graphite-furnace atomic

absorption spectrophotometer GFAAS
Hitachi Z-2700 polarized
Zeeman background corrector

beryllium hollow cathode lamp

Hitachi Co. Japan 10 mA
234.9 nm slit width 1.3 nm
30
Pyro Tube HR

pyro tube HR Hitachi Co. , part No. 7J0-8880

argon
99.99%
carrier gas cooling gas
microwave accelerated reaction
system
CEM U.S.A. MARS-5
sensor
ramping time holding time
HP-500 Teflon-PFA
120 mL 1200 W



300 W 600 W

Hamilton HVP-3 valve

12. volumetric flask

19

13

37600

6.
CEM 7 mL <0.1g
920271
7. hood
Lab Art
8. adjustable digital micropipet
a John Poulten Ltd. England
R880/A 5.0 50.0 pL
b eppendorf Germany
2.00 20.00 pL
c Mettler-Toledo GmbH Germany
20 200 pL 100 1000 pL
d Gilson France
1.00 5.00 mL
9. disposable pipet tip
polypropylene
10. vortex mixer
Thermolyne Corporation lowa U.S.A.
11.



13.

14.

15.

16.

17.

18.

Iwaki Glass Co. Japan 10.0 25.0 50.0 100
500 mL pyrex A

graduated pipet
Iwaki Glass Co. Japan 1.00 2.00 5.00 10.0
mL pyrex

microsyringe

Hamilton 10, 25,50,100 500 pL
GFAAS
100 mL 130 mL TOP
Mettler Switzerland AJ 100
0.0001 g
Gast DOA-P104-AA
silica gel Mg(ClO,),

19.0asis cartridge

Oasis HLB particle Water N-vinyl pyrrolidine
divinylbenzene 11
copolymer particle size 54.4



Hm 150 mg oasis particle

pp cartridge oasis particle
Be(acac), oasis
cartridge (pre-treatment)
2 mL 10 mL 25 mL
( 11.3 mmol pH=6 25 pL
acac) 1 mL
2 mL cartridge condition 10
mL
20. pH

Universal test paper pH 1.0-11.0 Toyo Roshi Kaisha, Ltd.

Japan
21. brown bottle
10 20 50 100 mL Pyrex Ilwaki Glass
Co. Japan

Millipore Simplicity system (made in France)
simpliPak 1 0.2 pm
18.0 megaohm-cm

2. HNO; optima nitric acid

21



10.

Fisher Chemical Co. Pittsburgh, Pa, U.S.A.

70% (w/w) 5ppt( ng/L)
0.01 20 ppt
HNO; GR
Merck GR 65% (w/w)
1 1 8 M
stock standard solution
Be,O(C,H;0,)s 2% HNO4 Merck ICP
standard 1000 mg/L of Be?
acetylacetone 2,4-pentanedione
CH;COCH,COCHs; Tokyo Chemical
Industry Co. 99%

CH;COOH glacial acetic acid

Aldrich and Sigma 99.99% 17.5M

CH;COONH,; ammonium acetate

Merck GR

CH;0H methanol

Merck GR 99.8%

H,O, hydrogen peroxide

Merck 35% (w/w)

K,Cr,O; potassium dichromate

Merck GR 99.8%



11.

12.

13.

14.

H,SO, sulfuric acid
Merck GR 99.8% (w/w)
NH3.q ammonium hydroxide
ARCH Co. Norwalk U.S.A. semiconductor grade
Certified Reference Material BCR
No. 62 Office for Official Publications of the
European Communities, Belgium
certified values
cleaning solution
59 K,Cr,0; Merck GR 10 mL
Merck GR 200 mL
Merck GR 11 8 M
HNO;, 3 blank

23



o o0 A~ W DN

=

ppb ppm

8 M HNO; 12 h
10.0 mg-Be/lL  Be*
1000 mg/L  Be** 10.0 mL
10.0mg-BelL  Be*
100 pg-Be/L  Be*”
100 yL 10.0 mg/L ~ Be** 10.0 mL
100 ug-Be/L
18.23 g CH;COONH, 770 pL
50 mL 50M pH 6.0

