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ABSTRACT. The pre-concentration and determination of ultratrace arsenic in water samples was
studied by the precipitate flotation technique. The arsenic in 1.0/ of water sample, in which ali suspended
materials were filtered out, was coprecipitated together with La(OH); precipitates at pH 85 0.1, After
the precipitate was made to be hydrophobic by adding mixed surfactant of 1. 8 mole ratio of sodium
oleate and sodium dodecyl sulfate, it was floated with the aid of tiny bubbles of nitrogen gas in a
flotation cell. The floated precipitate was quantitatively collected on a micropore glass filter by the suction,
dissolved with small volume of 1.0 M sulfuric acid, and accurately diluted to 25.00 m/ with a de-ionized
water. Total arsenic was spectrophotometrically determinated by forming silver diethyldithiocarbamate
complex of arsine generated from arsenic in the concentrated solution. The caliblation curve was linear
up to 20 ng/md in the original solution. Analytical results showed that contents of arsenic in a campus
wastewater and a river water were 8.2 ng/m/ and 1.0ng/m/, respectively, and their recoveries were
93% and 90% in water samples which a given amount of arsenic was added into. From above result,
it could be concluded that this method was applicable to the determination of arsenic in various kinds
of water at low ng/m/ levels.




390 FERGE - REE% - HKBE - &R

N B

HlE UM f-53ln Wy B2 <eiA
AT, FHAE Mo diel oy A4y
T2 Fdgoh £ 23 YAF) FI A}gs)
A AF Al g e wlasihEe] 85
sict weba] o2 A%t $7 24 wlFel Azt Bl
ofriet 7 YEME 2 WHE FEZ i,
g 9 o2 spA AP vlhe v EAT
83 ov|E zZherpl

Adprt sige] EAde wlAiE o 3ng/m
Er 2 o)3E EAidke Ao YHH=U 2R
HARETER7|2 AP AYsle AL 77 HAE
A gl $7FsseP. = fofa2gog o)
5o AEME 3¢ F Jov 3ngmd AE
72 e AL FA Yt AASH o B wlge
ulaF FMdhed sloid He3y) uhye olz AN
Al o] Whe2E 2ng/mi7t] E4of 7he
EZ Al W49 EHo S48 5 UeF
2d & gdFellres BliE vle] 24144 o
v|g7hx e Y = QLES FA7]&(flotation te-
chnique) & $832 F%E ulde oj2dloR
Wy 7 SDDCH o2 Hekslus}l et

AF7tA] 44716 ol 45t w4 E A3 o
T d & s @] qle), Chanedt} Zeitline F-41344
(D Pl vl2(V)9} (V)& FHAIA sodium
dodecyl sulfate® H{A 2] 53 F AxFS
FHgEyer AR, Kimd} Zeitlin'2 <
dl N} bRzt R FARAUID Al vla(V)
52 THAA dodecyl ammine2® =Y e ¥
#319e), Decarlo®} Zeitlin®= = $48AID
A FAAF)L sodium lauryl sulfateZ F4 4
7le A8 wY3ddcl = Feng® Ryan®g $4t
AT B4RV 2347 sodium oleates}
sodium dodecyl sulfate®] &3 ARBAAAE =4
27 F53 oS F47 s o2 R s
o} ¥ vlhs) o} 42E PA EAQ A
fola ¥ g 5o $4¥ o= Nakashima'7}
FARAAID A F34A sodium oleate2 W
Aele}.

234 olA7A] wlAE FA71eR FAHYL dE
<+ ZF FAA0DY FAANA FAsde 3

oli thE YAHAE ALY AFE o} B usE v}
gt & A7elde ofA7kA] vaE v Y 3
HAE AHgsled v 2g ¥4 FS3leizn A Esky
th &, La(OH); AHAZ v 58 22492 sodi-
um oleate 2} sodium dadecyl sulfate 2] E &} A= A
HE2 FAAA 23] Yok 2oz #a9 2o
F ulae] g AeoAA Feiddeyen
ARtk o] o) RAE S FFL T+ A4S
249] pH, AAA <} ARYHAe FF9} < A
271418 FHEE 52 #HY 239 7)7)9] Agy
Q2L 3gter, ofg® uwliE AHgkslew
slelA] el gle FE 0] 25 W3l HEslqich
ol¥A L& FL ZAEL o|43e] mudtw
AR e 2] s pel 23 A2 FEd B3
e 4% v)4AE Ao 2 e f84e
B EFYc)

4 9

Alet 9! 217

2 AgeA AHR A gEL
EE AdFelck

HlA(N) BES8Y. A2~ Fluka-GarantieAl2]
EFA1ekal arsenic trioxide 1.320g& 10m/¢ 20
%] NaOH 4o Feol2z SM HCl 4402 3
327 chg "ol 1000 miH A F84 1000
mg/l9} RE4AE SR eny PaAld o] £4L
FHA AM-3kqct

A SAHIEY. sodium oleate( ¥ ShinyoAl
AlekF) 2} sodium dodecyl sulfate( ¥ HyashiAl
AlebE) & 995% <lgkgol 59 27k 0.1%2 04
%7t BA AEF F B8 8:12 sl A%
stedch

Lanthanum(III) 8&%Y. <& Hanawarb 5F4]
< lanthanum oxide 1.6291 g-& 0.2 M sulfuric acid
£ 100 /o)l Sodad 0.1M LAL o] AlLs)
Sl

Silver diethyldithiocarbamate ®9%. <E Ha-
nawa*} 5321} silver diethyldithiocarbamate 1g
€ 200m/9] pyridineol %< v} ZAge B
gle] Ab£3lelcl. 3 9 potassium iodide, tin(II)
chloride, lead acetate 52 &2 zt7 EFAfg

