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Due to rapid development of economy in Taiwan, industrialization and
urbanization have brought great pressure on the environment. In particular,
industrial pollution has immediate impact on residential areas because the small
urban area increases the chances of pollution spreading. The conventional water
sensing instruments, such as pH meter and conductivity measurement are reliable.
However, frequent manual calibration and cleaning are usually required, thus the
manpower demand for maintenance is heavy. Also, monitoring instruments for
regulatory items related to enforcement, such as heavy metals and chemical oxygen
demand have the disadvantages of large volume and high installation cost.
Therefore, the conventional water sensing instruments are not suitable for

application scenarios on mass installation and distribution.

The project plan to achieve the following results: 1. Miniaturized water quality
sensing components for pH, temperature, conductivity, chemical oxygen demand

(COD), suspended solids (SS) and heavy metals by utilizing optical and



SRS SO (AR

electrochemical methods are developed. A small automated water quality
monitoring system for the detection of pH, conductivity, SS, COD and heavy metal
featuring compact, durable, easy maintenance and low cost is also developed by
integrating microfluidic systems, chemical analysis, optical detection and signal
processing circuits. 2. In year 107, 100 sets of the automated water quality
monitoring system have been installed at several sites of Taoyuan City, including
part of Nankan creek River Basin, Guishan Industrial park and Hangzikou
irrigation ditch. The systems have been operated continuously over 60 days and
achieved over 96 % of complete transmission of water quality monitoring data. In
year 108, the project plan to extend its application field, to install 50 sets of the
automated water quality monitoring system in Taoyuan, Hsinchu or Yunlin. 3. The
water quality 10T wireless communication module and data center system has been
established and operated online. Combining the established deployment and
maintenance management system and water quality sensing data analysis and
decision-making system, the platform can issue immediate alert after detection of

potential pollution area, in order to provide traceability and early warning.
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Due to rapid development of economy in Taiwan, industrialization and
urbanization have brought great pressure on the environment. In
particular, industrial pollution has immediate impact on residential
areas because the small urban area increases the chances of pollution
spreading. The conventional water sensing instruments, such as pH
meter and conductivity measurement are reliable. However, frequent
manual calibration and cleaning are usually required, thus the
manpower demand for maintenance is heavy. Also, monitoring
instruments for regulatory items related to enforcement, such as heavy
metals, suspended solids(SS), chemical oxygen demand(COD),
turbidity and free chlorine have the disadvantages of large volume and
high installation cost. Therefore, the conventional water sensing
instruments are not suitable for application scenarios on mass
installation and distribution.

The project plan to achieve the following results: 1. Miniaturized water
quality sensing components for pH, temperature, turbidity, free chlorine
and heavy metals by utilizing optical and electrochemical methods are
developed. A small automated water quality monitoring system
featuring compact, durable, easy maintenance and low cost is also
developed by integrating microfluidic systems, chemical analysis,
optical detection and signal processing circuits. 2. In year 107, 100 sets
of the automated water quality monitoring system have been installed

XXl



SHER R T (SN

at several sites of Taoyuan City, including part of Nankan creek River
Basin, Guishan Industrial park and Hangzikou irrigation ditch. The
systems have been operated continuously this year and achieved over
85% of correct rate and complete transmission of water quality
monitoring data. In year 108, the project plan to extend its application
field, to install 50 sets of the automated water quality monitoring system
in Hsinchu, Yunlin and other hot-spot area of Taoyuan. 3. The water
quality 10T wireless communication module and data center system has
been established and operated online. Combining the established
deployment and maintenance management system and water quality
sensing data analysis and decision-making system, the platform can
Issue immediate alert after detection of potential pollution area, in order
to provide traceability and early warning.

SHEARREREE R 1R B CHBEY RE AR
ol B ERIE R R IR A
: PR F AT E RS D FAHME 0 X By Ry
#%ﬂ@ﬁ%}iﬁﬁﬁﬁé% REZE - FRF BT RTHRSEET &
FAARBY S RMATERZXAZTEZHFE e c RFF 57 2%
#%«WiﬁﬁﬁkiTﬁ$4?#m¢? F%é*%ﬁ”k%a#
éﬁrﬁ,\g‘i}\ =z Feo e LR AKREHPE S oj&f\J‘éf’?q"'T it
lﬁll‘iiﬁip’?‘ TRAH BT P RRATHL T FERE o472 e
PR ERT A FFEFE pH-BRE -TER L2 47
AREETERRTERAE > 2EFr AR R FB 2R T AR PE
BEAREE CRBERTER A2 EE > EF TP R RRL

W?*’%k’/{%/?ﬁi% B Y3 ‘ﬁ‘ gﬁﬂggﬁ; &%A’\*%‘”E’“F’i&ﬁ;‘

B o RORT R R4 B e 2 F i SRR 3N BRLEFNMHE S P ER
e
RREAV VAP ATARE  SEPMERE FTRE  REFHT

XX



KE RGP HE - ESER B or e IR S

:}:ijjp“né,fﬁgﬁ;;){%@r o gLtk d B dEH F N :—;"ap;—%ﬂcgcf‘j_b f%;’%ﬂfk%‘r
PERerEFEREZ N ERY 10T T]L,,,,Eré*i—é:;]:gf'&g?j*r T k=t
FHadoocy o

/{g g =2 o1

1 =
TR EEE i A TR TR RIS B R R
* iﬁi% Tﬁ%% il _—!I‘L‘ZZ‘i) 2 %#PRzgsféc ’ i,—_' = \5—""7\}‘; [&a—

107&5*. # 3= 100 - J\%ﬁ‘},& /? E'»? JI"fEl },&/? ﬁ:t#;: ’ T"H‘xE‘.rI
L WwpER RGP AR R A R o A RN AT M G E
kERVEE) (AR R~ *L?@&ma’éﬁ%§~&

BABFEEFYBRRIEP L2/ 2 2/6F BRI~
ﬁ%¥f,uﬁ%@Fkﬁkﬁﬁﬁ?’ﬁrW%%%ﬁﬁ?

PR (7 o T #2234 1 (TP ik - (EF|EP 4o T

-~ giE 107 # B e FaE 100 ek FR R R > 3 R Rl o
Figec L wpFm g OR *ﬂﬁmﬁﬁﬁ%ﬁ’ﬁ“L*%&#%,
WRGERFRAYEE

Qﬁ#ﬁ%ﬁém73§9ﬁ?ﬂmwﬁﬁéﬁﬁ’ﬁ%ﬂﬂ
THFEE JETEG oy PP EPFEE (F
@%@ﬁﬂhﬁﬂﬁﬁé )pm&%a§$£&%w?
MR EEE 8500 P2 P G By kI R S 2 #K
BTl ayE2 282 80T
L »elcdp 2 S D AR BIBL S AaF 20404800 4208
AAYPERSERE Sl F TR Py 0 T ER
R ORIfS 10 A g o MRk E S 3V o KT iy
TEIAFRTZI0T T4 o

XXIV



SHERREE T G

20 Adaph TRERE T 2 Rl sniE Xk

— . X 100%
3 z&:.ﬁgi‘:&(‘ao I X24 [ PEEXFPE3AEXE iE'J;%LIEﬁS:)—x GECRIESE S8 S o
(2) # 317 FoeF RS KL 8BWR 11T 5
;J._;E_l: jr«§J f%.’ b bigz vk It ekpel
Rt Aici £ 4F

51-60% | 41-50% | <40%

. ‘ 0% 1% 2% 4% 8% 16%
buoK

—~
w
~
‘“\

TP Ry RS 2
WXF#M’T%%Q
@#f#ﬂvﬁ°

2. BHETHAR LR PIBERST Y & 1R

WHTE A N RS R R e R kR
(PH~E & ~ ERTR) I 23 F 2 0 e Rl
A4 s dF 3+ 2 CODs I #4171 =0t kiRl & 47 o

CET S RAPHEY FERFROER O EAFF

RGP S g p o WIRRE L A -

21
‘;'

%’%?ﬁ%?ﬁﬁﬁ%
%_:a'{ ) —ry zuc j‘ %‘ ;;ZL?

TR PR RSP RS
At g‘%r‘r”ﬁ?g’f‘ T ﬁ:xloo%
& PR Sk

(2) #yp &0 P Fhdk B4R 5 t10pH nmp o #
TREALIS% PN S RARFELREE £1.0°Cp

XXV



KE RGP HE - ESER B or e IR S

XXVI

COD 22 SS# £ 7> 30% ;23 € £ /B P FA
A Z -] > 50% o

(3) gﬂ%&?%%@i%%i 8506p% » 11T S 3B 4o
l%$ 4}%?7 LL:'iZ\'o

%ﬁ%%@?ﬁ L B | >85% | 71-85% | 61-70% | 51-60% | 41-50% | <40%
alr’flj I% ERET

L

0% 1% 2% 4% 8% 16%

43

(4) = it B dicdy

(Z) Hisca 107 &£ BHFR B~ R 2 2 o 2k ¢

L 2 pH-~ER ~ETREZ & - RPIHCERIPIRER P
FREGAE TEd AR TR TERER
TR E LRE KT 2 B }\laq#—kaﬁl TR
BlEE s Blde R ;pv%‘] = 250-10,000uS/cm % %% %

£20% -
2. it e kR B THe o AR



SHERREE T G

3. iR fed R B &%*Whm’l SRR - B
1 P\ fti” @ )'i' I iz L «E\ﬁ 1T 9 ﬂ-a‘\ %?_j\%zﬂ;

(C) #AABBTHBReEERZ UL RE - LTER
THE? CE* RIRE > TRE PR TS
R P BER SR Y B E  RRI B BEE
B e RRABEBRSTAFEEL e - ERIEHRLER
¥FE2HBEFEe s W RFITREAZ FTAKNT 2K

AL -~ =
FO P e o

(2) % i & Sl i s _-,g 5P R Tk ML

LEFEEE S Ay AR TR DR T
AE X F‘i DB o it R T LSR8 2 30 P
—'f,g,gg;;:zl,ﬁ},j;g%;ﬂkggﬁﬁ,v BAEZ SRR
e "‘Q_Euifé‘p:c; °

(T) 9% 100 &R FRPIZER PIEHRE T FREY F5 0 BF
PR ERIIE R P TSR R R P A TR ER e ok
FRPERBEY A FREEE I INGFTLEF S XA
RMERBREY S L RFEREEEELLA - BFA
G EABE SRS ARM B TETH
BEo>SNELATHTRAILR o

() FER> T ordrati o f1r gRRlEypA17EED > 30
PORFREFT R KR REBEYEE - Ry &
BAY - RFLEHO BFA CTABSARTAEE
FEAMAER: THE > REFE TN RANER
oo mu ok FREFE L RSEET 5 BEL B EIE
ﬁﬁﬁi%iﬁ*’vmm%%iﬁﬁwﬂmﬁmﬁm

ERBLE

XXVII



KE RGP HE - ESER B or e IR S

(-)100 e a:& 73 ?ﬁ @@Tamﬁ_n%au% SN TR LY
5B > ¥iE 3G~ 4G ~ WIFi ~ LoRa & NBIOT % %
il s @ e ¥ o Pib TR FEF 5&472;??’5*@
BEAETFAMET A LR dZyr T @;%]
AR VHEHE A adFn ﬁ,";\m;}gfﬁg \’ﬂ'i'? 3 A
;J‘%_",&“f_?’ » A ¥R l"]l

(~) 100 J& s i& 3328 38 1% 5 R F R PRI B8 e B 3 2K A i
‘Mﬂ@%vﬁﬁiﬁi@**i"%ﬁi&F#ﬁkBﬁ
ﬁ#@ﬁMQ*RaW%mi$@hﬁﬁ d AR E R ¥
EEWHRRY ZE O RPBLIECEFERIEE R
R AR EREE REH o B U7 AZE 308 5

' .

