
CH 335 (H) 567.



potentiometric iJl@lT~lU

5 6 8 CH 332  (H)



CH 335 (H) 5 6 9



I
HCL EMISSION LINE PROFILES

H I G H  C U R R E N T

5 7 0



Smith-Hieftje 11

02 ARC
LAMP
(OPTlCiNAL)

CH 335 (HI 571



J

5 7 2 CH 335 (H)



100.100.
so-so-
8080

:::: 40.40.

30-30-

2 02 0

10 .10 .

imim zmzm 300300 400400 5 m5 m 600600 700700 EmEm 900900 lwolwo

WAVELENGTH h-n)WAVELENGTH h-n)

kxmhl

l/3  uJvl3

f/g effective Aperture Ratio

3 8 , 0 0 0

2 . 5  ~lh.JVl3d&iihJ~-3

Gx.mh ,0.2  rdoCt4uA

LT.9  u.hiiFmn  1  Iu  7  IwIh~~dw

mh’mi  bandpass  mn  0 . 0 4  %I  2 n m .

+$h9hima  n m .

10/15

20/30

40/60

80/l  20

160/200

320/400

CH 335 (H) 5 7 3 .



.574 CH 335 (H)



‘-“3 335 (H) 5 7 5



576. CH 335 (H)



‘{335(H) 577 .



5 7 8 CH 335 (H)



CH 335 (H) 5 7 9



5 8 0 CH335(H)



I/O ;

I. Recorder

2. Printer off*
3. Serial port off

4 .  L’JRI  09:18:38

5. fi.4 17:May:  1988

6. op  I.D.0

7. Wt correction off

8. percent modulation

9. To exit

10. ABS (SB/CTF)  off
1 I Set sequence number

CH 335  (H) 5 8 1





CH 335 (H) 583.



AA xqn lock

C. <I/O>.3 Enter llX@

584 CH 335 (H)



protocol)

6 Bits

CH 335 (H) 5 8 5



CRT ¶hln$J  :

baa1  :

---*ld%ahs

0 CRT ¶.hng::

barn  :

---*ldwlG

bfh%i+.&lfl  fm e n t e r

o CRT E]3lna:

%.A  :

.--*  %&=$I

0 CRT ¶hln$J:

34 :

---Ida&m

CH 335 (HI



CH 335 (H) 5 8 7



E. ET&I_-

J-2&-,,-.. .
I I

A B

CH 335 (H)5 8 8



CH 335 (H) 589.



K.1 hwb (Set SequenceNumber) *CRT  ¶.h?l~
(~J~&G%J~RY) 11  nm  e n t e r ----* IfhuaiaKa~aoei73

59Om CH 335 (HI



I ‘H 335 (H) 5 9 1



5 9 2 CH 335 (H)



NO LIOUID  IN DRAIN.

WITH NO LIOUIO. THE
GLASS FLOAT R&S ON
BOTTOM, PREVENTING
FUEL FROM ESCAPING.

INLET (HOSE FROM
PREMIX CHAMBERI.

LIOIJID FLOWING TO DRAIN.

FLOAT RISES ALLOWING
LIQUID TO FLOW OVER
THE TOP OF THE WELL
AND DOWN THE DRAIN

HOSE FILLED WITH

..-.. .-
TO DRAIN  k$‘&-  LIQUID FROM PRE.

MIX CHAMBER

’ ,*335(H) 5 9 3 .



594. CH 335 (H)



6

CH 335 (HI 5 9 5



5 9 6 CH 335 ( I % )



CH 335 (H) 597.



