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Table 1 Characteristics of parameters of multi—directional and multi—iterative soil background values (10~)
gL & X o V(%) X2o MAX MIN CS CE L-X L-S I-CS LCE n

Cu 220438 22021 95980 27.3480  119.000 4.6000 03329 03662 13587 0.0415 0.0080 0.2883 782

Ph 219823 30545 13.8955 280014 204000 0.0960 02199 -04221 13379 0.0607 -0.1154 -0.3153 768

Zn 67.0639 69368 103435 809375 2163000 142000 02916 -02262 1.8242 0.0448 00326 -0.3219 765

Hg 00302 00136 451883  0.0575 56300  0.0030 08842  0.1283 -1.5635 0.1961 -0.1569 0.1986 723

Sh 0.8006  0.1914 239023 11833 243000 0.1900 06730 02746 -0.1086 0.1021  0.0643 -0.2714 814

Mo 0.8002  0.1456 181922  1.0914 42000  0.0800 -0.1058 00137 -0.1045 00842 -0.8850 22705 827

As 106407 16209 152330  13.8825  27.1000 24000 -0.1262 -0.6817 10217 0.0684 -04390 -04543 791

F 6293919 642677 102111 757.9273 1872000 226000 0.0884 -02215 27966 0.0447 -0.1838 -0.1924 837

cd 0.1354 00287 212310  0.1929 09150  0.0150 0.0472 -0.0520 -0.8780 0.0993 -1.0409 42177 79

Se 0.1224  0.400 326519 02024 0.8480  0.0080 -0.1642 -0.1860 -0.9428 0.1816 -1.8268 5.6053 788

Be 1.8417 02521 13.6862 23458 40000 09000 02600 -02937 02611 00596 -0.1008 -0.1281 785

Co 120729 09112 75758 138503  18.0000 3.0000 0.1306 00777 1.0789 0.0330 -0.1077 0.1320 416

Cr 508461 35233 58872 668926 413.0000 21.7000 01551  0.0257 17763 0.0256 -0.0214 -0.0030 358

Ni 265209 22013 83003 309235  33.8000 21.0000 0.1304  0.1384 14221 00362 -0.1271 00435 421

Sn 28378 04718 166239  3.7814 80000 17000 03846 -04006 04471 0.0719 00185 -0.4889 399

B 34.6462 63467 194400 453396  66.0000 12.0000 -0.0214 -03065 15051 0.0891 -0.6753 1.1079 407
Nx10® 00620 00191 308351  0.1002 02400 0.0250 04970 -03924 -12288 0.1365 -0.1999 -03219 397

P 6912580 78.6196 11.3734 8484972  869.000 506700 02305 -05107 28368 09404 -0.0249 -04535 354
Kx10® 22549  0.1038 46020 24625 7.0000 12500  0.0992 03581 03527 0.0200 -0.0552 0.1619 424
Fex10” 40773 01562 38303  4389% 54400 23600  0.1276 -02158 0.6101 0.0166 0.0254 -02174 389

Mn 5665253 222460  3.9267 611.0273 7664000 464000 0.1732 03211 27529 0.0170 00424 0.1816 381

T=X+20 @) F2 BRLETLEIEEN0C
A Xi s BRI S T T R OC R WP AR e RIS Table 2 Pollution degree (10 of a single element
PORIFE X CRE T E T R, o AR 2, —— g PGy PGy YL
R

MG V5 Y AR By AR U o i B ARG Y RS Y | P<l IsPi<2 2sPi3 Pi=3

HhEE S e EE RS YR b X 4% e 2R TS YL AR R K LR Hg <0.06 0.06~0.12 0.12~0.18 >0.13

WEmNZE 2. ad <0.19 0.19-038 0.38~0.57 057

(2) 2 76 3 8 N5 Je dit B0 () 36T 4078 35 e B Sy o <00 020040 040-060 060

bR B AR, Sh <118 1.18-236 236~3.54 354

Mo <1.09 1.09-2.18 2.18-327 327

P= Wipi 3) Be <235 235-4.70 470~7.05 >7.05

i=1 Sn <378 3.78~7.56 7.56~11.34 >11.34

Wi V5 YO0 R MR, I E XS S YA DR As <1388 13.88-27.76 27.76-41.64 ~41.64
Hg.Sb.Pb As Cd Be .Co Ni Sn.Cr10 fJCER K 1,1 & 7T Co <1385 13.85-27.7 27.7-41.55 >41.55
R A KO, BB &8N EEN N P K Fe. Cu <2135 27.35~54.70 54.70~82.05 >82.05
Mn.Zn .B Mo .Se .F.Cu % 11 fO0 &N 0.5 P9, n, LR Pb <2166 27.66~55.32 55.32~82.98 >82.98
VO ST SUT T F SUEEE STik $ubun STk 4 2R T B B3 BN N68~136.02 >13602
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Table 3 Grading of comprehensive pollution indices of heavy metals in soils

