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JE AR T 5 ARARE I 30 ROATINAE A, X
AR R BT P Y B R R ORI, AN, AR M Ab
ML, AR B 22 1 AU Sy i AT 0 R B
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ARG 2 o 45 e b B 52, %o J R Ag B ™ A S,
G, BOlk FE F AT IR AR 25 S nT RE S R AN EE G
JE SR AR, NI, IR SR AR T AN i
Z /N FEATRE SR AR | DN s R T 1 052 2% R
WA, BRI 55 B G BAE B B T
TN BRI RS,

1.2 HmRESLE

SRFEXT G $5 B (R (g E , B i (A E 2y 1E R Y
FIARTFIZEBIARE, T 2022 4 4 H 3-10 HEMFFRALIX
AT RAE R I 8 A AR 4R AR I I S L 10
em NSk & bR R A A9 M AR B AR TR )
PSR, BOFEMNREADT0.5 ¢ HOREN
PERES 17 0, ZoMERESR 16 6y, A ABESEA (S 5 40
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5 17 5
P51
i 16 0
<18 % 4 0
18 ~45 % 19 3
AR B
46 ~60 % 6 2
>60 % 4 0

PERAER A FE & T REAe b, b Bk %0 (57
FIPRTAE ) AR & FE0. 5 h, Hela] B Es He i+,
HEAIK PRI T60 C YHEAE TP B T8 ho 78 I fif i
JA0.20 g N & HE 5,5 mLAS AR .2 mLA#A 4l 7K 11 mL
MUEUK BT ROH A R . V2 20 2 2R 5 IR R 31 45
s, HE K E 28 225, 0 mLEFI
1.3 XESLHTEREEH

SR HI LI G 45 B3 TR BT AL (ICP-MS) ( Agilent,
FE)ME RS S R, Bk iE B, 11 FhE
LB A FAEMK TR & 800 10% , 1 2 152 4 4F,
SRFHAMR 2 B, MBS O ~ 400 e/, b ifi il 25 1

AR ZRE r>0.999, B 10 MEMBEYLIER 1 A>3k &ZFE
A1 ASEATEE, BICRAE 73% ~114% , >R SPSS
28. 0 FAXTEAE AT GE AR RS 40T, Cr M, Co ,Cu
As Mo Cd Sb .Pb T1 [ 1E A PERE 545 5 s i 3 PEYy
/NF0.05 , RFFAIEA /A Ni 1Y 8 480, 090, 754
TEA3 . A OriginLab 2022 FRAVEA
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FFEIX 33 rfm RSk A& b 11 M 4 Jm S B
F1F7R o 33 ks RSk & b i i 43 Jm B % 1 13,33
~67.03 pe/g, FEIME HF33.61+14.21 pg/g, F i {H N
IRARAERS. 145 R A TG e — A XN AR
R N 1 B 4 R % i K 22 AT AR B o ok —
A M JH 22 S Y R
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Cu B ANELTHEMEITCE, HRXERE Cu BF
B N11.7426.07 pe/g, A FIEWMEBEZ N, A&
WX R R & Cu & AT HL PR X PR T2
(29.81 pe/g), #ir b ilg X & & (11.42 =
8.75 me/g) ™, WE AR T & KW OE R (14.82 =
5.23 pe/e) P!, HAT 1 ik IX R & Cu #id HEFE
Bl LR, ZJER S5 4, hE R T FEEZM A Cu
il i AT T H U & Cu & S0 S A3 T 1A
X RT3 AREAR Y Cu B9 2 Bk R R G, 250K
0T MR AT B 3 R Cu Zn 5 kg A ., HR
FEAARAVEYI o Cu 2 22t T BE X A B R Ay DR 52
K, & Cu & 5 A Bopl s PR A G,

Cr /2 MRLH Mo R B EAHEERN, B
RO F & Cr WAT AH X 58— 55 2 00 v 2 PR R
e E R Cr B34 )2 15. 56 £10. 54 pg/g, 1
P 250200 I8 A i 7 g XN & Cr 19 Y
(5.27 ~93.30 pe/g), = T %K E R (9.67 +
2.33 n/g) P SR ERE R (1.11+2.47 pg/g) 7 K
TR S 2F 4 (11,21 we/g) P, 4T P 0 e 7K SF-
AR, SRL45 " IR 5T & A AR - SR A H i 3
EENEEREZESE Cr (155, iz X E R E
A Y A = SR, L A& Cr i 5 2 s R
BHEA Cr K EH LR,

