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IR 2B T, RNk il 2 Fe (D i, A
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Fig. 1  Analysis on the effect of color reagent in digestion
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(1) Fe( 1) 7ERR M PREE i PR AA L REAA R B 1L B AL
RS AE Fe (1) M9 AR 775 e A 308 1k
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2.3 Bt

il 25 S E YR ST B A T B XoF S L P A SR
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FRI G L) S G AT
2.3.1 iKJEH|

e et , TG B PR R ekt Fe (M) 42
EBIRJF A Fe (1) o ASSCH#E A HI/T 345—2007 { 7K
JET R 1) 0 2 ——4B JE W bk 3 S OB BE VR ) ) TmL
10% R FRFENE . YR ERFR FE 5 Fe (1) M348 J5 56
F,1mL 10% %5 R F2 il JE A 5230340 SRR H .
2.3.2 BaF

S N A G AR IERT IR, 03 5 A A8
BT a, MR 2T Fe (1) 5 4B 3E Bk A4 1%
Fe( Il ) - phen 55 ¥). 402805 hHAlL — i 4 )8
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Table 1 ~ Analysis of the color reagent dosage in color solution

(50 Fe( 1) oL pE PRI

(mL) Y1 Y2 Y3 Y1 Y2 Y3

0.0 0.086 0.165 0.361 | 0.182 0.174  0.205
0.2 0.099 0.187 0.399 | 0.643 0.548 0.543
0.4 0.102 0.184 0.415 | 0.642 0.540 0.554
0.6 0.098 0.188 0.413 | 0.650 0.539 0.550
0.8 0.101  0.186 0.415 | 0.648 0.546 0.556
1.0 0.102 0.188 0.414 | 0.640 0.541 0.553

2.3.3 S

TENE e Fe( I1) B, 5 & B 22 vhif 25 3 30U
R O s M, Roh A K> Fe(1T) -
phen 25 &b Fid IR M B AR+, & FEE A4
5y e WETEWRG AR 50 L 5], FF%
WA LR - PR B o, AR 4R pH 78
4 ~6EEI BRI, P Fe ( ID) B, A 4mL 2z s
W, pH 2920 4, Rl 5 60 AL TR BB, AR 5L 00 i
F SmL vl . PIUK SR I BE [ 25816, 6°C L ik
PEAT SIS, S0 & A AN AR T VK 2 R 1Y e
MIRE
2.3.4 R AL R

B0 B 28 i T R — e B[R] R S A
Gyt (AR B AEZS ST TCE ) S8 Fe (1) 828
ek Fe (D), BAREE B S, Sbkgs
PR 220 Wb A A, S R A5 S
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R AR ERTE Fe( 11 ) BF, 24 58 0086 2%
R TN 30°C 7K I 40 R /K 9, 20min Ji5 ARG
IR BE(EIFAE 20min Py EEALRFFRE s HAE IR K
T 25°C 45 Rl 20min B, WO B2 3K B (8 I 7E
— B AR RS E o DU ki), oI 2 5 /D
T 25°CHF 7K 1B CE I 2 % K F 25°C B 1Y = i
JICE , 10min J5 0 5% B2 (5 3K B W B - 7E 1h AR
FifasE o M5 Fe( 1) M4, 60 70 48 U J5 ik
B 20min W21 I8 BIUEAE , 7 20 ~ 40min IO
BERAZAEAE 0 ~ 0. 008 3 [, it it 43 BOAH 25 AN K F
0.002% o ikt €5 [ 1 Sk €20 05k 32 A (1) 5
AR SIZ I U €8V A T R 7KV B R — B
B E) , I AE R 20 ~40min P 58 A% L (5

