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Optimization of Determination of Petroleum Samples in Surface Water,

Groundwater and Wastewater by Fluorescence Spectrophotometry

LI Yuan,SHI Yu-ge,DUAN Xiao-yan, Ll Gang
(Ecology and Environmental Monitoring Center of Xinjiang , Urumgi 830011, China)

Abstract: The analytical method for the determination of petroleum samples in water by fluorescence spectrophotometry was
improved. The petroleum samples in water was extracted with n-hexane , purified by magnesium silicate ,and detected using a
fluorescence spectrophotometer. Under optimal conditions, the calibration curve of the method showed good linearity, the
correlation coefficient was 0.999, and the detection limit was 0.007 mg/L. The method has been applied to determinate
petroleum samples collected from different factory surface water and groundwater. The average spiked recoveries were among
87.5% ~110.0%. Comparing ultraviolet and infrared methods with fluorescence spectrophotometry , the relative deviation of
surface water and groundwater was 5.3% ~ 13.3% ,and the wastewater was 1.7% ~ 19.5%. The improved method is accurate
and sensitive,and can be used as a supplement,to the petroleum samples in water monitoring standard system.

Key words: water; petroleum; fluorescence spectrophotometry

BEA 205 1 K e , NIRRT REIR I 5 RN K,
AIE N N 2K i ERMREIR Z —. el ry T
R A R R A B ™ T RE 2t A
%%7J< MR 7K TR DT 3 K (AR 35 A SR 5 )

TS YRR R K i e A f L S
?E?EE%’@EI‘JE% , F E MK IREE b T9 7K 25

ks HH#9:2020-12-09; 81T H#A:2021-05-14.

AHERE T DL ATI AL T AR ST HE bR
AR XA Y HE R PR SRl Tl
RN E W KK ARSI 22 HERCREZOR A, A
MR 2 o LA 8 B 335 I v ) R A
R A A H FR.

1T, e 15 3t 7 T B89 7 S5 47 31 288 53 B s o Ay

YEB BT 220, 20 (1981 -) 11, S g TR BIFSE U5 1] - BREE I, E-mail ; 13458532@ qq.com
BEVEE HEEM, 2 (1984-) WF5T A, m g TARIM , W5 5 ] . A5 W, E-mail ; jiangmuzi2020@ 163.com.



552 1 RS SO RINE MRIK T K MK A il R A iR 139

KT AR S M 2040 36 R
) (HJ 637—2018) "2V AN K BT A imZE il 4
SN EIEREEEY (IRFT) (HJ 970—2018) 1) X A4
A S it o A v 2 A A 4 T . — S X AR B
TR SR A . ZL Ao O FE VR A BGR A U 55
L. WR AR EN B, R B R (— ok 6 4
H) B0 T ARSI AR S 56 2 o s M . 5840
A3 EE R FHIE O B/ R 22 BGR) X 1E B 1433
TR FLRE T, WA AN BRI T AT 5 AL B, 45
YRS 2%, 02 7 ik 138 Y A2 8] — 2 BR . HY
637—2018 idi I T 7K th A il 25 iy il 22 , HY 970—
2018 3& FH T Hu /K b T A R 7K 25 5 e K A A 3
I e R L, 7 A T — R AR U M RE R A
D7 R LT RE 058, v RIS K A
T K IS A I B 43 BT O

BECH B A R &, B B R o
O 58 AR R A R T A SR R ORI RS i S T
IR HEARAE, ¥ o F oo vk, et
SEHEST T MUK T 7K SR K e i 2 i
TR K BR A 0.005 mg/ L, SEFrAE S
Fr S RTE 63.2% ~ 138.8% Z 7] , A1 X A i 25 75
20.52%~29.75% 2 [8]. BT, B A Wb i FEoE 2
HET AR I R R AT TSRS T, A6 BR A 0.005 ~
0.015 mg/L-"™*'%" . A SCHE B4 W 5% 1 64tk I, i —
AR 258, AIE & e WA HGH], @ 7 TiE T
MK Hb R 7K R 7K B g2 7K o Tk 2 B
FERE. ZITIEA B BRAG, SRBUE E A OC IR B
J5 2 FHE IR B 2K
1 REHH
1.1 {¢=5

Fluorat-02 %15 Y606 B2+ (2 1 LUMEX 2
H)) 3 BRI 250 ~700 nm; K 5K 250 ~700 nm;
Bl 1l em ARG AN K. B&E RN 0.01,
0.000 1 g. KFHRG % - PG W FTE 0~300 YK/ min.
1.2 RFEFEH

ECHE(CeH,, ) « TS 4l (A S0 BN AN
T0.005 0, 75 W F5 LR WAL 1) 5 TooK S 4B
4l oK LR EM ( Na, SO, ) F1 0.25~0.15 pm fik iR EE
( MgSio, ), il & & & B H] 637—2018'"7;
100 0 mg/ LA PR E 20 . T & IEC bk R A
T TERR Y T, AR SCHE FH [ 500 7 BR 5% W I vp
ORI HI AR,

EIEAR i IE C e iR VeI T, BT TR
S 5 B R B W BRF AT OKE N AR 10 mm K 24 200 mm
(B IR Z M ATt 1 Ak S5 /D B 9 BB | PO Ak R
GRS Z A B S 2 80 mm.

