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Table 4  Analytical results of geological samples

. & (pe/g) bR E A
ENRARITEE N % (%)
BZ -1 45.8 43.5 5.3
BZ -2 30.5 32.9 -1.3
BZ-3 37.7 35.8 5.3
BZ -4 12.5 11.2 11.6
BZ -5 4.5 4.0 12.5
BZ -6 322 314 2.5
BZ -7 61.3 58.8 4.3
BZ-8 16.5 18.2 -9.3
BZ -9 10.4 9.5 9.5
BZ-10 2.4 1.9 26.3
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Determination of Boron in Geological Samples by ICP - OES with
Low — pressure Closed Digestion

DU Bao - hua, SHENG Di - bo, LUO Zhi — xiang, WANG Quan
(Hunan Nuclear Central Laboratory, Changsha 410100, China)

HIGHLIGHTS

(1) Samples were digested by HF — HNO, — HC10, — H,PO, to prevent the volatilization loss of boron.

(2) The standard curve was calibrated using the geological solid standard material with the concentration of matrix
and major components similar to the sample, to effectively reduce the matrix interference of the sample.

(3) The background correction technology provided by the instrument was used to determine the optimal position
and width of background deduction and reduce the spectral interference.

(4) For the determination of the rinsing solution of the sample introduction system and spectral lines optimized to

eliminate the spectral interference and memory effect of boron during ICP — OES analysis.

HF-HNO,-HCIO -H,PO,

Geological samples Low-pressure closed Evaporating acid with Constant volume of Determination of
digestion at 140°C for 4h  open cover at 180°C solution to 20mL boron by ICP-OES

ABSTRACT

BACKGROUND: Total boron in geological samples is determined by inductively coupled plasma — optical
emission spectroscopy (ICP — OES) with acid digestion. The key steps are preventing the loss of boron during the
sample digestion stage and reducing matrix interference, spectral interference and memory effect during
measurement.

OBJECTIVES: To establish a method for the determination of boron in geological samples by ICP — OES with low
— pressure closed digestion.

METHODS; Using HF — HNO, - HCIO, — H, PO, to digest samples in a low — pressure closed sample tank, the
dissolved boron element is fully complexed with a small amount of phosphoric acid to prevent the volatilization loss
of boron. The standard curve was calibrated using the geological solid standard material with similar concentration
of matrix and major components to effectively match and reduce the matrix interference of the sample. The operating
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software provided by the instrument was used to observe and analyze the interference of other elements near the
spectral line and to determine the best position and width of background subtraction to reduce the spectral
interference in the ICP — OES measurement. 10% Aqua regia was used as the rinsing liquid of the sample
introduction system, which effectively reduced the memory effect during measurement.

RESULTS: When the dilution factor was 200, the detection limit (3SD) was 1.2ug/g, and the quantitative limit
(10SD) was 4. Opg/g. The precision and accuracy were analyzed and verified by using the national first — class
standard substances in rock, soil and river sediment, the relative standard deviations (n =11) were from 1.8% to
7.9% , and the relative errors were from —3.6% to 6. 3% . Compared with the results of external tests, the
relative error of boron content above the quantitative limit ranged from —-9.3% to 12.5%.

CONCLUSIONS: The method is suitable for the accurate measurement of boron above 4. Opg/g in geological

samples.

KEY WORDS: inductively coupled plasma — optical emission spectrometry; low — pressure closed digestion;

calibration of reference materials; geological samples; boron; memory effect
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