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Wet digestion and differential pulse stripping voltammetry
determination of total chromium in the millet
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Abstract ;: The chromium content of millet is measured by HNO;-H, O, digestion and electrochemical method. In the DTPA-
HAc-NaAc system, the oxidation peak current of amalgam formed by hexavalent chrome ion is obtained in the plating mercury
electrode, and the pre-treatment technology of wet digestion can meet the electrochemical determination. The optimized detec-
tion condition of electrochemical method for hexavalent chrome ion is 130 “C of digestion solution, 10 mL hydrogen peroxide,
38 mL nitric acid, and neutral of pH. The linear correlation coefficient of electrochemical method is 0. 99, and the recovery of

standard addition is 90% ~110%. This method can be used to trace chromium (V) determination in millet.
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1.1 UB{5RKHA

A2 TAESE (ZHARA R . TAERARH O3 Bk ik , S AR A AR 22 B Al , X AR A A 22 fi AR , R
ZHBHMUB A R A F SR TR D440 B (4 0. 42 mm, FTRED I A BB/ FEAHEH
AU AR & 5048 3020 /) HNO; 1231 24 h DL b, R A ZE K . 0ok st Fé e A .

/MK B 3K (B R AR GBW10014) 5K, Cr, O, , 18 FE 255 A PR A 7 324t A R (HNO) , ik
Soi, LA ERNAERA AR 38 MALE (H0,), REBUR L2 A RA R R S8k
(NaOH) , 4% 28, K B 17 B 25 BRAL 22 150500 A PR 2 A 4@ 43 5 B Bk 48 7 3R] 5 58 3 A K 389 8 — R Z8 18 /K (I AR
—WwK).
1.2 Fix
1.2.1 HEmimiat s

BUNK T H 385 h AR, 1 40 H 7 . 6% T SRHR i R A7 4 s B 3E K R S R i T, U] & IR 4345
.
1.2.2 HNO,-H,O, 4%

MR T 1~2 g 1A T 100 mL TR S, A —& &1 HNO; 1 H, O, BRI 2 mL, & # b
D ERE TR MR ERBI LA ENER. 4 MHAE HO, 584 5, FF 52 #A2 F R 8 W H
1~2 mL,BUF BB, B EEMAES . XEMBHEES A 1 BB, A 1 mol/L NaOH ¥ Z % ¥ NI K 28
LA 2 mL H, O, , NG E 2~3 mL , B HFERZE 10 mL,
1.2.3 ®AbZEH g
1.2.3.1 4EpE

A F AR AR B ik L ARG, T B AR R 2 B R AR 3 R R AR AR . R B B R AR B R B O B FOKAT
2,8 D=8 BB R, R R BARITE 2~3 min, #E R E DS, AEEK T % BaiEEs
XA B HARALEL”, T 2 mL EAGRE R PR . B RS R RIS BY R DL 1,
1.2.3.2 ARiERE R E AL I 2

WMERM =M RLE: THEBRMA 03 B 021
Bk R AR » 2 B R AR O R 22 R AR, ) R AR O B 22 oL

HUMG . SR FIT 22 43Ik o 3 th AR 22 B HE AT U 2 L 2
DTPA(Z. Z % =M 1. Z BR)-HAc-NaAc K & <
HP g (VDD B T 78 TR i 4 36 T T J R 5% 78 29 5 04t
AR, BLESHAPIRAN —0.4 g6l (I
V& ks —1.8 V, B & 0.01 V, kb

JJE 0. 06 V. B uf FEHE 60 ms. Bk i 1 160 Bl

ms, BUFEEEE 10 ms, #f 1LY [A 10 000 ms, B4R T s 1 10 200 30 30 %0
B —0.4 V, BERE 120 s, RHE 10 uA BV

X i 7 T U 2 LR 2 T

1.2.3.3  JHAAAE b i AL U 52 Fig.1 Bare glassy carbon electrode with mercury film pattern
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Fig. 3 Peaks of digestion samples
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Fig. 2 Peak of chromium standard solution
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2.1 HfE& pHEK®E

