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Abstract; Oxygen isotope of phosphate (880, ) was a very effective proxy for tracing sources. Due to the complicated composition
of lake sediments, samples must be treated by carbon elimination and purified before the 8'® 0, measurement. In order to establish a
suitable pretreatment method for '8 0}, of lake sediments, this study compared several widely-used pretreatment methods, including
organic carbon elimination by NaClO treatment and H, O, treatment, purification by Blake method and McLaughlin method. The re-
sults showed: (1) NaClO kept high inorganic phosphate extract ratios, and removed organic matter efficiently with less impacts on
different phosphate species. The organic removal efficiency by H, 0, was not stable while the phosphate species changed after treat-
ments and inorganic phosphate concentration increased significantly. (2) Ammonium phosphomolybdate ( APM ) + ammonium phos-
phate(MAP ) and CePO, was used by Blake method and McLaughlin method , respectively. Blake method had better performance on

the purification of lake sediments samples than McLaughlin method, and a higher organic matter removal rate than McLaughlin
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method with stable phosphate throughput. (3) The Ag; PO, produced by the Blake method had lower C, N contents and better re-
peatability than the McLaughlin method. The advantages of both the NaClO treatment and the Blake method were made full use to
establish an improved 8'80,, pretreatment method for lake sediments with modified procedures. It is recommended to use 2.5% Na-
ClO to remove organic matter before phosphate extraction, and then purify the phosphate extractions through MAGIC, APM+MAP,
and cation resin treatment, in turn.

Keywords: Sediments; oxygen isotope of phosphate; pretreatment method; organic carbon elimination; inorganic phosphate

PGB I T SR (DB URUAE R ORI VR A AT B (0 B B T4 T 45 Fh 28 B A i R, (L 7E — 2 5%
PR DUR OB 4 I 8 R IR AN s B Lk L R, PR ST URR ) R s A R VR X
AR & E A B R L

HAT R BB FEMRA 23 Fi(*P~*P) HREP BEEFR MR, KAV BRI R, 2Kk
FEWE BRI T A T U5 S A AR 2R 5 i 8 A A AR AR R B AR R B A7 e, H PO
TP 5 0 MEE G AR E (HEEN 359.8 kI/mol ) ; ZEHU IR BE R pH Yo [N, %A LE W VE ] P-0 A
Sy, BT, AR I RO 2R (870, ) M —RluR 531 32 b 0y FH W ) 2B W R AL 2 R 5

WHE RS PO EELK Ag, PO, SR 5 R IR 28 LU ARBTG5 (TRMS) 17 B R 56 40 IR 1 i 2.
SR A SR AR RE S B 2%, L HOR A WUR A TE  BERZ IR Ag, PO, AR R, 4K 8" 0, TN , IR i 2 22 A
T BN SR TR UM SRR B, 15 4RI POT Z A XA S R AT BR A A B, T DA AL b R 2 Atk AL
SR Stephan il O'Neil S54F %45 LT & 4008 09 AL W) PEREIRERAE 5 (sl Bk F 655 ), il i T H 2.5%
NaClO + NaOH #130% H,0, #EA7 AL A 75121 NaClO 4L HJF Ag, PO, ™= Wi (o, 5 2 B 4k 0, | H.4% i
K. H,0, B0 LA BRA HLBR , 4656 T BEERER M BT ] | O HL vl 28 s 4l 9 Ag, PO, =4, R, B Ab 21
PR R S S A0 RO Al AL HR LY PO, Blake #U4#2 Al McLaughlin #0452 73 5l $2 T AS 6] 1 i Jy it
Blake J5 51 50K 8 A SR BRI B 2l K 8, 2 IRE A AL BE IEUTTE ( magnesium-induced co-precipitation,
faTFk MAGIC) #4755 4R , I L BRAR 4344 T ; #2236 1 POT MUARFIETTVEBE 4R B ( APM) FIBARR £ 8% (MAP) 3
— 4k POY ; SRIFAR IR FHBH S - 2c 40 B bk 25 4 @ B 1 (B8 S s AR % 2543 HILITT L PR B 22 45  J ok
7% HCO;. McLaughlin 7502 H—1k MAGIC & 4K TP 97 ik S IR EL S8 5 H PO BARIEVITE CePO, 3
—A4lifk POY , FE I FHES 38 Heb IgBR 25 Ce™ s POY 4 Ab AL Ag,PO,. /7 FHFHAE" Bitift T McLaughlin
B ERR DS Ce™ R B T ac i IR A HILT. Blake B: AU 52 APM Al MAP JL3EXT pH BREAK, 455 4
B, BLUTVE R/, XA ALY I B A /N 5 Bl SR B E S FERT. McLaughlin 330 52 CePO, X CI7 444 5
BT B RBRACR ; BSUR CePO, 32 pH SEMIAI K Fe (Al Ca &8 B T4 THRUIIE M A L. TA M
AbFR T vk BRI XK B e Sh s S X TR A AR X A (610 ST
DU ZH AR R LA S BN AR 2, & KRR FE R AR I B Wl N T 5 I W R AR 199 % S 4 B, PR s vy —
T T ITE DR e 1 £ 4 TR 28 iy A 3 v 0 S T2

