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(57) Abstract: Disclosed is a radiant catalytic ionization detoxification system, comprising a gas-liquid mixer used to perform gas-liquid
mixing of air carrying reactive oxygen species after radiant catalytic ionization with a liquid material to be detoxified, and a reaction
tube used to circulate the mixed gas-liquid mixture. The detoxification system of the present invention may be used for sterilizing
a body of water or removing aflatoxin from edible oil, and a radiant catalytic ionization box in the system may provide the system
with air containing reactive oxygen species, a mesh having a photocatalytic material attached being used in the box, which not only
increases the amount of photocatalytic material in a unit space, but also increases illumination area because the photocatalytic material
is uniformly attached to the surface of the mesh. In the system, a U-shaped tube is used as the reaction tube, and the length of the
reaction tube may be freely designed according to actual detoxification requirements, realizing convenient and quick installation. In
order to improve detoxification efficiency, the system of the present invention uses a supplementary air supply tube to continuously
supply new air carrying reactive oxygen species after radiant catalytic ionization.
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ERECEENERG LA BRMERECREBRETE
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ANGE AR AL R R B3 T Vs

HRXAR

e TR A v i PO P S e AR U AL R B BORIRAF 1, IR UL (Radiant
Catalytic Tonization, RCI) &Rl MR BB, AIAEAT A ShPAE 35 Jo R
WA, BOSEAST BN ER R, IR, HE AR . BRI Lo
TCHEAL AL, B BT RIS RE AL T (o) MEIT (h) X, BiohsREALae
I PE4L (Reactive oxygen species, ROS), ZH5HENMINIEIEIR R IA B PE A %
BORHBEAT IR AR A, BT SFMTRET, KRN, BUATZEEREADCHEAM R,
XHTAK T — Nz AR [N, HERERE &R &R RE %0 TR
WARYIRIAI R . T A B

TCAEALAT R 48 B A R B BOAROR YR R LB, AN[A] PR MR AT 2 5 P S R A
MlEL, BET, WTHEDGHEAR R R >, R RE T, ZnO %.

KAAR

EE A BRI AR, ARV MR LS i 25, ST RS
R AL LB i PR PR SR 22 RS o 3 A B R VR DR BEAT SRR & 0 SR & s A T
RE TR NABIR S YIRS R N E .

o 3 RIEA E, Pd SO AT U BB A T3 U BERERE; g
U B[ B B 1w s T AR G T 1) U AR A N T AR A FD B 5 RS AR B/
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R LA DGR IR R 7 A TR DG AR R

FE BB 5 SR IAAE b, TR o B A R T I I R Y e R TR T R
BB T I e ST R E FLATH T B E R R E . BRIy B EA R TITE L
27 A FUAH T Bl e A 2 i ) T e fL

£ BT RINIEAL b, AR Se A RN FeWO,1GO &1 £

AR ITEIRAE T — Ml % FeWO4,-1GO &M EHiE, B, Fiasn T 5R:

(1) FeWO, il 4%

B4 Smmol FeCly-6H,0 A1 5Smmol Na,WO,-2H,0 73 HIFEfELE 25mL 48Kk . R,
TEESEAHE N 7] FeCL AR T INASUAMBRATE 28 M . 15, K Nay WO IR ik
JREYIR BB 30 min f5, FHEEPIII 100 mL &5 RS R R A8 AR ROV 48D,
HTE 150-200°C % oh LA b ARG m LS BARA R R, @B IR IE,
FHZETR AR O /K Z i B B0k, IRAE 80°C2 U T-H#% 6h.

Her: Fe''s PURMBRAIEE/R LA 5:0.2-5:1;

(2) FeWO,rGO &M EHAH %

B4k 2g FeWO, I 300mL 2.8 34875 GHE 75 244 11 300W )AL HE 30 min . #f 2mL APTES
AN FeWO, BB G, FREMTE 70°C T 4 he BfE, ERR, HIEREEIX,
SRIGTE 8O°C I HHd . 2 J5, K 1g APTES Bift FeWO, I 60mL Z&18/K 8875 GRS
Zt 300W) AL3E 15 min, SRSEMIA 0.05g rGO. #i3E 60 min &, MBS EBFRERIIEES
1, JELE 180°C R ARFF 12 ho SR T4, /KBl 1 80°C N TR AL, £33 FeWO4-rGO.