r

(1) 7 %aF 100 ek FHmeigsk 1202 LERP
FORKER RIS kR TS AR MR R IR
oo BRT R EAPRBARETLARS 0 30 7 AR R
BRELFEER LG X T RRERER R SEE
% aE @@Eﬁﬂ#ﬁfw-aﬂiziﬁﬂﬁlﬂ?ﬁﬁ
,%ug;wggwﬁ TR T E ETEM ko

(L) Bt T EF AR Rk M F R TR TL
B AR RT BRI R E R
#—gg"/f'r‘w‘nlbﬁu R L g AR
= 1t "
IEJ_
Kz

T

1

TERE > PRBERIETERE
& ‘.\fu’ ERR T UARTIVE: Y B

T ¥

2 1
Sk

%)E% *—"ﬂ}&

~ B R B
* ]VJL),TL /PJ
"R R

FCBARSD
2 ; f&l},i,lﬂ""iaaa
KERRIERY o B & HEFE LY BE

1y

A4
EJUA
v

?\t'l:‘-i“\c\h

XXVII



SHERREE T G

() fil* T Tt F T EFBIRART

(

(

[

i

)

)

(Z)

(

\“
P

)

BAERAN ~ M A~ P A2 M rpishs - §
&ﬁ@iﬁi‘?ﬂﬁﬂiﬂ>2ﬁ FER R E 2
BELBRPIAESL Y C2ZBF > AR
%iﬁ?%ﬂkﬁ%wﬂé’@%%iﬂw%ﬁwﬁﬁﬁﬁ
2 o
R RITE P TR RORIE 2RI
me,%%@ﬁkfaw*w%®i¢
KE T ROKER TR R RE
# 05-10mg/lL > ® H ¥ s 3£ BB R
FRRPIATH ARG o

DHATERERER 2 L LRI PR R RIE R
;aﬁﬁﬁﬁ§W%P%W§’@ﬁ&@¢?%%w

Fadaiatkis LB p o BRFLLlBraRst
R RNEFE ZFERES OV MR S0
Ff"ﬂ

|~

-\

-

FEu KBRS B T, v H
3‘3‘5«1‘%%%}6“* FRATRERY
BEFREE SRR
¥ it

«pﬂ;},},]x B ETF:;#@"I__\
*ﬁ%*ﬁﬁ’Lﬁﬂﬁﬁﬁ@ﬁ k2 ciaip]
TAPM BRI PR % R
A AFELRT o

AR L
A fmE K W

\‘““3 il

_‘_ —'\\

MR WA e =k

2|
N
=

( ,

P%mwmwwév?’;;?ﬁ&%ﬂgﬁ
PlZE > iEpe 107 # 2% BER B E

-
7=

f“‘r

XXIX



KE RGP HE - ESER B or e IR S

BiEFELABELTANY A HERE > B K
B RBIED ~ 3 R BIEEA S N CREREB R K)
A RPRAER AT REA AR EFRBIALE
TR T A JOR T 2T R b oRORRORE
AR KRR ERIE s 1 R H T ORGE kAR A R
@# B KL N B KRR T RS2 KRR
EFAFELITEEA N i*Sié,%?LXF%—
ﬁ*?@ﬂ@*wﬁ AL 3B AR ERAPH TR
IR FIEHERFTERL AR o
(<) DHAFTEEFF LG - A RSP L E R
T 7|IE P
1. Mg i R Li RT3 e TR iL 2 AL
PR FREF ARS8 3 EXKA o
R RS RER Y

"SW

\\

3.'ﬁ\&%*kﬁk@&%“7£%<33%ﬂﬁﬂ%
B TEORFRBIFTREST S LT 2 AR
PR AR R B R S 5
}:"

(~ ) ﬁﬁﬁ“L@#%% Eh R R R L AHSE SR
FREAEFE2ZEGZTE CHLTRPBEALERE
4*#*%#% EoRREY NIRRT CAEF &
o P RRECRHMTRAA R BT R E

XXX



SHERREE T G

CHREA Y E A F B S Fe RS TYRLR T e E g B 2 R
ERY 10T T]L%EA)J-i;]:gfﬁgrg 1%

(=) %

(=)

)

(=)

i

iﬁr@m }\?’T}I—& B 711_% N ;]mﬂz?‘}k-}@? ”“‘TL ’ /Fg’ffr*\*
W%L?&@ 2 g RARE By BRSOk
TR R HERE: > SHIRENZE R - 2 KA RPN
Bi2AEfEFELEM S o

*H%ﬁﬁﬁﬁ%%ﬁ’Fﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁ
BIREF R FREFORTRPIEE e RER ¥
Fﬁ%%w%ﬁmﬁ%#¢@¥7ﬁﬁi%‘%ﬁﬁ%
B FERAEEAM AT ZRYHGFTE > TR
SAPMIAFEL AT 2 AEM o BER TR RK
T FTHA IR AR RSB
AN FERA o« AL FRW67 0P B RS 0 I
EAFRVISHMIHGF

HEFHERABAF RNV 2ZREFTE2 M ELRA]
j*9g3OBW?%1JU%EW’%$ﬂm@i”é%?
pH~£&~%ﬁ ZE-KFRBIELE - TEH LR
et @ 50 BI 0 60 p oo ¥ E R PIEEIR ST
ﬁﬁﬁéﬁ RIS AT E R N SRR R R AR
P& Mok 3 0HEF 2w RR AT o
it 8 50 Bk R PIE 0 (5 Ak 109 & K F gz
FRrEyEn et aET 4 5 et 109 # 2 2 ik TR R
RTELERE LR TR RG] F A O REERE
¥ EiER R ;;;,if;]tgz,gl,u = ;:-ch;@g;—gg:- A - B
B h o FE0BRARP ZHES T EHNEREE > KR
ﬁ$%ﬁ‘ﬁéﬁ”ﬂ?%%*°

XXXI



KE RGP HE - ESER B or e IR S

V.

CAREFEF SR B G BEES  FiEhe B A E A

m8ﬁ&ﬁﬁ%ﬂ~¥%ﬁ§~§a@& E& AR EH

22 X%

(-) *2FF S5 PS5 AFRAHNF LIS S EN AT
B E N Fim e R o

(= )“”*%qu‘i§€ BV LB IR AR B HOS o i PRI (T AP B
B o T 2EARRRIEREE R %é?%fji/{ﬂﬂ‘%ﬁ-é
¥Rt BB R PR ﬁféxg%t,% B F A
W2 A2 T r - HFEMHARAEA N2 KEE &
T 5L iEBHIEHT G

(2) fed& 108 & & FE - E 7983 3 A K - R 5 H4F 32
BRIERELER XS 20F L o

(2) 233 X% WwZdEg 4 FREFREIBKERR > &
‘/“ﬁﬁ"ﬂ'%ﬁ] e B T‘f\%io

()3 F&2k=*"5 B mEL R 300 é‘%r’ﬁ“%&%frs;ﬁ
A R L R A

~i5%3¢&%%£$$%%ﬁ£ T IR AL A vx—;-a

FHRENF

() Py AL A A 2 A R M E RS
wiEgw o

&%

AV RE NS AT LI R LR FHRF e R R
+ T ﬁIAAI/VI 'Eﬁ

i{i%f‘g /%&‘Bﬂé@\%}:ﬁ %745{'71']]'“}\?‘3—(/?7@],_

,ff kU~ IL‘_‘?A\*’?‘ JO%'E#/? @IL%';-../& ii}i/{h' F’B;}b——"ﬁ r’ﬁ’?fi
Aoy o~ TatE oo ré@l%ﬁ’g’gJ 5 F'QE\*J iz 3 pF i RFE
AT T R SRR KA RIS R 2. 58 107 5

e A HE R E D m,\r;n R B L1 EHZ B v s 100 £ R

XXXII



SHERREE T G

FORIRAE R EERIEIR2 G ol R S 2 Bdp SR R OR 2E 85% 1
Foooma 108 & AT - mﬂa ZHATHE B0 oK FERIRE CFR R
o H 60 p 2 orndicdp e B Z ey SRR R RS T 85% o
SR M R SR R L S EC RS (L
TEREE L SRR R R RITOR AT AR kS BT TR S
AEES R KMETIEDE R BRE RTEFFELS R -

RN
S Fm

- R A

(-) 2 FskE  TEAEER - - Rl Boffie 2§
Rl RS R4 A W 5 pH 3 - pH 12 + pH 05
(R?=0.978) ~ 90 - 10500uS/cm+13.5% (R?=0.990) » 12 %
10 - 85°C = 0.5°C (R?=0.990) - i i B %7 p ¥+ fo it 4
FHE LR P A B o S R T R
gy g4 i o

) PREET S A REZE S 2N 0 R HENE &R
FER (AR RIE2ZE o B RRFEREELA Y
% 0.2-3.0mg/L +8% (R?=0.953) -~ 0.5-5.0 mg/L + 119%
(R2=0.992, 4 a3 ;&) > 122 0.5 - 3.0mg/L (R?=0.979,
BT ER) PR EL R ERABYLT A R A
B SOR RS R B R RIRSRE

) I R RIE ok DA RR B E > RFELSE
o (DEPREEAFLEFLEZIEGEFEF - RIE
; (2) MGE B (0 - 40 NTU)#E 3% 2 VIS LED/3 5448 2 458/
o fith Rl SRR SEL N 5 2096 5 ()4 ¥ B kA (40 -
4oo NTU)# 2% 12 IR LED/= ‘kliﬂ BN RS N
Bpl > 3 A<3%; P A Bz %t NaER 2 VIS LED
Bk Pafﬁ@ﬁo%’wﬂ??%iﬂ o
ML 2 R BT A E RGBSR

(

I

(

i

XXXI1I



KE R 4R A

* A

MR ER] RS
’U%—&Eﬂ%éﬁﬁ%%*’*@ﬁﬂﬁﬁi

= \7}(?}&‘/?!]%

() #4727 FATER P EFTSE > UE A RFFBEDRY
AuES 3 L FTEANEAS R 3 L HEt
BRI PE BT HRBRBRBEE SN SR
ETF R RGRRTE o

(:)%*WL*‘A—&fﬁﬁﬁ KE > R=R*F o
R EHRFRENE B SR BIREE S A ETRVE
FTARRT B2 KENE(TE A gz&: ‘fiF > e s 107 & F
EW L EFRILEROCRTALFE > PREKD RIF
MBS X REEREE -

(Z) 2+ FFPEHA TR R 6 SR A WITEF SR
- R

(w)%#%@ﬁst—@w%&@ﬂwuasogaﬂﬁﬂﬁ
CEf LR IRT R R BRI AR
ii?%’&wik&ﬂﬁﬁ&~$%°

=~ KRR R

;___ 'Lj Lt‘/ »
SO ]

G)@ﬁﬁﬂ#%%%m’%ﬁ%?%ﬁ*@%i#@%&
3 10 P B AIITE  ER 1A SRABIBSLAE
R o ITHFTLTLR

(Z) 22250 sk HRBIBERZ FaE > & ZATHD 375
BAoFES 2 Z4RRE AR T RIIER S Bw ok p
koRBokr SRR L ENE X2l AAR

150 &k FR R BH &7 -

XXXIV



SHERREE T G

(Z) 23*FpAw3 52 872 10 (HFF- )7 2=
BBV HER AP EHRSTHELARA S5 885913
2 90.3% > & F 2 5 sudiedy = B 539 1)>95%2. P & o

B R R T

( )é ﬁlwi’fé?;ﬁ-ﬁﬁﬁ'%ff‘yljmlﬂf%\,f%% \/‘X?_lé’»"t]:j(%
GRY 5L RS KPHEPIRET T 5 5 B

EE Ui R

) MRA@E G RFFRAA BT I R E 1
%E%r\% I ?T“l;% fe 0 RSB EFE L 4 £]d
s 2 3 At c 2 xR R BR&h R
gwﬁm\@ﬂww%aﬁﬁﬁﬂﬁi B RE &
;%ﬁrﬁ,}f- IR s RSP Rk A #&%ﬁ')“*}g‘:ﬁﬁ:‘?‘,ﬁ

