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7 .r tE&tEnLft_E+6tE)F/}*.yF ( 6.1 ), A 44fr &yll] :t o riit,f&AR.fH

Ht r 4fr +["ill E # ^, )tp x#kiHfr zkz@ft1 tt"E- Fxi fr ,kl? E_Ht+m
tCvF " WhvRHtEAYEF/,H a *vf tu!it*.,*.+, Eft'^\E o il l]E

1{]A fr!6,.87F ,XrfrhtrFoilRH +F IA ffi eE "

15



7.2 /fl'fKAR o vIUElXvIlJE+6€rFHt o ifW.+, [qF]vflll A^R^it*.

+, i+H-V,i+X.r*.+ "
7.3 itff

u tt*k^f.+1tH-A{ipT,
g-5:Iex100% (t)

as

-+ F}l
z \ l

p,-1Iffirf..+, o/o;

ns-t6tEiHit&+, l.l *tmin;

no-A fn:**.4, t&-lmin;

a, _tfr rE )p) ̂ yF Ht th ,6 E , dpm.

8. *X=ittr

^t'+,(. a ii4t,l4EE j.t tr^;\lpT:

f , -=  
(n -no)xw 

Q)u 60xwEV

-+ Ji
f \ H .
/ \ l

6,-{4+,K a iikffi'W, BqlL;

n -t+ # iFit#+, it*tmin;

n--A R'iIX.+, il#.lmiw

ys-fiff (ttyA) ,K€$i, sl

w-ill] -efr-M ( E'(A ) ttE €8, rt

E-it M.rf,+, %o;

y_/1trf#tF", Lo

16



e. {n+
e.r +R+ &{

#.8 l+ f, ̂  tfr %R r't, )s+W.+ l+ffi + vfr EA€rt#JI{ T pR Ht,K o rfi
p.inp.&M& H-!tm E IR * .

e.2 trt?lilE
-tt&Jt&#9lfrffin(f+itqt,fAtrE #rtsr?lffi# s, & T{ ilH'

asxmx1.02 (3)
(Rs-Ro)xloooxV

+#.

1*_{$ ffi yF H.! yrl{ € Ft 14 , s;

to_A R Ht yI{ E F,i l'Fl , s;

B,.-{$ F' 7F Ht,K it&+, il #.ts
p._f6 yEfF. Ht ,K it & + , t *_ts;

Bo-f$ f, #H!AR if *.+, il*.6;

as_t6€ E *+rt w |;v,ifi E-, t *ts;

m-v /+ *t+K *h,E W r\W ffi E, fre.

t6 )F /F ffi t *.ft ,81ffi EVZft t+ Fo )F ht tr ?EIffi EnI t\ KW, W tV,

#.H #t% KHt+6€'1ft EflttiryE " X)+Xt*"iNt" o

10. ffi€8fil

r0.1 vrlllE 4XWtrtSR WHrf..Fi$x ft M-l{,1 "
r0.2 I|%Htt+ F,l|l-*'fr ff "
10.3,H f +FitrlU &ffi'fl"#.4Lt, Al Fjffl.B-iik4r,/tt lfr Ffr I+lHttF€iA

S.: E+&"
{ t "  t 6

t7



rfr_a &Np_p_FnaJ +e w ffiHt +.fn+ ft t6 R-t t ?8, fill'i.T ta E/t^ t4i it

i,l++Eitt'l& 11 . x{t'lttri ffi+Hei |H&W.+'H'V1XB1A &, Effi)tt0

R- r tN'E Fl H Zl El 4 11 H 161 M, tr, D) 'ftffi ,1r'. # 1A & p-+r Ht td E eI, ttr )&

ITAHtE,HE"

10.4 fi ,KrtSl'f4tjl{E*8,,€ff rt llAin ( tt+ ) HtiIt].€, +@t Effi.

€+Bfil K-[. g ut] E*.ffiwfrt4fiu I'R d,rEi€ t,vfi,9l Fl, Et-ftE f+ E

" kEW tfr.frJ ", Mfrjft 4rJ rt$d, D) '.KqxKt-ffiE HttHD #ffi "
lfl tt$sf 1l.# W*-ffiTf.vF4 ffiE+*ft{ K Ht *fri), ,& *lflD)?itll]€

HtRfx*.ff i, -[Trt 20 +.

10.5 €+t+f'A*t+. 1n4lE. ,r\tFJI{€Ft] %KitHWJAltE, *lsffi

eiF N, rttw, t\ahfrliE* , Z^4+[€Rh&, if,*'H ft1ilEfil.R-#t&

dfE dJ B, -Hiflll + X=f,vtfX |frft "
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t, /(t+,_tr p rltf;ru8+iz|tFt*
1. *.Ftu#

(^ +,K B rt4t'lAtltl.€ Kk ./^ ) srn e00-ree4

2. rF.g

^ + K p rtqt,fA if\E_-frfrlK, El-,IfJ K h_n{1{zk + ikffi +Et

*ikRfi\,AWI+fu,W-L, F+gE'f 4i6fill,Ft,iF, ylllE+,(. B ikht
,f,f ̂

# (-,*x6"kffi 'F64vF EE. i& ffi E Hti(f+t*,r44#,h+€ Et zkt*

l+-tF,, 6M Iq kv/L,f{fr.f+TE&uuEt6)erR tutrfr rFHt B it& , 4FrI
itH-,Ht'+ fo,(. p ikN+E'A FWE.

^T F^Ht?^ylri T FRgt.t, sx to_2Bqll"

3. ,f{#. jk&

3.1 A#,!1E)E T'IRftfr .

3.2 rt+ (R€ o.lmg).

3.3 f) l*#"

3.4 2000mL )kAt6"

3.s 50mL KlHffi"

3.6 +ifrl.P "
3.7 r+ffim+h"

3.8 50mL #^KkW"

3.e 'IKAR B vtrt€'fX."
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3.10 Tffi+NvrlllE#.

4. iiil. wfttt#

FfT n i^^t] Iht+il ii En # ̂ , W m.mff A E Affi t& h! b tfrAifr fl

tu Ktg,zlt4 H + fr,E Htzk. i{nl + ffi ntft ,f4 A rfrlft,itr a H # F, ull ?+
tu! iI *-+'fK f t^ vlt]'ld -*S A fr W r^it iX E "
4.r aPiwAtFW: 5Yo (V/V).

4.2 ffi"k+rytr€)y)^jF.

5. NfrfrW.
s.l t+ F' A4

5.1.1 4x tr ittffi EW/tt+'F{A 2000mL iXff +, tft1\1-ipfl*4}fi , KR

ifrffi E rl(t+# eE fr zJ. 4#ftF;Ih,tF, tW+.K kWffi E ++  1* jft " # *ff

,\WTatbff! vF Fi, EJ- X Wirz}t ff , 4EP+4fi1 @ ./.hvAzk# E I*tRTry

A€j$lhtn BtRffi zt3.

s.r.2 W/thtr + )'Aifr,ftin€ IA RtE- +4t   e *\lktBEW Kj+ jfi

+, H,) €ai{wAiFw (4.1) kW*kff 2-3 h, yft:K&4€ }*}ft +,

ErJrl*T T* f . ft ?AIu. IW&4\€, *txt, r&M-hv#l&1|.

5.1.3 1+iH jffiEf 4nfr/iP+, E 3s0cT*t'/{h,fr-k 1 zJ.Ft, ikxf lR

# + A*|tABrH, :&aht|Efr-t+ (frr6),K€8"

5.1.4 ffit ltx,E, lfte.

s.z iItJ€

?E4ht84x€ ar*,w (5.1.4), 4dievlll]t B rt4t,l4ain1H ffiTffi4\

20



vI{E# d, fivb,rfrft,rl<LFfilJ t "WqWtf foiffi, HT,6{*iI11E "
6. iFlEJFrVfrJa
6.r ffi,ft,ffiffite#i,fivF

H&^4 ffi.4+rtffi+.FWffif,t+'fil4*, +tt,ifrp,Eit + +4.
rj-l
L U O

6.2 e0sr-e0y tr:&6+ jln, 16,l& affiffi€?+uli+ ft iFfi Ia , 5EE h tot

*H+n *lZn'mrn.

7. &+&ffi,€

7.r W-*-Affi"4N-,+ryimle#),tiH (0.D ikL4-l.sffi+ frffiN, ++&E

KK kw+ , +E-f H,fr,EJHTffi4f dt !20"cH :o b++ " 4r #,ikx

f fR# + A*PAgvH "
7.2 t[Wfr.E#tfl.4Y,ffitFlE#)^Jtr Q.D, WA4*i&tItJrt B rtit,f4A

,rn1H W 44fr +NvItJ € # fr , z1p AitriH fr,rl{LfF-ftlj Fh k l+F' yF I? p-tF +

F'?ffirErH " Eh t+ F, vFtH E k!A{{ +l+T, /+J,fKAR p Ulj€,fdrjtll A+s

)EvFffi B itfi+. H-t Bit*,*"+.

7.3 i+H

p 1+*.ff-+itHAtlrT'

t=Txl}}o/o (1)

-+ F.fa

E-t ryi\*,+ , o/o;

n,_tf, .ErH il x.+, * #_/min:

2T



nr-A )Rit*.+, il#tmin;

as-€l 4N,++ fr?E#)^yF W \LEE, dpm.

8. *EX.|t#

ltffi,K p rk4t'f4r6Eit H^{ipT:

ra (n-n6)xwcp=ffi o)
-+ F+J

CB-/t4+,K B it*t'i*, Bq/L;

n-H Fo ilF,t*.4, il *lmin;

n__alniiltr#, it&/min;
tyy-fi{$ ( tttr ) ,K E€, E;
w-Jrrl]fufr.t+ (rtE) EE, e;
E_ii X^*"+, o/o;

y-ft 4+/6ftF,, Lo

e. w!]E+Re!fr€
&T r,Jtu{+R+iIlE+ X,
( xx.xx+0.0x ) Bq/L ( Hfuk_,ffi h 6+IF.), + R#tiXEX@,#

t*,kVrAitSK#, & zo ht "
10. ffi88fi1

10.1 tfltj€lX-.E$A& P-WA,*.Htr N &,ft1 "
r0.2 I|%Htt+ F,lil.*/,Its. "

22



10.3 /+l t+8ft yltl E Ht1{#, N*_. ̂ t) E{F.kik|t bth Fh ft1Ht t6}EjF

w.w &Nx_p_IxA +a w ffiHt +-1'n# fr M F_t M.tE, ftlJ iTts.€ t i ?t|it

{{+&it{{#\1f . rtf ,f{ Fltfr+H *tYffi#"tht 4xHt1k&, Effi )i+s
p_/ M.:& /st ffi zt 4 it 7t ff lq M. tr, r)) Ifr fr N # 1k & p-!t Hv ts,€ 4 4n 4
, l AHtq-1EE"

to.+ xt,Kitqt,l4tll€ #8, R-mrt4i4.R, (r*,+) Htiltl.€, +tr:8ffi

€+Bftl K-h" gilt E#-ww&wfilpR^ |sfri lryftt&,8'i, "168#&
" kBfilnfrJ" , flLitliTIJtdAA , D)EXflfR.E ffiEkVtn EMffi"

,/Tl f tdgf 1X# W *-ffi 4 flL 6 H ffi.8+4ft,1 K Ht 4 ftt], f,v XI+J D)'liyjl{ €

wxtF,*-ffi , E6rt 20 +" @Frtl'-#tfr. t,kFtll4&e, @#K

HA (ffi.Af4filK) ftvBFn{3,€t& oHt^i\4'td&) tS&"

10.s @+HF, )),*t+. 1frAry". ^lfrUf E 1\# RiIFetAlte , *tsffi

a ffi M-, 4!w . iFahHtiE*, 64+ffi R 6fh, iert,f{ l+l tN&*np-w &

d,fp P! A, HJIIJ % X.FILK*X 1I.-# "

23



E, 1( + 226yu htffrh )*-rfi EA+I+tn;Egf 5' hl *,f,t*

1. f,i*e#
(.tr( + f&-zze ffi /tftfritjllE) cB/r n2t4-8e

2. /F4
EftW+l!+ntRit<. tX K* t))ahwA+F.rc4i"(#, *i[iR^ + +fi " nj€-

+rJwffifd'f+ EDrA tF&, +ttat+rfr#F,Ra, 4tXtx)k68, vllj

a. tff-ff i#E.

3. tL#jk&fpi*itj

3.1 4XW1k&

3.1.r EttA+I+tfrN"

3.r.2 Xl6A: 500mL.

3.1.3,€iS*F.

3.r.4 +fffi.W (loomI,)"

3.1.5 HFF" (30l/min),

3.1.6 T'WE (30-4oml).

3.2 ir\fl]

3.2.1 W|+ffi FS€IF : 0.5-50Bq.

3.2.2 ahEAi6&: 1:1, €4( LS4aslL k\n^wA s00mt., tfr-'W-$lAi( +,

+ftlrlffit+E rL.

3.2.3 'A,+|,+\wil[: 100g/L ,t84xek4\ rOOg, I+1rl{]Eft'+ 8ffifr+E lL.
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3.2.4 d,f& EDTA ,F& | ft84y, 1509 L_ME eEA - +frfu +Sg a.4,4N,

4fr, lEMf soomt *+ , Jfl7yffifff E lL.

4. tXffiB r €ftAlE

4't ?E&N#

t0ARt6 trtfr.Ef+ A,lX.i$ ii..W fi Ffr h R-Ht +Hffi , ]t T 4rl F )i.#

41+$Jfl; 4frirtfrvI|J*$5 tXKA€&€fs 4trjffiN,, txK Ek*#.4"A

t^4J,ffi<"

4.2 tfr rIt] # t4 +,tr ft, yF #.lEV? dh p_

&+f ft.*$ + W"/6ffitrWK?fiftF,Rffi A, ltA e+fi ik RB.Ht tX rf'

a. ikL 3h E, Ifl a+I^tfr Nral€T H gn.#t] l4,fHT Ht HE -i+ M_+

XK tu e,tufi D gnit] W'fE T k! H E - Atrm, it hXK tu *,, A + 164r

^RiIM-+f;{K , " IY " &tt 60v, " +Y" f+4.t t\%Ht & 9t Ht

W H,E^'tH& H! HE, (F./v #JIll*$Ft t4 H,tr tu t(F H.lE "
4.3 #iH

W #H ffi tr,WWffi fifr#, lfl Hf&.ix,rXfi€rfrllF 10- 15 +4+,
g[/S+f fr# + fte . ffi-'Xifl^ ffi.#W tr Ht *H4/<, tr,RR. iEfr4ffirHy6

E_tu+tn $H "
Atrf ffi-;S + WfiR,R tr'lrtl , inffiWfiEmE. +ffiilTfr E_E 30Bq

f-fr +t Fl r-2 x_t ffiin $ E-E 0.s- 1.08q +i a 3 -5 .ft.