3 FE BT
3.1 JilkKuitm

SR DG 1 AR B v 23 S A ekt RS 5
PR HBR T o g, S 20 YR Fe (1) 542
B IR O BE IR T MR (R, SRk B,
Fe( 1) 5k s FIRIRMOL RS, 25 BRI
W e e AL I 2.
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AR 3 TUPAC AR i DU 8 7R 28 S35 O R /Y
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Table 2 Absorbance value of blank solution and its corresponding concentration value
28 Kt {E PRI | b=
0.075 0.074 0.076 0.074 0.076 0.075 0.076 0.073 0.075 0.074
g e 0.0745 0.0011
0.076 0.075 0.075 0.073 0.074 0.074 0.073 0.073 0.074 0.075
e 0.3463 0.3414 0.3511 0.3414 0.3511 0.3463 0.3511 0.3366 0.3463 0.3414 0.3438 0.0051
(mg/L) | 0.3511 0.3463 0.3463 0.3366 0.3414 0.3414 0.3366 0.3366 0.3414  0.3463 o '
. . Ks %3 MBS
Gt FRLOD) TR AU Rt R =7 KRR —i o
Table 3 Experimental precision analysis
B I R A 0 <20 BOR K =3 ——— T
HE AT JUx | HL T
N N Y Vi Vel A 3 Ak . e ) I E
MKMW IR R gy | g | oo PO 0
3 x0.0011 ‘ 0.856 0.832 0.857 0.882| ' '
LOD ==——_---—=0.0007 L e h
0 4.8255 0-0007(me/L) i1 0.595 0.578 0.614 0.600 ,
(2) %‘(’§7£ 25 0.611 0.596 0.606 0.588 0.5%5| 1.13 121
e . - A . . 0.126 0.137 0.13 0.145
i P AT A B L B . BERA R BR (LOD) i 0.407 0.418 0.41 0.417
2k 0.413 0.409 0.419 0.414 0.41341 0.7 0.44

HHEARXA:LOD=22 ¢ -5,
K FoR B EIKF- 0,05 CRM) 5 H B2 Dy f B
M) (B (AR f =20, % ¢ A d5 1, =1.7247);
8 NS TR 22 U A5 0 T B P s 1 25

LOD =22 - 1.7247 - 0.0051 =~0. 0249 (mg/L)

B DA BT E R AT, DG R AT A e TR B
K BRZA 0. 001 me/ Ly £ 9 BE 51153 i o A
T R FEAG HHBR 224 0. 025mg/ L, ML Jy vk JiE
Rt B34S Fe ((11) BT & 40 B0 A HY R Ky
0.0016% , 44k # R4 0.01%
3.2 RS S kbR 9L

Fie B A3 A1 5 1% 4 ) I R R R b A o
Fe( Il) M4k, #:47 8 YCOPATISS, IF 15300 % i
(RSD) . %€ Fe( 1) Fn4=8kin) 434l 7 /) RSD 1y
INT 2% (F3),

4 M Fe D) 20Br datmiblniio 4 50

43 500 F AR ABE IS 125 FUIAR RT3 S 58
FES PR BISRSE . 28 bR SR SE 3 N 75 2
FREBUARE , I AARRAT Fe(11) FRUEA TR,
B SIS [T S 90 AR BGRE J5 I AR TR AR Y
Fe (1) FRuE I, SR 5 43 4% RO 5E Fe ( 1) 19 43
Mk T L5 . S5 BoR, Fe ( 11) 25 s ik
AR 95. 2% ~ 101. 4% Z [a], ¥ 5 in A [\ e R AE
92.6% ~94.7% Z (3 4),

()R, 52 4R AT M O Ik 1 I [mT e e, 2558 K
25 FUMAR FEHSCRTE 103.5% ~112.0% Z.[8] 5 K &
FrlEl % 4£95.0% ~114.0% Z [8]
3.3 Aeadbr

JUHIRSLE Y S w E it X B R Bk e vk

Table 4 Data of standard addition recovery for determination of trace Fe( Il ) analysis

N . Fe( Il R o N Fe( II R N
pean e | T i e | mer | s | mes s D Vb | | meor | s
G2 | (mg | R (e | (%) | (%) || g | (mg) | VR (e | (%) | (%)
At (L) At (mL)

0.5 0.05 0.0488 97.6 0.5 0.01 0.0097 96.7
0 1 0.1 0.0951 95.1 95.2 0 1 0.02 0.0209 104. 4 101.4

e 1 1.5 0.15 0.1392 92.8 B2 1.5 0.03 0.0309 | 102.9

i 0 / 0. 1436 / i 0 / 0.0288 /

0.5 0.1936 | 0.1908 94.3 0.5 0.0388 | 0.0384 95.9
50 94.7 50 92.6

1 0.2436 | 0.2427 99.1 1 0.0488 | 0.0468 90.2

1.5 0.2936 | 0.2799 90.8 1.5 0.0588 | 0.0563 91.5
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e L2 IR TFe, 050 1.3% ~1.6% 1%
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MEL R E N [/ i GB/T 6730. 8—2016
CERA™ A AR5 8 i I 7E ) v A T B TR 0 2 A 0
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JE i AR o

A5 ANINE T iR B 4 e

Table 5 Data analysis of different determination methods

Fe( 1) MM (%)

