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Abstract: This study investigated the performance of fruit and vegetable washing by seven advanced oxidation processes (AOPs),
namely, electrolysis, ozonation, ultraviolet (UV), available chlorine electro-production (E-Cl), hydrogen peroxide electro-production
(E-H,0,), UV combined with E-Cl (UV/E-CI), and UV combined with E-H,0, (UV/E-H,0,). Results showed that among the seven
AOPs, the UV/E-H,0, process exhibited the best disinfection performance of completely inactivating 7.111ogCFU/mL of Escherichia
coli within 5 minutes, without observing any photoreactivation. Furthermore, 93.2% of the herbicide atrazine was abated in 10min by
UV/E-H,0, process. Meanwhile, the generation of disinfection by-products was also effectively controlled during this process. Based
on these results, a H,O, in-situ production system was set up with a carbon-polytetrafluoroethylene electrode in the natural air
diffusion way, and the lifetime and operational cost of the system were evaluated for practical fruit and vegetable washing. Results
showed that the electrode could be used for more than one year under daily use, and the operational cost was 3.9%~13.5% to the
price of commercial H,O,.

Key words: fruits and vegetable washing; disinfection; agricultural chemical residue; disinfection by-products; hydrogen peroxide
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1.1 MESIEGH

XC-72R % I H Cabot 23 7] (3 [H);PTFE FL
T (60%) M 3 [ _E T £R 22 W) 541 (P) FAR B 3K H R
SIS ERBE T B ORT AR B Al (DSA) I H
B R 2 R T 21 B4 o v 2 AR
J& UV 4T(254nm,3W)IE 3 H BHK 2w (36 [H); Hit
M6 W 1A AR SE LR o ) LR R AR W A
Longevity 2~ 7] (J15EK);E.coli e K B A6 5 F 5
SEMAFLLB R AR I % 3 A6 5t by 2 =
TRIRBI(HPLC Z0) Rk FR S BN (HPLC )0 1 _Lifg
N ] FE(HPLC %) HIR(HPLC 2%). /K4
BE(AR 20). Fffhrdbs A F1 DBPs brff30 A
Sigma-Aldrich 2 i (36 [H); 8 4 /K B Millipore
S.A.S.ELIX 4l ZKHL(FE H); F R AKH BTG HE R 3
1552 e AR K IR bR i 42 1 BoR.
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Table 1 Main water quality parameters of the tap water in this

study
KIS HL Huft AL
PSESEiIRTS 2.87 mg/L
UVasy 0.01 cm !
pH {H 7.34 /

HSE 1658 uS/cm

cl 442 mg/L

Br 72 ne/L
HREEL Cly i) 0.05 mg/L

1.2 C-PTFE Hitlsh

S SCHR210,5 1.5g IR EA 2mL [ PTFE
FLIRR A AE 20mL (KIS /K LB 8 75 AbFE 15min LA
Y ST ARG A R 80°C KA 44
IR LLZE R LI K BT A3 2 IR ) 2450, 1] A4
AT A2 1 0 i B AU e 2mm e 19
SRR R R DL = B 96 2 S0 T A T s
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7E 20MPa [¥JE SRR 1min, R 5 78 5 3 o DL
350°C I BEORFE Th DARRE: e A 5 B
2, IR BT % 3x3em K/ (9em?).
1.3 E.coli HMHTELL

76 150mL B4 KF NN 3.75g i LB W, i
el KRB R TR A D, DL A AR B IR R AR,
# 100uL E.coli HiB Ao Ao, FHRNIH IR 4 5
B gagtivh,LL 37°C. 200r/min [R4PERESE 6h.B S,
HY 30mL ()35 7708, 78 g 20 L H BL 8000r/min 1)
T THL 5 R b, P R 4 K e 1% 5 P 28 0 T U, LA
AFAE T3 BRI 4l E.coli .
1.4 FAEHUESLE

T B %) P A 7 K 2 R ot 11 3 e RS
TRCL A 10 7 Y0 R A T T A FER O g R 2 P
2, B A KU AT AR A T8, B i X
KPP I E A G UV AT R RS 48h, LA 1176
Jo B S I6 H 5 1Nk R LAt AR 25 55 B DRk
2000mL, 2K Ny W A kK R 505 4 R 5L
52 500g TN I BIERSFE 15min DLIRIUCR ARG
Y, bt i 2 45 .

