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RBE  AARSRESSIRMR TEKPRES D W EENEFKMF. GREH. X
RERMERBERRBLN (DN -1.10V, Bl ERBAI(E) K070V, B TREM(EDN
—0.00V, LA e 4% Je 5% 3% ¥ 2 S00rpm, B s AR B i) A1 & AR 1 i) 43 51 4 30s 71 600s, S H A ERIE
MIBRE H 5.8-29.0 X 10”mol / L 1 1.00—2.00 X 107 mol / L HNO,. X7E#KHPHIA Sug /L
BB (D) AL 8 B E KA XARHER 22 0 5.3%. RIEMARAEN Y=477+ SSX.HRXEH
(y)25 0.9993, ¥ &R ¥E KB E A B KR K 96.5%. 1994 R A Z T EMES JHHT
Bk B4 (TID) B3R 5 0.017—0.103pg / L.
X 4 WaRaBERas Bk

B 7 B 4 T (PSA) 2 70 F & & & 3k M — F %7 5 89 4 A7 J7 35 (Jagner et al,,
1977). S ERIERE, REES, —WHEENEH KRB TCE T ERALRANRK
¥ (Jagner, 1978, 1981; Jagner et al., 1978, 1979). 4 B 4 7 (DPSA) B B 4l
MBMERSHAREES. CATEKIHE.R.E. FFIIRESR IENNE (EF
%%,1993). M4 BALE AT T4 (D) I 44T B A HGE GRE 2, 1990) , T HL AL 3
A3 A F ¥ K R (D) M4 T i R R, ASCIR IR T — Ry s 2 v i 0 S E 4R E
HATHEHEERMDM T, ZHFERE. REATANTREE, REES, TL 501K
B RERME R, AT H I EKT 8 ) ME, K REFSR,

1 XBHMH
1.1 EF KA

MP-1% 4 A (WL R BT, JAIH R AR O 2 L AR, 4 s AR A oo s AR, e %
BB TEEK. PSS ME AT Ll Imol / L HNOWFHIRH 24h A L, AL
BFKhet T4 G &R R R 250ml B 4R, 6 A AT IRVERIBE AL 2,

S (TIT) AR M 0 LA T 4 2 B S0 W 5 1 B O i L& % 1 000mg / L A 6l & 9, (8
HAZEFARBEEMTEKRE.

TR L Hg(NO,), » 1/ 2H,0 A %8 T /KB & Hg(ID)40mg / L & 10mg / L #J
1%HNO 74 ¥ .
B R IR % G R AR B 2 0 AR R Bl BT R K O — IR B K SR KBS T 30 4L 3.,

* BX ARBEESTHTIH, 389705915, HHE, B, HAET 1954480, AR .
W B B8 19954E 4 A 5H 83 A 19978 5 A 22H.,
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1.2 KEHE
121 LERBHBER LA S Al 51t 403 48507 8 40K b K 3 Bk e AR B KL K IR R, &
BE AR T, RABFBRA(E)N 1.0V, BH EREBA(E,) X090V, &
T RREAL (EL) H-0.20V, TAEBRREEHE N 2 500rpm, K 2—4 K. MEHRKE, BT
WEREREMKG, EYY. UEABEFAEERPET4AERA.
1.2.2 XK FALFRIF 1 250ml B LM
L, LABT R K AR B 3% 3 IR JE R IUKBE. B
— BUR 8] J 7% B 5E B A% &, HNO ¥ pH
WET 2.0 X4,
123 WEF® WHEBEEA (E) R
—1.10V, # i EBREA (£,) H-0.70V, 7
TREAL(E) K 0.00V, YRR H AL (E,)
N+ 0.20V, ¥t B AR I 8] 2R 30s, B AR B 4
A 600s, RN 10, HHEB R K 10—
08 0zl om o 663 20uA. i 50ml $ARBUAE 40ml, i1 1.0mol /
‘ S EM LHNO, 0.4ml, {57 /G FHLIIE, iCF 34T
M1 RRRRRTREREEE st R ) dE L R
Fig.1 leferenuf’ﬂ polen-uomemc stripping curve of mﬁ%ﬁu%&%&r‘ﬁ]#:ﬁ: ':Pﬁakﬂl] A 8}1]3‘1@
1.mm¢%¢r§;:: j;::;;ﬁong/mw % (D S00pe / LARTEHM, HHMIE, ic R
B s 3 ﬁzkwmmpgumﬁm& TR L VRO SR o/ dE, AR
' ' ’ BOE MARMEMA B2 B 7 1 H B R G P 4
(DK SE., W1 AR ABEZERFKPIMA 0.2 & 0.4pg / L & (1) b5 YR 35 AL