1.3 &

KDL S A AR R A A ) ik e
A ER A R R K, LK 6 AR K (A2
FEIIEE TR KA F 1 AT K.

1.4 tREHZHNET

WER A B 0.00,0.10,0.50,1.00,2.00,5.00,
10.00 mL A7 iZEARMES W (p = 100 mg/L) T 7 4>
50 mLZ I, I IE O e i B BhR LR, 2240, A
THE 2291 JoE 43 31 0.00,0.20,1.00,2.00,4.00
10.00 .20.00 mg/L.

1.5 HmiaiE

B 500 mL KA (5 AR BE A, AT 0
EURER) LA 50.0 mL 1E & %%, I8 IR FE 2 min,
Wi B4 H A e 2 HE R, #0205 N EK
FHEEAL 2 100 0 mL 2 5 P, 0 68 R S AR B e 5%
BREBOR R ZE A 3 g JC/K B R 44 1 4 T
W HREE K. 5 TOOK B R B 4 0 4G A e, )75
AMINTEK R R AN B B A2 B, 35 BOMZE , $25
FE. ARZzi) IRAEBUR TN 3 ¢ RERREE, B TR
Drte b R 20 min, # B DUE. 78 B 58 I ) S R 2
IR K VA T I .

1. 6 HFRENE
o, TR A KA 275 nm & B R 315 nm S0
I RE DGR T A A I

2 H#R5iTiE

2.1 MEKKHIERE

N A 90 S T vk 32 L DN S 1) S A 3 R 1Y)
L A3, PSR FH 2 6 0 B vk I 7 K A ik 2
AR HE 43 BT 5 5, B0 GB/T 5750.7—2006"") w11
FETE 300 ~400 nmZ [H]F 4, DA a2 fie K e i A7
. SL 366—2006""" % 310,360 nm/f: A4 %
KK, B Wi bR (PNDF 14.1:2:4.128-98)
K H 275 315 nm fE IR R GHIEH. AR SCiE H
B HI S 7E 310 nm L M 275 nm &4 N ik, 17F
360,315 nmAbIA A7z St . A6 A A 4R 43 5
- hARERZE. HY IARTE 275 nm #% 315 nm &
SAF T4 310 nm 3% 360 nm &5 T A H A
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w07 %

B Ry, R A . A SRk 275,315 nm
Vi i 2 Fn ok B
2.2 EEBFIAE5KEXRRELLGHERE

SL 366—2006" " &5 H i) A B3] 5 7K 49 L 1]
N1 10, KR K W I 43 05 vk (5B =) ) R
LB 12 10, CEFEMEIIRLESS 4 38455 . 16
KT (GB 17378.4—2007) 17 v 245 1 1) L 451 Ky
1 :25,GB/T 5750.7—2006" " b 25 i i1y e 45 Ay 1
10, &% b o v SR 0 26 G e B2 1 10, 48
IUE, A EGH 5K B He B 12 10 B K R R
5 BRI B T RE A B e T B oR, HgE B % I8 %
IR BB M Ry B DR BB AR SC i 40 i 2
IR FK AR AR g 12 10, BIZK RE AR FR M 500 mL,
FEEGIABN 50 mL.
2.3 ZEEURTEERE

A S A2 1) SRR IR R A O R, AR R4
INEINEEES A TERIEVE N RS PR RS Wi L L
TS [0 o v Y5 VR 0E A 60 I, o Joi o V4 5 4
5174 0.05.0.10.,0.50 . 1.00 mg/L, i+ i [8] 43 1) A
0.5.1.2.3.5 min, i1 25 7 20 50 46 96 o £ 4K
N 1S I R =2 A I W AR G N
2 minfi, JAR [0 0 6 4 I, AT dAc 6 7 A B 8] o
2 minEﬁiﬁiU%%,%%HﬂﬁﬂLl‘mﬂﬂ 3~5 min Hﬂ‘, [m] i
AR AN . R P B 2 AT (] ) A R
AUFLALRERE 238, 4 7T BE S 250 i R K. Rk
P4 2 U ) 7 4 2 min.
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N
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Fig. 1 Effect of extraction time on recovery
2.4 FEHURH

A E R IR KT W AR 22 ) B O AR R
IR 51°8 0.05.0.10,0.50 ,1.00 mg/L AL 5

HEAT — YA ORI 2 O 3. — R A U
50.0 mL1E C %6 — UCPE I ACKE i iE 47 28 B PRIR
A B 50.0 mL 0F © %4 OO A (B IR
25.0 mL) #EAT AL, P IR 26 B G T 28 Ol AT
JE SERRK R I . 28 6 WRE g, — IR AL HLAY (1]
RN 90. 0% ~ 96.9% , P YR A B (1) 1] 4 3R Ny
90.0% ~ 95.6% , — # & A W . 22 &, ¥ e 2 7
PR SCR R FE BT G A TR S SR
2.5 MR