B4
TR SR
Y-1 0.1089 0.1082
Y-2 0.0544 0.0558
Y -3 0.1089 0.1146
Y-4 0.0389 0.0435
Y -5 0.0467 0.0476
4 4hig

LEE LR A AL R 3 2 X 3 T
i ORGP IR T S e #Ear T ARAER
MRIT L ERE N RE LR DS R Fe (1) A 4xk
HIAEA o AT D5 ko SRR W Ik St 06 S5 ok ARG H
FIR ol 8 B L SN [ e R S 36 2 2 Y i 70 #r
I MELLJZ R A P Fe (1) A48k, RS 12
[ERGIE (R e

PR RIINAGE 2 @55, i i Fe (D) J6 5
SBAEMDIHSE BUASE R G, RAELS 1Y Fe (1) 12
RIEZ&1F T BUXE AR AR AL , 120U PR 4 RE A 8B 1L
TR Fe (1) 7R At Ao A SAE T . UIR
(1 ¥4 IR RE AR W LA 1Y Fe (D), THBR T
Fe( D) Xf Fe( Il ) A5, BE— 2539 5 1 00 7 it AR
Fe( 1) RYRISERE . SEBL T W — i8R 80 2 H An I
T TEARRFEIE Aok TSRV E R 2% a0 202
IR 7 FH 28 4 W87 bk 73 S 06 JBE 3 T % 21 )2 b o v
Fe( I1) A4k, A6 2 0 B 07k i s, l D il
EHRER P BOTR MO AR A
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Determination of Fe ( [ ) and Total Iron in Red Sandstone by
o — phenanthroline Spectrophotometry

WANG Da —juan', YANG Gen —lan'* , XIANG Xi — giong” , JIANG Wen —jie' , ZHU Jian'
(1. School of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China;
2. Key Laboratory of Karst Environment and Geological Disaster, Ministry of Natural Resources, Guizhou

University, Guiyang 550025, China)

HIGHLIGHTS

(1) The key for determination of iron content in red bed sandstone was to prevent Fe( Il ) oxidation.

(2) The protective effect of color reagent, hydrofluoric acid and dilute sulfuric acid on primary Fe ( I ) in
dissolved samples was discussed.

(3) The contents of trace Fe( Il ) and total iron in red sandstone in Danxia geomorphological area of Chishui were

determined.
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ABSTRACT

BACKGROUND: Red bed sandstone is a set of continental or shallow lake clastic rocks in the Danxia landform.
Accurate determination of Fe( Il ) and Fe( Il ) in red bed sandstone that indicates the redox relationship during
weathering can serve as the dividing basis of weathering degree and depth of the block. During the determination of
iron content by phenanthroline spectrophotometry, Fe( I ) is easily oxidized and the result is a lower value than it
should be. Effective prevention of oxidation is the focus of accurate measurement of Fe( [l ) and Fe( Ill ) content.
OBJECTIVES: To explore the preservation method of Fe ( Il ) during dissolution and establish a
spectrophotometric method for the determination of Fe( I ) and total iron in red sandstone.

METHODS:: Color reagents were added in the samples, and the samples were dissolved by hydrofluoric acid and
dilute sulfuric acid, in a constant temperature water bath at 90°C. Hydroxylamine hydrochloride was used as a
reducing agent, o — phenanthroline was used as a chromogenic agent, pH was adjusted by acetate — ammonium
acetate buffer, and trace Fe( Il ) and total iron were determined by spectrophotometer.

RESULTS: The detection limit of Fe( [I ) was 0.002% , relative standard deviation (RSD, n =8) was less than
2% , and the standard recovery was between 92. 6% and 94.7% . The Fe( Il ) content of red sandstone in the
Danxia landform area of Chishui was determined by this analysis method. The content of Fe ( Il ) ranged from
0.01% 10 0.1% , the total iron content was 0.7% —1.5% , and the content of Fe( Il ) calculated by subtraction
was 0.7% —1.5% . The measurement results were consistent with those of X —ray fluorescence spectrometry and
potassium complexate titration method.

CONCLUSIONS : This method uses developer and hydrofluoric acid — dilute sulfuric acid to dissolve the samples,
which can effectively preserve the original Fe ( I ) in sandstone. The same solution can be used for the
determination of both total iron and Fe( Il ) which provides a simple and accurate analysis method for various types

of iron content in red bed sandstone.

KEY WORDS:: red sandstone; Fe( I ) ; total iron; acid dissolution; spectrophotometry; o — phenanthroline
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