YLIF TR L R ?\\%‘%%ETF?/;*B.—.\‘:E.:& 6 ~ g e A o
) ARk T meLs AR e NG L2 BB R RIIF
s ARFTIFL F P TR F}é;‘@]q&%)ﬁ)iy i ;}'g_[%

o

(

[

(

i

Wi e g
e

(z) 2 2 FELLT RN (HEFEREFL > B3
L ERFE - ESRREE AR S FFE LT o

-~ BRI R R

() EREFFETBRIF IS LT EY IR
S B EOR|RMERE ~ B R S 1%3*%@ » L E = A - Rp
Eenig * e o

(Z) A2 2L ELA$730L > SFERT BALEHERAR F
FRETE o AP MRS KR S R ?’”l“%‘?i#ﬂ?ﬁ};
P MR AR R RITR AR RS o T RE LG

XXXV



KE RGP HE - ESER B or e IR S

Gh 1Y A5 o
(—:-) Ef- }g‘JBB TL';HB,%&%—"#’@&— ﬁkﬁf@_frﬁy@;ﬁ#\ kT oeL W
AT BT AR T EE S -

= \7}(?@}?!]%

(- )ﬂ%%kﬁ g SRR PE S FEN RANS T
iR PR N R R B N E s L

(=)

Iy

Z%@’H£4H4{%kﬁiﬂﬁ
%ééﬁ‘%‘}gf‘r B F /PJF?‘%E}:E_ °

AR RRI~ABT - HiFel FEIVEED
A ERK A > i AR E  p BT RR

(-) Ak v donFimMz g A FHPEE THE
%)Z/“—IJ'FF I%\]P""Fj o

( ) ;ﬁ‘ ) ),L%F!B]ﬁ, I"IL}\. =2 Nz ,3—?’75 _E;_ EJ,;ZL“

BB R AR E R S R
B o

KPR TR

(—) kFFH T
RIS e
R

et
o
R
3l
s

AR R R R
Lo TN LEREEY R

ﬁﬂ*
A
)

v

&*

XXXVI



ﬁ”iﬁ
il
s
4

B - Haw

COBEIRBPRRE » T LB (R E B » BRI S
B TR+ 5 S TS A R A B (R - 0
T AR KT BRRER T F 2+ EL KO PR E B 6 (A 0
5 (R TI—EKE E BRI T e R S P KK
B S B AT BRI - TRRE R A RUR R R R e % 2R A
RASEME » SRS KB RSB Tk - EEFHERE
EHIRR 71 - A BRI TFBIROR 2T AR R e - B E AT
2 (LB ST S R SRR A+ DS A ¢ pH ~ R
A - B - S RELBIE SN KB - SLASRATT EE
3 AR RIS + SRR BRI KB B M S B T
KB HH - A ST AT 100 SUKERUIS - 45
HIRE RSN » (IS AZTR - & (108) EHs2Ak 100 (FE/0 5 pH -
B TR A O KERAREE - 657 9 B 30 BRTSNTBIGATE - kg
FFRT BB (e + BB 2B TS e 50 (/) 60 HI) ¢ $RBRI
A0 B R S R 54T DL R S K B T 2% -

T /K A S B R B ) » Y & B P 4 G S s
TR - & (108) 4EHILIZE (107) FAREEY 100 41K ERUHIZ MENEIS F
S I FIERLE A R R BT & SHTETEE/D 30 fKE R
W o (RIS R TR BN - BN RN « BV -
SRS YRR A R - ST R S E U
FI = LS » A THE Y P B T BT & K T A R S R
FATAE » SRS ATRE S T - DA HEBRS -

11 FHE&E

— ~ RUBEERUR ¢ EENARBETE L — nN B-iR EE R A Y
PR 0 S et o Bo T ol B HEB T2, R EEE R HEEN )
ToraREE SR AT 5% R e AR B SR AR R & - B DABLES BPR ~ SRR R AES
VYR HEB RES I HE S - 7 RERE B HEY B F 2B LTS
» MR R e KRR BRI SE S e Bt - DURHE N — ARSI E -



KERPIBREREHE ~ (BSE M R igRorn B RS

T ITBRLE T RTHEAS R ST — M R, WY T R A ALY TS
o (TEbe 106 4 4 H 5 HEEGET S 1060009184 57 p0) 1 #+ B /K &R
5 YEREE AR K O M BLR ARER B PO ch 2 B = (1) JR]J (3 g AZ EE A
BE) 48 2 R4 a R - SHEUaERC A SR K EESS - 280
WEZ T A TSR - AR SRBEMRGRES - bk Al Z 2
B ST fERE ~ PREE ~ ETERVATEIRIREOR H i il - R E MR L/KFE
BB E R RAF o )RR & RS A2 AT ] 52 O b BE G i A 4 K i
> BNEHERUE) KE - BREEa0E K B n 22 IF 2 ZOR H 3 - AT
BRI BB K &R B S B 7 A pion] | e B - BIAm] 224 ~ Jr
JIARE ~ JAJISRE ~ o) IHUE S - BUR FERRR o) 3R E > LA
FEBAMR © (2) BEARERED - EEEEHT2FE 2 ERERE
BRI S IER R s R 2 B 5 - CHAEERN ~ HE - OB - KRR
KATEbT S FE RG> AR R TR S St e 2 (B AR > #E
FHELTE MBS OR 1T > AT E A R R AR B B B B /K IRE - A T S A iy

HHESL » BT UK SR - AlG AT R o S IR

=104 2 H 26 H " BUFBIIERIESE | PRI RIETRE G Et A=
FRENERORE TS " VIl ) BE RN RS AR PRI B - 104 42 6
18 ARG AT " eHEYRE R E R B 2K iR K B 2 w]
T AR EIEAG T E A ) BB RS - AR5 AR BN B MAH R
ot 0 s iR RS FRIECHIES T ITBHERAN - nl st TR R T RS - RS
B EE R RN B 2 HARE

VU~ PRI B ) USSR T Bk S R AR L & R - JEDARLEH
BIRTEAL ~ K EEARREERES ~ EESERHINE - SRS TG BRERL - TT
ESRRERHYEE - PRS2t g ) BhE - B~ 2 TR AREE R
&t BUFREN TR E] - SRR - BERREE - KERBEHE - KRR - K
FESEGHE L - SNBSSt =R A e o El
ABF; SEEEREIRHY - R AL SRR - R RERCE A -

I TERANE ) BORER | RRE R REREE R B KIR UK R

ificia 101 4F 6 A 9O EIfTEbeiiE ©#eHE BIRHE ) RITEbHHE
EFHEIE AW I BORERRY CEER, R AR



1.2

Pavod

FE -

B, FHEE R - 57E 106 FERS HAERIERE - IS SRR R R
BB i KA TEhE T - RIRE R IREIRIR AR B RIRE K S 2 B
» DR B LU 3 BRI T IS (Ra€ T1F - YR ETRD BLTHE A - O —
(B4 ~ EZREREBENEE > MAEDIRERE LFIEZET A - LT E
BRGOR ) EFER ) TR ) R TR ) R E B R o HE. B
BIARIERE TIF - sHSEEEOKER - 1024 3 H#n A5 a1
Kot R E B A ) - s ESERPRI ~ 1SR K e R HEB A H Eh AR
SEHH - 104 £ 3 H3A TSR aEE A ) 0 104 5 5 B
KiGHGaE - KSERARATHME TIE - (R RFErKieKE - i1
TGRS WERRER - BHEREHACKF/KE e A e Kan'E
IIGRER 7KK R B R B e B B DARR R B o B8 - IS R BIOK
FE SRR - ZREAKEREF s > EYE - BERE
MBS HAR - 106 4 1 At UK E A SR T IR RIKIE 2
PEE R E TN Z e 2K > IESTHE S E HIRE -

» 106 4 12 ARHTER AR T RERERER g - IS ~ [Rbx - (6

KR TR > BHECR Erakshsm ~ PSRN - HERE TR EE T
106 -2 109 4F " RPNl et E | - A AR RO R RS
o' B Ry R AP i 3 FE oRig 2 — » SRAB R - BHEE S 508E ~ Iy
F EL 28 F A [R5y 22 SR i B KB R T B i - P AR A IS R EE
& RS E BB - RAREC SR ERE R TRl - SEthiER
SN o A R A

STERER

» BRI /KR B B ARV L v AR B

R TR L T2 2 B85 /KR - B/ DBOR ML 6 B 4 A
ZRZKEGHA) N - B/ NAR > TR TR E T RE - HE
& T R 5 /KR Z & m B MR BRI R A ES - Ay
AR PEBCRZRK AR o - T N A R /KRG ZBUK D - o HE R
HNERE 25808 - RFIRIRESIGH - & AR —E/KE BB
RV LB VAR R - PRA] PR ESBRmIRREREE A TR -
A DU PRIE R R A dn i e i ig s ARAESHE - FERFETY E 20K



KERPIBREREHE ~ (BSE M R igRorn B RS

ZIRFEBK S A EEER - RN IRIMEE AT AR - AR N E 2
B S ATRE A PR Z B I TR A - ZERBI N B /K Be B BRI TR
BREIERNALRUMK B Bhai%e 2 AH R s il B2 S 2 A5t 7 7R R S BLb/HEE -

= BESKE BRI THE SR

BRRE R LR R B RKER - B g - TREEEE "EOK
24 NFy H g B EGE | HUHEE A EETREOK - FRRE] 102 £
BAES 1 FEES - 45 35 m RBY TSR SERL - HARRE] 103 Rt 55 S Fnk
B ZE25THEE 90%LL L/KERIRFRIEN - BNHIHE H B
AHYKE - DURBURORPKE ~ 7K0f ~ pHE ~ BEE - LRFEE -~ 87
g - HAEEHH kB E - EtE 2 AR bsE s B 2 EHAE
AL A RN Bt S PR S

bl ST A BN B Ry B R 2 s - SRR SRR - (2
—EEE A ZEMEE pH &~ BEESEFEFEATICRIEEFRE > 1
IIATIHEETR K 5K Z EH g8 ~ SS » COD S Kpal 1 2 R
BURESEIEEE - AR ESEE S « s iR S 6hEL - AL
> HATE A Z BN A BN AR B EFEAER -

AR KB ST B BBl H 2 W 2 - [RIFR KB e PR e 4 e
TRt Es > (ERASERGIA /N ~ M A R B AR B i Thee 2 B #hEafe s
B o BRI Z iK' E B B R SR Ry il T Z B fla B sg T A -

1.3 ZFYEHF RS (R BT EEERY)

— ~ Bt SR 10
H TR N Z KB 4R s iR 2 R (I L B SN e L1 > RIEEAH
BRI T SR A s NGRS - SR B EFrmEiR e %%
OGP ANIERTA R K - ERGAERENEmET BN
EEEUBIE 52 BN A skt 4SRRI > AT BRI
18 - RE A R B o B g e g DR B S B (I 5 TR B S s > UK
VBB S R R A R R U - R TR A P IR SR B A SR TR



o AR

HHY BT B 58 FH 4 _EREES 2 RBOMEL H AT > HpiAthEE AT
WNRATR - BEE - COGR R R ER S E - —ESEE ~ /NLT5KE
BRE 2 AR ARARUEA FUSAT R A BB E A P E R A mHIE
o R — R e oA s el 5% - B EG o i Fels Bk
BN AzH] COD ~ SS EAEE 58 » JRMEAILENET S S 80K B L BV 2 g il
RIS 42K E b BT PREUE SRR © 75 RE RIE FRE R fn A B 5
SRR - WA IR EM &R - AIFTHE H ATZE L2 R EISN ST
HEET 23R > ISME AT A S I ARE Sy AR BB ES, -