4.4'tf;.

lpK t fh>t<, /fJ FtrF.l4lXKA nfiuftRE n, +*FtHE., ifr_

25



K*Ft * 1.2.3,{*W I Ffrts€e#tXtrWF+8tr)&rHHttlfr# c.

E,l&& E n, H"k+nffi,ftvrF& n 44.&fr, H IXKB jt<."

6ktr+{F tLr< r tu 3, I*-f ffi.tr*+FfrtxRW'F"e*+,fA,t tX

KE " *Etrf s, ffifr +, {{tt<48 h@b++ 100-tzo 4-f.W
(^@^+t4l. 40-50mL)" 't i . 5-10 +4+ E, tp,b{rt{&E,

E ts ̂ ++ diaslst4t ft,+. ffi_K*x rL* | tu 3, iE*rtl.Ftf4fprx

KE'ffi+ "
+tfr;$ + AHt ftRR F,t f4 ,lr +t t,t] $ftErt 4"+R Ftt| fit Ht f{ tul [ffi .

a-hlfFE ; s-H,ft+5Tffi € ; c-+ffi t-iEiF' D-ifi {4tr E, e-ffi.l.l,Ftt4ffi tEW r-s-4fi }ft *

WI )tH"Rhffi&K

4.s yI!€

rt'1i +fr, ikg_ 3 zJ.fttitliyfl|J€. yllj€Ftst,=rk&#. €)iulj

EFtfFj,iL+trFtffiEmE , -M.h s-10 ̂++. g;&*.t TttA it "F- \

Fi, Il l&WLffi +h&,*., +*ftg.fi i?,*_E, 4r++WIH-"

lpTtt]A{ ffifii+H-X15E K 1H:
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6 _ "(1--"-^t)
I  - I o

-+ Flrtwr :

K-XI6E W rIH, Bq/cpm;

a-+ffit*€rKHty6E, Bq;

I_yIf l+W+At*-+, cPm;

r0-lx K E ffi A,rm * *.+, cpm;

t_e-rt_flft fiRHKh.

?r-0.6e3tT, effi F*_H *.;

1-frHt+R+X, el.8h;

t_A ffi fX R F,l tul , h;

ts_ H *ft*_Ht,/-n "
s. ,l<#rtffi*W

5.1 f+ ffi #tk+44 (6lt"wh+\+n,Rit5. tXKt )
(1) 4{ 1-5L Bt6^t+ Gn+ffi?,EmR) f)i*ff 4, hvll, l16j4"

O) hv X 1.0- 1.5mL e4N,flnlFlilr., * fr E+fr,++ f i&ip str:J- nfr,

Fai*& ( fh F.iWln pH {HA )tufr-4t} h 2) .

Q) hvtfv'P,,h-W L-z ,14+ , WTikfl + A.Ft X-[ , ir&.* t-F*.ffi

W.

Q) yFlftt4&ipA 30mL d,f& EDrA tFlK, ip#*jEffijnfr-+ht,

M-Zfi"hi6WW(+"
(s) Kf'E 3omr f-fi , &x+r tr# , )fl )'arykw*h,tT, +

(1)
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  E -f ffi-W, +Bftt] WW-/6tF,./v tr tr{SHt = ̂ Z- "
(6) *tft " mfuq"K+f ft#+ El.S[K' s{ 10 +++frfr,

i€.'kfr W.#$*F tLr<, tF,Ra. iErt+ttA ff14ftr+rfr Wm+ "
inrl{+ f7irft E-ffi'.€, +t r{ rt frl : -20 ft , flF,*AA. if, rt# tA F'} fal

tu+r#..#rfu+ "
5.2 A,R'I{E

s.2.1 Ny;tp&

+q1{#+R ffffl.ffitr f Rt6#, 1fr#**r]. Ft "
s.2.2 X/6EA,rnvIlJE

)nFtrF"t4lX/69+*it Htr, I+1firl.)+tfttX/68 5-10 b4+, ik

E z A'ft+ E, m A+I4r\+f1{uf E.

Zr'jfr,trf" JIt]€, tX K EAlnst.0/min; xtf ffi A'€fr H ffi ̂4+,

IX16EARlHEIWH I--ffi^+.

s.3 rt{ z (FJ 4.4)

s.4 i l t l€: (E 4.s)

5.s B Hi.{,&

Fxhl+vltjt+ r' Iq'f+fX trt fr,W rl(, & 5.r-s.4 W ̂tfr fr W,rtft ^

ffi"

s.6 t *itH'
I  x ( I - ro)  n f  ,c=lffi-col /v (2)

df'
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C_f+ fo f zzoBa WtyE-, BilL;

11_[ffi4ffi r,fH, Bq/cpm;

cb-iifll a Hffi zzepa(H, Bq;

R_Zi* F.! tr ,k+ , o/o;

y_ffi #I+ftF,, L;

XN,f++8fr (t).

6. E &+ftrrFSE

trtk+ : 93o/o-98o .

A+ K#k-' [4 -*eBz].f rsoa"

7. ffig&d

ffi#t'+ F,^bfi% Kat , fjr+[#f+ f' + yfiEt€ltt^ylljTl3Rfl{ zz0pu

trE ieE-X,M/v H'! ffitEIR* "
8. trEBftI
8.1 EI+IE'IF)IT , A+I^ffilXWUU*SHtyIll E(nE--t A rn#-firxrFB,

tE xt T ftV,ft#Utj #t ffi E Xt\T, X @ ft.Ifr *+x€ H E +E,#UIJ # Ht

X,F,trltuE*X,4.

8.2 tjl€ F+, A vR # I # tX K B it rk R kf # +€ eh #r n fJ-,€ iE rF A,
D)ft,M Ftr Ft fq )itr t'+# "
8.3 & t{X# F"er,E-*H,,NrF.JiR rl Kt+/L " lr,Jfup Xrh+ Ht +,dlts
thl+ )L, lq - €,vFf XLHEF"EUIJ€ Fi jt?i EA'fFrt, *[EJ- frVY.toH "
Eft,atllj#Fo nt, &K.t rfu,)'aulj Efi-tjF.afrx"
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8.4 ,f H,iF 9 |   , ,X rfiH f,€.tr;F , ffttr H, E R.€ .

8.s xtf 6+8fr{Kht.4(t+, E x€gip&rlrl€Ftlul , 2(t+ilt)aft,+E,

&iFp/fl F 4.4"dFhXl6B dt ffiR, F/fl f;An16gl,fi.ttf tft. g lX

K A * fnMW f,WH ftt, f)v1kt'lt+ W Efh W *tmx T, iE IF-l+l "
s.6 lo%Hti+ F, l$,+4i l+ "



E, /( + 226vu t)+Ft[lJE fi >t-a rfrh,l,y.f.'lfu.#tnljEt*

r. f,*&#
(zlt * ffiW a tkflt+LM.t HtvIU.€) ce 11218-8e

2. IF.&

ffiaek+k-Ehwh+vlF+t,t6, +niE w\Rrlt+ Ht4ffi , ni(-+tt Ifl aPl

www " ta tr ffiwk ft& T HtrF& +, F D)6hwh+h 4II h JE,Afr ,fA *in
r?-ffi, 49-I& u ikAt,lLM,*+W " 6hwh4h+ntni€_ma{willFilljkW4

k, +tFt a6"k'ed,l& L=MwLwh- ffi (EDTA) jF& + " zlryk

Lwh€.fr,iaahw_4n (+fr) t))/.c.4+b" ftEhwh+n (ffi) 4ffit+, f)r*, H

1KA,rn o #vIU*EvIU€, 1+t,+ X."

JIU,€ W "uF(aieq_TpR.t rmn4r , tft 84tr t rc% "
3. ,fl_#, jk&€ifri||

3.r 4XWW&

3.1.1 {KAin o tfrillj*E.

3.r.2 H,\t/ l"

3.1.3 H,\ i ; \ ,€ '  10mL.

3.r.4 W-ffi+fr A<F".

3.1.5

3.2 ifr,f|J

h-lF frA inEA, btfr fttj41{H f+6trxtmtE4+)lL+,6,)Ekv ^tfr
i{f{ frFK+Wzl<4 E +fr,F-frVzk.
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3.2.1 AHA I l lg}gL"

3.2.2 aFiWA z llllglL"

3.2.3 ,tkZ.,Bh.' 99Yo"

3.2.4 +k45rft,Afi'f+tFrn ' l*ffi|44.6g /t zkd{wh+hftvzl8e Icrkffi"k1T

t+oOmr zlt t , fiv3}}rrrL 6PigA Q.Z.Z) , Ifl ,kffi 6 lL.

3.2.s &rlh+frt#& : fi\nL,lEMrT}g ft,rl<nhw1ruf ^ + +ffitr+FrL"

3.2.6 6HwhWW; (2+t), 214-tF,aYW.fru llFtl/ tft,d .

3.2.7 aPlEAi6&: ( 1+100), r16.4N6HWAftv 1006fxzkJflA.

3.2.8 ffiHFAiF&, 3s}stL, #ffits0gtri*rlhf^ +, +ffialL.

3.2.e a\w{+h#"1 tF& z r66gtL, lEM166s4\w{+ftlPb(No:)zlf ,t +,

+ff i  ElL.

3.2.10 aH HA4[fi ,f+tF& : e.5t7 stL, Wme.517 s aP1 EA 4XtBa(Nos)z] f ^

+, +ff i47L"

3.2.rr Aq"4L&WiF: ( 1+r ), U tRAAkr&frvr(+tF,*JE,A.

3.2.12 4,Fai+&: ( 1+1), &6Bf +fi++TzJ.,\ jt,l+ r/6t14frwhzlpAt4{

fXz]tt, :tfuA "
3.2.r3 EDTA tF& z 93gtL, iEMgZe L -frXW LWh- +frf zk f , +ffi

€lL.

3.2.14 d,fA EDrA 16&, sffiftF, EDrA - ffiAiFW 3.2.13) fuzl+tR

aak &tF& G.z.rr) JE,a"
3.2.rs W &&+ftfrnli#W z rgL, Wffio.tsg W &ffif toomt ̂ +.
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4. i-*sllEft+h!ffi€

4.r & f 1{ifl Ht o #;It]#E D)k+frtrUtlE +A X+kW *F, A lfrrt

z-*H'lvfll p-r*.+rt ftfrR-, X*1+'fd Wtulit#.+h FA +Zf4 Ht Lt

lr,JXK "
4.2 ih4x*.+*_N_+ a fuf{ffitr:&^+ ̂t+frjtptr/E+ffi (226Ra) , {R

HsF&ft*W,rtl iylt].R.

4.3 f}*rlll p_r*.+&'\ (1) il+,

B- 
c t -cu (  1)

C o F

-L ,L
r \  H .

E-n trIlj p-rf.+, cpm/dpm;

C--zlt t#ltvAtrn it*.+, cpm;

cb_1x wfruifriljaim it*.+, cpm;

sr_ffit6)8ffi e *F*_A +, dpm;

p_@ uniLajilw|4I 4 yIlJ E ft, yF ZtEl tr +,r4 jg t K *. "
5. #+Fyw
s.l ffi68fi{K^t+#t+*ft

5.1.1 4f,5.0-10.0L zjtt'+t€HHtB# +, hv X20mL +k+VJE,Afi'fA

iF& (3.2.4), ift++AA " ie1ffi1ftt+T'6,6hvA150ml- 6Y,W.+frj6tK

c.z.s), tY&ffi,++3-s+14+ " fr?EjniR-E , tfr* I-EH& " #tnft"

# soomL'Ih,fuT +,'&niF-*nTn, W* -L F*JF& "
s.r.2 9fr,1F.-hv.\8- 1OmL aPiEAJFJR 3.2.O lEh+RtE, f iR tzSOmr
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*AtF + " FJ aPl FA rF & Q .2.7 ) tft:K fn *Xtf fp ,iR ,#,EtRtft, j_T;k e rL ,

+
5.1.3 ratF&f ipAsmr t?i*FAtF& (3.2.8), zmL 6{wh+E+t.fAtFW

3 .2.9 ), zrlr.L 6HW.+F.#,'fA iF & ( 3 .2. r0 ), +fr, A " H a7kt#;6 W.( 3 .2.r1 )

1Eer6& Efr &e, (*. pH t\*8. ipfl 4ffi , E+ffi++TJHiplmL 4

Fai*& 3.2.r2), 41T4*p"

s.t.4 4+njF-ft/} E, /fJ # rkR. e.r.4)'fr.*t laHW" ftfnip-*t rr.

H,\ifr E (2.1.3 ), H,d.r\H, W* _L_F* fr $-" *ktFfrvntEH 10mL aPi

EAJF& (3.2.6) rhWWh, t0mlzkfttA-_|^" hH,\.4\H, +*k

K&.

s.r.s H tomr d,l& EDTA tF& Q.2.r4) 4+H,d.ir\,€ + HtyX,rE4*134€

xlF:sln* itAPT+ , smt, ̂t6H,d.€ , jft,WW-*XE -**t4 +,

FIfl5mL zjttrih*kffe" ##+**h'/ih,tf , $-fr,fr-frr*j8ffi" Aq${.

ip* D),ltv&:EM.

s.r.6 &TW WAT4iHir )/k Lwh 3.2.' Efthwhbnfr,i?-€frfi+ Fh

EFf€3iH, iETftl lal . ff i IRH,'\ '€H,\AH, #-[l*rFW. *E

ffJ romr ̂ff i IA+T+4llAntEAEl3rft H,\€ ,  ̂ ^1ft,q. H,\4\H.

#*LFziF&.

5.r.7 zJr,\{$5f H,\i.;\,€, lLdfi"wh-+XflRt^fr " frlhl0mt- rl{l+ah"wh

+Xni€.+nl3tft  AXAW favRlftr]. E Hk!4dit+ X.H (3.1.s) Htdif+ffi-

^ " 1+^tRK,6 (##iR, *E 4E t,R , D)fuEhM_4ntrJR ffik),
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1+4Hf . 4*|1ABvf;, E u#JI{*E (3.1.1) -tUllEi+M-, iE,Tit

X.+XFlfFl "
s.z €ffi6ie-frHl(4+ (>5Bq/L) W+Rrc

s.2.r inrktrffi#&tu\T 14 4xtr diftrl'l+ff,Htzltf* , +R$I+A<#)tu

10mL 6HwhW VV'4F'lltv X- F-l#fty'Ht aH sA (3.2.2) "

s.2.2 ri l^t+ *.tpAsmr freW-Ww-3.2.s), Haek&t#r&( 3.2.1r)

,qarA'i4 " *Ehvx2rr.L 6HW4h#"6t6& e.z.e) fu2mL 6{wh+rl.*\
'f6t6& e.2.ro) "
s.2.3 WEiN-hp#*Ai*, zlrtoiH Wt&+E'frfi{iF}R 3.2.15) Affi++T

iHip4HAiF& 3.2.rD EtF&_ettLr&., +lt€svffi, 4{TA*p. X

T +i 3.r .4-3 .r.7 ) 4x d #'1 fr Wit '41 &lF "
6. tEX.-iI#

ffiW uikN'lhM,#WieE-+E;\ Q) tff,

o=ffi e>
df'

p-{ + fF Ht a iikAt tEM,* #t WE, BqtL;

v-/j(l+/6ftR, L;

60_h +kH_ fr" Bq/min Ht ++ &W t ;

Xl .t++fqd (1).

