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RE BHET-FHEEMAENO(IV) BFTE. AAEHAC-NaAc WHEN
H, & (IV) ¥ERRQOy — As(Il) — MR BNMAMER, LHELL RN
AN, RAEHREREIRUER, HRATFEL MR) BRBERBIFENR N
#%hECO; — As(I) —Os(IV) —MR®EF A%, BETARNRINE,
FRAREMEEHET ~TRNEARRE— REREH I ®, HENRUEEEY
24x 107%° ~ 72x 107° molL, EA T4 RIAL PRI,
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Pk, KEAEREFER (V1) RR () & TEMASHRELHER S Os
(V) B EAZERNED, FREN. XREA, EFEREREREPETMHRLERAKX
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HAHEEYHBAF, FELESATF Ru(M), As(I), C(V[), Cu(Il ), Fe
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TR TREMAR Os(IV) — MR— ClOy — As(Il) Mshh%¥S4, AMRE TR
WENGE. BE, NAHENHEER, RABENEYE, BT - MHHENTHE
fEE 1.0x 101 mol/L OsBY ik, 10 KM E 2.4 x 10~° mol/L. Os BIHI X #r HEW 2 K 1.5%.

1 KRNI

@ 751 G AR REH (LWNIR, BRI 200 ~ 1000nm, 228 0 ~ 2mm),
@ P2 ZRBEHBHN (/N ZHBRRE.

®@ JY-503 MEEBKIN, BRERENNRE.

SR, ERRE, KBS, BRM, PEQ ULEHBAARLZ) O(IV) B:&

¥ (100pg/mL, & HQ 20%)

2 XWMAE

F2SmL AEEAEHR, MA—EEH HAC—NaAc ZBWHH, As(), MR # Os
(V) #¥, T20TCHA, BMA—ERM KCO: X5, REES, 5, BAERK
P, MERRMHPEANEER L 28— R HER W BHRER (-4
(")/de),

3 fFR (IV) MHE
31 XBFAE

BHW 5.0mL 100ugmL & (IV) E&£MWT 100mL ARKP, WA 16mL 1.0mol/L
NaOH B, U KBREZE. BBHEDP 25mL F 14 100mL FEIKP, WA3mL
RIBK, TEHRABSME L/, REBRZZE, PR6.60x 107 mol/L REFM.

32 GRvht

O ERMAHAN AR Os(IV) RAFRENYW, HEHEH (NH.)20sCls FEH B A &R
RN AT BN, RIKESERRNRE RSN ER, SRAFEBRY, LE
1. @ mkatE% Os(IV) AEMLFEREAIRNIINA 2, BAZESR K Y8 sPim it 1 /NRf A,
BEetE, mE3TH, KEEEHRNRIFEFRTRE 15X,

33 Os(IV)RITELERE &S

R 0% 5, 7£0.01 ~ 10molL HCI#MH, [0sClel?— F#FTHALE KA K
RN, FRTHEBEENES YI0CsH20]~ (Amax=344nm) # [OsCls (H20); ]
(Amax=370nm), BEZREHE Os(IV) MHER ClI03 — As(Il) — MR AR IE b
B, ATEVAXMHS Os(IV) AR, MAREFEREHMM Os(IV) BBETTH
BT, MHE 4,
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MRLEE IR, FRY, MABMERNT OH B#H C , ZEMESLRFXBBIFHA.
BE  RITARBEAEEHNO (V) HFERBFTHABHREERTIEEARTNE
{03 (OH}(H20)21.
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41 IFHBEMREK

REREMFHERAT Cl0; - BHEMHESE, RIMXET SRR, RERABREW
BH, RAPHELIERREFNMEFP - ENREEREE (BS5), HHAC)H[NaAc] >
Imol/L B, BREWMARBATHETREFEE, FXEEFEIH N IFEE TR

xR, BEREKER L2molL. .

