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1.Add Acid and sample 2. Heated sample is 3.When all sample are 4.The Acid in collection 5.Through reheating

in vessel and add air cooled and heated the reaction tube automatically the sample reheats
1%~5% HNOzin Collection  condensed in collection Pressure falls fall to digestion vessel for the acid to be
tube and start heating. tube - cycled and digested
Condense/extract Condense/exiract _
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% - ~ KRISS butter cup CRM — plant # = ~ JSAC plastic High level CRM - Plastic
Pb Cd Pb Cd Cr
Certificated value (ppm) 1.05 0.066 Certificated value (ppm) 945 93.6 946.3
Sample 1 (ppm) 1.048 0.068 Sample 1 (ppm) 957.4 88.6 902
Recovery (%) 99.81 103.03 Recovery (%) 101.31 94.66 95.32
Sample 2 (ppm) 1.047 0.067 Sample 2 (ppm) 925.8 89.7 897.3
Recovery (%) 99.71 101.52 Recovery (%) 97.97 95.83 94.82

% 7w ~ German BAM CRM — soil

(i Cu Pb As VA Ni Hg
Certificated value (ppm) 7+04 262+ 9 185+ 8 13£1.1 990+40 95.6+4.0 493+29
Sample (ppm) 7.02 263.91 190.11 12.54 969.49 95.89 51.09

Recovery (%) 100.29 100.73 102.76 96.46 97.93 100.30 103.63

R
BEREHRZEAFPREHA > KA LT
0.015 ppm 0.03 ppm 0.06 ppm 0.12 ppm ’ HEF®RE i
A~ F R R T T RE
g /?J‘ Svw Bk A (0.015 ~ 0.03 ~ 0.06&0.12

FElement Recovery Recovery Recovery Recovery

(%) (%) (%) (%) ppm)it (7Bl 0 - EAFBTE o

Ag 92.97 86.65 87.53 87.95 i fv % 50 10 mlHNOs +1 ml HCI
+180 ppb Au » + % 4t » 5% HNOs 6 ml ;

Al 97.27 92.64 99.39 91.21 g L] R 3208 0 30

Ba 96.06 96.21 96.89 97.24 Ak EAFFRFEFARL LB
F B85%~105 %2 F¥ » dod T i o

Ca 103.97 100.43 97.50 96.54

cd 91.73 92.39 93.07 92.65 @

Co 88.74 93.15 92.70 92.99 _ ODLAB% & i i 5% » BackDu™
FLERTE S RE 0 FAF LML W

Cr 96.59 97.69 97.72 98.16 BREa%E KR RETRELE
BRBR b e B o ) 2

Cu 93.58 94.31 91.54 91.30 Bk 4 Bk g Y g

In 88.68 99.72 89.28 96.83 BB RRICERE G R ERRRS
CFEILE GG e T > B ER

Mg 96.45 95.44 95.65 96.23 foprock 6 m 7 Lk AR KAETE fo

Mn 97.61 97.26 97.21 97.40 ~F v e ek BER

Ni 90.40 89.48 91.23 91.43

Pb 95.76 87.70 88.22 87.74

Sr 97.75 97.78 98.11 98.47

Zn 95.09 92.87 92.39 92.00

Hg 91.72 90.52 90.88 89.97

As 86.04 88.90 91.60 90.91
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Instrument
Nebulizer Aerosalt Nebuliser
Spray Chamber Quartz
Centre Tube Ceramic 2mm ID
Torch Duo Torch
NS s Parameter uv VIS
? B A 44 gk Exposure Time(s) 15 5
A G I A F £ HAs~Cd -~ Cu -~ View Modes Axial
HgfePb~ 2 ; A=t F %tk ESER 50, 10, 20,
! RF Power 1150
30, 60, 100 ppb © 4 153E 427 4c » 1 ppm Y 52 wer(W)
& TR Fighrz % o Nebulizer Gas Flow(L/min) 0.5
. ; Auxiliary Gas Flow(L/min) 0.5
AT REE
+ 9 5 ¢ * Thermo Scientific iCAP 7000 (BN 05 LD LImiD) 12
Series ICP-OES:# {7 & 47 » ¥ minik B th:E# Pump Speed(RPM) 50

EES SR &LV 5
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AP SE 2 2 R ERAPRE T 2300999 EF 2 A
WA o R E §RHELIDL) K+ AR B 5 (50%) T &
32 pEFY(MDL) - H & £ S fF (4o BIB~F) ~ 2
% R E 4 § @ (BEC)4r & B#7T ©

