[2R2 sz

LAV

2 HF—F U Y

Science Tokyo Research Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuodgooobobbobbbuoogoon

0o:0o0@o),

oooooo:0o0o0ooo,

0000:00112490,

00 000:20190 90 20001,

ooooo:0ooo,
000:0000,00000,000,0000,0000

Degree:Doctor (Science),

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1124907,

Conferred date:2019/9/20,

Degree Type:Course doctor,

Examiner:,,,,

Summary

Powered by T2R2 (Science Tokyo Research Repository)



http://t2r2.star.titech.ac.jp/

(3 AR)

Doctoral Program

wm X EE

THESIS SUMMARY

Foe aA—R B H HRFAL 80P« it

ﬂ - . o . ( M)
Department of, Graduate major in ﬁﬁﬁﬁﬂﬁ% a—A Academic Degree Requested Doctor of
AR - gEHE (F) o
TR fIR AN R () = HH 8L
Student’s Name Academic Supervisor(main)

fEHEA E) -

Academic Supervisor(sub)

HIF EEX

s (F13r 2000 FRRE)

Thesis Summary (approx.2000 Japanese Characters )

ARSI TStable sulfur isotope study on the tropospheric cycle of carbonyl sulfide (Bifb A V7R =L % i B EhEe 12 B
T HRRHLEFMAAIIE)) L, 5 EL VRSN,

% 1 # [General introduction] TiZ. BRbH /LR =L (OCS)DENREMENT D TN A RN T VWS, kDK BELEE)
ZIEFEIC TR 57201213, i b RRAFRE OV 7 1 Y s KD HERO G EII I 2. (kR (CO2)
IR ER-ORE TN W TARRMEIEAR RSB & EfICHRE T 5 MEER 5 5, OCS 1IX i T b B &I ET
LRGP 500 ppt) TH V| AT L D WU S 4L 5 RSB F(GPP)D ~ L —H—=C3E K L oD il i P At
T NOEL DR E U TRBI LT v /W LB HEROBANRICBE D 2 EELRYE TH S, Lo
L.0CS BHEOxREEEIC R ENRZ N oH, 0CS DORJEREITEET T 1 v L ~Dhi sk itig EOHEESR, OCS %
FAWTe 2B L~V O —RAEE R OFTANII R Th o 7o, BN T 5% OCS THIGRFRIZ A © B g [R5 B
FRECAAE)DIRTE, I L RET OCS DEHS HDBLAZAT 5 Z LT, K& OCS DENE 2 it 55 2 1 R (R L fit
BreHHMNITT D L0 S RIFSED B EZ RT3,

%5 2 % [Determination of sulfur isotopic fractionation constants of carbonyl sulfide during degradation] Ti, +5%
L UOMEMIZ LD OCS S fiRIED HefHZ B 6T 5 2 L H#RATWD, REULERIRICIIT D OCS D HefEit ¥
TICHEESNTE, LML, OCS DELDIHEIILTH D HOHEMIZ L D OCS WINEED BT #ME STV
2, T, BT L D OCS D iz RET B 72012, 1L Sz OCS ffeE 2 B 3 24
W& D TEER EBR ATV, OCS /3 fRICFES OCS DR & 2 DS HANIE Lz, MAEMERGE LIZERART
DEBROFER, OCS OIREIIIM & & HITHkD L7=—J7 T, OCS DS MITMAMIC K B o3RIz fE- THIM L 7=,
ZDZ LiE OC¥S [T~ T 0C%S WL i SN TS Z L&Y, OCS DIREE L Z DS fEIZHSWT, ¢
BERET DDIZ VA Y —DRINESBITET LV EBEH L TN D, MEMIZL D OCS HfRRFIZIRE LTz 3efEix
“2%0/ DA% DEIPA TH o 72, F7o, FHMIT LD OCS HRIFD ¥z >N Th#Em L T3,

% 3 % [Development of large-volume air sample system for measuring 34S /32S isotope ratio of carbonyl sulfide] T,
K5 OCS DS E A BT 2 72017 ¢ — /b RIZHE AT RE 7% OCS DOFfE IR LEE DB JE 21T - 72, OCS D&*S
A PET 2 720121% 8 nmol FRE OB RNAME L 70D, ZAUL 500 ppt DNy 7 7T 570 RRETIL 400 L F2
ELied, L, 400 L ORKQERR LREEROESHR AR HES D LT EN TIEZRY, 22T, 0CS & [Alkk
ICRE I EIAFTET D 1 0 —R v OiEIRMEE Z 5512, OCS fifEIRMiEE 4 B L, B L@
74—V RIZHEATRE T, MV il TheR 500 L DRSNS OCS & 43ff - I & 5, Fiz, FRFICHiEIND
CO 72 &L DBET 57212 OCS MHRUEABHZ L T2, BASE L7 2&E 2 Hv T, 2018 4 4 H ORIk CTldR&mH
OCS DS 7Y 10.5+04% CTH D Z & ik L7z,

