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Table 2 Analyses of phosphorus in the anoxic
waters at the lake Hamana in the case
of the addition of potassium phosphate
and organic phosphorus compounds by
HNO,;-HClO, oxidizing method
Sample Phosphorus added DTP DTP in the
takent found sample solution
(ml) Chemical form P (gg) P (rg) P (ppm)
20.00 — —_ 0.58 0.029
20.00 KH;POq4 0.25 0.79 0.027
20.00 KH,PO, 0.50 1.10 0.030
20.00 KH,PO, 0.75 1.31 0.028
20.00 KH,PO; 1.00 1.64 0.029
20.00 Sodium hexaphosphate 0.5 1.04 0.027
20.00 Sodium tripolyphosphate 0.5 1.12 0.031
20.00 Disodium phenyl phosphate 0.5 1.14 0.029
20.00 — — 0.24 0.012f1

f A sample solution is No. 11 of the same as in Table 1; ft By
potassium persulfate method
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Spectrophotometric determination of phos-
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In the spectrophotometric determination of dissolved
organic phosphorus in sea water by the heteropoly-blue
method, the dissolved organic phosphorus is usually
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oxidised into inorganic phosphate by potassium persul-
fate prior to the determination. However, for the
oxidation of the dissolved organic phosphorus in anoxic
waters occurring in the lake Hamana, it was confirmed
in our experiments that the potassium persulfate meth-
od was not effective because of a reducing atomosphere
in the anoxic waters. In the present work, following
procedure by the use of a mixture of conc. HNO; and
HC1O, which is a stroger oxidising reagent than the
above was established for the preliminary oxidation
and the determination of the dissolved organic phos-
phorus under such conditions was made as follows.
Twenty ml of a sample solution is heated with each
five ml of conc. nitric and conc. perchloric acid on a hot
plate until dryness. After cooling to room temperature,
ten ml of water and one ml of 5 N sulfuric acid is added
and residue is dissolved. The solution is transferred into
a 25 ml volumetric flask with water, and the blue color
of phosphorus-heteropoly blue is developed by addition
of 4 ml the color-producing solution containing am-
monium molybdate, ascorbic acid, and some others.
The absorbance is measured at 867 nm using a
5cm cell. The proposed method is particularly
applied for to determination of microamounts of phos-
phorus (P>1 ppb) in the anoxic waters occurring in
bay.
(Received Feb. 5, 1982)
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LEERD) A L7chy, TofR4Fe NaBH, $RiET
AAEZERRRE (2 - T, bFERCERTS -, 77
S VIEEHEY S FARGDRERTHD) BREV
B Zn AT ERFTRIK LT E D L0 5o
Stc. AR TIIERC I DELXHET DD, Eon
D7 NV IALKBEORAETT B LR, |ET Lic. iy T
D Zn FERG NaBH, ¥y REDB G ThEXho BILH
WX o THER LT Vb KRy —ERBIHSE LR
TR A3 5 i 7, (collection mode) TH - 7=
N, ABIRTIET F T e Fei v b ) v AR AR
WTHRE LicT v MEKRERHET S Z L EBIR
FAE i & & K, (direct-transfer mode) ##LH L,
BHERA, BEHEO EEME, TETHR 7% ECOWTH]
Y O FB: (collection mode) » HhEg L7z,

2 R
2.1 53 =

FFIEFRAYEEF LY T AEK: —EROT 5
EFRAVEEF LYY AMREZREIRY, 0.1M (M=
mol dm=-3) JKER{LF b V7 AT EM LT B Y PEK
VM A S O FBEEFRL L T 2

T ONORBERIAEY LR TH 5.

2.2 HZBPRUKRE

FF-#OREE O RIEIT A VW EBREE & ORI ILET
WY 2EACTH D, KELSEOBEEEIIRERYD TR S
NTW5DTZZTIRAEAETS.

EHES: 5 ARNOETEAMA 0.5ml, 1 ml, 2ml,
Sml oy 0&EFA Wk,

<4 7 rv ¥, } :Gilson ##%! Pipetman P 1000 7%
Awvi.