Ni JE AR TR TCE, & R, (A 2 5 8 DAY
HEHELEE, R PERE N &R 1.0l
0.92 ng/g, KT FURG (50. 73+25.73 pg/g) ™ Zdt
(33.82+24.89 ng/g) FEAR (52.67+32.65 pg/g) A
16(45.56+27.71 pg/g) AT (49.11£28.48 pe/g) .
4875 (38.29+26.38 pg/g) PHAL(37.75£29.76 pe/g)
X S B PR EIRIX (9.7 pg/g) FIRRIX (5.6 we/g) &
RSk AR m R BURRLEH Ni RS
Hidsl 22 S Al H ARG BFFT IX 3O Ni B A MHETICR
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5EIX 33 iR LT 5 A #HA ERESE(As,
Cd.Sb.TI .Pb) B8N 1.94+1.70 pg/g(E3), 9
fERET S FiAfAFEESE LS/ T FEE
(1.94 pg/g), M t027.3% , S & mBARe AR E %
SR N5 0L AR B SRR D 97 s NE .,
BN E AT S MABAFESRTERS
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T FHE R (24,65 wg/g) ™, WX E Rk &
1 Ph.As Cd 3 MR A FELS BN L GELTEN
BARK, Z A 8 A FHEEBRTG BN,

BRI TR WS X R R & As (IEE &N
0.16+0.41 pg/g( Kl 4) AT T4 R FHI Ml T 3h 52 i
X ABE(1.26 wg/g) ), $E T 245 o v bl /K 10K
X R ATE(0.20 ~1.47 pg/g) P, VA 1 SRR
K As T (2.35 ne/g) B HERE Y IE G (0. 04
~0.85 weg/g) ', HLA A I 5 (i 70 1B $5e 1o {E 1192, 8
5. T, ZRHEER28 %, T T A, % As
i 5 A W R R A E R EE Y As PRBE A 56, UL
Bk As T ST LR FY ., I, 6 5ER
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RFERK EWIX (42.8 ng/g) MRBIX (15.2 ng/g) &
PO PR AR IR R (20.92 wy/g) | IRAK TR
(2.89+1.54 png/g) M FIYE 2% (4.9943.90 pg/g) Ji
VY W T AL (0.96+0.85 pg/g) RS, £EH
FEID R 72 1 SN Sk A BiF 9 45 SR R B IEH AW & Pb
R T2.43 png/g'™)  WF5E XA 15% W5 R Ti%
P, UEBHAR S X3 RIEARAZ MY Ph 155
AR R RN 5 A EE A,

R IX SR R & Cd &= F 0,01 ~0.48 pe/g,
SERIE 0. 09 pe/g, AT EfER KL Cd R EUE
0.5 pg/gZ W™, MRXKERA Cd &8 59 EHAb
X JE Rk Cd & AR — 3, & T 5 8L (0.058 +
0.056 wg/g) ME TP >2(0.6+1.13 ug/g)*', 24 5
JE ERFN29 5 JE R & Cd A1 Ph & 3w e, AR
R T155 S N, AT RE - B ok R Sk B ) SCAA G

Sh Fl As SERIGICE , BAAERR, 1| SERE
As Frim i, & S Fit i (1.21 pg/g) . UM
AR As FERIER 6 5 16 AR, HA sh
B, T RAEIELFMEE TR, T &Y BA BUE
PE, BEAED XS BHMLIX 122 44 @A & T1 R 25
FGER AN file U it e N 09 & T1 % 12 /20. 0046 +
0.0032 wg/g, SZ MK, FREXFBRE T & &
(0.002+0.002 peg/g) AL, BLAIBFFE X & RAAZ T1 5
gy,

Sk AR X R RS R TR S Fh A #E A HE
&P B AR B AE B A, A T R AR IE
HARACT UG 5 BE A SR 2 A 2 A
LR R IEEE, 5E RPN IAE R 105
G K, BT R R