7. fl+E{

+V,#tr F, hlfr %R F't, & +Rgt# Fo + :rfi E-rut+^UlJT ltRfi{ zzopu
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irt E WE eM MWtr'EIffiE.

8. ffi€Afil

8.1 tI{E4x.#AtS P-W H rkFtSX N{t/fl , +Af R+4lt N "
s.z toNffiMF,lfi,*'frt+ "
8.3 '++(fi, r-2 ,Khvtr'+tfr, i$&illl E*xHt ffiftfttL"

8.4 ̂ n t)IlJEht h 226P(a, 223Bu ftv 22oRa Ht)8, 6)eE, * + X.D)

226Bu ga#-fi"
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ffi*,q, &ffi^i'EFiER+4
(8+ft)

Ar ,dtt+W-xR. Atg hffiTt{x KV:',kiffir!trHUl ,ltfrXt+*I,.R) #(?f .

tz *n i*Fh I+1Ht4L+id,itJ, rt +€€" k+V . a{rlh.4\. aPiwA4r1, qt4gHt

AR'/K . EF-tklf.m 4H f RB F' fr?itft] ht, fvi\tlt.FfrH itfitj #r 4 h IH "
43 trnE.anrl{+b . 4I Fi, ajilW-Wrl ,T 6A d E k 4, D) ft,6iir6..+q ffi t,,X

F FtEIA , #,45ErAf;'f+j6& + Ht45E.

nq !p+.fx 1xsl3 ^Ertw-flnit 1l +iF trvlrl €, fl$ /t^$rl? E w wnjf,wh+nt 7 s0 -

800c HtHvEiP +*\*h,Et|E , 1+t6hE6.-+\#tk+ P * R, R:m/moxr00%

( m .t H t 4fr t+ JIt] € Ht fi, W.+F. ffi A, m" .* & 4 H, Ft {,ii, EA 4rl Ht lE ih m E ) .

Er+H- + t X I6E" z-t*Ull.€td+'ttHr\/t ' E: (c,-cu) /c"FR; * X

itF-{* ' D: (Ct-Co) /60EVFR, f -H.K Elf.-frR-fi'zkt*ilU X-wtffr m+i$

t+U{€ ffiFfrrlL+\#ta, BF R tA -*."

as Arv* Ffr IIIR-W +E W a ikAt,fhE,fn* W + XE {fizzapu k! g € *r#-fi ,

wtL&226Ra. 223Ra fiazz+pu = +vv,lrl\ATryEffi,lF)[T, E4[226Ra Ht+4+

Wfi\KX., ,[,l 'tt* A (^+I+) * erfi 'K nrrtll l6E" 4€ilt€ltt'+F]

Wth.M g1K, it#'.WhiIl\.*4i6d +ffiIVl\K*.1Hr't, q AR 41F16
-r
I F

. . ] ! O

A6 rv ffi 1 ffi +EH'! +^ CI, it4t,lA lEl'fn t h'ltarti&A, E &lflA ri*ilrl R U
'filkirE,AW-FW E H't, )n Nh"txK*vItJ F++226Ra r&E . +M.Wzztpu fi
226pu & H *K + W VV_,F,] X#i.1+223pu tuI WE_ " Fr E.fil httR e,inq-)A *
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226pu ftazztpu wwE-EF bzz+*u w)&8" g * , )+Ji+H*</14.W223Ra fu22aRa

W # X*-A I+1 +thlllj.€ Ft rt i*'t+ il, W + Xv?ah "

2 ! a 5

K 41 fffilE'fn*F o if,Bi$65

I

t

*. Ar ffi-226f a if; t4ffi r'j lsl frligK
Ef l4h ITZER&.r

0 1.0000

I 1.0 r 60

2 1.0363

3 1.0580

4 1.0798

5 t.t02l

6 1.1238

24 1 .1892

48 1.9054

72 2.2525
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I

l-Hffffi; 2-t*F-4E';
3-ffii**; a-i$iffi1ft;
5-ffiffiF1; 6-ft4;
7-Ftr*SfA

K nz ji*Hrtffit+*E

b

r-Hf*ffi; 2-ffi.E'4 ;
3-iH9KEqit; 4-[ffi9ft;
'-ffifftw; 6-iffi9ftEr6T;
7-trH4FfA
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5, 7y++t ltftfltf E:+i^ Ft*_= E +ft#Hlt*
r. *.]F&w

(A ffi *'+tr Affi)C A r' + itqt,l++ht ffi. x*+ftv fihHtyl{,€)

GB 14883.7-2016

2. tr4
&#ffi^rlaPlwA4ptrET, A 8-10 +ry,1F,+trKffifrX N23s ft].,h

aHsArFw ++qx+LW%6+tt "
2R-lN'HNOr+[Th (NO:) e1'- S (RINH) 2Th (NOr) o*2NO:-

*EfU,/Tl +f &A@lr ffi+ TftYtu fr,f,€.EPB H ++6+rr Htffi,F, ,

I{ 8movl AEAi&++ I+K++I" &Wffint] frET , v)l&Fufrf' nr h fr.&.

i^i i*Ht^ + 4liIt] H l'R.t o.or4pgtL"

3. ,fl_#. iA.&

3.1 'l)L)LEit "
3.2 10mL. 100mL H ,\t/L "
3.3 bifTL+, R€ o.lmg.

3.4 100mL H,\ € "

3.5 60mL. 1000mL *fu4\&i,ffi+ "
3.6 3cm W-,&,W.

3.7 l}mL EFfrn"

4. idill. Wfrftfl-
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ffr l+|ir"^tj , lh++i{ Ji fr # rl , Wl*-ftlff. AEKtrvEv! tltfi rtitr{

tu*hF.r!4lA + t+.FHtlk.

4.1 t0%N23s( r jt_fr,)+r0%tr EH+10% Lw.Lwtr- - F +Jft,4# ryyR "
)fl 2 mottL 6{wh+'&t EM-l+] .

4.2 l4,fua{wh.4\6iF; s00 rt A.R rr,Wa{wA4nhvX)'ErYftvWArY

33n7L, ir#v. IEME, H*ffi#6 soomr-.

4.3 0.05 %lF-fr.XF rrr vEw, tr4r 0.5000e ,fERtrF rrr, fiv pu /t z Vlwh.

ikrlBffi+ffit+E looomt..

+.+ 4ktv"4# QomgFe3*/ml): 10g xrYeIN-,#rWf- 100mL0.1moVL aFJ

EA+"

5. ,lffiyw

s.l 4xsrdtREir.t+, rEpH lth t, E€,/F-Lltv#*1ffins^4+"

)tpX 60mg +h#tfi, ETWfr+ft,++TiffiirWAzK, E pH * 8-e 4xT

Htr, l(+lnfr-tWW6, +d*-Lffi&, tni€-fttX 100mL H,\€, H,\

+ *-EH&. #zloA_Ltrl #,.l ttrfiHWWh+nrE, itiR, JIJ 2motlL 6{wh

ttRrA2-3 W, 'k€tRW.kt46W" iEtXwhEy'1 h 2moUL ft

fr, 4+t1,k h rcmr"

s.2 KWWI?A 60mL i\& jffi+ , hv rsml l6,ffi6{wh+8, +X,(FftNvV,G

i/t4H:,rktn :r:2) ip Nz:5-: F XtR A+4[f. , ff i ifr s ̂ ++ , fr?H^

M E , +*zl<M.

s.3 D,\ smr t@,fu6HW.&ihWA ilLM "

4 l



s.4 bfrlX smt-. 3mL Ht 8mol/L +AwhF.#+i, $rkFffi s ti4f , F,

+Wrf.-RtbH 0.1g f i4fiHA. 0.5ml40%ft<*k 0.5mL ry%+EA

Ht tomr trEfn+ , +*e. hpx,n€,flj 0.5mL, /*l Smol/L +awffift

1_^\E_"

5.5 yFW++  3cm VV-,&,w, XCfl 4 H h 6V?,, f 660nm vIU,€ +rfr.

X,E, E lF fu E, -Ltr|+ X+I6E "
6. ilf)E+Wy&

H& ̂ H trtE+fu ffi EF W ffi#tftr il xqx, XiKE_t),tS + 4-,B .

7, I(Ffr*,

4[ 8 X 60mL Ht4\&jffi*, ,tr lomt. 2mollL H.!ai{wA , +frlEahhv

  0.00, 0.30. 0.50. 0.70. 1 .00. 2.00. 3.00 . 4.00pg 4L, l\T tZiA

ffiER s.z a s.s *frrlYFfu&."
8. ,EX:r'#

+ F L

N- fu IIF tu **Ltri++I?,A, F8;
y_/1tr{fftt", L;
tif-7if, tr,]t+ , yo;

c-+ffiif\E-, pgtL.

e. ff.#e{

F N
t - - - w.v
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+R+t+ fi /i tfr + Kat, fv +H.+# F' + i6 EtrErt#iiil T pR ffi 4f k!

trEieE l'ffifjffi+,SG4R#.

10. ffi€8ftJ
10.r ulJ€&#ais p-werh.tafii dt,l{IfJ .

r0.2 r}%Htt'+ Foltl,*'ft H "
10.3 '++lW r-2 tUtptr']Atfr.
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i . ?k++Ihtf;[1|€ti7,|sFt*-rRPo #ELt*

1. fi*&w
(^+ +I#t^tfiu t) cB lrzz4-Be

2. IF.g

zlt tf * rtv X4*+\/6 ftv A'a"+L+fr E , +Lfu 4*D), AF,t +tt fu ̂  + ln

iE. /TJ t&a{W:6ffintE , WffiW.€{ ='fr,*€.ffi+tfrtrtiF+4r E F*tr
i&#,fA r&Wr+I' HHA-AFAW& MW-LL' trHEA-AFA ly ffi + , +Ih
'fEfi,,11FilIA,Fk +e&6+rt, t bX,X,E-|+ 660nm AJIIJ€+W.ftE-.

i^n *k?i( +4f til{8ffi H o.ot-0.5pg/L"

3. fSt

,l<trW. 4h,K E^frlt€{ 10ps. l00pg ftf , *U-+R4ftH"

4. i*il|

4.1 ff i ,k+rt: MgClz'6HzO.

4.2 AFavA&: r}Yo (V/V).

4.3 6FiEA, WE- 65.0-68.0oA"

4.4 6HHA)F&: 3mol/L.

4.s fiHW.W4R: lmol/L.

4.6 A.Azsmol/L H uA-0. lmol/L AEAiF& .

4.7 0.lmol/L +FA-6mol/L AFATFW"

4.8 (ftFufrFIIIlFi& z rglL.

4.e aek+fri#&: l0mol/L, trw200g a'Akilfr, HA<iEh+, ffiw
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F soomr. Ii frtWLmffn +.
4.r0 +ItrrErF/n: 10mg 4J.-toy"AHArA&, frkMxtiF *rtf

0.2%. /{ AFATF& Q.2) ,l+t.d r0mg +}.ffitEWWffi#E l000mt-,

fbi6&€ ef++ lopg 4l "
4.lr  =H€.f (TRPo) +WdtiF z 50Yo (m/m) ,  60-75 H "

5. ,f{#. ik&

5.1 WYetri+ tr, fr 'IT7mm"

s.2 ̂x,xEj+ "
s.3 H,\yXiEi/l.

6. 'tffiyw

6.r +41 &,trtril|r?&

6.1.1 f,txE, htA'g

/fl *H f zk,l+ ='Ift,ta,w <+. I I ) rR& 24 A..Ht E + * _L trffi & "
I+|a{&.#iin G.4) +ft++Ttew 2 zJ.Fl, m EIirl*H+^kA+,14,

H *WT, Ifttttffi &.rfr-ffifrF,+ "
6.1.2 +\y,&.EtiHtfil]6

/fl JH*1+ftiE'* 4H Atr^+4ti (s.1) +, FH 70mm. RHt

-L. T ffi ffi DEKE, ffi,L'W 2L IHE, tr] 2smL a{rthtFw (4.s) D)

lmr,/min rii$€]t#."ffi@.Fxi&tr (s.1) E&Irl "
6.1.3 +Wx&,f*trHtF4

letkftl 20mL +wA-SEAiF& Q.O , 2smL zJt. zsmL aPjEATFW
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(4.5) D,\ rmLtmin yi[€€d#WetrtrE&l+1 "
6.2 F ft +tfr

6.2.t 4[^# 10L, hvAF,4N,1ftiF& G.9) WS€plcl:I, hv s.rg 6.

k+x (4.1) . E++i8.t 500r/min +fr++T, tx.Etaip romr. aa"|t,+friF

& (4.9) " hv frfrwry,+ft,++*r.l'Et, ikY ls u.J.'Flxt "
6.2.2 #*-LF*H&, vXiE4€zt H,\E+, EW&h zooorlmin TH
,\ 10 ̂++ " +*-LF*.friR" I+1y'1 6mL EHW. G., WMfuR-" WffiW

Ald+t4TH,d. r0 +++, t-EfrW.D) lml/min ,iii€€rt+ry ef"
*i' l +  o

6.2.3 It1 ZOOnr aPjEAyF& (4.5) D) rmLtmin )t€/tr6+4X&.F=^M,

*E ft1 2smL zktlA, ift6* E-h 0.5ml/min.