bR dE B B R R G0 RT DUR TR AR R R B VMR B i R K

AR BLLARpE— TR A D IR E, (R ERI RS, BRI DA 2N
VA IR Kl dm IR AL LB S 0TS PR U 25 RS R TR A B I A T R EAT SRR &
[y BN RV E O AR R e R T Bl il B R AT I R KD R

FRWI B RG] LA TKRBR R sl g ik S H R, fKg0h g
R BUN RGUHRAE EVETE R R, MR DGR R, AMERG R T B
6] PG HE AT AR A 5, T HL R i A A Rl 2 S0 1 B 5 0 I P R 3R T, 3K 7 YEHR R TRIR
R U BEE RN, DRSS SRR 2R, H B RS A, k%
FE. PR, AT RGN, AR RGUE A $MUE AN TR 708 485 e 4 A 1
B S BETE A e W, AR R] AR RO BL-FeWO0,1GO E6 MK, Mk
ot & i o, g P AU MRS (AT DA R A, 1 BT DM R 4503 Mk &
% FeWO, 724, ZRIHI LT AE 1 A8 I ¥ el [ 20 2 M A LA 2 08 TR 45l Y FeW OGO 4K

m3
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EEOCMAFIRME 1R & BT 7% AR W J5 A 25 (1 FeWO0,-r1GO B & # RHIDGHEAL TEfE
9o

Y B 5 B

B 1 S SERER 1 TR I R G TR 2R R

B 2 AR I B R SR AL R B A I A5 M R

B 3 AR B R G I R 25 e

P 4 7RI BH IR 2 G S B T A i

B 5 AR WL B R G AU I A R s i B B R AR IO R A

Bl 6 A7 Ik BH IR 55 4 [ B2 1) 4 i 7 1

B 7 sEiEf] 2 R ) XRD B, Hob (a) FARIR FeWO,. (b) FeWO4,-rGO-U
(¢) FeWO4-1GO;

B 8 AIziitf] 2 FEETIOE BN, HAF (a) GO. (b) FeWO4 Al (¢) FeWO4rGO-

9 NS 2 HRE A ) UV-vis 18 RAO6IE, H (a) FeWO4. (b) FeWO,-rGO-U Al
(¢) FeWOQO4-rGO:;

10 AsEif] 2 PRSI Ny IR AT ARR SRR 2 K (a) FAER FeWOs, (b)
FeWO,-1GO-U 1 (¢) FeWO,-1GO:;

1L st 2 R i R E I R (a, b) FHEIR FeWO,, (¢)FeWO041GO
SEMEHY SEM Elf%. (d) () HRTEM I (f) FeWO41GO &KW AHMN SAED:

B 12 ] WIS T FeWO,rGO B & A7) E B A E AT B RN 1R 3 R AL
gLifesp

13 AN AR FE 261 R AE B FeWO, () SEM B Hrf (a) 120°C, (b) 150°C, (¢, d)
200°C;

14 A FIRS 1] 2618 R 22 BRIK FeWO, [ SEM AT XRD ; (a) 0h, (b) 2h, (¢) 6h,
(d) 9hFl (e) 12h. (f) Hl&HIRE A 180°C A HAL TN [F] I A 8] 5 (19 XRD 3

K 15 4 L-puk e i A s

B 16 N EA FIRREE M) FeWO, 1 R & 14 ;

17 AR [F PR i R H 451 R 2R BRI FeWO, 1Y) SEM B, B Fe®™: PUsf g B
IREEAR, i (a, b) 5:02, (¢, d) 5:03 R (e, £ 5:1;

18 AA[E]JERHE £ 1) FeWO,4 1 SEM B, H 1 (a, b) fH Fe (NOy) 38 FeCls:
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(cv d) Smmol FeCl;-6H,O. Smmol Na,WO,-2H,0+ 0.5 mmol FLIAMERFT 0.1 mmol 1)+ 7555
A= AR

VS ViEN
GEARR I BT A OATE, Bl AN, — I o A U BB A PR AR )
E3'0

NgiE BT, HSREEEE DR R AR BUN SERER] R Dy 124
VEHIACR N, T AR DA 7 3R A A A B I TE L

SEHER) 1

Wi 1 foR, AR -FERREAR ST RS, ZRACTEAH TRIETEREN
HEL B S5 TR TR AR 1) 2 A I B A BRI A DR AT SRR B I ATRIR & 28 | A TR E )R
AR AP ) R N 4.

