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KR 1.0vg DIF2ETalpaR 100 ml % KS2ic
Ry, WEBBETSAKF Y B ) v AREMLM
L CHIAE L ERRCAHL, ZFEAKT 100ml
5. Kb bV v AW, BREREARW, -7 vILE
$H )y ABRROCELEAXAD) BREML, EbI,
COBWCHER L TRET 5 KERRT X 5 FETFRNEr
W 253.7nm CHIEL, KFEEXERTSH. ZOHRED
7w —F 4 — % Fig. 1 &WRd. v7 v{L&EEHEM
FT50T, REGNOIEF I THEENLETHS.
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41 DEFECHIT2IVILYPLEORE
WBBEcELA L LTAax ) 2HVWERTSI
AAS THHAFHEICE T, =9 {biyic & opEsy,
avfbr VA, avERBHIYV YA BaovEBr vy
AR =2 v RO 4 oW, BHABRAR L BIE
SHRD R FRH I E 2 VTR L 7. 0.5ug
DKBEERTHIEREMER 100ml wficog I- LT
FRR) Dot RNz, ATECKE > TRITELL
k8% Table | g . AT TR, BILSREDFE
ZEnTd, avibhre X v kEhphErzd, I- 4
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Sample (Hg content : 0.05~1.0pg)
«—H20

100 ml]
‘(——H:SOA
pH<7
L——-KzSzOs 0.5g
1*—-HzSO4 (1+1) ¢ca. 1ml
pH~=~1

I
Digestion at 95 °C for 1h

|
Cool

«——H20

100ml

«——5M NaOH 10 ml

«——CuSO04-5H20 soln. (1000 mg/l as Cu2+*) 2ml
«——5w/v% K2Zn(CN)s soln. 10 ml

Shake until the solution is clear

«——10w/v% SnClz soln. 2ml

Determination by cold-vapor AAS (253.7 nm)
Fig. 1 Flow chart of the improved method for

mercury determination
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VA Y Y ADBENHEERN DI, 2y RIFILa Y
# (10,7) FTEMLEIN 5. BILEEILDOED =2 v 1ty
X AER, 00X CITMEBICY - ThELITER
HExhva vt A VKB LT 52— FAREA
4 v (Hgld~) o X 57cgith MR L, *oOE¥ERLE
TEMNAMCBEL, BEToAXA) 0Zh Xy

WMEL B TUB E FEx bR, Hgld- ofEHER
{ERILEMMIX —0.038V, BT 2 X (II) DFhik

0.15V THrH. HITEA A+ v OBz OWTh K
LS (1A VOB HEELADTEHENRD SN,

42 FIAVECHBITZIVtYIF > OEE

A X (1) o EEREfRLETLRAIOZ,

Bt Snt+ 4 2e- = Sn2+, E4=0.15V

7 VP SnOg?- +3H*2e~ —— HSnO,+H,0,
E,=— 0.93V (pH 14)
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Table 1
by the official method

KAGAKU Vol. 36 (1987)

Effect of iodide-containing compounds on the recovery of mercury

Recovery of mercury, %

Compound added KI KIOs KIO« I
— ———— ——t —
C (0] C (@] C (@) C (0]
0 100 100 100 100 100 100 100 100
0.05 100 100 100 98 98 83 84 100
0.1 97 92 90 81 98 71 55 100
0.5 43 20 21 10 19 10 5 68
1.0 11 2 5 0 5 0 0 45
C : Closed-circulation type; O : Open-blast type; 0.5pg of Hg is added.
Thy, TaAa VI BAXAD DREITIITE. Table 2 Effect of masking agent for silver(I)
0.5v8 DKEHSET 2 ELER 100ml 1w 0~5000 mg ion on the determination of mercury
DA A v REIL, SMABESF b U v AT c.oex1s.ted with 10f11de by using an alka-
line tin (II) solution
10 ml } O'BREASR ¥ ¥ (1000 ppmCu?*) 2 ml % jn ., 109
b2 2 AL By 2ml TRELBTLLAELTT Ah dAdgE y Masking agent ! Hg T
N e . adde recoveryt,
Y IETD 2 VLA Y DR EE TN, ZOFETIR me Added as  JAmeunt g,
- ~ N =y 3 z E/gig N
I- 500 mg LAFOEHINTIE KBOBPTIT £ B 0.05 None — "
I o tc. 5000 mg DERINT  AKEOEUREKT 95% T 0.05 KCN 1 94
Botzs. TOLHETANYET VYO ELRRSE 285 18 lgg
TELO, BELIY BT AR Y05 2BAXA) O 5 0 100 100
BILNHGR I, a b1 ok v KR E S L T 0.05 KsFe(CN)s 10 12
WTHAEBCERAPCEILINBeb L EX DR D, PP KsFe(ClDs o -
0.05 500 70
4¢3 FIAHYECHITE IVIELBLUND KEWED 0.05 CuCN 50 %0
0.05 100 95
L3 0.05 KaNi(CN)¢-H20 10 86
TR ) TR LR R L, KRR IR 5 ATHE 0.05 K3Co(CN)s-3H20 10 12
0.05 K2Zn(CN) 4 10 100