2.4 MIREARMEAMNABELXLAHESRERE

P ) PRI 2800 3k A o o 4 R R A A R T X T
AR AR AR RS ARE L & 11 FheE
SEOTFHEREME S Fin, WRRESERE, @tk
3% Cr Co Ni Cu.Pb Hl Mo W38 &m T B4k,
AR T Z 00 R 2 Mo 95 & 5 M i AH ¢
(P<0.05) , X572 RIAER 82 B R i G R &
& SRS R R Z R O R A R 220, SR,
A SCHERHGE ITUE A 52 4 JR A Sk L b B a i P 1k
RN AR 48 & p e [N &
RZ AMUS R RS S AREA O, A 1k & 4514
WA —ERER, WA, N AR BN BMI 7k 5
B2 E A R e AR P,

6. 01

EERBARTHER/ (ug/D)

S Ao Bt 0 0 )
C As Mo Cd Sb T1 P
E&BRE
5 RS K DT 4R 71 &

2.5 MRRARFERAFHLAPEEREESE

HHTARFFERT T AR T E 4R & SRR OC R
WA G, R IX 5 A% AR 43 4 4.
KA (<18 %) HFLL (18 ~45 %) 44
(45 ~60% ) FIZAEL (>60 %) . A [E4E#RY B B 3k
K11 B A8 B9 BE K- ANIE 6 s, Cu 7EAR K
N ULV BE O (20.49 pg/g), JEHOAFE A
(11.25 pg/g) BUL. 824%  HH4FE N (11.34 peg/g) HY2.15
5, B4 N (10.36 pg/g) 91.601%, Mn 7F A B AF A
S v B RE G T g 3 i) A 3 20 AN BF 2. 84
2.11)%4.651% , Pb X Flvf 8¢ A F 1Y 5 4 J& 78 K LA
NG A B 0y kB (2.40 pe/g), & T AF 4
(1.79 pg/g) M1 344% & AR (0. 94 pe/g) #92.55
7, BN (0. 80 pg/g) B3 7, AMAF N 25
L E NGB, BT XA TSl 4 & ak i i, Ml sh
FHEO S A P BRI R K &, A,
WHBFRRFILER KK Pb BEES A HIL#E
PR IR I 25 ) 52 B H 4 )@ Pb 5 4,
A RS A QR I A 1 7 I B I Y R R R P B
AR S I B AR At 4 JE T R S AR IR A DGR
K Cd W f B AR IR R T R AR, Cd 78 R A
ENTHR TR (018 ny/g) B, 2T AFE A
(0.09 pg/g) B2, 045, H14E N (0.08 pg/g) 2. 314,
ZAEN(0.03 pg/g) 1Y 6 £, Mn, Co As Tl & & 7E%&
AR 2H [B] 22 R 2 (P<0.01)
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2.6 MRRHBEEFANBRLLHDEERERE

F5E AR A r o 4 5 el ) R e 5 B X
THE, S EARLETESESELCRENR,
11 FMpEG RS AR LTS ESRN SRS
A TC W Ve 22 5% (P>0.05) . HFTRZH0C
BROFSERAHE AR L R P B SR S Eam T
TR, Sl 2 1 o 4 J i B g, PR T R
RS & g Cd AP S TR Y =ik
DX 3% i A A L b T AR 2 B Sk B R 4 s P )
R (3.67+2.67pg/g.5.67+9.30 pe/g) i T AR A
AR (3.24 + 4.15 pg/g, 3.38 = 4.58 pe/g)

(P<0.05) """, BFFEES R S5 R ZHOCHR I I 45 R A
A ZEFEAE WA AT AR A R X A R Ak HA A A
LRSS PR € G S s 2 L AT

3 MIREKERIXEZFPESCSETENS
T

AH A S5 B AT LR AR 7 6 2% (8] 2 5 A7 AF A B AR
FA R AT AR A A VR, o0 25 1) d 2 A S I 38 B e A %
HAT PR R AR TR SR RS i SPSS 28. 0 X iff
FEX RSk K 11 Fh R 4 & gt A7 A ek o #,
I 4 gk 2 PR,

