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Abstract; Strontium-90 (*Sr) is a long-lived radionuclide produced by nuclear fission, which can be biomagnified through the marine
food chain and cause damage to the human skeletal system and hematopoietic system upon long-term intake. Affected by marine discharge of
nuclear wastewater and residual radioactive substances from nuclear tests, the pollution risk of *Sr in marine environments persists. To develop a
rapid and highly sensitive analytical method for the determination of Sr in seafood, a one-step procedure for drying, carbonization, and ashing
of 50 g samples was adopted. After nitric acid leaching, sample solutions were purified and concentrated using SrResin solid-phase extraction
cartridges, followed by *°Sr quantification with an ultra-low background liquid scintillation counter (LSC). By optimizing the microwave ashing
conditions of a large-capacity sample radioactive microwave ashing integrated system, SrResin purification and LSC counting were optimized
by single-factor experiments. The Method was comprehensively validated in terms of spike recovery, precision, and counting efficiencies for
various sample matrices were corrected by the experimentally established quenching curve. The results demonstrated that the corrected counting
efficiency for *Sr exceeded 80.0% under optimized conditions. The spike recoveries of the four seafood matrices ranged from 82.31% to
91.69%, with relative standard deviations (RSD, n=5) of 2.14%-~4.78%. The method detection limit was 0.69 Bq kg™, far below the statutory
limit of 10 Bq kg™ stipulated by Chinese national standard. Featuring easy operation, satisfactory purification efficiency and high sensitivity, the
proposed method is suitable for rapid and accurate determination of **Sr in seafood, and it can provide reliable technical support for efficient
screening and risk assessment of radioactive contamination in seafood.
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Table 1 Comparison of conditions, ashing effects, and strontium recovery among different microwave ashing programs

Program  Temperature-time program Ashing effect Strontium recovery Evaluation and selection
250 C. 120 min—350 ‘C.  HsSRATHK, 15 .
251 . . 75.41% AR A, DR, FRA
120 min—600 ‘C. 180 min H I Z A
300 'C. 120 min—400 C. . .
#F 2 . L SIS 82.21% ECE SR, TR
120 min—650 ‘C. 180 min
350 C. 120 min—450 ‘C.  HaRIMK, TE RAIR, RFAKEG, REFR
253 . ) 88.94% L L
120 min—600 C. 180 min IR B R AF AR S
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T, EREE S 80.13%. 0.05 mol L™ AEERFE L IAAR 20 mL I, HET 524t (AU 89.03%; AFH 15 mL it
PeliAsES:, ISR 82.52%; 25 mL i[RI I AR Lk, (E3G 15 A P A [a) RO R ARG VR AR R o A1
RS A B 0.05 mol L™ AldER,  BefifAFH 20 mL.
213 texE®
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Fig.1 Liquid scintillation counting spectrum of *Sr standard solution
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Table 2 Detection efficiency at different quencher volumes

Volume of quencher added/mL  tSIE  Standard solution counting/com  Detection efficiency/%

0.1 305 150.32 99.48%
0.2 300 148.11 97.99%
0.4 295 147.89 97.85%
0.8 292 145.06 95.94%
16 283 139.92 92.48%
279 137.36 90.76%
4 272 130.3 86.01%
269 127.89 84.38%
105.00%
100.00% Ja—— ]

&

c o

=

S 90.00% —

o 5004 o

= 7 y = -BE-05x2+ 00501 - 6.8515
g 80004 R = 0,9959

75.00%
70.00%
265 270 275 280 285 290 295 300 305 310
tSIE

2 0.5 mol L™ f¥BLIE AR R hZE

Fig.2 Quenching curve obtained with 0.5 mol L. nitric acid solution
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RIGEI A, Bt R, TR UL 4 FEREE, AR, hy & 3 AT St AR Ok F4y
S 9.90. 2476, 4952 Bakgh), HHRMIIEIME, BAKTR 5 TR SHRILE 3, IFREE N
82.31%~91.69%, RSD A 2.14%~4.78%, KWITjVERGSRE RAF, e S5 RAER T 5.
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Table 3 Recoveries and relative standard deviations (RSD) of *Sr spiked in four seafood matrices (n=5)

Sample Types ~ Spiked level/(Bq kg™)  Average recovery rate/% RSD/%

9.90 82.31 4.78

o ogeR 24.76 88.64 322
49.52 90.82 2.53

9.90 83.58 4.49

@ 24.76 89.23 3.03
49.52 91.69 2.28

9.90 84.18 4.23

7 24.76 87.94 347
49.52 90.29 2.44

9.90 83.11 457

1 N 24.76 88.37 3.28
49.52 90.19 2.14

24 FM KR

Maderich 2540 T PHILACERE *Sr (99 85 . Tan SRR ITAS T R I EmIX R iU &
HIEERS . Brown SPVRGE UM KA S RGUT BT, ISR, DUk, REEINTEEE
FETBURMEA S WG I AR PR O S o RS IR IR TH 538 v A BRI AR T8, A B s 2 e
6 A RS (8 ML YEMLRD, AR N 251, 247, 2.49. 253, 255, 2,51 cpm, “FHJME N 2.51 cpm,
Wi 24 0.03 cpm, tSIE 9 286, 1 IEJGIIFRIIZE R 92.94%, AJEIHEGEEINLE 3. #k#E Currie A (2) i
HITARMIR (MDA,

[271+4.65[CT, |xVv

MDA ==———"———"= |||, (2)
exV,xT,x60xm

W

MDA—R /N TTHIRMIE BRE, Bqkgh;

Cor—AVRIT4 %, cpm;

Ty—AKAFE T, min;

o ARME;

V. HIRAR, L;

Vel kAR, L;

Te—HFsuMZ 0], min;

60— BY LR RS, AR AA;

m—A#ERE, 0.

I AT IR A 0.69 Bq kg™e ZEAL T M SFRMEMR R 10 Bg kg™, R MIMER ., AT7E00H
HIRE T Blain 2@ (0.035Bq kg #10uchi 258 (0.042 Bqkg™h), 355 R AR IR RE (251 cpm), &
DB TR ARS8, (HE TR ERCR (509), Z7VEKIA R DL E IR &= 7 K.
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3 FAMEARITEIEE
Fig.3 Background spectrum of a blank sample
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