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Abstract

Sensitive lines of arsenic most suitable for atomic absorption are located below 2000 A, a
region in which most conventional flames absorb strongly the incident radiation.

Admixture of helium, argon or nitrogen to air-hydrogen flames markedly reduce such
flame absorption. When studied in conjunction with long path length cell, the transmittance in
helium (entrained air)-hydrogen flame was highest, followed by nitrogen and argon (entrained
air)-hydrogen flames. However with helium it was difficult atomize sample solution into the
flame, limiting practical experiment to nitrogen and argon (entrained air)-hydrogen flames.
Conclusively a nitrogen (entrained air)-hydrogen flame proved most suitable for atomic absorp-
tion analysis of arsenic because of its lower cost and better transparency.

In this study the introduction of long path length cells has greatly increased the sensi-
tivity for arsenic. Using 91 cm length Vycor and Morganite alumina tubing and a nitrogen

(entrained air)-hydrogen flame, sensitivities were 0.006 and 0.02 ug/ml/1%,. Sepsitivity with an

argon (entrained air)-hydrogen flame was similar.

The effect of gas pressures, cell length, flame temperatures and chemical interferences on

arsenic absorption were investigated.
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APIRIT 22 R TE I, TOFEIROVWTEREMITIR
BiETEL DRT A—F—H L RFLERER, B
Elg, hoBBEORCAHTEGEACETIENRTSE
fzo TOWEOPITIIIFEHOFEOWTERELESN
T3,

Z DFFED—ERIL 3T iz Analytical Chemistry (238 X
wENTL (EHD, 1969), 2 OHET S HITHELVRIK
W& HIC X5 E RORFES T OMARERTH S, &
DOWFZEiL K E Harvard University (Biophysics Research
Laboratory, Harvard Medical School) C{Tinbi iz,
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ThbbEEFY 7 4 AEOBIEOF ¥ v 7 L VS
Shd, RPBEKRIET b <A F—EFORNEOET LD 2
OHMAIDER LRBB~Y T b e TATVEITEBRT A
THE—kE 7v—hRICEES LS, REHEROR
FRIL, 7TV EITEHRES] 15 psi (2.50/min) B
VT 2.040.5 mifmin, Z DB TNV LV E TR A
DENTHET B LNTES, ~Y U AICEBRBHE
WOWEEL, ZOREBBATeDTIERER ., A—TF—
35 1 iRt X 5 WRIE D AN K 2 mm 2 EE O
ey 2BV TE O3, FERET V7 H00N
1, BELEEL, 2V TA—F—DY VI ET b
A F—FOMFELEET 5.

T ruRr—F—B LUK Zeiss M4Q 111 =/ 7
B A — & — (S EihE 8A/mm at 2,000A  f/4.5) 5 XU
BFEHE (EMI 9526B), &EE FE L UHEIRERR
VaLLee & Marcosuzs (1956), 3 /" F/VDOFRIX E
Bt 0~100 pa,

2.2 #H E-S

EEEEAG W b B As;O, (Spec. pure, Johnson
Matthey) 0.132 g % 2 m! ® | NKERMLT b U 7 AEEHK
DT, D TR THEBIEIC LcDb, @FE AR
75 A3 FFVCREAT 100ml 25705, BERE
FE 1% 1,000ug As/ml, Z 1 »{RTEEEVATR (stockstandard
solution) &35, & L% BRI ERAER i< 7
BRI E R CE LSS LTRERT 2, LB D 72
¥, BEERF MU W A NaHAsO,7H,O (Merk) p-amino-
benzenearsenic acid 33 k(F benzenearsenic acid (East-
man Organic Chemicals) # v T%h ZNERER T
fERR L7z,

0
Il
HOAS™OH 1 w. 217.04
As 34.51% QH M. W.202.08
Als=o As 37.08 %
NH, OH

p-aminobenzenearsenic acid benzenearsenic acid

b DOEMEBELEMICTRLKEETH D, O
oL BER T, BHED & B % 72 121 (spec. pure
Johnson Matthey) %% Lz U CHREELIL 72,