5 9 8 CH 335 (H)



/

CH 335 (H) 5 9 9



000 CH 335 (H)



CH 335 (H) 6 0 1



602 CH335(H)



CH 335 (H) 603



604 CH 335 (H)



CH 335 (HI 6 0 5



6 0 6 CH 335 (H)



' '3 335(H) 6 0 7



6 0 8 CH 335 (H)



’ c1  3 3 5  (H) 6 0 9



6 1 0 CH 335 (H)



CH 335 (H) 611



6 1 2 CH 335 (H)



CH 335(H) 6 1 3
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:Ag 47:Cu 29:K 19:Pd 46:Sr 38:
:A1  13:Dy 66:La 57:Pr 59:Ta 73:
:A3 33:E.r  68:Li 03:Pt 78:Tb 65:
:Au  79:Eu 63:Mg 12:Rb 37:Te 52:
:B 05:Fe 26:Mn 25:Re 75:Ti 22:
:Ba 56:Ga 31:Mo 42:Rh 45:Tl  81:
:Be  04 :Cd 64 :Na 1l:Ru  44:U 9 2 :
:Bi 83:Ce 32:Na 41:Sb 51:V 23:
:Ca 20:Hf 72:Nd 60:s~ 21:W 74:
:Cd 48:Hg 80:Ni  28:Se 34:Y 39:
:Co  27 :Ho 67:Os  76:Si  14 :Yb  70 :
:Cr 24:In 49:P 15:Sm 62:Zn 30:
:Cs 55:Ir 77:Pb  82:Sn 50:Zr 40:
A- Pb

ff- Enter Element No.

Jd  4-7 m1aq  1

2. A-bkg  (D)

CH 335 (H) 6 1 5



616 CH 335 (H)



t

p.l 4.12 %llfm  nwuu1tlaans

CH 335 (H) 617.



Display

* 1 All infor

2 Results only
-.*

pl 4-O ala”ms~~n~¶lal”g

618 CH 335 (H)



.

CH 335 &I) 019



1. 7361 INT 0 CRT blng

Int :

*I.  Auto

2. Manual

3. Pk area

4. Pk height

6 2 0 CH 335 (H]



CH 335 (HI



4. iIn  STD

0 2 2

0 70 CRT ¶hln~  :

1. Normal calibration 6?h~1@1~pp1

elnG

2. standard addition calibration &IU

ul~a%iwb~unlaJuRiaui~~~~~

0 PO CRT ¶hlfl$-j:

Enter Abs

1. 1&1hdo  Instrument

2. %JkIlfdh  key board

C H 335 (H)



6 . bdobdon Instrument Pia& 0 710 CRT Lhlng:

I nest Ente r A

AA

Auto

std A

2*0.000

C

1

2

3

4

Stat Xs

0.1 set

Abs

0.000

6 2 3 .r-r{ 335 (H)



l ?Q CRT lhlTl$):

A

A A Stat #S

Auto 01.0 set

std A Ah
z 00.00 0.000

c 04.00
I 02.00

2*

3

4

--*

4 t-ii bEGh.4$04nm  STD &lkiC~ernii

090 C R T  Lhlfl~:

Analyze std Z

0 99~~‘s97nd7nr~s~Lli7~a~~~~~~~

QQ C R T  hng:

Analyze std C

0 Pske3nfl7ud7uaumRdsv”s

$lQ CRT  ~amgQis~ai?oh
&

Mean 0.123

SD 0.001

RSD 00.56

AA, SB, Flame. stats = 3

Auto 01.0 set

StdAg Abs

2 o.ooo 0.00

c 4.ooo

CH 335 (H)



1 2.ooo

2 3.ooo
3
4

* OReject 1 Accept 9 Exit

625(‘“-I 335 (H)



iabqpio9da

b?hJaJl@l5p

S T D CONC

0 00.00

1 01.00

2 02.00

APP CONC

S T D 0

S T D 1

S T D 2

MEAN

0.000

0.335

0.639

00.00

01.00

02.00

6 2 6 CH 335 (H)



CH 335 (HI 6 2 7



2. %.I6 3 na enter

1. @WY)

2.

3.

4.

5.

6.

7 .

8.

9.

628 CH 335 [H)



CH 335 (H) .629.