UVAT HLIR

WA B
(R S P S

Fig.1 Experimental set-up for strawberry washing

W 1 T 21 25 g N i R £ S i R L X
200mL FREE DL R VA8 T I iR TS A
1) E.coli B& F AT 100pg/L [¥) ATZ JEAT 5L, 18 FRAEY)
GRS A R M BE Yk 7.11log CFU/mL. B )5 , 7
200r/min [ ) 35 45 5 380, LUIE @ L i B X T
Je LR LR, R AE T BT R R AN, B AT )

10min. 4T O3 T2 UV T2 5 HiR Bk Hliz
17,30 S O IRIEPEHIAE 28me/L, i i 7E
100mL/min, B} 10min P Os #MMEEA 28mg 7E 5
0,1,2,5,10min BURE 5E E.coli Al ATZ [ BE, 48 45
10min EUFENI 2 DBPs (IR 7 Bl LM 4&4F R E
W 2 FroR. 75 EEUL I I 7RV A R IR S N
oh e T R LR AR Sl R AR N, PR i
(1 R A S 1. 1) By e 35— 3L

F2 THEFBEALIZHEMHRE
Table 2 Experimental conditions of seven processes for

strawberry washing

T2 FH A BIH% MR R BT
E Pt C-PTFE NI, A
05 / / 0 K
E-CI DSA Pt N K]
E-H,0, Pt C-PTFE 0, K
uv / / ANIES, R
UV/E-CI DSA Pt RIES, R
UV/E-H,0, Pt SAE 0, i

XGRS K UV. UV/E-Cl FIl UV/E-
HO, T 2040 B 5 (1) B 7 e v 8 7 6 A 7, 78
HGHT R 40em 4L BE S 24h, Fif J5 A0 E.coli MR,
Y] ERE TR 22W, KJF 300mm.

1.5 F ik

1.5.1 UM O3 W A7 R HoO, ARSI UAH
O W PR FH BRT UAH 5L AU FEEAS IS 7 A 00
WRERH N, N~ 230 28 e g (0 30%, 3 ol 4 465
A IMEAL(PC 2, Hach, 36 B ) 1 . H, 0, ¢ R H B
PR Wl (532 3 I 3 O BETH(V-1150 Y 56k,
) 7E 402nm R E RO R

1.5.2 Ecoli Ik 7& 150mL 847K o A
3.75g ) LB Wiz 2.25g MIEIERE JBON e il K 1R 4
o I T S A8 N PR 3 DL, LA s 4% o] 4 5 5 i B
100pL F B Jo ZKRE N 2 ] A4 15 7 05 v ) B v
A S0 AR o JBON 37T CHEIR IS R4 120, b 5K
FH T E0R V.

1.5.3 ATZ [ RA Agilent /= RCBUH €300l
SE ATZ PRI €00 kR H Agilent(32 [E)HC-C18(2)
(4.6x150mm,5pm), it 2 A7 % FH H EE AT 0.1% 1 H IR
IR, ] 5 LA 50%:50%, 3340 A 300uL/min, FE il
40°C, R SpL.
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1.5.4 DBPs [kl R FHECA L7 Hli gk 160
itk (Agilent 7890A)M & = & 5t /KA = L
AR R 1,1,1- =& A 4 DBPs IRk,
WEFER ] Agilent DB-1(30mx0.25mmx0.25um), /7
1LIEAE USEPA 551.1. % HIC 4% Fo Tl Sk as < AH
W% (Agilent 7890A)IM i x| RS DBPs IR 5, (i
KR Agilent DB-1701(30mx0.25mmx0.25um), Jj
15184 USEPA 552.3.7i145 DBPs [f14 Hi BRISA = T
0.12pg/L. K H 2 1 8 1% (Dionex Aquion, Thermo
Fisher, 5& Bl 52 LR #h A9 P, (L3 41K A Thermo
AS23(4mmx250mm), it 2 AH K B A 4.5mmol/L
B FR AN AN 0.8mmol/L FAIBH R SN Wk LI, it 3 A

ImL/min.
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Fig.2 The performance of the free available chlorine and