ERBIK  ERICE Lok, KEAEBAAA VB L
URaA 4 VSR DIBA D T L2 B LIZOL, FI A
BLOFIBECHIE L T2 -z (THERS, 1957),

223 BEEM®E

WUER D 7 L — b3 L OWRNEE 7 AEEE 1 1, 000 “CLA

LA IEF MY v ADBRDOKERE 1,000 ‘CLLT DA
REBEXEFCTHE L. 7MY ¥ ADROSERIZE
4y (Wallace ocular spectroscope) T#1%3L, KEx
DXV ATy « FUFRE & BFEEF Leeds &
Northrup 8622-C) CHIE L7z, F bV 7 LK OES
i 2.0 ml//min, #E% (Chromel-Alumel junction Pa-
cific Transducer Corp. Model 326-CA) I fE%ERE E3H-C
BELZDL, BEOCRAML Y FRER~Z AL
TRE L7z, BIEHF OZAEAOEEREX 2.0 m//min,
2.4 WREROERBGREELOAIE
BNEDREHAO L BETFRAENCEL & R D X
SBFHETHE Lz, £&9 om, FE L coo OF K H
(General Electric Co., Lamp Glass Dept. Material 204)
EREREEAICBL  PERET Y IR bONE, £
¥77ATimm¢ OPTHMRE L, BIREOWEEELE
WE”D, ) 7mA—F— 2V v h OERTAHEE
BAT BB SE, SAERATAREROT VIV E
RERLR)—kFE TLv—rPICeRBR E B E S
¥, BHEOEORSHFRICRIT 3ELEMELL (8
103).

2.5 WEEOMER

v A I uT VA= -ONEBEFEEETOERKES 2,
E)IRA—F—DAR - AY v FOARIEELE -
TOIADLESD, 7 —LPIKREKD 5 I ELBER
FERESEANRD, PERET VIHLOAENR L &,
v A ruTyA—F—OBHIRHO0IZADES, OV
THEAK ZEE S €5 L —RCEREIBRS T 5. &
DEEDF—F - I &ite. WIEE ILog [,/1 T
HEzbh5,

3. ERER

3.1 BNRRY ML

eEHEEES 7 WL-22873 o> 2,000 A LI F 0
EIRICB I 2RHEANY P VETRERE LS SR T,
WL-22836 HIRIER LRB AR M VERE 527z, &
FOHERIT 1,890, 1,9378XV1L972A Ths, |
ZERKE T ¥ 7 b D ASEHESEE 7 v — A (91 cm 2
F—EE—KE) 2HBBETHIEOEERICRIT ZEREE
(transmission I}JI,X 100 %) %% 1 FKicFz Lz, I E 2B
L BBIONTROBEE XA ST, Zh
S DI OWRIUREE % ol d 572, b3 lpg/ml ¥
WEDWRIEEE ZRE LR ERUSE IR IR L .
Stavin & (1965) Iz B & 1,890A Y - & b ERRE
Pz TCwd, LELIDARY M ABROBEAIE// 4 X
AhEERIETT, L9%7A BrvLrsLT

3—(681)




WwEHERERFRASR

(%2l % % 128

~
a2}
>
a &
> 100 1 F 2
% g
=
= W ~ o
z s
oo
5 .| 3 w
- _ (2 <<
& 50 :
(2] <
=
w
w
=
=
_<J § \ 'vvv-J L
u-l T T L]
o 1900 1950 2000

WAVELENGTH, A

Fig. 3 Emission scan for arsenic hollow cathod lamp (Westinghouse WI—-22873) in the spectral region below 2000 A

Table 1 Transmittance of Radiation and Absorb-
ance Values (1 ug of As per m/) at Dif-
ferent Resonance Lines of As in a Ni-
trogen-(Entrained Air)-Hydrogen Flame

. Absorb f

Wavelength  transmittance(o) 1 ,usgo/l;n?zisceﬁic
1890 9.5 0.127
1937 42 0.217
1972 45 0.140

Nitrogen pressure 15 psi (2.5 //min); hydrogen pressure 6 psi (14
I/min) ; air pressure 1 psi (0.2 //min)
Cell. Morganite alumina, 1 cm id X91 cm long

W3, ZELOWUERER T 1,937 A BONRE L BEE
DORFTH oL bEL Tz, 1,972 A #332 hic -
<o 1,890 A SMIZEWINE 0BEE, 7V —MEEKIC K
BHDENNKED %, S bITAERIC L BIEDIIL
NEIY, BlEPorEEiczZ L, BELMmORARY
FARIZE B, RREVIER 2547, 1,937 A BT
BZDXIBTETE 572 Brolc, LT 0#Higdh
DEFERT 1,987 A 2T o7z,