T W] NaClO ZbBEFN H,0, 4 H S5 BRA HLEK J7 % , Blake 21 McLaughlin 3555406 46 J7 35 46 WA DU
AR AR SR 7 2R AT AL 3 P 38R, AR SORE I LRI 5 kAT T % LURIFSE. %6, SR AT 2.5% NaClO 130% H,0,
it A MLJTR o A 1 O SR YA DU R R b A T WA L, O L A 2 b A BT DAL B R R 4 O AR v R
HHLEE (DOC) & L BT A M2, HK, 32 Blake 72 Fl McLaughlin 725 % {0 4 45 BU AP i R
EREfTalifl, L 2 Oy iR DOC 1 R BR &R B IR ER 1Y [HISCR. AR 34 & AL B R A O ik A0 2 Fhatifb
IO 0 — Se AR AL BRI T R LAk, 8 sy —F3E FH A TR B I 1k SRRV 28 A mir A L k.

1 R EFH*®
1.1 XF S8
] : NaClO ( Aladdin) . H,0,( AR) \HCI(GR) .Mg(NO,), - 6H,0( AR) ,NaOH ( GR) ,HNO, (GR) .

(NH,) (Mo,0,, -+ 4H,0( AR) ,CeNO,( Aladdin) . FH & F 345 ( BioRad AG-50X8,H" %4 ,100~200 H) FHE
T2 B b ( BioRad AG1-X8,0H %200~ 400 H ) ,NaHCO,( Aladdin) ,MgCl,( AR) .BD i3] .CH,COOK -
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3H,0(GR) .CH,COOH( AR).

LR AN AR . VUG L5 (PTFE ) BL048 100 ml BEAR 1 L BEAR 10 ml BERE 2048 1 IR IR % #% (HZ-
9511K) A% T4 4L (7948030, Labconco) \ES UL ( TGL-16M, #14%) . T 3 4 (KBF1700) AR50 A0 2 M AE
B PRI ( Torch, Teledyne Tekmar) JGZE 23 H11X ( EA3000, EuroVector) .

1.2 HEmRE

FHA B E SRR Nordborg WF-HI/KIE S m, T HIF 0.546 km® , /K I 0.82 o', sk imi £ 63%
A, 25% SRR A b, HoAlb X 3800k AR 26 WL 350 AT B bR IR K. T 2014 4E 3 A
12 H A8 AR U8 v AT RIZDUBRIIFE iR 4R 4 DHE 435147 T Nordborg i1 Fe AL (8.5 m) (172 /KL
(4.2 m) JATEE KS1ORIAT & KS2,i0 RES | BE 2 BR5 3 RIEER 4. 4 AN UTERSDRE S B0 A B st
£ 1 PR,

F 1 122 Nordborg MAUTEUIFE SRk R B &
Tab.1 The contents of C, N, P of four samples in Nordborg Lake

) TC/ TOC/ TN/ TP/ 1P/
B i s frkx
- o (mg/g)  (mg/s) (mgg) (mg/y)  (mg/g)
1 55°03'33.88"N 9°45'15.68"E 87.30% 139.01 101.14 10.62 1.76 1.04
2 55°03'04.50"N 9°46'48.51"E 80.16% 122.52 64.19 7.79 1.20 0.85
3 55°03'45.55"N 9°44'59.62"E 73.00% 90.64 77.42 7.03 1.56 1.42
4 55°03'45.18"N 9°47'37.13"E 69.25% 71.12 49.82 3.77 1.61 1.30

1.3 XWH*E
1.3.1 FALE 7 % USSR T IR BT 200 B, 200 0.5 ¢ ZE 47 FE T PTFE B0 P 1 E 3
ASLHGA K ERA] NaClO AbFRAL A H,0, 40 B4, AFHACER 3 4-FA7. BB IRINT .

