Advances in Analytical Chemistry 73L&, 2017, 7(3), 171-184 Hans X
Published Online August 2017 in Hans. http://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2017.73023

Determination of Glass Samples by
Ultraviolet Spectrophotometry

Xiao Zhou, Jie Dong, Rong Sun, Jiao Xue, Dingjun Wang, Yahong Zhou"
Department of Criminal Science and Technology, Jiangsu Police Institute, Nanjing Jiangsu

Email: ‘zhouyahong@jspi.cn

Received: Jul. 5, 2017; accepted: Jul. 31%, 2017; published: Aug. 3", 2017

Abstract

The method of direct determination of glass samples was established by UV-Vis spectrophotome-
try. 36 samples of glass were measured by ultraviolet and visible segments spectra. The results
showed that the method was simple and concise and of high precision, and could effectively iden-
tify glass samples of different kinds and different thicknesses. This paper has created a new type
of inspection method for the inspection of glass samples in criminal cases, and provided strong
evidence for the practice of judicial practice.
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Table 1. Sample collection

e =TS

%' R it AP Hi& &I

1 LRIk E ] Tt RIS RiIK 2y I — 1mm
2 e s RAEBIER ) 2mm

3 bl EERIIR S Tt RIATVIESE IR &Y 1NN — 3mm
4 b EERIIR S Tt RIATVIESE IR & Y1 — 4 mm
5 B A LB Tt RIATVAEER;IRIE:) TN — 5mm
6 B AL Tt RIATVAEER;IRIE:) TN — 6 mm
7 A BB Tt V58 1A LR I T — 8 mm (1)
8 EWA L Tt NIAZWAE SR -) — gmm (2)
9 VDI WA LB T8 Fth, W5 A LB T — 3mm
10 R 75 WA L3R Tt 7 96 AL RS N T — 5 mm (1)
1 VDI W LB 38 Tt W5 A LB R T — 5mm (2)
12 FEFEWPHHEH e, W5 A LB T — 3mm
13 FREFPH NI o 5 A7 AL T — 5mm
14 W 535 W BT e HEK 2Rm KIMAHINE
15 SR B W BRI s, HK #m KA INE
16 21 €35 W B R M ANE) HEK #m KA INE
17 SR IE W BEFA s, #m RIETEL 4
18 W Tt S 1 mm
19 Ediikc bt Tt o I T ZH 5mm
20 AT B B B Tt K KB T i 4mm
21 AT D Tt Ed 4mm
22 PRI E Tt 4 5mm
23 ANSRER AR ESE R3] A 3 5w A3 LB R 0 T — 2mm
24 AN RER AR R SE R3] A 3 5 A3 LB R 0 T — 3mm
25 AN RER AR ESE R3] A 3 5 A3 LB R 0 T — 5mm
26 ARERERIATWAE SRS TAt I 52 S BB R n L — 7 mm
27 AT A DL A T 50 S BB R n L — 2mm
28 FASRER| AT E IR 20 rEA NIATVAEERIR:E: )1 — 3mm
29 EASRER AW SE RS FIS RN NIATVAEERIR )i 1N — 5mm
30 A= R ATWAE SR ]R8 FSIS RN NIATVAEERIRE: )1 — 8 mm
31 T 50 1A WL W RIATVAEER;IRIE:) TN — 3 mm
32 B S A ML T, RIATVIEEY Ik 3y I — 5mm
33 TRUE Y 58 1 BB R 5 A LR T — 3mm
34 SR ERIATWAE SRk 3 R W5 A LR T — 4 mm
35 PR 57 A LIS min W5 A LB R T — 3mm
36 A 57 LIS min RIATWAESEiIEE ) — 5mm
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3. XIWHERETIR
SEG A 4351 LA 200~400 nm A1 400~700 nm 95 % B G2 25l B ES A b IO KO 1 28
3.1. BIERISRIM IR U h ek

3.1.1. FHIBIARYEIMR Y hLk

FIF 200~400 nm [158 A0 X ELEEI 2 ToHLIBE, AN IR RS 00 350 52 IA [ AR i it 2k

K 1418 S &3 v, £ 200~300 nm [E]FEI5JMRHL, TMAE 300~400 nm 1 2N 24, B FET
NEFEE SN

K2 /9 20 ‘SHESh, BITCHLEERD BRFEAE 200~400 nm I B &, BT 200~310 nm A3 %3, i i S 8L
LR, DI SRANX HTo L E

K3 21 SR, RIAMALBEESAE 200~400 nm B EIRE , ARAGIRNT AP R, Rl B RD
P
Vel 4 SR 20 B (R B4 X B F) 7E 200~400 nm B3, LIRSS 51 3 AN, 1% BT B AR 5 K
SRAEFEW TN ES, HARZHEE, gl — 28, Kk, B hXEE 5. #
TR, RIS L NN B3, 2510 T 3 AP0 BT BB B AR e F 5 L [ e ot A PRt B
XF, BT T R A5 AR A AR

