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Abstract

In this paper, the AICl; solution was quantitatively analyzed by laser induced plasma breakdown
spectroscopy (laser-induced plasma breakdown spectroscopy). Using Al as internal standard ele-
ments in the experiment, the configuration of different concentrations of AlCl; solution to produce
plasma jet, the use of internal standard method and the spectral concentration method for quan-
titative analysis found that the spectral line area Binet concentration method standard method
especially good effect of low concentration of strong self absorption when using line area concen-
tration method for calibration is more accurate.
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1. 5|

FIHBOE T3 7 55 B R AT A2 0 0 A 8 2 R[] [2] SR SRR 73 T 75 1k EL AU
HFEFHEBE TG TR RN, BB E R, HED, ngEE R3] [4]. LHRBOLESEE T
Wi B T VEARZ RS BR G, T S TR, Ak, RS E 5]

FIFBEOE T 58 S8 TGS B AR A F e, WRINKE R EA RIS RIEHOCIRS T
AT B, OGS SRS B8 A=A 754 BRI — Bl RR TS Tk, Pudin
RARTHN5 592: T R AR 75 420 o ) FH Rk 225 DK S [ A 7 TR S IR0 7 A 6 B R AT E i Dl 1% 73 BT 5 o
By . WTEP R G ZBNRER BRG], RAE A @R G T SER[6]. = HEERMmE . HiE
RIME SRR AR S S PR, oy =S s R, e, EEE P R4
I AR R T P A e 5, s S EE R [7]. =. WEESE. WG SRR EE B R EE
WA P AR Tk M7V, IR A& IE W AR T . b X AR I 5 B 1k 52 B BRI AR 297 1)
A, HAEaE  5HANDT BRSO R B . DY BE 5 3% S92 B ik LA 5 sSUE R RS
BOCIRSHEBTRUR = RS STk RSB MR, (FRREMERED, Ikoh B B FETEAL8] [9]

LIBS WA o #r F B AFE 2 A g & . @B 2 T RS AR w500 g &5
Mr— M2 FH Tl e R S ', F 2 ES P REE AR R, HE 0 FRRAE G 28 55 B R T 3K
JE o AHR R R 2R 50 5 0 IR R IR P AR AR A R A VR AS IE BEIE B LR (b s R S
Mg, WWOBTEE, BERNG E R T AORIEE) . (RG] EEEME.

AR S H 2 BB B4 v R A3 b R AR AR R A 0 1) R P by A b ST 2R T AR - MRV, DA
R SN B 4 AICIE 5 7K, % Al 396.2 nm, 394.4 nm i £k NS AR 28, T Y bRik At 28
TAR-TC R VL, WE N 50, 100, 250, 350, 500 ppm i AICI; &R IHEAT 1 & B0 HT .
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T T B i A B A v B P A I AR OGIEE B s R RDG IS R R, MR EERET B A S
B AOEIE T RFAER TR E 55N R AR E ST IE SR, SRR IS, AT
Lorentz #1 & .

BOLESER TS, SRR SIS LR R IR, HERIR T LS A

S=KI 3)
Hk &FE, | 2iELiRE. KRQ)WAQR)ITLIESH
S =KaC = AC (4)

NI BT E, LT DUE B RE LR A e R IR i R RS R . A Origin SR AE3T 1S 2R 31471
&8 Origin A HaH B gL AR, FmmESiEEL S8, XihE 5 X SRMAE5E, WiskFR T3
THHEE = AERRE,

2.2. LMK ERESBIE

SEIGREE EAIE 1 AR WORETE N R YAGIND #0E3s, & 532 nm, EEHIR 10 Hz,
Jik i 9 5 ns, FAki e R 0~200 md. & ki OB AR R 7 om RE S IR AR AR R EL IA) R B ARV
FE, LL 45 J7AELE 4.5 cm BB R AETEK 2 m HAR 1L mm FO6EF, FIA Andor solis YeREA sy, HidE R
RIZSAF(1CCD) 3G 3B 5 A8 i FRAE 5 O LG, 78 H I 4 A AT RAE AN AL . 43 A 81 F AR IR %44 1ICCD
45875 100, [73KA 100 ns.

SEB HORE R FH IR KECE AICK R, O B4 50, 100, 250, 350, 500 ppm, 5 Bl i,
FEAFEZS R 10 mlo FE SR DA IR0 ZZPEFR, LA 0.2 mm [RMEmE H, W50 3 fE T AR FH i 2 32 %
TR
3. RBERESH

1) ks B BE IR K R

ARSI ROLRE A S 40 mJ, 1ICCD St REEIEIR IS A Jy 1800 ns, #1%F AI'396.2nm, 394.4 nm 3%
LRHAT IR A, HM B KN 393~398 nm. H 45 R 2 fios.