1. h.l&  Recall

630. CH 335 (H)



631



C*

1.
2

3

4

632 CH 335 (HI



CH 335 (HI



z oaoo  o.ooo

C 01.00 0.215

1 00.50 0.103

2 ‘01.50 0.310

3

6 3 4 CH 335 (H)



2. %Jw’  1 rim enter b&l

&Nn15  Normal calibration

Standard Addition Calibration

0 90 C R T  IhlQ:

CH 335 (H) 6 3 5



3. %Jw’  2 t-m enter

1. t&l&l  Instrument

2. Lbfh Key board

3. RU~%V,#$&SJ@  clear all data

0 PO C R T  IhlfIfl:
A

Normal calibration

AA,SB,FLAME

00.00

01.00

00.00

01.50

01.0

stat # 3

set

Abs

0.0000

0.211

0.211

0.165

CH 335 (H)



-

CH 335 @ii) 637-



1. Normal calibiration

2. Standard Addition Calibration

l 9Q CRT d-iln~:

nd%ammmp4

cone  vomia&  + 1 o.ooo*

cone  vomi-du  # 2 0.000

cone  vomi=Gu  +f 3 o.oocj

0 90 C R T  lhlll~:

CH 335 (HI



-1335  (H) 639



PMT HI

CONC HI

DIG Hl

PMT HI

CONC HI

DIG HI

Invalid nolisting Entry

Entry

NO STD NO STD

6 4 0 . CH 335 (H)



* 1. Mean, SD, RSD

2. Mean only

‘7 335 (H) 6 4 1



CONC 1

MEAN

CONC 2

MEAN

CONC 3

MEAN

CONC 4

MEAN

CONC 5

MEAN

01.62 CONC 1

01.62 MEAN

01.61 CONC 2

01.61 MEAN

01.61 CONC 3

01.61 MEAN

01.62 CONC 4

01.61 N E A N

01.62 CONC 5

01.61 MEAN

MEAN 01.61

S D 00.01

RSD 00.43

u’ayaB$sQQ”msln::Qs~olw’
Full Statistics Mean only

A A

Mode : AA Mode : AA

Stat $ 5 Stat $ 5

SN=OOOOOS SN=OOOOO3

MEAN

01.60

01.60

01.61

01.60

01.61

01.60

01.62

01.61

01.61

01.61

A

01.61

642 CH 335 (H)



2 . na A/Z 0 CRT IhlIJ  A/Z

3. nm Read 0 ~~b~S~Q~~;l?t~Q~~~~~l~~UIJl~~al~~~~~~~~~~

n-dl&l 7 oldGQn $iitduGuw3~naC~IuG

nlxilu~:~qsl~mIw%  whln~~ow 0 gniwam

CRT hl?l$)Wd

0 6TawwQsnlsdlu~~~u  (~aQhiK  5 )  ilzxlaln~5

r~~a”acil~~~;i~ac~n~~~~~~~~~

A

Mode : AA

Stat $ 5

CONC 1 00.03

MEAN 00.03

CONC 2 00.03

MEAN 00.03

CONC 3 00.03

MEAN 00.03

CONC 4 00.03

MEAN 00.03

CONC 5 00.03

MEAN 00.03

Auto Zero 01  : 25 : 25

Fri 2 Feb 1988

CH 335 (H) 643m



2 .  n61  Ale

3. nn Read

CONC 1

MEAN

CONC 2

MEAN

CONC 3

MEAN

CONC 4

MEAN

CONC 5

MEAN

Auto cal std 1

MEAN CONC

RECAL  to

A

01.02

01.02

01.02

01.02

01.02

01.02

01.02

01.02

01.02

01.02

01.00

6 4 4 CH 335 (Hj



CH 335 (H) 6 4 5



6 4 6 CH 335 (H)



CH 335 (H) 6 4 7
.,.



pmnbn4a33uw’
A-D

S/E = 01.0

Mode : AA
stat # 3

ABS 1
MEAN

ABS 2

MEAN

ABS 3

MEAN

A-D

0.002
0.002

0.001

0.001

0.002

0.001

6 4 8 CH 335 (H)



CH 335 (H) 649



CH 335 (H16 5 0



CH 335 (H) 6 5 1



652 CH 335 (HI



CH 335 (H) 653



‘3. 7-m  e n t e r 0  WI C R T  ¶hl$-j :

----* barn  01.0

6 5 4 CH 335 (H)