F2 WRXERLK 1L FESE & R

HEBITE Cr Mn Co Ni Cu As Mo Cd Sh Tl Ph
Cr 1
Mn -0.075 1
Co -0.1 0.174 1
Ni 0.14  0.562°* 0.517*" 1
Cu -0.109  0.845**  0.194  0.594** 1
As 0.024 -0.112  -0.052  -0.068  -0.123 1
Mo 0.164 0.047  0.518** 0.533*"  -0.063  -0.086 1
Cd -0.09  0.630"* 0.423% 0.648"" 0.678"*  -0.047 0.281 1
Sh -0.018  -0.072  -0.007  -0.016  -0.086 0.968** -0.103  -0.015 1
Tl 0.032 0.374" 0.14 0.351° 0.197 0.022 0.414*  0.375° 0.006 1
Pb 0.036  0.486**  0.391"  0.751°* 0.485**  -0.032 0.489** 0.885**  -0.016 0.544"* 1
AE0.05 FH (W) ARMEREE 760, 014U (RUR) , MM B2

WFE X RSk K RES Y Mn 5 Ni(r=0.562, P<
0.01) Mn 5 Cu(r=0.845,P<0.01) Mn 5 Cd(r=
0.630,P<0.01) \Ni 5 Cu(r=0.594,P<0.01) I Ni 55
Cd(r=0.648,P<0.01) ¥ 2 B FFFHLCKR,Cu 5 Cd
(r=0.678,P<0.05) fFAEIEM KL R, R L AP
JURNEE 4@ mT g H A AH 1] (%) ok U5 sl A BL ) 32 B R
Ni 5 Cd(r=0.648,P<0.01) Ni 5 Pb(r=0.751,P<
0.0 HREEBEEMIEIKR,Cd 5 Ph(r=0.885,P<
0.05) fFTEIEAH G R, R WK & b i JUAP 8 4 @ 7]
AE LA AH R AR TR A L IR RS R . A X 5
Birh 4R IR A A T RN S, SR BE T M Bk
B b HEBOM - 560 k4™ N EEE T Tl
TEER AR T Cu SRR N B 4R, B BRI
B HLEhZE R B K AR ) cd BRI R
3% 8l S HAth TV 36 sh it AEAE L 75 /K 8/ 15 /K 75
PAE AR TR Ph EEAWE R Tl i5 YL, It
HESBEH LS, Co 5 Ni(r=0.517,P<
0.01) .Co 5 Mo(r=0.518,P<0.01) .Co 5 Mo(r=
0.533,P<0.01) ¥R B FEMHCKR, BT RA
AR R IR AL T R . BRBEH Co T5 e 2L

KR F R Y R T8 TALEY 0 IR |
By MBHIFAEATAL ™ Mo AY FZERIFE Mo i R A
TR AR HES R R R AR B As 5
Sh(r=0.968,P<0.05) fEFEIEH K IC R, W & 7] g =
FARRISACIR , BREE R As (9 A g S 5 DL Tl 35 e
e Sh EEARETHEA KL 8 A TR & Tl
T T 5 Ph(r=0.544,P<0.05) fE7EIEAH G 6
2, ENTT fE B LB . BREE v T1 (9 32 2o
SR TR JEORE b B 2% B A AR B S R AL A
B Tk A

4 MIREABESRESEEEREN

NEWHE 4 & & i v o B R R E s, DL E s
SOV GBW 091012143 A % B4 43 BT b HE W
Frh I E SR S BAE NS K, HE A HE R
KRB XS HZ AR, BIF LARAESE R PEH Cr Mn , Cu
Pb Ni CdCo 7E AR E FUE O

SR BT B BUS Y AR AL (Pe) S5 G BRUS
YR B PL) TR IR PR 9T X R R 2 4 i 15 G 1
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oL, (1),
Pe,:(ci_co>/co (1)
X P, SR ICER PR B EEG C A
MR KPS i R E R OTR S i C) W AREL K
HeE i BT R IR HERRAE
HHINMED 255 RS QHE BOEIE I IF I XA
KR ESRE G R, W (2) .
sz[(maxP?+P?(¥~ﬁJﬁ))/2} (2)
K. P, AAREL AP EEEITRGS (E6) 2R
YABH P, 4 R TR PRI RS AR maxP,
H AR IUR iR ORI BRI R RS e R B P (Y

