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NI 2 IR RIS BERTE
1 SEE

ARG F T 4% 2B =2 6 i PR AT S A HE

N

SIS
ASTM E1840-96 (2014) Standard Guide for Raman Shift Standards for

Spectrometer Calibration

DB35/T1564-2016 {8 4#5 243 & ) PRag s i {33 HI oA 25K

w

AREMIHE RN

w

1 K¥ wavenumber
BACHI I, R KNS s H , BAN em-1.
.2 FIZAIF% Raman shift
L2 HU T, ANSDCR RS BUN G BERI K 2 E, AN em-1.
.3 RIBNILIEE intensity of Raman spectrum
RoRPLZHUD GRS G FE, — LU T IHEER R .
.4 1ESEER enhanced substrate
SR SR 4 R OGN BRI U R, S E AR R PR A
ZARRE SARIRE A BAE R, P AE RN SRR A R, AR AR, R, K
s BSOS v 45 BAT 19 5 SOR BT KL
3.5 (EHERKISHILPIFEEM{L portable Raman spectrum fast detection instruments
AR 06T SR B HEAT B P A I A 2, G OO B AR k)
e R B R b ot P R P A A R
3.6 HESR#NATIE] time for sample detection
576 BB VR s A 00 ) I )
4 TEFMN
4.1 (URBERE
o 2 W WA A HER B N AN IS £4 em- 1
4.2 (UBEEM
2N EE N AKRT 1 en-1,

w

w
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4.3 XIEBREESM
2GR E SN AKRT 5 % .
4.4 {5hEtE
A BRI S TR U A%, MRS ST (11D A7 F 940 em—1 T A4 204, i
W R I AT WL, HAZ R EEREAMIE T 301
4.5 MR
FL& ARG RALES, X B PF B AREP o et BRSL AN K T 0.5 mg/L (EIGHs A% 75
WK H AR PR EERD
4.6 NEATE]
SO RRE A B B 18] BN K T 30 min s
e DL E RSB RS, A E R

5 KESRH
5.1 IMRFH

5.1.1 FEEIRE. (5740) C;

5.1.2 FHXHESE: AKT 90 %;

5.1.3 HEHHEJE: (2204£22) V, (50+1) Hz.

5.2 RHEREAS A KILERE

5.2.1 Hufh Si (11D br#EmL, 2H1E=99. 999 %;

5.2.2 RELWWHEVIIL, BEY RAWERE: U<0.6 cn’, i=2;

5.2.3 DB, fRK4E, 4ifE=99 %:

5.2.4 MGuRILRE, CP-1 GAKRLI TN, ~FERAE: 50 nm, WU 537 nm, K

TR 2.0X10" % /mL;
5.2.5 MF&: EMEO.1 s;
5.2.6 HRABIWE. HEM. ALK
5.2.7 R¥: H/ANFEME: 0.1 mg.
6 BOEIBRRERE
2 HEACER A P U W] B EOR AT TR E , RAB AR I Se bRk B B S5 & 20K
XA AT IR IE o
6.1 UFERE
B BRR CARARAERE i B TGRS 5 R B R LB R T, 7RSI R
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FEMEFATS, WERALIERHE6HE . ICFRAEICETEE N 2 NI LR R )
A, EEME 3R, %30 (1 2Rl 2 AR i A7 #  EE S hs R A E (K

Bf s A) 222, BUAERHE B R B ZAE A A AR B RL RS TR
AS, =S, —S
i im (1)
e

AS o5 i MBI A SRR S 2 2, om
Sim 5 i MR MR, om's
Si__ap i MRS, om

6.2 frisE i

P 6.1 PUMIE T, ARG 5 AR K, JHETHE AR, FA N 3
Y A (2) MBIV 2 AMEHES ORI TS, BRI T S A R i A T
Tk,
AS =8 .x—Sa (2)

A

AS i EEM, cm’

Swec 3 YR HIRL RS B, cm s

Sun 3 BB RSB, om.
6.3 iR EE M

% 6.1 HRYIETE, (86 5 2Bl E — U IO IEgR EEAE, ERIE 6 X,
#30 (3) it 5 2 ANRFAE I DG R 5 B B, B K S AR AR DG o
JEEE M.