42 SRPHAEES A
W #RMY, 7E HAC—NaAc @mE

i (pH=4.0,[ACl g = 1.2mellL), 0 ~ 3t

uA

0.80mol/L Cl03,0~ 1x 10 *molL As
(V), 0~ 1.0x 1072 mol/L As(II ),
0~ 0.28molL A~ HAEW 2.2 ~ ,
10 “® mol/L RELLHIEHI.
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43 BFE ~0.6
V(.
15 ~ 45T BEAMNTEEEEER (= SC8)
K 30%/C . W5 BELKRERBE
' pHAOBMA ¥R (1.2mol/L)
44 FRSE L BRE b —BEEB . CHIHW
FROMEERMEEREIARTEA.
45 FEEMNHR

LUERPMALBRHAREZFRRME, 1R -20, ROMEERESE LR, P
RLTBIE R A A RE LR,

5 4F ClI03 — Os(IV) — As(Dll ) — MR I3 HEWER.

S.1 #iF Randles—Sevcik HE, B L "=k’ ¢/, B—ERERNLELYRNKRESHE T
TSGR RATEL, BERTEE. MBRRABRET P ELH Randles—SevEik ¥ $
k' B,
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As(I) +Cl105 + MR __Os(IV) _ =4y (1)

21 MRERA pHT® k' &

PH 340 3.60 3.80 400 420 440 460 480
kx 1075 gAe mol™'s L 274 285 3.00 306 317 327 338 348
SHERE ool 20% 10°7 ~ 1.5% 107°

SRR R W] KRN

-d [MRI/dtP% * dh” [dr=k[As(I[) F[Q05 |* Os(IV)]° H+ 'MR]* @)
RAMTRERBUERNT: % 3.4<pHE <398, d=0.14 ~ 0; % 3.9<pH {#
<48d=106x1(E6) B 7RHB Os(IV)MENEHHI 1. H[ClO5]<2x 10 2 mol/L
Bt, b=0.88; %[ ClIO3]>2% 10~2 moyL B}, b=0 (& 8); %[As(1I ) ]>1.0x 10~ *molL
B, a=-022; %[As(Il) ]<1.0x 10-¢*mol/LBf, a=0.53 ~ 12. MRIYE BB B
BH YMRI 2x 10-Smol /LB, e=091(LE 9. 10). AL ERMETRBE N 20TC.
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M6 H'REZBEINE

HAC —NaAc(l.10mol/L. pH=X) —
20% 10 "*mol/L. As(IT)—2.39x

10~ mol/L Os( IV ) —2.0 x 10 ™® molL MR
— 0.040mol/L. CIO;

B7 Os(lV) REEHNEE
HAC—NaAc(l.10mol/L. pH=3.8) —

20x 10 *mol/L As(Il) — 20x
10" ¢ mol/. MR— 0040mol/L CIO;
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HAC—NaAc(.10mol/L pH=38)— pH=3.8 HAC—NaAc (1. 10mol/L)
20x 10! mol/L As(Il )— 239x 2.39 x 10~ mol/L. Os(Jy)—20 X
10-¢ molL. MR — 0.40mol/L. Q10s

10 " molL Os(IV) —20 10-° molL MR
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10 B REAT R 4 B WE
pH=3.8 HAC—NaAc(1.10mol/L)— 20x 107> mol/L As(II)
— 239x 10 "7 molL Os(IV) — 0.40molL CIO; ,
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HERB P EOEENRGEDPLERNTESE, SFRTE, RIEHFEUTERERE
MERFBETHRERALNIN:

pH3.8 HAC—NaAc (1.Imol/L)— 2.39x 10~7 mol/L. Os(IV) — 0.040mol/L ClO3—

1.0x 10 “mol/L As(If) — 40x 1075 mol/L MR

ﬁﬁﬁﬁi&ﬁﬂﬁfﬂ%ﬁ, ERARM RN ER GBS

V=K[As(I ) ] 7 [Os( IV) ][MR]+ V¢

© Vo MEMARNER, MTEER Vo=0, IRMEBHRNEREHR, LR2.