o WL A A P B O 0 M SRR T A TR A R R RS ), AR AL H T (Radiant
Catalytic lonization, RCD) @ FMHI R BEFFHA, WIAEA N shVAEY PRI o PR
HAE A, PEATA ST EBENERE™ 0, mRAE. PR SRS ZHEARNZOE
JEHEAL AL, RS EGAEAA RIUSORREF=AE BT (e MZIX (h) X, B AsRELEE
3 %L (Reactive oxygen species, ROS), S EHEHMMEMETR N el AR HilC
WL, thin: YA R DAEH ¢-C3Ny F1/88 FeWO0,-r1GO £ &8 kL, i 7] LIEH TiO,.
Bi,WQOs. Upconversion nanoparticles@TiO,. Ag-AgCl/ a -Fe,03 %%,

SHOREEE 1 R TRAMIRAEET B A I E, R AR RTE TR ik
FERUN IR ECE oK . 9RRRAN A0, TR T AU SR A Al e, A R0itE s
AR VA TR TP R A A BRI HEAT 70 4 IR SR IE S R B

5B AL R IR A R R] DUR S B B 3V I B AT GRS DU KRB . mix it
FRE). Uk S8, F0%, dn] LR ARG K.

AR BT 3 R GUR et A AR S R AL SRR AN B i 1) 7 SR AT g b3, s
DA3EE G et A4 R 1) ZIR35 , FCUR AT DAk S TR B SO 2R U 5 51 R R 7 5 PRI
WU CEE GBSO A IR A« LSl . AMBFIRIDTR ) .

HEHIE I U S I R AL B AR R HEE S NE S 4 PR LI R A e v R SR AN BT
FEEMIR R B, AR R 2= S S AT AE, SR SRR JE BT EAR, D TRk
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XA, FHELSRIEEYAERNE 4 P )RR AT 7o N85 148 AL i 8 05 17
PRSI A, R S PR AL B AR . VRO YIRE P SN S M AR TS AR
BN, LRERNE 4 RIS, (BRI LAk R RN SR
SANE DAL EE R i W TR AR DRI, BT RIRMBAR TR, WEESRIEE VI RN
4 PRI R IE AR T AN 76 NAB AR IR AR AL LB 5 s M A

TER— D BARR I T %, AR SONAE 4 1 B ST e], Wil 4 pios, Fn
RRNE 4 GFEATA U RE 4-1 AT ERE U G 4-1 WIERE 42, E5E 42 v Dol
IREUERE 7 OERAE U BV 4-1 ), X fpdy sURT DURYE SERr s 2k, 1 iR
MR, a7, tRiE.

TREVRHE NS 4 i@ i i rh, S iE RN R, SRR RE 1R
BEAR, BEUE, ATHREMHENE, TERFEGDATIEEAN &&, N, TFEAWR
R AR A R S NS IR S B DN R SE T R, W 4 BoR, AR
T U BV 4-1 10 B BRI B v oA mT AR RS 4T T B G I TT 458, M4 TR BAb RV
SR, TR, POTRAA R BEEBRNEANUE 4-3, HAMUE 4-3 1 U Z8E 4-1 TR
AR AL LB R IS PR R I ST, AV 43 5 U BRI 4-1 [0 B8 BRI 0 vl I 3
HAFEAN, U B 4-1 MEER P A sk (EhATERE) S, g
AMTE 43 [MEBE i E A AT ML 431,

AT IREFHNR S SR FNREFEE, Wi 5 fir, ERHAE 43 ke
GETAES 432, HFADES 4-32 1 E AETT DB AN ASRST I8 <R, [FR,
W H] DU RR SR SRR ARG AR

T AKRFMILE RGOED, AP EFRIEHERANZ D MERCRECE L, NTHR
e AT BV TR VR B, AR R A BAR RS SA, WE 2 Piow, PrdiEaaE
IEHE A P 5 AT PR AR ) R R R A P B A 2 P8 TR R e P B 4 2 B AR Ak 2-1.
WE TR 2-1 WHIE TR 2-2 FUH THRAMEROGIE T 2-3; Frad i Fr 2-2 EfNER
pot Yy aala S N p Y v E