X B2 R T A AT AL B,

NaClO #ZLHZH . A 10 ml 2.5% NaClO K215 24 h J5 550> (7000 %/min, 10 min) , 355 W, B4
PRIt LK 4~5 IRE Pk

H,0,ZbBEZH . fiA 10 ml 30% H,0, %I 24 h 5 , FJ0 8 B A0 8 AR B0 (7000 %/min, 10 min) |
SR L, AR 4K R 4~5 IRE .

TEHUHS 43 AL PR S A 5%, FH 1 mol/L HCI 2 BUTCHLE , FLAFE fh 5% 5 4 IR i 82 A B (SEDEX) $2 5L
5 R ASTE (BI85 32 e S B Ex-P 4R 40455 B Fe-P, 1 A K 41 CFAP T JE Wi K 1 CAP M & AW
Org-P) "7 R BB T OB B E A U P POY -P &= 3F H A BA HLRR A 300 E TCHL 4R
B H 9 DOC e
1.3.2 s 7 3k LARESY 3 M), 43 I35 B Blake #: Fil McLaughlin 35 %000 FR 9 32 BOR 64T 2B A0 A0 B0, 390 2

—1 DOC ¥R BB & & )5 S =4 Ag, PO, Y C N &, GAB 7 447

Blake 771k AR £ 5 2 A SEILEEILTLTE (MAGIC) | B AH AR B2 UTHE | B R “"@%mﬁ FF 25 22 4 )

B B 42 8 S T (BT T ACH R AR B 25 DL | BB F- 38 e R AR 5 HCOS (IR iE 4 B Ag, PO, , 60°C 4t T
R,

McLaughlin 771 : 2 i McLaughlin J73% "™ 454 75 BH BH AR 10 7 i A7 B L AR ok 28 5t BH S 7 5 46
PRS2 Fe Al Ca Z:4JE BT .1 Ik MAGIC $4F  CePO, LT | BH B TS B IS R 25 Ce™ | BH B 1 38 B il
BR LA LT INERER 25 HCO; , Pl iide ik Ag, PO, ,60°C L7
1.4 iRGEIT 550

SR Origin 9.0 3K FE4T EITE 2], 71 SPSS 20.0 1A% X 88 4145315 4T.



R AME R LR b ARER 3 AR AL AT AL B O sk Atk 515

2 BZREWE

2.1 AR E S ERI L

2.1.1 FREFAHE F % DOC FHRBFEH T 2 NaClO AL H 5 TTHLBERBUR - DOC ¥ W/ T 32% ~
74% ;H,0,%F DOC B ZBRBERATE , 2 H,0, A S FE 5L 1 FIRE S 4 19 THLBEREUR H DOC ¥k BE 43 1) 9
T 10% F1 55% JHERR S 2 FIAE S 3 19 DOC MREEAI /-3 BGIM T 21% 1 70% . X bk 2 F FAk 38 7 vk XA
DOC HIERREE LI, ME2ZR B E(P=0.01), H NaClO 43X DOC E BT H,0,( 1a). X5+
B A SERF ST 45 R — 85, 76 25 Bk HHEA LT NaClo e H,0, AL

NaClO ZBRRAAA VLR , ClO- H 3 S EAER & LR 05 & WAL & W % & A @Ak OB, AE A CHCL, (&
FRBRAE i HL NaClO VAR SR B | TRE 4068 58 I R st BLRR VR IBE 114 5 | AT s /> T ML HE BB Hh DOC
e,

H,0, FevE Mg 22 OB AP ) Fe™ VR S8 AR A 3 e 7 TR D6k 555 X6 A AL 55 1 e A VP )
BT AR DA — SR AR OK AL A S H, 0, N 22 ik B/ T A VLR (I IER /R . & R A
TR R GRFERT . RERL 2 FIRESL 3 MICHLBHEBUR P DOC W T T AR A 1, 0, K TR R B
FPR A3 ME R A BTG AL K AT BLIR.