H,0, production by the electrodes

F &1 2 ] DL, C-PTFE FA# AT DSA BHAR 53 73 B
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B, 4 H R B LT 15mA/em? I, 377 2E H,0, HIRE
IRt HELIAL R B T v it T AR, 2 R R IA
| 20mA/cm” B, LB E] H0, 4 AL
JERIAE TR R S 1) C-PTFE HLBA T4
(IR FH 8 0 ARG, DR L RS P 9 25 5 A A1 el T
ISR, 24 0 HI) C-PTFE HI AR IR 17K R I,
i £ S PR A ) — 2P R, 24 T 4R
3 R R T R A I (R A7 A ) AR PR Y 2R
HE PR T ()5 00 T B T ik P BT e
AR, S A T B, A A5 Hh 1 S ST —
00 43 ] LAA vE AR 4 T AR R AR T > I R AR
e I SR AR RO B AR LT TV A R AR R R
AR AR DU N, TR WU A i /b i Ha O 320
S JE A 7K I TR UG R AE AT AR N BRI, Ky T ARIE
PR TAE A6 RS 525 PR T 10mA/em” (1 H
P PRI T 9250, 7E 10min PN AT BLERIZ) 50mg/L 1)
H,0,, )it 10mg. 15 C-PTFE HIH A [A] &, DSA
P AW FA) T S S5 I A — e [l 08 4 A S I, AN B A
JNAE 10mA/em® FRIHLUR S R, DSA BHAR AT L
76 10min N BAZ) 0.7mg/L 1A A H i N
0.14mg AHE T 75, Pt AE A IR RN BHAR B, 20531 e A= A
SRR SN, IR R 2 2 HL O, R R T4
FEASIIASE R AR AL ERLEE Pt AEN
PP AR, T DA 25 SE RN LA S0 4 1 () s o
2.2 7 RN E.coli [R5 KAF DL

ERRERE VR, 7 R 2% E.coli [R5 KA L
WE 3R AT LA H,7 M LEAE 10min X
E.coli 7% KREJI MK E/N A UV/E-H,0, > UV/E-
Cl>UV > 03 > E-H,0, > E-Cl > E.Ji i f{y HLfift T 2
X E.coli JLF-HA A B AR R BCR LR RAE T, 48
BB AR 2R B B AR 23 ol A A AT R AT AR Y,
BTN E.coli 7= AR T AR T, SR 1) B AR R 408
NGV IR I TE S 4 A 503 S A 48 45 A, AN T 2
AR h E-H,0, T2, WA LLE 10min 4 2% K2 1.87log
CFU/mL ] E.coli,ilt %] H,0, B —E IR EH.
{H E-H,0, T.ZXT E.coli A% KR I AFRAR IX
FERN HyOp EF PSR R 1A I AR i (B =
1.76V), A 0 38 5 FF B 1) HaOn 9K S (200~
30000mg/L /A7) A g SCEAT AR B0 45 A
DA I W B B T 1270mg/L 1) H,04 A BE 5230
XYL AR R B R LR D A L 7E pH



11 14 S8R PR EARAE R R UL 1N 5781

0 6.04 AT, A KREILS] 7260mg/L H,0,
BT WA B A 38R B P80t v b i 300 BT
YEARIFHE 10min N E-H,0, T2 28 H,0, Ik
JEA A 50mg/L, PRI JE V08 SIS UT (1) 275 1R 5 R AH b
2 F,UV/E-H,0, T.EZ X} E.coli B 7% KRR )443 3
AELAE Smin P SEEL T HI4A 7.111og CFU/mL )58 4 4%
KIXHEAKET UV BHRARAERA UV S H0,
JErEE R« OH MR EH AL Z R, Sl UV T
SHEAEH 10min J5R K E.coli fiEJ1 N 4.4110g
CFU/mL,Xt'E5 E-H,0, T.E7E 10min N AR 5L
JLH R BAT A 6.28log CFU/mL, AL - UV/E-H,0,
TZAE Smin I 584 R KR D). HH b mT I, 52 4 11
UV/E-H,0, T ZUAH Lt 5t gy i T 2 5 A 50 4 1 By
[ A& TH A ). UV/E-H,0, T. 240, UV/E-Cl T2
BARUF AR AR1M, UV/E-Cl .24 10min
WXT E.coli () 74 K ig 2k 4.96log CFU/mL, (K T~ 5 i)
UV Fl E-Cl T 24t 10min A 4% K& (K& 5 n Al
(5.30log CFU/mL).iX 4t ],UV/E-Cl EH TEMA
TR AR EL B T 25 43 ) A P Bl B
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Fig.3 The performance of E.coli disinfection and

photoreactivation by seven advanced oxidation processes

BN E B, UV M UV/E-Cl T 2 3% 1 5t
TV L T B Ecoli REIGIIS, ZiG )5
Wik #) 3.68 1 2.53log CFU/mL,1fij UV/E-H,0, T.