=~ KERCH=ZSFE S E 7T

(—) HAEEERES KA MES - 8N TERE - KElr 25
FAETEMN > HEEE IR A sl E MR B SR e B M 'S
ATRIE - B 5 T 7 e e B SR AR &5 -

(Z) RENITERE - Eaxthdinge s &M - HoFR el ERngEy) -
HREMRKELFE DR - MEFRRIMEE LSS R
BRI EA  EEATHEARE - RBEENE R E A E o KEENHE

 BRZ G ZKEHE Z 81 -

(=) EEHITNEEATE - FRAIHEmENTTZUN - — B NE AR S K
S > EEARIRHE RN KE &R > REKEHEENZ HAY
o [N > ASTEA AR TEERUN T L T 4EEE S ) K TRRR
Ay BT IE > RS ] R AR A e K 8 A 2 BITRr & /KR e
T > AERGRASE SR AL 7> L H Ao 2 Beife B £ > BOHIEsBA
SE(LEAEDLE IR - st MERILARO R R - At
AR 2 BN RS P 2 R SR T e 2 PEE R 1 1~ L
5 For > ALAHER AN T
1. &% ERIRFER G ITas i Z ELig

(1) ERERHTTAZ PRI EL ik (colorimetric method) » LR (S
B Gl > BREMRASTEIE ZHRE] > 41 FFEEE
&~ SrfrsE R 2K EAMYVE R 8 -~ BERESERRS -



IKE B

+ IEETE M R R RS

(2) W& XA (lodometric titration) & FI Y ER A 2 0 T - BEELA SiF

HEFE 7 ERE  (HHARFRBE R R IRIR - IR B e &

RS 1 mo/l /KR /ML AF RN ERE T

A A FH A AN 188 2 TS HIHF B0 > R i

B2 EUL - LA (amperometric) ik Gt T I BE A
HERE - BEES - (HKPESEEEYERS S SR ER S

%ﬁﬂ@ﬂ@? A ST 25 AT S AR R 1l By DL BRSO A Ry
ARG ARE R L NERIERE R - RS - B

%Eyﬁﬁ%ﬁmimﬁ£2ﬁ% TR AR T —

S e 2 e 0 DUE R TAERS 4R T BIIS B > #is -

® 11 &BESTITAZER

3)

w0 N o thEia —
- *ita HEEEE WEEE
oT DPD
lt_: Sl s di
& =
KR AR ITRI CLEAN F—1ET Advantec HACH
AERE v EE SEREE | SRE/LEE (EBETE
o AR/ =/ e =B/an EB=/EE o e
w7 i i R BRS it eSS REEATE
5T BREEERTAN | AELET 52T ?é%*igfﬂiﬁm; KEEEmETE %%%g@g@%g
rEiswEsTE | Hrosemmee | (GF EEH S TEENGT BRS¢
o DA * BEEIRER
- o ERER BERE o BHEES o BHEESD PR
o ERERRET | o IRINZEEE | o HEEY o SEES BEES
/MH20.1 mg/L ¢ Bl ZREBE
apg | EPRBEEE
e e o THEHERERE 1 mg/LZ K
SR EE |y camimas | BEEA mEERE AR
SE@FE;E’”EE 10 mg)Lﬁ:k% * ST KETE KiZ BRI -
o EEEAEME |e HUBBEDR | o BEEE ® EOPDAEZE | @ MIFREANLC
s BES - EENARS . | BEBAL A
BMECEE . | @ OTBIBEED | woemrmord | Bisk MRS
BURRERE | B o smm EEBRECL | BEE
P N— HIRRERE EHH o EAKEPHER
e * EREBHEE 3~4
o BHEEBHE




2. HE
(1) H RS < B AL &y USEPA180.1 B 1SO 7027 » H

(2)

(3) AstERWIFEZ FEm

s IR DU 90 o £ - PRAFEOEIRAIELA] 7.5E(400-600
nm) kAT ELHME(850-870 nm) B E U5t > F&HCA [F]HY B AR 2K 5E
AEDREATHE © H AR SR Z BE R AL NTU B FTU £
£ FERE RSO T3 R & B = AR R M

H A B LAY 4 B B BB B E - (HRZIRAE
i M - AEFRBERTRT > st AR KE 2
b EEE S YIRS BN A

TEHA A B 2% B (VISINIR) I #5
Fo/K'E 2% oy et e B EDE - n] BRI R G R /K AG 2 L
YrEA - B S RAUKEEE R B #2750 2 8%
Caa ﬂlﬁlﬂ%ﬁ%/a/%x&+,\fcx)?f;ﬁf“ R E R A £t
PRI 2o 2 AN BBl > ATEERMEECA ~ AR/ NELER |
R 2 HAY -

® 12 BESNIHTRZILE

B AHE USEPA SO BHADES® | #oEFHERL T
8 E sl Method 7027 A A IRE Lk
180.1 TC-7200-RS HACH 1720E
TS T A EARL kek | nms ik ik
WEE
HA 90 A " " "
FRH K %% 1808 HA90E | B0 4 90 AL 4t 90 AL
& A% & (nm) VIS/NIR 400-600 850-870 ﬁ-é;é\f;e;hod 4§ 4-Method 180.1
.42 (m) <0.1 <0.1 <0.1 <0.1 <0.1
Bp W & T - - T El
Ao 8 ) & 5 & £ E:3
148 4%
(42 : 4F 7) <50 100 250
2. &FpAEE Turbidity & SS Turbidity Turbidity Turbidity Turbidity
OF) 0§ B2 ) R O¥ — %31 0% — &7
OBp B 3% o 47 OFp 05 75 47 OFp B 45 #f
3B s CRAHFRAME O EAASD
CR %&£ XA OF 44 Ak
Oz & AL A 118




KERPIBREREHE ~ (BSE M R igRorn B RS

3. &R RN EE a8 it i Z EERL

(1) HEAIICP ~ AA S AE R ASTE Z RA1A T Ai%Es: (1)
BRAREHAT ICP 81 AA FEHSBEOITHE - RS (HEEISME
O Eree Bl == A T (98 100 LU L) - [FReR
FAEHCHE B MUK B B T AT © (2R3 HEy
oS EENEREN  SEANRRHETHIRAS YR
A5 QYRR I TR Es R E A TR « Bt ed
Boagsd  IAh > BRI O AT E S o i
RiEST—TEE R - BRFERTE ST -

(2) HESeEARE(LEARA Ml ARERE] - SERAEA N AST
# 85 (VDEDERIRF T B RIS DUINEELE CUR#E T o0 - 7R
HNEER R o ALIRRIRFEN (2R (ERAS S FR EAINA
IR RS > bR TSRS AE JIsh - [ fE R A R
I ENAFHE QRS TG G H TEEEBEIHES
CHEREREER NS EESE o RN E T RER
DI BB L2 T E R Em R P - B —Bi(ERE R
—BEER > SRR E R KR R IR i e AR 0 ISR
PR AIE N B[S FHAEE -

(3) AGTEIFTBHEHIER LR RONER R - BA A M2 1
SEMEE - ATAERIR AV R E R S E A EE
BiliSVIN=REEE i UNER S (NN (w-2) -2



F—E - R
# 1.3 EgBoVaEZ BRI 2 SEER
RE xsw IcP AA HEE AR
EE Al &= =/ = 4,
£33 1omE =
B \ﬁ/\w I i \
R Mg ITRI Agilent SpectraA Hach Cole-Parmer | Modern Water
HE R HEELREE | REUFNEL | RFRUDEGEE FEBLBE T3 R Rz
S5 BER=/MEL BR=E ER=E ERE/AETN | ERE/ETH | ERE/AFTI/
‘ BE/MARI #x= #x= #xr= fttZe=t R
B (BT : {F7m) <100 2,500 1,200 200~1,000 500~1,000 800~1,200
ORISR SR
OBNEE DT o FE
2 /n ol 1% B - =
B ORAI M D °H:H;miﬂlj§lg OEANMEES oaﬁi%:ﬂj Oﬂﬁiffu OTIRHLZ
CEEMABIE O INEEE ooIRHt &5k CEIEC |7 CHFEEZE
onj#R L& T
OTJIRUZH
OFAIEE OEEMAS CEEMAS OfERINEDA | oARNNEDR | oA N
OFAIEE OFHIEE OIRBRES CIRGLHSE CEREAMH
e OFANBRF CE—S&ENN | OFRIMEL O35 R E OIS LERST
OfER L= | O ARE OB RAEEME | oFmRNEE
OFEERITR | 0B AR 20 OFT R ERE
OEAIRI I

4. & BBy CODISS rifrakcfis 2 PR

[FliF EL R 2 2 B R ST RE

RZ T B IR R (it 2 3 (ex: 5 H R &5ie it 2 S:CAN)

BHEZERAESAS (RS 100 HELE) - HREREE

SRR E &R 07 AR R R R N ISR Rl > BRI RE

BB R 2 KE - REAE T e Z BEE A RE U RUR
B (BIRHERIREE) -

(1) Hpir COD i SS B ffads

(2) EHFTKENAMEER S AR T ENE S ZRE - (HEHEE
INEESZ FERFfEI(1-2hr) » WFFEERIRF &M - EERA g

F1]80-150 & -
FE(HIEEIE) -

(3) AGTEIFHSFAEERECHITI: - BrigA DRt 2 Ky B 1A
PR EE LR AS N - $EBC 2 R e e BIEEVARIBSE - AR
A RO K E Ry ~ BB ~ BA G ia/ H 4%
TERA TR, -

HFEEFF 2 RIRE S IISENA (AR



KERPIBREREHE ~ (BSE M R igRorn B RS

10

& 1.4 COD&SS srffrastaz Bl 7 = SaEEE:

oy ] B CoD&ss cop cop ss
EHE = R B ER R EEmER BiRoER BRI ITES
) o | = s '=- -
_ e e ) ‘ p :
E7R g"’ﬁ&a\‘ .-’T!(\SI
Bl i U ol 3
KRB ITRI S:CAN = &= =
KBRS B ey Ty .
RIEEE e HmE EBEiLE iri B
BRE/RER o i BBz BBz
BAGR /R HR=L #RX Hhst #hst
{E18 (B8 : 1F7T) 50-100 1,400 800~1500 500 500
CRREAMALL | cRREAmELL | o EsZ oEER % oEER =
OEDES 3 547 CENE A1 oTle L=
CHEMBRIEE | omEEME A L
8 oI LB oI A
oMU R oIz
om A
CREMERIE
oRABERMEY | oRARERMEY | oR—EA CREMAR CREMES
HEERNERE | BMEEANERE | OMMEEX CAMAMS omIEH A
o =% =% CREMES e paecies
CREMAS CRMAIME
OFERF(>2hr)

5. EMADKE RIS 2 PE#L

H A& _E e s UK AUS 2 LUK B RS E A > fE(H 4
iy [ e ORI BT LA 4R B RHDT AR /K BR K e i - 5%
B ARG EIR - EERA(F R RS KE B es FEAG T AE -
N R AR E PR E 2GRS > A SRR B S BHITEEL T > 1
T b BEAG /K S RO S5 A TR ERE AR LA S AR [ 7 2Rk
AR AR Bt - L - RS B ERE B B RIRE R D
HUKFHETK - 2500 Bl A - S 885 E 0 fTRRE R R
KB E - BAGHIE A BIHY /KR B 25 SE R S5 VR Ry B A RERE -
It - ot E S e I BT HAR IR RS -

7 ELE PN B 17 B8 3 Z 8 A i e > AT S 5 A
BT - e A B PR R AR SRE o R R (R ARl - AHE A R A P
JERIGETT - M A& THaRU/N o~ T T 48 5% ) ke TR
A WYTTIEHETT RS o Rl AT R AR AR e e BiRr 4B/ KE B
Rt > miE e/ MERIDASCR R R £ - IR EEAE - Mk
KE B RGOS H A S S Bifa it me th v Rl - e AR
(G IS vl 23 i v = | o e B