22 FRRRTHRRBEEN

T® 293 8 303 308
—dly’' | dt pAmin-! 0.280 0.360 0475 0.593
Vawl/L + 17') 1.5% 168 185 205
kx 10-¢ 110 117 19 143

i Arthenius T Bk=Ade 27" ;

—lod——Ea 1 .
lgK=lg4 2303R T 62f

RIAFR2 BB, Blgkx YTEE
(RE11), Bk ERR:

—Eaf2. 303R = —5-046=6. 147 . \
(3. 400—3. 250)x10 61} \

=-6.73 x 102 Y
¥ Ea=(—6.73% 102)x (-2.303x 8.314) r \.
1.29% 10*J/mol N\
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541 Os(IV) 5As(ll) BRE : & T (k™)
0.177mol/L HClIO4 — 3.0 x 107 % mol/L. As
() — xmolL Os(IV) — 25C Mk R
B, 0.5~ 30404hP8 As(T ) RMREMAZE, B As(II) WIER I, FFO(IV) ]
HWATIRMR/N (nE 12), 5088 As(I1 ) BEOs(IV) REHE.

542 As(M) 5CO- WERK: 50s(IV) Rk As(IM) #fl, CIO~ AMERE I As

() & (RA 13),
543 Os(IV), C1O” 5 MR RMN: KR HFY, 7 HAC- NaAc (1.10mol/. pH=3.80)

BB, Os(IV) Ak MR@I, " /dt=0),T6 CIO~ BRAEE{L MR Bf,
544 ClO; — MR— Os(IV) 5Cl0; — MR— As(IT): REEW Os(IV) Rk
£ Cl0; B MRAS(IT ) EARMREL CO; AL MR,
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55 FIRERIR IR

BEXRERAEEIR , kX T EEASAIER PRALENKR
C0; — As(II) —Oog(IV) M %% ClOo; 8ik MR, BB HLE R

H3 AsO3 +[OsOH) (20 ] R [0s(I1) (OHM + HsAsOs]+2H20 €)]
[Os(IT) (OH)s+ H3AS(IV) O3] +CIO; +2H20 _f& _ [OsOHN(H:0)]+CI0; (4)
H'+ QOTN=N_Q_N:: = QOO—OHNH—N = Qi" ﬁ::':

H3AsO; +CIO; — H3AsOs+ ClO- MR '] ®
H3AsO3 +ClIO- - HsAsOs+Cl- ©)
HMR' + ClI0; — OP(HH=Y) +ClO" Y
HMR + Q0- — OP+Q"~ @®)

MR BELRF Q07 — As(ll) — Os(IV) HsE~H Cl0;, ClI0- ik, ¥
JRE (5). )5 (7). QZAIZSREER, XTHEREEF As(II). MR HiE4H
BREEBERNERERENZAFNE I ME 10 FRBEMHER,

6 MAWMR
REEROHHFRRHR (V) HEAS N FHTRE T ERER,

61 Rk BEER

.7EE 1. 10mol/L, pH3.8 # HAC ~NaAc & W B B F, & B 10 W &, [MR]>2
x 1076 molL B}, KREMRAEREMLAHNY, BEMRITAN, FERYHEME, BMR)
K/AMETERER, FEM 2.0x 107 mol/L B MR, [ CIO3 ]>0.02mol/L Bf CIO3 X
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wow M FHE%: Os(IV)~MR~ CI0s —~As(jil ) R85 5 ¥ FTFLR B * n

FHRMN, %F 0.040molL B AABMMH RN, WETH, [As(Il) | kKK
KB AFHTERYRE, BA(I) J=1x 10 *molL HERRMRNER, %L
REMBRERE, ETENER, BEEHAMTEESZFEASE, HHTEEZRY
Os(IV) WEMET 10 "*mol/L BF, ML S AT, RATIA JoR B K st (a1 3k A #E90C
Rt 15min NE,

62 HikRE
B EERNRE, KRNARTEY
V= —dMR/de=kiAs(I ) } £ [Os(IV) } IMR] ®)
©) RAEH —dMRY/MR =k{As(IT ) J¥ [Os(IV ) 1dt (10)
B2 E AR As () BB, 344 Randles—Sevck 8, W (10) RAW:
g’ il 1= Ki[Os(IV) | )

