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Table 1 The process of serum treatment

Serum 1.0 ml

l

Pyrex sample dish

| + 30%-HzOzs0l.  1.0ml
Evaporation by weak heating

|
Lo\\LN temperature ashing

l Rf power 200 w

’ Oxygen flow 200ml/min.

l Ashing hours 3hrs,

+ 0.05N-HCl 5.0ml

Sample sol.

Table 2 The sample preparation for standard
addition method

Sample sol. (ml) 1.0 1.0 1.0

H>0 (mD) 1.0 0.0 0.0

Li2.00#g/ml sol. (ml) 0.0 1.0 0.0

Li4.00ug/ml sol, (ml) 0.0 0.0 1.0

Total (ml) 2.0 2.0 2.0

Bk GBEMHH 200W, BEFKE 200 ml/min,
FRACEERD  3EERD) AT, W4 N HERE2.0ml A
Z TR AIEIRR, BB MEA L TERARE S CER A
%X, B 0.05N e 5.0 ml A2 THERBE LR
X, BEoHAREET S (Table 1).

MEVFILERARI P FANYTERT 120,
Table 2 OAFIC & » THERNEHOER £ 1ED,
Table 3 WWRTEHETTHITET .
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4«1 PEERE VT v LEER W.0pg/mlD) A
W, ERE, Tod vikE, SEEKOKRE, BT
WEEOBELEICD>NTRE L. &% Table
3IRT I T, MEFY F 7 A2 ORIER T OLEICHE -
tz.
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Table 3 Working conditions for lithium

determination

Sample Serum

Element Li

Wavelength 670.8 (nm)

Slit Width Height
Entrance 200X200 (pm)
Exit 100200 (sm)

Argon flow rate
Nebulizer 7.0 (SCHF)
Electrodes 3.5 (SCHF)

Sample uptake 0.6 (ml/min,)

Plasma jet current 7.5 (A)

PMT voltage 700 (V)

Amplifier range 10 X

Full scale 30 %

Digital meter range 15 %

Time constant 3

Recorder
Range 10 (mv)
Speed 5 (mm/min.)
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Fig. 2 The effects of several metallic ions
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FHICOOTHRE LR, Fig, 1 1R7m< 0~1.0 4«4 Rib&prowz. mEFEOERRKLICE->TZ2D
N oBREHETIEROBZEIRD SN, BEKMTARET 2700, BAEL, @*z? WmE. Kt
Li 2.0ug/ml jziz Na+, K+, Mg?>+, Ca’+ oz h B D TREt Ui, 9991 Ly 2 BRI
#h 0, 25, 50, 100, 250 ug ZHML, NS4 VD i 1.0ml AR, RITY 59 & 2508 207,
Y F o LREROFRE~DEE L 55 L, Fig, Table 1 OFJHICHE - TERERILB L CERIC & 20
2icRd i Nar, K+ Ic Kk 283 UE TH - 7228, BATORBIER AR Lc. chooREHC 21T R

Mg?t, Ca?t [T X 2 EBIELL B 7. ) Fv Ry PFANVERCTYF Y LAEZRE LRI
LEARY M T ANYTERET A4, Nat, Ky & Table 4 OE O T, HFBERNCEKHEESEHREH 200W
1T & BEBART 2 1o DRI X » THIT AT S
it

4 -3 ER Table 3DWERLEITL->THTFLT
Bohd ) FuLBEELRHEEEORBKRIL, Fig. 3
WoRTmd, U F o ABED 0~10pg/m]l OFFETHE

Table 5 Precision, coefficient of variance
and recovery of lithium added to

the normal serum

WRERIERILT B
Serum Li (.ug) Recovery (%)
Added Found |Difference
1] 500 | 5.0 | +0.10 102.0
2 | s.00 | 4.95 -0.05 99.0
300 T 3 | s.00 | 4.95 -0.05 99.0
4 | s.00 | 4.95 -0.05 99.0
£ s | 500 | 5.0 | +0.10 102.0
g 200} 6 [ 5.00 [ 5.00 0.00 100.0
0 7 | s.00 | s.20 +0.20 104.0
_é 5.00 | 5.00 0.00 100.0
£ 9 | s5.00 | s.00 0.00 100.0
w100t 10 | s.00 | s.10 | +0.10 102.0
n | s.o0 | 495 -0.05 99.0
12 | 500 | 520 +0.20 104.0
0 2 2 s 2 Mean 5.04 +).04 100.8
0 5 10 20 30 Std. dev.: 0.093 ug/ml
Li (ughnl ) cv: 1.85 %