# 1.5 EME/KERRIESZ S5 U EEEEER

R = IRPEERKE s EURMEEKE
& % B s
HE R B %45 W EIRESEE A A
BR I S ? s
2 | - & FomEU e ARERND
R ITRI Endress+Hauser + KORBI HYDROLAB  libelium GESE
BIERE B|EE/X2 BER/ AR bt bt
S5 EmRE/AER EEHRE = BR=/#EH
EiR/iR= #x= ER=/ R B/ MR
R~A/M 182D %1523 x1024 | 20024 x10024 x30024% ISANER - BEEISAS 309" - BE10A%
(B (B - 1F5T) 100-150 >1,000 750-950 >100
OKIERIEIE oTig L&A oT# HENR) A oflig LENE) Bl
DENLES S ORI ERIZIE OTJIRHZE OTJIRHZE
CBENERINAE OEIZ KA ERE OFRMEEE OB ENEAINAE
e OFERINEER| OEERIF BRI TH
OREMARE
o4 L(BNEE)EA
ORI RE
OMKREZERAENE | OBENES OFEAIRE OFAIEE
= O FRU TR OEE—BEB/HN COEE—BEBH
BRE OFERs O ARIMZEE
OHEIEFEX - LREREE OBSEITE
BE
= NS
14 stEHEEAR

WIEETEBIEE R - A TKEECHYIBGERE A ~ 55 IR R e

H
HIZS

E Tt HRERGE

Senflm oy Ry [4EE 107 AR 100 HKER
TR ROHIEE - MR A R4 _E ROHITT AR S ARG - hiE =

Tt FeEET KB RZE EE] - (WHEERECADCKEFENIHE - BiEerE 8
A RFEFEAMEEAPEE £/0 2 LI ER 2 BESBEADTR A - B
Bl R KE RCHIZSER] - e piiEYIB e ish ] B [ Bt Eh A it
5 BUR & (R K B Y AT i S e S VA E ] T AF - Bt SR E 5 L
fE] F=(E5TE BT - DUNRSETE L B EE R EREIATT

— ~ 4EE 107 FECATE 100 (/KBRS - fRONECHEEE - Mg e R
4 L RONTT IR RARRHREERS - IME AT - EEER S K S B0

(—) FraadEsE 107 FRECATE 100 4H/KERCAIES - 4Efr HDhRe i 2 (F -
TERLENR AR - Hat e (2R 3 (M H Bugat 7))
AREIR C R IR E MR EEZE 85% L EZ HAE - ARIAN
BB e R R BiR E MR AT R A ER AT ¢
1 IR R © JEAGEEVES 20 r#ELINE N ST 52YIRE

SERESE I ARCFHEREDR - 2EERECIIR 10 73380 > LA

11



IKE BB RS HE -

TESEE M R BIR R e AR

BRI AR RS EAE TR EZ 10T -2 -

(1) & 3 EHHARER e BRGSO E R R
SRR CNECRE LA SR (2 1) -

20 5y s BII fEom 2 BRI S B S 5 x 100%

TR (90 Kx24 /NKEX I 3 x5 HIBETEE) — R o Hi ) 2 S s S

(2) 5 3 {87 AR HEARE 85%3% - DU TSI AR 0T
SHBIZ IR AR BRI TR

E=ANESSS HTJ‘ SO 558

R

[IH

ik

4
53

Nla)
it

e

R >85% | 71-85% | 61-70% | 51-60% | 41-50%

g
1
T
pa—_

i

A

W

504

Y

=

i

!

3 0% 1% 2% 4% 8% 16%

BHEER

2.

(3) AN IR e BER R - ST B FT B PEPR AN T 5 )
NZRFTIE R ATREL WO BRI a R PR IRGE T -
IR EWmEE ¢ SRR RIS ' E B S s e IR 5L e
HERE IR RIS PR AR E AR MK B (pH ~ JmfE
BEY) £/VEIT 2 KEEEHRM AT ~ $EET f CODs £/ 1
RECEARM 3T o EER TR e MRS e S AR s P2 L e~ 4K

ARBFEERIE - PR A B =T -

(1) ARERE R BT A AN CNEGRE DL T SR R AE (L) -
EUSRITEEISREEBRRE 10000
ERERY

A
— =

SIA
/1L

[y

(2) BughE HIE - R(EREER £1.0pH DI - HEEHE
+150% LA+ SEESRZEE By £1.0°CLLPY » COD i SS 3755/
1t 30% : 2 THEE @ IH H 3R IR/ NS 50% -

(3) Hidz

A

HmEEAREE 85% % - DU TNFIG Z T RIS E S8 a 8

v/

[

>85% | 71-85% | 61-70% | 51-60% | 41-50% | <40%

1% 2% 16%

12

0% 4% 8%
(4) AR IR e B 5t - ST B P 2R HERR N AN T )
NZFTIGERHYER WA F L A & H R

Eof 0 [ A

AKETH °

<40%




e A

() FEEN R 107 FE BT RAFEAH 2 ThRERIRS - B

1 271 pH ~ JRE - EEE =G — R AH R 55 Al e [ B 2 A
J& » A& A [ VS fic B P 2 B 25 B a1 Ry ] s A o LR
KRR KE R BE /KB RE BCRIGE A - flan 2 /b EfFE 250-
10,000uS/cm K7 587 F5+20% o

2. FipAey BRI - FEEESE S S Bk 0 DR EEMEE
EaREmENESY  (ERERK - FRRERERE B
BVFERE R AR S s R BRIl - fET TR BERRATSER
BETLH R ATTEARE ~ JTfk ~ B B R B IR T > DA
TEIREH S — S DhRE '8 -

3. FAtek RIEHMEEETETANAEA - R —E HNigH B
R N M R R RETE S AZF FER - BT -

() R E R sk AR E N - S E—/KERAE R E S OF
Ffrlfkes - M KRS IBEE A & T EolEsec e E i E
Rl ~ R e s e B TR ~ ROISs R i B A e EARA
BUHIEHIRAR S BB H A - Z il (F R A s e E R
% 6 RINREMAHTIRE -

(PU) Al e RH T RE FE DASE A& By P R ER S B E M R S R 8%
FHABEE - (EHES SRR R A B F R 2D S 5K -
AIALER S ER 8 H 30 HAISERRM B - fe b =ML > IARA
B R TTER RS (R ARG

(F1) fciZ 100 /KB RGHIE BUAIEHR LA F E AR5 - /REh =B 1R HIH
Ko BN S KE BOR A TRE AR ~ /KE ECHEEE S B 3o it
IREINA T B B N B R 2 ~ oA R IR 2 By
T~ BNE T ~ BEALTREFE SR - W M BT AT AR MR S E M
JE - SRE T AT SETAEA -

() SRETERITO TN » FIFEONRIS S RERE S 30 (FKE R
i (BTSN TG - BB - BRI RIS - BE
53  EIRETATRRMARYE - 45 O RIS DR - RO

13



KERPIBREREHE ~ (BSE M R igRorn B RS

TS EANE - ArlKE 2H B AR 5 (EZE F RO
PRAERE fr R MBS MR I5 7 22 o Bl b BRI BRIl S as =ik

(1) 100 &H 475 P 75 ol e 88 SRS AH 75 (0SS R 1 7 S EL (A P A o
A]3E 3G ~ 4G ~ WiFi ~ LoRa 5¢ NBIOT SR [ElE « S5 AiERk
ACER 5 AR S s o E A R S AR AHRE B - SR - El
EH - ke A BRIEEES EFTA 4R IR E EF AR e SR
RETBREE » RHLfT -

(V) 100 HAEEE IR I Ry /KB BV G TS A A0, - M e S e
BURTERIR B AR 22 ~ 4EiRriEn bulideid BRI F S E e R B AS 3
IRFEEEOK PSR K E RESBMHANEAFRE - BllssZ R ER
RIS E MR IR R BB SR B RIS - RAUERE LA HE S 30 &
REPR

(L) MRIRTE R4 100 (H/KEVIRAEaEER - DU RERRI RS M B /KB R
PTG 20 R T A B BB A SRR - RS A IEAH B
REIEERS > 2/ BRI BEE (F SRR ~ PR Bl (AR e

» RbwanE S A4 ~ OIS BE EN BT 4 AR
R DUEN s S TG AT IR AT R G A

() AIEfFREEGIEER R - RS H iR F 2R Ry
Z“‘ZIK% DHRIR LT - ST R BRI E B R R ITENEE
AR E - fRHHERE AN BB R EIITIERIER © AR EfR AR
RIEEESE ~ IITEHELART A REEE o DU RO 25 P74
R G s it A A O

WS RGH T KEENEE - BfERE - BESUEEFEEE HMERCHIEH
E/V 2 Ml Bk 2 EEBRDTITRER AL - DLATE &R /KE FUlEE H
e HIHEY IS e 2

(—) FIRRIRER ~ B|ES ~ e E TR SRR - FsRE L -
REA ~ B e 2 & BRI aRE ~ BEBUARFEEMAMHEEE
b2 FELL BRI - 2 TR RO TR R (B2 BaEE > TE5ER

14



(=)

(=)

)

(1)

ey

()

Pavod

FE -

JF IR B s R B IR RO - [ AR H Se BN M

o

AT I H R r EURH] 25 oM E 22 /D nfifE 0.5-3mg/L 5 B[l
I RO e S NG ] 22 /D A EE B AR K R 5 TROKEEE] - RIS
FEVHI 2SI E 2 /D AT FE 0.5-10mg/L » H H AT AR SR fE BLTH 7R
HES IRl E DI REAE & -

AR B RGHITE H S B < TH H ECHITR A R E ~ aeataf il RITREARTE
FAERHITSE A - MERR R ST E SR - WAERT AR LEA R
KIEFEA R REIEYEEETER - RHEAERH kS DA T
Al EARFEERETHE -

ATk R A B B IR/ K AR R B Sy ] 1 > R RGHIR(E - &8
BUE SRR IERE S T L2 AT & HE P H B /e P i K A
{5 ERERE DLAIET S A& B 2 /KB RS R A -

FTICET LK ROHITESAH B 3815 4H R R FERY 8 H 30 HATSE R ThRESERY
st K BAEE - W 10 H 30 HATSERE B i B HUEoEt - I
HESNBHEIEERIGE G B SR BERE IR I B AL - sHEep BT
B /KRB R B TR S0 - AR B AR fe 88k » £2
AR BAEEMESS -

AT BT AR H SO P TT - B AT RERYIE i R K B RGHIRR
Lo BT 107 FAZ RS RUAIESE - Elss e B AR EERE
AT JJBELALBASE - dHESEREL A RIRCHITE B ~ A [F] R 2 5 20K
B R K) ~ A E IR EE T 2 A BT K E IR E
» AJER Y PIATER I AOKBEZ 280 - EACKREKE ~ 5 EZH0K
KpaHE ~ TR [/KERGEIFEm PR E R © B9 /Ka B e
KEKEFGIE KA RN EFZ T EB A EEEM » 2/ 31
H i FHAE A [EIS53a A [ ROHIE FHAY R A 3 i - BEASTEIRMHRAE
SEME R IR R P e S A EE (A

AL AR aH e 2/ D — R A K B ER & T YIE
1. DUBRER PR /KIEH Rt U7 1) MARENAR K FRE /K E ER B3

15



KERPIBREREHE ~ (BSE M R igRorn B RS

st AEIRCAR > 2058 3 Eakthi - A E RS NEE
H -

2. e UKE RO 2/ BRI ~ BRis S 5 B o6 S = TR A ITH
H > SEEarFEEESGRER - B AKE BT - B
& AEEOREEFED 1 EmHEE o DUMEAZKE R
Tkl 2 e S L

3. mipal 2 FENFUKE Bl A B GIS HEH R AR ~ RIEFK
BRAERE RSB~ BR7KE R B E R TIRE  HE &
&~ RE s E LR A U R BR & > LUFIEH -

(V) mrACEEE R KBV - R ETI RErEsS & RAE R K R
S MR HOKE R TS G RAFRRKEERZE - #HE
MANERRERE ~ EREmbTSE o PEERR /KRR R R A TSR

