. 500mb

0

1K 500mb, 5600m O EBRLIN

19914E 2 A 16 H& 26 Hid, 5600~5700m DZEERNILH &N THART O THASIBISE S W T WA (FORD).

—75, MILICENE-TRIHDO 2 B 19 HE, SOR-HHED 2 A 22 HOEERIE, KEWH—TE2HOT
BEASSELICHEELI: (TOX) |

ORREBEJLEOMEZRT.

(53)
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o4

WIE OFEHIRIZ R S8 0AY, GEE, WOEFE pH i
4.7 EBWEREEA R L TW A (M, 1981 ; 1L,
1991). FHEH) S DRFEED B i< b 5 BIRIEE, HAR
A TIENATEOBEROZEEMZTI TS &
=z 5 (HIRMh, 1982 ; Iwasaka et al., 1988 ; [a]3f
fth, 1989 : #fl, 1987). AXhD A A UEB{LYIVER
B OWHRF (<1em) &, WPHICHDATH
RiFniE, BERERIAGTEZFEL T, 1000~2000kn t =
HE TEIEN (Mizota, 1983), EEAEZ T, BHWR%EZ
5w 5 (Dams et al., 1970 ; JTfk, 1987 ; #4H, 19
78 ; HABRES S, 1984 ; KKUGRTS, 1998). %
D, WEOK VNS TNV EBEEN GV
(5 BAML, 1976, 1983 ; 731L, 1989). MEHITIZK S
&, LB IC i, B EERT B0, J O 2000
kn Pl bEEN o EARED T EWEY Y 752 i
EOENEICIE - TEIEN, ZTOMETICE, RO
TINEHED SNTWAE (A, 1983 ; EF, 1988
< [, 1987 ; Liu, 1985 ; Kenneth, 1987 ; M,
1990) A%, BhPIE, #HE E 1500m~4500m O Xtift i -
TEHOES THRVEAORTHR L, WEAEINRTIE
Y A RING 5 (Pye, 1987 ; (L0, 1991).

# EICBE 2 EPRNAR T TN A, D%
584 AEDOHTHOITIC BKENTE L1, O
L > THE->TL BERHBT, KKOHFUIENATO A
HWE EHEL, BUYEEKEOHPICEDAA TS
HETH 5. IRV EDONOBRIEENSVD,
OHHOBUNEOWMDIAH LS bDTHS (B
(h, 1989). AEHERELFOHOHED S L, BOIA
YD 2 A 20 B0, OEQomoBUE Y EA
TOAERE DD B3, 21 BLIBEOFIE, O
HH#7 5000m _E78 —29°C DL TARER > D ERIEYE % AL
DiAD, QOEEOYNIIDIEWEEZ ONS. 1K
TL7m2B 20 A~21 HOZT7H VTS5 —CREENT
MEBOENIEFIDEh-T22 8, ZOEELZETH
TWa, X5iZ, B1ERTRLIEFED NO,-N & NH,-
NEdH 2 A 20 ANREfEZE /R, 21 HPIEIETHRL T
W5, ITRLF—SEEISITEEIC X 3 2IFEEDO ST
D55, T S0,lE, 23 HAN2.24% bEHFL TV
b, 25 AICiE, 1.25% KD LTV B E WA E RS
ABOZEOHICH . SO,NEHEEINTVWS. Il
EE, AAIEBENREBICKIEE->TWEEDTHSZ
AL TWA, %7z, 500mb, 5600m O EERKXX
BN & ERRBHT -5 B3R Eho,
SliRELLFTohoBEYE I, H E 1500m~4500
m IZFlE L TOBHMEOERFE T, KEDH

—

HANTT - SRR A E 2=

(54)
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REBEHFE I+ - - BHEHR

fEEFELTWSE 7Y = — b EZE0 OFRCR L o ageikn
KEWV., X5, SRIOFOHOBEIZIEILT A MEE
NIV EMLSARD T T TIREL, AWDTTTHS
CEAERLUL WFMSHH I SO, £
DIREETARZUCIZE L TV A1, BUKERE, HRER, AR
BRIcZ b L, KRHPOKBIZHOAEN TS EEZS
N5, 20 S0, H/KPTHE, BET40MFICHEE
xhaEns (B, 1989). £/, RELALFOHIC
HOK FARE»ONfIEE, pHAR2HEMNS 7~8
12185t 2 Eid, KO EEZIITVWAE I EERT.
LEERELT 2 A 20 H~25 HOFZOHOMMA T
13, VEREE T, BEINEDI-HKEDA AT EEGTHR
Wk (<10nm) TH Y, BHBOWEEIE-> THOHL
FAhbBB- T3, SniEefERlE TR X0,
Z OWHIR T 3R B F & A A R T TH 5 T DN
Moot 4 8 27 BT, [EITKRRMEHN, HKK
i FZE D xtiE L (2.6~7.9kn) H SIREL I KKIF
BERITICAAVBETNEENTED, Io61, F££0.02
pm QRBERFEOF T — UEEE L TOLEAF (4
) AETBEIMEETHD I E WS (BHEFH, 199145
HA8H). ToIZ&ho btk B (Tl B 1@
RER SNV IROTRIELS AL TS 2 EN
RxN, BHEIOSETEHEPAN FIIBEINT
SHABE R T (4kmfhil) TR TIIEERINS. LU
FoHEER, ZOFOMOTIN, A FTHSDE NS
¥« — b OFMAHFH K KIS I D ORISR L&A
EHFTWA.,
BREESHNEE LTS, 38 1 HEFEL B 500 77D
WHNELELTBY, SHEICLAERMEORER,
RO L ABENHTHEA ZOTELE DRE I HULEL