AR WIINAR R B 2 R I T MEE R G AAT R I Fr 2-2 TEXT 4 2-3 1)
RS, PTRABR B2 P e, Mtk 2-1 WP, —umidb <. —wmiA, EtERER
Pl CEFARTIRED WEIAFEA 2 AR SRR S | WS R IR AR TR G . Bk
1, WA 2-2 PTRAME RS b, WO 2-2 BOERTRIEE Dok k. SOUA MAEL
LB BCR AL, A8 W i HR A Fe 9 G 2 (0 F T TGP RE R I Fr 22, TN SR
WA R B AR L, SXFEAMEIE R T S S A P e R &5, 0 H i TR ARl
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KIS CE W T FRTH,  [FIR3EOK T ORI AR . [RIE, )T 2-2 [ WOIR GG M 7E i 2 <k
OB R R E, E TSR SN T B 5 IR E A B BGHE A R R R A R AR
MRTHE T, BE2M AT RMEAMR, AT RG2S B — DN S
ZH, BRI 2-2 FRAAREESILNEE T R . PC 8L PVC WFHR, 75 LTS
ACHEA RS .

TER—AREIN AR, Wl 2 fox, FTdfk 2-1 AR EA/ M TRER T 2-2 #
ST 2-3 WM e 4 2-4; AR B E e 2-4 Fig B H-T-1 e (T8 2-3 Il e FL 2-41 FA RT3 % ™
FT2-2 HREDE S 2-42; W 3 Fow, PTIRM R 2-2 BREAE T E 2-3 Tl 2-21
FOH T [ e 2-42 S b e £l 2-22. @A o7 s, T CABERTAER R 2-1 AR 2-2,
ST 2-3 ANEE SR 2-4 AT e, HBERRAZIRGE 2-1 W, IR RESR 2-4 e fEAE 1A 2-1
Pl sE 4 2-4 DY AN RIS R 44 2-1 PO PI BER e ). 18] 3 AN T — A 2e il £l 2-21 Al e 4L
2-22 i AN ) — A T2 2, A, R DU R R Zede gl 2-21 AfEDE AL 2-22
IDAERIE g

[l e 42 2-4 RIS UIE 6 Fias, BUAREMR 2-1 WAEME RSN 2R, 788 misg R 2-2 1
JTE 2-3 RsEE, Wl 2 Fior, EOFANMF IS0 GRS ZamD Bgm-—AE e 4,
XA e AR ) B LA B [ e AT, RIFLA T e AT 2-42 N, FERLATERR

ST 2-3 [ EARBRUABAT R I PR 5 , W B AR 4R ML S ARPDRE ™ A vE It SR W
b 38 1) kT 8 s = AR R R KOG IR, B AnfE SETE 3 A A T 300 BLIRAT Ol
SR IEOLES .

I, FTIFARIREAL B 2 T 2-3 BHTARIREAL, (B A B8R hmAs 3 N r
ALBRIRERNSTHOR G A L, [FI, A RO AL TR B AR 2 7 AL S T R RN B S
RIRE#H | WSRAEEETIRE, REFNRHRERFNRE 4 WITHE. £RNE
4N, SURTERARE BT RS, BE, AT mR R ReE, AN TE 4-3 MRNE 4 Wit
TS .

Lt 2

BTG 1 P B RS, AR SEHERR AR T KRG EL-FeW04-1GO
SHMEL, FiR FeWO,rGO 5 &Mk 1 LA 77 72kl 45 1 .

(1) FeWO, 1 #%

B 45k Smmol FeCly-6H,0 1 5Smmol Na,WO,4-2H,0 43 B # £ 25mL 2K . AR5,
FEZELEAHE T 1] FeCls VAR I 0.5mmol IR MR L2V . BE, ¥ NayWO, IR S:
I LR S, BB 30 min /5, FHREWIA 100 mL m T CRZG]H
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im 2 RAE RN AR, HHTE 180°CFRHF 12h. ¥ EEZAOAA AR =R, B E
CUSEE BT UCEYD, FZEEKATE K Z R Buk, 310 80°C S b T 6h.,
(2) FeWO,1GO & &M BT &