B~ EAMAMZE PR IfeF F & (Unit: ppb)

Element  $H8HR) BEC MDL
As 0.9999 -1.131 70.900
cd 1 0.259 11.100
Cu 1 -0.528 31.750
Hg 1 -0.992 21.100
Pb 0.9999 -1.140 63.100
L ] : . ma‘imu?nmul H::Q[P‘ Cd 228,802 (4471 (Aviah | H::o[‘m Hg 184950 (482} (Asiol) |
: O L -
e, Bl T S
R I TR R B I ST N I I B R M M S M I

L
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B - As & 5 FIC ~ Cd & £ 5t WD - He £ 4t

Ml P 220353 (453} Asish | e M 2 Cu224.700 (430} (Aoal) |
T
0 700
250 500
E 200 g 500
> FE
150
E E 300
100
20
s0 100
0 i + + + J
0 20 40 60 80 10 120
Concentration [ppb)
Pasees
3 T i 0329, b R i 0L0s 0128
0 30| 00 [0 000 L st O 0| 00
L] LE) ] L] 1.0000]
EEC T3] | BEC BT
| mgon THIm| | ) TEHS el
, B e
BIE ~ Pb t& € & RIF > Cu iz £ 5

248 &4 41k A
*§ %2 37 As ~ Cd ~ Cu~ HgfePb = 4 » % 3 Cuft **IDL# » # 4~ % 8 &IDL T « ICP-OESE §
iy SRR R RS £ 2 BRR O RS ITRAFLAC D

% C ~ B 1Y % 54 49 & & (Unit: ppb)
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Element —IDL s%f-s MBK  #&1 fow;plb 2 ji)u;pzb e 3 fOu;p::) s%f-s
As 1418 30049 <DL <DL 31192 <DL 31009 <DL 31221 29356
cd 0222 30078 <DL <DL 31006 <DL 30933 <DL  31.078  29.665
Cu 0.635  30.084 <DL 12982 41214 9087  39.199  19.808  47.064  29.671
Hg 0422 30208 <DL <DL 30556 <DL 30373 <DL 30294  29.773

Pb 1.262 30.499 <DL <DL 28.250 <DL 29.705 <DL 28.841 30.099




4 D ~ Graphite Block Acid Digestion System:j i* % &4 +7 7k & (Unit: ppb)

- - e
Element — IDL S”l(“)I()j-S MBK  #*1 ﬁ(;;plb #f 2 jf;;pzb #d 3 -f;;pi) s%fa
As 1415 30225 <DL <DL 29419 <DL 31012 <DL 30990  28.610
cd 0221 30085 <DL <DL 31190 <DL 32225 <DL 30934  30.060
Cu 0.634 30115 <DL 11.934 40211 8248 38577 18286  50.066 30913
Hg 0421 30342 <DL <DL 29955 <DL  31.827 <DL  30.004 30916
Pb 1257 30367 <DL <DL 27987 <DL  28.86l <DL 27446  29.932
ﬁfﬁmk&
AELH ST EER > £¥ iR 6 BT £ HIEE o As~ Cd~ Hg ~Pb% =% % /| **MDL » ¥ ¢}
Cuktj 4 > B %+ 215 ppmm*ﬁaqr~ poe

#E ~ & &7 %k & (Unit: ppb)

HAF & Pk EAb Graphite Block Acid Digestion System
Element | =2 e 3 | & 2 % &3
As <MDL <MDL <MDL <MDL <MDL <MDL
Cd <MDL <MDL <MDL <MDL <MDL <MDL
Cu 652.114 449.128 996.385 597.554 408.735 919.829
Hg <MDL <MDL <MDL <MDL <MDL <MDL
Pb <MDL <MDL <MDL <MDL <MDL <MDL
A4 Fois de v e PR

Wi T E Rw e F R Bl mRs s e o A FHRES ILBé?‘p T 7 4c30
ppbik B i (7 5% 4o v T F ORI /»\ﬁ“%&p*% LA F T A 300~110%2 FF 0 £ m S A 2
’F’Tqﬁ-’?%é‘::’\:'rﬂ:—’ LﬂaT\FO