- Gy g B ik N
W V5 V5 X | v vt 9
EhMEYLEER (P) >20 18~20 15~18 <15 14t
A | gy | K =1
Hg. Pb, i it AR =1
= Cd, Be, - i =2 =1 =1
;: i Sh. Cr. R (LA =2 =1 =1
= As. Sn. - TEEAK =4 =2 _
IR Ni. o LS o =4 = 204t
|5 e — TEEL =) =] TEENTEL,
i | g | TR W T = - T o
55| Mo e, - TLEAK =4 =2 =1
¥ | MoZn N, - M A =4 =2 =]
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F %
m =8 =4 =2 <2
FHTHE S 2 1.5~2 05~15 <05 A
BT 4 R (Ps) 200 100-200 50100 s |V 70 Gl B G,
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SO A AR I X R % T B DL B b R X

K2 IZTTIX 930+ M 81 T R R RERE (7552
25 WHMBRTHAEEER

(AW X Bl XI5 3 & F T 4k X # Hg Pb.Sb,
As % 11 AT E W 4 S &= ps PO XN H B R R
SR B HE I S T ) R R A e A IR
i Bl d R R 1 TS Y Y R R

(2)F TALIB PR TR TGS, Tollkis R TS
e R T2 15 /N IR WA FELAE S i =22 opy ) AT AR v R
AT 4 JA8 et Mk AT & 75 YL 8007, 8 A AT BE PP IR (21 AR ) .

o Tl A B (42.81) > & @B (30.51)> A H
(29.34)> BB Tk (27.81)> 2 50 b BL(27.22)> B LR (23.45)

2 ol /N R PE T A A Rl AN X (42.81) > H il Tl 2
Al/NX 034> EREG TA/MX (28.03)> CHLILE/NX
(23.45)>%2 Tl /M X (22.38)

Talk X AR B Y5 YRR Tl X AR 5 e 7 ] — 2%
RV AP B, = R HE T O, S YT A il fE T
J727.81)>=3lT (21.40)>HL4 T (21.34),

(3)TELETR Bl XA, e i B v g KT — M B s e
(21 ATTFEARRE) . AHE I Y 28 25 e KT It /Y
NGRS

SRS U W2 <3 BN S . ) SN G %) B3 e
HRBEMESHEE,

[EESSER

T IEZ T LA Z B U R TR AR (R Hd e
T Az ) K A v o 4 T 0 3R A e TS
31 BEEYHFHTEER

H R 4 W00, Tl 355 4 Fb, BEREY e R &
W T R T R B T B (R HERE ) Cu 2
R 91 5% ,Pb 1269 fi,Sb13 453 %, F 7.7 {5 ,Hg 75 1i%,
Cd 101 £%,2Zn 35 £%,Cr 24 fi5, BRI R 38 rp & I8 B 2 80T
FAWAE 2~4 UL |,
32 MBHAHFHMTEREE

RAREAR A RS Y3 Th 30 F 2RI, R & 5
A, ORAETPES R AT R S B, B Cu 2T SUE M
112 4% ,Pb 210 1%, Zn 44 % Hg 41 f5; HIREZMA ,Cu 2 4
% ,Pb 7 i, Zn 5 1%, Se i & 22 1%, Hg 21 5,
3.3 XKEHHRTEEE

AR (7R K R BRI K ) B TS Y 2R FH R HE IR AR T T
Xof A W HEAT 05 Y KB SR ICHEAT K B R IR K JEIK
KR TR & & (£ 6) 2B IE R KA LK IF Se Cd. Pb
H AR 5 W AE R — 20K BARI T H A Se As.Cd \Hg, K

3

x4 EREYMPTEEEN0

Table 4 Contents (ppm) of some elements in solid wastes(107°)

gt # Cu Pb Zn Cd Cr As Be Sh Hg F
; i 2088.57 27882.43 2360.71 14.15 144893 5533  3.09 10762.13 224 483550
)
JAERN T
o 82.15 144.52 228.39 0.88 63.36 13.22 158 4.16 0.81 475.0
Tk
0 A 367.85 152.31 582.23 1.40 22008  23.57 451 482 1.45 72580.0
e % 64.80 60.60 112.00 0.60 73.60 18.05 258 2.58 0.09 432.0
g;’% 22.94 21.98 67.06 0.14 59.85 10.64 184 0.80 0.03 629.39
AL
x5 MESBRAMTESEN0®
Table 5 Contents (ppm) of some elements
in three forms of dusts(107)
Jao = Cu Pb 7n Se Mo Cr As Hg F
)/ 2575.20 4616.00  2992.60 69.86 27.30 122.60 16.94 1.242 2640.0
P 81.59 150.75 323.50 2.67 3.38 82.50 23.09 0.63 2049.67
oo 40.50 156.0 172.5 1.30 2.20 64.0 17.03 0.41 572.5
I R 22.94 21.98 67.06 0.12 0.80 59.85 10.64 0.03 629.39
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Table 6 Contents (mg/L) of some trace elements in water body

