Advances in Environmental Protection ¥ iE{R37Hi ¥, 2026, 16(7), 1319-1326 Hans X
Published Online July 2026 in Hans. https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2026.167132

=]

P48 DURE R/ BRI Y T R Bk 37
IEREEGHREEX

ook 12

LR FIE R E B, s B
2R R S A E S, B B

Woks H . 20264F5 290 FAHE: 20264F6 300 &4 HI: 20264F7H30H

HE

FIFXRFASEFEHAR, FKEUT SR RS TR BL R 7t R 14 4 /N B 3 P YA BT 4R 75 5 ZR B R DR i o 65
BRI TR TR, HEESAMSHCIIER . T A RAERAEL. BTAYN TR bR
ORBITEE I ST, BRE T ZXKEBARKKE RO SBEARBEEZRS] AL RKRH: 14.3~9.3
ka BP, SFFHMEEAE AR TE, BERBETTAHMESE . 9.3~5.9 ka BP, SASEREBCNIER
B, 5.9~1.6 kaBP, EHIRZENZH TRMUMESH, FHARFEREREBLSEZHENNE. 1.6ka
BPE4, KBEHEFBARZ, ABLHTATIRERIATHIRE. ZRIBRIFEEHRRTS.2
ka BPf14.2 ka BPEHE - TERBHARBERT(TR)EMH, RAFAE H/REVERN S TURERE LK
/NELS PRI TE ST S BRS AR B AR AE U B

K §Eia

TLRMERILE, PR, RIKUKEM, WS TURE R

Element Geochemical Records of Sediments
from Small Lakes in the Hulun Buir
Grassland and Their Paleoenvironmental
Significance

Jianbo Zhu!2

IFaculty of Geography, Yunnan Normal University, Kunming Yunnan
2Yunnan Key Laboratory of Plateau Geographical Processes & Environmental Changes, Kunming Yunnan

Received: May 29, 2026; accepted: June 30, 2026; published: July 30, 2026

SCEESIH: REN. DS DURSEUN RS TR G 3 b ER AL S0 3% S L IR R D). FRBE AR HTI, 2026, 16(7):
1319-1326. DOI: 10.12677/aep.2026.167132


https://www.hanspub.org/journal/aep
https://doi.org/10.12677/aep.2026.167132
https://doi.org/10.12677/aep.2026.167132
https://www.hanspub.org/

R

Abstract

Using XRF core scanning technology, high-resolution elemental geochemical records of sediment
cores from Aranjinuoer Lake, a small closed lake on the southwestern margin of the Hulun Buir
grassland in Inner Mongolia, were obtained, and a reliable dating framework was established in
combination with AMS!4C dating. Through the comprehensive analysis and comparison of the ele-
mental geochemical records of the sediments, the climatic and environmental evolution sequence
since the last deglaciation in the region was reconstructed. The results show that: At 14.3~9.3 ka BP,
the climate characteristics are generally cold and dry, but there is a trend of warm and dry change.
At 9.3~5.9 ka BP, the overall climate is warm and humid. At 5.9~1.6 ka BP, the early climate showed
a trend of gradual drought, and the later period remained warm and humid and the climate change
was more moderate. From 1.6 ka BP to now, the climate fluctuation is more intense, and it has un-
dergone a process from cold dry to warm wet and then to cold dry. The high-resolution record sig-
nificantly reveals 100-millennium-scale climate abrupt (drought) events such as 8.2 ka BP and 4.2
ka BP, indicating that Aranjinuoer Lake, as a small closed lake on the Hulun Buir grassland, is sen-
sitive to global climate events.
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Hi(XRF Core Scanning, XRF-CS)7: M 1E N —FB M B A 515, TEWNADTRY) T0 2R 43 B Ak 2 7 HE Fp
REFIOES . B8, M HiEe . Pl SR ARy E 0K (5] [6]. M XRF #5145 1o &= 50
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WFAS TL/R L5 I R D AT, I8 3 P K A0 R A A A B R s s, AR T HR T
X SR AR IR B A R R AR bR BT T2 30 X 0 S BT 70 K 22 UG T I Fe 5t 5, SR AR
LE[TIETIPARI HLO6 Ok ic S EE 8 T At DOk iZath X i pe e i AR RS b Iy s, 48R 7 1%
X AR AR K AL 5 AL BROR B R S & AR 7 B 28 R34 g LA B A T8 T i S AR F I 3 DTG &R
K A= Bt 5 [B1E L KT RFAR ] HLO8 A S AR HEAT 20 AT, 48R T AR U UK H 122 b X AR At AN 40 1) S 35 8 Ak
F B Heinrich 1 F7E A0 b 25 X DURI 2 PR . 5635 T A0 ONRAE . AGTEIE 9 R BIE, HIiiw
RERS FE AL B0 22 AN Hb 5T I T 00 05 s T At /0 R 80 3 D R R 3 4 W L o = A i o2 5 AU T R