—# 100 mL #EFEHF A BIMA 1 g B9/NKEAFE, 10 mL HNO,,36 mL H, O, F 140 ‘CF BEATIH
HE e ERFE 1~2 mL, &, A 1 BB A 1 mol/L 9 NaOH ¥ pH 1H, WEF R B G
A, T pHEEMA 2 mLH, O, , kAR £ 2~3 mL , R HEERZE 10 mL,

pH {EXT 4 e o1 W 19 B A 45 S LD 4, 1750
Fi T T AL, 254 9 0 A B 46 7 A B W TR Lok
5, (O 2 ) o 05 A U B 5 24 0 )
B O 9 A 5, 0 T 66, R, RO PR ) 3 1osof
B AL e o 3 B R, i R R % G L A 2 |
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Fig.4 Effect of pH on peak current

EERTREMNERSE ALY
A, ZLHA T —4 100 mL #IE
LA 1 g B/ KRR, & IMA HNO;10 mL, 43 3123 0,2,4,8,12,18,24 h 5, i A 36 mL 4 H.O. F
140 CR#ATHMHMEERE 10 mL FEATINE . 558 3R W T i 18] 0 I 2 45 R A 00

ZERAFBEN /PR EMEERROER, T—AERBEPMA 1 g /AKKHE, 10 mL HNO,,
36 mL H,O,, 437 F 120,130,140,160,180 CF#1T7IHM. HMEEEZE 10 mL #17 M E. WELRR
BH /N K H B 4 Vi B I R B B 3 0 S8 IR/ 130 C B MR BE R R T AR RICR IR T . 3X 2 B TR RE AR A TR
FE B, Bl IR T R SO B S B B IR Uk s i BV TR IR R K, 5 BORE T TR R, 45 R AmART
MARESHSSFERENRISPTELR EARMSHERLTELSHEG, BSIFRER MK, 7 130 CREEHKER
BB A, HIL, 130 CHE N,

2.3 HNO; EFf H,0, EREM

F—HEER S B 1 g /K FEE MR 130 CHMA 36 mL B H, O, &4 T, 437 A HNO;3,5,
8,10,12,13 mL #47IHf#, A 2 10 mL HATME . 450 KW, BEE HNO, BB #HHE I, 4% W FE S R
JEW/N L FEMA HNO,; 10 mL BHE ¥R X Bl K. B & HNO; &4 10 mL, 43 51/m A H,0,28,32,36, 38,
40,42,44 mL, %% AR H,O, BN, FRRUMEE H.O0, BRI K, BIKERER X, 4 HO, Bym
A&H 38 mL B, B AMRFFAZE, i8] H. O, 24 38 mL B /N RIEMESE 4. F I, 10 mL 1 38 mL 43 53K
¥ HNO, &/ H,0, &.
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2.4 FEEEMERE
F ERFT AT B 1 g INKRFERSBEAT IR, AR 8 WL AR E 45 R/ K8 & B AR hr v
2 H 6.28% LR IEA KR ECH 0. 99,
BEE 1 g /NKEE B AT T M L 3500 ks B e R, S5 R L3R 1, U R 7E 90% ~110% 22 8] .
F 1 KRR AR E K E

Tab.1 Recovery rate of millet

&5 w(BERD /(pg s gD wUMAR)/(pg gD w(MR R /(ug gD Bl R / %
1 3.719 0 2.5 6.054 0 93.40
2 3.746 5 2.5 6.193 0 97. 86
3 3.743 5 2.5 6.216 5 98.92
4 3.774 5 2.5 6.302 5 101.12
5 3.800 5 2.5 6.298 5 99.92

2.5 WREHERBNE
F BT 8T B HNO,-H, O, 183278 fi# - 1k 2 35 Xt B/ A 32 = R bp o &
= 2 AT A HNO,;-H, O, {83k TH - b B I B 45 R SR Lhr & &
%2 BaXPaenz

Tab. 2 Determination of chromium in cabbage

fTrieE, SRILE2ME S, i
—%

o

& B WAL E) /(g » g7 1) R HER T ) /(pg - 27D R?
1 1.623 0.954 5
2 1. 686 1.8+0.3 0.990 0
3 1.726 0.992 6
1250 — W
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Fig.5 Chromium peak current potential superposition graph in cabbage

B 58 S B9 J7 R S — PR S PR A AT T S BT E A AR R T 7 ¥R . HNO,-H, O, Y8 356 -
LA 2E 7 IR /N R A A RO R I FE W e 2 — 1. 29 'V MHIT H e, 7R E TOH A B IRD IR A 130 °C LA HINO,
EHN10 mLIA H, O, 829 38 mL 3 i FI I 38 (5 B, BE A5 3 /)N K A6 i 18 AR 52 . 0ad %o ) KA v o [
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