DA B TOHL BT AR ok, TONLIBRLE SR A1 DX B 2 AR I g i

3.1.2. BHIEIEAVRId IR BrehLE

SR AR A AT JRE AT AR, AfFTat. Eaf., e, A, B, RkE
PAK BB 50 ) o IR A HUAEXT AT UK I, 7E 325~385 nm Bt B —A “U” JE, RIFE 325 nm
J% 385 nm &b 5 H I

Wk 5 Fias, Bl 24 ST 3 mm B IR T AE SR AMX IR U ih 2%

W 6 s, oA 28 S A 3 mm BEHERE S IE LA X AT i 28

WK 7 Fros, BN 31 5 A 3 mm BEESRE 5 7R SEA X IR AL i £k

Wik 8 Az, A 33 55 B 3 mm BEEEFE AL 75 5 A0 X AR S 28

W 9 fizr, A 35 5 B 3 mm BEEEFE 5 75 5 A1 X AR S 28

BAGBAREMER B, TGS OEHEE OGBS ECEE, #FEERL “U” T,
VA EATT AT BEAEE A (R BRSSAChRR 235 17 5 €00 0 o g A B €00 N0 o g WU 4R M i Z R i

3.2. FWIRAYAT MIE MRl 2k

3.2.1. FeH A AT T IR 2k

HIF 400~760 AT oG E S EAL 17 SIOHLIES, &l 10 P, 7E 450 i BER 650 BB A EUR
(TR AU

[FIRESCAE T IE 15 ‘5t s B BCRE,  AIT7 IR AC it 2 I 1<) 1.

15 f1 17 ‘SFEG IR E, Bk, EAMURR Y4, 75 450 1 650 nm Fft i AR IE, HiT 17
SRR TAESU AR, B DA 26 A 63

FIH 400~760 nm % B rl WG RS 16 520 (uF BB RS,  Fris el 2 LA 12,

16 ‘541737 B 3508 1) B R R AU £ 500 nm BT

FIH 400~760 nm 3% B rl WOGHRGY 14 5 85 CUFE BB RS, il 26 WLIA 13,
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Figure 1. Ultraviolet light absorption curve of sample 18
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Figure 2. Ultraviolet light absorption curve of sample 20
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Figure 3. Ultraviolet light absorption curve of sample 21
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Figure 4. Ultraviolet light absorption curve of sample 22
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Figure 5. Ultraviolet light absorption curve of sample 24
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Figure 6. Ultraviolet light absorption curve of sample 28
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Figure 7. Ultraviolet light absorption curve of sample 31
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Figure 8. Ultraviolet light absorption curve of sample 33
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Figure 9. Ultraviolet light absorption curve of sample 35
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Figure 10. Visible light absorption curve of sample 17
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Figure 11. Visible light absorption curve of sample 15
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Figure 12. Visible light absorption curve of sample 16
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Figure 13. Visible light absorption curve of sample 14
Bl 13. ¥ 14 SIEEIERIIE T LR

14 5 5 (035 I 35 55 73 B 4E 530, 600 A1 650 nm PRI A IR U U

FIFH 400~760 nm P BT WOGRE IR 20 5 L B RPBING, A BRIyl LA 14,

FIF 400~760 nm P B AT WG IE ST 21 SN BRIRT, A B BRI, WLIE 15,

20 F1 21 SFES BTG, HbTHRSREIE T2 %2R, AR Z REohH g,
A& A 400 MHE AR IBOGEE, JE#LE 760 PRz 8w ROGEE «

FIFH 400~760 nm 3% B vl WG RE S 22 SR RIEER, A R R I, LK 16,

Cr LSIn s BRI, AN [ESE S B T WL ] L B AN R Wl it 28, e A [R)  I A 2
MRS AR PR ST O¢, S0 —a RISt Z; MmN sms B8R R L6, HIERT I
XA R T m B 5, A7) B FURHAE AR S 2k

3.2.2. BB TSRS Lk

FIFH 400~760 AJ WG E B EAE T 12, 13 SR @IBER A HIIEE, 15 425 F1 450 H LRSI, T
JEIZHT R, BT BRI O 5T SRR R AN, tnE 17,

[FERESEAF RIS 23~26 4T I 52 1A HLBEES, M 400 & 760 nm 347 2 AN - FHiolic i &, L
K 18,

P 27~30 5% [ 0 5 77 B A] 6 X ARl it 42 54T B 60 s AL, ] 19,

FEdn 31 A1 32 S (Vo Sy, 7E 660 nm BN I S AW IR, PRI AT L DL AR T B )
AHBLZ &b, {HAE 580 nm PR A Se U R s, LI 20,

] WOGHRST 33, 34 5 (Al Sy BEFERS, 7F 550 2 BT CEiES, 7F 550 nm 3] 680 nm ik BeAb i EL
SREURIS, WK 21,

T AT WS GRS 36 5 B € 5 JURF Sy, 7EREAS AT WX A B R A s B R g, DL 1] 22,

SEGLE R R, IR EOE ML AR W R B A 5 I3, 6 AT WG ZIR A, 2 EEE B ML R
FER] 0L XA e WSt 42, T8 S g KT T R 7 5 B T b g 3R] WG X AR R s it 2 A AL,
R (B 3 ) 4E 580 nm BT RS I e R B I