6.2.4 H tOmr +EA-AEA'6& G.6) X O.3ml/mintiil&ft+W-+L" 4{

RffiW-W_tlXt4 +, EH.@'{i _Lr&-,lF-K + "
6.2.s i+-Ldtht6 + HtrtE/fl +HA-aFAiF&( 4.1)wffi+*  10mL

trEfrn+ , hvx 0.s0ml. ,fEfi.xFIII (4.8). IfJ +EA-AEA'F& G3)

ffirtFTr\E-" 10 b++8, l+ttt#&trx 3cm tLAw+ " X'fEfr.XFIII

WWIFSVLW., t^X)LEit (s.D 660nm AvItJ€+,e-X,E-, ))tr

lF tu 9*, j_tr H +H& W+rE "
6.3 r(Ffu r),*fr\

r?&&qy_ 0. 0.05. 0.10. 0.30. 0.50mL +Iff i 'EWil ' .  <+.10.1) E

f - tHffiH w H *rk&W#f tffi +, & e .z.r-6.2.5 *11 " Dll4fult{'
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rrIWiF-ff6VV,rF-, i-bXX,Fit (s.D 660nm AiIIJE+WXE_. h

ffi%.*.tLE 11 NW E , D)+IE lt tFS tF , W.X E- h ̂  Mtr14^ fiJ r (F tu

&"

7. ,#X=i+tr
ct+ +efi jKE-txT{ tH,

-+: l+

c-iit+ + +w)hE , LLE tL;
w-A j-lF fu *. j-trt+trJ +LE, vsi
v-iitrf ftR, Lo

8. fl+e{
+W+trFo jltfr+XEt, &+F.gt+Fo f i6 E-tEit#vIlTpRW+Itrl

)LE-E-M& Htffi€ tffi* .

e. ffi€gfrl
e.l,naf{,f8fifi+Irlt6wHt,f{Ifl ffiz^R rtEd r f A, 6 fl.\ *yt'rij+l Ht

irl,€ "
e.2 &b tfr +, # ffi E X-tfujfr frl *b X, X, Eit ffi W iM#. E tfuF(+ fti,
,xrfr€rc rlF tu *."
e.3 E rkt++ &whM.AEfrH , 6&rlhtF'.4 +Ifu,r!,I ry,whtF,.%.+Ip[H +

tTh (Cor) 
"-1, 

Am*woH+IWre-Enft-" ]}LFt, nTEAtffi+ipA{€,

k A, M- 4I fi, it jF E tN 4"r+ * #t rk 6 N-'a LN, +t( Thz oz . 1 1 Hzo ) ifi iE .

e.4 Ifl ai{ whwwn tE Ht, V tft_,Eir A, 6{wh IfJ E D),W rt Wffi f, ,fr_ h H "

W
l - -u-v

A ' 7
a l



J}ht6ffiJt[trt,Fitt, -- p-ryH,\ , Pi )LnlwhAffi'f+X- +,\WWB&+"

e.s h+W-rF-EKEtf Ft, /,ylFl|€Il.

e.6 J)rlE4{i$trtd X-WHrkEtffi N I*-EI .

e.7 t}%W# f' $L+frM "
9.8 '++ld- 1-2 h)wffi/tftfr "

4B



t. /(+tfir)+fifi)t
1. t*e#

Mffi K4'1fr,1+ F, +'dk?ilh ffi //ttfr n*) ur 840-2017 + #h.N,fr.X,

i*. Hl+fr)bt (&rjh=TBH#lrEI = E+*€,ffi+4x). 'lx,x,E_
i* (&w_=TEF+4f,).

2. witfr)t*
+n *€/fl f ,li Ifi,zytr (H,#!fu,* . jt.T^. w*yRllFikF rk)

+'d,t-A4h HtJIIJE. rbk.X,fr.X*xtZ"fr,/tt+ ffi + th#r vltl €ffi H*

2.0x 10-8- 2.0x10-sglL "

2.t IF.W

r'J & at+ Fo F hv^ Ht ft-xJg SEr{ 5 t'+ F, + thwt H + +H, - f+ f4

+Ht %6+rt, &Hrl'iii()+ fr,il?.HtF( JltTud-WkF Lfr.X, +H4h4-A
E- Effi H A fti , ft.X5EE 4 flh?,E I\trYV.,, €TYIIJ?fr)L5EE, it

Htfr.4++h4*:g-.
2.2 jfrnl

lh iF fr H inEA, b ifr ftt4 I*-m r+ 6tr 7,rre4 €)rlffi )c #t ̂ifr

Ajd,n{, *44/fl ,Yh iffifil &ffi*H +rlttuKtFrt{" fh IflwhEWH tiqE

lRE Fti4+F +lfrfr,Wwh. a{whrlh1t-rk]4- h pH:2 htaPiHAtF&" affiffi
qECf{A€Ft, +iT$*fr T &,

E t6& ffi ie E-#fr ,t +ht ffiHt E )f\E-fti, +'1i h tr 8 @ ll (mortL),

EWf++h cllr'Jfn c GrNor):lmouLh giBWftteE*fr hffi,€i&
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Eftt, +-(i-hfr,@/+ (g/L). 'd'h-rt,@ef+ (pglmL) +, EWf++h

pllr,llv p (U):lmetmLh lpRl6& jeE V,ffi.E^M.hil', € Ht tr++ h

rot'fflnp c,r (NaCl):lO%, kt< 1009 V.WW+ 6A rce A,4N_,1fr , Flt l0g

6"4L,4fivFt eog zk +1, -+'fi TLEAN;9p KWW.WE_D)I+F,ilX"# il ,

€Ht t++ h vlr,llv v (Hcty=5o7o, k7'. 100mL i^WW-++A i&AHA

5ml.l , +I-LfLEffi.

xt t'i't E +k b tfr i t +'H/A ffi i{fl D rt li 4il 6 EvIlJ E, th 6 E

Hf Tfr,lk+Htifift] Fft|.,I{ t*-{Ajt&.

2.2.r 6PiEA ffi.Eif\E- 65.yYo- 68.070.

2.2.2 6HWhiEW: c (HNO:):1mol/L"

2.2.3 ilhfr-X,M5Eflj fr-X,WfEI*M.4zJ.t 100'fF "
2.2.4 /\r#,k=+il ( *€ ^xi* fr,, t\-a1N,=1hd-Ett 99.970h) .

2.2.s hhffiWrl:&jF&: p (U):rmgtmL.

2.2.s.r ,lrA-1tutrWB&rFe

14* H txt|ihtffiirS Htl&tmtCjF W.rc h +hffi)&tri6jF&.

z.z.s.2 FitE 4fu fr' vEW &tF e

trt\'+"k= 4fuiik"4ffitP * ssoc K*k 0.5 rJ.Fi, 4x,HEtf)k*

#+*pAEJE. fE4r 0.117eg t 50mL )kht6 N, IA 2-3 f^)qiE

E ltvA smt, atwh, f H,#*int. hv#tEM+K kTi[t ( +dft]tEE lh'

rf W,H ), *E )+JaHwhwh(N.,rl<WM, R-E# x 100mL B.Efn + , )fla{

whwh4l,rl{ffitrE-tfrt\ "
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2.2.6 thtr?E + 14 rF&' p (u): lo.opg /mL

4f, tmt lmg/mt, 4fitfzFts &WW, /fJ pH:z Wa\lwhrlh1*.rl<ffitr+E

l00mL.

2.2.7 4hffi.rEr(FWiix: p (U):0.5 pg tnL

4f, s mt 10pe /mL Ht4&t6€ + lE yF&, /fJ pH:2 W a{whwh4L-,rtffi

tr+E loo mL.

2.2.8 4hffivi|rfFi6&, p (U):o.lpg /mL

4x rmr lopg/ml w+htrta+l4tF&, ,IfJ pH:2 Wn{whq-1/-rkffi

ffi6 loomt."

2.3 N#1k&

2.3.1 4h/?.tfr|X E& ffi H , 1x 19-tt -2x10-8g/ml-;

tSHTFRz 9.x10-l tg/ml-;

th,lL: 120.995.

2.3.2'P,h.Eii4t#: 50pL, 100pL"

2.3.3 +tfrx+' 4.r*t& o.lmg"

2.3.4 6 X,VV-,effi: ( 1x2x4) cm.

2.3.s 4rfrNP, tEtEffiEt3c "
2.3.6 whFil "
2.4 t+ft -XH. €+ft. 4ftfrElfrArg

2.4.1 F#XR. €+fthLfrfr

+qH€- GBrz991. cB12998. G812999. cB12319 ftu HJlr6t +tm
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€ + HttH x*n€_rt.rl/KHwxRtutftE "
2.4.2 f+ F' 7frAq

l+/tt+fif EE 4x-tyF WA 1+Ultf Fo . lpzltt*A R i++rt , ffi E1+L'44

0.45pm HtlttR#lh-*, XtRi&* 1+Ulltt' fo "
2.s //ttfr*W,

2.s.r *,+Ef6 H4R

I)),4.frt+F' , &ffF,/ilfrfrW&IF, vlll€Ff +ql€'ll. WM-trJ4*,

trNFtu? X,HE hHtr jE t 4tlA€ ffi H , ^*.rk)tv Xlktf JCtFe+

+frlrluEiE,*ft)b5EE " y)fr-X,leq-h ^St6 , 4h6E h ffi 4.hi, +

frilfr-X,fe E--4fi AEt6€ fu *., ah R-fr. X,fE, E--1h 6 A *,Wffi H, 4 *

tr*,'l&ffi H &, r>0.e95 " t H-fr-X,5EE H thAE*6,t8 VV-,(E s "
* BS# f' X,lTltn€ipAtit4iJl! E, fry g ftgk t4 ffi H ̂  itlT "
Z"Wt €)tvl|l.€ ft}Af Effi ffi R-*,,l.& ffi H, (Egp F=4XW X,#.8 f\

HEiEg ++trffiA k ix# thfrX,ig 5EftJ +ir\frlFtA, I)}kfr_X,5EE

UIR'fHiE IF,ffiRHt *.t+ffi Hlt.#Fi, f,v g Etfiffi*-t*.tLffi H.

2.s.2 t+ fi ylll.€

& F(1{.E$+* rc *nEfr tlL+A,fI,#f,9. E, & trahiL,fd# W X,#,8

haE+ +E't6 h Bh x_e.wffi H Ft hilt Nffi E .

4r smr l+uljf+ F, tF& t a xvL@.ffi 6J, Et'dkalh + ffi lxul E

Ett, vlllE+iEfrr*#i No.

Ht+ft fi ipzr.0.5mL +hx-x,ry5Etu ,  ̂ +jfu€, JiRil,R, lvF
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+-nt?., trlliu.t+ F, lfrJE. ( Ji R, )i1+ 4ktllJ t'+ F, ffi tF v?rt ll*'fef i*A

w, HElctniEF 4., nnT rt^/rlE*Ilm) "
vI{.€ft)LiEE.* N'"

Frfutf Fo frin sopr o.lpglmI. 4hffi:#rlFi*i\. (+h6€"frHftl,

ltv X 50pL 0.5pglml, 4frt6€t#&), ̂ ^:ffi,H, yIU P-ft-X,fEE-.t N'"

iAA Nz &Af t,rt& fu th,*.,f&f6 H ̂  , lvMt,*,,Wffi H, &l+f+

Foffitr E €*fitflll8.

idA Nz-Nr hhv^Htl&t6re€ftV|.,hH, M?tf rE#ri B lHtHf+
A.'trI 

o

2.6 *xFt*fr

2.6.r +h6EWtH

ffi6a+q{ (1) i lff,

6 -  (N.1-No)c.r .vrKx 
100% ( l )

(N2-N1)Vo

_F FL
f t H a
/ \ l

c_^t+ + thw)Kp , vs tL;

No-f* Fo h 4hfuvfr-X,M SEfitltf JIllI+ Wfr-X,IEE-;

5,-f vilhfr_x,M $Efi\l ,6 t+ f, ul]1+ #Jt x SE E ;

1r1r-ft' F, rtv 4htf E r lF WWE vll 1+ W fr XIE E ;

ct-frX,l&E- Nz r.t.tp ^lhtf tE r(FWiF-WleE-, vE /mL;

vt-ftX,fF,E- Nz Ft.tp X+htfrtE rlFWiix#Jffitr, mL;

vo-l} tfr )+J/J(F ht4AfR, nL;
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K-/( l+ffift+1,**."

2.6.2 +H.+&{

+n#H F, )flh + frW, fv +F.gt* Fo + if, E tElt #rll T FR Ht 4fi Ht

)RE &Meffiffit&Im#.

3. H{tfr/r}*
+ n * fr)fl t 4' frAt i*+ ( @,ffi Efu, *z]t . ]& T /t . € * W tl! ik E *)

+:dk?4fi htJI{E" vlllEffi H,lv 0.05- 100pg/L; B'& +kt e0%; tn

xt,b64t,fft *Ik++2}vo"

3.1 IF,W

Ea{rlh.ly ffi +, ilhwft H + 4 finfuwh & ed, Ht % 6+rt 4L&r{h_ T

rtgR-E+WLQ, 4.ilhifrftl rr R+W,E, I))HlAfr)bi*vltj P-4hiy"&aH

rlh1fm,+ , ffiwfLW+4R= E+*€,ffi €-E#W+W E, X E |6tXt*

t{|J,€4fr .

3.2 -i{fl]

id,n{ W )kE-6 A tfi n t H 2.2.

3.2.1 4hhnWY:&iEW.' p (U):l.00mg/ml

F1 2.2.5.2"

3.2.2 1$tf tEKr,lr(FWW ( rlfiIfl FlEr,fill )

ftl d\Wwhk rl<1+ p (u):1.00mg/ml 4h fr rEW &WW_A.hXffi t+ lr.

6F|WE tu?4hffiiCiF&"

I  (  1.00, 2.00, 4.00, 6.00, 8.00) x10-6 el f , ;
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II ( 1.00 , 2.00, 4.00, 6.00, 8.00 ) x I 0-7 glrnL;

n (  1.00, 2.00, 4.00, 6.00, 8.00) x10-8 glntL;

N ( 1.00, 2.00, 4.00, 6.00, 8.00) x10-e gn'L"

3.2.3 ryrWAffiiFrK : p (NazCO:):50mglnL

trw soe fr/'<&wh+fr, H 7kwffi, ffi#6 loooml,.

3.2.4 iflfuwhffiiF& : c (KSCN):6mol/L

t84x29rs6if"Ar6..ffi (KSCN), ff17k6ffi, ffi#6 s00ml.

3.2.5 tWE FlhiFiix c (CaHoO s):2mol/L

tKny,150 g IWEW., l+l/'dFh+, ffit+6 s00mt-.

3.2.6 E,rk (NH: . Hzo): ff iEiRE-25o/o-28o/o"

3.2.7 L =hX W Lwh-4fri6&: p (CroHr+NzNazo s): 7 5mg ntL

fiEIY'7.5gL: MwLwh-4N (CroHr+NzNazor '2Hzo, ff ift1 EDTA

=+fr), hv ) Ark, JHip arklt-Zft,a,iAh+ E , ft1rl{ffi#4 100mL"

3.2.8 aHW-WjEiF-, p (NH+No:): 400mglmL

t841,400g a\wh&, ftJ zl{WM, ffit+F 1000mL"

3.2.9'fE fi X+IIItFW : p (CzzHrsOr+NaSzAsz): 0.02glL

ft8R0.1000g,fEfr,XFIII, ,/fJ pH h ziltaHW@_kAtiEME, 4tzt

100mL BEfn+ , mft+E^\E-, t}LiF&iKE-h o.rvo" 4( t0.0mL a

iF&f 500mL E-Afrn+, ffl pH h zffi4{whwh1t-r!ffiW3^t)E-"

3.2.10 =w x.

3.2.11 wL'R"

55



3.2.12 &WA = THH.

3.2.t3 = E+*€.#.

3.2.14 t, 2-'f. (, -M W Z_,WA "

3.z.ts ffi"4lilfr , (fi*.tfr, "
3.2.16 ff i4LW.

