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1. Scope and Application: For collecting samples for analyzing heavy metals using A.A.S.
2. Necessary Equipment and Supplies:

1) Sampler.

2) Polypropylene (PP) or other plastic jars.
3) Conc HNO:;,

4) Disposable PE pipette.

5) pH testing paper.

Al mlmie] e 585 S Il AL (el a3 Jal e il el 2 kel g Jlanall 1
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3. Sampling Procedure:

Ol Jalaill e W1 ¢l a1 eaisall of siall

1 8 4l
2007 Sall o5 gl
6 (x3 dadnall

iS4l ) 3

Step

(5 shaall) Operation Remarks (<Uad) Jardl)

1 Set polypropylene (PP) or S Olas g Sl e sle s aua
other plastic jar* into a LSl Ao Y1 e JaT g 55
sampler. bl 34 &
* Acid rinse jars before use i aeally @l sl Josy o8 *

Jlaziny)

2 Rinse the jar with sample i Al elay clesll oy o
water several times. Dl

3 Rinse PP* containers with el (sl clsla Jusy o8
sample water several times. Sl e Bae Aall clay
*The best sample containers ali - a0 aball duadl
are made of quartz or TFE. b SIS e de guadll
Because these containers are Glgall o of Ly o1 ol
expensive, the preferred G e aladinl Juadd ¢ Ol Alle
sample container is made of Gl sl Olas s (sl (e de siiae
PP or similar with a O P e S I
polyethylene (PE) cap. N

4 Collect the sample and pour G e 5 Al ae A
it into the container. REPIENT
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Step . -

(5 shaall) Operation Remarks (<Uaad) Jadil)

5 Add 1.5mL conc HNO; / L U (e 1.5 mL ALl L8

sample with disposable PE
pippet.

Al el S A a3y
AL ol g clale slasiuly
33a) 55y aladindl)

its pH is lower than 2.

* Add more acid if the pH is
higher than 2. It is not
necessary to check every
time after the sample water
is usually acidified well
with 1.5mL conc HNOs .

6 Fulfill the container with Aall elay 4lall 4y 5lal) cdﬂ-‘ o
sample water and close it il Ldle]
with the cap.

7 Shake it well to mix the i a JS4y Al (s 8
sample water with acid. aeall dual) i

8 Open the cap and check if dad g KU 5 dglall iy o8

20 \@ipH J

G OSIpH  J oS Js 8 *
(o Al dpS dilaly A8 2
pdll (g5 mall (e padd | (aeall
i O 28 ye IS b oS dleny
1.5 < a JS4 Apll (agesd
SSal & Y e Ja
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Step : . -
(5 shal) Operation Remarks (<Uad) Sl
9 Flush the outer wall of the EEEN N | IS N RS TE R
container with tap water to o Alaall Hguall clay 4yl
prevent contamination. gl

weeks for Hg and before 6
months for other metals in
case they have been kept at

4°C.

10 Store  samples in a P I | R B EPE A PN
refrigerator at O p840C Jeada
approximately 4 °C if
possible.

11 Start measurements before 5 luad PR Ll o) jale B

B 8 5 Gl Dpmly gl
Of o abaall A Ay et
4°C Boladan A A
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4. Sampling Flow Chart:

END

sokieY) Alaal budy) abiall 4

Sample 4ue
l

|Set a jar to a sampler ated\ﬁi‘ggtc;ea‘
l

|Rinse the jar sle gl Jowsy o8 ‘ ( 2-3 times &l & ) ()
|
| Rinse containers cibisall daws o

(2-3 times < o &3 ) 0 )

|C(l)IIect and Pour Sl 5 aaalls o

|Aclidacid paes cual | (1.5mL/L conc HNO;  3S,alh s e (s i 1 e 1.5)
!

[ Fulfill el edal 4

|C:1eck pH J e SBs ‘ (if necessary 3,5 pacllia (S 13)
l

| Store Lwaluad | (at 4°C if possible oSal ol &isie 4 da )l dic )

gl
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Standard Operation Procedure (SOP)-02
Pretreatment Procedure for General Metals (except As and Hg)

(SOP ) (susbidl) Jiidl) ¢1 ya
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Prepared by: Date:
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1. Scope and Application: For pretreatment samples for analyzing heavy metals (except

As and Hg) using A.A.S.
2. Necessary Equipment and Supplies:

1)
2)
3)
4)
5)
6)
7)
8)

Turbidity meter.
150 mL Baker.
Conc HNO3.
Watch glass.
Hot plate.

Filter paper.
Funnel.

100 mL volumetric flask or cylinder.

1 a8 daal)
2007 SUl o5l g Ul
5 e 2 sl

s g s g i oAl ALEN Galeall Jilas Jal e cliall L0001 Aslladdl ol aY sciudadll g Jlaal)
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3. Pretreatment Procedure:

bl Jalail 40 31 Aallaall alall o) al) : jeaidall of siall
1 :pd) daaal)

2007 S G 5i\S: &l
5 » 3 sl

Y Al el 3

(;Sffﬂ) Operation Remarks  (<Uaadle) Jalil)

1 Check if the sample water is (Oste e duall sle oIS o) S
colorless, transparent, single Jil 5 e 53 skl am g ccalis
phase and having a turbidity ¢ wm Y 5 INTU o
of <1 NTU and no odor. eloal ad Y Asd
Otherwise, it is necessary to Gl ghadll Cua AdGY) Aalladl
pretreat it with the following Al
procedure.

2 Transfer a measured volume OS5 Bale) dmae dpS i B
(usually 100mL) of JSy da g e A e ((de 100
well-mixed, acid-preserved o A Gaeally dds gasa g aa
sample to a beaker.

3 In a hood, add 5SmL conc e e 5 Alal &8 dale Jab
HNO;. Cover with a watch Sl @Y (e
glass to minimize A8 e dala p Lelaady A8 Al
contamination. (Gl Juledt

4 Bring to a slow boil and ole s ‘“"’J‘ o o8
evaporate on a hot plate to %O ol 10 «Q‘P i: Ar“ Ol
about 10 to 20 mL before S ol dd el o
precipitation occurs.

5 Continue  heating  and Alal ae cpiadll Jush 8

adding conc HNO; as
necessary until digestion is
complete as shown by a
light-colored, clear solution.

(Do not let sample dry
during digestion.)

Ll sie S G e
Sadd g 0 A Jslaa ek
P s Al g Y )

(el
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Step . . -

(5 shaall) Operation Remarks (<Uaad) Jadil)

6 Wash down beaker walls dala) 5 bl gl ey A8

and watch glass cover with
distilled water (DIW).

Ll Adaaill Aardid)l 4l
Al Jaly 1) hidl

7 Filter it if it  has il s 8 Al mud gl A8

precipitation. il gy e g siad
H

8 Transfer it to a 100-mL x> o G Al Jiy B8
volumetric flask or a 8355« Alshal A 5l da 100
cylinder with a stopper with ALl B gaall Jusay L]l e Bl
two 5-mL portions of water, ot obiall sl e o 5 @ e
adding these rinsing to the S GosW Lsla) 5 o3 dS
volumetric flask or the A gl
cylinder, too.

9 Cool, dilute to mark, and Al s aall gy il L8

mix  thoroughly.  Take
portions of this solution for
required metal
determinations.

eya a8 Qe (o LI
Qs o) jaY gl Jglaal 138 (e
_g._a}lh.d\ Q.Jbu.l\
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4. Pretreatment Flow Chart:

END

A Y Apllaal) Adaad (L) il 4

Sample 4ue

l

| Transfer to a beaker s J)Jilbaé | (100mL  J« 100)
l

| Add acid Laesdilabiad | (BmL conc HNO, S e cis3Y1 aea (0 Ja 5)
l
| Heat owiliad | (to 10-20mL  Je20-10 s )
l
| Add acid oaesiilabiad | (until digestion iscompleted gl ol s )
l
| Wash down Ll Jsbs J) Jstlh 3 | (beakers and watch glasses 4 zla ) 5 sl

)
l

| Filter il | (5mL conc HNO, Sl <38 s a5)
l
[ Dilute el | (100mL  Ja 100)

gl
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Standard Operation Procedure (SOP)-03
Preparation of Calibration Curves for metal analysis
(SOP ) (ombidl) Jurlill) ¢) )
Odbnall Jadail o U 5 pulaall (e jpans
Prepared by: Date:
Chemist
Reviewed by: Date:
Laboratory Chief or Quality Assurance Coordinator
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1. Scope and Application: For preparing calibration standards to prepare the calibration

curve of the target elements for analyzing heavy metals using A.A.S.
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2. Necessary Equipment and Supplies:
1) Volumetric Flasks with stoppers ( the volume depends on what you will prepare).
2) Graduated pipette for acid.
3) One mark pipettes for standards ( depending on what you will prepare).
4) Plastic containers.
5) Marker.
6) 1000 mg/L Standard Solution for the target metal.
7) Conc HNO3.
8) Distilled water.
9) Tray (Container).

dal e aglhaall juaially (aldll 5 plaad) Jaie juzaatl 43000 5 el Jllae juiasdl s gaadaill g Jlaall (1
(oW Galalia¥) fipesish s i aladinly LGN aladll Jila
gpa gy il 2

(ool gl Le e lgana adiny ) Ghlas pedpeaa 3150 (1

waallis pnadal (2

(o i Lo e L aainy ) bl dllaall san) 1 Adlall 3 sl (3
ASiudhalbds (4

e o (5

sthadl) paially aldll /1000 S 538 paall Jslaa (6

S G e (7

Rl (8

(ass) e (9

3. Pretreatment Procedure:
A oY) Aadlaad) A ) 3
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Step . s be
(5.skil) Operation Remarks Juadall)
1 Get rid of tap water inside Ja gl Hanall cla e palds
flasks. LG sl JAla

Rinse flasks with stoppers
with distilled water (DIW)
at least twice.

slalls he Y1 5 (3)) sl Jausis o8
) e o e sl

Pour some DIW in the
flasks.

d';\.l )LE.A}\ sl e d;:ﬁ c..a
REBEE

Add a certain amount of
HNO; using a graduated
pipette to make 1% acidified
solution. (It is not necessary
to measure acid very
accurately. If Acid rate is
69%, add 1.5mL to 100mL.)

Uaes (o Adme S Cal
Al dalal) aladiuly g3Vl
dsly anse Jslas e Jgaall
ot ol ge ol ) %1
D858 U8 Y Adle 48y sl
do 1.5 caal %69 el
(.de 100 G52 JS1 (aes

Add a certain amount of
Standard Solution with an
one mark pipette and dilute
to mark. (Keep HNO;3 and
Standard Solutions in a
container as possible to
prevent contamination to
others.)

sbaall e L3S (ol
Adle @ld dale aladiuly 5 bl
.éJij\GlD.LSJ“_;\AJAAth\j
dllaall 5 @Y Gaes &)
0¥ dgpa o Al b4 L)
S Gl Jlaml ol KLy
(s AY Ll

In case of Ba, Add 2mL of
12.5% NaCl solution to 100
mL.

A el past Ja 4
sl Jslae (e do 2 AlLL
S5 53 NaCl o psedseall

4100 S A %12.5
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Step . _—

(5 shaall) Operation Remarks (<Uaad) Jadil)

7 Shake it repeatedly to mix A S Dge e padlly K
completely. g Y

8 Mark each flask to 8 Jaad o (s aal g S ety o8
recognize.

9 Transfer them to plastic oAbl ddsd Jay 8

containers if necessary to
store. Label them with
information (element,
concentration, date of
preparation, name of person
who prepared).

Aalall Jia i RSE0 clga
Cligall  Gaady & Ladal
cj.gs)ﬂ\ c_),\a.'ud\ (.u.u\) Oila gleally

4. Pretreatment Flow Chart:

END

A Y Aallaal) Adaad (L) il 4

Volumetric flasks dwas 3 )0

!

| Rinse with DIW hid el det

!
| Add DIW e ols 4l
|

| Add acid caesdilal | (to 1%

|

%1 )

| Add Standard Solution (s kel Jsladl dila)

|
[Dilute a4

4/4
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Standard Operation Procedure (SOP)-04
Basic Operation of AAS with Flame Method
(SOP ) (ol Jiiill 1 ja
el Ay phay (g 5 aleaia) sisa g g g s g (] (Sl
Prepared by: Date:
Chemist
Reviewed by: Date:
Laboratory Chief or Quality Assurance Coordinator
& sl s lae)
B sdaa e

Bagall (et (Guuia g (punsi ) el Gouia
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1. Scope and Application : For analyzing high concentrations of heavy metals using A.A.S.
with flame method.

