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FEAB R ICER (Loid) M HAL MR 4 B IL R W KE. 23T T PM, 8 R OC K AR E A 205X, A La-Ce-V = JClE FI4k
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Composition Characteristics and Sources Apportionment of Lanthanoid in':j,’Mz_s

of Quanzhou - VA
ZHANG Yun-feng'?, YU Rui-lian', HU Gongtgen' * , SUN Jing-wei' " XU Wen zh1 , ZHANG Zong-—wel,.- i
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Abstract; Sdmples of PM, 5 were collected frofh g, 51tp{ IIL-'QuanhOll in March, Aprll and July, 2014. The concentrations .of ldnthdnmd
and other trace meta}s in the PM, ; were detern'uned by Inducuvely Coupled Plasma Mf?s Spectrometry (ICP-MS) . The total lanthanmd

A
concentration ( Z Lmd) the ratio of light- lanthanold( L _,!LOld including, La, Cé, Pry Nd; Sm and Eu) to heavy- lanthanmd( H LQld

m(’ludlng Gd, Tb, Dy; Ho, Er, Tm, Yb arld Lu) in BM, were 2.490-5.708 nig-m 7 ( 65. 682-126. 529 pg-g~') and 12 086-
14. 319, I;espectlvely The.distribution patternof Loid in PM2 § was also evaluated in this study. AlI*PM, ; samples showed similar
dlstrl})utlon pattern with local topsoil. And posjtive Ce “and negat}w?e  Eu anomalies were observed in PM, ;. La-Ce-V plots and chemical
mass balan(e( CMB).model were used for source identification and apportionment of PM, ;in Quanzhou. The CMB model was used to

identify four main sources: urban fugitive dust, coal combustion, vehicle exhaust and waste incineration emission which had a
contribution of 18.9% , 10.9% , 30. 6% and 30.2% , respectively.
Key words: Quanzhou; PM, ; ; lanthanoid; source apportionment; chemical mass balance( CMB)
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Table 1 Concentrations of lanthanoid in PM, ; samples
: BG(n=10) RDI(n=9) RD2(n =10) RD3 (n =10) ID(n=10)
T We i /ngem Fit/pgeg! Wi /ngem ~* Gt/ pgeg™! He i /ngem > Gt/ pgeg™! #e BE /ngem 7 Gt/ pgg! Wi /ngem Fit/pgeg!
La 0.679(0.271)  18.093(6.567)  1.292(0.428)  31.252(19.547) 1.217(0.574)  28.59(15.709)  0.82(0.265)  24.43(10.736)  1.38(0.724)  22.415(9.157)
Ce 1.136(0.537)  29.706(10.821)  2.389(0.826)  58.674(40.762) 2.189(1.024) 51.141(27.132) 1.454(0.489) 43.117(18.449) 2.517(1.361) 40.710(17.548)
Pr 0.097(0.057)  2.591(1.246)  0.217(0.087)  5.480(4.261)  0.207(0.119)  4.864(3.092)  0.129(0.053)  3.913(1.989)  0.243(0.168)  3.828(2.141)
Nd 0.319(0.185)  8.460(4.018)  0.687(0.277)  17.415(13.649)  0.683(0.399) 16.011(10.362)  0.420(0.186)  12.875(6.872)  0.808(0.556) 12.716(7. 165)
Sm 0.060(0.037)  1.554(0.756)  0.129(0.052)  3.287(2.655)  0.129(0.077)  3.030(1.945)  0.077(0.034)  2.333(1.248) ;=" 155(0,—1-05) 2.436(1.339)
Eu 0.010(0.006)  0.258(0.132)  0.023(0.01)  0.592(0.491)  0.025(0.015)  0.594(0. 3951 0.014(0.007)  0.414(0. 2'27)_. 022(6 018)  0.407(0.234)
Gd 0.051(0.032)  1.348(0.696)  0.118(0.048)  3.024(2.549)  0.104(0.066)  2.428(1.621) p=08067(0.030)  2.050(1.130) 0 137(0 093) 2.155(1.216)
Th 0.009(0.006)  0.229(0.113)  0.020(0.008) 0.533(0.4652*‘)':""— 0.019(0.011) 0. 443(0. 2s|2)|::;. 0.012(0. o'qs) 0.376(0.218) ‘o, .gi"i'(o 015)~ 0.352(0.197)
Dy 0.047(0.030)  1.239(0.614)  0.100(0.047) ~2.539(2.143)  0.097(0.057) 2. 258<1.4.60)\“- 0.060(0.028)  1.813(0. 98] @ 121<Q~089 1.876(1.109)
Ho 0.010(0.006)  0.270(0,38)  0.020(0.008) ."H (}{‘521(0. %16(:11. 0020(0.012) 0. 457(0.{587) ‘ffi'..mz("lo 006)  0.357(0.186) .‘g‘adpozjﬂgo.(m) 0.383(0.227)
Er 0.029(0-019) 0. 747"("0 399") 0.060(0.027) | ?-?3?<1"'39“WI-"":‘_. 57(0.033) 1.324<d 33'0) 04037 (0. 016)-‘.__,1' 1.110(0.556) 0. 076%(-)'.9,.?4) . 1-1820.691)
Tm 0. 008 (0. 0({“5) 07 1_21~'(q 110) 0.008 (0.004) | oflkl_silg,'f( ‘,ﬁi) 0.007(0.005) .16 (0. 12,7) f0.008(00007)  0.263(0.275) ~0.022(0. oz‘f):_:;_“:o. 331(0.295)
Yb 0. oas-fq. 035) 0 B:;g' 3@22) 0.049(0. 0285 1 254(1 fos) ¥ 9;#47(0. 032) 1.097(0.;815,.) 0. 0'57((2'1'060) 1.953 (2. 175)' 40.164(0185)  2.485(2.327)
Lu 0. 005(}3. 003) 0 122(0..06) 0.009(0.004) D 22“1.-!91) 182) .' 0. 009(0.005) 0. 207{2)_ oM 006(0.002) | 0.166(0.082) 0. 011(0’@8) 0.173 (0. 099)
3Ce* L. 1.03(0 ) o 1. 112%0 0&81) J Ic::“' | 10900153 ' I = 1.104(:0. 104) 1. 134(0. 168)
SEu” vi" o§93(0 109) I.-;_-; 0.938(0.07I76) f o - £ 20934(0.113) 0.93470.059) 0.915(0. 128)
L Loid 1. 5974*1 174):;. 604 &3(22 800)  3.958(3.645) 11‘&701(8;.266.._2_;;39’?;.-176) 104.229(58.539)  1.889(1.737)  87.083(39.289)  4.909(3.730) 82.512(37.377)
H Loid 0.1310. 114)  5.02(37545)  0.318(0.333)  9.829(8.504)  0.261(0.200)  8.380(5.474)  0.156(0.143)  8.089(5.342)  0.574(0.562)  8.936(5.372)
L/H* {4.319(5. 384) 13.258(2.697) 14.176(4.395) 12. 887(4.333) 12.086(6.937)
S Loid 2.490(1.191)  65.682(25.196)  5.120(1.835) 126.529(89.739) 4.810(2.420) 112.609(63.957) 3.172(1.142)  95.172(44.345) 5.708(3.350) O1.447(42.114)

