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BRibAZEORMMEE REBEEBRIC OV TR L. ERETRRILY A + VIizEES RN S
LAadhilkdbizv. T CHRILKEORERBAEEOYISHFEEIN LS. » LK =2 {bE&Y EHik
KRB HBHWRERERSMYEERL, BILDA 4+ v ORBILBIEC AL AT LFe FoEREBHR LK
B, TOFMRIIBETELLOTIEED -72. ZHEEAFILBA A Vv ERLATAFEF, 7 ) 4 F4 —
NEOZ Y+ F o VBEOEMMIToWT, BEERPT pH, BELRSOFH 2L 2 TRIE®RZRE
Licel s, ZYFFH—-ABRIEBLTV. X, SV FF9 - ARINIEEZHVCEERLKEL B
AR, EELICHEDA A VELLORILAEOREZFTELBRIBESIARELIZE -FL, &R

HRIHERNIPLEIBER TV RSP .

1

A 135 TARRERD 5\ ik, DI HEEH
SRZE~FREOTRILARC L 52BAMBEDKRBEIC
BL, MREHE LD, BERKTIOTHEEZFIAL
LRMBBEMZSPUEEED X 5L KRODMELR
FLTWaB2, TOBBTUHLELLHEIEKREOEHTE
DWTHY I HEYER L IO THET .

AL KBBK E LT BEE, B5mE, X #Hc
N L THD T RAREETHHDT, LN DER
TA~DLEBRINTWSH—H, kDX 5710,
MWENT v I VEDDILA Vv a2l X 5ETEEYH
WTh, FEEROREREZ &0 CEIRERLIRC ¥ L
e, EmRERE LR, X, SR, 2%
B#KEERLRTIUE e S\ Z & SO WiREa EM
LT 5.

Campaigne®) |3 FEEHELEHORAODT, 775
ARATAT e F RO F 7 vEAFIEKREER
JEL CRERMA M ERET 5 LH/EL T 5. B,
Wronski® (3 s/ a7 L5 e FE BbWA+ v RO »
A7 & (RSH) AL T RSCH,OH %\ ik
HOCH,SCH,OH %535 &k, Wit omILyik
HELTHAL LT AT FREE L. L L Griinert
LY XERAL 1 F v OMBEHPTC BT, ORIk
B RSB T, WREHREE Lo, FELZ O
IEPAF v-FRAr AT LT e FREMPOKE 7 A + 21T

* ARBEGREFTAENKR + 170 FEHEEKX

WAL 1-18-1

lif

ng/ml

-,

sicdk T A, WERMEETEN D T, HENERD
By | ie il LSS s\ T, R ndgai g
ETHDHI END ol B, " A7 AFe Fiddh
BAMEWTCDERIEA D D, BHNERD RRTEC
BEE A EEL DRI, RERKBET L7 F
ThB IV AFH—A RO ) 4 F Y ABCONTHIE
SUTEER, 7V 49— D bARBERENEEIC
BTN BHE ERREFE L.

2 % BR
2.1 = &
KAATAFe N  37% wo~y v (B,
HMBELER), I vEBEERTLY HIAL AT LT

e K 37.19% ©°H - 7.

FUxEy—n o 40% 7)o+ Fy - LoKisik (b
R, MEMEI¥ES), s=vv7eEz FMELAH
FERIC X D BRRSE 39.5% ; LE 1.24 (25°C)
TH o7z,

FVAFUNER 7V A F T VBR—AKFYERE 1R,
M T HR).

Wik b Uy AERHEEIEH ¢ BRILF b U v & (NapS-
9H,O) 8g ZEREBEHKICHEML 100ml &L, 2vF
MERTLVIEEL .

EE : s pH ik 0.1 M jEHEEE-0.1M BEAE
FrYvak (3.0), 0.2M 7 2 LRRAKEF F Y v A-
0.2M XK@k > b Vv A% (4.0, 5.0, 6.0) Kt 0.2
M < v vER-0.2M XEg{k >t v a3k (7.0) T
NEhIRL 2. {2BEKo pH 3 pH £ — % —CH
SELRBLHFML .

WUNE : 40% 77V & ¥4 — Lkiguk 37.5ml jz pH
4.0 EEW LA T 500ml OEFE L.
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Hh X

PRUERR (LK : 106 ppm, ZFSF v 2 (GITFHILE

THER).

