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Distribution of Nitrobenzenes in the Yellow River from Xiaolangdi to Gaocun
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Abstract: The work presents preliminary study on the organic contaminants of ten nitrobenzenes in the water, suspended solids and
sediment samples collected from eleven sampling sites in the middle and downstream of the Yellow River ({rom Xiaolangdi to Gaocun
reach). The results indicated that eight kinds of nitrobenzenes were detected in water samples except 4 nitrotulene and
2, 6-dinitrotulene. The high concentration of Nitrobenzene in the water from Mengzhouyiganqu site was detected, it was up to
8.426 8Ug* L™ ', but they were all below the national standard ( GB3838 —2002). The total concentration of Nitrobenszenes in the
suspended solids of Yiluo river is the highest, it is up to 164. 382Hg*kg™ '. The high concentration of nitrobenzenes in the sediment
from Luoyangshihua site is detected. It is up to 14.718Hg*kg™ '. The concentration of nitrobenzene in three phases is highest. The
distribution of nitrobenzens in three phases showed follow ing order: suspended solids> sediment> surface water. From the results, we
can also conclude that the contaminations in sediment samples have a trend to release into water again.

Key words: nitrobenzenes contaminants; distribution; Yellow River; surface water; suspended solids; sediment

FHHEAR AN — LA TR BRI 5 1. 6mge kg™ "8, HE R S0 2500 57 77 /K % Bk sE
Uk, TN TR B2 SRS AR K TG KR O S v A ML AT IS, ) B R A
T2 X AT B RIS AE R BT A I 7 BETE 12,32~ 17. 824Mge L™ . [AIRE, 7EHENT R (3
MK 2 E R A NS B2 S, ST AT ) KT AR B TR B 2 AT P ey 1O P
W BE S SAME FIEOE T, R SRR RGN 3T XUEWFTR W, RIS AT B G xR KA 1
i PR BLAE AL 80 4EAR, HACHISE VR IZAAAE HA AT 2.
S PRV BT 903 5 i A b 2 K R Pk HH Je il 3 2R A ML PO S 3R [ A b M X1 K. AR T
RS R, A AMNAEEEE A R I B T R R B T Tk A i B, AT KR
FIRAE AT WLy e S ZE M A, BRI 2 A 7E BOKHEN T B L S, 7 S ) 5 R i it —
1983~ 1990 4E (i) 6 YA FALE T T i /K A b [ 45 i Befl T JEAC J7 A T HEUT B K, I 26 K
AW G AT I 5, B ob RR B A8 00 I R N
100% , & RS JE 2 AT WLIS R 0 ik -t 7. WS R 200501 19: 4857 BLA: 20050507

EE&WE: [EH 5 QR FHA AL 7 0 2 BRI G K Bl 22 B S
90% LA 17V 35 hRA8 BB (R 50 9T BT 6 A 26 VT A 4k 9T 2 4 5 H (50239010 [ 5 T £ 4 il BF 50 & 00
- (2003CB415002) ; [H 52 [ 4R B 56 42 100 H ( 20277002)
HRIRATHLA B B BEAT T 9T, A I AR il £ v A 3 O 4 {’E%i%ﬁ:;észﬁii( 1979~ ), 4, G- LBFFEE, S SHFS [ 3R B AT
. . LIk,
r{ﬁ/"\{% 1) 'l$ 7. 6mg * kg l’ _m. ﬁl'j H ;?L Ax WJ L |"] AR R A, Frmail: heme@ bnu. edu. en



514 78 i

B 27 %

FAREIOIR SRR i 3 A RRR 2 SR 555 e ),
A A AR S T U K AR TR RN B AT WL 75
RO R, TN Ui B 76 b XA A2 230 B 3G W S
o, NG | e B E AL AW T S bR K A
RJZIK BRI AN GBI b B 2 28 8 AT LT
YIS LR B S A KA.

1 MR5FH%

L1 SREFUS AL B R A

FEPC] R R H /D RE S R IR Bt 11 A4
Wi R A AKFE RN ORI B e, RO, 7E AR (O
W AEkd 1 JF BB AR BIE 5 AN iR AR T e
FLPIRE ity KA W 2) 23 A0 DL P 1. AR R sl o [+
I SR AR 2 K FPURR IR iy, Herh Bty ( 75) 3
Br(7e) BRI (A) R () RIZKEES 2
0. 45Hm JENR J 73 1k JE KB AR T BURL ) FE. AR
R A AR UK 2L, PO R IR 2| R A 2%, 45
A RUCRAELY 2kg FEGh, BANEIE, WIS AR AR
FAE T, 1L 100 H, ¥ ERARAF.

