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— Abstract—

Studies on Atomic Absorption Spectrophotometric Analysis of
Chromium in Urine by Trioetylamine

Suk Won Kim

Kovean Industrial Health Association

As chromium in urine remains as oxychromic acid ions, chromium was extracted by
using ion pair formed by anion exchanger trioctylamine. then after it is noted whether
this TOA-MIBK method is effective or not for the chromium analysis by using flame
method of Atomic absorption Spectrophotometric Analysis.

The result is as following.

1. Effects of various acids on the extraction of Cr with MIBK including TOA are
good in order HNQOs, H,SO,, HC! in distilled water sample and its proper concentra-
tion of HCI is 0.2 N.

2. For the analysis of urine sample, the best result can be achieved by following
condition.

After finished pretreatment adjusted to pH 6575 by NaOH and again controlled pH
0.50.6 by HCL

3. Though TOA concentration slightly affects the analytic value, best result is noted
in 1-3% concentration.

4. Recovery rates of urine samples made by 0.3mg/l - urine, 0.6mg/] - urine,
(.9mg/lurine are shown from 96.7% to 104.8%.

5. Recovery rates of urine samples made by 0.0lmg/l * urine, 0.03mg/l - urine,
0.05mg/1 * urine are shown from 89.3% to 98.6%.
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Table 1. A.A.S. Instrument Parameters for Cr Ana-

lysis.
Lamp current (mA} i
Slit width (nm) 0.2
shit Height normal

357.9

air-acetylene

wavelength (nm)
{lame

Sample introduction manual

Replicates 3

measurement time(sec) 1.0

Delay time (sec) 1
2. 43 WY

ZFF 2 A% A Lol EEE AL
2 EEAEE 718l9 0.2, 0.4, 0.6, 0.8, 1.0
mg/l7l & HYPANBE UE F UA FFHT
2 wE A2 Wil KMn0.8 Hade] /19
AR FeuA 7pElL ol BS It FEE
2NZ 1A A7l HNOs, HpS0,, HCIE pHZ} 0.5
~0.60] Buj7zix] F7ME F B3 2o FF7
o mWe 98 Fgen =% Fiid H3F
Aol gjate] B o WE FRES FE
F ke 2% 9 age FE7F ARA nRE
Qe st ATt

autell TOAS] S5 Wstolue Aax e wis

5 F3te] 2 A7 o] & & ¥4 24& 531
%t

A A5E ddez {718 AAE A3t
HNOQ; : H2SO,4 t HCIOWE 3:1:18 H &2 H7}
gho] wicio] WA @ wizx] s F F3ho
A BN 2P we E43td H4EE T3
o % BEE F7M 98 0.01, 0.03, 0
05mg/17F H17Al A EE T8 F Y 498 A9
st TOA-MIBK¥ O &5 3§ &4 H&A
< 4"th

m. 2= 3 oF
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BEFE°] KCr0,0A 7103k &l Cr
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Az AR gFA ¢35 e 259 FH
7t AR Cr(VI)e] e Aoz B F Kaz 5
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HNOsol 9% 3288 o $& Ao& veh}
2 25 #ol7) A=l ol Katz 5(1962)<]
A4 AP SuiFEol W& A ¥)sid &
AR AL Lol AN TOAE 0|83 &
49l Hol ©E FojPoz Agdch
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Fig. 1. Effects of various acids on the extraction of
Cr with MIBK including TOA.
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7% Ay 2 29 g RE¥ESAE e

HCl9 $&0] g F359 Wsis 939
FE7E 0.2NYw 7t 71 2R 80 U

M.S.Cresser (1978)¢] flame spectrometry®il
A& Cr(VI)e WAz Cr0,%¢ HCi0, 9 3}
g 47 A pH3olEe A e Cr(VI)e
g7t HCI0, 2 ZA8dn nagd A7
G.Jde Jong 5(1978)0] WEE pH2A =N A=
Cr(VI)9] A% Cr(l)ez =% AA3] #4 5
of Atk A5 ARF wit A3 FEI)O.
2N A=A e diEe 27 HCrO
SAAF} ojeYEE E4 & Ao wdEHA
t}. Wt pHE 0.5~0.72 =3 A7 HA
¥4 2198 2 5 A4

Fateizl BN 274 wE R29E A8E
43 B A3 {f71&E E8E #3le] HNO;s !
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Aoz AXTIF B AEF el
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Fig. 2. Effect of HCl Concentration on the extrac-
tion of Cr with MIBK including TOA.
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Fig. 3. Effect of TOA Concentration on the extrac-
tion of Cr with MIBK including TOA.
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Fig. 4. Analytical method of Cr in Urine
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Fig. 5. Relation of various Procedures on the analy
sis of Cr in Water Sample.
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Fig. 6. Relation of various procedures on the analy-
sis of Cr in Urine sample.
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3. 24 d4

A7 49 =2 AMLstd BFE APY)
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Table 2. Recovery test of Cr in urine samples.

oz A b EHoiA dHEFHoz ERle
ol-& 7% #F5E &Y Hstdq FFEE F7H
WHell wt 0. 0Img/] * urine, 0.03mg/] - urine, 0.
0bmg/]l - urine2 2 A|EE 2 10704 =tE &
Y Wy ne) FHEo deed FES 4E
=} 3133} 2L dng ddoh
B HEYAE AFAF = F 75 &
’—‘1‘°ﬂ —lﬂ TOA-MIBKYE #-& HH<d 0.1mg -
Cr/lojd e g 3o ’Q%’ﬁ”‘rﬁ‘:}(igﬁ 1986).
AHAGAQ g2 S A3 g 35S
1% Fdo= 89.3% TE% 98.6% 7179 £X
E Jehizieod HAE 70%9 &S el
T NEE UM Y& BEZ F4580] EXH
of A&EE & F UM
ol ATE ABduE T3 oA 24
F Ae 48 22 7198 Aex AtgdE

o

2
ch.
g £

Fo fd 25 I FAZEFYD o2
ez EAFA w2} Sole @AY TOAE
o]&3tef ol2ME A A7n &HFE & F
AEFT EXUT BT Yo E431] &
3 2% £49 31eM TOA-MIBKY AH&4L
BAg d3 oIt 22 FEL AU

L S5 U8 AR hste Fo 9L
gelg 27 HCL H.S0, HNO:8 £o2 F3
Hgol ko HCIY HARFEE d4F FE2

TOA-MIBK APDC-MIBK
No. of samples Cr added(ug/l)
Recovery {Range) Recovery {Range)
10 300 96.7 (90.3~104.5) 8l.4 (74.2—~ 92.3)
10 600 104. 8 {92.1~110.5) 87.5 (64.8~— 96.4)
10 900 104.3 {93.4~112.0) 88.7 (71. ~ 102.0)
Table 3. Recovery test of Cr in low concentration urine samples.
No. of samples Cr added{ug/1) Recovery (Range)
10 10 98.61 (120.2~70.5)
10 30 89. 38 (117,7~78.4)
10 50 91. 62 (109.2~84.6)
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