DOI: 10.12677/aep.2026.167132 1320 IR AT


https://doi.org/10.12677/aep.2026.167132
http://creativecommons.org/licenses/by/4.0/

P2

SR e U R, AR BRI [B) R _E 3 3o /N R PR R i A OB e T R AL & St BR AL =2 3 Hr
T3 R H A EE R PAS DR B JEOR R DI 0 28 4 thE DK R U IR SR A TS M B AN 2

PRI, ASHEFE AL T I AE DR 04 o 300 2% /N R BT 2R 55 35 7K R X HR, - B AMSMC AL
PENATFENELL, JET XRF S350 R AT TR 3 0 14.3 ka BP DR URARALRFAL, AT #8712 DX 4
BRAAAL AN (i N S R RE IR BN, A BTk 2 B AR XA 5 v i 3 DX ) U B A 1 e LT
JREA, - [R] t A F0 R R AR 4 Ak B B A

2. FRXHESR

PN 5 A DR B S S S50 4R 7E 500~800 K2 8], I NIFRIM E TR, Ry db. REE ALK
Pz, R ) 5 ol SR RO o TSR T AR AR N R 100 P Bk TR, R R A B 7 XK
SRS, AN JER BN L, EEAREER T K. KRB KRIZET AR AN . X P A
S L PTAR IC S B B R Bt S B DI ER B (AR AL, 2 ST oy AU 1 BRAR A

B4R 7515 /K (118°36'23"E, 48°11'30"N, fF#k 700 myfAr T A 5 H 16 X WRAS DL R 1738 B2 R B 22 R A
T ERERLE P, 2 P S v R AR, A DR B P R i 2 1 — A /N S P P9 A - WA R K ) 4.24 km,
LA 1.17 km? (4 1)

DX IR R i P FE IR A 2 T 2%, PRI AE—0.2°C~0.5C 2 [, #EM o e i <R 40.9°C, %
Ui B fIC iR —40.1°C o P3[R & 250~400 =K, HARE A VAL, HAERRMZETARRNA, ARKE
TR T K& . IX P AC B R TRE T HR 28 XU 55 A8 A0 I v FE U M . XU P 3 XUy 3.4 mifs.

118°35'E 118°36'E 118°36'E 118°37'E 118°37'E 118°38'E 118°38'E

o 58 ik 73 )

B2 ki)

® HifliHE

I i

Figure 1. Overview of the study area
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3.2. XRF L&

SFRBLS SR 35 s R TR e S e R B s, N AT S Avaatech /A SR K] XRF i XE =& &
JR P AR S B SR = AT e R . AR 10 kv (FI6ER(R] 10 ), 30 KV (F4ERTTA] 20
$)F11 50 KV (FA4 1] 30 )%tk 4744, K753 AL, Si, P, S, ClI, K, Ca, Ti, Cr, Mn, Fe, Rh, Cu,

Zn, Ga, Br, Rb, Sr, Y, Zr, Nb, Mo, Pb, Bi, Ag, Cd, Sn, Te, Ba % 29 Fliu & (55 (F47: counts
per second, cps).

3.3. FRFFIEL

ASCHRYE 8 > AMSYUC AR T ISR 5 3 R I (AR B LR F A . A O, T 6 M4akt
2 A AMSYC TE . EBEFIER R 5467 T 55 FLAE 44, 107, 183, 185, 235. 247. 422. 507
cm. AMSYC 42 3 E Beta S8 EMAR o Hr 5 i, ML R IR 1.