Frass:Fig. 1, Fig. 2 [ R+ X5k 3fM vy 7R
BMobhorH V.

23 ERIRE
collection mode DKE(FEFTAREAYH B & X ¢
ARy & A CEfFE 1TV, Fig. 1 (A) WiRT X574k

2 cm
D

A B c
Fig. 1

Reaction vessels for (A) Zn method and
NaBH, powder method and (B~D) NaBH,
solution method (I)

a : Rubber septum

k 535

Fig. 2 Reaction vessel for NaBH, solution
method (II)

a : Ts joint; b : Silicone-rubber stopper

IEAEB T, foks, W O EE D FijERY R/t - T
collection mode ¢ Zn ¥ 0Y NaBH, ¥y kP42 K0
FecERA L.

direct-transfer mode DKZEALBFAFRNEZH S &
% : Fig. 1(B~D) &iR3 X 5 RIBARTH b Lo
ViER TRV FE A PR U7 T LW VBB IR B R D, T 7,
VB ORERT Y AN, ZORBEKEMY & EEE
(AR » -V -7y vt ASD-1A T) A
E, 75 ve e —TEETDH. KEMYREAKES OM
Fay 2EREIC “sweep” MBI LTT7 AT VHF 4+ ) ¥
— H AR U, D rubber septum s HEE
BTTrSe VekrvlEr )y ABKEEALUTER
LicT v aAbKEE BRI AR LI KE L L7
NIV F YTV —FHATTATY (BR)-KEFLEF I
B, FEFHEXv 771y BHFETEH. CoFER DT
[NaBH, D) | &S Lt 5. ek Fig. 1(B
~D) WRTRIGESR D5 b, ABHMEE2 20ml Tix
Fig. 1(B) ORJIEAR%, 5ml 3k 10ml o REHAR
Tt Fig. 1(C) %, =RFHAFE 1ml it Fig. 1(D)
DIRIGHEBYHG., EHie NaBH, B Q) L35l
w2, Fig. 2 WiRd X5 s RIBEHDPC —EEDT + 5
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b FekwfEr b)Y ABEERED, 1222, b
T, EEECREME X% L wl moUBHER Y
D) 2 va aREHT I BEAL, EEL
e FNAEKEY T AT vF )V —HATRDICET
WHEALCRE LY 7wt T5. ZofEYH
F [NaBH 7@ (1) | LS 2123 %. 2o NaBH,
Wik (L) T, KECHREEEO 77 v v — %
WoshL, €=1%7T Fig. 2 WiRTILCERZIRET
o g 7. NE&E O 2, 71k NaBH, ¥ (D
L Fkg “sweep” frfEiic LicE % THIE L.

Z D X 5l direct-transfer mode “TlI,
mode @ L F(TAAIR TH - ToKELYFEEFEFOH
sty DUk 2) o Fig. 1 2} IS LT T
5 AR THES L.

WTTho mode DEFHCH KBEMBFELEE L —
F—OciEt v 2 A EED U A lifh LT
RARDOKGZTEHIETID B

3 RER&BES

3.1 JIEFRHDOHKE

5 AN O T HICEE 2 NE T 5 O &t
AT FTheb bk SME ORERRE, 742 vHr A
O, KROMEEAMLF L) &7 v bKERE
D&M (TA=TvF v ) Y —HADWE, REMER, 7
POk Fek v b Y Y ABKORE SIEAR, ERE
FRPEREIR &) HEE LG Lic. ZoERD S LT, &
Bl RET Lic NaBH, #iges (D) oD wEH ek
TRIE &M% Table 1 i3, %% Zn ¥ NaBH,
MERE BT HWERMF (EBEERLES v D<17
v PRI, LEFHEEOHNMEE, ¥ 2775 vOEN K
M7 &) WLHERY ER Ui THEE L. XAPRTD
Zn %2 NaBH, B REOE#EMESRFLZERA LT, T
NTHERY EFAUTHD Z EXFER L.

collection

Table 1 Specific experimental conditions of NaBH,
solution methods for hydrogen telluride

evolution

NaBHjy solution NaBHj solution

method (1) method (II)