AN
\%DIZI °

=~ TR BhHEEN A BT BUR & (R K B YIS R S VA E I A
Mz foh Bl EARRE E = TAE

(—) REEEREEOKERAITH: - PIAEHER - T ERER 7K E B
TLiEZ SRS ~ (Bt - RRHARACKE BN A b T IR R
HUETRE ~ HMUKERGIMESL K ESEEEh BAe T -

(2) SHEERORERIEVAT K - WM EIRER ORI U A K E O 2528 F R 5
- e RE KB R B R - BRI R S AT
FEFZ BN TRHS ~ FEHEDER - IR R MR SRR i SRR i P 75
= 0 WA SIS B e BT A S R BRI ~ 205~ KAl
1E ~ 4EsE S~ BRI RV AT TENE I S E SR D IR AR B f
SEPRAT - AR TAEER 6 H 30 HATSER » WEEAZRE Al R AEEIETT -

(Z) BITEALRATHAZ Y Al Z 8 Tt S R B (SRR > a6fr 9 A 30
H ATEH B & 1F - 58k 100 {62/ 0EfE pH -~ JRfE - HEE =5
—/KERHIE AR E - WS e R audEiE 50 (H2/0 60 H - 55
2 ECHREBAE o E B A% S RS A A Y A e s SR P SR S R B

16



ﬁ”iﬁ
il
s
4

HFHFE RS > 2080 T 2 RECEHRR AT -

(10) miraicaEsE 50 E/KE EGHIEs > (R 100 FAZ B BT SR
HATEETE ¢ 7B 109 SEith 5 UK E AT S TS 2 e -
abfh ~ RS - A SRHERT R o DR R T BU T
R EZ EHEE - 5 50 {EfErR S REgh=tel TR E -
AR EEETEE AN BB <FBEE A -

RS Y BRI R TR SRR RIS 108 ERERHE

SR E AR R BTG R I

() AEFERIACABEREERE D 3 B SRR
CEC TR

(Z) EARZBREMRCGOE SR AR - B A TAH R SE A S -
EHEFE RIS B & AR ERTE R e F 380 - Bl 25 %8
EHIERGRERER - SOG4 E RS H - HEEE S i E
R S T AR S TR E e EE BT -

(2) BC& 108 EERHT TSR SR « SPITRRIE SR IR S EEE

(MU) AETERCRMFTERF S - AR S b s e R S ~ T ~ ]
fi ~ TEEIRET -

(1) stEMEEH 5 HAgcsc Bat £ B A 30 HATHYETEEaof i iR
 fl R/ VIERERT KGRI E RN - STE S THR R B CR
P~ ST R E R TR ENE -

() BN R X B R T 00 R R 2 AR R B R R .

17



IKE B

NRIEEE

1.5 Efi%HE

AetEER TERIT AR RE
HaEfmrs -

KRS HERE  FRE
LES = - &

18

P?&mﬁ
xR

R %

S

iTE

FiE Pl aE

BB EN RS

TR - HErEFEAAM A TIER
LpH~ER ~® T R=Z &- BRI
RS iy
2.4 F Rpl B E
QS HRR B ERY
4.-_5_5%1@‘3517‘»%%%‘?%%
.33 s\ b B e A A B R

L 3%l 5\ AT 88 e R A

KIrEHEE 2.F R LR N TR S e R A8
RFRERIE H 308 R AT R
E i 4ARN= - KFRPIE
SHENZ E- RTRPIE

mia 107 &

;%2%’]\??— LFHIRTRPIESPITE
ke 2. % Bk FR BB v
FTEEAE| | 1AxRz 6 kR RET 2L
108 # R ATHI 2HI = - KRR FRETE
KRR E 3FHEN = L - }\%ﬁ‘}glﬁljgﬁig%#
FHRTRPBES L 58 ¥

Z2OR e g R E kA

[ k]
#h?

R

SRR E 55k bl A

S SRy Y

FHERPN R B TRl 2 e T R 2R

i

&1

B 1.1 SErEEE




1.6 BB TEZERER

b TERREA ) HE  ASHERTIIRT A A R 108 4F 12 F 31 ik > R
BIZEBE TE A » AR 108 4F 6 H 2R R IEHMERs s - 108 4 9 BSehithass -
108 42 12 A HE(THIAREE - TR RIERIE%E 1.6 g 1.7

* 1.6 TIFEECIHEERT)

THE S (L HEEFRR)
TIEREIRE Gl 108
A 3 | 4 | 5 | e | 7 | 8 | 9 | 10 | 11 | 1
LA BT KB BRI ER
1.1 bs ek R T

1.1.11 1.1.1.2
11211122 1.1.2.3
1131|1132 1.1.3.3
1141 1.1.4.2 1143
1.15.1

1.2 %2; F o oK 8 RLH]
);U? Utk 1211

1221
1231

1.24.1 1.2.4.2
1.25.1 1.25.2

2 7KE RIS fr R S i E S
2.1 43 107 EECAAEK
BRI

2111
2121

2.2 HREI4E 108 - HT
K E R 28 2211 2212

2221

2231

2.3 Fi5/KE B Es S iR
Fem B 231 2.3.2 233 | 234

S KR YA &

3.1 EIL KB Y4 4 e

B LA 311 | 312

32 HEEFIXEEFE T
TL4H K 75 % ZZ B hn{E 3.2.1
paKiis

3.3 /K& V¥ 49 HE 1 FE
R 33.1

3.4 EARE N INK'E P
& R&Tmﬁjjﬁtéf*t 34.1 342 | 343 | 344
JE2 B e A A

AE—RITIEEERSES - H
o~ BRI EEER 41 4.2 43 4.4

THE S B E bk (%) 10 20 30 40 50 60 70 80 90 100

19



KERPIBREREHE ~ (BSE M R igRorn B RS

® 171 BEZREREY

EiZ |THETTHK -
B BN R A ZERIEIY
Bh HF
SERK pH ~RIE - BEE | EARRRE - CREHEEEE =5
—E— B B | — BRI 2 i EFRE] - B REE
1.1.1.1|108.04.30 | & - H.& EOH & B & | & 5 faet ELEE - EHIERS
MBS AT - DR BIAR | AV FEER SR APR DA ENESE - I
Ml B A B AT T IRORIAS 4 B B RS B e
i ‘ SERK IR R (E ~ S B R ROH
SERE pH RS ~ BEE | S .
B e | RAHA SR ST B B ERE,  H
=& — BORIE AH 2 BRI T —————
N . 2 W A EL B i PR M e [ B R
sAHERY > PRuREABHEE |
\ Bl pH 3 - pH 12 B2 10 °C - 85 °C
1.1.1.2|108.06.30 | £ +1.0pH ; & & & & M
DI £ 05 pHEL £0.5°C > 1ff
#0 & "] Z# 250pS/em- | e
- HEEENEE S 90 pS/em —
10mS/cm » 2 #+15%
. \ 10300 pS/cm(10.3 mS/cm) > H &=
Vi RS Fy+1.0°C o
HIERA Ky 13.5%
SEAE MR e H < B AR 2 AE Ry ik
FBOHIEE AR 7 2 SRR 1 B 2 FH
EALEER S 7 P | 7 - R ECHIEIE 0.25 ~ 3 mg/L
112111080738y v sy
BRREREAT 2T eEBROSEEY
e iR B 4R R (E 4351 Ky 0.98 K
0.95
5E R =R & 7 B 2 BRI 4H
A i e e Bt  GFEREEMNE - &'
52 B b SRR LA T BE | mme
1.1.2.2/1108.08.30 TR0 PE< I FH M B BRI B 0 - 1B 48
B =i U = B ARE T2
BRE L FCHIEAE

20




B Sw
i | s - o
v | | EEEPERS S

o e AL B (L5 p
S ERLIE L B | R 6 2 R - EEE
112311081090 po oo o s s, | IS IR B S TR T A
RUIGE : 0.5-3.0 mo/L | T I RSN M T

KR I R -
e BB KR R 1T A
B | T e 0-900 NTU SURT
1131|10807.81 |/ S R B (5 B+ AR
AR SR A B I K B

o T B A D B B2
HCBE R | T AR LA
11321080830 o 0, BAlSST + SYRIATEET bom Sk
e BB Som fr E

S+ SRR B -
e R R B B B
B R AR T R
KBRS BB K
R B (LR R
1.1.3.3]108.10.30 | 58 i & & FHIPA 4H 2 B @ZW% PR

Bz K SR

>
>

NG ¢ 550 ~ 850 nm
BUOHI #5 ¢ VIS & IR
Reference PD
> HEFEE
> HEBGHILE

&

:25cm

:1.25cm

21



NV g

NRIEEE

BB EN RS

%
i

THE5E
e

AR AR

ZREI

1141

108.06.30

SE R < 88 i {b R A
» BRI A ST B
— 7 el

SERK Cu i 7 (L B8 i H T
| | TEfRAF > TREAER ARG A 555
B RS - BT EI Gt R E &
TR

1.14.2

108.08.30

SC R E s B LA P &

P ot MR

SERk i A AL B AG T ERE
EEAR B E T AR E AR - Y
055 mg/lL & #E R 5
0.9973 -

1.1.4.3

108.10.30

SERK 2 THE 58 i F B
HE B = S 8 5 I
i

SERK Cu?* B PO 5 (L E4H 2R

= B IS, -

1151

108.07.31

%Jﬂ‘zﬁﬁfﬁﬁﬁﬁiﬁfﬂfﬁ
QH B ET B A AR U
I/Eﬂaﬁz_ﬂ@fﬂwkz%
P RE BRI 28 A sH i 2

TIEHE Y5

=

e R R =X i 4 A ER S 4H
JFRAIBUE - AT NBloT
sHEEGR - I 58 B DR
BN ZME -

&t

J—

&5

Hﬁfﬁ%‘g
EOE

=

1211

108.10.31

S ol 5 45 2 9 L4
4EIETELE 3 S U(E

SeR 3 EbEE R - TR
Hr b E% 2 RO AE > 1658 Rl B
= AEERES -

1221

108.10.31

56 i ] 72 I 13 fl = L
EAH TR 3 S RUE

B aEieaataass » 52pk 3 &
[E] E FE R il =R B > WSE R E
B HEA RS -

1.23.1

108.10.31

56 i B 12 g =T L
SRR 6 &

ARITAEER 5 A5tz O dER] - 6
H 58 B e B st g TS

—& > B 7-9 HELIE RS0
se HIEER > 9 H5EpeR {8
s A Sk 6 S -

22




-
?ﬁ e BRI ZERRIBT
B iS35]
DLEHIMERE M PR E M > DU
R EE R R B AR SERKEE
1241 1080430 | P EREE AR e s mr = A
BUHIES R U R | o
Mg seat - AT E R ETT
il
N - 7> 8 H 30 H5ERK 50 BEER=
1.2.4.2|108.08.31 %ﬁﬁ;ﬁﬁ;i—ﬁ o R - R
1T
Foterm BOHI 28 2 TEF#IE > S8Rk
1251 1108.04.30 THRBHR =6 —KE | BEX b - REBEEE =
BHIZS S5 T BB ERR & — ORI B R R o AR
e
- - o 7> 8 H 30 H5ERk 50 6 E=
1.2.5.2|108.08.31 %;ﬁgjfg?ﬁ;;&;—7ﬁ LK/ BRI EREUIE > 6T
siiee > DAURCEETT (5 R -1
11 HE5eR 5 & > b
2.1.1.1|108.12.31 | 5 S B 557K E BUMI 8547 | A AR B P50 - (R 88 R
RS TTES/KE RIS ARSI
PREtEAH 4 A2 HZ 11 AE
2.1.2.1108.11.30 | 5EAK 107 /% 100 57KE | » EATEZ 100 G/KEEHIESS
BCHI S 4 2 IEFEE R > R E RS
GEE (12/31) -
SeRk 50 G/KERGHIESE |7~ 9 H 30 H5ERK 50 AEER=
2.2.1.1/108.09.30 | %4 5 R R BEAG SN AF | & — K88 moHI S An 7 - DU A
=