ML 2 o mT DU HH B 5 A FEE 1)1 2 o L P i 8 w5, Al 396.20 nm 1% 4k 5 Al 394.40 nm AH L,
A B2 AL396.20 nm HEZR 5 AL Al 394.40 nm B ZR5R LIPS . I HIE a] LU H Al 396.20 nm 152k %
JERIRZE IR, AR, 396.40 nm 1% £k (AL IR ZEAS KRR, A L T, BN BRI, 4R AR
394.40 nm &4k B R, FF 2 Lorentz LGSR TIA IR

2) FIFH A bR e & H

FRIE 10 Vil H K ) AI396.20 nm, 394.40 nm [k 2% , Bk 28 56 5 P H448, A P9 bRy AT 2 | 404
He Rk 3 fs:

ML 3 T DL HGE Al 396.20 nm FRIE2R, I N ARVZEARUE bRiss, 58 B P BB AR EE 2 (R S R 2y
=11.10708x + 344.47, A% R=0.99199,

[FEFER 77450 Al 394.40 nm 1B 2] FH WAREIEAT € FR, 394.40 nm 54k (1) 10 Yl & 1) 5 fEF3E S
Wi A2 y = 5.568604x + 139.98, R = 0.9879. i@id kb4 396.20 nm B £ F1 394.40 nm 1 £E Ul & A T
396.20nm LR AR L s, J5 R 396.20 nm R 2R 5E FE L 394.40 nm [k 25 Ry, H RIS IR .

3) FIFWGERTHAN - IR Bk & & AT

FIF bR EAT 2 AT LAS . R Origin B 2 AT 3006 1 580 H S 92 P itk 2 1 T AR, % 20 il
ARSI AECEAME, SRR SREZ MR, KR uE 4, K5 fis:
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Figure 1. Diagram of liquid plasma experiment device. (1. YAG:Nd pulse laser, 2. Lens, 3. Glass sample pool, 4. Lens, 5.
Optical fiber detector, 6. Peristaltic pump, 7. Optical fiber, 8. Spectrometer (with ICCD), 9. Computer)
E 1 REFSFAIERERE. (1. YAGIN BORHERR, 20858, 3IRBIEMM, 4185%, 5. LR, 6 IRaIR,

7L, 8 RIE{N(BH ICCD), 9.EfX)
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Figure 2. Al 396.20 nm, 394.40 nm spectral line strength with concentration
variation curve
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M 4 Fra] DUE H AL 396.20 nm %28, 135 28 [ AR -k B v e B A i e A i 2808 y = 1.09723-2.9931 #1)
H% R=0.99881. MIE 5 HEH Al 394.40 nm 4 A - WKLV E 2 i y = 0.59486x — 1.89646, i)

&% R =0.99423,
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Figure 3. (a) The relationship between the intensity of Al 396.20 nm spectrum line and the concentration of Al element; (b)
The relationship between the intensity of Al 396.40 nm spectrum line and the concentration of Al element
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Figure 4. The relationship between the spectral peak area of Al 396.20 nm spectrum line and the concentration of Al element
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Figure 5. The relationship between the spectral peak area of Al 396.40 nm spectrum line and the concentration of Al element
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R =0.99199, BELMA - WEEEMRMZEMEZE R =0.99881, % Al 394.40 nm #E4; N bRy & s th 2640
G NR=0.9879 1L AR VAR B An I 005 %N R = 0.99423, 1@ L& R R B 2B T AR -
JEE 72 52 b HH 26400 B R LU P bR v e s 2R 40 R SR o

4, 4Eig

FEWOG TS A5 8 1A ORI A BRI EAT R B 70 5 1 e T AR I B VR R AT 78 o0 W 2 vl DA D o
MR, EIL SR SR I bR E R T B BOE & T om0, T BRI AR T e AT E AR,
LRTAR - IR PEVE AL TR LR HEAT lorentz G B IR MG L TAR, AT ARG T-3h itH SRR Z2 A0 B ol
XN, JF B A G Hrom BN S M AT e br . MIEERE SIREER AR, B IR RN P2
SRPEARGS, BRI S 2 m AR - IR EEVE AT E R BT BN HERA .
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