2. Necessary Equipment and Supplies :
1) Distilled water.
2) Acidified tap water with HNO3 1%.

Cabeaia¥) jise i sh g i (& gl A8 pha laiuly ALE ¢pabaad) (e dllad) 380 5 Jlail 3 Gaakaill g Jlaad) 1

.gsjﬂ\
Ay spa dsagdigal 2
kel (1

Yol Ay 5 V) Gmeny (mene jhilesle (2
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Short Title: Basic Operation of AAS with Flame Method ;
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3. Operation Flow Chart:
s 0l) Aglaad bl Bladal) 3

Flame Method Operation
gl 48y b Jads

Turning Off
Instrument the
Gas and Air and Gas and Air Instrument
Preparation Accessories The Analysis Finishing and its
L\UUA\ PN Preparation Julasly 5l el Accessories
sl 56l 5 5 el s ¢ sell 5 el clik)
p Drain Tank Fillin; Wizard Selection i
Air Compressor Gipeall 53 1 e € G ).J\ sl Gas Cylinders Disconnecting the
Preparation & Closing communication with
sl Belia yuiaa Sl il hand 332
¢ e the Instrument

Gas Cylinders
Preparation
Sl il gand s

Nozzle Setting
ashall s 5

Element Selection

J.m,d\ Jkaal

Vial Holder Setting
_mu‘yn s S

) C

Preparatlon Parameters

u\).\a\)l.ﬂ\ mand

Air Compressor
Finishing
o) sl ddaclia ¢l

RO Fllhng
Anilall 4 5\;!\ i

)C

Sample D
Al e

Purging Gas
Gl ) g i

Turning On AS + AAS
+PC

s Ol s el dds
;_u.u\;.“

Burner Setting
Sl s

C

Sample Selection
Al sl

)

|

Parameters

Connect to Instrument/Send

el ) fcsadally Jlasy)

1 |

C

Optics Parameters and Lamp Installati
Ll S 5 5 A el il il L)

C

|

Atomizer/Gas Flow Rate Setup
Ol ) 38N 5 5 Al dlac)

1 |

C

Finish
sledl

1 |

)

>
>

el 5 bl el /gl 5 (bl Ayl

CStart Flame and Measurement/Finish Flame and MeasuremeD

C

1 |

Result Checking and Saving

Lebadn g peiliil) (pe 2SN
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Turning Off AS +
AAS +PC

5 Sheadl 5 cAlall i)

[EREN|]

Dispose Waste
Sample
il e Galal)

Turning Off The
Ventilator
Lalodl clakyf

Nozzle Putting
Away
psh Al clé

Instrument Covering
Dlead) dgdass
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4. Gas and Air Preparation:

1 a8 daal)
2007 SUl o5l g Ul
22 (x4 daslll

1o ogd) g Qi jlad) a4

Step

to be 0.35 MPa for N20O and
0.09 MPa for C2H2,

(5.5h2)) Operation Remarks  (<Uaadle) BER A

1 Turn on the air compressor Al g elsgll Aneln Juidy o8
and close red valve and black daall 5 el aleall @Mely
one below the water trap. bl 3anas Jaud 3 ga gall 3 Y

2 Open the cock of Acetylene Ol &) shul plaa xidy A8
gas cylinder (1.5 round) and O e 8B 5 Caal 5590 laia
confirm that 1st pressure is e ST Lha L
more than 0.5MPa. .0.5MPa

3 Open the cock of Nitrous Sl D) ghaul plaa gy o8
Oxide gas cylinder (1.5 round) Lkl Js 8 ) gl
and connect the plug of the Jsaall (8 mn g ga LS Lgaladiny
heater with the supply (f 5550 e (Olead) cuila dsa gall
necessary as shown in the sl Jas Jag A Caual
table near AAS). LS ) 5yl

4 Adjust the secondary pressure e sl haall daua, o

ausSl 5 Ay 0.35 MPa
J&10.09 MPa  gaad 5 s il
oy
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1 08,4l
2007 S G 9\S: &l
22 (w5 dadall

5. Instrument and Accessories Preparation:

s4ilialae g Jlgadl Jxgas 5
Step . " s e
(5.5h2)) Operation Remarks  (<Uaadl) Jaal)
1 Fill water via the breather at Spry hare e S pall A elall Doy a8
the top of the drain tank. ] el 853 s sall dadl)
lr;: Liquid level sensor [Drain tank
, ) T N = o ' Drain tube
T [_Drain container
2 Set the nozzle of PP B EN PO S EQEITS S (,a
Autosampler(AS).And A RO sl LSl ¥ il XU
confirm that it is not touching A
RO bottle while its moving.
3 Set the vial holder of AS on Sl e i) s S o
the flame side. el paadadl aa gl e Y
4 Add DIW up to the top of the sge Al kil clal Al 8
RO bottle if it is not full. Adlies (S50l ) RO
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1 a8 daal)
2007 SUl o5l g Ul

Page 6 of 22 22 (e 6 daiall

Step Operation Remarks  (<Uaadl) Jagdl)

(5skal) &
Tun on AS and AAS e & e Y A i o8
respectively. AAS sl e g Al palaiay)
After 2 minutes, a buzzer Gl 3 leall Jaay s oy
sounds 3 times to indicate that omandll elgml e AVA Agea
the initialization of the CPU in (N abaia¥l Glead S
AA main unit has been
completed.
Turn on the UPS. Then, turn Dkl gladil axe Baa g Jaddy o8
on the PC. RUITPEN g FE TP B g PN |

UPS

Check sufficient burner from
the table shown near AAS and
change if necessary.

LS Cliall (31 all alasinl e 2SS
Qila g sall Jpaall (8 miage
kel
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6. The Analysis:

1 08,4l
2007 S G 9\S: &l
22 (w7 dadall

:Jaladl) 6

(5 skl

Operation

Remarks

el

Double click on the icon on of
AA Software. The "Wizard
Selection" dialog box will
appear at the center of the

screen.
Select the [Element Selection]

‘Wizard |PietEm Files | Fecent Templates ‘

R

Elemart
Selection

‘;:; a.));),d‘ Lﬁ‘)'l“ u.a\.aala\)_“ GALJJJ
e ebars Sl mhas

K & "Wizard Selection"
R

sl L a8

sle Al & [Element Selection]

2. Select [Flame].

3. Select [Normal Lamp] or
[SR Lamp] from the table
shown near AAS.

4. Check on [Using ASC] .

Then Click on <OK>.

=

et High: O

u ight: 7o
e Opuke
umerfngle: 0 cegree

BirL2H2
1.8Lmin

icon on the "Wizard" sheet _ _ <OK>
and click on <OK>.
O Cancal
Click on the <Select frmmm <Select e ol L
Elements>. e ————___ it . Elements>
| ']
[ [ o [ i Carcel
The "Load Parameters" page s "Load dadia ekt
will appear. Fosk | Parameters"
1. Select the element. M 3| rekerie | aiall jlislb 8]
CEE T B [Flame] oLiak ?3 2

dallle o sl 3
Sl [Normal Lamp]
& =2« s WS [SR Lamp]
Ol ils 3 ga gall Jgoal)
ol Al a4
[Using ASC]
<OK> e yailhad

message will be displayed.
Click on <No> button here.
Then the "Element Selection"
page is displayed again.

If the lamp is not installed, a ===

Select semen [o be mezvured and sdt e parameier:

Eonert [auden.[ Scote | fothaEnd | Cona

L

<No> e a8 dl.
- . )-w :33_\_";

Al 554 "Element Selection"
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Step Operati Remarks (sl b
(55541 peration emarks ( ) :

5 Click on <Next> button. == okt <Next> ) e il
Although another message o Al il s 8 s AT Al
appears (If the lamp is not <Cancel> e 8l a8 (22048
installed) , go ahead by dadia jelaia
clicking on <Cancel> ."Preparation Parameters"
button. Then "Preparation <Bdit> e &l 8
Parameters" page will appear.

Click on <Edit> button.

chok [ Wetr ] Corce

6 The "Preparation Parameters" dndia jelaia
page will appear. Set the ."Preparation Parameters"
parameters as below: T —.- ) tsh WS il L) a3 a8
1. Select "1st" for [Order]. o ....:,.,.l__‘ T =l Ge st sl & ]
2. Select [Conc. Unit] of the |~ = e = .[O.rder]¢

prepared standard samples. | s ; Syl saa s lialbiad 2

3. Enter the [Number of e _— dal o« [Conc. Unit]
STD]. T B panall o lastiud)

4. Input the actual |[© Gl ae Jla &3
concentrations  of  the FUREGNA|
prepared standards into the | [Number of STD]
table, and input the | [ Lbdl 38 Jual 8 4
turntable positions (1 to === X 5 3 pmaddl @l uliall
60, R1 to R8). 1) s dinall o Leadl g

(R8 JRlI 560

7 Click on <Repeat Conditions> Sle il 8
button, the "Repeat sekis <Repeat Conditions>
Measurement Conditions" iada
page Wlll be dlSplayed . Put Repeat Measurement Conditions "Repeat Measurement
the numbers (Num. of P _ (;onditions”
Reps.iz, Max ' Nuin of Nl::;sf'f “’?I"R;“:“ RSD Limi| §D Linit [ "\:JE‘H ALY Jaab o8
Reps.=3, RSD Limit=7, SD | g IR (Num. of Reps.=2, Max Num.
Limit=0). And click on | | [ |z 3 700 000000 of Reps.=3, RSD Limit=7, SD
<0.K>. Sample |2 3 70| 000000 Limit=0).
Click on <OK> to return to the | ==l P b <OK> e aly 8 a8
"Preparation Parameters" Sl Ball <OK> Ao ailly o8 4
page. dndia

Click on <Next>.

"Preparation Parameters"

<Next> e jaill a8
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Step Operation Remarks (<Uaadl) Jaecil)
(5.5 p g
" " o ] " " s -
8 The "Sample ID" page will _ "Sample ID"  4dsda jelain
appear. memn.n::-rhrmg e Jualidia ?5) oo e-uY\ g e\d';:u.u\ die
When using the same name 1] I -y |- o il a8 il aiaal
with successive No. for all the | ¥ & ; [Dabnta. | . <Collective Setup>
samples, click on <Collective |~ ¥ T —
Setup>. 0
S_II-i I e cane of "Wk SHGA”, the frst rample s
o0 L e
o [T ] o | o |
9 The "Sample ID Collective FEIIIR T %] Be gt
Setup" dialog box will appear. -OK ."Sample ID Collective Setup"
After finishing, click on <OQK> | NimberofSamges |21 E| — <OK> e _ailly a8 clgiV) aey
to return to the "Sample ID" Ll dadiall ) 5o sall
page. W Crece Sample D "Sample ID "
Click on <Next>. Then again | gampleip <Next> Sl il a8
click on <Next>. Narme Shartho. ASCSten Pos se 8L Al e A8 S
|samp|e o |1 j |1 :I <Next>
10 The "Sample Selection" page = "Sample EENI ek
will appear. J [ : | | Selection"
. cu
Click on <Next>. Tt _ <Next> e il
===
Ll — :
o | "
o :
| F
wn : |
11 The "Connect (70 J M dndia jelais
Instrument/Send ~ Parameters” | — [ =~ "Connect to Instrument/Send
page will appear. +r4 Parameters"
Click on  <Connect/Send @‘" e <Connect/Send e _all 8
Parameters>. The "Initialize" |~ = | S, == Parameters>
dialog box is opened and the v o sl b 5 Jlead) slae) a e sedanw
AA main unit is initialized. Oleall dlaely
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Step

(551 Operation Remarks (<Uad) Jaal)

12 During initialization a Al el dlaeY) dulee JBA
message will be displayed " " Turn on the ventilator...."
Turn on the ventilator...." e Al a8 B halull da S5 .8
So turn on the ventilator. <OK>
Then, press <OK>.

13 At the step of [Start Leak [Start Leak Check] 3sha ic
Check], the following message Al jelain
appears. "Gas leak check will be started.
"Gas leak check will be Press the EXTINGUISH button
started. Press the on the instrument."
EXTINGUISH button on the EXTINGUISH ) e bl
instrument." AL A8 5 5O (alaia¥) Slea b
Press the EXTINGUISH <OK> e
button in the AA main unit sand Alany leall fane Maie
then click on <OK>. BBy e saal il Had) (el
The instrument automatically
starts the gas leak check
for 10 minutes.

14 During this time, a flame el Q) oS Y 5yl o2 A

cannot be ignited. If the fuel
gas is mnot supplied, the
following message appears
"Gas pressure was too low to
execute gas leak check. Please
check that the fuel gas supply
pressure and perform the gas
leak check."

Supply the fuel gas and press
the EXTINGUISH button then
click on <Retry>.

Seall Jpase s 28 S Jla i
FRETPUNI
"Gas pressure was too low to
execute gas leak check. Please
check that the fuel gas supply
pressure and perform the gas
leak check."
OO e baal &l Jua gl o8

e < EXTINGUISH
< Gle Ll S N alaiaY)
Retry >
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Step Operation Remarks (<Uad) Jaadal)
(3.shal))

15 Continue the work, but notice 2y 4l ddaadl ae Jaadl JLSL o8
that when the 10 minutes oty Al gl kel elgml
finish. A message will appear Ala ) Hedatu cu il
"No gas leak detected". ."No gas leak detected"
Click on <OK> in that time. <OK> e il &8 divie

16 After completing the Ssle all a8 ol eledil g
initialization, click on <OK> Dl dae) e 3BeY <OK>
to close the "Initialize" dialog
box.

17 After the "Initialize" screen iS | ———— 4D Sl dac) AILE B2 2
closed, "Instrument Check List DA, | iadall
for Flame Analysis" is 1 ok Beeg , "Instrument Check List for
displayed. e ___“’“E R Flame Analysis"
Check them one by one, then |fe= oty e s s 3aa) 5 8 jallall o gl e (BEailly o8
Click on <OK>. A e <OK> il 8 5 5 Y

CEEERERE...
et e el il ’—l e i e naim and PORER deviteh 0 a6t e
18 Click on <Next> in the daba A <Next> e ailbad

"Connect to Instrument/Send

Parameters" page. "Connect to Instrument/Send

Parameters"
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Step . .yt ‘e
(5 skl Operation Remarks (<Uad) Jaadal)
19 If the lamp is not installed, a ehiud A je e Al cwl 1))
message will be displayed. m <OK> ) e Jaill P8 Al
Click <OK> button here. Oleall dlae ) o @l
Then, the initialization will
start.
20 The "Optics Parameters" page dndia Helia
will appear. [ "Optics Parameters"
NO need to change most of l'l @ o vt 2a & Clilacy) alaea il dala Y
the settings. g covae [T o Aaiall
If the lamp is not installed, -<e/ B - A day AS je ye Al il Js 4
click on <Lamp Pos. Setup> T I e <Lamp Pos. Setup> e il
button. e 3
LerpStat:  [reSsamhe e,
21 The "Lamp Position Setup" [msmmm e b
dialog box will appear. T o Toa 5 "Lamp Position Setup"
Enter the "Element" and || & ["" 1| ** [*] me | m | ™ ﬂl "Element" il aul JAab o8
"Lamp Type" Of the lamp, ; N(;\:m Homal Cul LS T ] s ,"Lamp Type" M\ &)—\ 3
3 None ﬂl
4 Hone
5 None
67 Hone
i Hone
8 Hone
22 Prepare the lamp and clean it. Ledlat s Al juiaa, o8

12/22




Short Title: Basic Operation of AAS with Flame Method ;
Gelll 48y s (o) Galiaia¥) e i g5 i Jlead (ol Jerlill ; juaiaal o sind)

Revision No.: 1

D ate: January 2007

Page 13 of 22

1 a8 daal)
2007 Sal o5 gl
22 e 13 Aaidall

Step . .yt s ae
(5 skl Operation Remarks (<Uaadle) Jaal)

23 Install the lamp in the turret. Ay lballl Jals 8 doalll uS i o8
And connected to the specific Lo oaall JSIL Leloa 5
cable.