Sample size 20 ml 200 pl
Reaction vessel Fig. 1 (C) Fig. 2
Sodium tetrahydroborate solution 2 % (w/v)-2ml 1 % (w/v)-2ml
Acidity 5.0M HCI 5.0M HCI
Hydrogen flow rate 3.0 1/min 3.01/min
Argon flow rate

Carrier gas 3.0 1/min 2.0 1/min

Auxiliary gas 1.0 1/min 2.0 1/min
Flame height from the top of 6.0cm 6.0 cm

burner head
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BEAEELED L & TR b T A A DR ER% Fig.
3 wRd. Fig. 3 wniBERL, BEFIEtvsrr
DE—I7EIFTFAABER LTy F LEHDT,
FZ R S PPIEDEBETHSH. X e— 7 HBE Y& L
ey Fig. 3 L3 W UBRERVZEB bhic. Tok
Fig. 3 OKBRBED hEOF LB R ThEhON
ETORER FRZRT.
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10 102 108 10? 105 108
Tellurium, ng
Fig. 3 Analytical calibration curves for tellurium
by hydride generation-nondispersive atomic
fluorescence spectrometry

QO : Zn method; @ : NaBH; powder method; O
NaBH, solution method (I); A : NaBH, solution
method (II)

Fig. 3 Of5iR %Y L L TRDT-BHBRA (S/N=3
Wh 2 BT NE) & TV VEVCHRE L ro a3 2 AR
% Table 2 R3. BV CTLR~7-X 51, Zn i
T NaBH, By RESBERA, Em TR, BEHO
EE, RIRERRE L E DA TEH > Tiery, S
= U7 NaBH, kg (I) ZovdI) & X % direct-trans-
fer mode %M 3% L1 X » T NaBH, ¥y Rikox
HhkE{HES i (Fig. 3, Table 2). Zhil, B
iz Chapman S99 58 2URXTWA X HR-T AL
DER A TRIT I W TER LicT A AAEKRESIFF TR
RETHY, NKCHIEBPISERTHIO Zenb
collection mode X b ¥, direct-transfer mode DT 5 »3
FFRERNE OhI-d0 LBbhs. XETH OIS
Wi, Fig. 3 % Table 2 B3 p0hb X557 + 5
EFRATYEEF Y)Y ADRSHIEG XD BT A
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Table 2 Detection limit and reagent blank in the
determination of tellurium by hydride
generation-nondispersive atomic fluores-
cence spectrometry

Detection limit Reagent blank

(ng) (ng)
Zn method?t 2 30
NaBH; powder methodt 30 500
NaBH, solution method (I)tt 4 10
NaBH; solution method (II)1t 8 0

t Collection mode; 1t Direct-transfer mode

LA LERHIBASRES. Ll bT bFebr
RUMEF P YT A, MR, SRS VCIEBEROV-TH
DETH{FH T, collection mode = direct-trans-
fer mode WXl FEHTHZENBHTHY, BT
FALDINC e, AR, TVvFEv, LV
EDKFALHERTEDOEIGIT S IRIE—Fe &M T T+
DRBILAETRT EADHH IV LERTHD. T
MMEARZEAEROREILH & LTEBIN % 7o filixiz &
A ERMi 570, Fig. 3 Kot Table 2 7 B34y
2B X5 b RRE N Ak Zn 35T, Lo col-
lection mode A @A XN TBDIL, FidBo 71k
KEORREMDIHDE NS IR LAT FIe R
FRYVEEF PV Y AXDSRITHNNEELD, o TEILK
G BN EDREDHERTHH EEL LIS,