SR ILZIE, W 30) s HEFAE T UV
MFFRRBEHELAE UV SR B E R e
JSC T U SR AR A A A R TGV A AR A,
M TGV A AR, >4 v WO R T 188 Eocoli — B
I ] i, FC i s e — SR AR — e MR Sk R e
T A 2540 P 2 e e 0L Rk B ) UV TS
Ab BT BRI L ) 40 VR ST R e s LB AT,
T R A RS 'S CLIRE R
IR A AR OL PR Sk K AR I CL R 3 45
E-Cl T2 1A U B BIK (0.7 7Tmg/L, & 2).
RAFFZ T 2044 UV e, i A E R SR
G, KB Ecoli AJ5 AR B UV A K 1.
I, UV/E-Cl T 27T Ab BB A4 T Ve S , R L T
2 G SR IS AR 5 E-HL0, 7228 TR 211
H,0,(50mg/L, 2),’t E.coli JLF-4#8H UV 5
H,0, R = A #-OH 4% K, 3R A UV/E-H,0, T2
bR AR AT AT R SR IS I S 2 LR I A
KH UV MG T 20 R R E I, T 2 % & UV
(1) 4 FH T 35040 B % 5205 19 I 8 A IX A A SR
F,UV/E-H,0, T. 2B T UV/E-Cl T.2.B% T Hitf
(1 275 B AR 22 A 3 LA S G R A I B S I 5 )
e JJ.

IEAR,05 X E.coli I3 KRE TG, A KB
3.20log CFU/mL.IX A & & B TS5 56 H 1 i A A
8 e AP OK 5 1Y) O AR R, i HE S 3 R <3k
g vl AT 2,05 78 H 5 S s v h AR
3] 5 8RS AT R4 D, ST 38 T R A ) P W 3
I R g LTI AT Eocoli 1 A% K LK
F,UV/E-H 0, MR 0 835 3X w17 HLAE L 8
TH VRS E A BRI ).

2.3 TR EX ATZ RIS DL

7 MLER ATZ BRSO K 4 FroR,Ae
10min [ FHIS TR 4,7 Fh T 20T ATZ 125 B g
MAKFNN K05 > UV/E-H,0, > UV/E-Cl > UV >
E-H,0, > E > E-CL.O; A3 X} ATZ i I B A5 R
BARATHITERN] O3 5 ATZ [ N3 )27 H B
6L/(mol-s)P'L{HAE i FASZ B P K O Bin i
(28mg, KT H,0, A il 10mg FIAG 25 S A2 il
0.14mg), LRI H T 5810 ATZ LB, 10min P
X ATZ (1 LBRFIER] T 96.6%. 440, UV/E-H,0, 1.
X ATZ (B BRI I, 7E 10min IR 222
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A[iE %] 93.2%, KT UV fil E-H,0, T 2% R 1 faj
TNAI(77.0%). 5 8 B O HLEAHBLR) 2, UV/E-H,0, T
0 ATZ R U (R B A R PR 15 22T OH [ s Ak
Ae 1. T ATZ (1) C-Cl B R8I 1.732, B Bl 14
1%(0.293), A2 o HLF- 4R 52 M. R E-OH R %%
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Fig.4 Degradation efficiency of ATZ by seven advanced

oxidation processes
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AHRIE) E-C1 T 2046 ATZ W58 4% A B ff g ) 3% 72
HT UV SR LS 200 42 T -OH #1-Cl
PR IEP IR RIRESE R T ATZ R s A 2 o
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S A MU AR RN, T 3T X 28 DBPs (1) 4 ik
R4 it X 6 42 B ) DBPs 3 AR, ANAEAERT A
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55, PR G R ¥ 7 08 B 17 SRS TR A 5 Bk R AR
B ALARFP S DBPs.