R1 BRESHBAPSMDFREMNEHESR

Tab.l Results given by standard addition for bismuth (II) in Qingdao Maidao seawater
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& (I MA B P il Y=atbx" MXRK ¥ HE
(ug/L) (dt/dE) n (ng/L)
0 5.0
0.200 153 ¥=4.77+55X 0.9993 0.087
0.400 270
1) X 8 (IDEKE; Y heEs.
6 it AR HE I A TR 4R
2 ZER5itig

21 LERBWMER

£ PSA 1, 10 LAER R Bk AR BRI XA BR, BIRIQGIEER MBI R, /i
HHBER DERESPSIABKERNRER, 258 K8 FrE%; HEMBRP K
BEERR D2 58Kk EHRIERH K (Jagner, 1978): Hg”'+Hg+2Cl —Hg,Cla(s). I
REBKP BTHFEREHNC,.SERABE TR, AN THRSEH DR E, H5
EREKIRE, MHRERT B RIRYSERMRE, ATAIET RIFHEELSR. AEk
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seusrh W2 F) 40mg / L Hg(IN M8 R RS R RESE TRE®RE (KT 1.00pg / L)
g e, MAEEAEHELERKESADMWE, REHRMET, B 10mg/ L
Hyg (1) 88 7K 38 45 2 A 58 0} m] A ¢ S AR M BE O 0 (TID A Rz, B 1 BT A9 ¥ K o 4 9 B 0
BLALIA SR D R E XA R BB AR, ERTEENE, EXHEMKE Hg(IDH
PR R R BT, ZI0H BBk AR AL FRVE VAR A oF, A BB BB R REUE RKREE, T
5 B IER Bk A Y SRR B, el I T L, e AR ) AL B B SR VR B 0k R A 3R AR R R
R+ Xn,
2.2 HAAK H A B B SR 5 )

M T KR BRI BRI, B ol LAYE PSA MUK, R pHE FERKER T
W ] B 4 B ROCR M R4S R T . Mok, VA Ut Ha A7 Y R PR AR £ 5 64 B B P O
ERLEATAERH TRMBELBAEE, TULLRHERE + 0.20V Bif.

B8 T vk, MK R A SE (ITD AR % 1.00pg / L % —0.80— —0.30V Z [8], KK S 38
B O, B E S dr / JEFERBHAIN B R FR (R 2). AR 2AUEL, Bilig
{5 5 B . g B AL B T [ S T 3K, Rl B E SE 3 MER B S i i B k-1.20V UG, BB
i e R R b 2 A (EL) A, AT AR 77 A BB By S8 A, el 9 0K S 8 R BB L 7%, B
PASCog i SRR AL N-1.10V A E. HEEK—4, s (D4R 1.00pg / L, BF#H
D110V, A iRt E], I E S SRR X ARE 3. NEELE,. BESS
FL R B ) JL P B R M3 I 36 R, BT DA IR & B A a5 38 29 < v A B ) BRI 0

F2 BEBMSHEHERESd/ ERNXER (BB E N 300s)
Tab.2 Relationship between eletrolytic potential and peak height dt/dE (Plating time is 300s)

ER A% B80T (V) -0.8 -0.90 -1.00 -1.10 -1.20 -1.30

dt/dE 24 29 32 34 38 45

R3 EMHESHAHEESH/ JENXF
Tab.3 Relationship between plating time and peak height dt/dE