Ph Zn Se Mo As Sh Cd Hg F PH
0.10 0.26 2.77 0.0043 3.001 0.5665 0.051 0.050 1.141 7.554
0.09 0.36 0.56 0.0070 4.74 0.5416 0.057 0.023 0.284 0.350
0.37 1.5 38.51 0.03 21.80 2.510 0.264 0.092 1.850 8.220
0.04 0.06 0.0010 0.000 0.100 0.023 0.013 0.840 7.060
<0.5 <2.0 <0.02 <0.05 <0.002 < 0.001 <20 55~8.5

SO0 PO 2K 15 K I, 0 4 ¢ 32 05
4 TGHIUER IR BERE KT B L

41 Hg.Pb.Cr.ShEELEFASETETLRE

A% U R BTG5 Je FE I STk | BRI 4%/ X B oE R
V5 AR B RS YRR BN E 4 R IEIY iR 7 T L Hg JT
FAE AT YN Xy o AR R L) R R R A X T
ol 43.7% BRIl TS0 45.1% , EE SRR T N 38.7%;
FLURE Pb JGE | Pb 15 YL B & A X i AR T
[ A R O N SR (¢l ol RS B ¢ 1 A B L PO s
AT TG o0 AT R N R RE G 2 B WA Tl Y
Cr.Cd.Cu A Jz Hg Bt i B STHRIE Y 51.8%,

x7 TESREEAEZFRNXTTEE %
Table 7 Contribution values of the element pollution

degree in various polluted districts

It = Hg Zn Sb Pb As Mo F Se Cr Cd Cu
Bk, fEIRIX 437 64 185110 5.6 5.5
fe2E Tl 36.7 14.8 47
VaRibiEE 45.1 47 10.99.5 4.9
FEEIRGHE 387 53 23.65.7 5.1
¥ Tk 29.1 87 7.1 60 50 7.7
B Tl 20.1 7.6
b Tl 59 58 6.7 10.6
NEN4 17.4 10.819.2 4.4

42 TEHAMELTLEIHEIER EFNAHE BB

EERE

(1) KA 2 rp U 1 40 78 38 % /i, M H 2 B 2
(3% 5) K&/ E & it A AL BB & BOR @40, T ot
RO ORIR G &, BN Cu, AR 32 £ 2 Hh
64 15 ;Pb 43 3 31 4% T F1 30 1% ;Zn 9 f%,17 1% ;Se 26 fiF,62
i sF 1.2 fi5 A1 5 £%

(2) MR G 3 & i XU AREE AT T e | I
KRR N

SY(H) >100 100~120 120~140 140~160 160~180 <180

R (%) <00 0.132 428 1319 0330 93631

JH 2 BEBE AR A B AT AN IE(E , — 2 FE 120~140 H X

6], 15 4.280%, —J&7E 180 B LAT , 1 93.63%, HAS [FIRLE (1947
IR A (R 8) 2 IR AR EE A2 URL A A
JCE G RAE, P FIOtE 180 HULFH R 100~140 H# 1
33 M5, As & 1.5 1%,

*8 MWL RRETES 2 L0
Table 8 Comparison of the element contents of
smoke and dust of different grain sizes(10~)
g = Zn Co Ni Cr As Mo Sb B Hg Fe Mn F

100-140 H 249 8 26 63 202 4.0 2.68 66 0.3832.44 0.06 790
<I80 H 254 11 40 79 30.9 4.7 2.80 71 0.399 3.36 0.08 2600

XA Bl Al R b A B R AT TR GR
FE4rHT, HILE Cu . Pb.Zn . Cd.Co.As . Mo.Se B % i & I
AN AL BIAR AR b JT R & i d  HOORE ik
PR R | 1 SR i T S AR X B 0 e AR R —
A5 YR BE I i AR

()R U R o MR A 3 AN IEE KT
60 H 5 20%,60~160 H 50%,/INT 160 H 30%, % F A [6] ki B2
OGRS (B )RS R E AR WO R AR AR 100~
160 H A&, 160 G B & 28K, Cu Pb Zn & i M1 £k 1
SIARAL, T Sb JC R AE 100~120 10 [T B — AT fH