3.2.17 aek+fr "
3.2.18 aA4L+frtF&: ry (NaOH):2\Yo,

3.2.19 6HEh- ffiAnp- 6s.yyo-68.0Yo.

3.2.20 aHFAiF&: c (HNO:):lmol/L,

3.2.2r &wh= TEH- - FXWiK,

y [(C+HoO):PO/CoH+(CH: ) z]:20%o

4x - X-l+ffiVt &&-= T EF t(c+Heo)rpol , Ifl + I+ftRHt 50mg/ml H!

6kwh+frW&tft6 2-3 h, W IX rll.l4'A +,|4. 4xiftKltHt WwA= THH
q - F Xlcos+(cHr)zlti l6flF,VV., ra 1fu4 .

3.2.22 Jnar#fll, 14 qs 1J1ffi,1\,1fr)t'h*-h z (tlffi,k+EWlfrWq:H6.

3.2.23 = E+teffi-TLHtFlA

trw 1e.33g =tr +*€,ff i, rFf4aH+ , +ffi#E 500mL.

3.2.24 Jft,AffiffiNUJF&

(1) 1, 2-41:itWLwh (f4{ECyDrA) iF&: p(CyDrA):

60mglmL, tEW 30gcyDTA, iikL 500mL :llkt6+, )tvzk l00ml, iffi

)tv z0Natfuk4fr,6& EXft,+WM " *8, ,ff] lmor/L 6Hrlhi'*AAIN,
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4ht#WrqA +'8, F/fl ,kffi#4 5ooml;

Q) ffi,"(N,+frj#&: p Q.{aF): 3omg/ml

t81x ts g ffi,,k+fr, I+J ^i*h+, ffiff6 5ooml;
(3 ) 4t+ I+tF,Ht 1, 2-q' e:fiq WLW{VE-W ( r ) ftvffi"4N.,1NJFW

Q) :tfl1, Fp,FtJft,AffiffifitliFW"

3.3 IX#W&

3.3.1 ftfr,fr)i)iFil +A jfrh,k-i{-#.ffi H 320-370nm; JIUEffi H

5x10-e-1x10-59 +hlYh.

3.3.2 jE)ffifr*Tfr,W.k6 &<lT' rEE"lt4tl ll00c.

3.3.3 +HtLq,, trEGh 0.5mm W4hrL-i#'WXW-ffi6, fr-i#tfr, la,

tt/t4h 3mm HtEtF.

3.3.4 4hW' fr'al10mm, W2mm.

3.3.5 -tu|N.,+filIh trt

3.3.6 q4frtp, Erf,ffip+3C.

3.4 t+ft XR. €m, IF'frHffiNW

3.4.1 f+F'XR. €m 4Lfr,k

H 2.4.r "
3.4.2 f+ F' 7frib4

Fl 2.4.2.

3.5 yw

3.5.r ffitth fut*,*ft\
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K ffi"k+fr 4 Jft, A B fit] rr\ Fl tu t .z.z + Ff Hf, fitJ Ht # tm € tB e *X ftl B
tkfrlW- k, Xt*rc n t,[, |tft fr A. *Xfi] W-tkW *(+ h, i'']& (Ak'l& )

JEA 980- 1050c , +WE#ry, 20-30 ft) , €X 5- l0 ft) , v$*lt ts

b++ fr, EX,H.ft.X,X,E -it-LvItJ P-9^n.X,fEF" Iflfr)t5EE5rt&Ht

+h)eE-rcW, Afi{d,w *T7t?*htffi)e tut\"

3.s.2 # m ̂tfr
3.s.z.r &wh = TwF# W-4hCfiUIIK+1x

4x r00ml, Gn4hd€ffiE) *trikA 150mL r\&i,ffi++, leh

hp X 2mL 6rt"4$.+ t}&, 2mL 1WEBAiA&. 6mL L --nX W Lwh- 4fr
jF& Gffi"#"HH-!4(t+, {Fip nr t\,tua{wh_4fr#i}x, XrH Ih ffi,W

t+/t), @ltvA-f+i*,ftj Hfv+&e " ftJ 1:1 6ffW-et.. r:r A'*,,k&iE-W.

,qt pH h 2-3 (ffiS pH i.iifrtE'fr), hvX 5mL &rth=TEH-- F

XiF&, ^^ffi.ifr s ll4f , fi?E bf*E, +*zlttn. ,Ifl 5mL 6\wh&

J6&rfHtlLtH- rk, -+)kf.f 2 +4+, #*zktH. )tv lmL 1EfXf

IIIiFw , ffiffi z ttt4f , WE_^ r^ E, l+T trrktaa+F4,R€rr\4[f;13r\

4'ffi"IL.,+fr4 iE,AlAflj Hftl WTLEXW k " D)T &rc Fl 3.5. 1 "
3.s.2.2 a E+t€,ff i+4r

41 100mL GnfuE?ffiE) ̂ f+niA 150mL r\&i,ffi+^, hpX

zrt'tLaHWfu o.smr, tR,Affiffintlj6&, +*e, hvX lmt- = E+*€.ffi
-4 e'RlFjit-" fi^ffi_ffi s +14+', #E+l tr E, +*,l(+H, fr-E+4L

A t)LM€I5r\ 4ffi,k4fr&JE,ABfU)tiftf 'Wl.4*ixWh , I))TWIF [4 3.s.1.

58



3.6 % Xk!*rlr

3.6.r ff i*AWiIH

+il6:E-+qd Q) ilw,

c=
(A-Ao ) V1

Q)
vo.v2.R

+ d r .

c_^# + 4fi Ht ifr.F, FE1L;
A_Atf tC & eilA l+t+ fr Br^ ̂ Wk W+il€, rrg;
Ao-TtA h+hE, $El

vt-fa+ry (r|+ry) &,KlFtF,, frl;

v2-I{f yllEht K+flx (4,#4x.) &{+fq, rnl;

Yo-/ilfr )+1 ,ktrI+tr,, L;
p.-$trgrlf."+, yoo

3.6.2 +R#e*

+V,#t'+ ffi ̂  tfr * X.ft+, )n+F,Et+ F' + yt E-iArt #vll] T pR W 4h tr!

ieEkFfuffi ffivFtffi#"

4. ,|)h/6EE

+n i*€/fl tvt*rF tlFikF-rk+'P,h.E4hHttIUE" JIt].t ffi W h z-

100pg/L; tnxttF€ 4ffiElkf+l0%; ,+EE,k+tf e\oA"

4.1 IIF.W

&d{whl' ffi+ , ihffiH + hnhAHA& +_lF,W% 6+hti|.Wwh=T

EHE€ +WE , %.4hlt,nlmn+4x, D)bxx,E_i*u!] R-hil "
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4.2 i*,firj

ifr,fl1 W*ed?f<frz-* H z.z"

4.2.r 4hffirEtP&WW, p (u):rmgtmL

E 2.2.5 "

4.2.2 flkffirF + l4 tF&' p (U):r}pg lmL

E 2.2.6"

4.2.3 &[lh= TEH-HJ*tF&: ry [(C+Hro):Po]:20%

41 20mL &wh:TEF ( efiIt,ltHt) 5 somr alll;XjhJfuA.

4.2.4 &"AwA+fliF&: c (KSCN):6mol/L

H 3.2.4"

4.2.5 tEEWh..triN' c (C+HoOa):2mollL

H 3.2.s "

4.2.6 L = M W LBh=4fri6& : p (CroHr+NzNazO ): 7 SmglmL

H 3.2.7 "

4.2.7 aHM-'&jEiR p (NH+NOr): 400m glmL

H 3.2.8"

4.2.8 &W+frt#&: p (NazCO:):50mglmL

H 3.2.3 "

4.2.9 'fffifr.XFIIIiFW z p (CzzHrs Or+MSzAsz): 0.02glL

Fl 3.2.9 .

4.3 4XW1k&
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4.3.r bx,*,E_iL

4.3.2 +,;n H ,\ dL ;

4.3.3 HAEit.

4.4 f+ft XR. €+ft, LfrTt€ffiAtg

4.4.r t+ft XR. €trr5lfrir+

Fl 2.4.1.

4.4.2 f+r,ffi41g

H 2.4.2"

4.s frw
4.s.r lF fu *,*fr\

E7 + l50ml r\&iff i+&, /)tfr l ipA 0. l. 2. 4. 6. 8. 10pg

1&tF)EWi[-ft|21<hvF 100mL, ffie . Ir'khvX znL njilArlhffiiF&.

2mL tw6wai6W. 6mL L _-nxE' LWh=4NtF&,'+)tp^-ff ir\frl i{

ln+*E. IfJ 1:1ai{EAd 1:1 e€,k'eWWrEt pH /v 2-3 (ff i8 pH

c+Ff)" )tpA l0mL &wh-TEH-lX&tFw, ^+Wif s )l4f , #

H+tr8+*rYtH. ,lTJ 5mL 6\wh&tFerft.KAilLM* rk, @tkffi_ffi

2 /t++, +KtftKW , hv\ 10mL 1EAXFIILF& , ffi.ffi 2 +++, {?H

ilF*E, l+rkt+++  10mL H,\ir\Ett, H,\ 3 b4+, ff ix3cmVV-,

Amdl , f 6ssnm tAtA, Xid,fi{trhrcFvv,, vItJ.€oB.*,E-, +*

frl rIF tu t*, "
4.s.2 t+f' blfr
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4X. 100mL/tt+ GnffiE?ffi.€) f 150mLr\&iffi+41 , XT+*

IF+* 4.sr &.11 "
lvKzl<M+ 6e ilL+rt#.& , )El+^t+r* + , F.F-frlatwhfufr.'AlN_,

ANW, *f , HE TEA h h )L" #.8, ,H 100mLpH:2 ffin{w|wh

IN-,rld6ffir}-W, *4t X t50ml i\&i,ffi+ + , vlT&ft I4 4.s.1"

4.6 + KW tfi

4.6.1 4h6EWitH-

thbE+4fr (3) if H,
At=t

+ l +

c-^f+ + +hh,,t)frp.-, FslL;

A- fu r(F fu 9*. t_E:t+ 4il E, FB;
v-+tfr frl/u.t+l+tF,, Lo

(3)

4.6.2 +H-'t''&fr

+R#t+ft ^tfi*Rft+, &ffi+4+ft +J6 EMd?FrrtTpRhtlfiHt

|KE-N.M& hTtM€ IRE "
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Fft* .q.

&-H+7thtJiR+rfr

(8+(+)
Ar HI+fr_Xj* + , )k*fi,ll#r^Htrr\ElEt,lFi&++Tt,lrd + ItR-fff ,

a) Jf 80+5mg ffi,,k_,+frn IEh y;lEftliiA, 4f, 0.050mL A4fiW&ffiA

h -L4kfirlB4;

b) Ifl 80+5mg ffi"k+frha,4ilW/R#e[t, t*d,;Ar*t+htE, F/A

fttJBIfr;

c) 4t 0.lmt, a,fihi68jHAir€- 100mg e8%oNaF-2%LiF tF,ABfrJHt4H

+H}fr e, tH4f N roscvEETHf , * Xq iF)tP dt , E s}}'ctfiETB

ffih s ,t1+, fttl4r,lW,+, 4rH'4gEiHE, JIIJ€ *fr.X,iEE,

Tft Xn4EJf+fd, @ff+ ff Fo frffi )kiftt] 3 +Wvftd.Wh, ffi H^ffi tr

Fo ih,frl'W#. fi 'W h FV u { 4' rfr 4 t6 W tu e.ilkftl W * AW h Ft r r\ - * .

fF)Ee t\,Xr[:t11Lti.Vt)1^rY, +R_HA (&.46l+*Et._^fi ) it

41 &.8 " &^ tfr +, F +Aftll,fFffi }e tu t*,Et Fh t+l Ht 1t.lEfi{fu 4 )E #.ft. X, X, 8_

it rt 4llMM, F-tkak+, *tt,xrfr.Erctr:&fu & " ylt].€t+ ffi Ft, Afi E f't

IFEhi{4$ftr E Lki{&.

)k*fi{Bt^htBfitj&,EX,H e8%oNaF ftv zyour ft jnABil "

A2 E4+ft)t* + , E t+ F,+h6EXt o.tprg/L fti, 4,/+J l.00mL y (rBP)

:2}%ffii&FA- THF- - F XiF&# wxF, , H+xW 0. 050mL y (TBp ) :20yo

W &wh =T EH-: F X jF & JH Effi,4L,+frH -t l* fi{'Wvfr "
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43 HI+X_XL*+, &W.= Tr/Hfiffi{+filjE,H)t#i*. FX. : FX +,ER
- *h

' t  I  o

A4 EFfr.Xi*fu+X,X,E-L*+ , ffi p (NHNO:) :400mslmL ffidHwA'&

WerAKHilLtHWt, Ap64kEtH , TnkTft,A, EX/fl p (NFr+No,)

: 4llmgtrtL aHW& hv s%fnWfr HA Ht JE, A tA W rft }A .
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/\, tr{4\++ffi* "8u, 
226pufiE232ThH! y 6EiHt}Jlfr

1. rE&W
(-t* +ikfltt+M,*ffi v ft?i*^ffint) cnrr w$-2013

Kffifr,++ v ftEiE €H r *) cnlr n7l3-201s

2. tr4

v AttkS upce FnA + IR+ilHEIFH r +Ht H, +-tr Xxt , EH

+,EhT?A,W.R, 4ffi E-ikxtrtikk, ffi,H -f ,liit4 E+ , w%.iikk

#'ft,$.it4 Fy"fu G,*Y?-,&.4L), W Fn ffiE 4W-W-ft\€l?k E.VV,H'!fiit4;

F4fitrttEE +tfrw MCA 8-t9.*.++&+* ADC , &E]t^it4dr fi

MX+RkAtg, fuf\v 6Ei*f . &Ifl ltWttLWi*&Rhil,X*ikht,l+M.

t Ht ikNIL:rt E-.

^ni*Ht?^UtJTFW4t h, sx10-1Bq/ke (t) (137Cs).

3. &#*E

3. 1 y i*4X

3.1.1 ffiyItJ*$

)nffi-ffi v At ur.ftv,atr H -x H4 f4 tt*+ tu ̂ lFl 4 4 Ht + -+,lA#JIl

i$ " vIU€ H /Af+ F,4 fii,fr,XH +T iH E +* H rfr,+&WjIlJ.f$, *rt 60co

r332.5kevv 4t *,WftVE1, +.fE+ (FwHM) M.lkf 2.5kev"

3.r.2 EW.

tfrvll l*$*E&Et+r*,+ft 9€TzJ.t tocm WbfeEffi_g+, E

ffi A ̂ r &fE Faffihffi Ht YE H tf 13cm, E+b E Ht fr t<ffi MA IF.+ ti
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w_4ff j&)Aht 4 trtJ ffiffitt++, fr E ffiA ̂ friElry.rk4ta trE

Zl.6mm k7'+ffifr.,+h. Z0.4mm Ht4l4. 1.6mm H'?4ffil.2-3mm trWHtlL

w-ffi+rTt ". ffiffi E& 6l{-f 4r . ikff F' tr fl ilffi .

