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Determination of Cadmium in Water by Resonance
Light Scattering with 5 — Br - PADAP

HUANG Ligiang', LIN Mao"*, WANG Shuhong'
(1. Fisheries College, Jimei University, Xiamen 361021, China;
2. Engineering Technology Research Centre of Fishery Medicine in Xiamen, Xiamen 361021, China)

Abstract: A resonance light scattering ( RLS) method for the rapid and accurate determination of Cadmium
in water was developed. In an ammonia — ammonium chloride buffer medium at pH 9.0 and in the presence of
surfactant sodium dodecyl sulfate (SDS), Cadmium(1I) reacted quickly with 2 —[ (5 —bromine —2 — pyridine) —
azo| —5 — diethylaminophenol(5 — Br — PADAP) and formed a complex, which led to a distinctly enhancement of
resonance light scattering signal of system. Accordingly, an analysis method of Cadmium content using resonance
light scattering was established. Under optimized conditions, 0. 40 mL of ammonia — ammonium chloride buffer
solution at pH 9.0,0. 10 mL of 1. 0 mmol/L 5 — Br — PADAP solution, proper amount of Cadmium(Il) standard
solution and 0. 40 mL of 1.0 mmol/L SDS were added successively into a colorimetric tube and diluted to 10. 0
mL. After reaction at room temperature for 10 min, the resonance light scattering signals were determined at maxi-
mum scattering peak of 604nm in lem quartz cuvette. The results indicated that in the largest scattering peak at
604 nm, the resonance light scattering intensity was directly proportional to the mass concentration of Cadmium
(II) in the range of 5.3 pg/L to 200. 0 pwg/L with a detection limit (3S,/K) of 0. 1 wg/L.

Keywords: Cadmium; resonance light scattering; 5 — Br - PADAP
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K IREE T WL 4R TS e, T AFE AR IR, i AR B fe e, DRI R K P
ST I 5 8 1 7K 3 W e — 3 T B A K PR B 1 S B AR A TR B
B R B 08 R B i ) | (A RET R K  SRIEB IRE B e
e DR R 2R PR R T A 1 7 VAT AT S SRR A AR

AR, SRR EHEE M — R AR RRT i, BUA R0, R, S, EH 2%
BHITRGEFN T2 X0k ), 7 BAE R TR ST 2 i, AT C* 52— (5 -
B2 - MIEMED) -5 - ZZAIEM (5 - Br- PADAP) ALRRELAMIG , PR ICHR G O o 4
DI JETE DL Sy — e Ay DAL 7 B R A S A kT 2

1 MEEFE
.1 E5iEH

B A FR R (1,000 mg/mL, KETCEEAL THITRT) , M FHEH )RR
FERL10. 00 mg/L, 1.00 mg/L BIARMEMEIIML ., 2 - (5 -1 -2 - MEBEMEA) -5 - — L& HE (5 -Br
—-PADAP), T e miiREN (SDS) ¥R ardrat,

IERH Cary Eclipse 28GR (REBLEZAR]), Al - 1200 JEFHIPOEIEIL (NEK Aurora
NHl), PHS =28 BRJETE (R RIAERABRAFD) .
1.2 RIEFHE

FIRT, 7£10.0 mL B ZEHEAE T, KKMA pH =9.0 1 1.0 mol/L NH, — NH, Cl Z& %
0.40 mL, 1.0 mmol/L 5 — Br - PADAP Z ¥ 0. 10 mL, A [RMAFR 09 58 4w v Adi R s 2k k8, LU
1.0 mmol/L SDS 7KiAW 0. 40 mL, FHZEE/KIEREZZIE, A E =R FE#E 10 min, T Cary
Eclipse 200G T B BE A MR SOk G4 s, M lem AL ENL, FZEWKIME, &
BHAXL=0, A, =A SATREEH, 0 IROCEU OGS . IR, SRR 1) R K I 604
nm A I 7 REI VR ) L ARG DR B 1