3.2 T U—LEEOEIR

Tv— MBI OBRBAERY X 2B R TS &, —
BICHEDO—ERBRIRENB, ZOEIE, 7V —>bF
ADHRLE ANRHEDOEEIC L ->TRARY, $BRED
EShpl L TH#ERT 5. B 2,000 A BUT 0%
BERTELY, 2l 0RKRERINE V558

i, B0 T V— b LRBRAERY R & e ERT B 0
Thlz k& < /1.5 ,Arran (1963), SuaLLs & (1968) D]
ERRICEB LE—KE 71r—aid, BE—TEF
VY L= b L) —fRIZH R Y S DOWRIESME A,
BEMN2,000 A pTFicksl, BELEVICERL,
1,950 A T 7 v — A QRIVEIX ST RIBEL 15,
TS IIRML 25—KFE T rv—rERCTERI
FreRI5eHE LISTA BoT L — 2R ERIEL .
HE4RTTFT L S DERITRIT B 7 v— BRI T
LRI K&, bROBEREEOTFHEINIKRES
#f 6 psi (14 [[min) T1x, FOFBETHL T, 1.5~
3%ITERV., LT, 207 —ARRINEZ
VB eZRAMMOBBMRES RV EB3bPoTz,
L2RLZD7v—aRINoEER, 258—Kk#F 7V
AN TR, TN ERREETNARRA TS
LIV VERTE S, HE5RiRT L5 i 1,937
A B 5l 0BBERAREOREK L b RERNIC
5Z2B, 3ODHARBRA LIV —bD5L, ~J Y
AN—FFBRENEL, DWTEE, 7LV VDlEe
5, LAY 7 A(ZER)—KE 7 V-3 RERIC
LIELL, hoRRLzk 9ic, ZoKEOHBNARD
EEDRREDLO TR VO TEALOER S5, Lz
NoTHLVEREHORFNIEL LT, TArITrEBX
VER(ZER)—AFE 7v—seHVTiR-Tz,
BT MBS TE L 2T D Z L aab
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Fig. 4 Effect of hydrogen pressure on absorption of radiation at 1937 A by air-hydrogen flame
Air pressure 15 psi (2.5 //min); hydrogen pressure 1-10 psi (6-20 //min).
Cell. Morganite alumina, 1 cm i.d. X 91 cm long
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Fig. 5 Effect of hydrogen pressure on absorption of radiation at 1937 A by helium, nitrogen
and argon (entrained air)-hydrogen flames
Helium, nitrogen and argon pressure 15 psi (2.5 l/min); air pressure 1 psi (0.2 //min);
hydrogen pressure 1-10 psi (6-20 //min).
Cell. Morganite alumina, 1 cm i.d. X91 cm long
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Fig. 6 Effect of air pressure on flame absorption at 1937 A Nitrogen and argon pressure 15 psi
(2.5 I/min) ; hydrogen pressure 6 psi (14 //min) ; air pressure 1-10 psi (0.2-2.5 //min).
Cell. Morganite alumina, 1 cm i. d. X 91 cm long
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NITROGEN OR ARGON PRESSURE, psi

Fig. 7 Effect of nitrogen or argon pressure on flame absorption at 1937 A
Air pressure 1 psi (0.2 {/min); hydrogen pressure 6 psi (14 {/min); nitrogen and argon
pressure 5-20 psi (1-3.5 I/min).
Cell. Morganite alumina, 1 cm i.d. X91 cm long
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Fig. 8 Effect of air pressure on absorption intensity of arsenic at 1937 A, in nitrogen and argon
(entrained air)-hydrogen flames
Nitrogen and argon pressure 15 psi (2.5 I/min); hydrogen pressure 6 psi (14 //min); air
pressure 1-10 psi (0.2-2.5 I/min). Sample flow rate. 2.0 ml/min
Cell. Morganite alumina 1 cm i.d. X 91 cm long

0.3 -
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oS

§ 0.2- =
<T Nitrogen
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O
wn
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HYDROGEN PRESSURE, psi

Fig. 9 Effect of hydrogen pressure on absorption intensity of arsenic at 1937 A, in nitrogen
and argon (entrained air)-hydrogen flames
Nitrogen and argon pressure 15 psi (2.5 Ifmin); air pressure 1 psi (0.2 //min); hydrogen
pressure 2—10 psi (8-20 !/min). Sample flow rate. 2,0 m//min
Cell. Morganite alumina 1 cm i.d. X 91 cm long
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Fig. 10 Atomic absorption of arsenic along the path in nitrogen and argon (entrained air)-hydr-

ogen flames at 1937 A

Nitrogen and argon pressure 15 psi (2.5 //m!); air pressure 1 psi (0.2 //min); hydrogen
pressure 4, 6, 8, 10 psi (11, 14, 17, 20 [/min).