>0, -1,y

x100%
(3

Ve Sl

O BB KRB IR, — R E R, %
b e A
Vo 6 YOG (H 1 T8
(NS

6.4 fEMELL

IB




JJF (&) 1085-2018

X T AT B R R AT R I A RS, RO SRR TR L ST (111 K L,
TEACER B ARMNA A T, e S 2ok, MAFRRE Si (11D 7T 940 cm”
152 W55 B A1 (600~800) om ' i [ Py L 4R M 7 1)~ 35 (i 2 L R R Az il = 5 e L
HE FIRPIR 3K, B3 IRAE M LU S KA A AR B R L
6.5 far th PR

XTAC AR RS, RIRAES SRR TE, A RN & T,
PAREOR TR AR L R AETERE it R O B s BB IR N 1.0 mg/L B 7 B bRtk is
200 uL ZFESHHF, SO CP-1 39585E )5 200 uL, JRAEHIA). 7EFEM S RE RS
J& 25 s~30 s B[R P, HERE S B TSR e Bk R 2ok, Fid by & RRIFIE 1) 55
JEfH. EE ERBIRT K, B (4 iR,

qz?gc ©)

c

e

Do e, mglLs

O ——T7 KRS N 05 P AR B b O 22 5

e 7 YRR A A (T R
C BRAER IR S, mglL.

o
L A HE PR P A8 V2 9 49 LB % F o
2. W FEA TR B AR SRS, 1% 6.5 MJTikdT.

6.6 5[]
£ 6.4 57 6.5 T —RERAET, DUTIRHURHRIE v s AR THI, A3 BTl S 4

ROGUFIN 28, A0SR PTG B IR], B DA (GRS RO b A U ]
VxR RN 0 61 WA 40 1

7 RIESERFTIK
RHESE RN AE R HEUE F R R S b B, RABIE B EdR S B DA/ ER:
a) AR, ANCRSHEIE TS R HE AR s
b) SEEG A FRANMIE
) HHATRUHERIM A CHnRAE LI = N REATIAE)
d) UEFEER S RMEVEAR IR (g5 ) B IUS U DU ARIR
e) IERLHALAY AR AL

o
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) BROSR IR A bR IR
Q) EEATRGHER HIY, W RS RAESE R AT AR A ORI, N AR B

52 H s
h) SRR HE S G RIS A ORI, SIS AR P AT O . RS HERR BRI
ik

i) RPRHE TR IR AR RVE AR IR, E0L4E 44 R S AR

§) ANV HE BT FE U AR G DR S A R

K) RSB A

) AL R AN E U A

m) RHEIE BRI & 2 R A4 . BRS BRI PR Rk H s

n) RS AU RO G R I

0) ARESLE =AML, A5 ZHIE B 1 .
8 ERATEER

AR B AT (R IEIRR — MR 1 4o FEAH AR IRICHESAIRD, G xS 2% (s I EcdiE A
PREE AR B 4 = B B B S B A TR U
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FHETTH -

1. SEREHERE -

FAT .

Cem ")

pRAELE () M EAH Sim

FHME

R

2. frrgEE M

B

Cem D)

FFAEIE (i) MEAH Sim

MBEEMHEAS

3oLk R A M

RFELE (i) MEE T

WA A O

4. {5

5. f H PR«

R 1 2 3 4

Ii

WELEA: BOOEEK o, BOOLTHE oW, I

6. PN EE I )«

JEL AR I 18] 2 B[R]