HULET 22, th TA 80 W 7E HLE-Cl
I UV/E-Cl L2754 T K&l DBPs.IX Ui B,
DU 30N A A 1 2T Ve R R, & AN AT
T 3 b R P AT LB R A SO, 7 AR N AR
SR P XA 45 SR 5 T RORIE SR 4 i — 80
HARERIZE-Cl TAMR =) Lt xR
B OGS KEZH OB SRR 1,1,1-
SN P AH G SR R AR s 4 oA 11.2,46.6,12.0,
12.2,2.9,2.8ug/L,ifi UV/E-Cl L5514 31.9,66.4,
29.7,63.5,2.4,1.3pg/L. HH It 7] WL JUV/E-C1 T. 21 [
DBPs i KT E-Cl L2445 8 515 A AExT
FELEALAT UV/CL T2 AR BERAR KA 1) 45 SR AL,
FR T LA UV %55 75 1 JF i R e,
HTEERSHRKENARLIR FEEE. 41N
~2,6- - FAR SR 555 Fr gL R UV I g
H4 AT HEHS 73 DU I L8 S5 ) 1R T ORI Joit, A 45 AT
PR T 2 E SR L BT DBPs (14 g s
TR KR 5 1K B8 FL - O [ 2 TA) A o FL SO PR
I UV G 5 1 S AR SRR AT 5 K DBPs A2 %
T BE AR, b TSP F AR T R e ()9, DRI T
FRAH L ORI 45 by 51X 285 Wy 1 AR A e AR o
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HL S 2, K A A 0 S T I e i R A A T
AT DLRH VR e A S FeL RO 1) 3 A B o T B A
I, UV/E-Cl TZHA E-Cl L2 AR A wad A K
T (BIF), Ho 4 & SO RS 7 s DBPs K [y bk
) = . B LIRS K 2SR, UV

E-C1 L &1 BIF 4354 0.61.0.46 £10.22,{% T E-CI
T2 0.99. 0.47 F1 0.29. 11 T1R1C/) DBPs i 7 Lk
SR DBPs H A B sk, A UV R G (10 7772
HAR ST B DBPs A il (H & 5 7 82 AR
E-Cl T &34 DBPs 175 EAE .

#3 tWEEFERLZ DBPs WENE(/LIESAAREE)

Table 3 Formation of DBPs in seven strawberry washing processes (unit: pg/L, and the values in the bracket are standard

deviations)
DPS 1 5UE E 0s UV E-Cl E-H,0, UV/E-CI UV/E-H,0,

B <MDL <MDL <MDL <MDL 3.7 (0.0) <MDL 11.6 (0.1) 1.1(0.0)
e RS <MDL <MDL <MDL <MDL 3.3 (0.0) <MDL 17.6 (0.1) <MDL
AT TR <MDL <MDL <MDL <MDL 1.0 (0.0) <MDL 2.7(0.1) <MDL
=R <MDL <MDL <MDL <MDL 3.2(1.5) <MDL <MDL <MDL

—H L 25.6(3.1)  13.5(0.4) 22.1 (2.0) 243(29)  28.1(0.0) 15.4(0.2) 30.1(5.1) 10.2 (0.0)

TH LR 32.1(1.8)  30.2(0.1) 29.2 (0.4) 31.3(0.1)  35.6(0.1) 30.5(3.1) 37.6 (2.2) 21.5(2.0)

B 32.5(0.8)  30.7(1.6) 26.0 (3.5) 33.1(1.6)  37.1(0.3) 22.4(0.8) 40.8 (0.0) 21.0(0.1)
WAL <MDL <MDL <MDL <MDL 3.2(0.1) <MDL 5.3(0.0) <MDL
iR —W AL <MDL <MDL <MDL <MDL 3.8(0.3) <MDL 6.2 (1.7) <MDL
B St WA 77 <MDL 0.9 (0.0) <MDL <MDL 22.3 (0.4) <MDL 25.7(1.0) <MDL

—IRLIR 8.3(0.5) 7.5(1.5) 8.1(0.4) 9.3 (0.2) 5.5(0.1) 6.1(0.5) 8.2(0.3) 7.6 (0.5)

TR 7.8 (0.7) 5.2(0.0) 4.4 (0.0) 73(0.2) 14.3 (0.5) 3.2(0.0) 17.3 (0.7) 3.6 (0.0)

XUy 8.3 (1.1) 2.2(0.1) 3.1(0.1) 8.6 (0.3) 11.3 (0.7) 1.8 (0.1) 9.8 (1.1) 1.5 (0.0)

I <MDL <MDL <MDL <MDL 2.9(0.1) <MDL 16.1 (0.3) 1.2 (0.0)
o —A N <MDL <MDL <MDL <MDL 5.1(0.0) <MDL 5.3 (0.0) <MDL
R YA <MDL <MDL <MDL <MDL 4.0 (0.0) <MDL 8.3 (2.2) <MDL

KE =R <MDL <MDL <MDL <MDL 12.2 (0.0) 1.7 (0.0) 63.5 (6.9) 2.3(0.1)
= SRR A= e <MDL <MDL <MDL <MDL 2.9 (0.0) <MDL 2.4(0.1) <MDL
1L,1,1-= 450N <MDL <MDL <MDL <MDL 2.8 (0.0) <MDL 1.3 (0.0) <MDL
IR L <MDL <MDL 8.9 (0.2) <MDL <MDL <MDL <MDL <MDL

1 :MDL A 77 VR K H BR.

