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BLKF IS EBREHSTF, REIIEEKDER, AH
EHOBITA, Abhav 5y -08ESIIEHINS
HEoEWECTH A, L L, BEE L TEEIR
<, TOFERBOHTARBREIL 10ppm KHESNTSH
0y, NEBETLEETAIREREZEL, BELEL
b 0.1~02ppm EEWVD, 20728, HILAKZEDOR
EFRIZ DO IIBARITINTHBEY, 20—H&LTIE
GC FRAF LY TN—FIEpEFons. X,
FTEMEE=F— & UTREBRBMBERRY 0 AL
NZEWRIEOKBNIIAHINTHA, EiZgREE
O TS TR cOME_BILRZOH DRI
O HMEHLKZEOHBEGREDERNE LV 2DH 5
D, RERORUFEETIZF S L BMICIIRHRE, S
EYE, BBLMCHSOBEAY» S+ &3z an,
IHOUIERE®mI:TFEE LT, WlbkFEiCEmT 5
LRI IREEEBIE LT —TE, ChiBmdT s
JEREEBIR D H R X W 5 B I @ N 1 BRI B
BHEOTDnETFohE. EHESIEBICEBLIIARTY
4 VRET VY VERKT — 7 CHRILKZORKRH & AT
THHIEERELTWED, BILKEDOEES, tA7
A VOBILMIGIK FVEI0L FEERLILIDER
0, BERTHLBELBEERICURILER (BHE) »
ERsh20C, HtAFEOBRE LT — THOREDOS
HEZHEXTETHATAEEZ, 2 Cilkmet
Bh, KIS HBBEORS&SOBERBRICOVOT
BEf U7, CORER, BEEREZ B0 7 — 7 TQ,
BER'V'P D7 — 7 & B U CHRALKREE LK 2.5 15
L0, WTHKAT 4 VICTHTHBEIMET 5108
FREIK S EuELzoT, ZORFGERICOVTH
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2.1 HRBREDEN

2-1-1 Reag@ eI L) v (EELE,
B8R) 15ml, p- VT Y 2 0ok v B (FIGHMBR T2, 4%
) 05g % 100ml * ¥/ — ) (EELE, B KA
U, BICHEEHE LU GRIERBE (MLMETE, &
&) 05~10g % BT THBL 2.

2-1-2 HREONE BEEVYEEKIC, 2
MO a—XZT—-TIZHBRELTY ) ATy
20—30wt% BEMULIHD (7 v b= 8, SG-81, 18 20
mm, £ 25m, ES 0.27mm, X 55g) R2#HL
fo. T—72FBEBRNICELLE, YY) a3y T80
O—5—TRACEEHUHE LK, 40°C TEEL
1z,

2+2 JFEEiR

FBRICHO AR EEEE BV E/ U
T, X LED (RZ%,; HBG5566X), ZHE5IC PIN
RIAR b A4 —F (K b= 28 81133-05) %
WTWa. #A L LED ORXEE O LA 555
nm, PIN Bk b 54 4 — FOZKERE OB OMEIZ 560
nm Cb 5.

FALKFEDN T - TIcgEmMT 5L, 7—7ITEB LTV
DBEFEBBERICLTT - THRET S, ZORKED
BE&%T— 7124 ToNl LED XORHNKOELE L
TEHAB., RATREINSFERE (relative intensity,
%) %ZDOBEICHT HINEME LT,

HEE (%)=(V,—V,)/VyX 100

Vo: WABAFIOEE; V,: ¥ AEABOEE
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23 HEAHX

FERICER L ERRERLKE R, HABZROER
#X 10 ppm OFLKEERE D 2 2 7R E LT, KSRk
HHEMEREEHOTER, AL bLOTHS. &
B, BEHABICEI AT v 78H 2TV v ¥— SECB-
202 % Uz,

2.4 A ¥

LED » 5 DN BORENLD 1z BRI %5 30 &
L, T—TICEAT HH ADEE L 350 ml/min —
E, 1 BOFFEDHT ABARMIET T3 HE LR, #

ESTXTEBER (25£2°C) T 1.
3 RBREER

31 MBEOME &ILEEEL DRBFR
ROKOBBE LT, HIBREEREDH S £ ¥
J—VERAK. BEBERICHVWAEEDFRT, x5 /) —
WICERbHBMST HRIEE U ORIEEBIICER L 2 hi
DNTHETL 7.
RERPOBEREBOBE L ISBEHEEOBFRICON
TRREF LT, B, p-b VY ANKVYBROZY +)
VOBRERIHH VPO LOERLE UK.

T — IR R R T 5 &

H,S +2AgClO, — Ag,S+2HCIO,

ORIGHEZ U, TLR (BEE) PERT S HRE
THEEZD. AR (Table 1) 5, BIEXRMBRE
DIEAT B EEMIZEL 20, 6.0wt% LLETIE—FF
Enot. BRP2OFAT 4 vORIGOHE, BER
BESROBE 24 L AR T 8B 04 PRFEISERY
HIEICE0ERASELT A D, M Iw% LlETil

Table 1 Effect of concentration of silver perchlo-
rate in coloring solution on relative in-

tensity, %

Concentration, % Relative intensity, %

0.5 1.9
1.0 2.1
2.0 2.8
4.0 4.1
6.0 6.2
8.0 6.4
10.0 6.4

Concentration of H,S: 30 ppb; Sampling time: 3
min
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Fig. 1 Effect of concentration of glycerin on rela-
tive intensity

Concentration of H,S: 30 ppb; Sampling time: 3
min

PR S>TUSBEMPETUR. UL, BlbAETIRAER
TERILBEZOLONERBETHA LD, 6wi% LE
DIREETINT B EBEDTH 1.

