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Current progress in research of natural and artificial radioactivity in surface waters

ZHANG Rui-ju, TU Yu

(Institute of Radiation Medicine and Public Health , Suzhou University, Suzhou 215007, China )

Abstract With the development of nuclear energy production, rare-earth element industry and use of

radioactive sources, potential possibility of radiation contamination exits. Analysis of natural and artificial

radioactivity in waters was carried out in order to protect our environment and public health. Current progress

in research of radioactivity in surface waters will be viewed in the article.

Key Words surface waters; natural radioactivity; artificial radioactivity; radiation monitoring

R K P R SR AT LA
BREALZINES, bTETRERERZH
BHARSEANFENEHEEROEEIMX,
MAZERSIBF B M B, — M EEKEHBE
BAERRFRBERNE,

1 MRk SRR RIE

R K PR R B T e R AR
StHEYE  (naturally occurring radioactive material,
NORM) MIFFFE, Mk THR) MBS, ZREE
BISEIR A L) RS SRR S AT B, B
T—BATHONHERNE, A5, AEEITR,

1EBBLE, 215007, Mo KFEHGHEES A TR

Sk, BY%

INTHT AT RS, FERRES, AR
FIFR ., @RISR P 1IN T3R5+ NORM
WK, XBRRRH AR MR A B Y (techno-
logically enhanced radioactive material, TERM) B A
PR RARBETEYIR (technologically enhanced
NORM, TENORM), Jt5tt: ¥ 5l LAFE™ 4 TERM
HRAENHTEIARNERISRK, Kb
FKAT L, Rt BHbFRBaHER
R IPRTE BRI AR, I5HoK B,
WRKPEH BRI FIRE B RS o F B R
FRBSHEER, —BRARREABRSIEBEGHE
WAKRZR, BT o RNTFHEREABEMRE, K
St &4 o BT MR BT LRI, 48 (Ra) R



FIMES: - BSTESHESME 20055E7 B £29% H 43 Foreign Med Sci-Sec Radiat Med Nucl Med, July 2005, Vol. 29 No. 4 177

FEHRABES B E 20U M 22Th FEME, *Ra
Zh5 a BT, BAKPBESHENFEREZ — BT
THE TR K (T),=1620a), &K 3T A
HATR RS, H, KPEHE *Ra BEELN
OSr {1 40 5, MEXERMGFZASHE, K
FA7KH 2Ra B BCR SUVE N 0.148Bq-L27,

2 AE\ o, leé\ B %&&EB&E

% WHO(1993)[RfE, & o BIERESMYT
RS o NFHRNE, BB aHER HAMIFE
Z5t B RFRIFIME; KAKDE o BEHEE
FR{E% 0.1 Bq-L*, i B 7 1 Bq-L' WHO, 1993),
HHMETHRALLS B 2L KHERT, %
BN B S BIET 0.1mSv-a”, FARKP K BIE
BEERAKEMEE K. 2°Pb fl PRa, HAE
A ATHHEEE, % f “Cs, BT Th
M RAERIE, RRKPE o« THEEEERBE UAM
Ra RIREINIE, .

3 kRS AR

WA E BT R—ERIBE R, HHEZ
BHR, RARALHERY, R EN, %
MK, TEKREREZ AT, WRAS(—HNR
LI ) B AR shKIEE 3 R L, BT IREMIK
BRI K BRINBZEAY R, 2 EYHE
HMERRYE, BITEATZ AT IR, KRR
et B RBT LR T MA AR R M, BRA
AT EBURTHIR HE, ST A
i, TR AR R TR A B AR Bk
B, FrLLXPERMRIATHIE, KA IE/E 21T
RRALET 208 5 AR AR S B R R ) & R AW, 75
bh, BRESFFTES R R IIBEIB A IR EUE R B B
K, SAENRZIT AT ARG, ik d
KEFEBREMBRY TN FIBPATE TR
e, KRR R BT,