TR NN'-DAFn-p-7 o= vI7 I v
KRR 0.8g 26 M EFiEgicisfitL 500 mle U7z,
wAeek (IID) ik @ #EiLsk (D) Sokfuds 10g &k
AL, 26ml o 1M Fifgzmz, sKT 500 ml %
Wie L7z,

YVEIKE T v E = AR ) VIRKES T Vv E
=2 150g % KiziEs» LT 500 ml & L 7-.

2.2 % B

SIRERE - BT R RKER UV-160 (BeEmfe
i)

HiRKk : v — =22 CITE-310 (M =LV 27 b &
=7 R)

PH ' : 7o 21 pH 2 — %~ HM-20B (FEHEIH
T)

2:3 EERA*

2:3.1 Fi{tmA A DERE W14 v ORE
BECHTEEND, A F LY A —BREFEEYINL T
1otz BB 1 ml 23t X SKBRE Y, B o pH
DY 12~13 Wi B X 5B o LoHBELCRE (R
BLE U TRINE % AV 585415 0.05 M) D KEE{L 7 + Y
v A 1Tml Rink, 20HBE LT+ v
WHES D, OB 3ml k- ey, +CTHEL,
Hid T 1I0°C@EHULAz7 378 0.5ml o ATl
5B ERREC, €2y rOEWmEBOPCANE
WO 5. b gk ) B 0.5ml %inz
30 By Y, 30 BREKkER, Y vBKEZ7 v =
= AW 0.5ml il CREBRE X HE ETF L Th
XEES. 15 HRIHKE Uit 665 nm & YR
ZREL, HERI VLI X Vv EEZRDS.

2:3.2 WERER kYA E3BEEO T LT
N & DA O\ T D BIEFERI TR D H I TIT - 7.
BEHBEOTREA X v AN AT LFe F, 7 iF
Y BHHIE TV A F VA EY, PH,REH B ILT
AT e FOREYE 2 TKERPCRIEIE, HEKiEH
—EHIEIKRE L <, *oMRhoR 1 A+ v By
2-3:1 Ht - CERE L. WD R 3t & 38k
BIED , OO AEBHOHILE = A BD 4 — =
TKELRE S .

2.3.3 EXRER  BEABRE O Wikd 1 A v % pH
4.0 EEEFP T Y A5y — L EPRUL ST I %
L, TOBWE 2-3-2 TRl RE AR AT ERE Lic A
75N - ANT, HEEKEED AL, BBk
THAMBOLERET R L. FHEIIKBREAZE
SHEEL 6cm, £X 40cm OFEMRKH 5 2 TUET S
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Tl o CHBL.

2:3.4 iHEEE (1) HEBBMALLATATE N
WK A L C, EiHRRKTHER L CEERLARC
I HHEERY fTote. (2) 1627V 4%+ — ARIN
Wx -, BERLKETS ALY, A7 53—, ¥
WK S A ROKERBET A BEINCA L, EEMILK
FERRLTC, HELCHRIEY + v o’ LASHEE
DA APRERTE L TR IR L.

3 WER L HES

3.1 WitPHIF>DER

2.3-1 > CREMEZAER LIcL T A, BNE 0.65
AP CESE 25D, RRFomby 1 4 v o RIERA
%9 0.5p8/ml Lich, ZhixB@EOAFvy 77—
WOBEED 10 30 LETHote. Lo LAKRELS S
WEDO LD REDOBER O RELY EBEIRLLDOTH
D, WExHBECEXZBE T, 10 SEL BT
BINTER. vk, RBhoWibl 1 4 v BEN 4~
16 ng/ml OHFPHCIL, HNEERZERL 3% UHNTH-
iz,