Table 1. AMS “C dating results from the ARJ core at Aranjinoer Lake
= 1. PFISREFIE M ARJ $57L AMSHC UL R

S G R lem EER L AMSHC F{{(a.BP) K IEAFEAR(cal a.BP)
Beta-731268 44 ZEHHR 1710+ 30 1632~1525
Beta-740766 107 PR 4210 + 30 4761~4691
Beta-731270 183 ZEHHR 5750 + 30 6640~6450
Beta-731269 185 ZEHHR 5770 + 30 6658~6491
Beta-731275 235 SRVl 8210 + 30 9284~9076
Beta-731271 247 iy 8280 + 30 9332~9191
Beta-720677 422 ikt 9560 + 30 11,083~10,910
Beta-731272 507 SRVl 10520 + 30 12,625~12,475
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Figure 2. ARJ core “Depth-Age” model of Aranjinoer Lake
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4. BRE57H

4.1. EXR BEFNEREX

AT b B T R AL AT U JRITAE 2R SR S Kb 2 R [11], 8 AT LAFR /R ORI 3 F)
IKIGFAF LA G R IE RS A I R, 38 T g J8 R 2 AV K A N P R AR S AR S KR AR IR
T 78 5 P S SR BRIR I [12] [13]. Al Si K. Fe FIl Ti &5 W ARG E 2~ B2 T R [14]-[17], Cat&x
ELA T A 0 TR B R i IR [ 16]-[18], T AR A A M0 2 XX 23 X K AR 4t 2 AR R A
[19]-[21]; K 3@ 50 YA AN S L w42 2 5 [22] [23]. Zr 385 ARE & Bk 10 320 & 1 T HUR DU 4 0
oy B AR AL RE RS () R P SRR LR IR TS . SEMIAME S AR s BRI Zr 4 T SRR R TR )
HLRL R BB NS DL [24] . Fe il DLEACERGRERTT . BB T BL. 5 Fe (LAY AT AR LA A
B E, R TG JE AT, Mn g — i B A8 SR U IR F A5 [25]-[27]. Rb Al Sr 546257 KUk
FHOG, 2 B2 5 R0 B /K (R 0 VAR 1Y) Rb &5 Sr AT DU ik 55 e 7K RH 5 2 (4 25 A VR R Bis 2039
SEHEVIRYI T Rb/Sr LA AR T3 ML Fe T BIME[28]-[31] . BRItL, WIVEVIARMI ) Rb/Sr EUAE W] LAAE A
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WA A B Fa br, WIS R VA TR B Rb/Sr ELAE FRAR, fh AR B ;T I
1 Rb/Sr 2R B 4 & 1) 76 2 ELAE[29] [32] [33].
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Figure 3. Trends in major element variations in the sediments of Aranjinoer
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MR ARY B FLA S RGBT o R S I I B = 1784k, AT DURRRIE 7 X UKV R &2 4t Lok
BRI AL 5 9 DY AN B

Bt 1: 630~259 cm (£ 14.3~9.3 ka BP), BByl A s 2 B B IR, BB e = AG & U 3 3
MRFERLR . KRB S T MoK - RAsgtt i i, SR SREHIEAIEA T, it—2 4858 3 M
Brig. BB 1-1 (%) 14.3~13.5 ka BP) AR ARG BT Bt 1-2 (£ 13.5~11.0 ka BP) /2 — MHX &, 7T
REXT I T Bl e AR FEBMA AR, SRR TER, HFIAE /R TR AR RV, /£ 125kaBP 5
12.0 ka BP AbFEAE AN AT RRE . BB 1-3 (29 11.0~9.3 ka BP) S 5 AT, #£4) 10.4 ka BP I Al fig &
AT —IRAERET R

BrEe 1: 259~157 cm (£ 9.3~5.9 ka BP), ZFrEn#& Al Fe. Rb. Tiv K. Si¥ERIMH % EFET
BEfEa%s, Ca. SrUAHR, R Cl. Briksh R, 3 Fhoos e B sh B EMXT BN E . KEUN R4
itk s At N B, BRSO IR RRIRE . 7E4) 8.2kaBP &b, Xt E KonE WE AR
HRIZL, ATRERAE T — RS T R, —E R EXTR T 8.2 ka BP B RA AT