33 AEBEERETEDOTH
Fn 500ng CEHLRICETFRE Y S ArDE— 2
RIO 10 Eo# bR LHEDOBBIEE (X EEsEREE

s— v F) X, Zn BT 6.2%, NaBH, ¥ERET
6.7 %, NaBH, F#%(I) < 6.3 7%, NaBH, B

(II) C 5.3% Thot. TDXHCHERECOWT
134 H R B B\ collection mode & direct-transfer
mode DENCILIZ & A EHENE bRich - 7.
CXHERY CFEEAR L 19 HoRELR (Frac
®F LT 1000 £513L7) W onWTT O FESL DR
B IRFiE R S Bl NaBH, gk ROV o
e ATRY T NaBH, MyREOHKER LIZER CTH
DORE xR L. 20X 5 e T, KELWEREIE
A WERT RS F® e ICP BN H DR &
HFF—K LTS,

t 8% &

iRV > NaBH, ¥yRiEic ki) 5 Rk & inaldEaE
ABEKR O L DD W B TR G S hicZ LA KE
wikzE X h, NaBH, ks (direct-transfer mode) %
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HATAZ L0 X - T LT T L L BE & CER
WG Te o T, X T D KEALE R - IR BUR Tt
K3 BT BT, Zn @i (collection mode) AiMthod
3> NaBH, X b BHBREAO N TRRERL T
LH, SEHRCEE U #iat U NaBH, ik RO
(I 4%, Zn XY B RELSBETH D, EETRD
Zn ik MEE ThHDOT, HEREFO HET L
OB Ty @B cEs 0L Bbhs., Beoo
NaBH, BH®REAFARICYFRETRCS IR L THE
HT&s0T, 4% B5KFELAl-IEoBIR T EE
SO =R T HTFETHS.
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Comparison of hydrogen telluride evolution
procedures in the determination of tellurium by
hydride generation-nondispersive atomic fluo-
rescence spectrometry. Taketoshi NakaHArRA (De-
partment of Applied Chemistry, College of Engineering,
University of Osaka Prefecture, 4-804, Mozu-Ume-
machi, Sakai-shi, Osaka)

. A comparative study for the determination of
tellurium by hydride generation-nondispersive atomic
fluorescence spectrometry has been carried out by
utilizing two types of gas handling systems; one of
them involves hydrogen telluride, generated by either
zinc tablet(Zn method) or sodium tetrahydroborate
powder (NaBH, powder method), to be collected in a
vessel followed by introduction of the hydride into an
Ar(air)-H, flame (i.c., collection mode) and the other
the hydride, produced by injecting either sodium
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tetrahydroborate solution into a sample solution (NaBH,
solution method[I]) or sample solution into a sodium
tetrahydroborate solution (NaBH, solution method[II]),
to be introduced directly into the flame (i.e., direct-
transfer mode). Detection limits(S/N=3) are 4 ng,
8ng, 2ng,and 30 ng of tellurium in NaBH, solution
methods[I] and [II], Zn method and NaBH, powder
method, respectively, and reagent blanks (corresponding
to analyte mass) are 10 ng, 0, 30 ng, and 500 ng of
tellurium. Analytical working curves obtained with
the first three methods are linear over a range of ca.
4 orders of magnitude from the lowest determinable
amount of 10-ng tellurium, whereas the last gives a
linear dynamic range of ca. 3 orders of magnitude
with the smallest determinable amount of 100-ng
tellurium. There is little or no significant difference
in reproducibility of signal measurement and inter-
element interference effect among these four methods.
(Received Apr. 7, 1982)

Keyword phrases
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tetrahydroborate ; metallic zinc; collection mode ;
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2.1 HERUKE

ARETE N LT SRR AL 2 v Ty 0.01 M JKisHE L
L, ¥V — MEEED IZX - THE%E L. BDAS I ONiZ
FothoREE, RUKEIBHRD LRRTHS.

22 BRI

8018 LUF DX LWL 25ml 2 A7 5 A 2R
h, Zhic 2.5x10-3M BDAS %% 2ml, K@k
rywac pH 8.7 S LA 0.1 M R oREERK 10
ml, %0 0.0lM CTMAC %% 3ml %inx, FicA
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2-2 OEEERIEICH > TH b 583-BDAS-CTMAC
=ndktk 0 WINE RO CTMAGC OffEfE L\ 8-
BDAS —iigifborh#k Fig. 1 iR, gk
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415nm THBH. —J, ZILEaIL 530 nm (TR O
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