EHAHE R, 05 L AR R ARG Ve 5 ™
AT 8.9ug/L HIRIR L 7T K WH,05 nE R A

I 529 IR AR EAL Br JRIcZ0Hs TR ARy iR 4517,

H T YRR A EL A R () 30 P, DAL e 7 R A T )
CATE R /K BAERRUEY A ILFRAE R 10pg/L. A I,
KH O3 T 2048 KM BE4 v AR vis Ve 5 R 1 1)
P AU

MEL L85 Bk E L E-Cl. UV/E-C1 #l O3 L2
TEVEVER BRI, i BE &7 R BRI DBPs A2 XU,
1M UV/E-H,0, T 2 m] LK FEE Hh B AR ol XU,
AT T SR 5 22 4 T
2.5 H,0, KER%

ZRO DL FORTE . PR B A 25 A DBPs A il
B 45 B UV/E-H 0, T E7E R BE T AA B
B () I3 FH AT 5% K 1T, B AR 7 TR SR B3 0k 1Y) S 46 vh

K IR 208 C-PTFE Wi #% HL A 84T i
Ho0, 7= AR A& X 7 2B AT FA 1) 2 i
ANE 2h, ARAEEIA B H W RERIG Ve T2 T3k
P I B 7 i, O ELIRE G 52 2% (1 g A< &5 44, J ik
BB H 8 Al 4k M T S B O s AT
C-PTFE WMl B %3 B N IE S is 1T s AT 44
VB by FLIA 2% B 20mA/em?, /K ek 8.7mL/min, 55320
1217 15min J5,/518E4T 3min, b5 H 2 T HIE1T.
H ARSI 5 B ol DB %3847 7
A ) Hy0, IR FE RS2 AE 250~300mg/L 22 [, 3 H.
1E28 5 330 41(82.5h)is AT Ja iR TR FF T UF ¥ Ho 0,
277 g 0 HR T i 1A R 8 v nT DA g A S
I8 77 2 R A S g R 2 5 B T BB AT 5 A
bl A 5 1) Y A7 28 AU B B DA i A B
ALK S T AU BENY BE ), R AT A
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Fig.5 Schematic and H,0O, production performance of C—

PTFE electrode operated with natural air diffusion way

XoF 2 B R A AT 43 BT D T N R R H
JMARZ] 17 T0/kg HoOn, HKIK A Z 10 TT/kg H,0,,
RIBITHUARZ) 27 Jt/kg HO(BBE ) B 0.5 JT/
(kW-h),7K 9% 1.5 J0/t), (0 A Ja B S £ v 4 el s FH 4%
H,0, I A& 18] 3.9%~13.5%. 45411547 15min A 3815
2] 30~40mg [¥] HyOo, 8 12 LA L= 11 FRE BRI U S 56 okt
H,0, W& & 75 5k m] 40, iX 48 H,0, n] DL # B 2
600~750mL 1) FRKH, LA3RTFE) 50mg/L L.
WILAARFR HaO, WU B8 7E J5 2L I UV AT 2
J% UV/E-H,0, 1.2 H Tl Pe 8k, AT RR KA
W itk B AR 24 Rt DBPs. Tt S s M (1932 K i
Sem KA 10em, A FFIZ4T 15min 7] PLIRTGZ)
2.4~3L. % 50mg/L H,0, I KK, 21 H T — i
Ji B H T I R R Ve Rk i IS AT 138 8 1
20, 3% FEL AR AT 4 B3I 1a ISFIR). f1 T C-PTFE HEA% i

0 68T B 1) 2 S 6 o, 08 3o 2 £ PR P 25 300 ke AR T2,
AT RATHSE R R 8 FAR (1 AN 20 10 J6.1X 8
JRATE) Ay — i e BT DA B2 FA V.

3 4%it
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