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Studies of Behavior of Atmospheric Mercury concentration
at General Areas

Mi tsuhiro MATSUMOTO* Hiroshi ICHIKAWA* and Eiji UEDA®

&T2AH A - BEFERFRICL ZKBEHNEREZAG.. ZBRET 2408 (EEmE, ~v 2
75 v PHE) OASHRKERE ERE L.

PR IR OA SR BEE L, 189~1640ng/nl. FiEs L CEREREIIS51222120g/nd

(n=92) Th o *OMEERZ. CO, NO2, NOx ,S02, 2Rl ChoOPE &HEVIER
AT L. RGDAEOEREBE R LORE OB L 2 LHEE Lo

Nud 55y PR TIR. 187~38Tne/d. TS I UEIERER 25420500/ (n=45)
-, BENZEE ISR~ LM E ot

Key Words ;mercury continuous monitor gold amalgamization method,

Atmospheric mercury was measured by continuous monitor of Nippon —
Instrnments Co. Ltd, Mercury AM—]1 model used the collection by gold
amalgamization method and the analysis by cold flameless atomic absorption
spectroscopy.

The distribution of atmospheric ‘mercury was investigated at two loca—
tions (commercial and background areas) in Nara Prefecture, which have
different environments. The former wab measuredfor 30 minute period and the
latter measured for 1 hour period.

The amount of atmospheric mercury collected at the commercial area
ranged from 189 to 1640 ng/o, and the mean value and standard deviation
was 512+212ng/md(@=92). On the other hand at the background area ranged
from 187 to 387 ng/ni, and the mean value and standard deviation was 254
* 050 ng/m (n=45).

The hourly deviation of atmospheric mercury concentration at background
area was so little comp—ared to the commercial area.

The behavior of aimospheric mercury concentration at commercial area
showed similar to CO,NO 2 NOx and SOz concentration, and moreover, the
correciion between atmospheric mercury and them showed strong correia—
tion (r =0.606—0.742, n=80:C0, n=92 :NO2 NOx 502), From this, atmospheric
mercury was estimated to generate combustion systems, All fossil fuels
contain 0002—2 ppm mercury themselves, and almost of them are used to
combustion energy, The mercury in fossil was estimated to emit to atmos—
phere together with NOz NO, SOz2and CO.

As to meteorological conditions, atmospheric mercury was not corre-
lated with them . As there was no stationary generated origins as destruc—
tion plant and large factory near the sampling point of commercial area
no characteristic tendency was not shown to wind direction.

The behavior of atomospheric mercury concentration in basin as Nara
showed high in night and low in day.This is estimated to the stability
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of air in a similar manner as c¢oncentration of NOz and other air poliu—
tants emitted in burning systems, From this, it is evident that atmos—
pheric mercury is estimated to emit from the Concentration system,
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Fig. I. Schematic diagram of mercury analyzer,

a) scrubber with electric thermo-module
b,f,j) automatic three-way valve

¢) purifer

d) decomposing furnace

e) mercury collector

g) air pump

h) necedle valve for sampling

i) needle valve for measuring

k) flow meter .

1) low pressure mercury discharge lamp
m) semireflective mirror

n) absorption cefl

o) photo tube

p) amplifer

_q) measuring circuit

r) digital display

s) output for recorder

air path

reamennes photo path

_____ + electric path
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Table 1. Correlation coefficient between atmosphetic mercury and other air pollutants,
meteorological factors.
n T n r
*k *k
Dust 92 0.496 SOZ 92 6.606
*k *%
NO .92 0.482 N02 92 0.675
. LR k
NCPx 92 0.672 co 80 0,742
T-HC 92 0.414"" o 92 ~0.181
W.V. 92 ~0.167 Rum. 92 0.006
Temp. 92 0.18B3
*, %% : Denote significance at p=0.05, 0.0, respectively
W.V. : wind velogity, Hum. : Humidity, Temp. : Temperature
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Detection and Identification of Trace Organic Substances of River

Water by GC/MS Spectrometry (2)
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Table 1 Compounds found from the fraction 3+4
in the water of YAMATO river.

Peak No Compounds MW
1 phenol 94 GC/MS
2 menthol 156 GC/Ms
5 tri butyl phosphate 266 GC/MS
& tetra methyl butyl ph- 206 MS
enol
1z DBP 278 GC/MS
13 tri(dichloropropyl)ph- 428 GC/MS
osphate
14 DEHP 390 GC/MS
18 chelestanol 388 MS
19 cholesterol 386 GC/MS
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Table~l Water gquality

components landfill YAMATO-river HASE-river
PH 7.3 7.6 7.5
cl” 2200({ppm) 62 (ppm) 8.5 (ppm}
NH4-N 410 3.3 0,06
NO2-H 0.08 0.38 ND
NO3-N 4.0 2.5 0.8
K-N 420 4.9
BOD 33 9.0 0.5
COoD 160 11.0 5.2
885 37 20 140
ABS 0.29 0.43 ND
T-P 0.1 1.3 0.18
day 57.12.16 57.5.31 57.8.11