L AROEEEZ BT T 5B L e b DI, =0
ShEOHELE B+ v ook <chsb. T
TRENEEBR XL, BED s 27 vy I -k
BRI, LZHBBHIL A A v -7 A F e Ve
EEREZEAL ChRBERIGVEE bishot. Th
BAF vy I —EDORIGHRAD pH (1) wivT
13, Wb v -7 AT e PN 5 Elcts, &
MEOTALY 1 & v IFERTREAGEISER LD
LB, Wrofiski OFENC LB ETAH Y OB
B C AT s b ikt 1 A v T B Z L o
D, TAIVEINRCAF vy T —EE KL,
BIEMEIZZE L ED DOV (HMEERZE « 10~40%) .
SRR T A Y RIS XD LI L 1 A v R
RIGOBEBC, AF VY7 A—DERET LT FED
FREEYBEACIT, 7oA VEKET 3 7 REOR
EEEC XD, WSO 5EENRERLlcbLEL
bhte. £ CHETL2HEOREZERED 5 bic—
BT HIDIE, WA A v EFARL T A1 ) Bk
AR ORBECHEMT A E, BROELOENETH
DLt L L7 h ) BEBOFILY A A v & 2
itk 7 3 s RERCHINT 700, BRIbAKEL ik
L, WREOELDENK 7. LAL Gustafsson® &
P o TEIR TR L REXRE LIRD BE 5 LHifbKksk
PEEHLUBRKEBEIRET S Lo iote. X, RE
KIEHRDO7LrFe FOv_apbkhis L REAHHEZR
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HTEHHBL, TAFe FOBREL—ECLTHET
LEDRBDHE EHSD ot TRBDEELED R
EFHED X O ERIFFE IS e ote. KL G
DAL A & v HE I UNCRIGEE®TLE 5D T, K
BRPCTOF T 4 v OB b2NEE A SRS BT, HHT
% KD RABIIARBETH - 1.
KEHDOBALKFE v~ izilid 0.1~10 ppb  FpE &
LExbRH". L TR A VT 100 ml/min ¢
24 BRRET 5 %5&, 1~100 ng/ml DD GiiLY 1
FVHBHEOND D, THEAREORERRLUTCHS.
% T Axelrod 53, 50 D 4,5-CA (T & FF o
AT VE) Zorved s, HHWVIIEHLYD 2,7-
v/ Ed-e FrF ALV 470t veS v i A
W e VR R AT U, KRR v oai bk R
B D PR HE & b 5.

32 HiEeER

3021 FEMA AV -RIALATZILTE RRMESHD
REM CHECOHRETIIBILAKFE L » LA =11t
WO ILIER D 5\ IREBELE FCiibh T\ 5 %
DWEI, ¢ 0% mraT7AFe FEK (&
fE s < 0.005, 0.01, 0.06 K0t 1.0M), 5% +snra
TATF e P CERRIERE : 0.06 M) KO 10% &L A
TaATe VK (PH 3.0 i) 2B L, ZBEKC
14.3ppm DO L1 F v HEIML T, £ 20ml &3
B EHBRECEHDY, chboRBREL 25°C okl
AR, 2:3-2 4> C9 AREIKE L. OBEE 1 K
BIAN, BE#S TH, #3825 1ml OB ERL
T, 2:3-1 Wt » THUL A o+ v IREE & IE LB 1L
WA * v DEER Kb (Table 1), xr o705 F
(L9 HIE, 25°C, HESM T Tz 90% U kot
AAVEEBEETDHIEND T, BEEROELENR
b OEERE AL 27 AT e FEK (PH 3.0) ThH 1.
N, A7 A5 e FiEER 10% 75 5% FF 5 &
TEWMETT D &b oo,

Table 1 Stability of S2--HCHO adduct in the
acidic solution : storage for 9 days at
25°C

HCHO, % HCI/M S2-9, remained
10 0.005 86.6
10 0.01 93.3
10 0.06 96.2
10 1.0 91.0
5 0.06 81.7
10 pH 3.0 buffer 97.3

S2- concentration : 14.3 ppm

Vol. 36 (1987)

302:2 FRIEMA T =T U A F Y — L RUTHILA F
=T UFFNEAMO REME  WLKED BEE
HlE L TERIBEKBRET L Fe FTHDL 7 ) FF+—n
ETVFFUABEREALE. ZhbD7 AT e FILKE

56 % WA IR B C D K KR EAPFIC AR ET 5
ZEREAERVEELZBRS.

pH 3.0, 5.0, 7.0 DEE®KIC 7V A+ — 1% 1.2,
3.7% BHAH\NL 7V FF k% 3.0, 6.0% BEL, &
DEWHAL 1 A v BB TR L Coitd 1 4+ v~
B 20ppm OFFEHAEABMLC, 0 20ml 3R
EHBREWE 7. X, 0.00M KEE(EF + Vv 22
BOFALA A v E2EMLCTHRE L. 2 boilk
% 1 H 18] 30 MRi#zD B+, 10 HfE 25 °C ¢ 2-3-2
FYCHE L. b, RKRRERE BN, 1, 2,
4, 6, 8 R 10 Hic 1 &, Kilkb% lml ELC
2:3-1 > TREERZRNE L. pH 7.0 i 7V o+
F YRR OB FRIERE 1 RN 28K
Tl RET A 2 {Tbkdhoic. R, W7 L5
e FORMEITIEY 1 4 v IENEBCHIEKERI L
bhig b 2 BRELTHRE LY. £ pHI BT
LWMT AT e MO ZiEk % BEER X - C Fig.
Il wirLt. 7V A+ — iz pH 3.0, 5.0 ©
BT, ZYAF vl pHS.0 ik, WTFhi
SR I U CREEDIE Fosbishofe. B 7Y 4