[E]RE I [E] (min)

a5k
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A4

i Gl ARE
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MEANHHEETE TG

& RN B LRI E B E R

1.1 EXT G S5 EL =2 6T P ARl A
1.2 PEFEAF: SRS
1.3 MET . RAEA G A RAHETT VS, T hr 868 6 A BIK EZ N 1.0

mg/L 12 PEIIRR R 7 IR, FFAC s 8 R I ) 5 A
14 VESS RGN : RS

SEAIR

2 MERE

e

3 MEAHEE D EWNTE
3.1 MEEBVEIANKATHEETE v (O)HPFE

o

(o)

o

C

(5~40) C;

FXHEEEA KT 90%:;

SRR AR 5L, — f T 0 P A 2 B

—— 7 URRFAE UG 583 S8 AR PR oA v 22 5

—— 7 URFAL UG 5 S AR PR T 2245

PRUEF IR EEAE, mg/L.
MRHE DL FECAR RS ) D IARHEATE L 1(D,) , T4t
DAL 5 BRH R R HE AN 8 B2 T 2K

u*(D) _ (o)

tle)

D,?

2

L4109 u

-2
e

BR=EA

A

A B HIFEAR, ]

1.0 mg/L & FHW] B S ICE S0, 34, R4l 7 IRE IR EHE I TR 1

HEH m _
. 1 2 3 4 5 6 7 R o;
1 2788 | 2790 2790 2780 2790 2786 2787 | 2787 | 3.6
2 2785 | 2780 2788 2787 2782 2785 2786 | 2785 | 2.8
3 2791 | 2785 2789 2783 2793 2787 2794 | 2789 | 4.0

WRYE 2 XA 2 R=1. 3, ERGWNE R n=3, C=1.69, HTLIrlE/AELN
FATIE 7k, BLT RIESE AR RS R, WA E B
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1.3

_s(o)/ _ R _
1) /45 cvn 169f
3.2 BRAEAEREHI ST B A B U o) PP

c1 = mivg

¢’ = CpaV1/V'=(M=vyy/ (V'=Vo)

A

WK EAE, mo/L;
m —— %P B #R&EAH, mg;
R AR,
v —— PRIV A AR,
AR,

RIS u (c):
W) _u(m) u(w)  u(v)  u(%)

c? m? V7 v’ v

3.2.1 u(m) HFRERFARED FATE R FIN, FEKRT U=0.020mg(k=2), 13:
u(m,) =U/k=0.020/2=0.010 (mg)

322 u(v) 5u(vy) ZF—A 100mL FEH, HAEMARIRZEMEZEREIRZETIA
AT, EMARIRZE B 100mL 258 A iE Bk R iR 2 £0. 05nL, &
2, 15:

u(v,)=a/k=0.05/2=0.025(mL)
H B PRS0 22 SN E BE T B 442 JUG 196-2006 5 F 38 B Ao o LR
XF 100mL A ERME 5 K, 13K 5 B, ZEFRRIGLIG bRl % s=0.20g, AT45:

U(Vgy) :% =0.20/+/5=0.09( mL)

B ATEE T2 u(v) Hu(yv,) -

u®(v u?(v 0.09,, ,0.025,,
(20): (2):( ) ( ) _33 106
V2 v 50 100

3.2.3 u(v, ) REI ImL AT ANBIRZE, B ImL B i K A vr i 2 FH B M AL
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PR 2= I ANH 8 2R

B EARFIRZER ImL 8 EIEB3RE A e E KA TIRZE+0.007mL, 4 B 2,
=
F:

u(v, ) =a/k=0.007/2=0.0035(mL)

M EE M IREBARZE S AR EETTE . #% JIG 196-2006 i H B 15 & 25 £ & AR
ImL B & 5 Ik, 103 5 REHE, MR RE S hR R 2 s=0.009 mL, w15