1) i 26m MM (ArifE22) , L/H B3 8 &8 % (LLoid ;: La,Ce,Pr,Nd,Sm,Eu) #l § #fl & 7C % (HLoid : Gd, Th,Dy,Ho, Er,Tm, Yb, Lu) Ay U E ; = AT H N4



2702 woom B % 38 ¥
Pl GR, ARPEA D Loid WREERAREI sy SUBT AP | BT AR e 4 i e 2 da

JiTFE . BG < RD3 < RD2 < RDI < ID, i > Loid
FrEHE KRBT N . BG < ID < RD3 < RD2 <
RD1. BG RAEAL PM, FEMAY D Loid W (k)
E AR T HA 4 R AL, XU BG RFE A S
SRR R TTR T IR Bﬁﬁf i A 4 AR AR
Mo Z R F R CR IR, AN, FE

FE A AT A 5 Z Loid ¥ (& 18) /KA 25
S&F BRSO Loid WE (A SEIE S
43.135 ng+m *(50. 601 pg-g~') Al 4.731 ng-m ™
(118.496 pg-g™'), HZ ZLoid W (& i) (E
BETHEZE.
e LRV RN R PM, Bl 220 R T g

P, ARWFFEIr BT T SR M X I R P, T TETS
Y5 FRR L 8 (soil) ) B B 2R O 3R 4 A AFAE
IR 2. PRI LU 45 T8 72 75 Qe TR AR il
ZLOldﬁ%ﬁfiﬁLk%# R A8 WA i ZLOld
ﬁ%ﬁﬁTﬁtﬁ?H("*Tﬁ“ﬂ?%ﬁﬂﬁ%@ )
Zlmd

vl 2 RS b &J_%mﬁf %ﬂ’j:i;%
TENEE Y (1 EST T ‘ﬁr‘tﬁ%ﬁ’%

B2 Y Loid W, @A o, orsp.

Mswfl il VE J:igs A U5 fﬁiﬂziikﬁlfﬁiﬂ?%nhﬁ &

FEAUR. PIIE, RDI, RD2, RD3 Al ID iX 4 /\;M%’
Eﬂﬁ Z Loid YR BE (&8 ) fH i T BG RAE 214 5 A
(RS L AR Sty M B/ TB: Lk A RA D L R - 7 FA Y S <

F2 BESHENEEZIBHRATRSERHE"
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