50K 2g FeWO, I 300mL 2.1 i 48 7 GEE 75 25 2F 300W) AL 30 min o Kf 2mL APTES
M FeWO, BIFTHH G, KHRAWTE 70°C NN 4h. FEJG, ICERK, HZEREIOR,
SRIGTE 80°C TR .. 2 )5, K 1g APTES 2t FeWO, I 60mL ZEEH/K IR Gl
ZAF 300W) ALFE 15 min, RJEIMA 0.05¢ rGO. ik 60 min &, AR FRERIIRES
H, HAE 180°C N AREF 12 ho AR AR 7=, Rl /K B IF1E 80°C N-THIL 7, 15 2 FeWO4-rGO.

L) 3
AT bl AT B T R R, A BB ER (D il B TRk FeWO,. FeWO0,-1GO-U
(FeWO,1GO-U NEHE K FeWO, 5 rGO WHER GG HIREY) M Bk 5y # &1
FeWO,-rGO #4754 Fe it .
(1) XRD i3zt
G55 7 R BRI AT AT R LU 2R E] FeW O, (AR R i (JCPDS No.46-1446) .
BbAh, B MEE] rGO KT I
(2) frE it
il 8 R, kg it — S e 25w A 1Go. w8 h (a) FIR, fE
1596 A1 1346 cm™ BT WA T, XMiZHET GO M G AR D 7. Wk 8 1 (b) fi
75593, 132,215, 179, 349, 683 H1 875cm™ ALI{IUEXS I+ FeWO, [1$7 861 . Xt F FeWO,-rGO
SEMEL BRTIHET FeWO, 4, GO 1) G HFF D 443 H40T 1598 A1 1345 em™ At
TR B IR WA % 10 1GO-FeWO, B & MR TE4E GO,
(3) UV-vis 18 2 iff
LERUE 9 Bizr, MRHGF MR A LUERE UV-vis DRS B TR, FHIR FeWO,
{ET] W6 X IR AR W T8RN vGO, 7T LATE 4 MW S22 7E 500 N 800nm - [A] 1)
D g r Ry L R A G i o S IRMALYE BB 1 4 Fi WT DA S IR A B S 1% 114 T A 00R PR AR 18 s o'
fEAIETE. UEAh, FeWO,rGO & &M RHE ] WG X I 15 SRR 2 2 15 .
(4) N W A AR
il 2% [ =4 () N W B AR R SR 2R P 10 FT7R . FeWO,-1GO~ FeWO4-rGO-U FIZiE b
HR FeWO, LRI 405 49.18. 47.03 F1 45.80 cm® g™, Hfli W L 2=
(5) SEM F1 TEM M3
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ZERAnE 11 fzn, H SEM AT TEM W50 1 H 464K FeWO, M1 FeWO,-1GO B &4 FHHITE
MG W 11 (a) iz, FeWO, HEARZIN Tpum IS FIRIRBAH K. =fF SEM
B8, BNEAEPISESRERF IR FeWO, BEREE 1 LA REA R (K 11
F1 b)) BT FeWO,-rGO B &K (B 11 71 ¢-d), FeWO, # rGO 9K Fr 2, iIX R E FeWO,
M rGO A4 7] e 78 /3 BRI AT S LB A EAE . FeWO,1GO E & # KL TEM i 11
Hr (d) PR FeWO, HAFTTARAE vGO Friykim Lo B SFE rGO Fr MR JZ Fr i 25 #f i 7w H
— R, BT R L R PEAL. B LR (o) BR T TRERSA 0.22nm FREATH A SRS 4%
g0, HXTRNT FeWO, HY (020) ~Fil. th4h, EX R TATH (SAED) R BIFKA, Xik
SRR B 2 S

P 12 Pz, A OGS R, i (VB) B TH A 21 SH# (CB), & VB HH
NI IHE FeWO, P LT -0 . ARG, JGAERT (e-) M FeWO, & 14 3] rGO
b, =25 O, RN AEmEE N B (0y—). FeWO, 111 VB H11)7 75 KR N IE
RS PE OHe. XEEH BERWIGHAKT R, BB MEANEERMEREESER. 5
J, 5 FeWO,-GO-U &4 RHHEL, RTH H A7 A& 1R A # e B 2H B i) @ B 2 b AT
flTK) FeWO4-rGO 9K GG AR B 1 —Fh & 3 5. BRI R 8 B T w7
RO 4y B, AT S35 4 S FeWO,-1GO & ARG .