24 Cth on <OK> Lanp Position Setup -<OK> (_A‘; _)S.\SL.I fj

ot Bemens '}"y: gD |Gig| D% | ot
! Cy | Homal Cul K |00 (00 mé*hes

! None

3 None

4 Hane

5 Hone

f Hone

] Hone

8 Hone

25 the "Optics Parameters" page "Optics dadia el
will appear again. 5 Parameters"
In the [Socket #] field, set the e Aiy JAsl &8 [Socket #] Jis 4
socket number where the lamp s g Aaldll 4wl S o5 Cus damd)

b st m 10 40ra | - .
of the selected element is set. e ] o aially
Put a check mark in the check 'ﬁ,u—”“' e [Lamp ON] dis A 3 L) xa
box of [Lamp ON] lights on - Al Juesl
the lamp. P <Line Search> e _aill a8 &

Click on <Line Search>.
NOTE: Notice the time when
you put the lamp on.

Wamug Lanp. Ling $zarch...

a4l ) i gl) Aaa Sl o8 : Adaa S
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Step o i R Kk cliada sl
(5 sl peration emarks ( ) Juddl
26 The  "Line  Search/Beam e ebs
Balance" dialog box appears. | "Line Search/Beam Balance"
If the Line Search/Beam - Alaadl o2 (e Jleall ey Leie
Balance has already finished, Xy ) dxde "Close" — _ekiw
"Close" is displayed (OK for (JawY! & 5l JIOK
Do Line Search N = . -
each one). &) sagall <Close> e ailly o
Click on <Close> to return to o | iada
the ”Optics Parameters” page' 324.50 324124.895125.00 325.25 '"Optics Parameters"
Click on <Next>. - <Next> e uillad
27 The "Atomizer/Gas Flow Rate immmmmmme: dada jelaia
Setup" page will appear. e - ! "Atomizer/Gas  Flow  Rate
NO need to change anything | “=%%% === | . : " Setup"
here. iomeiion 1600 - o La e il pualdalay
Click on <Finish>. h'mW;‘ﬂ' » <Finish> e il
FuslGas FowRaelinni[ 0 ‘:
b | o ([ ] o |
28 MRT work sheet will appear. | —————————————c | 05 Jga 48, elain
After the Autozero in the o [armtrey [ MRT
beginning add the blank. And [ i BRER N A8 Al 4 Autozero  Jl
Add an Autozero between [=i e - Alaly a8 5 blank  2aldll sl
each two measurements, and | Lol [ | e | 23l 5 (el S On Autozero
blank in the end. Al 8 blank
And select the positions. &8 gall aaty 48
29 Wait for more than 15min. e Ted dAady 15 sad UanVL o8
after turning on the lamp. Aalll Jlesi)
15:00
°
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Step . N il
(5 sl Operation Remarks (< ) Juddl
30 Put the samples in the vials ) Alls 8 Cligad) aua
holder.
31 Set the protection for flame. el Al dleall pia oy o8
32 In case of using N20-C2H2, sl ausl Gle aladial Js 4 ‘
input the key enclosed to the Bloall 38 all Ukal) guia s o8 (i
N20-C2H2 burner. Then turn A A clial j il Al aldl)
it to N20O-C2H2 side . .N20-C2H2  ola3) A oy o2y
33 Ignite the flame by pressing $o) o buall el Juwil 8

the IGNITE buttons on the
front of the AA main unit.

Tem fasie b (m 5 IGNITE
-L,,SJ.J\ Uabaial!
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(Ssiils).n) Operation Remarks (<Uadl) A
34 If the flame does not ignite, — | [ haa sy A elll daidy W ()
increase the acetylene pressure ,-fd Onadl) ) Galadl &) 3y gty i)
by turning the knob to the | | N %: || el iy (sl Jleiay) & s
right slowly until it ignites. l; (e | OS) bl ji5e b silely 8
Wait until the flame stabilize, | | —=—=— - 2l ) deial) (ulde Chaii S
then readjust the pressure to be :I “mm @43” | =) (=l Y)
the middle of the gauge. | _gfﬁ "MU?‘U : . ol bid adli ¥ : pdsi ]
1. Caution : Donotdecrease |/ (7] S o || plgl) ) ulidiad) Ciaiie o Jif
the acetylene pressure less | | (7 ) ||| i (eSS
than the middle of the |\ / }&J o | bid s a8 Y T D
gauge. - = | oY el ey sy i)

2. Caution: Do _not_adjust _'\_"_....___’J il Jo G
the acetylene pressure
after starting the
measurement because
that effects the sensitivity.

35 Start measurement by pressing e baalh bl ddeay eadly o8
<Start> at the bottom of the A ) 48U A <Start>
main window.

36 Confirm the movement of AS sagladl & V) A AS s e ST
for the beginning, and the enll de g e XU
suction speed. A daddic cadlde ju cilS Jla B
If the section speed is low, el Gl ) o gl A Candaiy
clean the suction nozzle with a
cleaning wire.
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(Ssiils).n) Operation Remarks (<Uad) BRI
37 After finishing, rinse the Gy a8 ) Mlar- Oe el A
nozzle at least twice. Y e (i e ash Al
38 In the end, Extinguish the e bl Cell) elalaly L8 A3l
flame by pressing & 25l EXTINGUISH L)
EXTINGUISH button on the S Gabiaia¥) e dadia
front of the AA main unit..
39 Check the results. Nl e Gaailly o8
40 Save data for Calibration 8pleal) aiay Aaldl) miliil) Jasay o8
Curves in “CC Check Sheet” il
file ( name.aa and name.taa). “CC Check Sheet”
Example: ol e
Al(furnace)-12-1-07.aa .(name.aa and name.taa)
Al(furnace)-12-1-07.taa Jtia
Al(furnace)-12-1-07.aa
Al(furnace)-12-1-07.taa
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7. Gas and Air Finishing:
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1ol ogd) g <l jlad) elgd) 7

Step
(3.skail)

Operation

Remarks

(©Uaada)

Jadl)

Disconnect the plug of N20O
heater.

sl asT i Joaiy

Close all of the gas cylinders
well.

JSiy il shul) aen GAEL A8

JRICN

..

Turn off the air compressor.

* Open red valve and black
one (if it doesn’t sound from
black one, close red one until
it sounds.) to get rid of water.

&) sgl) idat La clabal, o8
35ud) 5 el Cpelesall bl
G Qs jsda pe da )
plaall Bl & 2l alaall
(Qsall srar ia BB eal)

sl e palaill

Push "PURGE" button on the
AAS continuously until the
C2H2 pressure gets to zero.

If it does not work. Press
"EXTINGUISH" one time and
repeat pushing "PURGE".

"PURGE" ) e baxl
J oM palbaia¥) e
5 e ea sl
5« "EXTINGUISH" L) e
oS Alee 2ef & Baalg
"PURGE"
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(Sf,iils)i\) Operation Remarks (<Uiadl) Jardal)

5 On the screen, the following Al Hedaiw dalil Jle
message appears "Fuel gas "Fuel gas pressure is too
pressure is too low". low".
Click on <OK>. <OK> e ullad

6 Another message appears. o il ad o Al Al ) jelain

Click on <No>.

<No>
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8. Turning Off the Instrument and its Accessories:
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dliale 5 Slgall slik) .8

Remarks

(©Uaada)

Jadl)

Step .

(5 skl Operation
Disconnect the
communication with the

instrument by choosing form
menu

:[Instrument] then [Connect].
The following message
appears "Communication with
instrument is to be
disconnected"

Click on <OK>.

el e Jeal) Jady 3
Aalall e AL

[Connect] & [Instrument]
A0l Al 1) e i
"Communication with
instrument 1S to be
disconnected"

<OK> e aill a8

Close the program "Wizard".

MWizard"  gebiodl Sl o8

Turn off the PC. Then, turn off
UPS.

UPS

BAAJ ;uk}.\ (.\ﬁ (.\3 k_h.uléj\ c«l&k}.ﬁ fj
b eSl Ll g Uaii) axe

Turn off AAS and AS.

AAS

5 A pabaia¥) Jlea slilily a8
RN EN T
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Step . s S o
(5.1 Operation Remarks (< ) Jadal
5 Take sample vials away. &) il il Ga paliilly o3
(Flush them into suitable (AaDlall C3ladl) B e G Lol
waste bottles.)
6 Turn off the ventilator. Laalud) clabaly o8
7 Put nozzle away from AS in a S Al e ash Al Jiady o8
plastic bag. (oSO S A
8 Cover RO bottle. RO ssc dpharsy o
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(Sf:iils).n) Operation Remarks (<Uiadl) i)
9 Cover the AAS. o A e i 3

Note: This S.O.P is just include the basics to operate the AAS. For more details,

please refer to the manual.

Cila gleal] G Ll o dl) Galaiad) jlga Jhd ciluade | do bdd cilaideil) 538 o gind diaSa

END
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Standard Operation Procedure (SOP)-05
Basic Operation of AAS with Furnace Method
(SOP ) (ol Jiiill 1 ja
G Ay phay (g M) aluala¥) fia g s g iSsmn gt ouabadd) (il
Prepared by: Date:
Chemist
Reviewed by: Date:
Laboratory Chief or Quality Assurance Coordinator
& sl s lae)
B sdaa e

Bagall (et (Guuia g (punsi ) el Gouia

Damascus DFEA

(Biad &y e
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1. Scope and Application : For analyzing high concentrations of heavy metals using A.A.S.
with flame method.

2. Necessary Equipment and Supplies :
1) Distilled water.
2) Acidified tap water with HNO3 1%.
3) Graphite tube suitable for the analysis.
4) Mirror.

Siesishs i b el b aladiuly ALED dledl G Aumidid) 3S00 st Gl Jaad) L1

(5 abaial
g dgagsigal 2
kiesle (1

Yol sty &35 W) Ganny paeas ke sle (2
bl i 1 2 sl (3
sl (4
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3. Operation Flow Chart:
s 0l) Aglaad bl Bladal) 3

Furnace Method Operation
CAD A8y b Jiis

Turning Off
Instrument the
Gas and Gas and Air Instrument
Preparation ‘ Accessories ‘ The Analysis ‘ Finishing ‘ and its
BEA TN Preparation bl 5@l eled) Accessories
3 el Duead &) sell 5 el elib)
ailéala alaale

1 1 1 1 |

Drain Tank Filling Wizard Selection
el ksl

Argon Gas Cylinder

. L. Argon Gas Cylinder ; ;
2 o pall 1 3A ke 8 Clos y Disconnecting the
Prepar;itlon o 051}15\. communication with
e l e A sk B2 the Instrument
oY

ose Y

e g Juai¥l Jucd

Nozzle Setting
ashall s 5

Element Selection
J.a;,d\ sl

Vial Holder Setting Preparatlon Parameters Turning Off AS +
_mu‘w PAR P u\)mju\ sl AAS + PC
3 Jeadl 5 CAlall olik)
[EREN|]
RO Fllhng Sample 1D
Anilall 4 5\;!\ i Al e
Dispose Waste
: Sample
Sample Selection . e
Turning On AS + AAS C E»dl sl ) Slial) (e alal)
GFA+ Cooling Unit+ _
i I
5 el s sl s '
udall 5yl sas 5 5 ¢l Connect to Instrument/Send Turning Off The
Parameters Ventilator
) /dall Juasyt Aaludl clika)
Optlcifﬁriinseters:u and ITirr‘lp I]nsbt;llatloD Nozzle Putting
? S 5 54 pad el Away
l o5k Al Sl

Furnace Program/Graphite tube setting
AN ¥l slae) 5 0l el
Instrument Covering
) ik
Finish
sledl
Start Furnace and Measurement/Finish Furnace and Measurement
el Gl sl /o Al 5 el

Result Checking and Saving
Lebadn g peiliil) (pe 2SN
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4. Gas and Preparation:
)l 4

(Ssiils).n) Operation Remarks (<Uaadl) BERA|
1 Open the cock of Ar gas O3 Y Al ghul Hlaa i 8
cylinder (1.5 round). al 9B s i
2 Adjust the secondary pressure e Sl haall L, o
to be 0.35 MPa for Ar. / & Al 035 MPa
05 Y
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5. Instrument and Accessories Preparation:

sAdlate 5 Jlel) S 5
(Ssiils):\) Operation Remarks (<Uiadl) Jadal)
Fill water via the breather at | sprayenameer e Gapall gl el Sley &8
the top of the drain tank. [ - o) (85 g sall daidl)
!‘!:t;.‘....k N \::lﬂ | _ Drantpe

L&: =y

Set the nozzle of (S A o e A S o
Autosampler(AS).

Set the vial holder of AS on
the flame side.

Al o Y dlala (S iy a8

Add DIW up to the top of the sge Al kil clal Al 8
RO bottle if it is not full. Adlies (S0l ) RO
Put the end of suction nozzle G oendll agh i Al aan A
into DIW container. hiall clall 45 gl
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Step o) ti R k cUasda T Wi

(551 peration emarks ( ) r
Put off the protection for el Aalall Alaall & i o8
flame.
Tun on AS and AAS e & e AV A i o8
respectively. (sl e g Al alaiay)
After 2 minutes, a buzzer AAS QL) 3 el hey sy 2

sounds 3 times to indicate that
the initialization of the CPU in
AA main unit has been
completed.

(5 aliaia¥) el i1l

Turn on GFA and turn on
switch for heating.

