Example - Internal Standards

conci=(0.2 05 20 50)'  Spgi=(0.22 053 230 500)' S| i=(48 47 51 46)
Na concs, in ppm Na emission signal Li emission signal

unk g :=0.88 unk | j =48  emission signals for the "unknown" sample

SNa T -3
i:=0.3 R = R = [ 4.5833+10 0.0113 0.0451 0.1087] define a new variable
SLi
0.15 I Looks linear. Let's calculate LS estimates.
01 X b0 :=intercept(conc, R) b0 = 6.8064-10_4
R
XXX b1 :=slope(conc, R) b1 =0.0217
0.05 - % —
o X | | Syx '=3Var(conc) xbar :=mean(conc)
0 2 4 6
conc
unk R -b
point estimate Runk = Na R unk = 0.0183 coNC |,k :=M conc i = 0.8143
unk Li bl
1< > -4
std error fit ::bl-conc+ b0 res:=R - fit Sres'= E-Zre's2 Sreg = 8.6995°10
2
S conc — Xbar
sy E (14 2y 1900 unk = X0 e i = 0.0464
b 4 S
1 XX

Now for the confidence interval: t:=qt(.975, 2) t = 4.3027 t-se nk = 0.1995

The concentration of sodium in the sample is 0.81 +/- 0.20 ppm (95% CL).

Let's compare this result to that of the calibration curve method (ie, ignoring the measurements of lithium signal).

6 T b, :zintercept(conc,SNa> b, :zslope(conc,SNa>

fit ::bl-conc+ b0 res:=Syg— fit
S Na

XXX L X | 15 )
Sres'= E-Zres Sreg= 0.1739 (larger than previously)

0 2 4 6 Syx = 144675  xbar = 1.9250

unk no— b S 2
w =0.7882 = 1+£+(0.78882——xbar) =0.2020 Precision is more than four times worse

bl b1 4 XX than with the internal standards method.