/°\.
8t . \
7k X * Pb
2 6 T F'/\
W st PN .
4 72N AN
= 4t \ e Cu
L S A N
3F N < RN ‘v Zn
2 e A
A4 CAN
40 60 80 100 120 140 160 180

HLE(H)
K1 BB TR o B

Fig.1 Element contents of road dusts of different sizes
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Hy T b A S 3 L TS Y RN R e —
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51 SRERXELEESENS

XPIZIR T 25 KXY 6 FhEi LR 5 LS50 o R & BAE
T AR AT (IR — X3, A SE R R B T Cd
0.88,F 0.98; 5. F0.93,Hg0.88,As J 0.72; #Filith Cr H
0.97,Hg 0.43,As 0.9; /N F 2l 0.90; i 71 F 4 0.94; 3%
B3 Cr o 0,97, XULH] BT SR I A B S0 H A
Jm A5 TC B AW ARAE
52 KL TESRERRMAECHE

AR RAREA T 435 e vy SO T B A
R ATRAE TS & AR AL 3R HOFAE A S A T 4k
ﬁkﬁt%&kﬂﬁ%/"&%%%ﬁ%i&Hém%fﬁéﬁqﬁoﬁﬁ-&iﬁfﬁ?@

B — UCHE AR A AR T T A AR A
53 SHEE BESWANEER

EESE IR EE - B ON i S| ) R U I U S
T HE TR AR R A S B T AR R L T GBS Kk AR TE 80%
A b 5 AR PR B3 7T 500 o R AR TE LR B LT
Sl JAEE AWy IRESE SN

6 “hEitHHEW

(1)Wiﬁifﬁi%5fﬂ7ﬁ%’3 T YRR RO R H
PP 7 R 2R A Vb Hhh T AR R TR T K T
HI5 QTR F8E Hg Pb .Cr.Cd %, Hr Hg 975 4 il 4
BT RAM PSR IEIT R L (2 )15 Y W 76 i Al i i b &2
BHTBOR AN S, T LR AN T A B R A A,

X A f B AR de R, — B RS e LA B R IR,
WIS NS B Y ARZE(3)
HH 2 70 235 Y48 BT B AR ME M IR 22 S {5 Qe T AL IX
B £E A, SIS BRI 2 T A i R R AR R AR
TIE QM TT 5 Y AR U H X4y Rk 5T A
L, (4)Eh BRIz TG R - R G A BRI
ZAEOR LR BIE A E b KR, @8k LR E Bk
T RS VB AR R A (DA M T T Ml B AT ke O S 1
I Bl IR A A BT PR B s A 7 T R AR A [ A
P 7 A s i e Az I SR T b A B S S
Az I i SRR e R A R @ FAT R R RN
Tﬂ?iﬁiZIﬁI SRE 2z 8] TR R e Sl 22 ) S AT Sk

R G AR R BT ST AR A R B A 2 T T AT
$f++‘n

AT H TE S ST R AR S B T 48 M TR B R RE
R F IR BT P TR A8 B R BN R ORGSR AR
U, T B R R kK AR T g T AR MR S TR L IF K
WL ZMABHE TAEME A AL JHE FERE FHEY
T
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Characteristics of urban pollution under arid and semi—arid condition
on the Loess Plateau in northwestern China:examples form a city

in northwestern China

HE Luan—shui, MA Bing—xiang, DU Wen—kui, REN Hui-ying
(Lanzhou Di’an Mineral Exploration Development Company Ltd., Gansu Bureau of Geology and Mineral Exploration
and Development, Lanzhou 730050, Gansu, China)

Abstract; Lanzhou is located in the western part of the Loess Plateau in northwestern China. The factors of urban
pollution are mainly amog (smoke and dust in air), fine sand flying up in air and secondary dust (ground dust), as
well as dispersion of solid waste and sewage irrigation. The main polluting elements are Hg, Sb, Pb, Be, As, Cd
and F. The characteristics of pollution of elements dominated by heavy metals are as follows: (1) the pollution de-
gree is closely related to the population density and flux of people;  (2) the pollution degree in the city district
where the population is concentrated and the commerce is well developed is higher than that where the popula-
tion is less dense and industries are more concentrated; (3) for industrial pollution the pollution degree of the heavy
industry is higher than that of the light industry; (4) for agricultural pollution the pollution degree in sewage irriga-
tion areas is higher than that in non—sewage irrigation areas; and (5) heavy metals in pollutants increase with fining
granulation of grains and then their harming degree also increases. In the evaluation of the pollution degree, in ad-
dition to the pollution index, the areal metal quantity and background index of exploration geochemistry are also
introduced, which makes the evaluation have more regionalized and comprehensive effects.

Key words: urban pollution;loess plateau;arid and semi—arid ;heavy metals;northwestern