Turn on the cooling unit
(setting at 15°C).

Al e ) il sy sy 8

(aseda 015
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9 Turn on the UPS. Then, turn Dbl pladi) aae Basy Jurdiy o8
on the PC. RERTHEN R PRI P i PVEN

UPS
6. The Analysis:
:Jalail) 6

Step Operation Remarks (<Uiad) BERA

(5skd) .

1 Double click on the icon on of ‘“*-’uia‘. e lagse s il eﬂ
AA Software. The "Wizard e B sl ) palaial] S
Selection" dialog box will . . ,,@).A‘E T C:,L“

WzmdlﬂecﬂmFiles Fecent Templatas ‘)S‘)A ‘; leard Selectlon
appear at the center of the & LA
screen. K Lyl sl o8
Select the [Element Selection] | | sewaer oo i) 5 [Element Selection]
icon on the "Wizard" sheet <OK>
and click on <OK>. ——

2 Click on the <Select e <Select s sl 8
Elements>. ki et kb . Elements>

Ebnen [izvain. [ Scckort [ & hoEnd.. [ onre
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Step Operation Remarks (<Uaadle) Jaecidl)
(5shaY) ’
The "Load Parameters" page "Load dadia BYSw
will appear. o | | Parameters"
1. Select the element. o _peeran | i) jlaalad ]
2. Select [Flame]. Fhm o | R 3 [Flame] _LisLad 2
3. Select [Normal Lamp] or | .. r &”&:5&3 Ldlg o jiabd 3
[SR Lamp] from the table | cumie L e e or oe o mme o sl [Normal Lamp]
shown near AAS. = P mme s &t ase s WS [SR Lamp]
4. Check on [Using ASC] . > PR WD R Sheal Gila 3 sa sall Jpan
Then Click on <OK>. ittt il i ol 5 )i g 4
T R | .[Using ASC]
<OK> e Al a8 a8

If the lamp is not installed, a ghin A8 e e Apalll il Jls
message will be displayed. <No> e jaill a8 Al
Click on <No> button here. dadia Helaiu Maie
Then the "Element Selection" 8  "Element  Selection"
page is displayed again. A

Click on <Next> button. Bl <Next> L) e )s.d\.a A8

Although another message = o Al il s 8 s AT Al
. - _ Dlement | Method Oeder | Zeson_{ Humbe | Max Conc | Conc. Unk Edt . - "

appears (If the lamp is not T ————— <Cancel> e JalL A8 (20048 5

installed) , go ahead by dadia jehain
clicking on <Cancel> . ."Preparation Parameters"
button. Then "Preparation <Edit> e il .3
Parameters" page will appear.

Click on <Edit> button.

cimk [ W | | o |
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Step Operation Remarks (<Uaadle) Jaecidl)
(Bl ’
6 The "Preparation Parameters" dndia jelais
page will appear. Set the ."Preparation Parameters"
parameters as below. tsh WS &l el Ll a5 a8
1. Select "1st" for [Order]. dal e MIst" el & ]
2. Select [Conc. Unit] of the | ————ss——— .[Order]
prepared standard samples. | [Fe= 8w e ] ; DSl sas s Slali a2

3. Enter the [Number of | =7 — Jese=ad o 3 Jal &« [Conc. Unit]
STD]. R 5 yanall il

4. Input the actual | o w3 e s Sl e Jlah 43
concentrations  of  the || |lm [l e e ) daddindl
prepared standards into the | =& o o . o o oL [Number of STD]
table and input the | ... gl ) Al Jla & 4
turntable positions (1 to | ||t ] e e | QX 5 3 sl Gl il
60, R1 to R8). N 1) s dinall o Leadl g

5. Input the dilution ratio. ||l eSSl SRS HE S (RS LRI 560)
The standard amount in LS paddll dws Juaah 85
[Standard (pL)] and the [Standard  Jas & o bl
distilled water in [Diluent Jia 4 shddl el 48 5 (pl)]
R1]. .[Diluent R1]

7 Click on <Repeat Conditions> sle all B8
button, the "Repeat ks <Repeat Conditions>
Measurement Conditions" iadia
page will be displayed . Put |- "Repeat Measurement
the numbers (Num. of Repeat Conion Conditions"
Reps.=2, Max Num. of ng:;snr N?r"R;)“:“ RSD Linit| SD Limit Al (’GJS” BESE #
Reps.=3, RSD Limit=7, SD | bt (Num. of Reps.=2, Max Num.
Limit=0). And click on Standard |2 3 70| 0.00000 of Reps.=3, RSD Limit=7, SD
<0.K>. Sample |2 3 70 0.00000 lelt:())
Click on <OK> to return to the | =2 F oo <OK> Ao aill a8
"Preparation Parameters" S sasall <OK> e il 8 4
page. dadia
Click on <Next>. "Preparation Parameters"

<Next> Jde b b

8 The "Sample ID" page will e /'Sample ID"  dsda jelais

appear.
When using the same name
with successive No. for all the
samples, click on <Collective
Setup>.

St the cample 1D, rumber of samples and 45T postion.

Mobes of Sampley

I
Ualectre Setp .

e 5L e the oo of samcies sl
e retinthe cokmn of Por ",

el 6

—

4

HEEEE

Inthe cace of "MGA & SMIA™. the fint sample it

|E|~a|m|-..|o|m|a|u u|—

=]

i |

Mé)@wY\u@e\m\m

e il 8 Cliell areal

. <Collective Setup>
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9 The "Sample ID Collective BT X] Ee gha
Setup" dialog box will appear. -OK ."Sample ID Collective Setup"
After finishing, click on <QK>> | MimberofSanpies {20 3 — <OK> e Al o8 olgiVl ae
to return to the "Sample ID" Ll dagiall ) 33 gall
page. P Creste Sample D ."Sample ID "
Click on <Next>. Then again | samgeld <Next> e b8
click on <Next>. Natne StartMo. ASC Start Pos se Julh s Al B 33 33

|samp|e . |1 j |1 :I <Next>
" T T | 11 das -

10 The "Sample Selection" page — Sample Aasa el
will appear. J : | N | : .Selection"
Click on <Next>. R LM . <Next> e

i ===
o ;
6 | F
= z
[0 | B
] E .

11 The "Connect {0 Y — dndia jelis
Instrument/Send Parameters" "Connect to Instrument/Send
page will appear. ) ] Parameters"
Click on  <Connect/Send @“’ o <Connect/Send e _ailb o8
Parameters>. The "Initialize" |- = | ‘eiieetin. == Parameters>
dialog box is opened and the e sl w5 Sleadl dlae) w e el
AA main unit is initialized. Steadl slacly

_em | e | o | o |

12 During initialization a Al Hedaiw dlae Y dlee JDA
message will be displayed " " Turn on the ventilator...."
Turn on the ventilator...." e Al a8 S Anludl da S5 a8
So turn on the ventilator. <OK>
Then, press <OK>.
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Step

(5.1 Operation Remarks (<Uadl) Jadal)

13 At the step of [Start Leak [Start Leak Check] 3sha e
Check], the following message Al el
appears. "Gas leak check will be started.
"Gas leak check will be Press the EXTINGUISH button
started. Press the on the instrument."
EXTINGUISH button on the EXTINGUISH LV e liual
instrument." Al 8 S N Galaial) Gl 4
Press the EXTINGUISH <OK> ke
button in the AA main unit
then click on <OK>.

14 The following  message Al i
appears "Gas pressure was too "Gas pressure was too low to
low to execute gas leak check. execute gas leak check. Please
Please check that the fuel gas check that the fuel gas supply
supply pressure and perform pressure and perform the gas
the gas leak check." leak check."
click on <OK>. .<OK> e Laill a8

15 Another message appears "Gas oA Al elain
pressure was too low to appears "Gas pressure was too
execute gas leak check. Please low to execute gas leak check.
check that the fuel gas supply Please check that the fuel gas
pressure and perform the gas supply pressure and perform the
leak check." gas leak check."
click on <Cancel>. <Cancel> e gl .8

16 A message "Fuel gas pressure Al ekt
is too low" will appear. "Fuel gas pressure is too low"
Click on <OK>, <OK> e a8
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(Ssiils).n) Operation Remarks (<Uaadle) Jaal)

17 After completing the Sle alh a8 olaeyl eledl aa
initialization, click on <OK> Sl dlae) 4 pe 3Me Y <OK>
to close the "Initialize" dialog
box.

18 After the "Initialize" screen is A Allu ) pelain alac Yl 3280 (3Nl amy
closed, A message will appear, <No> e all
click on <No>.

19 If the lamp is not installed, a oebid AS je e Al s )
message will be displayed. 2 <OK> ) Gle aill &l
Press <OK> button here. Jlead) dae) T @l
Then, the initialization will
start.

20 Click on <Next> in the E— daba B4 <Next> e all i
"Connect to Instrument/Send | — [, .

Parameters". )| e Connect to Instrument/Send
x4 Parameters"
o e
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(Ssiils).n) Operation Remarks (<Uadl) Jadal)
21 The "Optics Parameters" page dadia Helain
will appear. g = "Optics Parameters"
NO need to change most of IJ Ml . o o2 8 Clalacy) alaxa yuadl dala Y
the settings. . v [ e Aasall
If the lamp is not installed, a - f am A je e Al cilS Jla (4
click on <Lamp Pos. Setup> Nl | DT — <Lamp Pos. Setup> = il
button. e — el
(PR eyt
22 The "Lamp Position Setup" juememm e b
dialog box will appear. o e e Te =& "Lamp Position Setup"
Enter the "Element" and || * 7| | ™" "] me | me | ™ "Element" _saisall anl JAab A8
"Lamp Type" of the lamp. ; Ncﬂ; Homal Cul K0 00 |mhtes ."Lamp Type" w‘ &}‘ P
Click on <OK>. L
5 ane
| e
one
k3 Hone
23 Prepare the lamp. Clean it. Ledlat g dualll juoaaty 8
24 Install the lamp in the turret. A 5 bl Jals A dualll S iy a8

And connected to the specific
cable.

Lo gadll JSIL Lebia 5
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25 Cth on <OK> Lamp Position Setup -<OK> (_A‘; _)S'JL.’ fj
et | Beme "T“y: lagD [aig| o | 8| b
I Cy | Homd Cul K |50 oo s
! Hone
i Hone
4 Hone
5 ane
b None
| one
k3 Hone
26 the "Optics Parameters" page "Optics EEN el
will appear again. 5 Parameters"
In the [Socket #] field, set the (3] aiy JAal o8 [Socket #]  Jas &
socket number where the lamp s e O I R e
. svci; | 104 | - .
of the selected element is set. e ] o aially
Put a check mark in the check e [Lamp ON] Jis & 3 L8 s
box of [Lamp ON] lights on - Al Jpiill
the lamp. P <Line Search> e il o8 o
Click on <Line Search>. Do [ || 48 |y ) 28 o)) AdanBlay o8 ; ddaa 3l
NOTE: Notice the time when Al Jiads
N e W M=
you put the lamp on.
27 The "Line Search/Beam e Debs
Balance" dialog box appears. "Line Search/Beam Balance"
If the Line Search/Beam dleadl 22 e Jleall i laie

Balance has already finished,
the result is displayed (OK for
each one).

Click on <Close> to return to
the "Optics Parameters" page.
Click on <Next>.

324.50 324374.95125.00 325.25
nm

Ziteie)

Do Line Search
FErint

Line Search:

Beam Balance:

QK

Ok

A, ) Axie "Close" — ebaiw
(Jad) & ks JSOK
&) sasall <Close> e il &8
dadia
"Optics Parameters"

<Next> e il b
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(Ssiils).n) Operation Remarks (<Uaadle) Jaadal)
28 The "Furnace Program" page dada jelin
will appear. H) — : — ."Furnace Program"
Check suitable graphite tube | i “"‘”i",',""f"," 6 S S S RN PPV N EEC N P
from the table shown near |- S EEE  des)) B WS ulid)
AAS. And select the suitable | [ At IR RS PR VEN - ENRPENPA
name in " Graphite Tube |[2° . == Jia d aadiinal) il jall 5!
Type". P I R e " Graphite Tube Type"
T P [T | ¢ !s!-e o
) e IS =
29 If the suitable tube is not Sl G S A s b
installed in the furnace, it | S — e : i Nve g Ll 8 oS e il
should be installed. gy EL LU i S = AT PR IS,
Click on "Change Graphite | [ Zman| - BENNEL T ."Change Graphite Tube"
Tube". mo m
w3 mmp3 0
T P [T | ¢ !s!-e o
30 The "Change Graphite Tube" dadia jelaia
page will appear. Change Graphite Tube
N . -OK "
Cth on < Change Graph1te Graphite Tube Heat Gycle Count lﬂ_ és: Js"n"f’a
Tube>. Carncel .< Change Graphite Tube>
A message will appear asking Charge Gt Tbe. | Gyl et lld Alley edata
to change the graphlte tube. Graphite Tube Conditioning. | SAapiute Canditionng | ‘f“s\ﬂ‘
Temp. Calib. . |
31 First, release the lock of the Al g Al Baag JB ey W8 el E

furnace unit and slide the
right-hand  furnace  block
rightward. Then remove the
old tube. Next, insert a new
tube in the graphite cap.
Adjust the tube position using
a pipette tip so that the
injection hole is on the upper
side. Then close the right-hand
furnace block and lock the
furnace unit.

When the replacement is
finished, click on <OK>,

GO Bl el L G
B ol Gl g 8 Gaad) Rgn
oY) 48 e (8 s gl pa g 8
i il

Ol A3y s e Tasiy o8
Chall Aa% ()5S Cany LS dals
GOkl el M S e dgai
A i a8 5 Ll Bas 5l e

o Ll 6 Gl ilee 45 Lasie
<OK>
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32 Next, a message will appear. o da lli Al jedain clld aay
Loosen the arm guide screw A oo e asasall g1 A As g
mounted on the furnace and B IEEGVRTRENS
release the arm guide. S IS N e i H3a)
Be careful not to change the <OK> e a8
arm position too much.