2 #4550 avRBENATLINEORR
B D27 75 7 ¥ 3 »ig20 T, GC (FID)
THFHRREST R o7, Fri8ooF r24 il
TIR2~3@ohsse—2 LipdBEed, Frad
Pl THE— 7 Bl Lk ot L-TFrlgss
Fro4444Tlo20239vaveL. . Fr2s
#843GC/ MS i £4T 10h1id » f20 WiCFPD-GC
TETFI Va2 YHAENTOAA A LAY, U ¥
e AEB~Te 4 X 0 AHIRF r4a 8 XTUF 1T
BFri0ic, Y vib&HRFre»oFr10.Fr13
HoF 116 BT {Bbh T RIKE7
54 v 2 vAEGC/MS €447 L. 2ol TIL 7
ow M7 aER-1HSE—~18, £ LTHEME
B AT — 2GR L e 0 I HakRiTid
HAIKERE T, AV T 7—PT72¥FardOLd
BFr<vHENERIES IR T, —HF. 714
BTRTI-VE —atsEA ShTs Y, FBEEE
BiAZEsSERICBRE SN R T TH o8, BEA
R SN o1 COERR. B EFERRILK
EMKICRETHEE, SOTHBETLELTS.
BiticicEE XN e EBbIE.



Table 2 Compounds found from seepage wastewater 6f landfill.

Peak No  Compounds MW Peak No  Compounds MW
Fr-1 1 dichlorobenzene 146 GC/MS Fr-8 1 dimethylbenzyla- 136 MS
2 naphthalene 128 GC/MS lcohol
3 n-hexadecane 226 GC/MS 2  menthol 156 GC/MS
4 n-heptadecane 240 GC/MS 3  tri methyl bicy- 152 Ms
5 n-octadecane 254  GC/MS clo heptancne
6 n-nonadecane 268 GC/MS 4 n,n-butylbenzen 213 MS
7 n-eicosane 282 GC/Ms sulfonamide
8  ethyl phenyl et- 238 MS 5 DBP 278 GC/MS
hane Fr-9 1 dimethylbenzyl 136 MS
9 n-heneicosane 296 GC/MS alcohol .
10  n-docosane 310 GC/Ms 2 dimethylbenzyl 150 Ms
11 n-tricosane 324 GC/MS carbitol
12 n-tetoracosane 338 GC/MS 3 4=-methyl-4-hept- 126 MS
14 n~hexacocsane 366 GUC/MS an-3-one
15 squalane 422 GC/MS 4 n-ethyl toluene 199 MS
16 n-heptacosane 380 GC/MS sulfonamide
Fr-2 1 tetra methyl be- 134 Ms Fr-10 1 cyclohexanone 98 Ms
nzene 2 3.5-dimethylben- 112 MS
2 naphthalene 128 GC/MS zyl alcohol
3  methyl naphthal- 142 GC/MS 3  oxo camphor le6 Ms
ene 4  diphenyl 154 Ms
4  diphenyl 154 GC/MS 5 n-ethyl toluene 199 MS
5 BHT 220 GC/Ms sulfonamide
6 ethyl phenyl ph- 198 MS 6 2-tosylamide et~ 231 MS
. enyl ether hanethiol
Fr-4 1 fenchone 152 GC/Ms 7  tri(dichloropro- 428 MS
2 iso menthone 154 Ms pyl) phosphate
3 camphor 152 GC/MS Fr-12 2 2(3'isopropyl p~- 178 MS
4  menthone 154 MS henyl}-l-propan-
5 di-tert-butyl b- 220 MS ol
enzogquinone Fr-13 1 diethyleneglyccl 134 MS'
6  benzophenone 182 GC/MS diethyl ether
7 - DOP 390 GC/Ms 2 ¢is menth-4-0l 154 MS
Fr-5° 1  camphor 152 GC/Ms 4  tri butyl phosp- 266 GC/MS
2 DOP 390 GC/MS hate
Fr-6 3 camphor 152 GC/MS Fr-14 2 loliolide 196 MS
Fr-7 1 camphor 152 GC/Ms Fr-16 1 tri ethyl phosp- 182 GC/MS
2 camphor (isomer) 152 MS hate
3 ter-butyl cyclo- 154 MS Fr-17 1 naphthalene 128 GC/Ms
hexancne 2 methylnaphthalene 142 GC/MS
4 camphor (isomer) 152 Ms 4 undecene-4-ol 170 Ms
5 ter-butylphenol 150 Ms Fr-18 1 naphthalene 128 GC/MS
& DBP 278 GC/MS 24
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Application of lon Chromatography to

Analysis of Anion and Cation Species in Human Urine

Munehiko MIZOBUCHL* Hisako OHMAE®** Takeshi TANAKA**
Kunitoshi ICHIMURA*#* and Eiji UEDA**

lon Chromatography (C) made by Dionex, Model 14, was used for analysis
of anion and cation species in human urine, A small column called silver—
column was attached between a suppressor column and a conductivity cell
to remove chloride ion in sample solution, Four anion species nitrite,
nitrata, and sulfate, could be measured in about 20 minutes, On the other
hand, cation species, sodium, ammonium, and potassium ions, could be mea—
sured within 15 minutes,