3.1.3 HE H,yF

MA IF,it t^vflll 84€,€ r (F tuI H tr H, rF, + tH xt ̂ jX_+,tr T t f
r0.01yo, xt++4{#Utl# H IE M& 0-+skv, I - 100pA ffi H tt &.&

"TiE , 4frY6 t6J $f ,S* "
3.r.4 i*ik/ 'w

fv6 5ff EikxFfr-htQf H E bffrWruHeWfleiLtu,Ef, trtik

t#"

3.1.s X,'i .)f A E-bffi trF

Hfr.1t y ftVig,Nit*.MT )' f st e2 i6-.

3.r.6 i+ H-ttl,Kth

Ht#i*. ffii*+Rl+ , I))&HeA#r il,&i# , lntr rF ilL+ .

3.2 'IIJE trtrl

tR#d'+ f' W & ') X-#iI!J#fi'! fu\ .. tr].i6H 4 E K-J kVliHt

# Fo h, lv ' A#/fri*lsH C+f 4r1.f tfrvI11#SE6W E+i4t+ Fohfr,

5+frvl{#Kt tn EHe,Htfli f,tr # A " E*YM&/rlX *ikhtthV,t6

EIK,. IcLrikflt,f4€*Htttf+frtlit, lv ABS ( ffi l6XF-Xz.'ffi-T

-w *K+tr) txtxF exwLw .
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4. r jS'l{F! AIE-

4.r frvEAE
4.r.r ftJ e,*vV* ht A E_jn Al E_ v 6YW 4 th

ftVE^,|E-f6 H&A +otev-2000kev" €f ftVA^,]E H-V+-ft?fr,4

ftvv,* Ertv[ft * A. ftVa^l E_4' @.+fi E+68 EA A ̂ fr eFh ffi  ̂tJ

E-fiYX Ht Zrl E,F. . if, *^,lErF Htffi 'tE y At *,68€ ftv taf,r A6g,l6'14,H

€!t, { txE-fti M.ffitfi, I-IFK d, rt XW IFfr ,]. - *H-*.eXiid +h e,+D)

A . "ft fr,+& v ftVi* '1{ kV 6E E 1F *,lL%l{ IHT flLiE rt o.svo.

4.r.2 Ha€fp€itx K#r jt lt

EftVEr,lE e *.Wdl'+fE&,1E WLlt,%xtffiTt6d 0.s%, EIfl

)fl (-,4 W ̂,J F*.ffi, 6tlt] M6ffi ̂,J E- " y fr?i+f '/d H'!49,€,f4frtr, ftVE

,,) E-*-kHt q- 6E,f4,ttfrr]. "
4.2 F*,+^l E

4.2.r ft"+^,)E{A+m€iF

xtt -fr E'lAt+ F' Jrltl E/fl 4h . m . +IW'fAffi €Jtr it 41 Tf-+^,] E-.

)A IFr*.+^l P.Htffi ErFt ILM f,l 45?A'IIJF f' ffi E, &ffi & E-ftv

H fkl,V'+ R M-ry KE5 iA JIUt+ Fo +F t "
4.2.2 ,*,+^,1Efu *,

99hp&ftu6frftfuq K.W, y At*,4,&']t'r4#tiltt+€ y Nt\ftV

€ Ht &tX" * H #f+4 E 6bE-FAE y 4t *,#tAAEWt^Ul ri.+ EnI

trMtfr#, j.lF B #vll ,*_+5 y 4t ti,ftF.,E Ht xK tu gh (rf-+ # *) et,t+l
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it4tlrxt*{a F.rcipfi fi 4. - *t # 4i CI/A*& + tu t\" 4'e 40kev-

2000kev ffi H FJ /fl n Xxt *- 4 tX d +D/ AEI t 4tJ tffi R #t,*-K. * t ;\ ip

; \  (1) :

ln a = Xi# ai(ln Ey)i (1)

-+ Fl-l

€_j(& y 4t 2i.+rfr-,w.t+,*_4lL;

ai_il)6H M.:

E"r-4flfiffi y f1t{,*"€gE, kev"

fd + ̂ l FHt tn rttf,yarahR-En_,,Jr f +5%.

s. 6ffi)EWfil6

s.l ,fAtFrErF4*

y 6Ei+f ,h.+^,lFm K'fA+6t€rFfivffirq-+4 q I+tr, M,t6EvEm.

43E . S +t + Vt, &tq D), fr.fr1 t{tDl# ffi ltp tt R-M.* HttFGt6e4 tf
rEEr #l h A 1ft,6 Efil d, .&, q- X H E R- Wffit\+ht ffi lv rnffi#),tiF .

4il +E +'tfi Ml *jlil. e #)^iF . 40K #)^ rF EI *IeA^ 4k +L+e'+fl #t fr tE+rt

ff ft{ !t " H t{+ 4 itit,lA 6f ft+ X*f- &, t,+ E+ x, E ikH+Hf,yFt.f+

EErtuE+ht ffi, Ef XH A*vyt E Ht*@_t#d HA trrT+ht ffifrrl&ffi

I+t6rEln, ff +€€,X rfrlX,++t6tE rF H'V ILIE M\)i4,iAtIU H F' - *-.

s.2 &+x*ffi

i6 /fl itqt,f4 A R lK, E h W A Jn A, 5 ?+ Ul # r' I E tE i[ W +ht ffi.

IFht{+t)*ffi. xtflFnS E-E 0.8g/cm3-t.6gtcm3 HtH |6'l+f'Ht4+
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t6t&rH v)- R-l;.,lrlW'4,k+frftv - 'AbE+(F h tF=il)*ffi "
s.3 ,/6t6tErHtrE

'f tf €TFHtEEF€ + , -ffi h 4/.-$li+ F' Ht 10-30 18, &164*

M.ffiffit+ Fo EHt * ' krYHgm,€.

s.4'16tf)&vF8+t

fr\&frHt1$. +frf+trWrtrfiv ikttr fr A + 8+t 3-4 Fi, IF,+h .

ffi k * *s+ fr +'fA jt 4\ +'&( EF &Ifl "
s.5 ,f+ffi4rH #144hp_E

'fAtFt&rF W,<,{-ahP-E tn& s%D)*t "
6. #Fo Hifil6

ht)w++, 4E +#+fuHt H,faf+ Fo4 roscH TA,leE, E4d
tIfr (40-60 E ) 18fr E #xH ^,1 E v 6ti;#'l{ht'f4ffi€rFtH- *-Wtr

FoA+, S+t, ikT3-4 FiEvIlJE"

7. ilt|€

7.r vllEHtttflfi tE&

7 .r J vll E if '11-;S ffi fm #! 8 zJ. ftl I)) j- "
7.r.2 NF*IX-fl 4 tEl Sf H,iF.l|* €,, ffttt-H,l-xtr 220v+r0%D).h ,

7.r.3 td44+rl!Jf+ ffi S+t'14+ tffi */v 2-3 rk"

7.2 4tRvllE

E vIU E &+Nlt ffi ̂  )Ri* tu B t+ Fo AAim i*, e * 44ttf JerF A 6E

w :& ffi fx Fl, D l+,t+ tm JE rH a ft|.,t+ t #.jA * 4H & 4* CI/ * ffi 4 ln it &,
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E'f44+ F' Ht A 6gl6it&& ts lh ts f.L 4.t+ fr A Ain i.t 4k .

7.3 ,f+tFtEyFyltlE

vIUE'f tF€iFFl, 4tnxt#UtJ#Ht InE-M_5JIU€ E,fAf+ffi FlfH

ItrJ "

7.4 iIIJE Ft l4 X_JI!€it X.T.fuTRE

Ul] € fti fFJ tR#iRvlltf 4tFEt# r, k? 5E nh ffi R- " 1 tf t€,F Httlrl €

t x-r^it lN.* rlL A.i. svo, H 'rA # ffi + rt 4t 'ILM, * yt E-w +r R.T'dh R-

E- (H;AE+.t t> DtffiE-, 4HzJ.t za%, +8, 4IzJ't t0%.

8. T €E#/|ffif,*

8.1 tnxtttfr/*
8.1.1 ui*#d

4H xt tt f; i*€/fl t H4+ ulj ti., *,fAt6 €yF EJ frl Jfl ,[F,X,T ++ ft + ik

'jttLa.tfr E-jeE wbtfr "
trtl ftl t fr+ t Ht)Lffii* itlp,,K il6ffi fi t. sr *.+D)Ai*. 4iEfr

zJ.: *+l,lAi*+, ilW,H,fAffi€ jtnftut+ftig + A-ffi/EWHtA ftVW&
ffifrF,' trGiH + Ht j t+M* Ht ffi i +fr186tu17i,)E-A#k c:' I,d (z)"

ci,=# e)
+  dd .
/ \ l

cji-ffi jt+Mt&ffi i+ffi'ffr4A W^,lE_KX., Bil(t*.ts);

A _,f ffite:tH + ffi j ft+t^* Hilf,E, Bq;

Neqi-'t{tf r&rF + H j tr+ M.^ #r ffi i +ffi 1tr4 Ht 4 ftVWWffi tf,
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i+*-+, tb,ls"

?RvIUt+ ffi W ffi j ffi MR Ht ],;.,Y$ 8.[,{ (3 ):

n _ c;i(A;i-A;iu)
v j  _  

w D j
(3)

{f,

a-iAl)l!Jt+ F,ffi j t+M,* Ht,ft E-)f\E-, Bqrkg;

4'-4RUll f+ F, H j ft+ M,t Ht ffi i + WIEWH! A fr|t@-Wffi tr it X.

+, tt*-A;

Aliu_5 A:, tF xt & ffi N lnuf A in ,? ffi tlit *_+ , il *,ts;

w_,iRtI{t+ Fo kt€€, ks;

Di-H' i t+M,t4iEst] 
-xffifttHtRAtnE 

KX..

8.1,2 A6E WffiTRffiR.

ah p-l+ Fo i* . ^\ E-JF ig + 4-W4E 16 Ht ffi ftf,Xlfl ';ft!.,t6ffi flF'i* " *

A,] E-iH A frYw4ffi fX ft}, riKA,] F-'F A 6A 4it #KJfu,,*4H T.LMil& ffi,

Ainit& ; *t* ffi igi + A 6E'r+r+ ffi 4R Fi, fy fu h,FH /,r E t+f' AARit

* - .

8.2 ,*.+tut.Y*

,k+ tu t-\y*€/fl f a H'*.+AlE # *'q fl] I{ tiA jlf # r' + ikffi
,l+M,t ht,fr E)&E-.

ffiWrf..+^,lE E Ht{t+ # e.arf.+tu *,tu\+D/A &t*:F H #ffi.€
ftEE v Ai thffi rt titfi rt-+IE"n',,iAilUt* Fo F ffi j t+ M,t Ht ifr E-WE a

.W,;\  (4):

7 l



oi = _ldj!-- G)
Pl ix I i xD lxW

*# .
z \ l

\i-ffi i t y At *,{WlLkW Fh Ttf-r ft rh.{M;

Pji-ffi j fi+M,* kAtffi i + y At*,W R-4tMi+. H'H H'! T At9\

R-'jt Mr,+t f r%t1 x*ikN,lLM,* ̂n pft rt s.

Aii, Ajiu. w fF Dj H.VRXFI g.t ffd.

8. 3 y ftU,i* )lffihtit*El3+i*

8.3.1 fr.t+l^k

N.h?lt+* iW,rTl f f+f' +M,* lr"^(-*Fffifti.,i*X-Sl3 ^E&kltF
\ r
/#

{)lL o

8.3.2 F.lLi6-xi6++trt{l]

ifr-+i?l3+t fr-fr,ahp-qil& *rF+ " ahR-oHE ^EF+Ht.fAtf )EiFD H,#

?+YIl]iF+ T" + HT Afr|3 1+ *M.*, E 4?+J[llI+ F' H M H HT /L'F ftV TA{Ht

tlLl+rH lF,, 4 F1 M, * ffr 'bW tn€ X 4'&E 6. ++ 4tr€ X 16 ++ /,F.llU .t,
( 1 ) xtf kflt * t+ 6g€ y A+*,tu+tM,* , ++4tr,r6€ Xfit16# k-Jlt

#ft,+ffi-xt v ht9*,A644€ X;

Q) #lLft+'frVFffi v httk#rkhttrft+&t, /ui6++xIb,M* v
h{ e,ffiR* +frfr#,r. 6E € H kV v 4t *.ffi'4EW€ X ;

(3) {vRWft+M.t k 9ltBhFFx-/-ffi v At*,frtLt€-i{X ge, flF
/ds^+ -fr+M.R,tttx fiVIL+zLFH'! y Att\G lt ffitEW;

Q ) ffi 'tE iV. A fr. E-Ht i6 ry € l*- t tU- + lfr tr; #t iH & \h. fL V k tH 4fi
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,16kVE&,f,K#ftr1. "
8.3.3 €H Ht ttln6€X

H i{ *l!+*ffi E'(4t+ F, + ikAt'WM.* Ht y6E W\E-, +M.* ielA

Wffilffit+i€X4 h al.zkev (N 4+^* ). 92.6kev (238u). 352kev 4,

609. 4key (226Ra). 238.6kev 4 583.1 kev gI 9ll. lkev (232Th).

1460.9 kev ( 40K) fu ee1.6 kev ( r37cs ).

8.3.4 itH-Tt

g *1+ 4 ft+ M.tJnA# fr ht y B + R - W4LAX ffi;?it *.+ E,

t+ffi +Ht j t+M*HtffiP.WE-al,{ (5):

Qi: fr Xi : #fi:t",it 'c, j:1, 2, ... ' m (5)
-+ *.|.
t \ ' j -  :

a,i-ffi j t+M.*rt ffi i +ffiltLi€X HtoH& A*.;

ci-jfl 4*l+ ffi y iS trffi i +++4tr€X-t WtX.+, il#.ts;

X-f+ Fo F ffi j ffiMt Ht trp, Bq;
'w. Dj HtRXIE s. I Ffd,

1+ffiffiit trnEFn lWfr c.

8.4 f t7t fuYtqiJ E *

8.4.1 v Atlk figi*tgi6Ht+#i
gfifr+^Wft+D) j-M,* k/ltfi y 4t *,ftV€tHt, fft?WEed.

FfrV ft, + ̂ fr at,',l*.tLrl t\f +li ; fxV.* Ht ifr E-tE *4F..hd, 6b € H ht

M,t Efr E-t S fii#nt, xt ffi Efizl.. HEEfi{K WM.*Ht ^tfit,tr*
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++ii " #.W4[4 $f,)r K€ W.ft.ft] tr E,r6rt ft * H-D)rBr, fi }t,F 4 Ht

IWip4}ffi4.&p_E-. lv, 4haHtiE y Atth,fr.zt+71rffl e2.6kev, +L

KA -+ e3.4kev ht x llt*,, g,iAytrU ffF,tLM.t6EHHt, e3.4kev

H'V x ht *,,rel+xt4& KW e2.6key ht,4F Ef € f +/t .