ANFERE AT, AR FeWO, TR ZAN,

B4 Smmol FeCly-6H,0 AT Smmol Na,WO,-2H,0 73 BT EAE 25 mL #&KF. 25,
EEGHEE T 1] FeClL MM 0.5 mmol FUAMERLATE 26 . F56, K Naa WO, ISl EE
I LR G . dE—54HE 30 min J5, FHEEVIN 100 mL s EZE T, JHE—RIR
FETIER 12 h. RAEERESARAHERE. B S CIEFRTEEY, HAERBKRL
KB BREREIR, IFAE 80°C AP T-1% 6h.

SR 13 fior, W13 BoRHIEFEX FeWO, FEMTESRIIEM . £ 120°CF WAL A
TR (& 13 Cadd o IRE T 2] 150°C)R, JRETVIRIEESS 120°CK AL BIRE AR L,
BP0 RSN, 24T 2 180°CHy (B 11 7 (a) AT (b)), Bl ke i A

SEEB LM S IEH L. JREA 200°CH, B MRS IOREW, HPCRENRTE
BREHEE 13 (o) M (D)) X—FRILRY], HmEATEERRT FeWO, fb A I T il
FE

ANFIF RS AF R, AR FeWO, TR AL,

B4 Smmol FeCly-6H,0 AT Smmol Na,WO,-2H,0 73 BT EAE 25 mL #&KF. 25,
EEGHEE R I FeClL MM 0.5 mmol FUAMERATE 26 . F56, K NaaWO, ISl EE
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BN ERIEE . #— D 30 min J5, REEWIIA 100 mL &ESEH, IHE 180 °C
TR E. AR RESERGHESER. B OIERBIEY, RAZEEKAE
IKCRESREREIR, JFLE 80°CH 1 6h.

AT HRETER FeWO, 1 AEKHUE], FEA KA [l & A1 kL) SEM 4l 14 iR, &
KR T 2h, P B KIS e (B 14 () AT (b)) B 14 (o) BT H
SN 6h IS, RIS T HCRIRER . XS TREE MG FF 2 9K R R g K 1
BEE XL AE RS, oh 5 LT FEIRIK FeWO, 8544, Son H/N A FRME (B 14 1 (d)).,
FIZIE R, 9Kk DL E R SRR L AN E AR . B S ML 4R SR, AN
FURLYH e, TERUCT SERIARE, XK BRI & A NI AR AEK . 12h /5,
FeWO, FIE R MK BRI A Z B K, AdkeE (B 14 (o)), XELEBIE IR
IR T ARSI i N APOK RIORL AL 1 SR AR B FAEIR G W AR AL AR . B 14 (D &
T AEANIFL K BT TE) R 1 45 1) FeW O, FE Y XRD B o 45 M 15 2 7K AT T8 f0 38 g 288 56
Flifi XRD K35 AR AT LUK S 5 % 5E N FeWO,.

BT PR, SAREIEE R AR AR L RE G B 15 0 16 Bim o FEX A2, DHA
1 DGA W) &5 3EH] (41-OH M C=0) BEUBA T 5 Fe’ THE TR IR S &1, Rk,
W Fe THES T HMRIE R K. FeWO, MZHB I R 5K S EURM A E KD RN . BRE
WO, S ARV L FeWO, #%. RMAKZ 1 DHA F1 DGA # FeWO, #RHERIT. [
i, BT A% R RS AR LL K DHA il DGA Z B EM EAEH, FeWO, %A T34k,
UbAl, BT FeWO, (R ANAE S ) ST, 90RO B8 5 WO 5 1] PR AR R R R . o
KA TR K, R T HIROMM LR . BT IR S50, S RETRME
(T2 B PR IR VS T R BURL R 5 TR USR5, A5 RANKE K L BEE I B
AL WRIE CIRE SR, & APTES 215, FeWO, AN HRER]. (EFF BT
TEHIN, FeWO, % 72717 TR AT Y rGO 49K Jy 3% A -

N [ PR SO L RS 7 A AR 1) R T

B 45k Smmol FeCly-6H,0 A Smmol Na,WO,4-2H,0 43 BITER /£ 25 mL 2K+ . AR5,
FESELEARAE T I7] FeCly R MM — & # IR MR DL 20 i . 85, B Na;WOL R TREES
AN ERESY . #2830 min 5, FESYWIIA 100 mL m &L, JFE 180 °CH
fRFF 12 he AR RESARANESE ., W E.OUEERTBUGEY), FRMART K 28
PRl R, JIHE 80°C= S T4 6h.