1.0 (@ 1.0 (b)
0.8 0.8
0.6 0.6}
0.4 0.4
0.2 - 0.2
@ L
e M54 ¢80 o iés10
~
2 1.0 () @
< 08
0.6
04
0.2
216810 %2 i 6810
Storage period/d
Fig. 1 Stability of S?--glyoxal and S2--glyoxylic

acid

S2- concentration : 20 ppm. (a) reference;
(b) 1.2% glyoxal, @ pH 3, A pH 5, ] pH
7; () 3.7% glyoxal, @ pH 3, A pH 5, [
pH 7; (d) A® 3.0% glyoxylic acid, AQ 6.0
% glyoxylic acid, @O pH 3, AA pH 5
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F 9 —Aftmepit pH 3.0 RO* 5.0 kT 10 HH
BHEDMEIITIE—ETH o, ThIHLTrY 4+
AR I E D pH @WHEEC LV T SBHENET
“aRLtc. pPH 7.0 (&1 % Mt indy o % YEE X R
LRBETLE. chivwTFhodnmossads pH
7.0 LB\ Tikdis b DBOGALY A 4 v HSEHEL T
CERSRELTWA.
3¢2:3 40°C [CHIFIFMILMA T -T VX FY -0
o EE FEKFIRER, Bl T
TETHSD. 2 CTHHMBERUIREREELC, 40°C ok
Hih, pH 4.0, 5.0, 6.0 » 3EDOEEIKIC 7 ) + %
G-k 3.7% CieB X 5REML, ®WTHItYr
AVERMLCEES 12.3ppm & L8, £o 10ml
Ikl ERBAECHLY, 2-3:-2 0T 65 RHKE
L7c. Z oGRS L RERILIA, 17, 41 K OY 65 KR
Hwegldt 1ml 280, 2-3-1 - Thifety 1 + v
DEEZT, BIAWILHA AV (%) RHBELL. #
iz Fig. 2 otkhThs. fHintpo LEHIE pH
6.0, 5.0, 4.0 DlETcX< 7%y, pH 4.0 kT 5fFn
%um 3bHEET S E, KIE 24 R : ¥ 96%,

e : %9 94%, 65 KR 1 49 93% DOEREEREZRL
7.
pH 4.0
10—\
BT S
' pH507 e
8oF —
3 pH 6.0 LR
=]
‘s 60
£
&
$ 40f
|
%)
20F
% 20 10 60
Time/h
Fig. 2 Stability of S2- in buffered glyoxal
(3.7%) at 40 °C
324 F{LPYA AL O BEICETE SUAFHY—I
REOHKRS pHAOEERC 7 ) A+ — 1% 0.2

0.6, 1.2, 2.5, 3.7, 6.2 RU* 24.0% Wit 5 X 5 KM
L, ZOBKPCHbr + ) v AERRK ALY 1 4
VERELLT 818ppm T b L5 EMLI. Thb
DRk 10ml DA Sickgff2RRBREY 2-3-2 it -
T 40 °C T 44 BEREIE L7z, DR, VRS 1 BFE
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LI, 20 RO 44 BSRIS b ie—EBORBLBERL T
pH 4.0 {&ff 7"V & & v — LIEEK CHALY 1 + v EBEED
16 ppm LIFicis 5 X 5 W HRE, B+ v (%)
FRUEL, WY1 A v PALECEE I NS5 D SHER
7Y AF—LBEEYRD, Ry Fig. 3 RLk.
ERT — 2 DIEHERBEYRET 52 LI TE b
7oy, Bib# 4 A4 v fg 800 ppm ok L Cik 20% BE
D 7Y FFH—n0 pH 4.0 EEETHHTH HEB
bhs.