Cell. Quartz, 1 cm i.d. X 91 cm long

N T3 (Roemson 1966), 7L — AR EFRO T 720
CIIBROBEKEL TR Tz REE L
Vo N—F—DZEFHIETE XY ERE T L — AT
D7 Vv— AR ST REOEEEMELIERE
FORITCTT, 7 v — ARIILKEOHME L b IE
MEIC S 2 B, ZLTEE L) OZ&HEE Opsi 2k
VTH 7V —ARERETH B, TR VS e A —
DOEMOBEOWI Y, ZENTV—b0ORERPX2 277
TEHRICOEZENTV B0 TH B, ZKE Opsi &
I psi (0.2 [/min) OFICIXZDEERCBITE 7L —2K
ICIEE A EERPHBCRET I LN TEAN 5T,

THF R IOERET A BBRIMNNIC BT E RN
+3, 1,937 A gBiys, TATUBIUEEEDT L
= AR RIS T EE TR T T VIV E I 2 B
(BER)—AkFE 7v—bZRACTHELERZE TN
R LTz, 7V —b3 T A2V E ISR A ICE
v, BHBECIERECEAICERICAREEL LD, BN
12~17 psi (2~2.8 I/min) DELRS » & L EET, 0
DIDEHTRINALDRMEIC L 2BEEOEEE L S x
H5EWYTHS (15 psi T 2 mi/min),

b ROBIEIC T 5 ERER L UOAFREOEE L b
5% lpg/ml PR E F o CHIE LR %48, Iic= T,
EROBPIIZERE 4psi 2225 LEEN WD T
%, FBKEE—E (I psi: 0.2 [/min) 27235, Kk
REC X BEERET S &, W7 L—2a 8 bIgIEASE

JE 6 psi (14 //min) CTRINDOHEKIES 2 i,
RIEFD 7 L — 2 o NRZ% 5 e RBINEOE &
LH% LEIORDL I s, MBTOEIEREE
W E I B BRI IR T 5, AFRE 6 psi ok
WCHBRT OB ERIER L 2 VB IRORBR L —%
LTw5d, FE 9 om 2225 L e BRINRRFE L <
B BD, TAUREEZ DL TS e B ORER
LoD RO E NS,
E/uA—F— RV vy MEDO v BRINRIZRIFET
BERE IRITRT, BRI AR v RY v b
5 (spectral slit width): 1.2 A # v LE R B 3,
Wieess (1963) 12 e BHICIZ TV —b s Su 77T v
VERBC OB WA EREE A ARERS D L L 07
A #FHVTV 3, Stavin (1968) (300K WA Y v ME

Table 2 Effect of Spectral Slit Width on As

Absorption*
Relative
Mechanical Absorbance absorbance
slit width Spectral slit of (max. value
(mm) width (&) 1 ug As/ml/ =100)
0. 05 0.6 0.217 100
0.1 1.2 0.217 100
0.25 3 0.195 90
1.5 ’ 6 0. 154 71
1.0 12 0.130 60
2.0 24 0.098 45

*As 1937 A. Experimental conditions, same as Table 1.
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Fig. 11 Temperatures along the path, in nitrogen (entrained air)-hydrogen flame
Nitrogen pressure 15 psi (2.5 //min); air pressure 1 psi (0.2 //min); hydrogen pressure

6 psi (14 //min).
Cell. Vycor, | cm x91 ¢cm long

CTA BTVLES LTS, gD OMEEFEE OB
[T iyAy RESIN
D LEDEBRERP S e ROREERKICL, ho7 L
— DRI E 72 B RARL T b D EREME 2 BB ERD
Xoiiehk s,

ERE 0~1 psi (0~0.2 //min)
TKFRE 6 psi (14 {/min)
BHRERIT VI UE 12~16 psi (2~2.8 Ijmin)
RNEDR S 91 cm
2V » MME 0.1 mm (spectral slit width: 1.2 A)

ZEJEO0 & 1psi OfTIE, 7v—a&iiTiE A
EEER, RELEKES LEHBLTEL &, S—F
—DRKRFIC LT LIEABERT b= F—F LV &b
BIRER S EIT 575 AF v 78N~UHL, Fhreik
BLTLES ZLRBIBDCEORHILOER TR
Do

