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Table 1

Proximate and ultimate analyses, and Hg contents of

four coals
Bk | Mgk | TAM(%) TEHIMT (% dal)
%5 | (ng/g) | Voo A, My| C H N S 0°

1# 179 8.70 12.71 1.31 |91.73 3.26 1.21 0.18 3.62
2# 441 37.48 22.55 2.53 |71.75 5.82 1.40 0.62 20.41
3# 92 50.21 5.90 0.53 {65.91 5.71 1.52 1.18 25.68
4# 213 31.05 13.71 0.28 (82.76 5.04 0.83 2.36 9.0l

Has—ICRIEE (LA He® ™ 3 7 i SR P b i MR S0P ARG R
ARHE) 5 daf—THRICIKHE ; a— 220k

2.2 PR R OCRORIRE U S
B S A RO 15 RUE R R 5 TR A TERRE



5 6 1]

WS A L) He' " B O TR A AR AT R R

536 &

A AR O P R g 2 P B A MR I AR TR T E R R
H T RGE R B K LR R OR TS Y
KR Iy R AN BRI =4y BT
e X R OR BT S RN B ) ok £
P T AR R TR R T S SR ¥ TR A Tl 1Y R AR
fisio AT H Ontario — Hydro (OH) ¥ W i 7 % [l
HHAT, Wl M AR LRI R 58 B3R A
FHEL T PG ASCE AN DU b SREAE i 1 72
TR R IREILE 5, I AT FE 4 Hh b5 5E T i
BEATARE LIS EDC R IR o

$ 0.5 g MERREL T[] 5 PRI S 2 o, 21
BN g il 4 e 4 R & 3L AR O O il
JEBEREAE SRR B WA = AR ViR <, DR
WHEZ ZHTR o BRI AL D 300 mL/min
50T H S 1 AR T2 e e SR I 4% , e
A 25 XoF G 2R AR A T S S A I S B AP i
— IR . MR SL B A5 AU, TR
X A N g VS PR 2 DI JBE L AV 11 91 Rl P BR
RIS OR MM A5 T (8. P 1 LRORE7E iR
AR T E R AR SO i JEE L FiE R 18] Fr) 22 1 i £k
(iAo i ], PR AR s D 2 3 B AEL) , 78 1% 1 8]
N AR RIS T ZOR BRI A5 S (. HABARAERY
JEF T A B 5 (L T B 3R A

1000

800

600

DS Ay

400

200

0

500 1000 1500 2000 2500 3000 3500
t(s)
Pl 1 LBERER iR R oo 389K B RR I e ot 2 (LRGN 1]
Bt g
Fig. 1  The intensity of elemental mercury with time during

pyrolysis of 1# coal sample
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Table 2 Signals of the standard solutions with different
Hg concentrations
Ttk JLHRAFFH KA JLHERMETE
(ng) (107) (ng) (107%)
50 287.515 500 2486.493
100 620.925 1000 4984.910
250 1315.655
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Table 3

A comparison of the analytical results from on line-
AFS and Ontario-Hydro method

. o JRTYOE Ontario - Hydro AN FRiE
Bedh Hg R WmfSEGEE T T

. L GEERNE BWEM {24
5 (ng/g) (1077) . -

Mok (ng)  Ki(ng) (%)

14 179 844.563 160.2 164.5 2.5
24 441 2083.597 411.6 405.8 1.5
34 2 471.966 84.6 82.5 2.5
44 213 1069. 305 205.8 210.5 2.2
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Using Hg”* as a Precursor to Calibrate Gaseous Elemental Mercury from
Pyrolysis of Coal

CAO Yan-zhi, GUO Shao-ging* , GAO Li-bing
(School of Environment and Safety, Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: Mercury is easily volatile and vaporizes in air. The monitor of mercury in gas phase provides insight for
developing advanced Hg control technologies. However, the analytical method of gas mercury is rudimentary. In
order to determine the gas mercury content, a reliable calibration method is needed. This study provides a method
of calibrating gas mercury from pyrolysis of coal with Hg’ " as a precursor. The method is based on the principle that
Hg’* in aqueous solution can be quantitatively reduced by reductant into elemental mercury vapor to determine the
calibration of mercury content in gas phase. Compared with the conventional calibration method based on the
saturated vapor principle, this method eliminates the influence of the sampling temperature, the quantity of mercury
during sampling can be easily controlled, and pollution of the gaseous mercury stored in the laboratory is avoided.
To illustrate the accuracy of the calibration method, the quantity of elemental mercury emission during pyrolysis of
four coals were determined. Results show that the method has good reproducibility and adaptability. Compared with
the Canadian Ontario-Hydro method, the relative standard deviations of both methods are less than 3. 0%,
indicating a high reliability of this calibration method.

Key words: Hg’* ion; gaseous elemental mercury; quantitative calibration; pyrolysis gas
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