BB 157~44 cm (29 5.9~1.6 kaBP), ZM BT L &R 5ok EI A T EONF e IPIRES, sl
IR FEAS K o B B IR 1, B Ben gk —28 409 2 PR Be. BBt 11-1 (%9 5.9~4.5 ka BP)™X,
i S ILIZ W AL E S . BB 111-2 (£ 4.5~1.6 kaBP) U5 AR 43 i B v 11 B AU AR A SE A28 . A BooR
SARERE, TATRETE R T % S iE B (Roman Warm Period, RWP). 7E%4) 4.2 ka BP I A g &4 7 — IS fi 5
HHAk, THENTN T 4.2 ka BP [/ i A Ak,
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BrELIV: 44~0cm (29 1.6 kaBP %), MBI E AlL Fe. Rb. Tiv K. Si. Cl 5u& i
Sr/Cu ¥R T - FTF - FHER#a%s, J0H Ca. Sr MIICEELME Sr/Cu LRI N TR )G
Jb, JCEEAH Rb/Sr. CUK MIAH . BARTT R SEAEAAAE —E 2 7, (HITE Ti Ml Fe RN T4 R AR
G IHAFEAR—F, Sr il Ca MR, ARBY B TSR 5 v R s S R A R 1, el 4o 3 AN
B M B IV-1 (29 1.6~1.2 ka BP) S EECHA T, ATREXT L T S €% #(Dark Ages Cold Period, DACP).
Frie 1V-2 (49 1.2~0.5 ka BP) U SR BOAIR IR T4, — € FE AL L RRIE XS B tH 20 Bz S (Medieval Warm
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(1) 14.3 ka BP LISRIFAS UU/R LR X S AR5 A A2 E ZR I . 14.3~9.3 ka BP, S RFFE & 14
EORNFEA T, (A AE TS . 9.3~5.9kaBP, SRR EECAIRERE. 5.9~1.6kaBP, F
WIS 2PUEHT T 240 ss, 5 RFRRBE I BRI IMMZE. 1.6 kaBP £4, SRESNEN
JIZL, K& T 4T RIRIEHE2A TR,

(2) BT8R /RITC R M 45 RN B EHiC S T 8.2 ka BP. 4.2 ka BP 25 i RAFF F

SEEk

[1] XUMGE. SERAR . 2B R S HER R GRE[]. Hh2R04%, 2025, 32(3): 1-6.

[21 a5, iR, £F, & ETRTERIX A 080 35K 8.2 Al 4.2ka BP S AxFH RN 4L L [J]. T EE
2 HERES:, 2025, 55(9): 2962-2976.

[3] BRECZ, HETT, BREEE, 25 DR e R S & A EE L[], HiER{L2, 1999(6): 562-570.

[4] Z=/hog, XOPOR, B4R, 25 I UL AR PG R 4 3 AR IR AR AL I 0 R M ER A S0 SR 0] A 2254, 2013,
32(1): 110-120.

[5] kmeds, sk, REk, . T XRF HOFRR A E TGS TR T R R SRR D). WL R S 5 D
H5, 2015, 35(1): 163-174.

[6] Kido, Y., Koshikawa, T. and Tada, R. (2006) Rapid and Quantitative Major Element Analysis Method for Wet Fine-
Grained Sediments Using an XRF Microscanner. Marine Geology, 229, 209-225.
https://doi.org/10.1016/j.marge0.2006.03.002

[7] EBLAK, B2, WENI S5 AR R B A SR AR A D SR [3]. R I 4L 9T, 2010, 30(6): 1105-
1115.

[8] kA&, Mz, IMBIMK, & RIWHEL Heinrichl FAMRIFE: GBI IC R[], P40 7, 2019,
39(4): 905-915.

[0] EEJs, EEY%, BRWH, XIER. N5 M) JEa BEEAH R, 1994: 37.

[10] R¥a%, EIRR, P, & 150 14C WA R BUARHR B RN L[], S5 PU LA 7E, 2007(4): 507-510.