3.3 JUL—LRE

WIVERD 7 Vv — AR L UBRBEY A RER 7L &
TR RBRENE—E L LI A KEES L ABROES
BOEKL 25, LR TRER, kEEs LT
FERREE DM 6 psi (14 [min) 1 L, 2&Ek% 2.0
mijmin OFETEFESCLALHEL 2,

FURIORT & 9 28R (ER)—k#E 7v—arnE
B, AT — T B0 2R TED KB4 A
280°C~240°C L IZE—EEERT, ~A—F—» 5 3om
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ABSORBANCE
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0.5+

0.4+

0.1 1

0.1 025 0.5
Arsenic,

075 1.0
pg/mi

I. 1937 A; Vycor, 1 cm i.d. X 91 cm long

II. 1972 A; Vycor, 1 cm i.d. X 91 cm long
III. 1937 A; Morganite alumina, 1 cm i.d. X 91 cm long
IV. 1937 A; Morganite alumina, 1 cm i.d. X 91 cm long

Fig. 12 Working curves for arsenic
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DIFFTTFH b U 7 ADROKIRETHIE U BERE
1,400°C &R L2 NRERERIC T > TRELICEB D L
EREOLVANVERLDL, TV (EBR)—KE 7
L — ADRIGMIC I DEEREE R, BHRER—
KFE TV —LOFELRERD S,

3.4 R E
SHRERRNEDESEN D TRAL, 20
ko T 0VBENICRER S, FI2KIic Vycor & Mor-
ganite 7L I FIRINE & v CEREREE L o B
BORT . DPRREE Vycor BRIV H A bos b &
Vo THIERBELSEONBEHAEDOLRNIZL DD
L#E2 b5 (Fuowa & VaLree 1963), L L Vycor %
DNEELRIE I EE L I RIR T OB kAR iz £
ThBbh, TOBREONMKFRLELIE, 29
BERLEVIIETLTL B, LR oTLELEEERN
BB 5 TAMNEEELTL 3, Morganite 71 %
i3, SHREEEIEL Vycor ik L, 2272 D IRV 23 E DR 23
g Vycor LB Y, L&) LHBAREHDRLD
LD O ERE L THL ERRARDEA ITITNEK
FRICRETERIID 5L, ERMAER X 2BEOE
{LiEdER D v, B 702 7% 60 cm & 91 cm
DERDRR ZGEEORBHRLFIRLTH S, FHRLE
k5 9 em PLEOBEEZEVCTHEEZRSLTH k
Lz,

3.5 FMRELBRME
ERODWREEZ A7 bR, BRIVEORSRB IV
MBREDRTA—F— B2 THRERLIEREE IR
IZR Lz, 91 cm B Vycor 8 X (F Morganite 7)1 2
FRIE & TR L N ATTRERZHER 0.006%
T 0.02 As pgiml/1Y% T 5, FHI2F O L RIRER &
WEET DL, HTOEAER 0.1~1.0 As yg/ml T
HB, A=) e T 7 ANV s VEBHATIWEE LI
BEIHERTE S, bRERERIK (0.1, 0.5, 1.0 As pg/
ml) #AVTHEREEZ Lo R FE4FITRT. B
Table 3 Arsenic Sensitivity Using Nitrogen-(Entr-

ained Air)-Hydrogen Flame in Absorption
Cell

Absorbance cell* Wavelength Sensitivity
Material  Length(cm) @) #g(/ ;/: )l/ l
Vycor 91 1937 0.006

91 1972 0.01
Morganite 91 1937 0.02
i 60 1937 0.023

Nitrogen pressure 15 psi (2.5 //min); hydrogen pressure 6 psi
(14 //min) ; air pressure 1 psi (0.2 //min).
*1 cm. i. d.

Table 4 Repeatability of Arsenic Standards Used
. for Flame Absorption Working Curve

As(ugmi)  HCL M

log I,/I4+S. D.*  C. V. (%)

0.10 0.061=£0. 003 5
0.50 0.35640.012 3
1.0 0.713+0.016 2
0.10 0.1 0.053+0. 003 6
0.50 ¢ 0.228--0. 004 3
1.0 ‘¢ 0.54140.013 2

Nitrogen pressure 15 psi (2.5 //min); hydrogen pressure 6 psi
(14 I/min) ; air pressure 1 psi (0.2 //fmin) Cell. Vycor, 1 cm i.d.
X 91 cm long

*Five determinations, As 1937 A.