Fig. 3 Calibration curve for lithium

Table 4 Low temperature ashing for lithium determination in serum and recovery rates

Lithium added ! Serum used | Rf power | Oxygen flow rate Ashing hours “ Recovery rates i
(ug/mD) (mD) (W) (ml/min. ) @) @
25 1.0 100 | 100 6.5 99.6
25 1.0 150 ‘ 150 4.0 96.0
25 1.0 200 ‘ 200 3.0 : 100.0
25 1.0 300 } 300 2.5 93.0
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Table 6 Comparison of serum lithium concentrations measured by spectraspan plasma

emission and atomic absorption spectrophotometer

Serum Spectraspan plasma emission Atomic absorption spectro-
spectrophotometry ' photometry
(.ug/m1) (ug/ml)
1 4.8 4.8
2 7.2 7.2
3 9.6 9.4
4 15.0 15.2
5 4.2 3.9
6 5.8 5.5
7 8.1 7.8
8 0.5 0.6
9 1.2 1.1
10 3.0 3.0
11 5.0 5.2
12 7.2 7.1
13 9.2 9.3
14 2.3 2.1
15 4.4 4.1
16 8.3 8.4
17 10.7 10.9
18 1.9 1.7
19 4,0 3.1
20 6.9 6.5
21 8.0 6.9
22 3.0 2.5
23 5.6 4.9
24 10.4 10.4

iR E 200ml/min., JRILETEERRRGIZ 3MRTH S .
4 -5 ERERBICEE E1.0ml i) 5y
5.0 7ML, Table 1 TR FEIHICHE - TR A
FELL, 35iz Table 2 KRTABOEERINERAD
RElAE A5 L, Table 3 O AlELRECHE-TY F
7 LARE L BoRNRIY, 99~104 % (7, 100.8
%) T, S (1976) DA, A, Hiz kX 3 ENER 102.5
% (F#3105.5%), F. P, #:ic & 3 EILE 100.0~
117.0% (Fi5105.2%) IKEfid 5. AR7 b5 ¢

Vi X B E#EEZ (S.D.) 13 0.093 pg/ml, ZEERH
(C. V) i21.85%7T, HiBOEEGD A A, itk
5C.V.095%, F.P, kicks C. V. 1.33%& D
LULE BN, EREFERE VL EEZ S % (Table
5).
4 - 6 FOUAITH: SRTBORMTE S OB i
BOBOY FULERML, LBROMEEHLTE-
TERAERRY b 7 RV EFEFROLANLER E AR
WTHEAETT - 728, ¥ =0.99, Y=0,97X+0.36, n
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Fig. 4 Correlation between the results obtained
by the Spectraspan (5.S.) method and
by the atomic absoption (A.A.) method

=24, T, MAEICXIAIEEMICEDHEREENED
5h7- (Table 6), (Fig. 4).
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Abstract:Lithium in serum was determined by a
plasma emissionspectrophotometer “Spectraspan”
(low power d.c. plasma arc, operating on argon) .
The opitimum condition for ashing of serum by
low temperature was studied. The influences of
hydrochloric acid and several metallic ions (Na,

K, Mg, Ca) on emission intensity were examined.
There was a linear relationship between emission

intensity and lithium content from 0 to 10 pg/ml.

[ QS

Lithum in serum was easily determined by stand-
ard addition method., Precision, coefficient of
variance and recovery of known amount of lith-

ium added to the sample for12 replicate analyses
were 0.093 xg/ml, 1.85 %, 99-104 %, respectively,
Significantly positive correlationship was observ-
ed between emission spectrophotometry using

spectraspan and atomic absoption spectrophoto-

metry.