[11] Yang, Y.B., Fang, X.M., Galy, A,, et al. (2013) Quaternary Paleolake Nutrient Evolution and Climatic Change in the

Western Qaidam Basin Deduced from Phosphorus Geochemistry Record of Deep Drilling Core SG-1. Quaternary In-
ternational, 313-314, 156-167. https://doi.org/10.1016/j.quaint.2013.06.004

[12] Zhen, Z.L., Li, W.B., Xu, L.S., et al. (2020) Characteristics of Palaeosalinity and Palaeoredox Records in Sediment from
Dali Lake: Climate Change in North China from 0 to 2100 cal BP. Quaternary Geochronology, 60, Article ID: 101104.
https://doi.org/10.1016/j.quageo.2020.101104

[13] fREEM:, STHRIE, BUET, S5 SOMHREIIA TURNC SR B 5 S e RIIAA BE i 22 R AR [I]. DURR#4R, 2012(4):
731-738.

[14] Arz, HW., Pétzold, J., Miller, P.J. and Moammar, M.O. (2003) Influence of Northern Hemisphere Climate and Global
Sea Level Rise on the Restricted Red Sea Marine Environment during Termination I. Paleoceanography, 18, Article

DOI: 10.12677/aep.2026.167132 1325 N RI R Y


https://doi.org/10.12677/aep.2026.167132
https://doi.org/10.1016/j.margeo.2006.03.002
https://doi.org/10.1016/j.quaint.2013.06.004
https://doi.org/10.1016/j.quageo.2020.101104

R

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]

[30]

[31]

(32]

[33]

1053. https://doi.org/10.1029/2002pa000864

Nizou, J., Hanebuth, T.J.J. and Vogt, C. (2011) Deciphering Signals of Late Holocene Fluvial and Aeolian Supply from
a Shelf Sediment Depocentre off Senegal (North-West Africa). Journal of Quaternary Science, 26, 411-421.
https://doi.org/10.1002/jgs.1467

Zhang, X.N., Zhang, C., Wu, D. and Zhou, A.F. (2015) Element Geochemical Characteristics of Lake Sediments Meas-
ured by X-Ray Fluo-Rescence (XRF) Core Scanner in Northwest China. Marine Geology & Quaternary Geology, 35,
163-174. (In Chinese)

Chang, J., Zhang, E., Liu, E., Sun, W., Langdon, P.G. and Shulmeister, J. (2018) A 2500-Year Climate and Environmen-
tal Record Inferred from Subfossil Chironomids from Lugu Lake, Southwestern China. Hydrobiologia, 811, 193-206.
https://doi.org/10.1007/s10750-017-3488-5

Turner, J.N., Holmes, N., Davis, S.R., Leng, M.J., Langdon, C. and Scaife, R.G. (2015) A Multiproxy (Micro-XRF,
Pollen, Chironomid and Stable Isotope) Lake Sediment Record for the Lateglacial to Holocene Transition from Thomas-
town Bog, Ireland. Journal of Quaternary Science, 30, 514-528. https://doi.org/10.1002/jqs.2796

Haug, G.H., Hughen, K.A., Sigman, D.M., Peterson, L.C. and Réhl, U. (2001) Southward Migration of the Intertropical
Convergence Zone through the Holocene. Science, 293, 1304-1308. https://doi.org/10.1126/science.1059725

Shen, J., Wu, X., Zhang, Z., Gong, W., He, T., Xu, X., et al. (2013) Ti Content in Huguangyan Maar Lake Sediment as
a Proxy for Monsoon-Induced Vegetation Density in the Holocene. Geophysical Research Letters, 40, 5757-5763.
https://doi.org/10.1002/grl.50740

Zhang, E., Zhao, C., Xue, B., Liu, Z., Yu, Z., Chen, R., et al. (2017) Millennial-Scale Hydroclimate Variations in South-
west China Linked to Tropical Indian Ocean since the Last Glacial Maximum. Geology, 45, 435-438.
https://doi.org/10.1130/9g38309.1

Unkel, 1., Fernandez, M., Bjorck, S., Ljung, K. and Wohlfarth, B. (2010) Records of Environmental Changes during the

Holocene from Isla De Los Estados (54.4°S), Southeastern Tierra Del Fuego. Global and Planetary Change, 74, 99-113.
https://doi.org/10.1016/j.gloplacha.2010.07.003

Cuven, S., Francus, P. and Lamoureux, S.F. (2010) Estimation of Grain Size Variability with Micro X-Ray Fluorescence
in Laminated Lacustrine Sediments, Cape Bounty, Canadian High Arctic. Journal of Paleolimnology, 44, 803-817.
https://doi.org/10.1007/s10933-010-9453-1