BREIE 2~ 6 % Th B, LRERBEIZETHREAIK
ERR LN

3.6 IE B B

E#v R{LAY p-aminobenzenearsenic acid } L W
benzenearsenic acid VT kRSO FE E (accu-
racy) b & i, 9938 LT 100% DEEAIRE D v 7 A
BTEE NIz,

3.1 HEHOZE

ESHIC, B, TVvESY, BERELLEOHIK
ETHELHR L, v 1LISTA LR TFRTomR
BIOT7Tr2=YREERBIET, 2B £ 5 <
OH, NH,;, SO, #E DAY K « 227 M VDORR L HF
Bc L 55 DTHD 5. BORTIIERD A DRI
WML » L bR, Lo T, BfEE Lok
L CHBA L BRORFEEIFTIc b - 2 bEL T3 &
Ezx2k9,

HESBTROFEBOUERR 2E 6 RITTT. <7
RV T b, VYT L, TVI=TA, =9, 3R
Wb, wU YV REOEBITROLF R e BORINEE
BT&E3, 2hidBEHL, 7V—AHRTINnbHOE
BN eREAMERRT 2 LELOND, Z0
e LrbBb=y 7V, 2,0 REDE&RBT
HOWKICEHEEML, ZhdDEBTHEDORIRE D
BlLELENz, ZNHEBTEROBNETZ LREME
BLicEVELLESL, ZoERIeRILEWOR
RRERERT 5. BRI, 2,90 (2,407 A) wRiET
HECROBELR LI,

U EORERIRT &5 e RINE L REERAETEL
2L ENERBR T v— L2 B3 e BOTITERET
35 BB OZBENEIE ., LicdioT, i
B, HBERIT=v A, 2,90k, TVI=TAD
X EEEOR CTROLFICII G CERL, B
W& PEABEREERTRETH S,
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Table 5 Effect of Acids, Buffers, and Salts on Arsenic Absorption*

As (pg/mi) Added M Absorbance Recovery(y,) (for a dﬁ:sofr?aigﬁieals only)
1.0 0.217 100
HNO,; 0.1 1.169 78 (HNO; 0.090)
0.2 0.186 86 (HNO; 0. 140)
HCGIO,; 0.1 0.182 84 (HCIO, 0.052)
0.2 0.255 118 (HCIO, 0.111)
HClI 0.1 0.182 84 (HCI  0.011)
0.2 0.167 77 (HCL  0.017)
0.5 0.126 58 (HCI 0.022)
NH,0H0.1 0.382 176 (NH,OH 0.196)
0.2 0.597 275 (NH,OH 0. 379)
0.5 0.118 100
HOAC 0.085 0.079 67 Non
Tartaric acid 0. 05 0.121 103 Non
H;PO, 0.02 0.125 106 Non
EDTA 0.001 0.118 100 Non
Tris 0.005 0.155 131 Non
H,SO, 0.01 0.074 63 (H,SO, 0.010)
TCA  0.5% 0.111 94 Non

*Flame condition same as Table IV. Cell. Morganite alumina, 1 cm i.d. X 91 cm long.

Table 6 Effect of Diverse Metals on Arsenic

Absorption*
As Diverse Recovery
Metals added Absorbance
(pgfml) (/o) (%)
0.5 0.118 100
Na 30 0.118 100
K 77 0.125 106
Li 100 0.125 106
Ba 10 0.118 100
Ca 0.5 0.093 79
Mg 1.8 0.107 - 91
Hg 50 0.118 100
Pb 79 0.116 98
Cu 50 0.118 100
Cu 120 0.087 74
Zn 49 0.118 100
Mn 10 0. 100 85
Co 2 0.080 68
Ni 2 0.044 37
Al 1.6 0. 040 34
Cr 10 0.130 110
Fe 3.2 0.142 120
8 0.173 147
16 0.185 157
24 0.165 139
55 0.163 138
VvV 40 0.118 100

#Flame condition same as Table IV. Cell. Morganite alumina

1 cm i.d. X 91 cm long

Table 7 Effect of Arsenic on Cobalt Absorption*

Added pg/mi Absorbance Recovery
Co | As Co 2407 (4) (%)