4 RAKFRHSEKTERFBFTH

B TREARK AW AMFH, ERREAINE
feEws R TERMRE, Bk, HREHEL
BT AR 5T R 25 A [ 77 XK A R
SHERET T 2047, eR THUN 0T,

Pujol L %51 3 74 BEF 4 & T i S 2K o

fE o AR BT, XM RRBHERE (K,
26Ra U FIZ8U ) Fl— b A THUF PR CH.*Se #
Cs) #AT T 40T B, BB, *Ra, U MPU &
FE S R PR N AR50, K 15 Bt R 7R
ok, 2R BN ETFREFE o fE B Fy
TEEES 2 (0.095£0.004)Bq - L #1(0.213+0.012)Bq-
L, “K.ZRa U F12U BF0EE 45000132
0.009)Bq-L", (0.0282 +0.0008) Bq-L™ F1(0.032+
0.006)Bq-L*; XFATHHMEEE, “Sr FEY
TEHE ] (6.6+0.3) mBq-L, F7E 8%H)/KEE M
3 °H, TETAKEPERARME Cs, AT
BHEREEE SH, OSr fl W Cs FERBET AR PR
YA R ZS HPRME P A W95 T K, IR BT & B b R 36
B KT Rl T AR AN K SR R K AR A A
EKFEHEERE, BMEE, RS FAKPILE
100% 5 o F1 97% 9 5 B R A KRS, B«
TR 4H(35% ) F1 2Ra KH o FIE(65%), & B
FERH 9K(54%) . *Ra K H B F14K(43%)F1 2S¢
(3%); ZHXEREER TFRAZNKTEZH
SEFIE A 7.59uSv-a™ (KARTES 5 98.3%) , XAN{T
J& 32 B R RA 8 S 4R RGH B 5TRR
0.3%,

Ozmen H 250 X W5 25 1574 27K B 531 204
BR: ®Ra, & o LG B WTEEE 4 FITE(0.52+0.02)
Bq-L*~(2.02 +0.06)Bq +L™", (0.65+ 0.03)Bq - L'~
(2.52+0.07)Bq-L" # (0.01£0.01)Bq-L"~(0.14+
0.01)Bq-L' ZJ8]; “K W& E 5 8 B IEEIEAR, B
BERHRA R B R — SR 9K, A o KF K
2Ra 5 E o THEIEMRX, o BHKERRBSE
R RARBEED

Giirsel K Z4I18 F 2K 2Ra #1 #Rn F9TE &
439147 (0.01+0.043)Bg-L", (0,019 £ 0.048)Bq-L",
B BT KK PR K AIFE 0.2 Bg-L; RAK
KPR o, B B IEEFHILE 0.007~0.5Bq L,
0.020~5.6Bq-L* Z[a]; FIH *Ra B BHEHBE T
0.038mSv-a-Bq*-L(ICRP, 1998), #&— MrEAR
HiH#EZ 2L 7K, WK H ZRa XH4EA SOF B 8 5Tk
FE 04~14pSv-a™ Z[8]; Wi, WK “K 8975 EHGE
EBH, 2B EENEERIE,

Pavel P 260 X} B K PN THUR R
0Sr BCs, PPu Ml XPu AT T T, BERER:
1995 4E, %Sy Y¥Cs PPy Fil 2Py BF 1535 E 451 0:



178 FSNES: - HSTESHESME 200567 F 5529% 54 Foreign Med Sci-Sec Radiat Med Nucl Med, July 2005, Vol. 29 No. 4

(8.0£1.6)mBq-L", (6.320.4)mBq-L" FI(5.0+0.4)
pBq-L-, *Sr {75 B L U B9 & (TAEA, 2001),
AIRER H THEA B HK P S S B E 518K
1996 4, *Sr fl “'Cs I EBEE S HIH (7.5 £0.4)
mBq-L? (5.2 +1.0)mBq-L™, i A\ B % #9163 2
BIHR 2Pu F1 *Pu {EEHAH BN TRES, 75
47(8.0 £0.8)uBq-L* (6.8 £1.7)uBq-L",