2 #R5WE 4001
2.1 RSB 350

S BIR CdT WL 5 - Br - 30
PADAP AT #1 Cd** -5 — Br - PADAP
BEBWA AN =0 nm #E47 R £ H
i, BRHEROGHUEDOEE (WE 1),
LA, Bl Cd> 55 - Br - 150
PADAP 1) 2L 4% 5% 80 15 5 SR 55, 100
MMAEIREZJG, 5 - Br - PADAP fll 50
C mlJE A, S B
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SREERMES I, HAE—aupn, It 0 500 550 600 650
DROGHUHSRJE 5 CA™ 10 PR VR 1:Cd*(100.0 pe/L);2:5-B —PADZXJH(TOXIO’5 1/L); 3~6:Cd*~5-Br—
PG Ao AT UL B AT AT PADAP ,p&C(};%):Z,O..OﬁO.rO,100.0,206.0 ,Lg/Lr,n:(s—ér—PADAP): '
Cd** W pT, LRk & 1.0x10”° mol/L;pH=9.0,Ex.Slit=2.5 nm, Em.Slit=2.5 nm

T IE 604 nm A A ) B () B 1 Cd*-5-Br-PADAP & h RLS it

W, Fig.1 RLS spectra of Cd*~5-Br—PADAP solution
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WIARES . 5 IEBRAHY — BRI R TR s00
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40 HFFIFIE B I, G 5 5 - Br - PADAP % M2 pH TR hus MM

WL A pH (EE O ~ 11 2], [ ILE 4 Fig.2 Effect of pHon fas

AR TFLE RN AT, A pH > 10 B, I, JFUE TRE, PTREZ MR T Cd* /KA, 7= A & Ak
W%, M55 -Br - PADAP (255085 . MURSLREREZ AR pH EHH 9.0, & - S L Z vpiF
W (1.0 mol/L) FUHEALE 0.2 ~2.0 mL JE I AR, JEHRGH B FANAE | ARSLE% ] pH =
9.0 i1 1.0 mol/L & - FAsZZ vhiaT, FHEN 0.40 ~0. 80 mL,
2.2.2 5 —Br-PADAP FE 0

il HA IR B, 208 5 - Br — PADAP AU, %48 T 5 - Br - PADAP HIEXHA R ILHRL L
SISRERIRNT,, 24 5 - Br - PADAP W HARAT, 5 Cd* B T4 G RN AE S, A E &Yk g%
i, WARILFOCHUR MRS, (R RN, R A sl e, B ARERE, SEOREE
SR R R B, PRUHAS SEER 6 1. 0 mmol/L 5 — Br — PADAP 4 14 4 0. 05 ~0. 10 mL,
2.2.3 R TE R BERE S R

Cd** -5 - Br - PADAP &YW HA sk M, #iCER R, 2490 e KA/ER- 1 imA s R
8, TR AR DUTE, B IROCHUN SR B TR, BRI IR 1T P 550 DA 4 22 ke 213
AR IMER . A SGEFE TS bedk = H 3R ALE: (CTMAB) | SDS, R ZMEE (PVA) . BEHiE - 80 48
JURD R TR A TS0 G, SCEs AR, SDS HAA S ar i s R/ . SDS 7E KV W e il H
FIKEERG K EERIEH, XTEKPER) Cd®* -5 - Br - PADAP B G HAEIEN, IETu/hE 69
fHokE 2 [ RO AH H 2R 4, PRI R T Cd** -5 — Br — PADAP E S WEE R h S8 E A, Wi e
TR OGS a9 E tE SR E (L, 24 SDS IFWUHETE 0.4 ~2.0 mL B, &R AR HU
S A oK HAG E Mty . ARSEEG ] 1.0 mmol/L %) SDS %, &4 0.40 ~0. 80 mL,
2.2.4 AT 52

TR T CdPY ., MR . 5 - Br — PADAP ., SDS iX 4 FHAFI M Z RO FIIATH 4, S8
GERFW, MILIRG MWL, 5 - Br - PADAP, Cd** . SDS WP AR U A £ R, R R i B
SRIERR, RUEMEWESS, #EEIA SDS, WS8R R IR CEUN i R SRR AL Fe 30301 1 1)
PEARIF N AR, 5 - Br - PADAP J6 5 Cd** oo W B EZ A Y, BiIGEAYABINAR SDS frig
%, AR HAHRCEUR SRRk, 25 58A SDS BF, Al BE 5 - Br - PADAP i 5¢ 5 SDS & 4= 4
GRN, TS Cd* IR E G, B ARG EO R
2.2.5  F I A]FIRE E

A A IEOL T, 5T A EX] Cd*" -5 - Br — PADAP {4 Z 4R 5l 5 5
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RS2, 255 (UL 3) FHH, 5 - Br — PADAP 300r p(Cd*)=100.0 wg/L,c(5-Br—PADAP)=1.0x10~ mol/L,
SERTE E A FRA h R EER 250k pH=9.0,Ex.Slit=2.5 nm,Em.Slit=2.5 nm

TRPAT AT, IR T CE 10 min ZJ5, RMAK 200F
F LRSS R A ) A E, HAE 120 min £ 150

LA RS, A SR HR AR FIACE 10l //IH\HH\\‘\’\!