FEBLIZ ] DO EE BN Gl KB B KR
T, VP BDy i N — 128 JB R T FE ] 7K R #48
PR S AE I, K T2 R KRR, BEC
TEN T AR A W) S i ey s R K T S o e €
BRI K AL PR S B HEN O, 75 K

GG, HE KT OANERE:; FE P K FEBLH, &
B, & REUA.

ﬁw{m
AR 53007 RIS R /
T IPRANR) j e
AN ,- : 0 b
i\ -;ﬁeﬂ;tf\\ i { fefEn I
N!;.__ WO \’:—ﬂ“:}

- 110,
|JI'|:.[!:*,'. -
N L

BIRBE
B 1 g L3l HM JI

Bl RHEWMKEATRE

Fig. 1 Distribution of sampling sites
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Table 1 Physical and chemical characters of the sediment samples

BUBE A% 53 BT/ 9%

FRE pH  TOC/% CEC >0.25  0.25-0.05  0.05~ 0.01  0.01~ 0.005 0.005~ 0.001 < 0.001
femol* kg™
mim mm mm mim mimm min
ANIRIEHUT 8. 18 0.71 10. 31 0.18 20. 82 30. 00 14. 00 8. 00 27.00
At N 8.80  0.08 4.17 0.10 66. 90 14. 00 2.00 0 17. 00
i M —F 2 8.83 0.12 3. 64 0.16 52. 84 30. 00 1. 00 0 16. 00
FEIEF R 8.86  0.081 3.78 0.18 52.82 28. 00 2.00 2,00 15. 00
IR (%) 8.97 0.0l 2.19 9. 70 75. 30 1. 00 0 0 14. 00
P ] 8.80  0.08 2.30 73.20 11. 80 0 0 0 15. 00
k] 7.76 1.05 4.12 54.20 22. 80 4.00 3.00 0 16. 00
BT 8. 04 1.41 12. 13 3.62 16. 18 20. 48 6. 83 20. 48 32.42
16 b FTRR( ) 8.96  0.033 3.98 0. 04 32.96 50. 00 2,00 0 15. 00
FEEHERR( ) 8.80 0.14 3.65 2.76 10. 24 50. 00 4. 00 10. 00 23.00
F Py 8.52 0.37 8.98 0.02 24. 98 28. 00 14. 00 6. 00 27.00
HUH R (%) 8.83  0.084 4.61 0. 06 10. 94 72. 00 1. 00 0 16. 00
KR (4 8.92 0.0l 2.40 28. 60 54. 40 2.00 0 0 15. 00
1.3 BREERA AW R Tk 6345 % 1F v KEiRL 45 CHRFF 1min, 10 °C/ min i ¥

L3.1 9B fas 2t
A IS X[ Varian CP-3800 %4, ECD £l 25.
FPEBANGFFE CP-Sil 5C(25m x 0. 32mm X 0. 25Mm) |

70 Cf#4F Imin; 2 °'C/ min FFil #150 'C; 45 'C/ min ik
5250 CHRHF 10min. KIS 250 C. BAOWE i
3 ImL/ min, BEREREA UL, HERET 50 TCMALERE.
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Table 2 Physical and chemical characters of the suspended solids