8.4.2 tu*,*Rtu4+&tR++t

F-*, v 6Ei* + , # rl*lm ftFf;+W-*inxt'fnf +iffiA ftVi41\tfr

tq t "f +/t . XWe +'fe#'ftA6E,l6, ;rfr,Ffrft\)+1:tXA6E,l,+.
8.4.3 9&Efrhvfu Tili,

t8,4X- y 4t 2\EW$tl# + r +.1&4Xhvffvil,*,, M )tv# Fo GI^',JE

iH ) eU #ul]# Ht EE H nI rBJ' +fr,\*itv tu W YloH .

8.4.4 ai*it&+pRft!]

/uwai+f i+*.+l3Rftl4tJzJ.f zooo *#ts, Mffit/Lirftvlfr*Ff 4l]

l%D),T .

8.4.s 8 E *#

f.LiF.-fd+ ^,|E-rF ht I E h 4Lbtfr,i+ F, k! I EtH E 4,K€ &t,

X€ ft,il.,rd.,, SA E##tFtoH,

#'&$lt+ F' n^# E-^., Htke 4 XrE ^M{Ht+6€ +ht ffircrh.
+r,) p-tr€rF, fi f 1K 6E ifr H W\kilt FtoHl++*vIlE + X4ffi1K, E @

ft,ihl+llK€.Ef;fJr\ ( <200kev) Ht W'IEWSqtH-, 2381; HtyItJ.€i€ #4

X+'lfr Ht 5. nkff W+'vfr #J ffi - ,R +.lA-Bampu k_At W ++18 y At L-\ ,

1001kev; "'Th HtvItJEEl-Xrbt+€ * Eikht,W+'lfu H.! f ,l -208Tt ftv
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2286" kfltilt#'1Ey ht*,, 583.lkev fu gtl.lkeV €; 226pu H'VyIll,€El-

Xie# h tLik/ltitE+'thifit+,t+-zr+p6 ftp zt+si kilttu?ffi'48 y ht+",

lp 295.2keY . 352.0keV. 609.4keV. 1120.4keV. 1764.7kev + .

8.5 M.*ixill

tRE y fEi* +i**,HtfE E. $-i*e,Wtsxt X-K, M,*tu1tr1t48€
tu *(&,6*.t))8,8+4+ ro ft,14 ffi.+iXFrl M,* .
e. fl#
e.r +R#&'\

+F.+ E'f6t* Fo rt tfr + F=fti fy +R gf+ f' + tr E-rtEit ffi ill T |'R Ht
2389. 226pu fia ztzTy + Fh H tZ t Ht EE tnLkEfu ffi T' nh F- E "
e.2 itx.Tffip-E

h t iIl+*k?l tuw6ahp_E_p tr d (6):

-+ F-h

y.-$ ftVw&ffitri*.;
yo_f6 flL +64 il€ ffi A ln.@ ffi tR* *k ;

1,-ffi Fo iltlE Ei fEl , s;

tb-Ain jIUE F'l l4 , so

e.3 r R.T&R_E
vIl]E rE X=Ht+tE Tffi,€E H,#: A 4 Z^ahp-E-( pe), & p Fffi ;

B 4Tahp_p. (pn), iryh^,lEw#Jzr.fthp-E_Ffr " rR4&*_8"

u=ffi
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U Bd Q> iTH,

u=kffi+rrr (7)

+ ' } '

k_'aa- El+, -ff14x. 1"

e.4 IK,f ,fd*$rllJ € #u|J T pR Ht +H. g

E#-+'fK trE E'f+# F, ll tfr + XFt, H' € 4U'lK t'fl.*$#Jll T pR

Ht'fF)E, &)xt{'tF)X,T, XffiW+E+X=**h "rJ.f#4lJTpR" . #
,IU T [R H.V iI Hi t 8 nff't D.

10. tr€efrl
10. 1 & K€{tiAvIUiF+ r' rH € ̂ ,J ElX*Yfh m'fAffi tEtF W *ffi28" fr,, S

E. fu\ , ff.a+4ftW-*""
10.2 vI{Etf & 1 ffi4{-r[lffi f' ff*}F, 1 ffitrFvWLE"II.i[r]\, #4RI/.\

t*fo hH SEI+EikN'Wt, .r1l jtt+6EE* zoot<ev ZfrHt{+4trl4it

4i*ffiA4 ; EH 4HD tuIffitg+rt m., &EIX/fl hnr|+rr ffi.rLllMxt LL,f;

**H"

r0.3 ifi t+ H! €+ /ttfr +tLrK, W f!1ffi  tf :&+h m. . Eeifr,t+, +Effi it

ltAlnvIU€ "
10.4 4x r}%Wt+ ft,ffi+ rlff "
I 0. 5 238u H! vll E € X Ul E + + I+ zz+ra fit 16 E * jltj E Ht,'3oTh Vl + -x

Fnh 24.1 x"rtrutx4XHti+ff i& hlEHl ++,4)'3 n (gkJh ztt76

W 4 ++R-H/.) WZtrFv " 4pKffr-Xt+Fo hffihvrslAtgHtf+Fo, &
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t iFltd l+trFoikH_ 3-4 Fi E Httfll] El+A E ++ H *+',Ifrm,H 238u

UU€ + X=iffiffi , E tL, Dltt+- p-*.EHtt'+ f' S#rt E z 4- n E flrk
vI€ , *8f1+UUE%X16EikE3-4 FlWt+f,iI{E t iK" &11-fR

ffizttg frv23su KE.ln*+E-vV.,, IEEh+tt'+ 3-4 FlEfr. 235Uirttl p-+,

XWH- z:tv fi{EA.

r0.6232Th ffi v i*tIlJR€ e_,*x4*+4d 22sRu +'&+(+THtiiuR, lpR
zzz77 $ zzrpu Z<A t+'4*T, .nl]& Nak+^tfrF^ulj.€X *+I"

rc.l i6I{ 6E jllvFst] @Kit€*Gkltr€rt Jlt+E+h ffiftv rAEA r€ij.,f{

/fl Ht M8*' #.i4r*&E+F)EJF ftnV.8#*

I 0. 8,1{ # td + E = + E, ^) E_ - rk . 4E @ rklM ifr fiir6 W E E trfr ^,1 E "
10.e @ +l+r" vIlJ E Fiit?t 6E€ ̂,1 Ft6tr .

10. lo 4 rkfr ilLtdA ftit.,E ^*E + - rk.

10. I 1 6ttv tXffi" +(nrfltF,Ht th xt "
r0.r2 Ehv*e F lE H.V E-t#ftv bLxt.

10.13 rtruEit& + ktL+H,fan'.$xwxtl"+K Rffiitr ++R+.
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Fft*,q'
( K+q-,l4Fft*)

#.^.r frv.a Jtr.H+HzftE*fr?t *
f * +Fffi v #Ittfr?EKev) v Etgi,R.Wtffi49")
21opb 22.3a 46.50 4.2s0

2alAm 432.6a 59.54 35.780
loecd 46r.4d 88.03 3.626
sTco 271.80d 122.r0 8s.510
la1Ce 32.s08d t45.40 48.290
5lCr 27.703d 320. l0 9.870
l37Cs 30.018a 66t .70 84.990
saMn 312. r3d 834.84 99.975
2Na 2.6027a 1274.54 99.940

88Y 106.626d
898.00 93.900

l 836.1 0 99.32

6oCo 5.27Ia
1173.20 99.850

1332.50 99.983

ls2Eu 13.522a

121.80 28.4r0
344.30 26.590

964.10 14.500

tttz.10 t3 .410

1408.00 20.850
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Fft* n

( KFI-,la|lft* )
* B. 1 *ft'H ftl v hILi,E bIM,+t+ lv'fti^f*dqf 't+t Rt

if , E ffi + + ry,fH X Hf mfE IfrW.ffi ffrT' ffi ft_ tr, HZrffi ft. H.m8 Ktr +fr € Hl' fi ,{H tq nR R tr -,fn 4.
&Axt+trfl\hil, !n, q.s <t> #zr 4.8 Q ) w., r *.fiv+r*k1+-x.ffiw.H&l+t .*frl*FH,
EH6E€X 583.2keV Hi 208n *i+HE,f 232rh ifiEtrl, IfrWXp.ktM,4*D)ose "

trh#. fiEE(tcev) ts.WM+ U) !4 9.1+F
f -B-rv1 r':Ln t\,

zra 15 63.3 4.8 ( 7 ) L 238U l*A
23s g 143.8 10.96 (14) 703.8 (5) E6a Xf F4
235 U 185.7 57.20 (8) 703.8 (5)  E6a xf*F4

226 Ra t86.2 3.53 (2r) 1600 (7 ) a AftFA
2t2 pb 238.6 43.60 ( 3 ) L 232Th FA
224 Ra 241.0 4 . r2  Q) L 232 Th FA
208 Tl 277.4 6.60( 3 ) L x2rn FA
zt+ p6 295.2 t9.30 Q) L 238 U F/q
212 pb 300. r 3 . 1 8  ( 1 3 ) L 232Th FA
228 Ac 33 8.3 1 1 . 3 0  ( 3 ) L 232Th FA
214 pb 351.9 37.60 (4) L 238 u FE
208 Tl 583.2 8s.00 ( 3 ) L 232ThF-N

214 Bi 609.3 4 6 . 1 0  (  1 5 ) L 238 u FA
212 Bi

'721.3 6.74 t12) L 232Th FA
208 Tl 860.6 12.50 ( l  ) L 232ThF-zg.

228 Ac 91t.2 26.60 (7 ) L 232ThFjq

228 Ac 969.0 16.20 (4) L 232Th FA
2la Bi 1120.3 1 5 . 1 0  ( 2 ) L 238 u RA
4 0 K 1460.8 10.66 ( 13 ) 1 .265 (13)  E9a xflrFA

2t2 Bi 1620.7 1.5 I ( 3 ) L 232Th FA
214 B i 1764.5 15.40 (2) L 238 u t*A
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Fftfr c
( KF|-,f4tffirt )

v 6Ei* btfr + HtitiE[+*

E 4 tr+ M.*:ifl,6t+ f" Ht y ffEi* f , X.- AV 4++48€ X Htit&+lh T

i^WFfittMtrtM,tHtfrffirF, 4.&hvI R./liX-H6E€ v Atth&,tVI y iE

itHtRg+ntrffi, Dlf.fiEEt*tffi+1t l;l'fnt y Attk Ht)L+,l6fr-fii, E

t}tiH,A y *frhtffrffi v ft.,i**rh-df+ F' AA RE , *- 6E,r6i€ X Ht 1t*.+

fl:ft.&M# Eaitxfr futHtKftr, -[,r\ (c.t )"

C1 = )f], aiiX; (c.1)

J: i+r

j_JftAH r, + E *W RF;

i_++/4f€xtr€;

m-ifl A M F, ffr @A Ht A*ls tAR ftf M. ;

s'-;fl$t*fr v ftVi#trffi i +++'4r'$€X j-Wit*.+, il*-/s;

4_t+ Fo 4 ffi j fr+ M,* #t ft^lifiE ;

ai:-ffi i +++'4816€X ttffi j f+M,* Htlit& K*,, X,{ (c.z)"
Net i iaii = :ff (C.2)

-l: FL

Neqi-ffi j f+M.tfs:'Ei*&H i 4+18€xt-Htit#+, t*.ts

\ _ffi j f+ E /n t ffi )E tF,W ikftt tLrfr E , Bs.

fr fr (c.1), t4fo + ff i  j  fr+M.* hti6E & EH (c.3) i IH,

BO



x; = Xilr"t;tCi (c.3)

tr *{0{-vltl.€qA& *EFF ati, Affi*1+{*EFf ai1-r, E r}tX ffiylll+t+ ffi

& + M rlL w F.'4f. iv_a #t it x.+ fr q- it H- t + ft+ M. * w ffi E_ " g E 4t t+ # +

6A EIx6e^*fu+t+La*fp'37cs Fi, €rt s +w'4ft6€xHtit*El3+

H"?E H Fi* ,B E 4dt+ ffi + 238 U. 2327yt, 226Ra. 40K ftv r37cs Ht yfrE.
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F{t* n
( K*+,l4|lft* )

v 6Ei*vIlJEHt#vI{TFR

#vIIJTFR (Lro) El{,rx*I.,tfr (D.1):

LLD=(K"*Kp)o (D.1)

-l' ,l-

Kc-€ ifr i& Ht4# iLyirlffi ikffi ILft &HtIt Fd/L+ ( o) tH & Httf )E-E

* A € Ht -t pR H )llu*.l|:

Kp--€ +^UllrtAi l+fr Eft'lfribali E ( 1-B) M )t tu 1H;

o-r+t+ F, ikfltl+W FtvElR *. "
9p K a fu p lLtrlEl -^+.t, IU rG: Ks:K, .[', { (D.2) z

LLD = zKO (D.2)

# ,K f+ Fo ikjlt'lL€ A,R &)fr., Iltl E rt -_ , fA k, .[, t\ ( D.3 ) :

LLD=tr.N, (D.3 )

-+ rlr

tb-ARiSUtJ€HtlFl , s;

Nb-4ilni* f tH&f t-A6A,@HtA )-ntt*."

fr (D.3) +#UlpR€x.**.+h +(yW. t Ra\M,*fr,lh. #il l ltd

+. ,H f+€, Fpq-+g xt#.+++thn.ffi P.#I<WWUIJ TpR"
xtt4 lQ Ht q, 'fH, r 18,I,*. o.t "
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*  p . t  a .

o 1-p K zlit<

0 . 0 1 0 .99 2 . 3 2 6 6 . 5  8

0.02 0.98 2.082 5 . 8 9

0.05 0.95 1 . 6 4 5 4 . 6 5

0 . 1 0 0 . 9 0 t .282 3 . 6 3

0.20 0.80 0.877 2 .48

0 . 5 0 0 . 5  0 0 0



h, tr .f6 t+ fr + ̂ f,^ ft f E x ft tH r) tfi tl|J E tn ̂ F t*_ = E + m #
w-t}ririEt*
1. €ffiff iH

A+n/tfl,,€€ifl f {+U{ fn,ar , IE_a . Ifr6f , H6f ( E ). EE.

tRtr. +.H+ H'fA# Fo4 X*1htuX*'R+HtqXAq +4*,+tfril{€"

Xf*+H!jI||,€

2. fr*&#
(A fo *E@KtrtE A r' + itqt,l& +rt ffiftff-+tftu4fi HttllE)

GB 14883.7-2016

3. tr4
E,r+ # F, ffl n{wA.ftvH eEAtP4x, }EW_4&EAA n tE iRRfuh ftv 41,

&+4ffirl\a{M.4Atu!#trTD)=E-+frX (N235) ^6HHA,6& + E tr't#

W+Ifu+il, 6*,lX 8mol/L #BAtF& K+4/,+L, #)flrkK,#-I+x4h, +

4. iiilf!ftfl-

lhlF frHix.n[, +fti*fhftlii\,filj 4hrltfrfr,, A<h (ER*sB

/+l ̂f,f € ) cBlr 6682 lI,R-Ht - ,&A< "
4.r Cfl

4.r.r = E+frk ([CH:(CHz)z]3N) , IILIE.