BB (s) 60 120 180 240 300 360 420 480 540 600

dt/dE 8 17 24 33 40 47 50 57 60 63

2.3 KR T AR BE By B o BB B R

ST KFIRE S BT ENWE, — UG &N E N E, SRR LR E,
)R BR BR AL AL BB AR AERE S, 38 % 2 i HNO, B HCI i 4: & pH {A7E 1.0—2.0 Z 18],

%5 R AL T U E R R R S E W R R, BT S E BT A
1.00pg / L85 (D 4R fE, R A AR BB AT KR, BRI R 4R, NRBERTA, 7£
0.00—2.00 x 107mol / LHNO,/E FH A, R#E 2 2t & % B %, v vk i 7 BB H7E
0.50 X 10°mol / LHNO,JG A28, H-0.164V, 5 4 i ¥ th 11 -0.34V (R H EH, 1993)
M2 0.18V 24, RIET 85 5 H R H R 470 B, £ 1.00—2.00 X 10 mol / L HNO, i % %
B R, O 1.00 X 10°mol / LHNO, WG HHMBAE, KABRSHEHARFES
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BABNMILAE -3 YMAEAT 2.00 X 107mol / L. BLEMALH-1.10V BN, K
5 b A A B M (H) TR W, R AR L E 1.0V, R BLK T 2.00 X 107 °mol /
L HNO,H 21575 B R BB T 0, XM IEE NS AT LA, Rl EHB A ER
. Wi SCEk GKE S, 1990) %, 7E 0.1mol / L HCI Ah i o th AT LA A &5 8 -1.20V 19
B A L2, TE T K AR AT, A6 11 1 /K Y s R BE AT B

7 R T T G HE, iR B T i (37 5 4R B I A 0 LA (—0.34'V) 2 JIAR /D, 1 ] 5
B ERHETHMIRREE TR, RN FEINARBRHEEER KRAFEE
5 BT K AR IR RS B 9 A ] £ B, 43 31 B0 4 (IT1) 1.00pg / L, HNO51.00 X 10 °mol / L, HLf#
1L A-1.10V, B —EmE, 8 T ENZ B ERBENEZ R, FRIKS. HES
T, A ERENEREEES, BEE S8—29.0 XM ABETUAKR, TUATEET
£ TR R [R5 BE 5 7K o S 1 1 %E

F4 BREREXd/dEREmPR K"

Tab.4 Influence of acidity on dt/dE and Egn

HNO:HIA & 0.00 0.25 0.50 1.00 1.50 2.00 2.50
%10 mol/L
di/ dE 1 23 26 35 35 38034 38(32)
Enan (V) -0.293 -0.275 ~0.164 -0.164 —0.164 —0.167 ~0.167
(-0.172) (-0.175)

1) 55 PSR A BN T s L3 -1 00V 25 3, Hok 325110V IO H.

24 RYFEREIMHE
H 37 7 M A AT B0 RO 5 B SR A R A RO AR ] BER R AN TREREA
%, B ICHYIE . TEMKS T, B T4 00 7 0 5 S o 1 e A4 488, R T o o 2 Y 44
W RE S Sk AR R EUE, BRI WA K, RIEALH A HF HE R KT 8 I K8
ELEFE, ZEAM 10min, 3385 (1D KA H v X 0.010pg / L.
£S5 BB dVdERN gy R

Tab.5 Influence of salinity on dt/dE and Egm

e 5.8 11.6 17.4 23.2 29.0
dt/dE 34 36 38 40 42
Es: am (V) -0.153 —0.168 —-0.175 -0.184 —0.193

R AHESESEKTIMA 0.500ng / LA I, WE 8 WA X b7 HEMR 2 A 5.3%, Al
WRSTHRE.
2.5 WKW

H R FEAF KPS DEROMEERIIAK 6. NRe TEH, KB
Kegk (MDY S BEAR, ZETEXNY FORKPHHE X5ZXBZEP.EBKZE
RERAXMESKRED. @RARMEMSSEMEYS, XERWLYAEHITARD
FREG LA BHEw KR, R A ERE, AR MER ZKREXEETY
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Bk 2, A 7T BB phy T 35 0 R ook (T) A 80 A £ R 8 44 R T 4 K w6 (IID) 10
SEEK.