3.3. [FEFhEA[E R BE I AR MR i e 2% O 2 i
SIS T [RIRRSAN R B BE B R AR AT WG MR i £k sz, AR 2.
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Figure 14. Visible light absorption curve of sample 20
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Figure 15. Visible light absorption curve of sample 21
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Figure 16. Visible light absorption curve of sample 22
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Figure 17. Visible light absorption curve of sample 12, 13
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Figure 18. Visible light absorption curve of sample 23-26
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Figure 19. Visible light absorption curve of sample 27-30
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Figure 20. Visible light absorption curve of sample 31, 32
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Figure 21. Visible light absorption curve of sample 33, 34
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Figure 22. Visible light absorption curve of sample 36
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Table 2. Part of 200-400 nm wavelength interval mapping data
= 2. 200~400 nm BB [ElIE R 5 # 4

e S e JEFE (mm) BRI K 1 (nmiA) BRI K 2 (nm/A)
1 7 B LB 1 231.10/2.90 500.00/0.052
2 1% B A LB 2 231.10/2.92 500.00/0.055
3 AL 3 231.10/3.01 500.00/0.059
4 & WA LI 4 231.10/3.07 500.00/0.060
5 AL 5 231.10/3.09 500.00/0.065
6 % W B 6 231.10/3.11 500.00/0.066
8 % W B 8 231.10/3.22 500.00/0.070
9 P B A B3R 3 256.28/4.10 500.00/0.790
10 S ESpiIR: i 5 256.28/4.23 500.00/0.820
12 %A B 3 292.40/10.01 449.00/3.740
13 biiL b S ks 5 292.40/10.40 449.00/3.790

23 ITEBIET S 2 384.19/2.03 558.44/2.36
24 PSRRIV 3 384.19/3.13 558.44/2.72
25 PSSR IA W] 4 384.19/3.35 558.44/2.83
28 L SR EN AT 3 384.02/10.01 401.00/4.02
29 SAS N AW 5 384.02/10.07 401.00/4.32
31 BT T 3 391.50/10.50 572.83/4.86
32 AT 5 391.50/10.62 572.83/5.02
33 FARER Al 3 242.60/10.65 609.95/10.00
34 AR Al 5 242.60/10.69 609.95/10.12
35 BT 5Ty 3 384.42/10.30 633.50/10.64
36 AT 5 384.42/10.45 633.50/10.65

SEIGAE LR, TR AN IR AT WX, A R0 AN [ J5 PR AT fil 2R TR A [R) (LR Y P2 ot 3
T JEL P R 0. DRI, SEE MR RN s T DA IR B SR
3.4. InMEBENEERE

Z 3L TV B FE AL S IR RIRRAL AT =R E RS, i s i RO, TH 8 LR B2 R AR S b
HWZ RSD, PS4 8 I 3.

HH 3 0] I, A FH R A0 AT W6 it B2 e B R R i, K FE R, 5K RSD M 3.667, fix/)s RSD 4 0.094,
W TS B IR .
4, g5ig

T ST I LA 5 [ AR B BB R S R AR ] Iy, BT DI AR R RSB AT e . NFEFIR. R
[ 0 (K B I R B B AN RIS 28, JE ORI, HRZRARL, WROREA—FE, HRHE B3 IOE B w LA
SEBRIEEIE . R, SZIFTAS A0 N S B A PR FT R kA, O RS TAE SR A 1 AEHEIE R .
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Table 3. Sample accuracy
3. HEmNERE

s FEfh 4 A A, As RSD
1 FEA LI 454 452 455 0.337
2 AL 1.10 1.08 1.11 1.393
3 AL 0.78 0.77 0.79 1.282
4 AL 1.48 1.43 1.47 1.812
5 % AL 0.52 0.55 0.53 2.864
6 % A LI 0.57 0.55 0.56 1.786
8 % A LI 1.45 1.46 1.47 0.685
9 BEWDIE B L3 0.54 0.56 0.57 2.744
10 FERDIE A WL 0.40 0.42 0.43 3.667
12 B 431 433 431 0.268
13 TR 10.00 10.01 10.12 0.663
23 PO SRER A7) 2.36 2.34 2.40 1.291

24 PANSEEN AP 3.13 3.1 3.15 0.639
25 PANSEEN A7) 3.35 3.29 3.34 0.966
28 BAGIT 10.01 10.03 10.10 0.493
29 BAIT 10.00 10.02 9.58 2.332
31 HEI TS 10.59 10.58 10.49 1.650
32 LS 10.62 10.70 10.68 0.390
33 [ERER Al 10.65 10.66 10.64 0.094
34 LRER AW 10.62 10.64 10.66 0.188
35 B 50 7 10.66 10.64 10.59 0.479
36 AT 10.65 10.64 10.58 0.356
EEWA
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Bh 2015SJYTZ02; VLH4E “+=H" —H%RE E A B ERHE B
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