Click on <OK>.

33 The "ASC Furnace Nozzle |z "ASC Furnace 4sia jekis

Position Adjustment" page %ﬁ%ﬁ%“&“ﬂ:ﬁ: g Nozzle Position Adjustment"
. 5@ < 3/l nio Cancel . -

w1.11 appear. ot W S— <Move Near to e _aill 8
Click on <Move Near to tube> | [iegsissrn Gacemise - 28 0 Gof il ol adl d?lbe>
to move the nozzle near the  Specfied Puksss o QA agh Al eyl Gy
tube. I sV
A message will appear, click ::F: :4 oo Move Upmrd Sl Ll 8 Al ekt
on <OK>. T i <OK>

Move Neas to Tube |

150 pulses above Iniection Fos.) o Eovpod

34 Check the horizontal injection ciall @Y1 wmsall ) e xSU
position is  appropriately R N R O T
adjusted. If not, adjust the o Dbl 5 cpadl IV CASN el a,
ASC  horizontal  position 83 g gall & 3V plasiuly alall 5 laY)
forward, backward, rightward Y A dala e
and leftward, using the knobs
of the ASC table. W

Jladi - Cpay

35 Move the nozzle with <Move | (CEIERmyms e baall agh Al ol et o8
Upward> and <Move | |etrammmponm ot A o | s <Move Upward>
Downward> buttons to the Fﬁﬁﬁ%ﬁr&w&ww e Jsaall <Move Downward>
optimum injection position. e S Gﬁm\i‘j caal) ‘cﬁ i; ir,
Obtain the optimum position  Soectied Puses K a8 gasll Js
while checking the gap I 3 pskal ol Al e ST
between the nozzle tip and | *™™ b (puser) P 3l aladiily il el s Jaud
tube inside bottom using the | T TH e LAl Aalal)

. . . Move Neas to Tube
furnace-monitoring mirror. E—lu S Move Dowrwerd
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36 Click on <OK>. <OK> e ullaé
A message will appear, tighten A Lo 2l A Al elais
the fixing screw of the arm & <OK> e a8 4 gl )
guide, then click on <OK> in AR
the message.

37 The "Change Graphite Tube" dndia jelais

. Change Graphite Tube %] " . "
page will appear. Change Graphite Tube
Click on <OK> . Graphite Tube Heat Cycle Count i] . . '<QK> . ‘_A.:; _)S.\SL: fj
A message will appear, click Cancel Slo Ll b Gl aay Al eduin
on <OK>, then another <OK>, Change Graptit Tube. | e 8 Al B e A <OK>

Graphite Tube Candtioning... | SHapiite Canditianng | <OK>
Tomp. Calib. .. |

38 The "Furnace Program" page "Furnace EENT ghia
will appear. = rEEERE s Program"
Click on <Finish>. B e LT LTI S <Finish> e aill .3

;::dﬂ mﬂ :;: _éo
gt T Ty Ui - i‘ .
| v [ | s

39 MRT work sheet will appear. [ —————— G 5 Joaa 48 edain
After the Autozero in the o [Eheie [ MRT
beginning add the blank. And [f | LT T A8 Al 4 Autozero  Js)
Add an Autozero between |= } . - 4Ll a8 5 blank 2alill  dslaal
each two measurements, and | LTl Pl whp o | ol 5 cpuld IS G Autozero
blank in the end. Al A blank
And select the positions. &80 gall a8
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Step . N il
(5 skl Operation Remarks (< ) Juddl
40 Put the samples in the vials ) Alls 8 Cligad) aua
holder.
41 Wait for more than 15min. e Ted dAady 15 sad UanVL o8
after turning on the lamp. Aalll Jlei)
15:00
°
42 Start ~measurement by So baall bl Zoleny cadly o
pressing <Start> at the bottom Al A3LAl & <Start>
of the main window.
43 A message will appear. Click Sl Ll A Al ki

on <OK>.

<OK>
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Step . .yt ‘e
(3 k) Operation Remarks (<Uaadle) Jaal)
44 Confirm the movement of AS salal 8 V) G AS s (e ;St"
for the beginning, and the L) Aoy e XU
suction speed. A daidie il de ju il Ja 8
If the section speed is low, oalall Al il o da ja Calai,
clean the suction nozzle with a
cleaning wire.
45 After finishing, rinse the Gy a8 ) Mlar- O elgiiVl A
nozzle at least twice. Y e (i e ash Al
46 Check the results. 22 e il o8
47 Save data for Calibration 3 plaall oaiay Aalal) i) Laisy o8

Curves in “CC Check Sheet”
file ( name.aa and name.taa).
Example:
Al(furnace)-12-1-07.aa
Al(furnace)-12-1-07.taa

il
“CC Check Sheet”
CSAl e
.(name.aa and name.taa)
Jba
Al(furnace)-12-1-07.aa
Al(furnace)-12-1-07.taa
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7. Gas Finishing:
) slgd) 7

Step . s S o

(5 skl Operation Remarks (<« ) Jadl

1 Close argon gas cylinders S oY) Dl shaul $Dlely L8
well. s

-

8. Turning Off the Instrument and its Accessories:
4lala o jlgad) elik) .8

(Ssiils).n) Operation Remarks (<adla) Jadil)

1 Disconnect the el e dlal diady
communication with the Aailal) (e sl
instrument by choosing form [Connect] & [Instrument]
menu Al Al )l\ _)@.Lal.n
:[Instrument] then [Connect]. "Communication with
The  following  message instrument is to  be
appears "Communication with disconnected"
instrument is to be <OK> e il o8
disconnected"

Click on <OK>.
2 Close the program "Wizard". / M'Wizard" gl 33l o8
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Step . s S o
(5 skl Operation Remarks (< ) Jurl
3 Turn off the PC. Then, turn off Baa g elalaly o8 A3 Calall glalaly o8
UPS. @L\)@ﬁ\ ol &U:s.\\ ple
UPS
4 Turn off AAS and AS. 5 Gabaia¥l Jlea elibly o8
Y ol
5 Turn off the cooling unit. il as g plabaly a8
6 Take sample vials away. a8 linll il e Galailly 28
(Flush them into suitable (Dl Oladl) 3 e A Lelusn

waste bottles.)
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Step . s S o
(5 sl Operation Remarks (< ) Juaddl
7 Turn off the ventilator. Anall) plalaly L8
8 Put nozzle away from AS in a S AR e ash Al Jead, o8
plastic bag. RPN PR PP
9 Cover RO bottle. RO sse dpharsy o
10 Cover the AAS. gabaiay) Jlea Aphady o

s

Note: This S.O.P is just include the basics to operate the AAS. For more details,

please refer to the manual.

Cilagleal] Ga b jad, o il palaia] jlga Jikdid Gl Jo bid Ciladdeil) 038 (5 giad ;4kia S

END
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Short Title: Hg

G0 1 aidall () sinll
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 1 of 12 12 1 dail
Standard Operation Procedure (SOP)-06
For the Determination of Hg
(SOP ) o) Jaadl) ¢ 2
Gai3l) yaa)
Prepared by: Date:
Chemist
Reviewed by: Date:
Laboratory Chief or Quality Assurance Coordinator
;@Ju ujl""‘"ﬂ.. o) salas)
B ZEENPW

Bagal) (et (Guuia g (punsi ) diall Gouia

Damascus DFEA

-

ciad &y 5ia
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Short Title: Hg

G330 1 pemindl o gl
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 2 of 12 12 a2 daiall

1. Scope and Application: For Analyzing Hg (based of Standard Methods, Japan

Industrial Standards and the manual by Shimadzu) using AAS.
2. Necessary Equipment and Supplies:

1) Sulfuric acid (50%).

2) Potassium permanganate solution (5%).
3) Potassium persulfate solution (5%).

4) Hydroxylamine sulfate solution(8%).
5) Stannous (tin) chloride solution.

6) Mercury standard solution (10ppm).

7) Mercury standard solution (50ppb).

Jiets Js 5 4l Lelall il jlasiad) 5 Al Jlaill 3ok cn ) G0 Jiladl 3 Gaadall) 9 Jlaal)

(G (sl fise 55 g5 i a2y (5 olasd

29 )5 a3 ga g 3 g

(%50) <u Sl (aes

(%35) psanl sl Cilinia o Jslae
(%5) i sall Cla) gs 50 J slaa
(%8) eSS 5 Dl Jslaa
ndalll 3l ) oIS J glaa

(ppm10) 323N Halis Jslaa
(ppb 50) G5l Halin Jslas

3. Preparation of Reagent:
2/12
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Short Title: Hg

Gl s eaiaall o) gial)
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 3 of 12 12 a3 dail
1l g8l) jpuaad 3
Step : : .
) Operation Remarks (<Uad) RERA]
1 Sulfuric acid (50%) : pour S o8 :(%50) Sy Sl (aas

500mL DIW into 1L plastic
bottle, place the bottle in a
container with tap water,
pour 500mL conc. sulfuric

Conc. H,S0O, Add little
by little

XY

S5 G bl sl e de 500
Bgmll pag a8 il ] ASundl
J)nguéctﬁ#aﬁ}bgé
Gdd Cod Cy sl aes S o8

acid little by little with tap A8 i e Al
water filling the container,
leave until it gets cool. Water

2 Potassium  permanganate psalisdl  Gliaie n Jslas
solution  (5%) put Glizia p wan A (%5)
potassium  permanganate Sl Al spe (A asligll
into a plastic bottle on the Sl Jeand Jia ulead) ol )
sensitive balance until it sl (e il | S QB 6l 2 50
gets 50g, pour 1L DIW, stir s JS el 8 5 ki)
it well to dissolve. Jas s

3 Potassium persulfate psmlisdl  Olilsu s Jslaa
solution (5%) : ditto LGllS £(%5)

4 Hydroxylamine sulfate GRS gy il Jslas
solution(8%): ditto LGllS £(%8)

3/12




Short Title: Hg

Gl eaiiall o) giall
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 4 of 12 12 4 daidl
Step : : -
) Operation Remarks (<Uad) RERA]
5 Stannous  (tin)  chloride A ) paadl a0 Jolaa

solution (prepare weekly) :
dissolve  20g  stannous
chloride (SnCl; - H,O) into
40mL  hydrochloric acid
with a 300mL flask, dilute it

20 dar @8 (Lol o juamady
40 & praidll B8 Ge Bl 2
daly eldl 58 (mea e da
sl aaaily 28 e 300 Goso
S aaall maay ia )

with DIW to 200mL in total. .3« 200

6 Mercury standard solution Sl Xl Jslaa
(10ppm) : dilute 1mL of 0o da 1 2l B8 (ppm10)
1,000ppm Hg standard ppm1000  3uS 5 a3 ailia
solution to 100mL with waeall Al ae Ja100
acid.

7 Mercury standard solution (ppb B3N Lalie Jslsa
(50ppb, prepare daily) 1w &8 1(Geg pwasd ) 50)
dilute 1mL of 10ppm 10 oabal Jedaa e da
standard solution to 200mL ddba) e Jdo 200 ) ppm
with acid. .oaaall

4/12




Short Title: Hg

Revision No.: 1
Date: June 2007
Page 5 of 12

4.Pretreatment Procedure:

Gl ;i) () giall

1 8, 4l

2007 Ol s gl
12 (x5 dsaall

A ) Aalaal) Al al 4

Step . . .

) Operation Remarks (<Uad) Jarl)

1 Take adequate amount of )l e 488 dS a1l 8
sample (usually 100mL) Gl 8 leaa 5 (e100 33le )
into a flask for Hg. LBulL palal)

2 Add 20mL of 50% H,SOq, oaea e 20 4dlaly L8
5mL HNOs, 20mL of 50% aes 0o de 55 %50 sl
KMnOy, leave it for 15min. sbae (e 20 5 Yl

ey 5 %50 e}:\u\:\},ﬂ\ Clinia y
Agdy 15 34

3 If the color of KMnO, Gliden of sl s A
disappears, add 50% e A AnS Adlialy 8 o gl il
KMnO, gradually until the G Gy sl Cilaia
color remains for 15min. Agdy 15 el ol iy

4 Add 10mL of 5% Potassium Jslae e e 10 4adlaaly o8

persulfate  solution, heat

without boiling for 2hr.

B 5 %5 aslisdl Sldlgu
el Baal Gl 93 Cpaally

5/12




Short Title: Hg

BN+ il ol giall
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 6 of 12 12 < 6 daiall
Step . . -
) Operation Remarks (<Uaadl) Jaadal)
5 Cool to room temperature, Sloa Aan A auoall B

add 10mL of 8%
Hydroxylamine sulfate
solution and reduce extra
KMnO4.

o da 10 A8l o8 25 38l
ail eSS g Clile Jslase
50 gl ) i o gl )

Dilute to about 250mL.

34250 B waalls 3
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Short Title: Hg

Revision No.: 1
Date: June 2007
Page 7 of 12

5. Measurement Procedure:

B30 i) o gl
l;ré);\';mﬂ\

2007 )i Ul
12 (x7 dsaall

s bl Al ) 5

Ste .

IC ,ksli)\) Operation Remarks (<Uada) Jadal)

1 Prepare 0, 0.5, 1, 2, 5 ppb of 0 3SI% Gl ailin juaaty o8
100mL Hg calibrations by oeppb 552 51 505 5
adding adequate amount of e Al S dslal (303
50ppb Hg std. ppb 50 G 3 Haitis

PpoHE S (should be operated by PP S
more than 2 people)

2 Add 5mL HNO3 in each Uaaa e Je 5 Al ?5
calibration and dilute it until > 2% g Jslaa S 4 Gy HY)
250mL. .Je 250

3 Get the AAS and PC ready. SV palaial) Jlea g o8

RUERCENpp*

4 Amount glass cell onto Glo Aalal Al s iy o8

Air-Ac  burner. (N;O-Ac CKar Y ) el G s

burner doesn’t fit).