Chu, R., Wu, H., Zhu, R., Fang, Q., Deng, S., Cui, J., et al. (2020) Orbital Forcing of Triassic Megamonsoon Activity
Documented in Lacustrine Sediments from Ordos Basin, China. Palaeogeography, Palaeoclimatology, Palaeoecology,
541, Article ID: 109542. https://doi.org/10.1016/j.palae0.2019.109542

Spears, D.A. (1989) Aspects of Iron Incorporation into Sediments with Special Reference to the Yorkshire Ironstones.
Geological Society, London, Special Publications, 46, 19-30. https://doi.org/10.1144/gsl.sp.1989.046.01.05

Raiswell, R. and Canfield, D.E. (2012) The Iron Biogeochemical Cycle Past and Present. Geochemical Perspectives, 1,
1-220. https://doi.org/10.7185/geochempersp.1.1

Shaw, T.J., Sholkovitz, E.R. and Klinkhammer, G. (1994) Redox Dynamics in the Chesapeake Bay: The Effect on Sed-
iment/Water Uranium Exchange. Geochimica et Cosmochimica Acta, 58, 2985-2995.
https://doi.org/10.1016/0016-7037(94)90173-2

Goldstein, S.J. and Jacobsen, S.B. (1987) The Nd and Sr Isotopic Systematics of River-Water Dissolved Material: Im-
plications for the Sources of Nd and Sr in Seawater. Chemical Geology: Isotope Geoscience Section, 66, 245-272.
https://doi.org/10.1016/0168-9622(87)90045-5

PRIR, VE7KiEE, ZEURUE, & BRVGVE )1 3K T HITH i) Rb/Sr B & FH A M E 52 & X [J]. U4t 5T, 1999(4): 350-356.

Xu, H., Liu, B. and Wu, F. (2010) Spatial and Temporal Variations of Rb/Sr Ratios of the Bulk Surface Sediments in
Lake Qinghai. Geochemical Transactions, 11, Article No. 3. https://doi.org/10.1186/1467-4866-11-3

B, R, RIEZ, & WAUTRY Rb/Sr HARLE & SRS ST R R 5 R[] kR ke,
2011, 26(8): 805-810.

RRULR, PEROE, R, . NS BEIEE AN RS TTARY) R Sr R 5 I EEAEAL[I]. HhEE 2% 4R, 2006(11):
1208-1217.

Jin, Z., An, Z., Yu, J., Li, F. and Zhang, F. (2015) Lake Qinghai Sediment Geochemistry Linked to Hydroclimate Vari-

ability since the Last Glacial. Quaternary Science Reviews, 122, 63-73.
https://doi.org/10.1016/j.quascirev.2015.05.015

DOI: 10.12677/aep.2026.167132 1326 IR AT


https://doi.org/10.12677/aep.2026.167132
https://doi.org/10.1029/2002pa000864
https://doi.org/10.1002/jqs.1467
https://doi.org/10.1007/s10750-017-3488-5
https://doi.org/10.1002/jqs.2796
https://doi.org/10.1126/science.1059725
https://doi.org/10.1002/grl.50740
https://doi.org/10.1130/g38309.1
https://doi.org/10.1016/j.gloplacha.2010.07.003
https://doi.org/10.1007/s10933-010-9453-1
https://doi.org/10.1016/j.palaeo.2019.109542
https://doi.org/10.1144/gsl.sp.1989.046.01.05
https://doi.org/10.7185/geochempersp.1.1
https://doi.org/10.1016/0016-7037(94)90173-2
https://doi.org/10.1016/0168-9622(87)90045-5
https://doi.org/10.1186/1467-4866-11-3
https://doi.org/10.1016/j.quascirev.2015.05.015

	呼伦贝尔草原小型湖泊沉积物元素地球化学记录及其古环境意义
	摘  要
	关键词
	Element Geochemical Records of Sediments from Small Lakes in the Hulun Buir Grassland and Their Paleoenvironmental Significance
	Abstract
	Keywords
	1. 引言
	2. 研究区概况
	3. 材料与方法
	3.1. 样品采集
	3.2. XRF元素扫描
	3.3. 年代序列建立

	4. 结果与分析
	4.1. 环境代用指标的指示意义
	4.2. XRF元素扫描结果

	5. 结论
	参考文献