35T LN, WMO HAEXREBEOHENTON - 72,
O LHHER, JRICLEEEZRILTED, 7

Vx— NCRQUENAFEEHTIENSAE N ->TWS
(UFp—F, 1991). F7, BORPHEYRIZTT
1<, BRI TR, MBHOSPHEL L
5L, REHICREEROBHOENNETLO2DH
3. BRGSO FORBHREDR, £ LT,
O FEkEEE & 5 EATE TORBA(LOLLEE, #
A%, SO0FM KEHH NHK 7LE, of
5 — 1 EDOHFEICKIDER L. I ORXEROK
fat%, 1991 &£ 7 A 19 H®D Global Environmental
Change Report (1991) &, EFEEFITHE VT 143 D
HHPREEL, ZOTIHAK, NTA, TLAI T
WELICEHREL TV A,

—
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7 x— bOHMHKKICE B EHSNDLT T DR

Vo F&d

1990 S 1991 Il hFTO LT H v TF5 -1tk B
kB, ZEOHDOEOSTMNS, UITOI ENHSM
E T,

1) 7YV I5-ickBFEREDREIL, KREICLk-

TEFT 2. EPROLEEE, KRHOBEDEIZD

<, AEOBHLH TV, IO EF, FPHEH, K

SHOEERE L TVWA I EARL TV A,

1991 4£ 2 A 20 A S 25 HE TIiT, MILHWIC
Mo 12BN ENS, IR, pH 5.3 LEMUET
&N EEBE DI > ThHE~T LA VI,
AREDOMKDOFEEL R LI, FBDOHD NO,-N,
NH,-N, PO,-P &b, #IHEL, HEED K-
TIEL Y, KREWNFIcL 0 ban T TE%ER
Lo, &7, BREFEDHIORE KD HDORFEHNDRI
D NO,iZ 0.008ppm Tdh » DI L, EFHE
HDEDH®D NO,-N 8E210.027ppm E5<, HWHE
Fick B39 ToRKEES T/

EFOHhOBEOHEKIE, XEBRETHHS, fHKE
BA, NI b, WEEEA VL Ok B{LEkERY, =
BHEGY, A VHMTH A ENHESNEE -
fz. XBIZ, No 2050 KRGV END, EE
BB E L SERNOEEEAREL TV, BB, &
FEIOZEDHDEIZIZ LT A FIFLELEWI EnD,
AREKXDT T TIRIEL, AMERDTTTHEIE
RSN TH 5.

ZOHOED SEM B, SRR O 2% E I
BRFMEELZD, #IEN BB -7 L T0WEI L
NSy

EDHDOED EDAX 2 Xk 328 DL FHmRIEE
12, Al,O5, Si0,, Fe,0, THBH, HKIZEK D
Na, O & Cl ofth, Fihh#ic X 24§ ORET,
SOs@m. fil% DR FDEPEATH S, ki1
DOEENC, EOAAVBIIPINEL, BELTHS
CENHSNE R 5. BEBRIEHEORERIEAATE
HREOFEOL I ENFEHTH Y, TIRORE 7oA
DOBBEEIC L BT TRBOWI EEDHEIR/RL T
3.

6) ZOHOED TEM BEL, WREHLA TR E
fE->TWaB I &, ZOMMN 13, B 20nm TK
R OEMREEEZE L, @i LT0aREEHS
MLt Fi, TA=N—ROWBIZIZA A DDE
WA I EENED ST,

7)) EWE-RIEO, SERKE (500mb, 5000m) &

2)

3)

4)

o)

(55 )
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MWIMcB 2l LSRR T - 05, ZOFF, %
#15000m LI E T2 A F R 29°COEMTTE, HAI
BRLTEIs T 2 — NOFRMBEEIC X 52990, &
E-T, BTFLICEBZONS, ik, B, it
_k 1500m~4500m D EWFEADETHR T 5D TS
ERELZEDS B, 2 HELBOREEN, K&K
BEDED DEEII/DISWESZ B,
g 3 BREHSAEMERORE KR, KK
HFOBICODVWTHKBHBE WKV X6z, 4
IHEREEDRY v 7Hh o3 ERIEHEE EHER
F = EAREE L T\ W, BRI E 2
FEOHMAMITETICE, HMICEET 2HESHEEIE AV
it PIbEOF 2B BALEL BT S, TOBEE
DO—Efic, XEEREEE (—# A, 01430010) % f#
MU

X

KK (1989) AA BTz TAKDEN. ARIHR,
35-52.

Dams, R., Robbins, J. A., Rahn, K. A. and
Winchester, J. W. (1970) Nondestructive neutr-
on activation analysis of air pollution particul-
ates. Analytical Chemistry, 42, 861-867.

Fyfe, W. S. (1985) The international geosphere-
biosphere program : Global change. In : Global
Change T. F. Malone and J. G. Roederer
(eds.), ICUS Press by Cambridge University
Press, Cambridge, 499-506.

(1990) The international Geospher Bios-

phere programme and global change :

An an-
thropocentric or an ecocentric future? A perso-
nal view. Episodes, 13, 100-102.

Global Report (1991)
Environmental effects of the Gulf War. Cutter
information Corp. 3, 19 July, 1-3.

Hara, H. and Okita, T. (1990) Oxidation of S
(IV)
pheric Environment, 24A, 1427-1432.

Environmental Change

in rain-water collected in Japan. Atmos-

B 7 (1991) BRUERI—55 1 3 TERYERY) & pH—
REUG RS 2EE, 26, 1-8.

Horgan, J. (1991) Burning questions ; Scientists
launch studies of Kuwait’s oil fires. Scientific
American, July, 17-24.

TREAT (1979) Hb OGN, KR, 23, 26.

£ 5L (1988) HIBKIRIEHRE. AECTE, 258p.
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