10 min HFBEFFIZE

501
2.3 HEYRMZIE 0 . . . . . .
TERIR AT, LL2.0 pg 19 Cd* 4ifE 0 30 60 90 1200150 80
Yo E A B I 2% | I 2 A
f%ﬁﬁ?%%%,ﬁnﬁ$%k%ﬁﬁﬂm% B3 REHEER . 0
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Fig.3 Effect of reaction time on /gs

MR RIARR2ETE + 5% LA, A7k
VPR A 1000 f5H9 Na® | C17 | K™, NO; | F~ | HUSRIMER . A7 iEmR . Billk ., #iapE, 4 g A
A, 500 f5H0 Mn®* | Mg®* . SO~ ; 250 {519 Ca>* 5 100 f55(9 AL’ *; 10 f5519 Pb> *; 5 150 Fe'*
0.5 £ Cu®*; 0.25 f%9 Zn®* o K WA K. Na® . Cl°, NO; Z5 8 7% & 45 51 T4 aE %/,
A cu | Zn®" B, WK, PSR iR S HE R AT R, SRR TR, Wi A 10% ik nT
Wz 10 AR Co’ ' | Zn® T, M T IRgIr i T, ol s AR AR T e bR T
2.4 ITIEHZERFEMNEEE

TERAESAAET, o3 IBOAS [V BE ) Cd® AR (o TR He S 36 7 v AT , LA T X Cd® A i
WREAERE, 2 TAEfhZ, St REH], 7E 5.3 ~200.0 we/L JEEN, 1,5 C*" By L4
PERZR, A A PR YET N I, = 40.503 p(Cd**) (ng/L) - 213.76 , HE R r =
0.994, FSLI T RIME 11 W2 FIE, KIS FHEPRHER2E S, 19 3 f5BR L TAEIM& M ARR K, TR 1
K BR (3S,/K) J 0. 1ug/Lo 4350%F Cd** By B B K 15, 50, 200 pe/L BT 6 YRFAT
R, 3 ATV B ZH 0T S AR X B A 22 53R 1.89% , 1.31% F10.75% .
2.5 @O

SR V2RI K | ARSI E S EREK, WIE R A S R s (RLS) L R FIR
Wik (AAS) WZE CA>* &, JEXTRES AT i IR 3 AN 0 Wk B2 b DA S 56, 25 SR sk 1 B
No MR AT, ASOrk S EFRISE AR —F, bR R 96.2% ~103. 0% , AHXS bk i i 22
H1.2% ~3.9% .

®1 HRUELER(n=6)
Tab.1 Determination results of samples(n=6)

ARG E 1 Background value

- T il %
RS, /(pg L) PIIEAS T 2 {H RSD IE]W.K
Added Found Recoveries rate
Samples _1 1 /%
A (RLS) XA (AAS) /(mg-L7)  /(pg-L7) /%

7K Seawater 10.00 10.22 1.4 102.2
(}Eljféy\ﬂ((ﬂ%‘ — — 75.00 77.23 1.9 103.0
Xiamen Pearl

Beach) 150.00 144.23 1.2 96.2
. 10. 00 16.82 1.5 101.1
FHE K 6.71 7.42 75.00 82.31 3.9 100. 8

Laboratory wastewater
150.00 153.50 1.9 97.9
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3 #ig

ABFFEHEST TAE pH =9. 0 W% - EALEA R, Cd** 5 5 - Br — PADAP JE BE = A= s ZU 4R G
B9 Cd** =5 — Br — PADAP AW, AT g DR A6 0 7K Hh 4 A0 JE 3R 6O I 22 T i, Zead WS %
fRtitl, Cd** BRERBEAE 5.3 ~200. 0 pe/L JEFEIN SR R ILTOLEEG R 2 RIFE X R, HEXR
BOFIAI FR 53 3104 0. 994 F1 0. 1pg/L, JNAR IR 96.2% ~103.0% . A%k G THAE, Pk R,
AL FH 7K A o v P PR
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