. T 335 (H) 6 5 5



nm

328.1

309.3

197.2

228.8

240.7

357.9

324.7

248.3

279.5

232.0

217.0

283.3

265.9

196.0

235.5

276.8

318.5

213.9

SBP(nm) fl’dmtl

6GhnaiaPd’

mA

2.0

3.0

2.5

1 . 5

3.0

3.0

2.5

3.0

3.0

3.0

1 . 5

1 . 5

2.5

2.0

2.5

2.5

3.0

2.0

fn.3Kl

tFkjg1~

mA

3.0

7.0

4.0

2.5

6.0

4.5

5.0

7.5

5.0

8.0

3.0

3.0

5.0

4.0

8.0

4.0

8.0

3.0

%maiwriplwwu89

b~ll~l~al%~l9lfl

dl~b~¶l%Oa"!!~~4

0.92

($50

0.70

0.66

0.38

0.50

1.30

0.41

0.56

0.80

0.87

1.00

0.54

0.36

0.70

0.56

0.74

0.72

6.56. CH 335 (H)



i-  ST 335 (H) 657.



658 CH 335 (H)



CH 335 (H) 659.



CH 335 (H)



CH 335 (H) 661



pl 8 - l

6 6 2 CH 335 (H)



CH 335 (H)



6 6 4



CH 335 (H) 6 6 5







6 6 8 CH 335 (H)



‘a--

A

$ 1 - 2  fd~ I L  A V A

CH 335 (HI  . 6 6 9



6 7 0 CH 335 (H)



’ !3  335 (H) 671



6 7 2 CH 335 (H)



"335 (H) 6 7 3



CH 335 (H)6 7 4



CH 335 (H) 6 7 5



6 7 6

T CELL ORIENTATION
I N  T H E  H O L L O W
CATHODE BEIIM

.

- L E N S

CH 335 (H)



n
3
-Q&

CH 335 (H) 677



6’78 CH 335 (H)



CH 335 (H) 6 7 9



6 8 0 CH 335 (H)



CH 335 (H) 683



6 8 2 CH 335 (H)



ll3ama I

I I

&tXil.¶

fleaker

160 cm3
1 0

25

50

100

300 an3

100

200

A S ‘“arucewi  Ar 6aai  ~BJ&J&J

miwh B*~ii%fmmawi’  iltay”  f&ha J$%i nm
w ug/dmJ  ng ug/dm’  ¶%.I  cm3pM  tilti HCI

1 . 8 0.180 3.7 0.37 2 ‘2-3 0.5 4 M

1 . 5 0.060 2.8 0.11 5 3-4 0.5 4 M

1.2 0.024 2.0 0.04 5 3-4 0.5 4 M

1.2 0.012 2.0 0.02 7 3-4 1.0 4 M

Fhker ,

2.2 0.022 4.5 0.045 7 2-3 1.5 4 M

3 . 1 0.016 3.6 0.018 10 4-5 1.5 4 M

1 LdOfL.&&  NaBH, (1% NaOH) Rv%?~

¶hcsa
6cie41s

uam

150 cm?

10

25

50

75

loo

300 cm3

1 0 0

2 0 0

T ‘
L

zfniwh

vi% ug/dm3

.O 0.100

.  1 0.044

1.4 0.028

1.4 0.019

1.7 0.017

Fleaker

2.9 0.029

2.9 0.015

CH 335 (H)

d
%tMld A r c-da1 mw~i.l

i~&Gmia~aaePs-  &IG fdna d$3fJl n-361

ng ug/dm3 dfU cm3PM  Oad HCl

3.6 0.36 2 6-7 0.5 4 M

4.0 0.16 2 6-7 0.5 4 M

6.0 0.12 5 6-7 0.5 4 M

6.0 0.08 5 6-7 0.5 4 M

5.0 0.05 5 6-7 0.5 4 M

10.0 0.10 7 6 - 7 0.5 4 M

6.0 0.03 7 6 - 7 1.5 4 M

6 8 3



d%IltT

aiflh

ua61

15ocm

5

1 0

25

50

1 0 0

300

1 0 0

200

E

tww‘aa

ng ug/dm?