P RN

(Crbiind- 55 5

S~

7/12




Short Title: Hg

Gl il o) ginll
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 8 of 12 12 e 8 daiall
Step .
) Operation Remarks (<Uad) Jadl)
5 Turn on the power switch of oS By abll Jadn o8
the MVU unit. (If the YR
content (Magnesium el Gl (s sina S Jla i
perchlorate) of the U-shaped GdSm) U Ja @
tube is recognized to have Ji allaguly 3 ali o8 (s yiaall
been eroded, replace it to Jlexiny)

new one before use.)

flask of DIW. This is the
original position.

6 Set the exhaust cock to A sl A adlall o) )3 ey A8
“CIRCULAR” position, and plae 5 “CIRCULAR”
the stop valve to “CLOSE”. gl e Glayy

“CLOSE”

7 Set the exhaust cock to Sl el gl ey B
“CLEAR”. “CLEAR” sl

8 Set the rubber plug to the e Ahladdl salaudl e s A

5 DIW Lhidl ol dass
ol s gl M e
R

8/12




Short Title: Hg

Gz il o) gial)
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 9 of 12 12 9 daiall
Step . oyt s e
) Operation Remarks (<Uad) RERA]
9 Set the exhaust cock to Sl el gl ey B
“MEASURE”. S“MEASURE” 4l

plug.

10 Autozero the response level. A (6 fla a8

11 Get ready for adding 5mL Jslae (e de 5 AlaY (o6
of Tin chloride solution. pdadl) Ay i<

12 Get ready for closing rubber Agbladl salandl BULY (o

9/12




Short Title: Hg

Gl 1 paidall o) gial)
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 10 of 12 12 e 10 daiall
Step . . s
) Operation Remarks (<Uaadl) Jaadal)
13 Add Tin chloride and set the a5 puadll 2l IS ddlaly 8
plug as soon as possible. Aas Ay pShzalad)
14 Stir the content of the flask Al 5 Alasall (g gina a8
and wait for a while until s ey A Uiyl
the response indication (S siue T ) Al
reaches a plateau.
15 Start measurement. okl Ty
16 Set the exhaust cock to A gl ) adlall o) )3 o535y o8

“CLEAR” to exhaust the Hg
vapor and wait for a while
until the response indication
gets back to the level of “0”.

e g2l oy s “CLEAR”
g i EEYL Ay )
el Ay e
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Short Title: Hg

Gl 1 il o) gind)
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 11 of 12 12 e 11 Al
Step . . -
) Operation Remarks (<Uaadl) Jaadal)
17 Go back to No.6 and repeat el 5 6 sshall ) sasedly a8
measurements. J<aluaall
18 After measurements, ) gl ety patud Chlilaall aay
continue flowing air through Cadaty o8 g (33l pAdiBaag e
the MVU and dry glass Aaala sl culil)
pipes.
19 Turn off instruments and ookl eled) 5 Slead) cladaly o

finish.

Note: Exchange Hg absorbing solution every 6 months. Make sure the glass tube immerse to
more than 5cm depth in the solution in the bottle.

(Hg absorbing solution : 0.5% KMnO,4 and 5% H,SO, solution)

A a5 Oa 3T Gau ygeia ala il cigd¥) Of (e 3G, gd] 6 JS (G palaiol Jolas pils aF c4Akiadla

(H2S0,4

11/12
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Short Title: Hg

G330 1 pemindl o gl
Revision No.: 1 1 8, 4aal
Date: June 2007 2007 o) n s gl
Page 12 of 12 12 e 12 sl

6. Analyzing Flow Chart:

END

s bl Alant () hhiall 6

Start Jsa
|
| Prepare calibrations of Hg il s e dillas jaats o
!
[ Get AAS and PC ready sl 5 s 3l pabaioV) jlen Suenh o
l ( No gas is necessary Jl& VY aala dlia ul)
[ Turn on MVU a3l i san s Joadli o3
|
[Set the cock to “CIRCULAR”  Ameal e g3 o]
|
| Set the cock to “CLOSE” il e gl i od
|
| Set the cock to “CLEAR” gl e gl A o
|

| Set the rubber plug to DIW _hidl ¢l e dukaladll zqmnt.;-,‘
| Sit the cock to “MEASURE” Al e g3 o]
|ALlJtozero sl o
|A(l1d Tin chloride and plug Glel 5 pual i 5IS dilals
|S’ltir the flask (s dl |
| S’ltart measurement sl i)
| Sit the cock to “CLEARE”  dmuasl e gl il gun
| Ripeat measurements <lulall Ar—i\
| Dty glass pipes Zals ) byl Cisol

|

|Turn off instruments 33V @L\|

gl
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Short Title: As

EEo 1 aidall ) il
Revision No.: 1 1 8, 4aal)
Date: July 2007 2007 Jsais gl
Page 1 of 9 9 o] daial
Standard Operation Procedure (SOP)-07
For the Determination of As
(SOP ) (bl Jadal) ¢) ja)
G waadl
Prepared by: Date:
Chemist
Reviewed by: Date:
Laboratory Chief or Quality Assurance Coordinator
;@Ju ujl""‘"ﬂ.. o) salas)
B sdaa e

Bagal) (et (Guuia g (punsi ) diall Gouia

Damascus DFEA

-

ciad &y 5ia
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Short Title: As

30 1 il o gl
Revision No.: 1 1 8, 4aal)
Date: July 2007 2007 Jsais gl
Page 2 of 9 9 o2 daidl

1. Scope and Application: For Analyzing Hg (based of Standard Methods, Japan
Industrial Standards and the manual by Shimadzu) using AAS.

2. Necessary Equipment and Supplies:
1) Sulfuric acid (50%).
2) Potassium permanganate solution (0.5%).
3) Potassium iodide solution (10%).
4) Sodium borohydride solution (0.4%).
5) 5SM HCL
6) Arsenic standard solution (1000ppm).

Jeanl s 5 bl delial) a5 Bl Qs ok qan ) G0 latl 3Gkl Jlaal) L1
(oW palaia¥) fisegish g S aladiuly (5 abesd
Mg pa dsag gl 2

(%50) Sl pann (1

(%0.5) p sl sl Clinia yy Jslaa (2
(%10) pslisdl 35 Jslsa (3
(%0.4) psasall 1w 5 ) dslae (4
SM HCl (5

(ppm1000) oM Huliv dslae (6

2/9



Short Title: As

Revision No.: 1
Date: July 2007
Page 3 of 9

3. Preparation of Reagent:

1 :pd, sl
2007 Jsais gl
9 3 dsdall

sl 81) juaad 3

Step .,

) Operation Remarks (<Uada) Jadal)

1 Sulfuric acid (50%) : pour S a8 :(%50) <o S s
500mL DIW into 1L plastic 28l g g5l eldl e e 500
bottle, place the bottle in a Cono. HSOy/ /e ol ] ASiSlhs e A
container with tap water, ’ | s Sle sl dasla (8 sl
pour 500mL conc. sulfuric Cu sl (aes Sy o8 5 gubia
acid little by little with tap Aol A Leea A1 Gadd Gy
water filling the container,
leave until it gets cool. Water

2 Potassium  permanganate psalisdl  Gliaie n Jslas
solution (0.5%) : pour some Jslaa (n (amy S 08 :(%0.5)
potassium  permanganate (%5) aselisdl e
solution (5%) for Hg into a Soe (A 3ol st 8 andiil)
plastic bottle and dilute it 10 e 10 22l 854S,
times.

3 Potassium iodide solution 28 :(%]10) psrligdl 3o Jslaa
(10%) put potassium Sge (A sl dm aas
iodide into a plastic bottle i laad) Gl ad) e 4SS
on the sensitive balance S @8 bl e 100 o Jaad
until it gets 100g, pour 1L Al 5 )l g gl slall e i
DIW, stir it well to dissolve. A s JShy &y anlly

Ioaay

4 Sodium borohydride pspsall )Moy sl

solution (0.4%) : put sodium
hydroxide into a plastic
bottle on the sensitive
balance until it gets 2.5g,
pour 500mL DIW, stir it
well to dissolve, add 2.0g
NaBH,4, stir it well to
dissolve.

prepare daily

EPPIPPUCENIPL

A (G oomasty & 9%0.4)
@ psisall WS A
ol Ol jaall e 480034 3 e
A oale 25 e deand Sa
g ol sldl e da 500 S
s JSy el il 8y o)l
e 2.0l PV L5y s
JSy )il 8 s NaBH4 o«

oy PNTRPRENRIEN
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Short Title: As

Gl s eaiall (ol 5ial)
Revision No.: 1 1 8, 4aal)
Date: July 2007 2007 Jsais gl
Page 4 of 9 9 (x4 dadall

Step .

) Operation Remarks (<Uad) RERA]

5 5M HCI : pour some conc. e Sy o8 :SM HCI
HCI (¥ 12M) into a plastic Sl el K e
bottle and dilute it 2.4 times. A 5 A s (B (12M )

B3a 2.4 paall

6 Arsenic standard solution F 0 ol Jslaa
(10ppm) : dilute 1mL of e de 1 2l &8 (ppm 10)
1,000ppm As  standard 1000 FooN oulbe Jelaa
solution to 100mL with dila)l e e 100 ) ppm
acid. aaall

7 Arsenic standard solution 50) FeoM alie Jslaa
(50ppb) : dilute 1mL of Jslse (e da 1 22ai o8 :(ppm
10ppm standard solution to & da200 A ppm 10 Lt
200mL with acid. Uaeall ddls)

4/9




Short Title: As

Revision No.: 1
Date: July 2007
Page 5 of 9

4.Pretreatment Procedure:

Fain ) aisall o) sial)
1 ;féJ aaall
2007 st g )l

9 w5 4sdall

A ) Aalaal) Al al 4

Ste * L

IC ,ksli)\) Operation Remarks (<Uada) Jadal)

1 Take adequate amount of )l e 488 dS a1l 8
sample (20-40mL) into a i 8 e 5(Ja40-20)
beaker.

2 Add 3mL of conc H,SOy, oaea (wode 3 Adlaly o8
SmL of conc HNOj;, heat saea (e de 5 5 Sl _u)&\
until white fume of H,SO4 JPRENTEN (I ?5 S el g Y
vaporizes. If white fume is saaal  gan¥l gl el
not seen, add 3mL of H,SO, dda B oAl e o)l
again. 3 2@\.."44 A pany) Al elay

A Be Cu Sl (aes (e da

3 Rinse inner wall of the Shall A sl sy o8
beaker with small amount of 2)) gl g g 55l ‘;Ld\ BYRANCR IR
DIW and heat again until B YREEREN R SN uMﬂ\-’ A8
white fume is recognized. oY) il

4 Cool to room temperature. Sloa Aan Aol B

Al

5 Dilute to 40 mL. e 40 ) waally L8

5/9




Short Title: As

Revision No.: 1
Date: July 2007
Page 6 of 9

5. Measurement Procedure:

1 :pd, sl
2007 Jsais gl
9 (»6 4siall

s bl Al ) 5

Ste A

¢ 3143\) Operation Remarks (<Uad) Jadidl)

1 Prepare 0, 5, 10, 20, 40, 50 0 Sk Gl pailin juiaady o8
ppb of As calibrations by ppb 50 540 520 510 55 5
using 50ppb As std with | It should be operated by | *lie 43S A8l e i) (s
adequate amount (about the more than 2 people, el (e (:‘-)Ag\ ol t-‘4)5‘3)
same as samples) of acid.

U

2 Open Argon and Acetylene 5 0¥ Sllghal g
gas cylinders and get the air Abela aiy o8 5 CpliwY)
compressor ready. &) sell

3 Attach black tube to the G sl agh Al cudy K8
glass cell, set the cell on the Gl pm g B 5 daala sl )
cell holder and fix the glass Gloa Slo Bl dia i
cell onto Air-Ac burner. Al old ) osliulel s
(N2O-Ac burner doesn’t fit.) (lie e plital- g 5

4 Set the Gas - Liquid Ay dile el Jald aua s 8
Separator and the tube for 8 paall A gk Al s
drain.

5 Set 3 tubes (for samples, s Anall ) adal A G jeai A

HCL and NaBHj) to be
ready for suction, prepare
with DIW and then put them
in their right positions.

¢usy (NaBH4 J 5 HClI J
il o8 cadl Boala ()5S
o a8 ) sl g g il elall aladidy
S b el all aas

L daaidll
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Short Title: As

i ) : peaitall () giall
Revision No.: 1 1 8, 4aal)
Date: July 2007 2007 Jsais gl
Page 7 of 9 9 =7 Asiall
Step : : -
) Operation Remarks (<Uad) RERA]
6 Get the AAS and PC ready. Sty yiSas Jles ueady o8

sl Lﬁ)m uabaialy!

nozzle for sample into a
sample solution (or standard
solutions).

7 Connect black tube to the SoashoAl Juag A8
separator. Jaalall
8 Start HVG and check if the 5 il A saay ety ?5
gas flows into the cell. ARl 8 gy L) S o) Sl
9 Ignite the Air — Ace flame. il g8 Cagl Jridy o8
10 Autozero the response level. ALY (5 sl phoaly o8
11 Immerse the end of the paradall agh Al Al jeiy o8

Gl ) Al Jslae 8 duall
(AR dllad)

7/9




Short Title: As

G il () sinll
Revision No.: 1 1 8, 4aal)
Date: July 2007 2007 Jsais gl
Page 8 of 9 9 (8 dailll
Step . . -
) Operation Remarks (<Uad) RERA]
12 Wait for a while until the Bl maal (s byl lan)

response indication reaches
a plateau.

s S5 e sty

13 Start measurement. Loebadl) )

14 Go back to No.10 and repeat A 5 10 sshall ) sasell A8
measurements. bl sale

15 After measurements, Gl JaSI bl elgmi) g
continue flowing with three G sl g gl el aladiuly
nozzles in DIW to rinse out Oloall Juad  &3EN kAl
the inner walls of tubes for 5 s sad ahl Al Aaal
about Sminutes. L

16 Extinguish the flame. el glalaly o8

17 Take out nozzles and s oslall e el Al 21 AL eﬁ
continue flowing to dry skl Al Caad s gaxdll S|
them.

18 Turn off the instruments, il Glel 53 5eaY) clikly &8
complete the gases and sl ol
finish.

19 Take the Gas — Liquid A s Jile Bl Jald g 5 8
Separator away and soak it 9015 Cs Y Gans 8 Lean
into 15% HNO:;.

20 Remove the cell holder and LAl e 5 5 Al Jala g i A8

take the cell away and soak
it into 15% HNO; after
cooling.

