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JE ik 5 32 T T 5 KO DT IR SO i vk R A
JSE 58 1y, R I AR Y B HL B 2 S TR A
ICP - MS XAFS iz 47 A ER . 55X LT kA b,
LR 5 55 B TR R ik (ICP - OES ) HA 48
VR A2 B T G847 AR AR T 405
INHIPES B il RIS F pe/g 2, B2 2 AT
S I E . S — E R A AT AL B 5k,
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ICAP 6300 HL /S & 55 B 1 & 5 6 AL (1CP
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W HERER TG 3h 22 s i L sh 5 A3 &, 4R
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B4 15 s,
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FEOR R 0.2 mm DUR AR SR 4 815°C 42
M IRAL BT AR B T A A I o AR 1) M o3 A
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(Qua) M 19.8% , &AL (S, 1) 4 0.15% , J& T = MK
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1.3 fie 53200
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AL S ) Cr(VI) o FEBRTE S MF T E 472
B, Cr( VD) it g fin Cr (D) g 8 fb B B de >,
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PR WER . H 7 JISK0102—2013 ¢ T35 4
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Cr(VD) 4y B, AW, 254 2% 18 LR MRy
2%, R R T AR S M SR A FRAREIR , -

ASA IR B 4R B Cr( M) |, Je )5 R
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AEAERT 0. 1 mL 0.5 mol/L R h 22 whizs i, 0441
Cr( ) M %Ak, B8 I K5 T Fore SE JBC N B0 05 A Y
P HR UL (R Y R A T I Ao T AR SE RS, 1 T AR
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Fig. 1  Relationships between (a) sample quantity, (b)
digestion time, ( ¢) digestion temperature and

hexavalent chromium content
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Table 1  Detection limits and low determination limits of the
method
S35 EH 25 I A ( g/ mlL)

0.0014 0.0016 0.0017

= T E
= F T RHE 0.0017 0.0016 0.0016

(pg/ml) 0.0017
F-H{H (pg/mL) 0.0016
FRUEM 22 (wg/mL) 0.000107
tfE 3.143
PR ( wg/mL) 0.00033
D T BR (pg/mlL) 0.00134

2.2.2  Jyikngg R

o E R Jr i, o R — R R S AT Cr (VD)
e CPATREZ 04 6 43) ,RSD 2y 1.89% [} iF
FFRn H A = B ) S 6 A i bR, e
S5 2, R 2 AT, OIS T A
4 87.2% ,RSD SEXE N 2.07%  — PR A H
P bR BISCRZE R T0% ~ 130% , BRI A J5 1k
(IR Tl 34 A 22K

262 FERMUBRINICR IE 4528

Table 2 Determination results of matrix spike recovery for
practical samples
i/l 75 6 YCFATINE 1Y [m] g RSD
(pg) SEME (pe) (%) (%)
2 1.67 83.5 1.8
5 4.42 88.4 2.0
10 8.96 89.6 2.3

2.2.3 JiiLUERE

ARSCR FH i BT A LGP — OES 35 K
Cr( VD), AN 3207 15 B HERA L, AR 3003 3] >R T AL
P % ICP — OES 350 48Rkt — F 0 o i i
X1 S0 2 A dh CPATRE 290 0 6 1) 2t 47
Cr( VD) S . —IRBRIE — F 20 JEOL B A9
MESE Ry PRSP Cr(VD) B 246 23 5
H2.09 pg/g. 5.19 pg/g, 1 ICP — OES il & 45 51
SN 189 pg/g 4. 77 ne/go WIRRTIEINGE 45
FAR—E N BEIA R AT ICP — OES 3% Al DLER A 52
T A HERRE .

3 4k

AR SR FH b DS A 1 A i Ak BT 3k 245 R JRG
WG S5 B TR S OUE AR Cr( VD),
N T ESE AR Cr(VD) & A2 0T
Jrikie SEERAE R, WO R AR 1F CRE b i e
T e 315 52 L I T o IF TR L 3% B2 i o R K
Cr( VD) UM E S5 2R, S AEdh it 0.2 o, B TH iR
JE2 90°C, T A IR T 60 min i, JH gk A% 1 e,
JRH Cr( VD) AT S8 2 S 30, b [l ie 4 B v J5E 3% ik
BT RIEESR . JrikA RO 0. 00033 pg/mL, Il
FE TR 0.00134 g/mL, SERRFR b A IAR (3] 45
S50 87.2%

FX TAEGE ) 2R R EF - Aot B vk,
T BRE T A ICP — OES 3k 1 ARl R AR, vl
TR RO Ce (VD) i i, o e B %
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Determination of Cr( V] ) in Coal Ash by Microwave Alkaline Digestion
and Inductively Coupled Plasma-Optical Emission Spectrometry

ZHANG Jie-fang, YAN Yu-le, XIA Cheng-li, JIAO Fa-cun, ZHANG Hai-xia
( National Center of Coal Chemical Products Quality Supervision & Inspection ( Anhui) , Huainan 232001, China)

Highlights .

Cr( VI) in coal ash was quantitatively determined using microwave digestion and Inductively Coupled Plasma-

Optical Emission Spectrometry.

Alkaline solvent was used to digest coal ash and chemical co-precipitation method was used to separate Cr( I )

and Cr( VI) in the extracted solution.

* The content of Cr( VI) in coal ash is relatively low, but Cr( Il ) can be easilytransformed into Cr( VI) during

the digestion process.

Coal ash

Abstract: Quantitative determination of Cr( VI) in coal

ash is very important for controlling the emission of highly

ICP-OES

Microwave digestion

v

toxic Cr ( VI) produced by coal combustion. Available

quantification determination methods are mainly used for
detecting high concentration Cr( VI) in water, soil and

solid waste, which are not suitable for analyzing low

concentration Cr( V[) in coal ash. The sample processing
methods are time consuming and the detection limits are Alkgline :s:(;)lvent

relatively high. Thus, it is necessary to develop a

convenient, effective and highly sensitive determination method for Cr( VI) in coal ash. In this study, alkaline
solvent and the microwave digestion system were used for pretreatment of coal ash. Through the experiments, the
digestion conditions, which included sample amount, microwave digestion time, and microwave digestion
temperature were optimized. The chemical co-precipitation method was used to separate Cr( Ill ) and Cr( VI) in the
extracted solution. The concentration of Cr( VI) was determined by Inductively Coupled Plasma-Optical Emission
Spectrometry (ICP-OES). The results show that the optimum digestion condition is 0.2 g sample digested under
9°C for 60 minutes. The determination limit is 0. 00134 pg/mL (in Table 1), and the average matrix spike
recovery of practical samples is 87.2% (in Table 2). The detection limit of this method is 0. 00033 pg/mL
(in Table 1), suggesting that the sensitivity of Cr( VI) was improved by 10 times than that of the traditional
1,5-diphenylcarbohydrazide spectrophotometric method (0.001 wg/mL).

Key words: coal ash; Cr ( VI); microwave-alkaline digestion; Inductively Coupled Plasma-Optical Emission

Spectrometry