- MU % 53 BT/ 9%
o . CEC
RAF 5L PO % olekg? > 0:25 0.25-0.05  0.05~ 0.01  0.01~ 0.005 0.005~ 0.001 < 0.001
I 8.47  0.28 7.01 0. 01 31.94 34.56 2.16 7.56 23.76
PACISE: 8.47  0.17 6.85 0. 02 12.98 50. 00 6. 00 9.00 22.00
JFEF 8.45  0.17 7.26 0. 02 12.98 51.00 7. 00 6. 00 23.00
LR 8.57 0.24 7.79 0.02 12. 98 54. 00 6. 00 4,00 23.00
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R, RO N (A SBER R by [B] S5 56 38 AT 20 A,
AR AE R 2L K. i Tl M T 3RS Y e i
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I, BNe 75 R 2 SmL, AL B SEAT A (0 i
o3
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Fig. 2 Scan GC-ECD chromatogram of nitrobenzenes
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Table 3 Concentrations of ten nitrobenzenes contaminants in water samples from Yellow River/Hg*L~ :
T A — AR MR APEEE MR WEEAE AR 2,6 T 2,4 0 2.4
Gk S JiES JiES S S S JEE SRR LG
NIRRT 0.6481 0.0718  0.0892 nd 0.0589  0.0514 0.0198 nd nd nd
i LT 0.1289  0.0821 nd nd 0.0055 0.0261 0.0261 nd nd nd
WAL 0.4826  0.2920 0.1462 nd 0.0045 0.0048  0.0000 nd nd nd
i M —TF 8.4268  0.4833  0.0928 nd 0.0231  0.0000 0.0000 nd nd 0. 0262
BT (4) 0.2427  0.1040 nd nd 0.0006 0.0258  0.0222 nd 0.0109 nd
BT (Y 0.1459  0.1282 nd nd 0.0003 0.0317  0.0236 nd 0.009 8 nd
P& 2e) 0.1669  0.2130 nd nd 0.1195 3.5523 3.8191 nd nd nd
P& () 0.2389  0.2199 nd nd 0.1094 1.3250 1.2164 nd nd nd
Bk 0.1275  0.1141  0.069 8 nd 0.0143  0.0456  0.0553 nd nd 0.0050
T 0. 531 0.0891  0.0590 nd 0.0097  0.0028 nd nd 0. 008 4 0.004 8
A€ LR ( A7) 0.1348  0.1184 nd nd 0.0069 0.1441  0.1535 nd nd nd
bl R () 0.1764  0.1364 nd nd 0.0060 0.1558 0.1516 nd nd nd
T (4) 0.3628  0.1244 nd nd 0.0049 0.1223  0.1498 nd nd nd
TR (A 0.1816 0.1210 nd nd 0.0051 0.1293  0.1335 nd nd nd
TR () 0.3613  0.1251 nd nd 0.0070 0.1432  0.1449 nd nd nd
AR h 0.2573  0.1075 nd nd 0.0016 0.0142  0.0443 nd nd nd
RUHER (Y 0.3881 0.1196 nd nd 0.0057 0.1230 0.1625 nd nd nd
SRR () 0.3347  0.1525 nd nd 0.0045 0.1330  0.1685 nd nd nd
AR (A7) 0.2978  0.2551 nd nd 0.0088 0.1430 0.1138 nd nd nd
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Fig. 3 Total concentrations of ten nitobenzenes contaminants in

water samples from main stream of Yellow River
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Fig. 4 Total concentrations of ten nitrobenzenes contaminants in

water samples from branch of Yellow River
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T'able 4 Concentrations of ten nitrobenzenes contaminants in suspended solids from Yellow River/ Bg*kg

T S ABEEEE  MOAEAE RPEEEE MORSRE  RPEEEE ABEEEE 2.6 T 2.4 T 2.4
o T KL IH 2 s
G GBS G g g g L L F JEGUR
LI nd nd 0. 350 nd 0.221 0.435 2. 846 0.234 1.508 0. 166
it 51.51 0.900  25.07 69. 63 2.256 3.022 11. 61 nd nd 0. 397
FtAC ISk 1. 266 nd nd nd 0. 086 0. 101 0.791 nd 0.470 0.202
FFEET 2.241 nd 1. 437 nd 0. 056 0. 104 0. 393 0.014 0. 856 0.576
KUK T 2.771 0. 393 nd nd 0. 065 0.210 0. 566 nd 0.674 0. 368
180 2.3 PIBWrhHEEARRAL S oA
- 150 O e RO TP A AR A A A (R B S
k=11 e Tl A
Dol A WLAE 5. 25 RFEWTIE 10 PP 3L R 8 & D A
g TR, TE SO T WGBSRk (0 Rl 1
k - 5. — B
2 LA B RAMA K, ST AL R R L
= “ 6), L5 BIF PR IR A EA B (W 5). 1
PO S S WUTER Y, DA A ) HES 1ol
1] — 1 1 : 1 r—| L — . e N . ks A o4
MM (W RN JIEE RO Wb il BE R A S IR B, B RIS 14,718
FoAf L

Bs ZAUEFRNYMPHEFEUSHERESS
]"ig. 5  Total concentrations of ten nitrobenzenes contaminants in

suspended solids from Yellow River

Uge kg™ '(JLIE 7). R SPSS 4 i 844 % 4 Kb A5
DURBY B B 2R B 5 OB b A LB & BEREAT AH
KIFHT, 3% Z I BATAHRAE.

M 3~ 5T LLE h, i EEAR LTI AEK

£S5 WEFERGNDETRY P S HHEE Ly kg '

Table 5 Concentrations of ten nitrobebezenes contaminations in sediment samples from Yellow River/Hg®kg™ !