W FEA LB (OB M B P SR, S5 0B 17 fio. B 17 BoR TR MR &
HOFELE AN R TR TR (0.2 & 1TmmolD B AL & K FE 5 ¥ SEM BK . 24l 0.2mmol
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PUR BRI, ToFe R N & 2R =4 (EEE 17 H () (b)), {ERIMBUIRmER 1=
(0.3mmol) 5, R T~k AN (B 170 (o) (d). F— 5 EHiE mugR &1 n 5
0.5mmol, Ffriil & FFE i B AT 58 LI S R A i S A4 e (B 11 (o) (b)). ¥t
MR B A Tmmol I, FRPI RIS, HGUREHR (B 179 (o) (D). Bk, #r
H FeWO, AR A I R &R, TEARRG T, JURMERAN AT AME iR )5 7], 1 H wy A
VEREH T G R FeWO, 724

AR FeWO, FI5TH

SIAAE SRR 2 IR RO BB DL T A {06 FeCly-6H,0 B 55 BE /K 1) Fe(NO;3)
39,0 A B U AEMASIR M TR I [FIBS A 0. Tmmol B ke 2k = H B fb k.

SRE 18 Pz, FeWO, PR R ARm T T HY BBk PR Eh . SRl i #h BT s
THE T FeWO, AL . ERBRAFMT, XH Fe (NOy) 3 U FeCls, MIGIE3RAFH
YR EEH B I S B IREE . MR SEM Wl 18 1 (a) (b) FioR. B 7 EkmiRsh, AT
KL CTAB HIFFAE WS 8 m i 24 P~ TS, W 18 (o) (d) Fizn. 7E CTAB fHLERTIG L
N, BRATW AT I GORERH R, H IR E HPE AN AR, Bk, CTAB i&H]
PABE X 7= i T A R A M

&R R (AFB) FREIL, SRUT:

500 mg T 2 HRHIIER FeWO0,1GO B AP AR B EBIHIER L, ARG IAE]
100mL & A AFB, [ T KM (K FE 16.8 ppb) 1, 500rpm B S $E S8 5 B T B b1t EE 30min,
Ak 2 Bt - P 7 . SR 300 PG B &3 . 43701 Omin. 15 min, 30min, 45min.
60min. 75min FSTHS EYKER 5 mL oK. VB G RRIHRTE R il b AFBL 1Rk, g5k
1 7. R BEEH SAnt e Agl ) 4% (1 55 1R FeWO, A1 FeWO,4-1GO-U.

%1
JGHURE (min) 0 | 1530 | 45 | 60 | 75
LICIRFeWOLAHAFBIKRE (ppb) 168|153 142 13.6 | 12.8| 13.8
FICRFeWO,-rGO-ULHAFB S (ppb) | 168 | 14.6 [ 11.2/9.6 |87 |6.2
FICRFeWO,-rGOHAFB IR IE (ppb) 168121196 |41 [3.6 |25

B 1 AR, S5ER FeWO, Ml FeWO,-rGO-U Mitk, IR FeWO,-rGO 5t T Kifi AFBI
HATHR S OGAEAG PR AE Ve -

JS2F 1 2

T KA B RS S A RNR G, FOGZE AR JEREE (A >420n0m), 8 300 BT
U AT PR M REPPAL SESS o IR [FJ IR ) (8] (] B (Omin, Smin, 10min, 15min, 20min,
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25min) P ELE LB BAEFAR_Ligfr, 37°CIREEA DI 4h, WEEH ARSI, Rt
PBOEAT#RE, T PARITE, MBS AR A, T ERERCE.
RBRE (%) = (Ng-Np) /Nox100%
e A FURNGRINGGS Bt HE L AR SR T 200 1 95 5L
RIELE R UIR2T7R