5 KEOSEAL R RS TE B ARG

Davila RJ1 %@ ¥ BP§ 83 L 21 RE&~HME
B R R EOK (LK FF FK ) B8 o BB TEEE
AT T, RIS ST YR Z MA —
ERBRR, MY PEEHS5KIEKEETZH
X, FEOMERE. FREEHLR(ESYE) &
i, HEHERKERERIE, EREERS%E, 5
SH5E o, BB SR EZBRIFMHX RS F
7 0.74 #10.70,

Jiménez A ZF65E X R HAF T Z 40 B 4ifk
ATLA R4k G KRR R HL 08 i . D AKARZEAL
HaRbRET iR, LRI H 2Bk ®Ra,

fEHFE AR 70%; @ 7E pH{E 7.1~78 Z ],

BRI R KEE A, WSS %
BRE W I 90% /9 B O KL R
*Sr MERRERDK, FHRKE 15%, FHob,
L 7K SEACBAR AT LA BRI PR *Sr SR
SRR . AT RBRER, XXTFRIEHE
B 2Pu F1 2Pu W75 BRI

6 7k B BSHET R hih B R

KRG EITES, EXEN—EERER
BRI, REEEREINST RS E S XS
YRR, FBEGARMSER TR, XA
SR BB, Pujol LM XYL, #KH 8 B IEEE
ISR ER, MR HREAETBIE, WE
B TE R A SR 6.9%~24.2%, B, TEH
EKFER B IR LA H R T E R, BRl
AR AR T R B E B R E F . — R RR
SEHRYEHBEE, FSERMRIEESRMEITE
MR R, 55—k AR MR R 2
ARk, MEBEA—FIE, MITRAKENR
WEBE T AR B A E AR ALK, 23
WA AR T B HERME KR, ERTUER

H: p=AEE, R u HRERE, A, BREK
(A=17 3 16.86 B, 16.1; B=1.14 B 1.51 B¢ 1.47),
E.. J B FEMRKREER, T8 RKEFTLGE T
UTES i EI N

7 FRBREE

HEIHEFEMRME, BHREEN(K
17 93.26%, “K & 6.37% ) F—Fh B (9K, &
0.011%), “K Z2ABEKHEF G B EEMEZMS,
B ERBHEERRE, Hik, ERBHER“EIE"
AU BRI DAL B 16 BE R dBR “K B9 TTRR, 4N
BRIEHFSBRRERIAR B IERE, — MOk, BAR
BISEMIK, BRF\BE, HALNERBHEE
HONERRE, ZERHN R, SEETUAM T IL
o B8 S RETFEREEENE. O brk;
@ atrasins; @ ElhE; @ MEIYERm
Hk,

Suarez-Navarro JA Z5® F DL _F L5 54 )
RE K B E BRI — R R AT Tk, RISt Bt
RTIMERRBERR(LRERN ., FIrmas
B RAMUAES . 20AR, WE# SR
R E AN, TRERRREFERREK P
FETWRYE; 550, ERETEER, AR
BEEANRERR, RRESHEREEL,

8 i

KER AR BT IR Z—, &
AR ETHAL B RHES), FKPEst
PR R IR BN S . HIER
PR FOK PR R R X R S R AR E
WIEREE, RLAfTEMHERMARGER . 55,
bop Cisz Sug Ll I Eipes ¥ TP ENECY Aa ks
— SRR L, BORKRIK PR Bk PR3
M BIFRIE,

$ % X W

I Pujol L, Sanchez-Cabeza JA. Natural and artificial adioactivity in
surface waters of the Ebro river basin (Northeast Spain)[J]. Environ
Radiol, 2000, 51. 181-210.

2 Davila R JI, Lopez del RH, Garcfa FM, et al. Radioactivity in bot-
tled waters sold in Mexico[J]. Appl Radiat Isotopes, 2002, 56(6):
931-936.