0.5 0.260

0.5 1 0.034 13

1 0.456

1 1 0. 097 21

2.5 0.824

2.5 1 0.472 57

*Flame condition same as Table IV. Cell. Morganite alumina
1 em i.d. X91 cm long

4 E =

Bk L7z & 9, eRORFEIEITERE_Lo HEE
S0, HEHEOHBEIIMOTRICHL 2272 D iBL
7z, ALLAN (1963) 1 2,000 A DT IRERED S AL
THIEE F A 7E L, Wiins (1969) 13 e ROFEF % %
SEOFFOBRF 2T - T B, Zh bOFHIOH
LR (RlBE)—TeFLy Tr—aifv,
IHERREE I 1,937 A 3~5 pg/mi/19%, 1,890 A: 1 pg/mi]
1% r#dx - (Rosnson, 1966; ELweLL & GIDLEY,
1966),

Stavin 5 (1965) Xt HR—E&—EHOBYLORE A &
FRBICHCEZ 2ic XD, WA 2 N OUVEGREE M
M, DOoRRMELREPFERIET VIR ER L 2.
SLAVIN S 2 D5 VR, BE—TkFLy Tu
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WEREBEF AR FEAR F 125

— ADEESFRE L LT 1,890 A:1,1,937 A:2,1,972
A:3 pugimif1% 52 T3, HiF Swra & (1968)
BBE—T2FLy TL—5EHAW,1,972 A1 15 ugf
ml/1% L#HHEL T3, Massmann (1967) Z7a =2
SR T LIS 57 74 M EERINE & LT, 1,890
ABEV1,972 A c2n#h 0.1 pg/ml D FEBHL
T3, Bazaov (1967) (7 v Ry o TH YV A—F—%
Favy, SMHRRREE 1,972 At 10 pglml p3f & iz,

Dacrart & (1967b) <A 7 wiEHiiE s MEH &%
X E L, MBHOER(ZELK)—KFE 7v—22H
e RO TR 21T o700 SPHFREEE L 1,937 A
0.75 pglmlfl %, —J, T (ZER)—kE TL—
L% Kann & Scmarus (1968 a) @ & - CHfgE S iz,
7V — AR 1,937 A cEE—TRF Ly TL—A
DI &Y, HHREEE 1,937 A: 0.21pg/ml1%TH 3,
Folt Kann (1968 b) 1378 EREE /2K — | ¥ (boat tech-
nique) vy, EROBHER L LT 0.02 ug/ml 35
2Tw3,

BRNEDBAICE Y b BOREIE L EREIED
TERTED, MES (1969) FHEEEER L RINE &
v, eROBFERIEIMOWELZTR TS, BS
30 cm, AR 1.1 cm OFRFEZ HV, SRERER 1,937
A:0.02,1,972 A: 0.03 pg/mij1% TH B, THEL0E
BERE TN (EL)—KFE Tr—bEHAIER
FERTIRESE 9 em, N L em @ Vycor BLUT7 N3
FRIE D5 2 2HHFRREE, £hEh 1,937 A iz
T 0.0063 L0 0.02 pg/ml/1% TH 5,

WU RO A~Y & A, 7D I ITEEE (ZeR)—k
R OTV—AREEFHTIEL A NIRMICH S Z LR
TERV, £ LTHEKEOBY 2w, 71
— ADLEEMIIIERIZRL, »OBRBEE Lk VE,
7 v— AR BRRRANIC BT, BR—KE TLr—
BEANEEREEMA 52 Lt VELLELSTBZ L
NTED, TOPE, NEEKEETBERNS CEER S
L\, ZOFRIT L YV ERROFBMEEC & 55
RIEAIZEZbDEELBNS, 7V —ARIIE~Y ¥
X, B, TAVIVOECHEIL, ~Y v AR OEE
BTH o & LBOBRENBE . LirL~Y T ARKRE
PR 72 DRBEIR OBE R SR TEL, o0&k
ERACET7V—LADOFELVRE EITR D Z X TEAn
S 2eR =1 L LA OFKRAE O ET H,:0.06952,
He:0.138, N,:0.9673, Ar:1.3799%2) T Y, k& B Lk
Y 7 ATHEVAR R BET 2 Z L OREE R RR X
bbb, LAY T A(ZER)—KERE 7L — A3

B2) (LR, RALESE (1951)

AT DOIDFBRENKEVDT, ZOEAEEDIC
BT B HERD D,

Ih b ONEEHGH(ER) —KE Tr—rlETV—
AR D D B hb 5T, bROSTREITIRE
FALThB, 2hbd3EDT L—hDRIVERORER
BIXIEER—ThH Y, T b DOREEBZMENEHRD
R E - I ERARISCEEL Ty vz Th b, 7
NE(ER)—AkFELE BHRER)—KE Tr—>2E
gt B &, BERT V- AREBMEL, poEMmiED
D EREOEATERTS, 71— AR MR &
ERLVHVAY v PEIT, F k) ERERKCE
B THIRETEZFIENRD 5.