U(Vyy) = ol 0.009/+/5 = 4.0x10%g

SRR SR u(y):

u?(v. 4.0x10°° 0.0035
(2 1) :( )2 _+_(

)} =2.8x10"°
v, 1.0 1.0

i 3.2.1. 3.2.2. 3.23 AifAHEE & v (c) -

u’(c) ,0.010
,2 =( 5

5 )2 +2x(3.30x107°) +2.8x10° =3.5x10°

3.3 u(0) ANHAERE xR E E SN, WER 1K, 3 il R - 2787, 2785, 2789,
PR A XAGRIM % R=4, EREWNZE R C=1.69, HTLFMELEL L TIE 3
K, BL 3 RN ARFIGE AN SR, WA~ E 325 NAH € S &=

u(l) :
- R 4
u(l) = = =17
() cJ/n  1.69V3
3.4 & bR AE AT E
i 3.1, 3.2, 3.3 075

u.) _ \/(%)2 +3.5x10 %+ (i) °~=0.143
D, 35 2787

u(D_ )= 0.143 0=005 (mg/L)

35 VAT E
W k=2, R A EE U:
U=kq D)=2x0.0067 0.00Z

10
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iR D FRESIRECH
T FHEA B A R 5 3

1 SR~ AK

1 FH 28 137K B A2 S0 3 0 FH /K BER K Alik
2 MRS

KH 1 BT R FH 2 K AT R RE
3 DY B AR AEVA MR

HERIFREL 10mg (HERZE 0.1mg) %' FHIA B brifEdl, #HE T 100mL F&IEH, A
T HKERIFER, BI1F2] 100 mg/L 1121 B bR W -

B 1mL _Ei& 100mg/L 2718 B FrEvE T 100mL HEM T, IAEEKER, [
135] 1 mg/L %' FHH] B FR1HEIR R

11
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MR E BRZEHIREERTE

i2

10

E+4

(ST MR R)
A
- E
- -t in
m <
@ 8 g o
P . I
3 o §
;om o <
o /[ w | @ : |
o o E n / %
B o = o b
i 2 // e
\ 1 \
200 700 1200 1700 2200 2700 " 3200
Raman shift, cm!
FA. 1 BERZEIREVIRRLS TR EELE
FRA 1 BECHIREYIRA ST EBE
5 WEbRUEE (em ™
1 620.9
2 795.8
3 1001. 4
4 1031. 8
5 1155. 3
6 1450. 5
7 1583. 1
8 1602. 3
9 2852. 4
10 2904. 5
11 3054. 3

12
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iR F BRI 75 ESe Bl

(BERMEFR)
& PRIXBE 75 A

A1 R EFIXF
A 1.1 RIS SETEIRIE AN
WOt 785 nm;
WoR GO TI%: 100 mW;
B 8L (100~2500) cm™.
A2 SIRRFE: mNFEEO 1 mg
A 1.3 #i%28: 200 Ll #1110 pL, AR
A1.4 REH: 1000 nL, A%
A.1.5 10 mm AZELLEM
A 1.6 BIEABRREYIR, HBRL, TR: MR TIRFIGRAR;
A. 2 IEIRELR

SRR TR, TS CP-1, “FHkif%: 50 nm, WRU&ykK: 537 nm, BTk 2.0X 107 fi
FHmL, %55 0.01% KRR AW .

A 3 FRERRIEL B

HERFREX 1.0 mg B FHU] B ARAEMIR, VA THE4K T, #1000 mL 255 T F KRR 2 %0,
FEAFES), B 1.0 mg/L BFH B ARAEAE.
A 4 HdPRIAIE

P HRACHS VLB PRl 735, RIS OR 6T 9 100 mW, FRAETEN 1s, BB R
FORSE B AEERE RSB TOALE . BEBUKE Y 1.0 mg/L 2P B ARAEE 200 pL 24 itkdr,
A CP-1 3455157 200 pL, MHEIRAIIE]. BN S RIETURA 5 25 s~30 s WP [AI PN, CKEAE St &
TAES G P RAER S0 (LK B , JFi3 1642 cm™ (22 cm™) AHFEIE R, EE
AL T K, IR (5 THEASHER.

D = ?;—G XC et e e (5)
A
D, — R, ma/L;
O ——7 YCRFIE V5 FEAR bR o i 22 5

T 7 YRS (A T S
C %o BRI, mo/L.

13
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