2 F ~ 5% 2 5PR (%)

HieF X Pk H b Graphite Block Acid Digestion System
Element e & 2 &3 el B2 o3
As 104.0 103.4 104.1 98.1 103.4 103.3
Cd 103.4 103.1 103.6 104.0 107.4 103.1
Cu 94.1 100.4 90.9 94.3 101.1 105.9
Hg 101.9 101.2 101.0 99.9 106.1 100.0
Pb 94.2 99.0 96.1 93.3 96.2 91.5
4L 2
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#E7 5l1ppm? » H4E < HAs
RRCE:




NIES CRMs No.18 * g fiig @ chfd it & 45 & 45

e 1 A2fF B SR E
Email: mountainhuang@joytech.com.tw / simon@joytech.com.tw

A e S 0 E- Ay v emd b P RLTIFLARRY FLFBEAMR R
u’g)g Ir\‘g’*: ,/Edv"lffﬁ uiv);g\«%am_ﬁﬁzc‘ s A p ,ﬁ*‘h,{kﬂ}@t%{;\ JA.gé‘r;J o F] ’/fki % ﬁ?/r"i
B YPBZ T FAETMAR > T AREBRMTLDR EGE o T2 Iﬁk«‘: o Gt R
FPREASTSAST> G o ¥ Lehg AL L4 B9 A (monomethylarsonic acid * MMA)
= 7 Am AL (dimethylarsinic acid » DMA ) % /Fé”“‘}%ié (arsenobetaine » AsB) % o B22RF 5 {81 & fr e
F A SRR B SRR R A T Ao J b A~ B /4J,.i app oo
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Br £ ,437314»? a4 o
§ > 1 5 ICP-MS it BIERAER T H SRR B RAA TR (LC) > {7 L2
BUit B ERGIP T AT FHY » - % LC# 5 Thermo Scientific iCAP Q Series ICP-MS »

FRE 2 - BAsT Y AsT - DMA - MMAZ AsBESHA L £ (R - ) e dr 2 o Fadr 2aE i
s g A iﬁﬁfj\};s £ % 2. ( National Institute for Environmental Studies » Certified Reference Material
No.18 Human Urine) kB A 473 2 L3 7 2 Rl B 4L H 79 kR -

Foo R AP REREES HARM TR

eeh itk (R) CAS # (2o a4

As,
~\ ""OH
OH

TAE (As) 13464-58-9 HO

Pz (As’) 7778-39-4 -
HO™ | OH
OH
I
B9 Amp (DMA) 75-60-5 _As.,
H,c” |\ OH
OH
(@)
AI
o . cq S.,
Z 7 A@E: (MMA) 124-58-3 H3C/ \ 'OH
CH,
| 0O
e i (AsB) 64436-13-1 “‘\As\)L
@ 0
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22 REBSERT
ICP-MS HPLC
Parameter Value Parameter Value
Forward power 1550W Column TonPac™ AS7 (4 x 250 mm)
Mode KED Flow 0.5 mL min™'
A: Milli-Q
Isotope As (75 amu) Mobile phase
B: 60 mM NH,COj3 at pH = 8.9
Cone type Ni cone Elution Gradient
Nebulizer gas 0.96 L min™' Injection 100 uL
Cell gas flow 42mLL" Duration 900 sec
Dwell time 0.2 sec

PRl s %
B i iR AR A 1T R4 Aoc
2 l- A w4 A (A:Milli-Q ~ B: 60 mM NH«COs at pH=8.9) % & 17 Fl ¥ -

= ~LCH PR £

A% & (min) By A (%) #8548 B b1 (%)
0 100 0
3.5 100 0
3.6 0 100
9.0 0 100
9.1 100 0

15.0 100 0




Traces of selected compounds

9000 A
8000

7000 & -
6000 I

5000

4000

Intensity [cps]

3000
2000

1000

AsB ~ As’"~ A " MMAZ DMA% 7 iR 8 SR £ {822 2 hERE X B - RERDER A
W50.1+02-051~225ug/Led B? ¥ g TR 2E (12>0.999) ¥ £ 4 M BEC (
<0.0lpg/L) o ptvb s A it S0 ug/LPF > Heps'd 7 <303 x 10% BEm st 2473 2 £ 5 3
FRAREEREF R ELHFE

Pl

+
140 + As3

120 T

100 1

Intensity [cps] (1073)
8
;

Intensity [cps] (1073)

0 1 2 3 4 5 6 0 1 2 3 4 5 6
Concentration [ppb] Concentration [ppb]