HE»o, RERPORBES 60wt% E3524E7T
FRALAKFRICH U TBER' P07 — 7 L 0REHS 2.5 f512A)
roxi.

3.2 JUYtREELEBEDBER

RERPO 7)) v EEEICEBOBG%E Fig |
IR, #R» 5, MIEREEOMILKRIC LI HEER
ISEITT AL OICKGDBBETCH Y, FhiafFd
LHIHOREE LTI L) Y BETH -1, Fifk
KFEIZHLT Y+ v 15v0l% 2B EITISEME
WBEAREZY, CREBRICRAIIETLRZ. ZOBRIE
PR VDA T 4 v OBEER CHEETH - 12.

3.3 BMEARFICHTHAHIWARR L GEBEE DS
*

WL KRS T BICEME A G AR & OBFR %
Fig. 2 1IR3, WINOBALKZREICH O CHE AR
& ORICIBITERBEFRERLU. SOl &E &0, BT
URIRE&ERR A A EARMOBEHANTIL, KIEHE
WHIEF—ETHHEHTED.

3.4 BREBR
BOBPIE R H T BB KRITH T BB L EK
L1z, ¥R% Fig. 3 IWRT. HARMY 5 2054,
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20 Table 2 Relative intensity for various gases
Gas examined Concentration Relative
of gas intensity, %
sl Ethanol 1 vol% <0.5
® Methanol 1 vol% <05
é (a) Isopropylalcohol 1 vol% <0.5
a Acetone 1 vol% <0.5
33 Trichloroethylene 1 vol% <0.5
o 10} Toluene 1 vol% <0.5
2 (b) Carbon dioxide 99.9 vol % <0.5
< Ammonia 39.6 ppm <0.5
Fe Hydrogen 99.9 vol % <0.5
5h Nitrogen monoxide 102.8 ppm <0.5
Nitrogen dioxide 20.3 ppm <0.5
(©) Sulfur dioxide 15.2 ppm <0.5
@ Hydrogen chloride 5 ppm <0.5
O — . ‘ Chlorine 2.4 ppm <0.5
0 1 2 3 4 5 Hydrogen sulfide 30 ppb 6.1
Sampling time/min
Fig. 2 Relation between sampling time and rela-
tive intensity at various concentrations of HyS 35 REHADKLE
Concentration of H,S: (a) 50 ppb; (b) 30 ppb; (c) KA ADIEEME% Table 2 IKRT. K7 — T3k
10 ppb; (d) 5 ppb A7 4 KL CSEESERD DT — T DK 0.6 &

BT 510, WILKEICET 2834 3 B L
THIEIL . O RIZODNTITERL BT

20 ISEERE BT, TBIERFEICOVTIE, 99.9%
THRLISE LRV ED S, AT -7TEBEILETO
E - BIERFROMBRILKZEOREZ ICFEHTE 2
15F EMah ot
R
oy (a)
E 3.6 REH
ERn (b) 7= 7ORMEOEESBRO D IR ORI
v Wdhbh ITET—TETFYr—8—MIREL, &
E ) MBI S BB (BfLATME L 30 ppb, 7 ZFA
& BRI 3 B W BIGEE) ZRIE L. Rr 5,
5t 30 HRRBKBOBERTIZ 10% UNELELTW
1z.
I . . 1 PED &) iBERBRrERIELBMT -T2
0 10 20 30 40 50 W EFHLKEE S 5 — 14, BRILAEICH USRI 265
Concentration, ppb AR U 2ppb ORMATHEETH - 12, X, WEEIR% H
Fig. 3 Calibration graphs for HyS at various sam- WL DOERNTIHAUEDS BRI CHDH & H, KT —
pling times TISRETOMBHLAZOHESEREZ LU, BET
Sampling time: (a) 5 min; (b) 4 min; (c) 3 min BTOSEEM EOMBRLKE OB E TS
HTddEnzb,
% E > > - - e I ﬂ
AL KFEORHBRIE 2ppb THH 2. T 2 TORH
M S/N=3 £ LTEHU. 1) BAEEHEFR. EEEF, 35, 323 (1993)
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Development of a monitoring tape for determination of hydrogen sulfide using
silver perchlorate. Nobuo Nakano, Akihiro YamaMoro ™, Yoshio Kosavasui** and
Kunio NacastiMa*** (*Riken Keiki Co., Ltd., 2-7-6, Azusawa, Itabashi-ku, Tokyo 174;
** Analysis Center Co., Ltd., 1-12-2, Higashimukouzima, Sumida-ku, Tokyo 131;
***Faculty of Engineering, Kogakuin University, 1-24-2, Nishishinjuku, Shinjuku-ku,
Tokyo 160)

A porous cellulose tape coated with silica gel as the absorbent and impregnated with a
processing solution that includes silver perchlorate, p-toluenesulfonic acid, glycerin and
methanol is a highly sensitive means of detecting hydrogen sulfide and is stable upon expo-
sure to light. Hydrogen sulfide, absorbed on the surface of the tape, reacted with silver
perchlorate to form a stain (silver sulfide), the intensity of which could be measured
quantitatively by an optical system to determine the concentration of hydrogen sulfide.
A linear relation was obtained between sampling time and relative intensity in the range
of 5—~50 ppb of hydrogen sulfide at a constant flow rate of sampling gas. The detection
limit (signal-to-noise ratio=3) was 2 ppb for hydrogen sulfide with a sampling time of 5
min and flow rate of 350 ml/min. The sensitivity of this tape was 2.5 times as high as
that previously reported. This method is not greatly affected by other gases except for

hydride gases such as phosphine.
(Received March 31, 1994)
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