modbsgkI) v, HELEHE LT EDTA, -
YAFAY, FAIZYVa—ABROEN 14V O
Wi, av{tha r v ofRE LRARCKRFE L. Toff
B, #II) 1% v EDTA /¢ 212 100mg oyRinE
TELEENh o, A 1A vofFFE, =2y
1+ v NEFETHHE 0.05mg OFMTHLHADK
ERFERDDZ EHBDh T

FZT, o< AF v rElE LA DILEYE B
L. FOREE, a vk s oERix L Tik Table
2 CRT IO YT ALEMHBERITHDHZ ERDh o
fo. ZZTCREHEEOEEYERL, v 7 vILEHH Y
v a {K,Zn(CN) ) = AF v 7HE LTHVWAZ L &
L.

4e4 KEBDBITIALICHT BRETMBOKRE
gt Ay LA K VARIET D X 5 I MR
DREBFROKPERE TR/ HE L LT, i O O#
BLTWBT AH VERHAL, =A% Y 7FILLTY

t 0.5pg~-Hg/100 ml and 1mg-I-/100ml were con-

tained. NaCl, CaClz2-2H20, MnCl2-4H20, BaCl:-
2H20, PbClz2, FeCls-6H20, NH4Cl, NaBr, NaF,
BaSO4, NiSO4-6H20, (NHj)2S04 and NaSCN were

tested but not effected.

7 VALTEER A U v Ax AW, ThbbABRET
D KR TCIF T O RIEHE MBI DOV THFT L 72, 0.5pg
DKER, 100mg @ = vibM A 4+ v R 10 mg O 1 4+
vEERTAEERERAG, Hinds 5M kERbr -
VY AEHEOREY 0~20ml ¥ CELRE, FhUtO
BT NTC 3 OB RIEOBRIFCHVKBOERELTT -
7o AEBOWEMIL 5M KERLF + V7 A0¥IME 5
ml P EC—F & 57D T, AETREHEME 10ml
L. ki, v 7 viLHEAH» ¥ 7 ADEHMEI DU TR
WAETotcd b, v7vA4Av(CN-) LEEDEE )
A AV OEENBRETEDLLEN Dot S(Ww/VY
o7 vAEHEE A Y v A 1ml OFFEIIT, 20 mg - THOH
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(1) 1A v rkETEL. BrfdFET28((1)
AF VOEEMML TRAZ T 25, v 7 v
A Yy A0oFME 0ml T3, 100mg F-cog(l)
A4 v OBEYRETE DT, 7 VLEHH Y v A
O¥ME% 10ml rEEL7-.

45 FIWIBHZORE

RIALEE DB, 2R I 12 & KR L+ v
LADERMER %L L b, X7Ah ) ETo
AXAD) O BILATEBETOLR I S BOTHD
Lh#Ex, 3ORBEOBRIMFCRLIL S, BRET
RTEEDBRILD R & KT 5 & 2058\ R4 1
TRELIC. OGMBEUEPELTH LI wHERT L
», HEAKHE (MMC, EMC, PMN) %2 hFh&h L
7o alRE 100 ml % f Tk R K OV BB e IEfE
%k, Table 3 i3, MMC Kor EMC 03811
M TO ERBRTE L —&%L, Ko BUERTEE
1009 &b & kb, RRBEDHMEMTREW)E
TEHZ LD otc. PMN G, Wigh X b Rl
EfEIEILIT 0.58 Kb EVEL R ot ChutERCS
FREER LT N v €2y LA BRT S L E2 T3
2, Buic PMN o L BIEL B 5 0 Tidle Lo
LR THBRBERHTHILENDS.

Table 3 Recovery of mercury with the official
and improved methods after digestion
of organic-mercury compounds

Organic Hg Hg foundt (Hg recovery)

compound Official method Improved method
MMC 0.504 g (101%) 0.523pg (105%)
EMC 0.494 g (99%) 0.517pg (103%)
PMN 0.6651g (133%) 0.713 pg (143%)

t 0.5pg Hg was contained.

