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A Study on the Mercury Emission Characteristic and Comparison Tests
for Applicability of Latest Mercury Measuring Methods
- Focus on the Cement Kiln -
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Abstract

Recently, there has been growing interest in the emission characteristics and behavior of anthropogenic mercury
compounds from emission sources. It is required to establish a standard for reliable mercury measurement method.
Therefore, this study has evaluated the applicability of the new measurement method; Continuous Emission
Monitoring (US EPA 30A, CEM). In addition, the reliability evaluation was conducted through Ontario Hydro
Method (ASTM D6784, OHM) and Sorbent trap method (US EPA Method 30B). As a monitoring result for three
months via CEM from cement kiln, the maximum mercury compounds concentration was about 600 pug/Sm’. This
is because of the various of raw materials and fuel, and the absence of mercury-control device. The mercury
compounds concentrations of OHM, Sorbent trap and CEM were 13.64 (3.33~32.41) ug/Sm’, 13.94 (5.97~23 44)
pg/Sm’ and 14.68 (6.19~26.75) ug/Sm’, respectively. The relative standard deviations (% RSD) of the three
methods were 5.1~40.9%. The result of this study suggest that it is possible to apply the CEM in the cement kiln
when, QA/QC such as calibration is verified.
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Fig. 1. Relative contributions to estimated emission to
air from Anthropogenic sources in Korea.
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Fig. 3. Comparison of sampling methods (a) EPA Method 30A (CEM), (b) EPA Method 30 (Sorbent trap), (c) Ontario
Hydro Method.

Table 2. Comparison of mercury sampling methods.

Method Advantage Disadvantage
Ontario * Hazardous chemicals (costly and difficult to ship)
Hydro « Possible to analysis of speciation H * Large sample volume (Longer sample time = less data)
Method ¥ P J  Large Sample train surface area (Hg wall loss)
(OHM) * Poor field QA capability (No true field duplicates)
Method 30A : H}gh accuracy at. low level * Expensive maintenance costs
* High representativeness of long term averages o . .
(CEM) . . * Calibration and maintenance need experienced personnel
* Provides continuous data
. . . *N to k the ted trations in fl
Method 30B « Quick analysis and no chemicals ecessary to know the expected concentrations in flue gas

(Sorbent trap) * High sensitivity and accuracy

« Potential interference by halogen, acid gas, moisture etc.
* One time analysis (destroying sample)
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Fig. 4. (a) Configuration on CEM, (b) The principle of analysis for mercury species.
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Fig. 5. Mercury concentration monitoring and equipment status of CEM.
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Ontario-Hydro Method[Sample preparation] I
Ash Sample KClSolution HNO;-H,0,Solution KMnO,-H,S0O,Solution
(Container1,2) (Container3, 8) (Container4,9) (Container5,10)
500 mL Vol. flask 250 mL Vol. flask 500 mL Vol. flask
lessthan 0.2g dilute with H,0 dilute with H,0 dilute with H,0
l more than 0.2 g Acid Digestion Acid Digestion Acid Digestion
|-add 0.5 mL of H,S0, | add 0.25mL of HCI adt;l 0.75 mL of
L add 0.25 mL of HNO, : e B%:%25,0
Filter Ash0.2g | add 1.5mL of 5% KMnO,  |-add 0.25 mL of H,S0, [-add 0.5mL of HNO,
Digestion Digestion " Standfor15 minin
L Standfor15 min lce Bath Digestfor 2 hr (95°C)
|-add 0.75 mL of
- Aqua regia Sm. 5% K;5,0, 2da 0z5mof
[-digest for2 min(95°C) | digest for2 hr(95°C) |-add 0.75mL of
- cool to room temp. 5% K;S,05 -cool to room temp.
| add 50 mL of H,0 and [-cool to room temp. | digest for2 hr(95°C)
5% KMnO, 15 mL
|- digest for30 min(95°C) cool to room temp.
\ v v v
Analysis Analysis Analysis Analysis
Fig. 7. Preparation procedure of Ontario-Hydro Method.
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Table 3. The result of mercury concentration in flue gas

(ug/Sm?).
Test Sorbent %
No. OHM trap CEM Avg. RSD
1 3.82 597 6.49 543 2608
2 5.03 738 734 658 2044
3 702 7.79 750 744 5.23
4 333 8.28 6.19 593 4188
5 7.02 921 833 8.19 13.46
6 6.17 FAIL 10.50 834 3673
7 23.18 FAIL 21.12 22.15 6.58
8 18.59 17.89 19.87 18.78 535
9 3241 2344 2675 2753 1647
10 23.19 19.34 18.24 2026 12.83
11 11.00 19.22 20.96 1706  31.18
12 22.89 2091 2285 2222 5.09
Avg. 13.64 13.94 14.68 14.09 3.80
45.07 41.64
40.0
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30.10
n
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c 250
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3 14.09
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study