1) A 4 Ja oo 2R A R AR TS AR A P24 1E

WF5E X RNRE Sk & e 4 i Jo 3R 05 e P 4K
MEFETYAREULER 3, I BRSO/ N T
H . Co(4.22)>Mn(3.22)>Cr(2.75)>Cu(0.5) >Ni
(0.27)>Pb (0.17) >Cd (0.01); Z: Co (7.23) >Cr
(3.30)>Cd(1.00)>Mn(0.84)>Cu(0.55) >Ni(0.47) >
Ph(0.29) . FB5 ot B RS Ge 5 5 R = 1 T
RN Co, HutEms = T B, 255 BRI I8
PE(3.12) <2k (5. 30) U AF9E X B PR32 4 @ 15 e
FREE/INT Lotk

3 WPXE RS R A R T R RIS AR R SR 1T YR B (n=33)

Cr Mn Co

Cu Cd Pb

Pe Pi Pe Pi Pe Pi Pe

Pz

Pi Pe Pi Pe Pi Pe Pi

B 1.75 2.75 0.02 1.02 3.22 4.22 -0.73
kS 2.30 3.30 -0.16 0.84 6.23 7.23 -0.53

0.27 -0.5 0.5 -0.3 0.01 -0.83 0.17 3.12
0.47 -0.45 0.55 0.00 1.00 -0.71 0.29 5.30

5 #ig

WFSY R 4B J AR T A X 33 o7 filt E i L A8 3k R A
SFES, R ICP-MS & & E 33 )i Rk & 11
P e 42 0 1 % o, 55 R O SCHRE A 19 1 5 ¥ (e A
W, %t X R R R Cu AR R N15.2% , As HARFE N
3.0% ,Sb BARE K6.1% ,Pb BIRHE R15.2% . JER
K As Tt (2.35 pg/g) #bn, 5HAE T hag Bl 5
B, —MNEXEIRTME Cu M SR, 51
YOl A g I A o, sk & 7 MESJE (Cr,
Co .Ni . Cu,Mo Cd Pb) it T HM (HE k5%
B A Mo 11 f it 5P AHC (P<0.05) . AR
FIE AT H 4 R O R AE AR AR A Sk R i & T,
Cd (5 EbE A 8 W Pk, AL & 1
FieE 4 )i (Sb) P39 & SAR T ARE(P<0.01) .

S L I B ARG Y A5 B Y e R AR R
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Content Characteristices of Heavy Metals in Hair of Different
Kinds of People in a Community of Chengdu

LIU Ying, YIN Hongling, MA Chengqi, SONG Jiaojiao, QIAO Yang
(College of Resources and Environment, Chengdu University of Information Technology , Chengdu 610225, China)

Abstract: The contents of 11 heavy metals ( Cr,Mn,Co,Ni,Cu,As,Mo,Cd,Sb, Tl and Pb) in hair of 33 residents from
a community in Chengdu were determined by ICP-MS, and their distribution characteristics and main influencing factors
were analyzed in this paper. Compared with the normal range recommended by relevant literature ,residents in this study
area were not contaminated by TI,but the Cu, As,Sb and Pb contents exceeded the standard ,and the rates were 15.2% ,
3.0% ,6.1% and 1 5.2% , respectively. One of the residents had 2. 8 times hair As levels(2.35 pg/g) the recommen-
ded normal range , which was associated with occupational exposure in the factory. The As contents of residents No. 6
(0.52 pg/g) and No. 16 (0.5 pg/g) exposed to electronic products were significantly higher than that of other resi-
dents. Only one canteen worker’ s hair Cu content exceeded the recommended range, which was related to his occupa-
tion/living habits. Statistical test shows that only Mo content was correlated with sex( P<0.05). The contents of Mn,Co,
As and TI in different age groups were significantly different( P<0.01). There was no significant difference in the heavy
metals content in the hair of smokers and non-smokers. Correlation analysis showed that there were positive correlations
among various heavy metals. The singlecumulative pollution index of Co was the highest in both males and females. The
cumulative pollution index of men(3.12)was lower than that of women(5.30).

Keywords : hair ; heavy metal ; content characteristics ; Chengdu ; pollution index