%15 sV Laeny lgaiy &8
Ll ey

8/9




Short Title: As

30 1 il o gl
Revision No.: 1 1 8, 4aal)
Date: July 2007 2007 Jsais gl
Page 9 of 9 9 9 Assall

6. Analyzing Flow Chart:

END

s ouladl) @Aﬂ Lﬁw‘i\ bhiall 6

Start Jii
!
| Prepare calibrations of As &, zﬁm@mwg{
\ Git gases ready ) st a8
| Git HVG ready s 3l seiiisas s et o
| Git HVG and PC ready calall 5,3l ydsisons st |
| C(l)nnect tube to the separator Jwalill ash iVl Junss
|S'ltart HVG eyl i sas 5 Juicdo o
|Ig:1ite f lame a—t«-“‘déwef{
| Slljck DIW and autozero _swillad 5o, 43l e 53l ¢w\l=éﬁee?{
| Slljck std or sample and measure (ulallad 5 A Ll dﬂu\mg{
| Ripeat autozero and measure (il 5 jsaalll sdlel; o
| Fllow DIW for 5minites 8 s saal a5l g g jiall slall Ly sa o
|Ex’ltinguish Sl o
| Fllow air to dry tubes abl allCuisi yelsel i o
| Flinish instruments and gases <3l 5356V el 4
| S(l)ak the separator into acid ubd‘gdmtﬂ\é:\eﬁ
| Scl)ak the cell into acid (aesll b aiall a4

Ligd
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SOP for Metal Analysis -08
Data Management

Standard Operation Procedure (SOP)-08
Data Management for Metal Analysis

. Register samples as soon as you
them

Administration Sheet” and give them

receive n “Analysis

Administration Numbers.

Administration R . Number | Sample Carry—in
Number epresentative of Date Month
Name of Samples S |
(yymm-—##) amples | (dd) | (mm)
0707-01 Drinking Water from DFEAs 4 8 7
0707-02 |Drinking Water from DFEAs? 1 10 7
0707-03 Drinking Water from IDL 4 10 7

2. Prepare “Monthly Report” to give each

of samples a number to identify.

Monthly Report of Metal Analysis Galaal) Jllasl g e dd) g A1)
mm - yy July - '07 |Administration No. 0707-01

Ttem| QL /SStt(ji-((iirc Unit DA;)II HA(;: HO(I)\:: sw(l)z4
Ag [0002 | o | mglO o o O
Al [000s | 77 | met|o o o o
As (0005 | P | mgt|o o o o
Ba | 05 | % |mgi]o o o o

. After a measurement, check if the
correlation coefficient (r) >= 0.995. If
not, reject calibration.

. If a sufficient “r” is not obtained with 3
or more calibrations, note the value
and stop omitting calibrations.

. Check if results (concentrations) over
the largest adopted calibration are
obtained. If any, dilute the pretreated
sample and repeat measurements
until the n

concentration gets

between the Quantitation Limit and
the largest calibration.

6. Save the analysis file in the PC and
print the measured results out.

7. Attach “Front
Results” onto the top of the results and
fill it out.

If a sufficient “r” is not obtained with 3

Page of Analysis

or more calibrations, note the value in
“4. Remark”.
v Pay attention to express with “<”
when the concentration is below the
Quantitation Limit.
Set the smallest digit the same as the

one of the Quantitation Limit because

phe

you cannot measure smaller amounts

than the QL.
¢ Handle data in accordance with 2
significant digits.
( Significant digits can be set as 3 or 4 in
consideration of the apparatus and
instruments, but they are set as “2” for
the introduction of metal analysis in the
Damascus DFEA from a standpoint of
abilities of analysis technique and results
of Recovery Tests which require
90-110%R. Significant Digits can be
modified in accordance with the progress

of analyses in the future. )

SOP-MA-06- 1



Front Page of Analysis Results

Period of Analysis
(from pretreatment
to the end)

Administration Number Representative Name of Samples

erson in charg
of Analysis

1. Item Zn
2. Method (1) Pretreatment : Sample 100mL + conc.HNO, SmL + Heat + Dilute to 100mL.
(2) Analysis AAS w/ Flame Method(Ace—Air)

3. Calibration Curve 0,0.1,0.2,05, 0.7 ppm

4. Remark

Final Concentration
Final Rate (mg/L)

Concentration or Dilution
Final Volume (mL)

Name of Sample

Sample (mL)

8. Record the data acquired through this
procedure in “Monthly Report” after
subtracting the value of the method
blank from each result. Submit the
sheet to the client after the completion
of analyses and recording.

9. Fill in the final date of the analysis in

“Analysis Administration Sheet”.

<> Examples of Handling Data
(QL = 0.005, 2 significant digits)
If the software gives out 0.003054,
record <0.005
If the software gives out 0.006053,
record 0.006
If the software gives out 0.02063,
record 0.021
If the software gives out 0.5949, record
0.59
If the software gives out 2.660, record
2.7

SOP for Metal Analysis -08
Data Management

If the software gives out 9.952, record
10
If the software gives out 10.09, record
10

Start

l

\Register samples w/ Admi No. \
l

\Prepare Monthly Report w/ sample No.
l

| check if the (r) >=0.995 |
l

\Reject calibrations if necessary
l

| Check results beyond the C.C.

l

| Dilute if necessary |
l

| Save and Printout results
l

| Attach “Front Page” to the results
l
\Record data in “Monthly Report”

l
| Record the final date in “Admi” sheet|

SOP-MA-08- 2
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SOP for Metal Analysis -08
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Odaal) Jalad A i) 8l

Sl 8 )y Aada B Lgadlind ) gh clial) Jaawdy a3 10
ads “Analysis Administration Sheet”
A1) Lald i Lgidaely

Administration R . Number | Sample Carry—in
Number epresentative of Date Month
Name of Samples S |
(yymm-—##) amples | (dd) (mm)
0707-01 Drinking Water from DFEAs 4 8 7
0707-02  |Drinking Water from DFEAs2 1 10 7
0707-03 Drinking Water from IDL 4 10 7

Front Page of Analysis Results

Period of Analysis
(from pretreatment
to the end)

Person in charge

Administration Number
of Analysis

Representative Name of Samples

1. Item Zn
2. Method (1) Pretreatment : Sample 100mL + conc.HNO, 5mL + Heat + Dilute to 100mL
(2) Analysis AAS w/ Flame Method(Ace-Air)

3. Calibration Curve 0,0.1,0.2,05, 0.7 ppm

4. Remark

Name of Sample Concentration or Dilution Final Concen tration

Final Rate (mg/L)

No.

Sample (mL) Final Volume (mL)

b LAY ol PA clas Al Glib) Jawdy a2 17
Jul a@ . “Monthly Report” gogdd A
Mediaad (a9 STl (e sl day Jpaall 43 )

) daba B Jdadl) Al ol pbs A L18
“Analysis Administration Sheet” Jalail)

“Monthly Report” @il n il juasiy a8 11
Ade J<d jaaa pd) plaey

Monthly Report of Metal Analysis Galaal) Jallatl g pgld) A1

mm - yy July - '07 |Administration No. 0707-01
sar | |01 02 03 04
Item| QL | gy 4 | Unitfip HAM HOM [SWE
Ag | 0.002 1 0.05 mg/l |O @) (@) @)
Al | 0.005 ?12 me/ |O o o) o
As | 0.005 ?601 me/ |O o o 0
Ba | 05 0/17 me/ |O 0 o) o

(r) =< BN dale s o) @Bad uld JS 2 12
Blaal) (2b 5 didie 0.995

pladinly BLS Y Jalad Luulie dad o Juasi ol o) .13
5 el claan Al Aadl) Badd S gl B lae LGS EDG
L5 laal) Lol o) (o (B g5

S gale claa AN (GuSIAN) gl cdls of @83 .14
s dpanl) Jla B g s bl adall B 585 i o
Bilely ad g dadlaall Adall madiy B Sl eda Jie

Y STYRP IS | N PR RN I R TP R PN DI I

,S#h.am.'a
i ol o cadall B s il 355 15
Lol

“Front  Jladll gilill 4alal) dadiall 384 a2 .16
o WYrag ad g Page of Analysis Results”
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0,60 S a8 (0.5960 gebidl e f Jla B
2.7 Jaaiy 282,660 galbil haei Ja B
10 Sy 48 9,952 galipl) aef Ja B
10 Jiaeis 28 10,09 bl bei Jn B - it dadlaa o Al ]
(A2 <l (A ¢ 0,005 = S 2al))
daaeiy o8 0.003054 el kel Ja b
< 0.005
.0.021 Jeuis 43 0.02063 bl e Ja B
Start i
l
\ Register samples w/ Admi No.H;«“—a\-'eaJ\da.Auﬁee?{
l
\Prepare Monthly Report w/ sample No. ef{
Cliall 2o 5 5 pelll il juani
l
| check if the (r) =< 0.995 iy
l
\Reject calibrations if necessary ubé)\|
| 55 pall i 5 yladl
l
| Check results beyond the C.C. il o xU
[ el ginil o & JialY

l

| Dilute if necessary s, all vic aaall
l

| Save and Printout results| gl dell 5 Lis, o
l

| Attach “Front Page” to the results|[s4 . 4
| bl 4l 4, )

l
| Record data in  “Monthly Report” Jewi A
| ool g il (b ]

l
| Record the final date in “Admi” sheet o

[ O 5 A 3 Al g5 o]
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SOP for Metal Analysis -09
Data Evaluation
Standard Operation Procedure (SOP)-09
Data Evaluation for Frequency of Monitoring

Unknown smple from
st. X

Y

Measurement of

I
No
(dilute the smpl
and
measure again)

Yes—¢

any element Yes
(change the
dilution rate

and
Work flow for measure again)

Data Evaluation

he value is over

Nol

he value is over N
the Std-dc 3

he value is
over Std-dc X 10
certainly

he value is over

the QL No—3

The smpl is

Yes Yes diluted
J( Y
Record as Record the value
“> Std-dex10” No
Yes L Y
|
Y Recordas “ < QL ”

he previous
value is over the

he value fro

repeated Yes
measurement is over
the Std-dc l
No—>»<_ under the Std-dr

i _the past data

Keep on monitoring

No st. X at least 2/year

No

v

he previous
value is under the

Keep on monitoring
st. X at least 1/year

Keep on monitoring
st. X at least 3/year

No

Y

Record st. X as a pollution
source and keep monitoring at

Reduce the frequency of
measurements to 1/year or <«

least 1/2 months less and add other st.s

CC : calibration curve st : station smpl: sample  Std-dc : standard for discharged water

Std—dr : standard for drinking water =~ QL: quantitation limit

Criterion in the flow chart should be modified according to the situation.
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SOP for Metal Analysis -10
Standard Addition Method

Standard Operation Procedure (SOP)-10
Standard Addition Method

The standard addition method is used when there is interference by coexistent

material (matrix) in the sample and its influence is given to the measured value.

[In the case of furnace method]

1. Open "Edit Preparation Parameters"
dialog box.

2. Select "SMSA" for the [Measurement
Typel.

3. Entering the [Number of STD] displays a
table of [STD Samples] preparation
parameters. Enter the concentrations of
standard samples in [Conc.] fields and
the volume of unknown sample in the

The idea of Standard Addition Method [Unknown Samples].
4. Set the standard sample as [Reagent 3]
5. Enter the [Weight Factor] and [Volume

[In the case of flame method] Factor] in the fields of [Weight Correction
1. Open "Edit Preparation Parameters" Factors].
dialog box. 6. Check [Mixing On] and enable [Mixing]
2. Select "SMSA" for the [Measurement button. Set [Injection Volume] as 20uL.
Typel. Check [Rinse with Sample] only when
3. Entering [Number of STD] displays the linearity of the results is unacceptable.
table of [Conc]. Enter the concentrations 7. Set [Num.of Reps.] as 3 and [Max No. of
of standard samples to be added. repetition] as 5 in [Repeat Conditions].
4. Enter the [Weight Factor] and [Volume 8. When completing the setup, click on
Factor] in the fields of [Weight Correction <OK>.
Factors]

5. When completing the setup, click on
<OK>.

(Example)

In this example, the ASC is used to add the standard samples of Oppb, 10ppb, 20ppb and
30ppb to the unknown samples which are being diluted 5 times. Standard sample of 100ppb is
prepared for addition and is regarded as the Reagent 3.

The [Sample] must be constant for all the concentrations. Here, assume it is 40(uL). Enter
the [Weight Factor] with 40 and [Volume Factor] with 200 in the fields of [Weight Correction

SOP-MA-06- 1



SOP for Metal Analysis -10
Standard Addition Method

Factors]
[Conc.]  [Pos.] [Smpl.][Dilu.] [Reg.1] [Reg.2] [Reg.3] [Total Vol]
0 1 40 160 0 0 0 200
10 1 40 140 0 0 20 200
20 1 40 120 0 0 40 200
30 1 40 100 0 0 60 200

This [Total Vol] must satisfy the following condition.

[(Injection Volume) X (Max. No. of repetition) X (No. of Boost Cycles) + 50uL] = [Total
Volume] = 600 (uL)

In this equation, the [Injection Volume] means the [Volume] set in the "Mixing Setup"
dialog box. The "50uL" indicates the dead volume of mixing port. If furnace boost cycle is not
performed, (No. of Boost Cycles) is 1.

Based on settings made up to now, the calculation is as follows:

[(20uL) X (5 times) X (1 cycle) + 50uL] = [200pL] = 600 (uL)

This indicates that the settings are correct.