Fig. 9. Comparison of mercury concentration in cement
kiln.
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| 7155171 2ol OHMS] YA 2 3k
= A 7tad 2 (Paed, Ase2)EE o8
sto] JEHE AAbsllch F W 7F QR vlas
OHMS9| 123]9} CEM®] oF 37§97t HAgo 2 51
on, An= I8 103 Zoh AJHE 24X 49 CEM
BEE AL 19.94 ng/Sm’ (74.5%), DA 6.48
ug/Sm’ (25.5%)0] 9.0 ™, OHML HF Abslg=2 927
ug/Sm’ (71.8%), Y2422 3.65 ng/Sm’ (28.2%)2] A&
HE 2ok F g 7 A&l 27% AoleH,
AFB}L0] oF T0% o] 0.2 s mrh of 2~3u)
e £zt T8}, OHMY] 4$ & $E7}
AEE@H~460)Y T Asle Rt dago) Ji

_,d
2 A
Jz:

O

H7L EA EAERoH, Yo g sk vE
2 0.33~1.1201%th. A= #T~#12)9 4 2] v &L
1.88~27.732 Abst4=2-0] AujFo|gic}. YutA el A]
WE 24X M A0} 2 ke 7| 2e 1L b
Z7A0)A Yol MEEH, WE7IA LET] Yo}
AL, 8 9 AA7IA S0 olxtZ 9lste] Atshz)
8o o]owru} E3], A7 dAA HiE&EH+E SO, NOy
TS N ‘_}%s}o:] AHY7EA R WEEHE 5
= 9 oFo| ulg} PiLo0] AL oT HIE =
HlosE /L]-g].go] 2 zjo|E Bt} 420 A%
£o] Ao 2o v Mol ohg} HjEIIA = 4
B gl A7IA BT} U vjEEo] Y204
AbslE2 0 2 MEtEL Ablgo] ol Yago
T7b Abshaego] HE &A BAEA e wdH
o 2 ATNE Y SestE S4o "W A
AL Aoz A7} AL o], 251527} 4

9 Ag7EA Sk A o] g 7| 2k} QH
2] 9Qreh BFE SE Ul AA7IAT) O] A23

F2o) 7)o 5418 vEos 27 AT AW ol
of & Aoz B
4.4 B

2 Aol e a2 v HiEAAEQA AHE 2444
A& S Z UNEPOA] A|AJSt= CEM 2§ of 5 9l
el 71 AXstax} sh.on, Aol A4S
BH7}etx OHM 2 SHEHNHS wWaste v
% RSDE ¢rolR gt o]S ulgho g A A o] A 2

=)

|

i
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So j2=4 L AT st 59 422 SFustdr
D) ufE7ts S 724 d 2 5= OHM 13.64

pg/Sm’, ZZENY 13.94 ug/Sm’, CEM 14.68 pg/Sm’
o2 wiEH AT YHE % RSD= Bt 184%%
o, FZEWPHT CEMY % RSD+= Ht 5.8%=
o ARG ALES B
2) CEM3} OHMS %3} 222 3}51& 2477 CEM
AbSkrL 74.5%, a4 25.5%°]R2H, OHMS
ARSLrL 71.8%, Y44 282%2] AEHIE B
o A0 oF 0% o0 Yate mrt of
2~31) &2 ol ol 22 H 1YY 24
oA WstE il WiETts 2, s 9
AE7EE 5o FFE ot AeHEgol dofut
o] Abspe2o] HAEH, st Ao 4 9
€ BAALo] u]dA FHo wiETtA F ARk
7lo&0] o
) AHE 2GAELE I =2 BiE9] oF 20% ]
3 St HlEdo s HrEA] | Fojof 5k ¢
F ¥ shuolth. 22, HiE8871E 5 AR
o kS AT FTHE ol 8T 54 SAYY
2= A7 oka ddtdh weba] AAZE a4
2UHY & 4 Sl CEM 427} d4-2 ol ddt
He, 3 284 B7F 23 HF wlEolA WA
57 B4 ) wRe] 4g spssie T,
CEM A2 BAZT j37hA 42 55 Aol7}
A AR, TEE AL AF Bas] e
o] F7FAE o]-83t daily calibration, blow back
5] QAIQCTE HEA] £AE7 0 A7) EES 5
sfo] o] 7ol Aol & Ao ek},
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