4

24

100 pL



1.46 g CH;COONH,

10.0 mL 20M pH

31 mL

NH;(aq)

(Olive leaves)

No. 62)

105 4

40 mesh

(1 29

62 pL
6.0

500 mL 1.0 M
pH

(BCR CRM

2
mortar and pestle
420 um

dry weight

24

magnesium perchlorate, Merck GR

silica gel

25

20 mg



BCR No.62
7 mL
microsyringe

ug-Be/L Be"

Be2+)

3-1

0.20 ng Be
31
0.200 ng Be**

BCR CRMNo.62

26

(

100

0.40 ng

Be



mg 7-mL 0
-0.300 ng
650 pL

NO,
P/N 301610 20 in-Ib 7-mL

[ 3-2
] 120 mL 10 mL
7-mL 50 pL
. ¥ &
T @
C=; s
I,f —
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Dry olive leaves (20 mg)

l‘ Add conc. HNO; (650 L)

Microwave Digestion at 85  for 10 min

«<— | Add H,0, (50 pL)

Microwave Digestion at 85  for 10 min

l

Adjusted the pHto 5- 6 by 1.0 M NH,

|

Add NH,OAc buffer (pH=6, 22.5 mmol) and acac (50 uL) to
form a Be(acac), chelate

<—— Pre-concentrating with two
pretreated 150 mg Oasis
cartridges in series

A

Each cartridge was eluted with methanol
and adjusted to 1.00 mL

!

500 L of cartridge 1 and 500 pL of cartridge 2 were mixed

<«— | Inject 20 pL

Measure Be by GFAAS

3-3
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7-mL

200 mL
NH3(aq)
pH 5.0-6.0 22.5 mmol
pH=6.0 50 pL acac
1 h acac

[Be(acac),] Oasis cartridge
150 mg Oasis particle, Waters Co.
cartridge [Be(acac),] 1.00 mL

2.00 mL 0.1 mL
cartridgel  cartridge 2 500 pL

microsyringe 20 pL
3-1

absorbance

29



Condition Load

3-1 Be?**
Step Start Temp. End Temp. Duration Time Flow Rate of Argon
) () (sec) (mL/min)
Drying 55 60 35 200
Drying 60 70 20 200
Drying 70 120 20 200
Drying 130 400 30 200
Ashing 650 650 40 200
Atomization 2500 2500 2 0
Cleaning 2600 2600 5 200
4.
2.0 mL 50 yL acac 250 pL
2.0 M pH=6.0
0-8 pL 100 pg/L Be**
1.00 mL 1
Be(acac), 20 L GFAAS 3-1
y X
5. Oasis cartridge

Rinse



Elute

1 Condition
cartridge
2mL Oasis cartridge
150 mg Oasis particle, Waters Co. 10 mL

Oasis cartridge
Be(acac),
condition Oasis cartridge
cartridge
10 mL

Oasis cartridge

2 Load
NH,OAc buffer acac
Oasis cartridges Be(acac),
cartridge Oasis cartridge

Oasis

cartridge 34
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Cartridge #1

Cartridge #2

e rubber stopper

@ Suction by a pump
Side arm flask
34
3 Rinse
cartridge
Be(acac),
4 Elute

cartridge

32



Be(acac),

cartridge 1mL

QOasis cartridge

1.00 mL

3-2

GFAAS
Light Source

Lamp Current
Wavelength
Slit Width
Carrier Gas
Interrupted Gas at Atomization

Sample Volume Introduced

Tube Type

Signal Mode

Background Correction

Hitachi Company Z-2700
Hitachi Be Hollow Cathode Lamp
10.0 mA
234.9 nm
1.3 nm
200 mL Ar/min
0 mL/min
20 pL
Pyro Tube HR
Peak Height

Zeeman Mode




5%

(y=mx+Db)
100
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