On the results of sodium and potassium ions, the concentration by the

IC method was somewhat lower than those of flame emission or atemic

absorption method,

Anion and cation species in human urine collected in 24 hours were

measured on
that IC was
these ionic

species in human urine.
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the residents of 83 adults in Nara city. These results show
found to be a very useful analytical technique to analyze
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1000 EFRRLERL 720
Table —1  chromatographic Condition
Anfon
Eluent : 0,003 M MahCO,/ 0.0024 M NazChy
Pump rate HE-
Sample loop AN

Separator column : 3 x-500 mm anion separator
Pre - column 1 3 x 150 mm anion separator
Suppressor column @ 6 x 250 mm anjon suppresscr
Datactor sens. + 100 micre mohr

Cation

. Eluent 1 0.005 M HNO,
Pump rate P30 %
Sample Toop : 0.1 ml

Separator column : 6 x 250 mm cation separator
Pye = column : 3 % 150 mm cation sepavator
Suppressar column : 9 x 250 mm cation suppressor
Detector sens. t 30 micro mohr

Recorder
Range + 1 wolt
Chart speed : 2.5 mo/min.
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Table — 2 e1uti0n Time of Each Anton

Elution Time [ mia }
F__ €17 MOz POIT WOy soi”

' HKonuse of Ag-ciﬂn.

8.4 12.8 189
8. .5

W

-]
2 0.
Use  of Ag-coln. % 4 8.9 13,4 9.
cv B 0.2 1.2 a.
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Table —3  Effect of Ag-column on Peak Height and
Peak Area of Each Anion
Conc. Nouse of Ag-column Use of Ag-column Rate
Arion { wo/mt ) X (A) CV.(%) X (8) Cv.(t) (B/A)
F 3.0  P.H. 14.5 1.9 7.5 2.1 0.52
_ P.A. 10.34 3.2 6.69 2.1 0.465
€l 4.0 P.H. 8.5 0.7 - - -
} P.A. 9.82 2.6 - - -
NO, 10 P.H. g.7 3.2 4.6 6.4 0.47
_ " P.A. 16.24 0.7 9.16 12.3 0.56
PO3 50 P.H. 16.7 2.0 9.1 0.7 0.56
_ P.A. 38.04 2.5 21.66 2.4 0.57
NO3 30 P.H. 10.22 1.2 6.3 1.3 .62
_ P.A. 39.06 2.5 24.34 2.2 0.62
S0t 50 P.H. 16.8 6.7 10.3 2.2 0.61
P.A. 80.12 4.1 50.34 2.5 0.63
P.H. : Peak Height ( cm 2
3) FEINER P.A. : Peak Area ( x10* pV sec, )
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Table — 4 Recovery of Anion in Urine

Add. Found Recovery (%)
el 10.0 10.6 106
POL” 10.0 10.2 102
NOE 5.0 4.8 96.0
508”7 10.0 10,0 100
2 HFF T
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Table — 5 Recavery of Cation in Urine
Add, Found Recovery-(%)
Na+ 32 31,2 97.5
(TH 24 23.3 97.0
K 16 1519 99,3
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Table —§ Comparison of Ion Chromatographic Method
with Flame Emission and Atomic Absorption

Methods
Ave.Ratio of Cv.
( X)) {Y) n r Reg. Eq Come.( Y/X ) (%)
Mat FE(W )-FE(St) 8 0.968 Y =0.844 X +17.4 0.972 10.5
FE( W)} - IC 55 0.774 Y=0.717 X + 35.1 0.994 19.6
AA(C W ) - AA( St ) B2 0.989 Y =0.966 X + 5.5 1.01 6.0
AA( W ) - IC 56 0.866 Y=1.004 X+ 7.7 0.975 13.9
K+ FE(W)-FE(St) 82 0.985 Y =0.885 X+ 2.5 0.965 6.8
FE{ W ) - IC 81 0.898 Y =0.786 X + 3.3 0.864 17.0
AA( W } - BA( St ) 83 .0.962 Y=1.026 X + 0.6 1.049 8.7
AR( W) - 1€ 81 0.983 Y=0.772 X + 6.1 L. 955 16.9
FE : Flame Emission IC : Ion Chromatography
AA : Atomic Absorption
W : Use of water for the dilution of the sample
3t : Use of Sterox SE for the dilution of the sample
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Table 1. Recovery Test of Paraquat,Diquat, .
Chlordimeform and Cartap in Water.
Pesticides added pPpm Found Recovery
{pg) {28 -water) {(ng} (%)
Paraquat 200 0.1 184, 170, 183 89.5
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Chlordimeform 200 0.1 169, 162, 148 79.9
Cartap 200 0.1 186, 194, 185 94,2
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