4.5 0.90

5.1 0.51

5.4. 0.22

5.9 0.12

7.4 0.07

Tleaker

8.7 0.09

16.0 0.08

;c;lo'l~~fll33l~3lZI

ng ppb

2.0 0.40

2.3 0.23

2.5 0.10

2.5 0.05

3.0 0.03

4.0 0.04

7.4 0.037

i68Bpdef  Ar aas fnwiXi4

hta; ma%m idlfj%f~l nm HCl

16-1.6 dinh I414

5 5-6 1.0 M

5 5-6 1.0 IM

5 5-6 1.0 1M

5 5-6 1.0 1M

5 6-7 1.5 1M

5 6-7 1.5 1M

7 6-7 2.5 1M

6 8 4 CH 335 (H]



CH 335 [HI 685



686 CH 335 (H)



"1335(H) 6 8 7



I. Normal calibration curve

2. Standard addition

~JG 1 fw enter ihild~ingpJu~Q  r-m std fh$ 00.00 r-m enter Id std C

6Jifl~luLGuhn9*3JnfllJ (al~AQeilJ~QJQ~l~~aJ~~i~t~~~~~Q~~~Q~lnnil

WJlUbYYUYh  C)W+i  6.w p p m . %JW’ 6.00 na enter

h-~~u&~~u std I w-~wtu”uu”oufky~

WY% 2.00 ppm. i&w’  2.00 na enter

lki  std 2 mlua~uu’uu~nnd~  std I wi~Qun.-h c

W.Ja@ 4.00 ppm. GoJw’  4.00 m enter

IFi  std 3  bhwhu”ouJlnn~l  C
wu$i 8.00 ppm. da.&  8.00 na enter

\ei std 4 kha-wbh.mni~  std 3

nol%@  10.00 ppm. %.A  10.00 n61  enter

9lntUoQ  Run std Z nm  Read YrWtddlM~7el.51WolnrQQQMQa

2. ~cl%ow& Run std c r-h.4  std C nfl Read LCl?QJPf&fh  cone  QQrUJl

ni3’Yih  enter

3. &Qs’ati%  Run std I bhpa  std I n@ Read wQ’l’Wh@hft~6%I~ enter

4. &?fn.nc<~  Run std 2 t-h.4  std 2 ncil  Read wQ'lV?iiJth?b?h~  enter

5. Ml~QJ'il:& Run std 3 &I% std 3 na Read WQ~%%&‘hd!@“nfl~  enter

6. L.~~Qs-arsr’J  Run std 4 hIA std 4 nti, Read wQ~?n’Lld’&@~i”nnn  enter

Lcl~QJW2JQtlil  h.&%l4 Lbfgttm61  enter LLEd%J~  ~@lYhJ~Jt4t7QQn%JlllWilQ

‘ml&l  Run  Samp l e  cil~QQn~l~~QC11lUL~~~U~QJWl~~Q~lJ  t%o'n~~~U~~lfl~

ua~~iiclaixllu"u~u"orcr739l'anli7Jraim  standard dLiQ?llt?

ftia~hmhbn  standard addition

I. nm  std m.&ilQxJaln~  1.  Normal calibration

2. Standard addition calibration

2. GA 2 nm  enter sndmng

Concn lIQ.¶  std add # I 0.000

Concn %QJ  std add # 2 0.000

Concn 11QJ  std add # 3 0.000

688 CH 335 (HI



%%n&  Smith Heiftje-11 (Flame Emission)

fhl&n~*J

--~a.@@  H&h v o l t a g e  LijbllU  (1114)  t&4 3 8 0  tiicluon  (t&l)  n?ut&u

Ulfi~l~~

4. Results S/E = 01.0

5. Statistics 0

6. Atomizer t¶Jaa~~

7. Autosampler %I

8. Test

9. Exit

5. na enter ma  Recall t%ntaY  2 ho%&  2 nw enter

i ‘I 335 (H) 6 8 9



CH 335 (HI6 9 0



iS9lLWl  IL 755 UUU  Controlled temperature Furnace Atomizer

CH 335 (H) 691



6 9 2 CH 335 (H)