100 7
5
80 6
~ 4
£
‘s 60
E
&
¥ 40
|
th
20r
0 1 1 L 1 1
0 10 20 30 40 50

Time/h
Fig. 3 Glyoxal concentration required for the fix-
ation of 818 ppm S2-

Glyoxal concentration (%) : 1=0.2, 2=0.6,
3=1.2, 4=2.5, 5=38.7, 6=6.2, 7=24.0

3.3 EIEER

13.7, 14.5, 17.0ppm o H{Ldp1 + v Z&AK pH
4.0 £E 7V A FV—ABE 15ml 227 53— 1H
D, 2:3:3 12fE-T 200 H S5k 300 ml/min DOHE
TEBESY 24 RS IE®, BYEHItY A+~
wEE L. R 12.3ppm Ok 1 4+ v 2 EA
72 0.1 M JKERE v+ Vv A% 15ml ERALA. 2
FRIREET 25, 30 Kot 40 °C o0 3 ERPEE L LUicay, R
25°C DHTHREL . FlRKREHCHIET 2 BE 6L
WA+ (%) OfRE%L Table 2 W/RL7. KE{L
by AR O 1 A v aNRIEEAT LT L
¥ DI LT, o BedEciEEs 30 °C L
TThHbHieb, 24 RBOBRIC X - Th 94% U Eiz#k
BT ot

3e4 W{LAKZDOHE
3edel RN ALFILTE FBEMKBRICKZHE &
AT LT P& 10% 2ich X 5 0.03M BRER N
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Table 2 Aeration test of S2--glyoxal adduct and

S2- ion
. 52~ concentra-
et Temp./ i ppm S %, |
min-—1 Before After TEMAame
aeration aeration
0.1M NaOH 200 25 12.3 <0.1 <1
pH 4.0 buffered 200 25 13.7 13.0 94.9
glyoxal 300 30 14.5 13.6 93.8
300 40 17.0 10.5 61.8
%, O 16ml #2KDA7 5 —kHy, EFICH

FELT, 2:3:4(1) K-> T, EHHEKCTHRLU I-EEHE
fitfb k% (39 160 ppb) % i : 300 ml/min, %R
2 25 °C, il SiER) ¢ 24 Wefel, REToO &McHElEK L.
TERERAE R O A 4 v & 2-3- 1 12 > THHT L
el ZhH, MBI OWIE)E & b EERA 0.015) LUF
THY, WLAKEPRBPEC I E AL LB LI
& HREE X .

3:4e2 BEHIUAF Y- LRUILKHIC K DR

3-4-1 CHALKBEOBRIAEE B otedit, £ L
TR D PH 2METEBC & RO A A AT AT E ¥
DEFRBINIFERN EH 2 bhvic. £ 2T pH 4.0 g
Wi 70 AFy— ok 3.7% ied X 51z kIR
WAHFRELT, 2:3-4 (2) i, 2KEFDOA 2 54
—% T, BEEERRALKSEE (106 ppm) A @& L CHi%
KR ITo . BREMHEHMERED Pithsd Table 3
CaRLE. KBILF F ) Y AR X - TR bR AHIE
fEivy 106.4ppm CEEHEGRILKFBEFEIC—HK Lic. 7
) FF - VBIGROBE, 28D A 7 58 —OfHILA
GFLC 105.0ppm Thb, AN ARREE L Y KD -
7e7s, Table 3 @ 1 X B HIIE%RTT 5 & BIEE R %

Table 3 Recovery of standard hydrogen sulfide
(106 ppm) by 0.1 M sodium hydroxide
and buffered glyoxal scrubbers

Flow Flow . H2S, ppm
rate/ml volume/ T ep(l:p./ - o
i ! I o Total

scrubber scrubber

Absorber : 0.1 M NaOH .

53 2.10 25 105.6 0.8 106.4
Absorber : buffered glyoxal
55 2.10 25 92.5 12.5 105.0(106.7) %

t Corrected value obtained by 105.0+12.5/92.5x12.5
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Fixation of atmospheric hydrogen sulfide with
glyoxal. Yasuo SuiuNA (Toshima Ward Office, 1-18-
1, Higashi-Ikebukuro, Toshima-ku, Tokyo 170)

Determination of atmospheric H,S should be ac-
complished within several hours after sampling because
of its instability. A method for fixing H,S for 24 h or
longer has been expected. Since the addition compound
of S2~ with HCHO showed excellent stability, other non-
volatile, water-miscible aldehydes such as glyoxal and
glyoxylic acid, which were less volatile in field sampling,
were tested to know the most stable adduct with S2—
in buffered solution. Glyoxal adduct was the best in
pH 4 buffer solution under the conditions described.
In 24 h-aeration or 10 days storage in the dark place,
more than 949, of S*- in the adduct was recovered.
The compound split off S2- in alkaline solution and the
ion was determined by a modified Methylene Blue
method. Both concentrations of H,S fixed in the 3.79;,
glyoxal buffer solution and in 0.1 M NaOH solution
(reference) were in good agreement with that of stan-
dard H,S gas used.

(Received October 20, 1986)
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