X 500.0 mL SEEE K 7 4y, o3l R =3
FIRER TR HI AR 10 g, X507 7 90 28 i vk )
90.02 mg/L, FBEME 7 U, T8 746 1 R A
0.007 mg/L,5E FFRHM 0.028 mg/L. %7246 HiFR
AEA% I 1L 167K 0.050 mg/L BRI ZR.
2.6 tEmEN

FERE SR AT AL IR AT |, X 6 4 S oK R (A0 4
HiUR K K A T K ) AT ARSI A A FE A
FEME 6 Y. [T, m) SEBR KA th 43 5 m A A i
AR E A RV Chn bR 5 o HE Y 0.5~ 3.0
£ ) BEAT bR ELSCR BB, e 1 Rk 2 25 1wl
T b3 7K b R K RE &I AR 1R R 95.0% ~
110.0%. 2 28 Tl B AKRE S ks IRy 87.5% ~
105.0%.
2.7 ELIwE[ELEXY

HA 6 % 5050 = 41 0 XF Bt i W R 0.050
0.100.0.500 ,1.000 mg/L FIFEFHFEFTINAE , Jinbx 7]
W B A ) . (91.3% +12.6%) . (92.4% =+
6.6%) .(95.4%+4.0%) F1(92.2%+6.2%) . 43 )
X J e B A 1.000,5.000 ,7.000 ,10.000 mg/L ¥
A UERR AERE b 24T 0 RE X 15 22 3 L A O
-5.0%~2.0% .~ 4.4% ~2.6% . -3.0% ~ 1.8% Fl
=5.1%~— 0. 1%, fl X} % 22 fx & {5 5 9 .
(=2.2%+6.6%) . (- 0.3% £5.0%) . (- 0.8% +
3.2%) F(-2.6%+4.0%) .
2.8 FHikbkxd

(G0 RF AR s | DO B ) S N & L
P R KRR LA TN 45 R NER 3 4 g, R 3 4
AL UL S AN RN AR X R 25 7F 5.3% ~ 13.3% 2
8], ZLAME RGOS IEAIRR 25 7E 1.7% ~ 19.5% Z 4],
BIEA BRI — 3. SO 2 SR i 1K T 41
ANE R TR K S8R S A%, 9t A
DR BT R B R ML AME S RAFE T
LB T A
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Table 1 Recoveries of surface water and groundwater samples /(n=6,mg/L)
Wk HBFRIK (3 2 1% K )
Wi ’ Rk WU ITRAR ARGk
FE TIARAE i EaT JERAE R TR i K JERAE
1 0.007 0.021 0.007 0.022 0.007 0.023 0.007 0.021
2 0.007 0.019 0.007 0.021 0.007 0.021 0.007 0.021
3 0.007 0.020 0.007 0.019 0.007 0.022 0.007 0.018
4 0.007 0.019 0.007 0.022 0.007 0.019 0.007 0.016
5 0.007 0.018 0.007 0.023 0.007 0.019 0.007 0.019
6 0.007 0.021 0.007 0.021 0.007 0.025 0.007 0.019
SEHAE 0.007 0.020 0.007 0.021 0.007 0.022 0.007 0.019
JbrE/ (mg/L) 0.020 0.020 0.020 0.020
bR e/ % 100.0 105.0 110.0 95.0
xR2 BKEREWERER
Table 2 Recoveries of wastewater samples /(n=6,mg/L)
T : %ﬂcf/\?‘ ‘ ,’%%VHJ,EI‘ : EEF/\IIIA ‘ ‘ EEF.LHEIA ‘
G JIAREE G JAREE FE i JIBRAE G JIAREE
1 0.031 0.070 0.011 0.035 1.470 3.250 0.007 0.031
2 0.027 0.066 0.007 0.024 1.130 2.980 0.010 0.034
3 0.040 0.068 0.009 0.028 1.570 3.660 0.010 0.029
4 0.023 0.056 0.008 0.022 1.030 2.900 0.009 0.032
5 0.032 0.059 0.010 0.030 1.410 3.130 0.011 0.030
6 0.036 0.081 0.008 0.033 1.330 3.300 0.009 0.023
I 0.032 0.067 0.009 0.029 1.320 3.200 0.009 0.030
JinpRi/ (mg/L) 0.040 0.020 2.000 0.020
R T/ % 87.5 100.0 94.0 105.0
RT3 EINEMERELINER
Table 3 Comparison of UV and fluorescence methods
SEPRRE SHME/ (mg/L) P/ (mg/LL) SONERTOCTEANX i 22/ %
K (KB ) 0.080 0.071 6.0
K 1 0.030 0.023 13.3
HF K 2 0.010 0.009 5.3
R4 OMEMRNEEITER
Table 4 Comparison of IR and fluorescence methods
SERRAE S ( Tk K) 2I5ME/ (mg/1L) WIE/ (mg/L) LLANERDO AR R 22/ %
HAH 1.960 1.320 19.5
AN 112.0 97.50 6.9
et a 2.690 1.830 19.1

Lorfed 0.060 0.058 1.7
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