31.6 ihhJ@5
15.84 h-&J615

CH 335 (H) 6 9 3



6 9 4 CH 335 (H)





6 9 6 CH335(HI



CH 335 (H) 6 9 7



14P

--

CH 335 (H)



CH 335 (H) 6 9 9
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0

/

I----
--- J

rr

P
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CH 335 (H)



CH335(H) 701



3

jd 1.4 fll%'tlB(;IPf~dlS  1ktf-i  flowdeflector

7 0 2
CH 335 (H)



1. Water “IN”
2. Water “CROSSOVER”
3. Argon “IN”
4. Water “OUT”

5. Au “DOOR OPERATOR”
6. Air “FLUSH OPERATOR”
7. Water to Cell Body

r.H  335 (HI 703.



7 0 4 CH 335 (H)



Round Reclanguler Thrce.Pioce  Graphite

PJ 1.6 mor9la’ilw%rmlrssl~tuu  pyrolytic graphite

: ‘1335  (H) 7 0 5



Ti  i n
volume

Pnlypropylcne

gas-scfh-ps~ mode clean heater carrier

Ar 5 auto off rectangular ,rboat-.--.

tcmp  25oc 2OOT 4oow 12oooc 12oooc--l___----__..-_- - - 2 9 0 0 ° C  29oooc J_ _ -

ititegrate rtart ------I

0 0 0 0 0 0

itime4  4 4 4 0 3 j

7 0 6 CH 335 (H)



r-- ---_-------~--~-,

I I - - - - - -  __-._.__  ----------I

CH 335 (H) 7 0 7



r---- -------- ----------I

7 0 8 CH 335 (H)



CH 335 (H) 7 0 9



710. CH 335 (HI



CH 335 (H) 7 1 1



a.Remove  gas tines b. ’Disconnect connector. c.  Remave  how d. Unlock burner mount.

712. CH 335 (H)



_
the  way tcJ  bortam.

CH 335 (HI
7 1 3



1

.--._ -.+_ _---__ -_-- _<---LEN5.w _--- -Lx-., -LkNS__-- --____-- - b--W_

714 CH 335 (H)



CH 335 (HI 7 1 5



7 1 6 CH 335 (H)



CH 335 (H) 7 1 7



7 1 8 CH 335 (H)



I

CH 335 (H) -719



7 2 0 CH 335 (H)



CH 335 (H) -721



DRY THE
SAMPLE

ATOMIZA-
TlON

AUTO-CLEAN
PHASE COOLING STANDBY
~OPllOM4) PHASE PHASE

POWOr- p o w e r - p o w e r  ---P  cmn- Cool-ends, door
owns

7 2 2 CH 335 (H)



CH 335 (H) 7 2 3 .



1500 -

1400..

1300--

17Ofl

1100.-

lOOO-.

900.-

800.-

700.

lx0

4006

3 0 0

zoo-

100..

7 2 4 CH 335 (H)



,L755  SmlNGS  POTNO.  9
g;ta;~.~. i n

‘?

7s”c  loo°C ‘5M’C’ s&c15Lwc15oo”c

Tim,: 0 0 I 4 0 2T i m , :  0 0 I 4 0 2

CH 335 (H) 725



7 2 6 CH 335 (H)



CH 335 (HI 7 2 7



7 2 8 Cl-r 335  (H)



-@ IO/ ,q -:-“0
O R ---a'. 5 -

CII 3 3 5  (H) 729



7 3 0 CH 335 [II)



CH 335 (H) 7 3



a1 335 (H)





7 3 4 CH 335 (H)



CH 335 (H) 7 3 5



7 3 6 CH 335 (H)



CH 335 (H) 737



CH 335 (H)



air cylinder &A

CH 335 (H)



Smith-Hieftje  II Spectrgphotometer, Controlled Temperature Furnace I L 755 and

Atomic Vapor I L AVA, Thermojarrel  Ash Corporation, Operator Manual, Waltham,

USA.

7 4 0 CH 335 (HI