A L KIS TER S T fg A PORTEETS |ET=ETS PORTEENS SR 2,6 R 2,4 0 2,4
- B2 B B ELE UK SUR e Y4 i HI S
ANIRIEHUT 0.515 nd 0. 480 nd 0.085 0.116 0.519 0.014 0.221 0. 189
d HEF 0. 477 1. 138 0.272 nd 0.056 0. 094 0. 548 nd 0. 166 1.233
wHAfk 6. 022 nd nd 3.981 0.145 0.284 1. 956 0. 644 0.714 0.972
da 1 0. 481 nd 1. 480 1. 604 0. 058 0.091 0.583 0. 000 0.310 1.612
FEIHF R () nd nd 0. 766 0.756 0. 090 0. 134 0. 607 0. 140 0.262 0. 154
FEIEF R nd nd 0.514 0.348 0. 088 0.115 0. 734 0.002 0.198 0. 124
P ] 0.979 2.246 0. 796 nd 0. 065 0. 088 0. 369 0.007 0.247 0. 434
g i 0.221 nd nd 1. 196 0. 086 0.112 0. 623 nd 0. 467 0.518
| 0. 367 0.779 nd 2.272 0.053 0. 084 0. 506 nd 0.320 0. 589
A6 b B R (o) 1.212 nd 0.512 nd 0.112 0.135 0. 870 0. 164 0.257 0.393
b U () 1.916 nd 0.337 nd 0.120 0.174 0. 605 0.222 0.426 0.292
TEEH R (H) 0.326 nd nd nd 0. 034 0.039 0.201 0.072 0.161 0.011
JFEEE R (A7) 0. 268 nd nd nd 0. 057 0. 129 0.581 0.198 0.294 0.153
FER S IR 0. 440 nd 0.071 nd 0. 060 0.113 0. 857 0. 000 0.208 1.307
HRIHF R (A 0. 074 0.112 0. 408 nd 0.032 0. 040 0. 160 0.067 0.114 0. 088
RUFET () 0. 051 nd 0. 148 nd 0.032 0. 047 0. 079 0.017 0.264 0. 192
AR R (A 0. 082 nd 0.261 nd 0.037 0. 070 0.218 0.074 0.125 0.071

DU R S0k A v 1) KA o3 A 3h Ry 7 Uk
Y> UURWI> FKIZK. K 6 M4 SRS B 1858
ZRKIk PR AT HLA 1 B 2 R e g A ] A AT
b, KA e BT 380 Fr A 35 48 94 J3E J4) 0 T o vl v Al 3
MR (2. 2Mge L™ 1) VIO A RE VL o T I 2 (14 i ik
RIATHLHR (I HE A 0. 453~ 3. 107Hg L™ " %)

B HE 2K 0. 072~ 1. 659Mg= L™ 1) #2418
3 iR

K /NIRRT 22 2R W I B 1 B K B BT
R B ORI 2 i 5 2R R AT LTS A i 5 o, O
HROBH A 10 B0 AR B o . KR PR ORI 21 8 o il 2 4
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Fig. 6

Total concentrations of ten nitrobenzenes contaminations in

sediment samples from main streams of Yellow River
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Fig. 7 Total concentrations of ten nitrobenzenes contaminants in
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Table 6 Reported concentrations of nitrobenzenes contaminants

of several rivers in China/ Hg*L." !

THHARAT LD Y it 10 FALETTUST Syt 1
T 12.32~ 17.824 2.2 0.453~ 3. 107 17.82
PR 0.072~ 1. 659
PRRTEELSTE 0.23~ 0.80

2,6 HiAL R 16. 5( ifE:1H) 0.10~ 0. 16

2, 4 HiAL R 22, 6( ifETH) 0. 16~ 0.39

2,4 HAER 0.361~ 1.239

1) b o R

KA Ge by, A0 & W H S T GB3838 —2002
KT AR AR A Hb 28 AU b R s 100 H A oflE PR
fH. 5 By ICE R L, 3075 QLR BEAR T i Rl
L, e T BT EURL A DU A R 10 A 2
RA WA K, W BOKEE & TR s
FFRURLA P ATHURR 2 AR, I 38 F B e R 8 A
PU A 5 54 WLBs & 5 B0 9 S R AH G, R 2
B A RAT L AE K TR R 7 B0RE 42 v (1) K
o A a A R BT WO > TURY> KK, X5 &
TFRURE AT HUIR S > DURAS> KA —BUr).
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