%5 4 7 [Observation of latitude distribution of sulfur isotope ratios for carbonyl sulfide in Japan] <Ti%. BH#Z L7z OCS
FHAESEE 2 EER OB VT OCS IR Tl b @ W PETED OCS ORIFEZFFEST L L&, I v
VI — ADKEE - GPP O E &« IRIBREINER = 7 1 > L~ OCS DHFHROHEE D2y 7 7 F 7 K OCS
DS EEHSMNCT DI EZRAETND, AAROREINHALE T OCS RE LSS HAMEL, ¥—V 77 nm
v N CRHT Lo kbR, EREE TR S L5 @y OCS S D ERIT AAEIRD OCS ThH Z L HH 5 LT
W5, ZHUZ £ o TABNEERIN KA OCS OFEEIC K E B2 5.2 T\ 2D Z L3916 TEIIAZH 5278 -
e 5 x5, £z, dbMRE/NMET 72 ECEBRESNZSHS HE NNy 7 7T 7 MESRELT, Iy sy —2R
DEFIE « GPP OER « BREIHIEA= T 1 > )L~ OCS DG ROHEEEIT > 72,

% 5% [Conclusions and perspectives] Tix, AHIFEDE L HEASHDBEELBRTND, KRBFFETIL, %S
D3%FiilE OCS DENEMTICHH TH D Z L 2R L TW5D, 5% bk RGEITCFEHI CRIA 32 2 & T, sk
OCS DEREZ I LT L, OCS DT u— L L~ULD OCS 2 vV 7 ) —AEEETEDL EEZDND, FT.
3 WAL F WL E T /VIZ OCS JRIET T Tl < S¥S A HIISIE & LTMA 5 Z & T, OCS DZEMIR 34 2 1 & >
I LSk EE 72 GPP D E R » FBEEET 7 1 Y /L~ OCS DHFHROIEENTEX 5 LIBRLTWD,

% FRSCEEEIE, FAsC 2000 57 & BE3C 300 354 1 #To8IHT 24, b L<IFTEL 800 754 1 HifRiH L T Z &y,
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Carbonyl sulfide (OCS) can be a main sulfur source of background stratospheric sulfate aerosols (SSAs)
and tracer of growth primary production (GPP). However, there are large uncertainty in global OCS budget
and it makes the flux from OCS to SSAs and the GPP estimation uncertain. Here | investigated the
tropospheric OCS cycle using recently developed method for sulfur isotope ratios (5**S value) of OCS. The
determination of isotopic fractionation constants (3*¢) for reactions and ambient measurements of &S
values were performed to quantify OCS budget.

To determine®¢ values, laboratory incubation experiments using OCS-degrading bacterial degradation of
OCS were performed. The determined **¢ values for OCS degradation by bacteria using Rayleigh plot
range from —2%o to —4%o. Furthermore, the & value for OCS degradation by plant uptake was discussed.

To collect OCS samples from air, a portable sampling system was developed for collecting approx. 10
nmol of OCS from ambient air coupled with a purification system by referring to the halocarbon collection
method. Salient system features are accommodation of samples up to 500 L of air at 5 L min~*and the OCS
is concentrated in portability of adsorption tubes approx. 0.0014 L volume.

| observed OCS concentration and &%*S value from south to north, Japan. The result indicated
anthropogenic OCS emission in explaining the spatial variation of atmospheric OCS concentration near the
Asian region, suggesting that the results show that human activity greatly contributes to atmospheric OCS
based on observation. Additionally, identification of missing sources, estimation of GPP, and OCS
contribution to SSAs were estimated.

This thesis shows that the 5**S value is a useful tool for understanding the tropospheric OCS cycle and
mechanisms. In the future, it will be possible to clarify the dynamics of the troposphere OCS and estimate
the OCS missing source by observing the %S values. In addition, | propose that it is important to constrain
the 3-D chemical transport model.
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