%2
FeHEAS ] (minD 0 5 10 15 20 25
FIIRFeWO 4 4 T % 1 [091]083] 079 075 | 071
A IRFeWO,1GO-UZH 2 %% | 1 | 084 [ 071 | 063 | 059 | 0.52
L IRFeWO0,-rGOZL 3 R % 1 1065]042] 036 | 021 | 0.08

2% 2 W51, S5F1EIR FeWO, f1 FeWO,-rGO-U Mtk, A HiFHl & S IR FeWO0,-rGO
SR B B R G A KRS

PAEFTIR, ARA K B SEaGIT O, HAERA AR K BE e U PR, AT 2
ANV AR N SURTRER] A B 38 7R KRR P9 290 DA B B R DA 55 AR 4 19 45 A ST it 191
(E2 MR AR B AR HEOR T R, s AR R W TR R S5 BA B S5 91 BT 4% (1% AT 1 26
B0 ERAR ST, )8 TARRMIEAR T R IR TE
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EIESN

1. —FREME AL B I R G, HAIETE T, B3 H TR I5 1R IR S i
128545 5 I B O3 TR AR R AT SRR A T ASIRE-E 3 (D R TR EENSTIREEY
T RN (4D,

2. IREECRIESR | Tk s s s R4, HAMEE T, Pk RNE (D) A
HHAUTE 4-D MHTEERURE G- FEEE 4-2); iR URE @4-D HEE
BRI S ry YR 0 R T 1A U B (4-1) o N3 i O £ e B P il PR AR 2 AU A

B (4-3); TRAMVIE (4-3) B EIREASTMHMIIL 43D,

3. BUEERCRIZR 2 PR RE R B I RS, AREE T, g3 4-3) &
WREAAE AN (4-32).

4. FRAEBCRIZER 1 PiRpsa U s S R4, HAMIERE T, Fidarim e s
JE PEE R A AR A LB AR (2 $EfE PR B A () BIFEFEA (21D,
WHE T 2-D WIETANM A (2-2) AT REEEBSCERLTE (2-3): Frdi T (2-2)
R SRR RS P A VS YRR R R

5. RRIBEACHIEEK 4 Pk rfR iR BB RS, HAFEE T, Pridfafk (2-1) W
WEAMNTEEM ) (2-2) MIE (2-3) FFEEE (2-4); FrdRES 2-4) BwEMT
F e T (2-3) el (2-41) AT EER T (2-2) BEDER: (2-42); PrigPf (2-2)
FEREAHTIE (2-3) gFaliwedtil 220 MATEER (2-42) FilE e (2-22).

6. MRIBAFESR 4 iR i BB e ARG, HRMERE T, TRt cA RN
FeWO,1GO &M K.

7. RRIEACFIE K 6 TR sz MBI B3 R, HRHEE T, FTig FeWO,1GO H&
AR} DAR 7 2= 1) % T s

¥ FeWO, I\ Z I rf 4375 4031, o APTES I\ FeWO, B e, # RS WIFE 70°C
Nin#vah, B, UCERR, RZMEBERIE TR 25, R APTES 2Pt FeWO, A ZR 1K
IFEEE, SRIEIIN 1GO; HiH: 60 min /5, F TR BRI 180°C MAFF 12 by R
3778, H7KBRGRIFLE 80°C R, 32 FeWO,4rGO.

8. MRIBAUHIEEK 8 AT dm I s s A%, HAMEAE T, ik FeWO, UL R 7
B T AL

H %54 FeCly-6H,0 A1 Nay,WO, 2H,0 73 sl AR 20Ky 2R)R, FEBRSEAHE T [A) FeCl,
BB IMASUA MR LS 2888 3558, Nay WO, ISEHE M ERIE S #E—08
Bia, WREDERE FRIE—BNE: AFERSNERR,: Bids sy,
Bk a5
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9. BUMEZER 1-8 (£ IUFTR VAR I AL AL B8 it 2 AR e A K AR BR R BB Rl il PR B i s i R
SREINAER

10, —MARIEAL R B ATk, HAFIEAE T, MEHPNEDR 1-8 (£ BT A4,
CLFHR AL R B 1S BURE PESURD IR KB A fR MU AL A S R O G I S 2 S S e i a5 A 2
AR REREAT SR 1 1R BRI R SR M AR Hh PR T B B R b AT i (R P B
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