3 Ozmen H, Kiilahcl F, Cukurovall A, et al. Concentrations of heavy
metal and radioactivity in surface water and sediment of Hazar Lake
{J]. Chemosphere, 2004, 55(3): 401-408.

4 Karahan G, Oatiirk N, Bayiilken A. Natural radioactivity in various



BANEY - B EXHERME 20057 A $29% F 45 Foreign Med Sci-Sec Radiat Med Nucl Med, July 2005, Vol. 29 No. 4 179

surface waters in Istanbul, Turkey[J]. Wat Res, 2000, 34(18): 4367-
4370.

5 Povinec P, Froehlich K, Gastaud J, et al. Distribution of *Sr, *Cs
and Py in Caspian Sea water and biota[J]. Deep-Sea Res, 2003,

dioactivity measurements in water samples[J]. Appl Radia Isotopes,
2004, 60(5): 693-702.

8 Suarez-Navarro JA, Pujol L. Determination of potassium concentra-
tion in salt water for residual beta radioactivity measurements(J].

50(IT): 2835-2846. Radiat Measure, 2004, 38: 145-151.
6 Jiménez A, De La Montaiia R M. Effect of water purification on its

radioactive content[J]. Water Res, 2002, 36(7): 1715-1724. l (B HE: 2004-11-19)

7 Pujol L, Suarez-Navarro JA. Self-absorption correction for beta ra-

NERS. 1001-098X(2005)04-0179 -07

— ':‘ AY N
Ll P Y a7 ]
— A R AR A R T AR T AR AT BRI —
Hét. £dH BA

BE FEEFRRWEEEN LAARETEEZIINRSERNES, HETARSME
BHAREE, HAAFAREGRMOBEFTE, AR EST %L # E 4 R U EE L
KRS R AR KIER , 2B, Rk & me =T, BHEH/
B RSCH AT X, RSB EERSTER (RENELNMYak
) RIFMG AT RHRE, SO, BB, i B bk RS A R AE IR FAE
RERRADLE, BRBITHTEHNEERRER.,

XA mEEEs; MEEERR;, 4% 28

fEKES R818.04 THARIE A

Triage and diagnosis of radiation injuries

——Introduction of a suggestion on acute radiation sickness therapy made by strategic national

stockpile radiation working group of USA. Part 1

MIN Rui, LIYu, PAN Zhen

( Department of Radiation Medicine, Second Military Medical University, Shanghai 200433, China )
Abstract Strategic National Stockpile Radiation Working Group developed a consensus document to

provide a framework for physicians in internal medicine and the medical subspecialties to evaluate and

manage large-scale radiation injuries for aiding individuals injured by a terrorist act involving radioactive

material. Scenarios have been developed for such acts that include a range of exposures resulting in few to

many casualties. Individual radiation dose is assessed by determining the time to onset and severity of

nausea and vomiting, decline in absolute lymphocyte count over several hours or days after exposure, and
appearance of chromosome aberrations ( including dicentrics and ring forms) in peripheral blood
lymphocytes. Documentation of clinical signs and symptoms (affecting the hematopoietic, gastrointestinal,
cerebrovascular, and cutaneous systems) over time is essential for triage of victims, selection of therapy,
and assignment of prognosis.

Key Words radiation injury; individual exposure dose; triage; diagnosis

“9.11” H4JT , th 5745 BT dnar B Y8 A L Xt 4
MERANGRTMRREMHHYER, BEXEA
B R A E SN HERATR A S EE

EEPN . 200433, EEE_ERARBEERERRHE
FYHE

RIS, WAMAHE, WER . B, AR
Kt B4 B R RIS RB e, FRAENE
STEEREREXHENETHE, XKERRK
W G52SR ST TAE4 (Strategic National Stockpile Ra-
diation Working Group) ¥ T T7E R 2L T R