Rel SHEx [%]

i A 566657 s3] 25608 1| I A 148508 LT 25| 7459 605475

I Ll Ly | I | | R L] | | |

i BEC| 0037 ppb| | | lleof [ BEC| 0.005 ppb| I | 1< 5f

MM “1 DMA
150 A : 1
5 5
g g 10
5 100 + : : B s
z Z 100
:
E E
50
Fit] 0 Fit]
W w
Fo F
0 Use| 0 Use|
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Gongentration [ppb] Concentration [ppb]

B 3291355 +£-529 256 356,500 1000

i 907 0T Ty tszen|| | | il 936 et sor 84| 30
®2 0359 I [ | I Ll Xy I I |
BEC| 0015 oy [ [ 1les| L ) o I [ I]e5)

L 1L JE=]] ABlO

250 |

200 1

150 1

Intensity [cps] (10°3)

0 1 2 3 4 5 6
Concentration [ppb]

gl
R 1.000]
[ BiC| 0031 5|

Bl= ~ STEA i & 3 R0 52 8 AW -




FEEPE /Efﬁ‘liqgg'gfﬁﬁiml"/z (IR AR
REERR I Z 0 BREFAPFTE > FEHIR LB R L TRETE o d BRI H AR IR
R & /i‘@ﬂ"-_?fﬁ"’f? BT EEREY Aok e o

e ~FFFERARE - RFERHETIZ 22 1R

Standard ¥ 9 % kR (BEC) REMPHE'I(IDL) = % e T*(MDL)
andart
[ng/L] [ng/L] [ng/L]

AsB -0.031 0.0005 0.0092

As* -0.033 0.0013 0.0257

DMA -0.001 0.0032 0.0633

MMA -0.015 0.0018 0.0359

As™ 0.005 0.0207 0.1963

¥ 02 PR = R B RHET x ﬁr%‘i [

B F BEREEAAHG v T F
AT F BT G /P? Y 5 ASBEEDMA L & & B 5 64.08823436 ug/L > @ %258 %+ 2CoA
7] A ek B AR 1 (AsB 69i12ug/L~DMAI36i9Opg/L)
d >CoA ™ 7| 1 AsSBEDMA sk B » Tt Lﬁé%‘r,%}i,;]‘%c?%; & 5% 2 % #-CRM No. 1871
20 0 2 R IEN kR A Y5 L pg/ LISIRE & s ik Aok T o 21 ¢ Bia 0 ATk
ﬁ;;‘fj:ﬁ%?ﬁé;rrq&:i: s SFEH e kb i & B e E T & 3890% o

%3~ CRM #18 #- #2075 &2 AT ER kécgﬁvg—‘;%

AsB As™ DMA MMA As™
Sample Name Conc. Conc. Conc. Conc. Conc.
R(%) R(%) R(%) R(%) R(%)
(ng/L) (ng/L) (ng/L) (ng/L) (ng/L)
CRM#18 3.204 0.057 1.718 N/A 0.073
(20 %) i ' ' i
CRM #18
) 4.199 99.5 0.930 87.3 2.780 106.2 0913 91.3 1.224 115.1
(#2082 )+1pg/L
STD—-1pg/L 1.061 106.1 1.067 106.7 1.044 104.4 1.044 104.4 1.069 106.9
2+ 2
e

~ 49 %1 * HPLC® FICP-MS+ **KEDH#5* & » ¥ .47; reehd R 50 Tt i (YAPSCL) o Bl
EA DA ’ffr’f{rmk)§~ B oo pob s LCHR ™ RHTiE %7 Y sB ~ As®" ~ As®" - MMA 2 DMA &
ek > HiE R M2 2% 7 £ 200.999 -
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Graphite Digestion System

ECOPRE
BaekDu'

CUSTOMER CENTER TEL.82-2-809-7847,82-2-809-7848 www.odlab.co.kr

Graphite Digestion System

e UP TO 45U L temperature Control (¢uu~<Z4uv)

BaekDu' Teflon Digestion Vessels
Graphite Blocks e Patent rights in 7 countries.
o Teflon coated blocks to resist corrosion e Dupont’s 440HP high purity material
e User friendly custom-made blocks e Support 60ml, 100ml, and 300ml

o Collect volatile elements and acid




BaekDu Digestion Vessels

Emission/Injection
part

/6HOIe
B

Screw
Screw

Design Features

A high purity PFA Teflon digestion vessel is comprised e Made of the 440HP PFA Teflon material produced by DuPont.

of Digestion vessel and Collection tube. in the U.S.A.