212 FRFAE T EM BB ANZE  NaClO XFUURBIBEIL AR/ T H,0,. £ NaClO A3 5,
TEHUBEAR IR AERELE 93% ~98% (& 1b) , AH TR H) B /> 14% ~29% (&1 2) , B NaClO XI5 ML A BH
B R BRACR X TCALBE LT TCRE M. 28 H,0, A0 305 , BRAE A 1 Smidizb 30% 41, ot 3 F0RE & Sua 5 %t
WAL EA 25 2)  EIHUB R BCRIEE T 35% ~64% (I 1b) , 28 H,0, KA HLEE AL JeHLu.

xR BZ2.5% NaClOAL R4 BB 30% H,0, bRl 4,
80

60 |
40
20}

DOC/(mg/L)

100
80 F
60
40t

20} 7

1

IP/(umol/g)

i
& 1 2.5% NaClO Fll 30% H,0, Hikb# 5 TR BGR H DOC HEE (a) FITGHLBSE & & (b) 89751k

Fig.1 Variation of DOC concentration(a) and inorganic phosphate content(b) in sediments extracts
after 2.5% NaClO and 30% H, 0O, pretreatments

Fb 48 NaClO H1 H, 0, 4b 385 TR B A2 TE 25 19 22 46 T 45, NaClO 1 H, 0, Kb B4 /) Ex-P 43 5138/ T
29% ~ 86% i1 86% ~90% , LM Ex-P 55 H,0, %I (P=0.039) . Ex-P — i i 4 310 B 1 mld 25 ik £
TR VR B 03 it P A3 32 45 ) J X W B TR 2 T A B TR A B A AR T R . St R e
NaClO SFUUFYY N, 11 H,0, 5 DU SR I 34 KA W N TR sh T REMEE T Ex-P 1)
B, BT Ex-P A B8R 1% ~3% , R Ex-P BZE T JCHLBE B2 BUCR B 52 1R 7T 2005

BRE S 4 b, NaClO AbBEZEFN H,0, A B Y Fe-P S HAELILTF- JCEF (P=0.666) , 70 S0 T 43% ~
61% il 37% ~65% . Fe-P JEARERAE A2 T S8 A4 b AL 2 1 , AL 436 JC 5 B 48 ALk (FeOOH) -P JIAA.
FeOOH-P f A3 =AY pH T FELH 6.5~8.0,7E 5 pH BUK pH &5 T, 48 50K PO} B ok Y. NaClo sk fifr= A4
OH ™, WL Fe-P (RS, % 3] pH 45 19 NaClO 780 & 58 B AL W 10 VA iV T, Siregar 25122 #1380
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pH FIHZE 8 2247 LA X R A S5 M B BEIR. 30% H,0, 5521 (pH 7 5~6) , %] FeOOH-P A — & [
fEVER , i Fe-P FEALMIHARTEAS MBS, H,0, A0 3020 P il 4 (4 Fe-P & i Fh i 7T REJE B 4 HABTE 25 (0 il %
T Fe-P, HILE AL KT H,0,%F FeOOH-P [ fift .

NaClO %t CFAP 1 CAP SEMAAK , £ B 3013 Bl 4371 9 — 9% ~ 6% F1-4% ~3%. CFAP Fl CAP £ E 2
CaCO, L5 G AT  Aue MEAsR RS B . 1,0, fH 3% 2 FhB L 25 A0 B & 1 00 i i, 2ovp CRAP 89 T
21% ~65% ; CAP BRAES 3 BB/ A T 4% 4b, T RETEIN T 32% ~ 182% , HJFF Al g2 H,0, 74
A BT 3 P2 oA DL e £k TC ML

EXTRZAAR L, 2850 NaClO Al H, 0,435 Org-P & HE 418 T 47% ~ 69% Fll 82% ~ 96% . iX 3% W]
NaClO A1 H,0, ¥J%} Org-P 45 8 W50, H H,0, AL FEX} Org-P SZMATEHA 2. ( P=0.020).

[ ex-r R Fe- FAP 7JCAP [___|Org-P
100 .
Bafml 0 B2 R3O RS

80 | ' | '
&
ERI
=
<;[ 40

[}
(=}

/0 Zh
L IA: .: AERZHE =}
A B C A B C A B C A B C
At JCAHE B: 2.5% NaCIORbHE C: 30% H,0,4bH
2 2.5% NaClO £ 30% H,0, FiAb 5 i8S A48 1k
Fig.2 Variations of sediments phosphates species after 2.5% NaClO and 30% H,0, pretreatments