BT 244 59

Joumal of the Korean Chemical Sociely



AR 3 a8 ®e S HY 3P pAslEst 4 n

AMg-3ted et

e 2%} #)AE Beckman model 35 #}2).7FA)A
FRPEAZ FREE s YA o] o
1em gless celle AHgstgc). a22)x £4¢ pHe
24]~ Metrom 610ion meterZ ZA3gich

MY

M, A E44E AEF](Whatman no,
42)2 ZAYH EFEL Az 1008 AzhEe
230 A3 ok 0.1 M La(lll) £ 4 miE 718l
Ao F2a] 2M NaOH §422 pHE 851018
zAsle] AW e o7|d] EF ARIAA
(sodium oleate+ sodium dodecyl sulfate) 1.0 mi&
7} A AA R 2087 HAEr) BE WEEE
AL &rle AdEetaTd g THE
5S¢ BF &717) siste] el 33 Mo ¥
At

FHES 2o B =97 fspe] Aa7)H
& 40~60 mi/min®} £5 2 bubbler& %35t bub-
bling¥teh. BE Fo] EHOE W a2q AojFe
AL W3z ALvlAe] F4E ARG 3G F
gl o]fdle] ¥ AUL 25 2& o #o
AzAZ HH $A42 F2)d dok JPEEFH
AEL AAF] 351 g 10mE 7152 0.1
M ¢Eyjolgale s Ak FHE IM B4HE
Yo g o} 2500 me| ¥ el AR
Fict

Scrubber
Pb(OAc)2

:__ Sample __
_. solution

SbDC
reagent

Fig. 1. Arsine(AsHs) generator and absorber assem-
bly.

Vol. 35, No. 4, 1991

SDDC(silver diethyldithiocarbamate)olf 2|8t X
W, vlavl 2 PAEE AL Fo FI
2500 mie] $4g Fig 13 2& 100m! 37 &2}
2z &A ek o7)d 6M F4HEY Smi¥
7}8tar 1M potassium iodide &9 2mi9} 17M
tin(II) chloride €9 05 m/g ALHAH 71 o5
Hhx)3te] B AE LF 37} e & ghEC) o) -]
old 2427 3g& Hrksld 371 Bl4E AsH:2
HEo} FLAizick o] W arsines} A FBse
o FhEA spEEe] A% BelE A A3k
lead acetate 44-& HA #2) $& A scrub-
ber& Zela= el @A 2k 2-d)] o] scru-
bbere otd F4-& ZME FA dAsof R
A7 1Yl A arsineo] A A& 7] 3t pa-
rafin® 2 Y¥-A)AoF ek

s Esld dei7t arsine”) A= 3.00mie)
SDDC2} ubg-aj4 #2 4o HF& HAYch o)
e 809 FFEF 530 nmell4 SA3ld BEH
Aoz wla§E FFPc)

2§ g
PuzA
pHS| & v)i= zdeut dgol] AsOye)

AsO}"9) goleoz EAglx delA g’ 2
A o]5 o]LEo] lanthanum hydroxide 3 3o
Fapoh} WFEe] s FAY o JH Y
ofot2<l La**¢] FE7} FR8HA A% njAlc)
= Evloa La* 9] FX€ 38 4] Lat o] &)
E4% W A& 57 siskd 7l F= NaOHS)
ofol 8l&¢c}. &, £ pHell 98 2A d%e
el

w}2}a] o] pHoll4 lanthanum hydroxide A4
o H]2e SoleFe] M} B FHHE 7HE B
sl o) pHE WA A 7ldA FTHESNE
ZA}sed Bokel 30 ng/mie] HlA(IDE 23k
oo 2M NaOH 49-& 7}3td pHE W17\
e BE 2L 2A 3o FA 5T 22
FAEE FANAHFig 2 FR).

aPelA & F d& vigh el pH8~10¢14
w47} 2 FASAZ pH8elstelAe} 10 o]l
e FHel FAskx| E3lgr). pHIO ol



392 T - R - ik &5

0.0
o——\
o
<«
£ 0.0
50
[
©
2
-
000 L4, I 1 1 1 1
[ 7 [ 9 10 1l

pit

Fig. 2. Effect of pH on precipitation of As(II) with
lanthanum hydroxide. [As(IID)): 3.0 ng/m/.
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Fig. 3. Volume dependence of 0.1 M La(Ill) solution
on the flotation of As(I). [As(ID]): 3.0 ng/mi,
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Fig. 4. Effects of various surfactants on the flotation
of As(IIl). Volume of surfactant: 1m! O: 1:8 sodium
oleate/sodium dodecyl sulfate, @: 0.4% sodium dode-
¢yl sulfate, ©: 1: 4 sodium oleate/sodium dodecyt su-
Ifate, (3: 0.1% sodium oleate.
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Fig. 5. Relationship between nitrogen gas flow rate
and flotation efficiency. [As(III}]): 3.0 ng/m/.
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Fig. 6. Absorption spectrum of arsenic-SDDC comp-
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Fig. 7. Calibration curve of arsenic.
Table 1. Analytical resuits of Arsenic in water samples
Sample Added Found Average *RSD Recovery
Waste water 0.0 ng/m! 78
84
82
82 82 2.1%
10.0 ng/m! 178
179
176 (9.3 ng/md)
16.8 175 2.8% 93%
River water 0.1 ng/m? 0.9
1.1
09
0.9 10 10.5%
1.0 ng/mé 18
20
18 (0.9 ng/m!)
18 1.9 5.1% 90%

*Relative standard deviation.
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