4.1.2 LWhLWfr (C+HsOz) .

4.r.3 WHq (CH:COCH:) o

B4



4.1.4 TL' f f i ,  (CoHrz) o

4.1.5 6HWA (HNOr) .

4.1.6 6HW+E (AI(NO:):) o

4.1.7 F"zt t  (NH: 'HzO) 
"

4.1.8 6HWA& (NH+NS:) o

4.1.9 4&ifrnlIII (CzzHrsAszN+Or+Sz) "

4.1.10 +W (HzCzO+) o

4.r.r1 aEA (HCl) , I)ttx.fr"

4.1.12 ErR (Co(NHt2) o

4.1.13 E+E+ (CrHrsO) ,

4.2 ifrfrjHeftt]

4.2.r 10o = E +XF+4xfilJ , lf somt = E +&. 50mL LwhLwtr. 50mL

K'El{. 2.5mL-E +w+jft,6 E , I))E't,'ft,ffitr4U500mL, F,ffJ 2mollL6{

EAiF&+ )tr+'ofr E'&lA "
4.2.2 6Hwh4E FW, ftERsooeai{ whi?, hp ) E zl<fuszmL6,,zk, ip*vF

ffi fr |XrltffitrAsooml,, diR EM-I+J .

4.2.3 tfu,fu aHwh& 6iN., Ifl2moItLaPiEAtF&Hf fitJ "
4.2.4 0.03%4hi{fu rrI-H witufivj*iix, tr$xo.zg1fi itfrj rrr, w@t l(

+ GWffiTft,+, {ip re7'#,lL+fr) , ff i#61000mL" 1{Hif
'ft{ $tvF&tzJ.){fiUfn +, lp XHwAF-lAftv "
4.2.s SmoVLABAjF&' €4X.lt3mL#.BA, I+1zkffi4f Es00mr, hpXh
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lgfi<# "

4.3 tF4jF&Er,fil

e.t&tF&, 4[0.0oog 4HwA/+lrh(No:) . 4Hzo]i4f soml 5mol/L

6HWhtEi'F-+, ltASOOmr EEfiF,, H 0.5mol tLnHWhffi tr E^l E_. fb,A:

& Pl. m E E* tf .f . +i t6 .€ % X I+1 l movr, aH whKx - p- E tE & W.W ah ffi

trF ik I .oopg Th/mL trt +Iffi :GtF & o

t6E &ffiy\\Xz0.on.LB&rtf Hfil * , hvtomrzk, rtvf&Esoc

f-fr, XEtEtlF+gztfit] , ftla7ltni€-4t. WjRI{ frfr-tR4lttR, o.lvo

6,*frW IukE , ikxe,EEHtlHjfi +Ht , &,1L, e00c K*h,t\=

F"lt +t, ,lEE, it H-t rEffi+IEA "
5. ,lL#ftvi,k&

^X,X,E-i,/-: 724-4+'fe N+, 3cml|.,efuT "
6. ,tffifrw
6.1 +J.tlFtu*,Vl+fiJ

E8+ + ik.rffi + F 4 hvA 1 0mt-lmoVt.aPi EAiA&, + NluX XtH g t

0pg. 0.3pg. 0.5pg. 0.7pg. 1.0pg, 2.0pg. 3.0Fg. a.0pg+Iffiet6G

W&, {F6.2.+- 6.2.sfl1 E4} ffi W-X, E_rc h ̂  Mt6, * F,rip   Ht +fE h

iFut6,fF K.

6.2 t+ F, ft\&ftvurlE

6.2.1 48WZ.O0gtffiffiEO.OOrg) E ,fAi',+ Fv (*i/raT Xt rOO H ) t60ml.

KK kffi+, ltv xlomt.r&aPimA, Eirl* -LtF'lF-K kET (* kE*
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H Ft ffi )tv t--*H-ur F&,r w,u ) " l+K kfll+t x4 4fr1r, 500c *\*A

r0+t4* ( H 4tf+ F, *n *h, E E E-H eix&.Aft , EJ- € FWR.HI, H k'ilh,

A4 lr/c), 4f, H 7+*p E ltvA 10mL 8moVLaH wh., rtv #jFffi Efr #* ltiR "
ffi SmoVL 6tHM. kW K k fr2 - 3 rk, F /fl #* Ht ffi atluA tfr W * k W fu

,\tEz-z.rk" ,iRmfrtftKeA +fH,\ E + .
6.2.2 +fr ++ T JH ip 6-lt f 0. z.rlR_Ww.+, iE f;' jF&pH =e1f4 H, A e,tn

iR, ip#!WK. 4*p EH,\, #*tt6&. yfl iR,ffJlty4,rAr&, H,\,

+*I-H&.
6.2.3 W,tpWai{wA,,t,H,\ E, I*-ntEFltlif rFft+ " YxWj,F"t&Xaornr^W_
jffi+ + , Ifl tsmraHsA #iEW.^2rkl4"WH,\ € , i4,AW 6* XbWffi

: l
-:i-

6.2.4 )tvsmr rc,h= E+ Iti+4[ftjAi\&iffi+, #4xs*4f , W )L/]

M E + * r|{M.,IfJ smt- f4,fu aYrlh&iF&+ ih- rk.

6.2.s + jk E W H tlLM Rtk Ifls.0ml.ffF 3 . 5mL 8mol/L# wA F,+ rF,,'+ tK

F-+E/,sb++ . -hK-#ry&A +t loml vV,eE, fuA0.3 efir* , ffi
ffi ft,r+WM E , hv Xl.00mL 0.u%1hifrfllfl-+ w{i&ftFtF& , ,H smol/L

ABA ffi t+4\^tl E-. ffi 4 F" E/+ X,X,E-it ( iA&66snm, 3cmbL &.tT)

xs.s mL 8moltLtaEA.R+t+ f, tLhv,nefil] 4F h +M., tt11V.,,&., JIIJ€

+LWre-X, E_ " ^yF fu 9*, J_A,B +16 E .

A tnt1El-Ifl tvItJE4& ( ttrll.€4f, W, mEI &r2.z.O .

6.3 k+ tr,k+ HtvIlJ.€
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Wffi t8W5 ++ F, b tfr W I+1 fr.E tH + tu\1t-+ F, fr-t- eorr*k# k ffi ,

hv Xz.lmt +IfrzEWW.trv tomtaHpA, t|e .z.r-6.2.54 *hv4ttf .4i6

&Htt*Fo +11&rc" &EJIU',4+Wr+6-g_, t id (1) iIH+IW4N.,#s

w.+.
R:A ' -N  (1 )

Ao

;\t '

R-4tWk+tr,ft+, o/o;

6'-fuv X4Itr&tFWH'Vt+ fr f/i/U 1+W+j-6&, mB;

N -ft' ffi yI1J E FtA4t r-(F fu *, _Ltr'4+tr! +16 "s, rng ;

Au-fuv XiIHtE, lDBo

6.4 a Hi*&

T hv E'fA H Fr & e.z.t - 6.2.5 Ul] .€ & tr, X 8.smt, 8moliI.$ wh E VV,

&,tr f ipzr. fr.&,i,JErchFIg,, EFlt++(+Ttlu trfr.x,E_lFh id,ft]

E h, ME:'*H-+R+rtlf &.8"
7. +ffi*KHt*S
7.1 E,fat+ft +X*+rftit4

E ,|+t+ ffi + X *+LHtAE+ir\ o) tH,
A:* o)

WR
-u t

A -8{ t+ + x-fl*+L68, mg/kg;

N -t+ ffi yll].€ ft A4r r_lF tu tt, j_61+w +I6a, ms;

BB



w -+ ifrt? E'fAt'+ F, ffiE , s;
p -f| W(N,+ tr'K+, oh"

7.2 +R+&'\

+F.+t+ F, *tfr + x=Ht , /][ +R+f+ r, + tr E_tgd #rllj T pR Ht X #i

+wYfr E_iftE '.tn& kvt6,c Imt "
7.3 t*.#rtrr Hlffi*

8. f,i*H!&s [R

xf*#H!il||R

9. IF.W

F1ffizF " % F,+$LbIEtu lH t/ttH/fl 0.2mol 1L6HEAj6&X.+4x1$ "
ftl 4+ )t'r4tr +h h tr 4(fr E, t\4ilifr,ftlIIIfl Ai*.11 ^ X,X,p_i*Utl R-+h "
ro. ifiitlfEftFl-

10.1 i*,n{

10.r. t ft,n# 4+*t, H:6h zmm X TkV Wfu++M h H. "
r0.r.2 HA&A (HClo+) .

10.1.3 taifr,fl] IE]4.1"

r0.2 ifrflj uf,ftl

FJ4.2.

10.3 tmretF&

4h tr Gt*ifx' tE&t84xr.r7eg4.850c K *hd H'V t\Ak =1h ( k
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ry.r+,) , Ifl tomr#whffitmrt.e4L,aipffitEft*, *El[T. #hvX

z0mrzl, IF-ft |lFffi E W x1000mt,A€fn +, ir0. lmovr#uAvBy[

E-^\ E-, +* 4 d, r .oomg 1fu mrtu? ttr &W. " {X ffi E *\ Wy E_F /fl o. lmol/L

A FA JA & )t - fr ffi t+, iFahWf, fftl - K rl 4 A in EW 4*'tF E iF & .

r r.,f{#fp ik&

HffiSF.

tz.ttffifrw
rz.t i lhrlFtu*,ffiAftj

Es+ b]#.rffi + * &ltvA 10mL lmol/L6F1BAiF&, ^ frlw^tH 9

f0pg. 0.3pg. 0.5p9" 0.7pg. 1.0pg. 2.0ttg, 3.0pg. a.}pg4hFt1fitn

retEin , &6.2.4, 6.2.s F-+HI+L E W e ilLF{*tz.z.oH # f" 4& UtJ.€ E

u i* vIU H 4fi Ht,8- X, E IF h ̂ S tm, * Fn,tr A W th e h iF g ffi , *fll r

rcfu*,"
r2.2 t* fo fr\&ftvyjllj.€

12.2.1, Fl6.2.t "

tz.z.z H6.2.2.

t2.2.3 F16.2.3 "

12.2.4 f l6.2.4"

r2.2.s + jft, E W H tLM lpkl1rl s.0mLftv3.5ml,8mottt+Awh K+W, @

tk7-+-Wsrl++ ( =WF.+4r& 6+nI M4ttltl.t/fJ , vItJR}+ k|* $ft-'t-

&0.2.il " |ftW F-+4r,+IEWH ttLMl*+ilvlf ,€,m .
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t2.2.6 #.tz.z.sH tlltH * rtvX2smL 0.2moULaHEh, F-+Wsbl+, fr+

th F* E1+rl<lliiktt00mt.;k* t4 " EjrtalKf i(tg , ipArH rlhftv:a

Rwh,&zmr (t&lAt4&ipA) . ,*f FaHhpzn:^LaHEA, * TE 4*p.

,f frl Itl qrnL, zmLfu zmL 8mol/LA wh(s-Wj* ffi ,\W * +t  1 OmL VV, e

E . hp x2\0.2gtit4 fuw4..fuo.sg4+)t'rfu0.3eL* , T-Et+*e , Rr!:ftf

lF t E hv 1 . 00ml.1il ifr ftl m- + EA tF e, X 8mol n+Awhffi t+ 4 ̂ ,1 E, +*

E . &itfl)+tta IA ffi^'f+TvllJ p-4fuWWX,E-. ^4hHVr 4Ftu e.-Ltr,* tH

f,L+h68.

rz.3 k+ tr,lt+ jI{€

,trahflfit €t'+ Fo/:ltfrW H'fA/fl EM+HtE4+f+ftteomr #K

kn, hv X2.0mL 4fi 6)eiA W-fu r0mt,aPl EA , titz:.L- rz.z.6h *hv

4htE"&kvt+ Fo *11&(F . tR#jIU 1+V14h68, ii{ (3 ) it H4t

W4l,+H,W+.

f t= A'-N (3)
Ao

+*.

p -f$ k+J k,# g W+, yo;

4'-/p ^4ht6G,A&HtH ft Ff U1J t+W fihbfu, r1g;

NI -t+ ft ylt,€ Fl-A4h r(F e 4 iA \+W 4h 6A, ffiBi

Ar-fuvX4kftV€, nrso

r2.4 4 Hifr&

Thv H{A# F,t{tz.z.|-r2.2.6vltlE€,F, X8.5mL smol/L# rlf',tx
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VV,&.E F hv Xfl.&,rt|E ft h EIH", EE 4'+ *(+TyItJ #,eXX,E_rc h l^

^Jtrh, N.EitH#x+rtf &E"
rz.ttffieb*H!*s
13.1 E4+t+ Fo 4 rt*hhF&l*"E

E'fdt+r' +X#ilhWWE-+i{ Q) tlW,

o=* G)
-+ 'lt

A -E ffi|fl Fo + X*ilhW jeL, mgkg;

N-Eit (3) ;

w _4\ tfrMf,&ffi,E, s;
R_4frWfu+W,W.+, E7\ (3) .

r3.2 +F,Ee*

+Rgt'+ Fohtfr+" X.ftt , /y+Rgt'+ f' + E E-frd#jIUTpR W x*
+hW|&FX-M& kltmre IR* "
14. f,y*ht&H FR

44 &ftT , i^i *HttS,H FR* tx10-8s/s E44t.

15. ffiEgfil

1s.1 vIU€ NhYEI#R-WA rh,Ftfx ^ l*-ffl .

rs.2 4x r}%#J t* Fo ifi.+ 11 4+ "
15.3 &+ltt, t-2,krtvhT,^th "
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F{il s

Xf+fr^F'Y*

-'l tEzlct*ffiXF+ntffi*,

r. fi:s&#
( j5^4i( A+JFrtt6€ ) ce 8e78-1ee6

(^ffi -x#n 
KiAit+i^il,i6) cs r2ee7-reer

Krl<ffi. t#t+ F,ffilfi,#tu8tr+t,^lilr-> HI 4e3-200e

KrKffi Xt'++tt+H+) sl 4e4-2ooe

Krktu E-rkHUt] +k*^ifrnt>) (ffi whn, EK4"hfr,Lft+P ,V. Ftm,
2002)

ML1kfu,rkffiHvfltj *+*,m srn 2r-reer

z. H H!€g*
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t+zr\, +tfrrE.a. xf+ H4fi. xtrL+" AEn'irtt* Fo&-416
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