MXHRRF , AFAEEF A AR E87 E a8 KR8 D KME 10w/ LE
4. H Brooks(1960) &AM B FREMIEEE TRAGIE TS BKh eS8
7 0.0017ug / L;Portman % (1966) M BEE 4 AN EHEMB K EFRZBKPHITE
7 0.015ug / L; Florence % (1972) A IR B tH R L LW B Jernvis BREB KU S &
1.3—2.1 X 10*ug / L; Komorskey—Lovric(1988) I 77 it FHAR % th (R L W48 Mg K 5 &

k6 FRIEEB/APH M) EBRRERMAEIYR

Tab.6 Analytical results of bismuth (TII) in seawater and its recoveries

REEH FCYE Hws NGl ES
(hg/L) (ug/L) (%)
G E D 0.094 0.288(0.200) 97.0
=R LN 0.103 0.271(0.200) 84.0
B—KES ES 0.090(0.100) 90.0
0.240(0.200) 120.0
Kk 0.017 0.100(0.100) 83.0
X F fa 0.032 0.113(0.100) 81.0
0.219(0.200) 935
it & A T A 0.220(0.200) 110.0
* & 0.087 0.278(0.200) 95.5
PFAA 0.030 0.240(0.200) 105.0
¥FAB 0.020 0.244(0.200) 112.0

D HES BB bR &

R 1.2202% 107%pg / L, XEPE K ERELUGEEEZK I E 8, REBEREEEZRE
B/, WAXESRE, a8 K P4 0D S EET 0.017—0.103pug / L, 5 3CH
B ERER, it 5ERHEEANAHERX, TRESSTREAME. WENAR
S B FEICER R 81.0%—120%, 45 5% R 4T
3 Hif

ASCHEEE T 3043 HL L T 43 0 U S v K PR B B (TID) B R4, BB OL 1 —Fha] 4
RERGEK AL BT T ik SEREME KN Spg / L&k (TID) B9 FE 5 8 YRR (4 48 bR HE R 22 4
53%. RIEMLRITFA Y=477+ 55X, X R (y) K 0.9993. X FH B 7 KW & 1Y
IIA B 96.5%. WIS 7 5 ¥ 7 v K 4 (T B & B4 0.017—0.103pg / L,

2 £ X ¥
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DIFFERENTIAL POTENTIOMETRIC STRIPPING ANALYSIS
FOR BISMUTH (III) IN SEAWATER

Yuan Youxian, Qu Keming, Zhang Duxi

(Yellow Sea Fisheries Research Institute, Chinese Academy of Fisheries Science, Qingdao 266071)

Abstract The analytical procedure establised in this study for determination of
bismuth (III) in seawater by differential potentiometric stripping analysis has been
established showed discovered that pretreatment and plating mercury of working
electrode were key steps for successful results. Mercury film obtained at 40mg / L Hg
was suitable for determination of bismuth (III) at more than 1.00pg / L. Mercury film
obtained at 10mg / L Hg was of higher sensitivity. The selected experimental
conditions were: electrolysis potential (£) —1.10V; stripping upper potential (E,,.)—
) —0.00V; working electrode rotary speed
2 500rpm. The washing electrode time and the preconcentration time were 30s and
600s, respectively. The suitable salinity and acidity of seawater were 5.8—29.0 and
1.00—2.00 X 10”mol / L HNO,. The relative standard deviations was 5.3%(n = 8) for
seawater sample at 0.5ug / L Bi(Ill) of added concentration. The calibration curve
equation was Y= 4.77+ 55X; correlative factor (y) of 0.9993 was obtained. The
analytical procedure has been applied to the determination of trace bismuth (III) in

0.70V, the stipping lower potential (E

lower-

Qingdao coastal seawaters with 96.5% recovery rate. In 1994, the concentration of
bismuth (ITI) in Qingdao coastal seawaters was 0.017—0.103pg / L.
Key weords Bismuth Differential stripping analysis Seawater