2.2 MM AT ENALRESTLE

221 ANFEEHRE  HE Blake EHI McLaughlin 35X} PO 2 HUR A Al AR S ] 45 PRy e X A B &
BRAR B RBEEARR (K 3). H2 18 Blake 3EALHUR DOC ¥ FBF 5232 48 B AR 19 # %4, 17 McLaughlin % /1 DOC
SN F LN

Blake #:Fl1 McLaughlin 34382 H 2 ¥ MAGIC F1 1 ¥k MAGIC #:4F, DOC #& BE 4> 5k /0 T 42.03%
33.98% , " H2Z 8.04% , FK WL 2 Yk MAGIC #24/EX DOC B ZEBRIERARR. X iS5 Mg( OH) , JLIEXT A HL
JEH W S A G, 7 2 Yk MAGIC #/E T Mg( OH) , THE i JEA R AR | ik W6 A A LR & R AR TR A K, 2
IR 1T B B NaOH 35V MO BIA YA HLBR. 1 T MAGIC FfER 4%, HARHT K, ik, B R A 1 )k
MAGIC.

TEA FHRRAFUT e XA 0 647 240 19 25 B3R v |, Blake 755 McLaughlin 3243 5% 1 T APM +MAP Ui 3€ Al
CePO, PLTE , (HAE ZF XA MBI L BRBORA 3 22 7 (P=0.007) . & APM+MAP JUEALI)S , #: 4hH DOC
WL/ & 7.74+1.13 mg/L, 2 R IGR DOC ¥ FE R 12.70% ;1] CePO, ULIEEMH DOC e T B HBUR 1Y
2 f#%. Blake 3571 APM il MAP ULIEZM I 5% NH,NO, FI 1:20 SUKIEATHRS: 2 Bk n] 2091 22 SR iR i 1k
HHUFR A A BT, AT DOC #k T . McLaughlin H:Hh DOC ¥ B TH 25 14 i 5 7 RE 275 45 — 25 rh B
BT HEA R, S8 8B TR 2 KB, CePO, ULIE MR P A il 4 B A Ak, FEUkk
UMY FE R ig CH,COOK xRt FUive, H E 4 250 A A & CH, COOK MR e B BN, =
E DOC W EFm.

Zead BB F A AR AL B , Blake 3540 B AURE A o DOC ¥R BE JL-F- %A 284k, R WIFE DOC ¥ K1Y
TEHLT , BB TR X7 LB A R BRSCR AN BT, A, 080 W B 8 T 28 A IR A . McLaughlin 240 2
FIRE & DOC W/ 2 22.63+7.98 me/L, 2 04 BUR ' DOC W JE Y 1/3 (A7 8 5 = T Blake 35 19 b 38
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Z5IL. CH,COOH M1 PO} X B 28 TS b A A MR e 4342308, 43 310 5.0 1 3.2( BIO-RAD A7) ), #4%
CH, COOH 2l PO — [ e AW BRI JE045 55k, AT DOC. e JE 4 .

80 200
Blakey: McLaughling;
60 150 F
2 2
oh oh
E ot E 100 |
O Q
o} S
a a .
20 b 50 b T
—4
0 1 - 1 1 1 — O 1 - 1 1 1 —
TR 2IRMAGIC  APM+MAP [ Bt flig PRI LZRMAGIC ~ CePO, FH s F A
Bl e

& 3 Blake ¥ McLaughlin ¥ %5 74 HLT 2= 538 R 5T He

Fig.3 Comparison of organic matter removal efficiency between Blake and MclLaughlin methods

222 FE M B E A Blake BT McLaughlin X A 3 I Z6 3550 | {H Blake BFaE MERIT (F
2). MAGIC ¥E LA e, L 1 WIRE S 2 IRIRVESS RIEE W24 5 (P=0.126). CePO,VilES
APM+MAP JUUERY M HE A —3 (H CePO, DIVESRAEMINT &L 2%, K CePO, FLIESZ pH MK, McLaughlin
WFFEAF T pH=5.5 BFRCR A . @ SO SRR - & K1Y Fe (Al Ca % &8 BT, 76 pH 1873 72
Tk G 7R 4 TR S T R A B AL IITLTE , M T CePO, TLIE R A . TEASZI | 9 T ARG IR B T T3
YRR, # MAGIC #EAE RGN T BHES W g 5k 25 24 0t &2 J@ B, LA SE 4 b A B CePO,. BHES 4% g %o [l lig
FIFE SN, DR PO 235k AR R 1T, 17K Z U i B vy £ 5 [ e 3. [ B T A AR [l i S5 1 5% )
R A5 IR B T R IE RS B B 1 A BEREPEIU , HSO, (NO; S5 2 B 1 2 L S BT BRI L=, el b 1 POy
SRR LE A RINLS KAWL R BB B TR BB POY K BEBE WA 2 1 AN, B T IR B B 4 BT
FUA A 0 R A AR AN JE SR I AR ML,
F 2 KA R L
Tab.2 Overall phosphate throughput during purification