FETAREIE 7 V- ABICE L BEE 55,
AEHEE (@K —KE 7v—2a07 v — 2RI,
KB DM b CERIRY T 5. 2hidBEL <,
OH 5 FOR RN ERI L AFOFEL L > TRO BN D
7= # % 50 5 (Gavpon, 1957; Ruseska & MOLDAN,
1968), 72 kFBEABEE 2 Z OERE THROTINE 2 K
VWIZELERLTWS, LALAALELE—KE T
— ADOBAE, KEEDOEIHECEIT 7 L — MR
#wRLTws (Fig. 4), ZOHEAE7 Vv —sROBES
EREEDT L — e b0 VE VD, KEED
A OH 3 F D&M E T 570 T ki en
LEZLND,

REMEROEEI7V—2EE & 7 v — A HE
(flame velocity) %) &% % (Puncor, 1967) , DagNaLL
B (1967c) 13ZEF(ELK)—/KFE 71—, (hydrogen-
nitrogen diffusion flame) DFEEZBE iz k » THIE
Liz, RIEKEHEESYE, S—F—0# XY I~6cm
a7 v —hDHLET, WEHIEY RE 280~480°C
FEREL TS, EHLOMERERL, REFOER
(EBR)—7k#E TVv—»niF, SA—F—EET B
BT 91 cm B OKES (85 cm) 23 280°C~
240°C & TR EDER &R LUz, MBI YERZERIZ
R—F—DEFRORMOEE D BRICOE T Eh 5, HEE
SHREREERE T TOONMBRELRERESEZ
DBEEFDOT L —HI2L B, R VEBRBEIEOE R L
15, LIERoTRETIHARTIVT—LEDLND,
b DR KREE X LEARE /KFRE 6 psi (14 [/min) T
BEzboid, ZOEBIRINENICRCETED A
K[EOLY, BEREL e BPHRTOBCKIEE X <
s, Lrl, BOBITHEREEL T2 7 LA H
REBILEIETH B, T Do L e BT
BFRELFEE L, BEO A0, 2INEONEICIEE S ¥
5, Vycor FIIBRETH 50, ZORNBELEDIC L -
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THRERFEREEL SRS, TNV IFETVycor it L
BE X2, NEREMC X 2HEE 5T Rv0
TERONV—F UITIIFETH 5,

B, 7VE=YRIVCEEHEITHEL L EORINEI S
LT, ™RYDOZEEES, 7V E= Y OREEINH,
FFART PNV EBDIOBRRIZEDbDEE X b h
5, —HEBTROEBE T v— b BT 54&BeR
LB DOERDOID EELBND, 7V —ADKIRSEM
IR O b BILA M OBRE FHERIE, ZODER
DEIEIZ B E 5% 5, ORI =y TV, =
SN, TAI =Y ABREDTRICBCTELIE R
BEEDHIFT bR L OFELIC & - TR Y OFE
ERET LN D, EEEHO L RERILEW TR
BES NI EBITROBEBII R VEL 5 5ETH S,
DL, L VEEROLENEE L v, Caracso-
Dercapo (1969) KR 7 L— ATE LV EFHiTkH
By rAVOEERERMOFERBRLER T 2F LV
TUr—bEfVBEIEICEY, BEALERTEILE
BELTVWS, LArLEER 7 V—ATE 7 v—ARIY
BREL D, STRER PR VIETT 5 (1~2 pg/mifl
Y%o)o —HAREHEGME (LK) —KE 7Lv—rE A3
BRNERD, SO THRETHD. BRECKEEY
BT IEY L BT HERORE L B il
B 7nvy, Hinn (1969) 1325787 2, Ments & Rains (1969)
1% diethylammonium diethyldithiocarbamate (DDDGC)
MRS, HHES (1969) L HH (1960) FrHFEe Y
e LTy ¥ riBicl LKB~HH + % F i
T, TRENEREDEEL TV B, E i35 EEn
e T, WERKRTOXEYOEEL X ¥ VL
RnEin sz,
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