e BB TAE -

23



KERPIBREREHE ~ (BSE M R igRorn B RS

%
i

THIE 5B K
e

AR AR

ZREI

2221

108.12.31

5eRk 50 G/KE R4
R bR B B IF R

50 4H¥T A/ KE RIS T
60 HPAE » HARE R
ZEE] 99.24 % > WIELENEE
90.3 %

2231

108.09.30

5ef% 50 G EH=E4—
KE RS 2T
R ORE S

9 A 30 H5gRk 50 58I =
B /KERMEER > RERIE
HEAANSETEEIIS > 5
S RIREEBEE NSEH

231

108.06.30

5Ef3K 100 4H E AR /K E RL
HIES 4~6 H 2 AR 5T
RORBIR B R
SRfh - M EEE]> 85 % 2
HiE

100 HEATE/KERHES 4~6 H
ZHBE R ERIET] 98.22%
BB E RTE T 88.5 %

2.3.2

108.9.30

SERY 100 4H AR /KB JER
2R 7~9 H 2 H3EIE 5
SFfd o WITEEE]> 85 %2
HiE

100 sHEATE/KE RS 7~9 H
ZABE R ERER] 97.59 %
BB E IR 91.3 %

2.3.3

108.11.30

SRk 50 AT K E R
Hzs 60 HZAREIRT
BRAFELEREE

i

50 4HT R /K E RIS 60 H 2 H
BRI SEERIET] 99.24 (4T
HAME 10/1~11/18) » HiR B s
£ 90.3 %

234

108.12.31

5% 100 $H AT /K E RN
Mes 10~12 A Z 550805
SERCRBEE ME mE
RS - W EEE]> 85 %
ZHEE

100 4H AR 2 /K E R HI2S 10~12 A
ZHEE R SR EEAR T 99.54 % >
B B = E 89.6 %

3.11

108.08.30

5E B KRR ) gk 4 Je
V-5 5 B ek
BRI

E5ERk 5 B REHIAE - whscH
SFRRREEER - I8 > thE
B T T BRI

24




B2
B | FEHR
e SRS A R
2 | mER
B 1 25 4 B R A
== =t FE ‘Z\ZZ \g N 5)'3 fﬁ‘%\ A Y= =]
i1 wmmongi@%ﬁﬁ@& BUNIZSIRAE 25 R R A5
BT U RGO ER R
BT S A -
TR VGRS S 2 | 5 5k i 5 4 PE SR
3.3.1 (108.07.30 | SEHR AT K ZHEEIE |, -
> = IE EllFarees
g K R I B
5o P B A e e U | e P A 4 2
3.4.1 |108.06.30 - o
N dis e s e
e B K T
3421%HB1E%W%ﬁ%quW?E%&ﬁ%ﬁ%@%ﬁ#&%%
B PRSI sy s
B
SERR A T AR | D52 4 TEAT AR
3.43 |108.11.30 . N
FiEsTIm STHRH
S R B R R A 7 | B 58 R B HE R 2 5 BURE T
3.4.4 |108.12.31 | B FTHE K B W6 4 K | 42K DA o A MU S8 AR 2 i
MO &
S — T T 15
4.1 108.06.302 AR ESEREE — R TAF S s
4.2 |108.09.30 | Hrf R i RS B SR h s e
4.3 |108.11.30 | MR & WITE 5 EAA  E 1

25



KERPIBREREHE ~ (BSE M R igRorn B RS

26



FE - WEEROTA FOKE R ES

BE - UIEREHTTA RoKE RATE:

KE B ENEN HAVER R IVER ~ B RS2 B 2 K ERHEEER - DU BE K B Bz
FEMEZH - F/KE BN E 7 BB REs KPR - (FEHREZ TR
IKZTGHFE - iSRG HEEEE M E ~ BN S ~ Ml HERE - BlnE A RESE
B« 54 - ZEEVKE ST EE: - BifreEssEE T ES & - BENHE AIREFME
SRR - 528 HAREe fthEe PEhl RIS Fraf ny R B EEH - AN - ASTEEK
8 RISl 0 73 W A H ATl il 2 B L ERVAR BB AT A T BRI S AL et/ MERI AR
AUERCHIE T R L > FISFEIRFEA TRV~ T ) g S S ) K TR ) Rk
B B KE BT > DR A S BAL AN A RS KRR R 2 E -

2.1 HERERRRERATA

KE BB HERTE AR ~ BN R se B Z/KEREERR - DUBUR BE K B EhiZE K
HEMEZH - HIOKEBARHNERE L EER R ESIK PR - (FENIEEZ K
TIA R BN HEEEE MR ~ BA S » Ml TEEE - B E A RESFHE
59N ZEEKE SR « SilrsE SR EER - HEAREFME - A
ke ~ SEEE HA SR B EEE RIS R Fr R VB R EGH » AIEIIL > AEHEAE/KE BN
57 FEH] B Rl 2 BALERAED R AT A R bR s AR - R RCiih Ul - BRIk
R EA TR T TR S ) R TR ) R E A ALK RO - DU
HARAE B ERNARIBERKEREN ARG R E - ARTEILSE 107 Fbids pH R
&~ BEE =G FORERREE - E /8 RO R A UmE A SR 4 - o B R R
EAEHFURCHIAF R AT ~ BB TITFEEH ~ Ba RS OUE ~ BUHDTRA R (EE2 NBloT 48
afldd A BT FIHE B - St e EEUEE 2 BTKEERMHEE - ETFIRE 2% - IF
SERCE R E S B RIS - TR ss BB > AR IR AR BB AL E A R B 5K e &
MERSFZIEE -

2.1.1pH ~ R - BERE—a—FHARERE

— ~ LfEHER A
KatEF R —FgE - OREHEEEYE =& OIS - BB E DT £
FLMERA ~ SfRE M TR e B S LA R Bk - ml S e E 1T S8ee LR
Rz &M - ML RGHTTAIPR A BB - A eEm EERENE > PR
BN > BT RS - EE R - MEH/OFRTEEE - SRR
FyFEEEAL > MK BB - R RGHITTAFRER 2 R T U -

27



KERGIPIHGEREHE - BHREMH MBI EA SRS

107 Fh# 2 Feigfd - RS EHEEE =& — Ol F AR TS B SO KRS RN a1
o SIREROKEENENARERIEEL > SNEIERE DI s K > HEr#
BRVEEE) - ZIREBNARE - PR S ECAEE IR 2L - KBRS - &
[ G PR R R R B Y%%ﬁﬁk%@ﬁ LU B /K Rt S S AR Bt
R RUAEAHA SEIRUE L - EiERgm(E - DR R = & — R AR AR R
l@ﬁZlfﬁlﬁﬁéﬁk%ETWﬂﬁﬂ BT 2 B B S R 2 g

EEE

ﬁﬁﬂ%h‘%ﬁﬂf‘ﬁ e BEEEITE
| =R : ‘ s.
| #v.s.PCB) P— EoBlEE p—— ._#ﬂ@ﬁﬂ BE=E
Package | . : BEmpy i) |
\ =% & /5 (L8 2
N 1 17—  HEeE
W‘at&r—pmof.'-_ = (ERTE) FRER

\EEEFSE = | ELEE

LitER

ISFET
Filter

op
Eo e o

PET

RETE ERoEE] FEIES
*EEE P lg{gbﬁg%%%‘ggl (@& Ew O SEE)
/S Ex BAEHETE —
HE BREE T e T T

-
EHE=E

SEE EEE ACFHH
HETEEE FElT 4 |Dcwac

Bl

Filter

or

B 2.1 EegE - REEEEE =& —RNRERTEERE
= FEE R A

AETE TR TRl (E - RSB EE = S5 — U KR TR - 8
aE > DREBwESKPEESSE > O E 2.2 for - BRsEEN R HSEEk
SRR B 25 I P - RS | BT SR %Fi%@%mZﬁ%n’;%%%@@%ﬁﬁ
BCHIEI Sl FOTRAE 2 » S4B S (RSN E RS EER d EE
DU o FEERISRE SRS TR 4R - (RS E R E WFM¥W€WH@ HILHAIRE
T RSB SRR ERRERR R pH H - BEE RIS e Ry
15 SRR AR AT R T2 T - AR - R A ERATHEREE R R AR
HETRERRAVRHANAR - REEAFEZE/N - RS SRR EEEI - ERT#EE
& (Wheatstone Bridge) 1 TFHI7KAS 2 0 & 200 - 1M0RE 8001 %2 H BILE 805 BE g
HEERE SR AR - EEE T RA/KPERE S HIER - EERHER
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TREHE TEE - XA GEE TRV SR E A ARV L NI AR T B T2 8
HyPis R E R AL - PRI R TR » R REREE e - H
BERE LRSI E I » ZEFRTTAREHEZFE - 7 R2EE(mho, S) -

B kR T BRI TUAF

KA B TR

B E R B F B R Ut

B 2.2 ZTREREEEGIEG

At EE LLET B #SH (Printed circuit board, PCB)SARE I fit B {F B 258 UM EE A - %
W {E SORE ROHTT A AR T2 2 8 A L B B U TRE IR RE5E ik - FHH &
Tl F Ry TR - RPEREA - BRIV AR AT R BRI B RS AR o 1 I i EL IR
Bl A LR TRE RGBT - B ~ Pilkin - HEMERSERETE
FEMERERL - (IRHEIRE ~ RIS H B LR - NN H RRERE - \TREE
7 EHE A — SRR S AR E - WARRKEEE /R —RES - IIEEY
R A AR AF S e & g (F Ry R B EOIE ] - e e B R
o8 AL ~ VR HA G L8 E - HUEM BB FEE R ROATH: - TR
JECAITT AR AR FH 20R FE (%80 (Negative Temperature Coefficient, NTC) 2 £t B [H #I1/E -
FHBCADTH AR EERE EIH - AR M EHVATIME - BRI M AR S EE G -

WIS TAESRIAT - fRiR(E - JRE - DURERERE =& — BRI AR R E o
PHEDRE - EEE LR EERE SR ER T FEN R TIFHEE - WE 2. 3 7R - |
FERCATTA PR NTC 2R B - EERE Bk I i@ #E G (Wheatstone bridge)
o T BRI R A B BB RIE S B KT B R E T - F AN EEEENRE
R RIRGRME - R R E ISR MEREE (250 - 10,000 pS/em) » [ 1 EREEEE A [FE VT
FCEEFHAETTUIHA R - DL RS B IR R A SRR BRE R AN - [N ¥ 2k K~ B e

#iTEGET - DRI AR IEE NI E -
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R B —| B At —= PCBAR — HMEH
: % = RMATH

(a)

B B R E —[: TR T
TR E@ETHAITFRASTNEE)

— TEHH — 4sAEa

e
K
d

— G — YRin(LrRaAENER)

— % —|:: ACE 3% (DC to AC)
Circuit design — ERE T HSE £

(b)

BARE R R —T BAHE —= IT0 —> L &M ;28K 3. A &M

— Sk flE Ag/AgCl % 1%
M T AR
fn o KCLi% i /KCLiE 2

— Connect

()
2.3 WEERME ~ EFE > DUNEEE =5 BARESCERE 517

TIREER ERCH TR =& — BN AN ERTE H - T TAEEN B A L
&~ 2FEM > DUENER 2R - i B AR Z R EREAH 2 JE T 5 E B e
BB SRR EE 2 RS » R ERS S EaRt—(EfEErVEr
TERBEAL IR - NILE B SEE R BRI TICE - DI
BE s E S NHR I —18E 2 AL - ML BE BB SB BN - a8
R AR AR E B a(LEFENER - £E2 887 eEE L
SRSV > AR E A DEERmE N ER MY - B TR RATER
GIEEM R E R T > AR EIRE - SBECHFEER - BUHEE - DUREE
FIFRSE TR, - DA (A 20T — 1B E ENE - EHFAHERRKILUER IC
B > NEISREERENE - THEERE > DR BRSO S TR ETTI R © SR
w7 B M ER RS AR /K B 1 1 - s@a kb - S T e R as