Blake ¥ McLaughlin b
g mleEs (s E]E
2 I MAGIC 100.1% ~100.9% AG50W-X8(FH) 97.0% ~100.4%
APM+MAP J{iE 84.1% ~86.1% 1 X MAGIC 100.5% ~102.6%
AG50W-X8( [H) 90.2% ~97.7% CePO, TLHE 82.6% ~89.1%
AG1-X8(F) 90% ~95% AG50W-X8( FH) 90.0% ~97.2%
AG50W-X8(FH) 95% ~98% AG1-X8( ) 77.0% ~101.4%
a1t 64.8% ~78.3% it 55.5% ~86.6%

2.3 WMZHAT RN N BRILE

T8 Blake 35 B SUA0JG TR TR 2% R Ui | IR S0 W5 INAIE 0K 3% BT 1 Ag, PO, , 58 B (I 25 iy
VF T UL 4518 McLaughlin 3, J895 pH 25 7~8 LA AgNO ¥ I, LA LB 11 (300 Ag, PO, VLV , VLIE
i s (i) 12 i AR I

FT R Ag, PO, SRR AR HINT 2 Fh T EEIR B9 Ag, PO, AT C N S5 (K 4). Hrh 1~7 f18~13 4
A Blake Y51 McLaughlin 405 3 15501 Ag, PO, FATHE. £8 Blake L4lFLARTR MY Ag, PO, C N
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BN 0.622% +£0.081% Fil 0.032% +0.006% ; % McLaughlin 404 IR 1Y Ag, PO, i C N 514331
3.37% +0.82% 1 0.55% £0.21% , 3 B /2 Blake %8 5.4 F1 17.2 1%, B Blake ¥:HO2EAL R H 47, THLIE S,
WORFAE . X5 Tamburini 251 (UBIFIE45 B —20. Tamburini 251520 AS B ML & 5 00 1 3000E 5 Y 3" 0, A}
&I, 3T McLaughlin 3 40406RT3 1Y Ag, PO, & 4 A HLET , H G5 22 0 SR A 20 A T 12 Ui v ] LA
WA LR BTRA RN 80, M2 By

5 : 1.0
Blakeys: : McLaughlini;
1 A A
4L o 40.8
A
1 o
1
1
o
3+ ! [ A 06
X | A z
O : A X
2+ | 404
X o
1
1F X o 0.2
a 2P 4 A A A
0 c|) Q ? Q o 9 °? : 1 1 1 1 1 1 0
0O 1 2 3 4 5 6 7 8 9 1011 12 13 14

[&l 4 2% Blake 7% Fl McLaughlin 381319 Ag, PO, % C N & X [k
Fig.4 Comparison of C and N contents of Ag,PO, through Blake and McLaughlin methods

1) NaClO AZbEH AT DSR4 i (14 TCHL B 4R BURLR | [R) s BB A b sl /0 T AL 42 BB 8 ML & =, EL %
RIRIEASBE AR /N s H, 0, XA HLTT A 2 BR8N R, 4 B DRV M BB 45 22 i) & A= 4k, R,
NaClO 7 538 T3 T B AR i T4 2.

2) Blake ¥EXTA LT FR 45 T McLaughlin ¥ ;2 B ¥ 1 B RIS 22 5 A K, (H Blake ¥ 52058 1
. Blake 71 McLaughlin 313 F 1) Ag, PO, H C N # 2 (1W%F HL 43 A7 B | Blake ¥ 1) 40 fb 205 B 4 HL 5

3) 454 NaClO 755 Blake BEAGHES, @S0 T —Fs A WA UTE) (B IR £L A R0 & AT b B )7 % (1B 5)
B S 2.5% NaClO X U0A S RE i 2547 B3 B 0 40 31, R ) o 19 £ 4 B4 v ol o & S8 Ak B 3L D e
(MAGIC) ,APM+MAP VL€ | BHES F 25 #e b g b B, fieJ5 A= Ak Ag, PO,

4 STk
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