(Measurement Procedures on MRT work sheet)
The indication of [Action] on the MRT work sheet related to "MSA (Method of Standard
Addition)" is described below.
MSA : Indicates standard addition method.
MSA-RES : Indicates the concentration of unknown sample calculated from the result of
measuring a set of standard addition samples.
Measurement Procedure of Standard Addition Method|

SOP-MA-06- 2
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Standard Addition Method

kel J glaal) diLa) 43y

AE Al o 355 Cuuny Aall 353 55l 2 sal) (e Al SRS 3 pa g die (5 bl Jlaall Al 8k ardin

{ ool da bl 3

"Edit Preparation sl gpiagzid ]

.Parametrs"
[Measurement 2"SMSA" _liabad 2
Typel

[Number of STD] «laitiadl sae Jisl e 3
. [STD Samples] _sasill & jial b Jsan yelas
5 [Conc.] Jsis o84 ball il 35S0 5 Jlaal o8

. [Unknown Samples] 24 seadll duall aan

~

[Reagent 3] &4 Lall Ll a5y o
dale 5 [Weight Factor] o)l dele Jiabd 5
sl dal e Jsia 4 [Volume Factor] asall
.[Weight Correction Factors] sV
oo dmin a5 [Mixing On] ksl o8
ddal) aan 8 20pL s a8 [Mixing]
[Rinse with _liab a8 | [Injection Volume]
Algie e il ks o 5S5 Larie 1 Sample]
25 s [Num.of Reps.] 23 aasd
sl &y 5 [Max No. of repetition]
[Repeat Conditions]

<OK> e jaill a8 clalac ) elgiil die

N

[ ol Jlaall ddls) Ay yho age |

{ el dg )k dlla 3

"Edit Preparation sl goiaxiad ]

Parameters"
[Measurement &"SMSA" sl
Typel
[Number of STD] <l jaitindl axe Jay) xie
i) 380 55 Jask a8 [Cone.]  5:Sa dsas e
Ll s () Ay Ll
dale 5 [Weight Factor] cosl dee Jaabiad 4
zunai Jal se Js8a 3 [Volume Factor] axal)
[Weight Correction Factors] o)l
<OK> Ll il & iyl oleml ie 5

(J5e)

<=1l 30ppb ppb 30 sppb 20 sppb 10 sppb 0 xSy d be Glue Ay V) AL At JU) 13a 3
.[Reagent 3] I PUNREW A LIS ppb 100 il yrcass Al ) e 5 322l A geadl)

[Weight
[Weight Correction Factors] s zusas

Gosl) Jalal 40 Jasb 8 (pl) 40 Lis Ll (il 5 5803 JSA4G [Sample] Al 0585 of on
i dalse Jsia 4 [Volume Factor] aaall Jala1200 5 Factor]
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[Conc.]  [Pos.] [Smpl.][Dilu.] [Reg.1] [Reg.2] [Reg.3] [Total Vol]

0 1 40 160 0 0 0 200
10 1 40 140 0 0 20 200
20 1 40 120 0 0 40 200
30 1 40 100 0 0 60 200

A B8 [Total Vol] - (el paall Gony o cony

[(Injection Volume) X (Max. No. of repetition) X (No. of Boost Cycles) + 50uLl] = [Total

Volume] = 600 (uL)
"Mixing s> Gsdia g sl [Volume] axall giad [Injection Volume] — diéall aas dlslaall oda b
.1 ¢t (No. of Boost Cycles) Jiad gasabral o) .zl 4l A Cuadl aasll ) i yT, 50 . Setup”
IS ol (556 L) ilidand) o
[(20uL) X (5 times) X (1 cycle) + 50uL] = [200pL] = 600 (uL)

Asana clilae Y o ) ety us

(MRT et 485 b (uldl) s ja) )
=3« MSA (Method of Standard Addition)" < Gkidl MRT Jesll 45 4 [Action] Jis 3 s il o
Jauy) b
gkl Jslaall Adla) 45y 5l ) a5 MISA
e sobed) Jslaall ddlia) o3 Al Cliall e sana (al (e 4 sl A geaall Al 58 5 ) i MSA-RES
| s bad) Jslaall ddla) Ay ylay bl sl o |
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Short Title: Interference and Matrix Modifier Method
Llall Jase 48y jla 5 Al aisal) o siall

Revision No.: 1 1 a8 daull
Date: November 2007 2007 S i g ol
Page 1 of 6 6 e 1 dmial
Standard Operation Procedure (SOP)-11
For Interference and Matrix Modifier Method
(SOP ) (oubill Jiadl) ¢ 2
Jadal) Jamae 45yl g cdA )il
Prepared by: Date:
Chemist
Reviewed by: Date:
Laboratory Chief or Quality Assurance Coordinator
:@Ju U"M.- as) salas)
B sdaa
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1. Scope and Application:

Spectrophotometric interference is based on equipment and flame properties. It occurs

when the spectral line used for analysis cannot be separated completely from other nearby
lines, or when the spectral line used for analysis is absorbed by other substances than the
atomic vapor of the target element produced in the flame.

=Method by using nearby line, Method by a continuous light source (D2) and Method
by self reversal

Physical interference occurs due to an error in the supply of the sample into the flame by

influences of physical condition such as viscosity of the sample solution and/or surface
tension.
=Dilution and Standard Addition Method

Chemical interference is peculiar to the sample and the element. It occurs when atoms are

ionized in the flame, or when atoms act on coexistent substances to produce hard-to-dissociate
(break) compounds. Thus, the decrease of the number of atoms in ground state which
contributes to absorption causes this kind of interference.

= Standard Addition Method and Matrix Modifier Method

The application examples of the matrix modifiers are as follows. Matrix modifiers can also
be used with standard addition method.

Target element Matrix modifier

Cd Pd (NO;),+ NH4NO; (NH,),HPO,+ HNO;
Mg (NO;),  (NH4)H,PO4+ HNO; or Mg (NO3),

Pb Mg (NOj3), , La(NOj);, Pd,Pt( pglevel)

Hg Sulfide + HNO;, HCI+H,0,, K,Cr,0;+ Na,S
Au, Pt, Pd (uglevel), Se, Organicacid (Succinic acid, tartaric acid)

As Pd best, Mo, Zr, Ba also good
La (NO3)3

Zn Succinic acid, oxalic acid

Si, Al, Mn, Cu, La (NO3)3

Cd, Ba, Be, Cr

: Gl Jlaall 1

Lall Jead YL (5 Y Laie dgidall cdlalaill Joast el 53561 (ailiad o ikl ORIl adied
i e Jibaill axdiiidl il badl) (aliaia) oy Ladie i 5 slaal) Jashall e JalS IS4G dalacll 2 5300 dulal)
el b i) Caagl) juaiall (g 3 Al e g AT jualic
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T el T s ¢ s i3 gt A st s i 185l iy ol <=

S50 o/ 5 Al a3 L5 iRl A celll 5 el Jay 5 U e Al 5al el g
(bl

I Jolaa L) Ay pb g gitall| <=

Lodie 5l caglll & <l 2,00 Lavie 3lasSl AN Joand | jeainll 5 diall duald Lal cdlalall o)
QLA e Glati Gl Jull 5 (Oesll) Sl dmaa o) ge 8 Cusy (A8 jiall) 2a) glall 3l gall ae 0l A Jelds
AL e e gl 138l abiaial) 8 aalud Al g sadlad) Allad) 8 50 sa gal)

i) o T 5 5 e e L) Ll <

ke Jslae dilia) 44y 5k ae Jaglald) e aladin) (Ko S Jiul) L daca ge Jagdald) Vs (Guadai Al ()

Cangl) yaisl) Ldall Jae

Cd Pd (NO;),+ NH4NO; (NH4),HPO,+ HNO;
Mg (NO;), (NH4)H,PO,+ HNO; or Mg (NO3),

Pb Mg (NO;), , La(NOs);, Pd,Pt( g level)

Hg Sulfide + HNO;, HCI+ H,0,, K,Cr,0;+ Na,S
Au, Pt, Pd (ug level), Se, Organic acid (Succinic acid, tartaric acid)

As Pd best, Mo, Zr, Ba also good
La (NO3)3

Zn Succinic acid, oxalic acid

Si, Al, Mn, Cu, La (NO3)3

Cd, Ba, Be, Cr

2. The Procedure in the case of flame method:
sl A b A A4 aY) 2

Step : . -

(5 shal) Operation Remarks (<Uadl) TR

1 Prepare 10ppm solution of Jslse e ppm 10 sty &8
matrix modifier. sl Jaxa

2 Add ImL of the solution S Jsaall e e 1 Adlal 8
above to 10mL of each Jslae IS 53e S da 10 IS
sample  and  standard Soke
solution.

3 Measure by flame Glle ) el 48 jhay (bl o8
method.(often with standard (ol Jslaall ddla) 44 oy
addition method)
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1 ;?§) aaall
2007 S e gl
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3. The Procedure in the case of furnace method ( with standard addition

method ):
(I Jslae Ald) 48y sk aa) (AL Al b Ala (2 41 Y L3
Step . . ‘e
) Operation Remarks (<Uadl) BERA|
1 Open "Edit Preparation "Edit Ul Gsria mi o8

Parameters" dialog box.

.Preparation Parameters"

2 Select "SMSA" for the < "SMSA"  laalb 8
[Measurement Type]. .[Measurement Type]
3 Entering the [Number of Glutidl e JWy) xie
STD] displays a table of Jsa sel[Number of STD]
[STD Samples] preparation [STD _aasill il yial b
parameters. Enter the 1/10 10/1 4wS Jash o8 Samples]
amount of [Total Vol] in & [Total Vol] S axall e
[Reagent 1]. Enter the 3818 Jial 28 [Reagent 1]
concentrations of standard dsis (4 4jladl Sl
samples in [Conc.] fields & Useaall il aas 5 [Conc.]
and the volume of unknown . [Unknown Samples]
sample in the [Unknown
Samples].
4 Set the standard sample as Loball Al amg o
[Reagent 3] [Reagent 3] &
5 Enter the [Weight Factor] o dde Jlaal a8
and [Volume Factor] in the e 5 [Weight Factor]
fields of [Weight Correction & [Volume Factor] aaall
Factors]. Gos) maal e Jss
[Weight Correction
.Factors]
6 Check [Mixing On] and A8 5 [Mixing On] _Lisb 8
enable [Mixing] button. Set o A [Mixing] L) il
[Injection Volume] as 20uL. sl a4 20uL
Check [Rinse with Sample] & . [Injection Volume]
only when linearity of the [Rinse with Sample] _lkial
results is unacceptable. et ) lad ) K5 Ladie Ladé
Al s
7 Set [Num.of Reps.] as 3 and [Num.of &3 @asn Al

[Max No. of repetition] as 5
in [Repeat Conditions].

[Max No. of 5 sReps.]
3Ml 4 &l 5 repetition]
.[Repeat Conditions]
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Step .,
(5 sha) Operation Remarks  (<Uaadl) Jadidl)
8 When completing the setup, e Jall a8 cilalac Y eleiil vie
click on <OK>. <OK>
4. Example:
:Jia, 4
Step ..
(5 shas) Operation Remarks (<Uaadl) Jaheil)
1 In this example, the ASC is ) A aadiy JUall s 8
used to add the standard =Sy A Hlhe Gillie ALY
samples of Oppb, 10ppb, sppb 20 sppb 10 sppb 0
20ppb and 30ppb to the al— 5=130ppb ppb 30
unknown samples which are Ao Al e 5320 aall 41 el
being diluted 5 times. the ppb 100 Lali i 5 ass
matrix modifier of 10ppm is S EONRE M PL SR W L
added to each calibration as .[Reagent 3]
[Reagent 1].  Standard
sample of 100ppb is
prepared for addition and is
regarded as the [Reagent 3].
2 The [Sample] must be [Sample] Al 688 O
constant for all  the Lia Lgal il 5 30 il JS1 A5G
concentrations. Here, Jalad 40 Jaabad | (ul) 40

assume it is 40(uL). Enter
the [Weight Factor] with 40
and [Volume Factor] with
200 in the fields of [Weight
Correction Factors]

s[Weight Factor] ¢Js
[Volume  aaall Jlal 200
zanal Julse Js8a 8 Factor]
[Weight Correction o)

.Factors]

[Conc.]
0 1 40
10 1 40
20 1 40
30 1 40

140 20
120 20
100 20
80 20

0

0 20
0 40
0 60

[Pos.] [Smpl.][Dilu.] [Reg.1][Reg.2][Reg.3][Total Vol]

200
200
200
200
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Step . . ..
) Operation Remarks («Uaadl) R
3 This [Total Vol] must Sl ) Bty G oy
satisfy ~ the  following Sl la il [Total Vol]
condition. [(Injection

[(Injection Volume) X (Max.
No. of repetition) X (No. of
Boost Cycles) + 50uL] =
[Total Volume] = 600 (uL)

Volume) X (Max. No. of
repetition) X (No. of Boost
Cycles) + 50ul] = [Total
Volume] = 600 (uL)

4 In this equation, the sl s s dloladllod s 8
[Injection Volume] means =5 [Injection  Volume]
the [Volume] set in the & a5l [Volume] aaall
"Mixing Setup" dialog box. "Mixing Dl $sdia
The "50puL" indicates the o &l 50 . Setup"”
dead volume of mixing port. o Oz ol s (B gl aaall
If furnace boost cycle is not (No. of Boost  J4as puiag sy
performed, (No. of Boost .1 &8 Cycles)
Cycles) is 1. 0S8 ALl Allaadl s
Based on settings made up SallS Clal)
to now, the calculation is as [(20nL) X (5 times) X (1
follows: cycle) + 50uL] = [200uL]
[(20uL) X (5 times) X (1 < 600 (uL)
cycle) + 50uL] = [200uL] lalae Y o ey ey
= 600 (uL) Anma
This indicates that the
settings are correct.

END Lilgilf
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