KA L AEEAREERD MR WG, L/ HEAZEER S MR HigH
#. A QDWBAMR B[’ i/L,' 15 0s(IV) | REHRR, KPRREZHARME
BB,

63 TiEsiZRmBiE

F 25mL LAEEHMA 2mL 6.0mol/L. pH=3.8 B HAC~NaAc @, ImL 2.20
x 10" mol/L MR, 0.5mL 2.2x 103 mol/L As(Tl) M—RFAIRE Os(IV) HREW
W, ARMEABEE 10mL, MA 1.0mL 10.44mol/L KCIOs M¥, F 90 T K & i #k
1Smin, BB M BRKSHBRIEER, REE0C HAR, SAERBREREP, HE
MR s I,/ , FIRe, BB L’ . 88l L/ L’ 15[0s(IV) XKL (R
14, REEE NI Sx 107 ~ L5x 1072,gmL (K 239 x 1070 ~ 7.17

% 10 ™ mol/L), %t 0.005ug/mL Os(IV) METFITHE 10K, HXNERREN 1.5%.

12¢

T /
osf -/

l8(’P|“.l/ lp“)

LOs(IV) | x 0.005 g /11mnd.
M 14 TEmR
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64 FHHEE

#ERWHEMA 0.5mL 0.005ug/mL Os(IV) HFEBWHA—EROXERTF, TRT
IHMFHTRNM, SR (LR 3) EHEFRSHERT.

23 AMEFHLFR EWRES 2 5%)

[+ im™ F }10s] Nnm%F
- >1000 Q¥ Oy St AP+, S(IV), SO%", PO}, NO;, Br-, O, F-
w5, P(IV), Au(H ), MO(VI), W(V]), Pb*
200 V(V), Ti(IV), Za®, Ma™, Bi%
100 Po(I), B(IV), Co(II), Sb(M), Ce(IV). He( ), OK W)
50 Rh(IH), Ag( 1), Te(VI), Se(IV), Sn(11 ), Fe(1l)
2 (V)
10 Ru(IV)

65 AR AKATHHER.

BXRM FAARAT AR, ETRHMIFMAEH 85ug Pr(IV), 1.5ug
Pd(Il), Ir(IV), Ra(I), Sn(M), Fe(W), Ni(II), Au(II), Sb(H), Cu
(I) 9%, A 1.00mol/L NaOH FHELR ImL, A 100mL ZEBEP, REEHK
Behhnh 1 het, MR, SEPBLRERBT A,

6.6 &R HPRERNNE
SRR BT HB 0200mL, 0.60mL, MEXBHEETITHECK, ARARA4,

R4 RTBPRAOMBER

ERERPRAE (i ERNER () FHE (ng) HMXHR % %
320 315 300 A
3.00 309 +30
3.00 310 3.10 '
970 1025 1000

9.00 9.88 +9.7
9.85 975 9.75
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Kinetic Study on the System of Os(IV ) — As(Il ) — ClO; Methyl
Red and Its Application

w N e

Li Xiaojin, Wang Lisheng, Jiang Zhiliang , Qin Chengzhen
Abstract The oscillopolarographic behavior of methyl red (MR) in acidic mdia was
investigated. A procedure for the preparation of catalyst Os(IV) was described and its
composition was inferred experimentally as Os(OH), (H20)2. The kinetics of the catalytic re-
action system of Os (IV) — As (I) -ClO; — MR was studied by using
oscillopolarograph as detection technique and methyl red as indicator. On besis of the
achievement of kinetic study, a highly sensitive method for determination of ultratrace
amounts of osmium was developed, and found that the amenable range is 2.4 X 107'~ 7.2

x 1079 mol /L. The method has been used to measure osmium in synthetic sample with ex-
cellent results.

Key words osmium,methyl red, kinetics, catalytic reaction—oscillopolarography