4.6 BRERRUAINHE

DAERRE LIc&MET, 3 DORREDERIFICIE\  Hitdf
FUERL U Tc. B RIERICEPRER L 7o Bk 81 0.05~
1.0vg OREHECIEATBEAEBECD, ity 7
VAEESR » Vv A% HINETC R BEM &L
oo KEOHPRELRD 510, 3 OWRBIEORIEC
HEvy 0.518 DRI DOWTIREI LT & & 5, fixtiEse
MELLTH 3% THDHZ EnDh -7,

47 ERPAOER
KEEE LT, K% O FERED S X2

Table 4 Analytical results for waste waters from
university laboratories with the official
and improved methods

Coexisting substance Hg content/mg 1-1

Sample I-/ CODmn/ Fe-1! rPresent Official
mg 1-! mgl-! mgl-! methon method
A N.D. 4000 81 0.47 0.59
B N.D. 3500 2200 3.4 3.0
C 0.1 1040 1470 7.1 5.7
D 0.1 2400 230 11.9 9.7
E N.D. 820 550 4.6 4.6
F 88 140 0.01 N.D. N.D.
G 86 140 N.D. 0.0008 N.D.
H 95 106 0.01 0.0015 N.D.
I 85 270 0.01 0.0149 N.D.
N.D. : not detected

T FHVHRECER L. ATETHLRIERITL,
IR bORERY Table 4 1IRd. JEICE L CKERE
EOE\EERIL, 1.008/100ml LLIF OB D X5
CHRLTHO L. WEORBIIRL —FK L, R
B CRODCIRRBEBEDIE D A3 b Sl & 75 - fe.
X, B G~ CRBBEOZMHEEEL 5 2. 2h
YREEDIZ S BNRRIE L) REWEOREN KL D
THEHEEIND. £ 2T, ZhbDBEREMED K
BA A VEREML THETOENRBEY KDL A, &
R TOEURER 93~102% 1Txf Lk BTl 84~108%
LY, REDIIZHDPREBNKENC EXBD.
T, ZhboBEke 10mg o= vk + v % %
Ll COMEE L RDIE T H, FHELIEBET
TOBRTRILTTHIAEETIKRENZEA BB R
WD, 7Ah IV HETTOWRBETII2 vk 1
FVDTEBEZTHE L LILKETEENTIHETH S &
Lot

E, 7 /LE#HH VY sk <=2F v VF L LTHK
i, 7arvEcAXAD) AL LE2RAWTET
SAEUKBESREZTOUBELHIL L. AL, AT
ECHBIERRCHENE LD 2 Ll bt - T,
LA d R A VT B L 5 A MR
DEERE D KPREHEE & LTRD T HR Th 5.
LA U, ASEERACHIRLSE RS O B EE S hic X -
TiE, KEBHEEC EiEX 525 Bgd @ bhieo
T, SEECHEL Bite #ED5 LERDH A 5 L Hibh
5. BRHZLICHBEEZR, avibhr A+ vicd s
B ORISR D KR EHBER O B E AT B R O H3e b
HEDHTWDBZ ExMEELTHL.
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Sakamoro*4, Tetsuji CroHJi, Chie NAKAGAWAY*S,
Hisayoshi Ikatsu, Miyoko Izawa*! and Masashi
Gorto*¢ (*1Center for Environmental Science and

Technology, Okayama University, 3-1-1, Tsushima-
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20, Kodatsuno, Kanazawa-shi, Ishikawa 920; *6Research
Center for Resource and Energy Conservation, Nagoya
University, Furo-cho, Chikusa-ku, Nagoya-shi, Aichi
464)

The improved method is developed for the usual
mecury determination by cold-vapor AAS with acidic
tin(II) after digestion of the sample. In the Japanese
official method, iodide and its related compounds in-
terfered with the trace mercury determination. Hence,
the improvement of the official method is necessary
for complicated environmental samples such as waste
waters from university laboratories. The determination
procedures are as follows: An aliquot (less than 100
ml) of sample solution is taken into a reaction vessel
after digestion with potassium peroxodisulfate in a
diluted sulfuric acid solution heated at 95 °C for 1 h.
To the solution, 10ml of 5M sodium hydroxide, 2
ml of 1000 mg/l Cu?t solution, 10 ml of 59, potassium
zinc cyanide solution, and 2 m! of 109, tin(II) chloride
solution are added, and the evolved mercury is measured
with an atomic absorption spectrometer at 253.7 nm.
The reducing power of tin(II) in alkaline solution is
stronger than that in acidic solution because the stan-
dard redox potential for tin(II) is —0.93 V ys. NHE at
pH 14 (0.15V vs. NHE in acidic). - However, potas-
sium zinc cyanide is added as a masking agent for
silver(I) ion because it interferes with the improved
alkaline method. The detection limit and precision
of the improved method are 0.5 pg/l and 39, respec-
tively. The method was applied to the determination
of mercury in waste water samples containing iodide
with satisfactory results.

(Received October 20, 1986)
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