When the vapor from Digestion vessel passes ¢ Heated up to approximately 260°C in the continuous temperature.
reversed U-tube, the vapor is air-cooled and ¢ Digested by recycling after adding acid once.

condensed and the gas is emitted to the highest part of o Collect and digest volatile elements like Hg, As, B by Collection tube.
the Collection tube. Each part is designed to be tightened e Protect an analyst from harmful gas generated by pre-treatment and
by turning screws to maintain the reacting pressure. extend the life of the fume hood in a lab.

o Used longer time than glass tubes and saved experimental cost.

BaekDu" Digestion Vessels

©)
coeionhe 2 S o o o o
@ Cover ®
®NTube

(©Middle tube
H H H H

Diesion V! | [N — _— ]
1.Add Acid and sample 2. Heated sample is 3.When all sample are 4.The Acid in collection 5.Through reheating
in vessel and add air cooled and heated the reaction tube automatically the sample reheats
1%~5% HNOszin Collection  condensed in collection Pressure falls fall to digestion vessel for the acid to be
tube and st/art heating. tube / T cycled and digested
Condense/extract Condense/extract _
=1 STEP Z2STEP 3STEP(END)

Sequential Processing

After heating is started, heated acid gas passes the reversed U-tube. Acid gas meets cold air to be air-cooled and
condensed and then it is accumulated in the collection tube. Once all acid in the digestion vessel moves up to the
collection tube, reacting pressure gets lower and the liquid in the collection tube starts to drop to the digestion vessel.
This processing is repeated by reheating until the sample decomposition is completed.



Application

1. Condition of Digestion - Soil (by DIN 1SO11466)
Insert 1.5g or 3g of the sample

into Digestion vessel
e 1.5g : Add HNOs 3.5ml and HCI 10.5ml to Digestion vessel

3g : Add HNOs 7ml and HCl 21ml to Digestion vessel ”
e Insert 0.5M HNO: 7.5ml into Collection tube
e After adding Acid, let stand at room temperature for 2 hours Digest at 130°C for 2 hours

After cooling, move remained liquid in
Collection tube to Digestion vessel.

Clean Collection tube using distilled water
and move it to Digestion vessel, too

! H
Mass-up (1.5g to 50ml, 3g to 100ml)/
Filtering (OD-98-FM)/Measure

5 Clean up Digestion vessel using a
ez - detergent and then make a cleansing

solution at the rate of distilled water 7:
HNOs 2: HCI1 and heat them up

Application

2. Condition of Digestion-Dried Shrimp(available to similar samples)

Insert 1g of the sample into Digestion

ezl @ Add HNO3 15ml, HCI 3ml, and Perchloric acid 0.5ml to
| 5 Digestion vessel
‘ e Insert 1% HNOz 6ml into Collection tube
Heating at 220°C and temperature down s

to 150°C(Repeat this step three times)
Use HCI if the sample includes lots of

Ca like an anchovy because sulfuric
acid may cause precipitate

Analyze 50ml mass-up




Application

3. Condition of Digestion - Chrome VI(EPA-3060A)

o Dilute NaOH 20g and Naz2Co3 30g with 1L distilled water to
make the digestion solution

e Add 50ml digestion solution heated to 90°C~95°C

e Add MgClz2 0.4g

e Add 0.1M Phosphate buffer 0.5mL

Insert 2.5g of the sample into Digestion ‘

e Control PH7.5 + 0.5 using 5M HNO:z
(Digest again if the range is out of PH7.5 + 0.5)
o Clean up Digestion vessel using distilled water

vessel

Cover the collection tube with a watch ‘

glass and stir for 5 min.

Application

4, Condition of Digestion-Sludge, Precipitate

e Add HNO3 4ml, Hydrofluoric acid 3ml, and Perchloric
acid 1ml to Pressure vessel

e Keep uncovered and Heat to 100°C for about 40 minutes

Heat up to 90°C ~95°C and stir for ‘

60 min.

Cool at room temperature and filter ‘

(OD-98-FCR)

Analyze 100ml mass-up UV

Insert 0.2g of the sample into Pressure J
|

o If digestion is not completed, digest again adding
HNO3z 3ml, Hydrofluoric acid 1ml

vessel

Close the cover of Pressure vessel using
a wrench and heat up to 200°C for

5 hours.

Dry up at 100°C after cooling

Mass-up / Filtering (If necessary)/
Measure
|

Clean up Pressure vessel using a
detergent and then make the cleansing
solution 20ml at the rate of distilled
water 6 : HNOs 2 : HF 2 and heat
them up