RErERRE - RS > DRESE =& — USRI AR SRR - o7 h kR
el (BRSNS By +1.0 pH 5 ERZERE 8 HIE5E 13 250 uS/cm — 10 mS/em » 8237 +15% ;
KBTSy £1.0°C ©



FE - WEEROTA FOKE R ES

=~ HfEEER

EIest T ENERE Ty - BN R E A ASCEER AR - DUEInREM: - I

GRCNER T LS R ER  BENEERER T EEREEENERARE
TEVE - [EIBH Ryd N RS TR - SRR SRR T [FIRHIIA B ZhFa5EeR
BISIHRE - LR SR ENEE &% - S RCHDTAERICIE E MR -
DITPHE BRI T - T RPHAE B 2R R8> DU S RIS e oy &
sl > S ECHIIESH A RE i 25 B Welaa T RN IO INRE - BIEN TR
s A DUZF I HAY © M B ALAKALEHITIRE - o] LA SRS A me K G > DU
FKEGHE ARG nl 3 AR TUB A - MRS EAGAE 2.4 71 -

feud: meese j

[:]@'@- @@- £l

nmml DD.II} =Esees

T

e D
Wee

En “|||||-|| m E::;];?D M

jﬁaﬂﬁ

P

e e AHwe oo

= ey

ﬁﬁﬁﬁﬁﬁ

“ I:I E FaeeE Iﬁm @ @ @
' . .......c. .
L.t_l; m’" E“““IM

(a)
B 24 ERSEHEEME ¢ () ERREE - (0)HME -

HAR ST R B DT ETIGE - £ LU 2 e (H 8RR B 2 Bk it
—EfRE B HBEAENERE - NIt H Al 25 BT E R AU
HONEAAEEANE 2. 5 AR - AEEE RS - S BT FAY 25 BRI 4 0.69 -
1.82mV/day > DLE &tz e (E 8N M EE BT R -56 - -61 mV/IOH RAER - AR 16-17 K
e R (E R (E TR pH 0.5 - M LLE AU4EEARE] - (RDARI T — 4 - NIE2%
B ER AT A B B iR (E AR E M HIEE - [FIR IR T A [F 8 S DR AR B
FEZ M > HEBNEAE 2.6 For > ABERTER @R DR mE R EE
i EREENRCNE - AENEERE T > INRHe AR T BUER & 4 (Inductively
Couple Plasma, ICP)fgMll - wTfE#AT a7 B RET- (% 2. 1 ﬁﬁT) R b E

AREEECE A B ENERE LM B2 R EFEE - AT REE T
iR AR B A LAY RN - 5 R B RE B IR Bl oo FTAE AR, » D BR s

31



KERGIPIHGEREHE - BHREMH MBI EA SRS

32

EARERINER - SRR SRR - & B A TR - REEREE A KE
EHI RS IALEERFE Y B BB P U A AR 72 B 1R < a8 A L
AyHEEECE AL R EEREANETIIERR - BIEENnERHI RS - kg
[EREZEEIRIE  HLAL > INIEARIESISHIARA/KE Al e i R Es VB - EEAE S M AE
e ftefa s o B FUKRE RN RGN R E AR i E E N EmE TR > &
I e B B M BN (E A 3 A2 1 pH {H - AIEBIRER I T IE
» Dl EAEHEAA -

FRER B = s 4
@#%ﬁ__ I --_-.- T = ) B A=
/,""',-- -"""H-.H\

rd ™,
f

., A
. -

~—

Sat. KC1 ‘

\ /

o - - ~
“\-.._\_“_\__\_ _'__d__/

B 2.5 BAEASHEHRERBRENRER

,,,,,,,,

I
.’--»»j...l {"'7‘7‘777‘

[ 2.6 EEE/CEEERREERENRRREEEEENH



FE - WEEROTA FOKE R ES

R 2.1 RARETEERSERRAGR

T E(mgL)
Ty YA ELEE e aEFA [BEAR] In [ S
sen-100 |T ¥ 48 RALEmi(H €= 200Q/0 ) pHTE Rk | Fadagsfmg]| 20 - -
sen-102 |T ¥ 48 R Bi(H E = - 2000 ) pH7HE K i | 7 i dpad o a3 18 - 009
G7  PCBig#&t4 B RALABE(H @ 1009 ) pHT#E Rz | Fagpgani| 20 - -
GO [PCBim#& 48 Ribdp(4 €M 10000 D) pH7#E R | FAuidpad sl 18 038 | 0.16
chun-2 |F % &8 RcdB(H = 100Q0) pH7#2Ex | Radnugsfank| 20 - -
503 |[F8&BRLdpHERE: S50Q0) pHTIE R | Faidpdsgiank]| 20 -
Ul [—¥&8RtdsrEm: 40000 pHTIE K | Fa g s 3 024 -
U9 [THF&8ReHABhTE: 40000) pHI104% 8 i | = ifidpad Sk 9 - o4
UL0 [T $48Rcdn() = 4000/ ) pH7iE B x| Fmidnad sl 6 021] 005
Ull |— %48 Rcdp(lEm: 4000 ) pHAE R ik | F Adpad sl 6 002 | 0.05
Ul2 |— %48 R/cdp(H Tm: 4000/0]) EX 7 i Bpad o )ik 4 - o0l

106-107 fﬁﬁ'iéﬁéﬁf BUHIES Z Fass - (BRI EEREIT B - A5 B R(EN R B RS

E e T NP e e S ﬁ A IR T4 S B A ] - AL
&ﬁﬁ@hu@%ﬁmﬁ%%ﬁoﬁ TR - KT IR F R,
AR A %%Mé%@@%%1&3wn’%ﬁ%gmm“ﬁﬂﬁﬁﬂﬁ%
FRFEBMR Y BB LRI SR TP PR » IR AT RN e

Sy g
FRE

& o MbkR(E ~ SRS REEE e s @ AE 2. 7 s BigERES RP KRG

£ 0.978 > (Y& N TA SRRV ZRITARTAE - NI AR TIE - 30
[ E R I PN TR LR - DAERF RN © eSS H T &% 10500 pS/cm
(R? = 0.99) » 1&4HC & 12 2l VTR 5] 8 FH T 5 = B A B > DU SR E Y
10,000 uS/em S MIHEEHIEOK 5 FIF I SEHORE g 4R 2 T - R? H]Z 0.99 -

3.55
L 135}
3.5 ’\ y = -0.0249x + 3.6283 s |
NN, y
> 345 AN R? = 0.9786 .
= N T
E AN :
£ - T 133 - ool
= 34 \\ . ¥ o
N 13.2
335 1= 0.0256x + 35907 .
*
2=
33 R? = 0.9784 - | | | | | |
0 5 10 15 1= 20 2= 0 35 a0 a5
final pH ZE (g
(a) (b)
:';
E
& 4
2000 2500 aw 3500
TMEE [us/em
(c)

B 2.7 =&5—REE > H@RERE - (0)4%  DURCOBEE BER
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ARatE BB IO iERT R - S RO K e BT M TENEERET » 40 EAERTiE &
 (ERAE =G Eollgs EEGT/KALRONES - B /KA Bellzs A A n HIRE Ay /K AL S e
= %E@J%Mﬂqﬁ%‘ﬁ?ﬁ@&ﬁ%@%@ﬂﬁ# B BREN T RHENEREIEERE -
TSR I > MNEEIREE - g H FIRAIRER A At N - (ERHIES
ISR R R A (A 2. 8}3)?‘1‘) SRR AL AR B ﬁ@ﬁJ%Zj‘Eﬁ* °
Nt EK AL st BB MR A T8 22 > A0E 2. 9 FoR > BRDATRATARRL R B HERR R
e Z SR B E -

w e
pETchip REV-2.0

L001-1002
TOIN L2 94V-0

B 2.9 sKfrstWEmMmREETEZERET

ARETEAHENRI RS (Printed circuit board, PCB)BIREH: i B {F 88 25 [ JEL T EE s -
Wiz i (L LA S FEE RHITT A (A PR 36 FH 28 S Lo B B B e T T RGBSR R S A - £
FENER KR REREEA - BEHRAVERME R EIRIEERS R - MR bR (E
IRV BB AR RN 2 FEA ] <2 8 B A A T T RA A B > FUERIA ~ Pl - HEMELS
FERET BRI SRR > (EEMEIRE  fe7HR i B bR - NRNH AR sE
 APREAE - HEER A SRR AR TR RS E » BN ELEE K ESS -
AR E T RO E AR C RS (F AR RO - BRI ER



FE - WEEROTA FOKE R ES

HIEEES - R EEL ~ ERMEEEA SRS B &R R RO
TolE o B ECHITT A HIEE FH 208 8 (48 (Negative Temperature Coefficient, NTC) 2> 24
BEETH S - G ECHTA A EEHE SR - WK LRV OME - BT
EARILEL - A/ NEREE TR - I S HEERE TS IR e E AR
o [ 2.10 Firos By PET EOHIE | HYBRUSEEAE » DURUINE A FERUE - &S PET EOHIG
F T E RS - IR PET RIS & AVEYE B2 - AH[ENE - PET EOHIEERSHYEUE
EETL BT - DU B R E ] FDAECREE RS BFRY R - A 2. 11 fiR -

PETE B & h
o Ak D IPXT (IRAKRE - REFEZR)
B c iﬁ;’%iﬁﬂ DB ARAKKEER > BREZ1C
c BEEF R FREE A1413pS/empy AT R 0 3R E =5%
« pH{E &7 : ERpH4RpHTE £ % - =40mV/pH
(a)
15t /20d Round 34 Round
T thén/ |BMRE| RS | RS |(EA#MRF At B
&3 | A5 (%) &3 | A3 (%)
138 KRS R - 200 - 200
Wy A IPX7 13| 187 935 7| 193 96.5|4%8% + &k F A
% 2 <1°C 2| 185 925 1| 192 96.0
THEFR | =5%@1413pS/em| 7| 178 80.0, 3| 189 94.5(1. E 45
pH1A & ] ;}fg’;ﬂ'/ PH@pHA | 351 145 725 16| 173 86.5 éj ig’fijﬁgi s
S SR M| 145 72.5 o 86.5
(b)

B 2.10 PET BUAIRA () BRUREREEIL - DUK (b) ¥ PET RURIG R EfTmERER
=R PET FUAIE R AVEUERR -

PETE R €%
e | R PXTURAR - ReFRZR)
c R ER B G S
(a)
1t /2" Round 3t Round
Ao | M/ | RARE RO R RMRE) e
| S| (%) HE|eHE] (0 =
& H e RAR - 100 - - 50 -
I 7k IPX7 - 100 100.0 1 49 98.0|423% - kTR
MREBTE (sHRFBTEAR| 8| 92 920 2 47 oaol THME
R A 92 920 - 47 94.0
(b)

B 2.11 PET EURIER&(a) 17 PET EUAIEEERERUEE®E ; (b) AT PET RUAIEERSHRES -
HERE PET RUAIERSHVEIE B -
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VO ~ gfiam L R
ENE Y7 b= 2 Y A N v B e L R e piata a7 i 0=
s I AEREERRIRE 1 - BESh - B SORE ER R B A (LR T & A R S EPRY
ERE(E 2. 12 FoR) - e s B (B NG M R BLEETE - DU Bl s A (8 S
HEMB BRI Z 80T - BIREHERF BB E TS - B REd/ NEOH s Z
e > (EHEE S e Ao -

Sensitive

Sensitivity

Hysteresis

Reference

Material (mV/pH) Range Linearity (%) Drift (mV/h) (mV) Electrode Sensitive Area FET Device Type
ITO 58 2-12 nr nr 9.8 SCE 6 mm? CD4007UB P
SnO» 56-58 2-12 nr nr nr SCE nr CD4007UB or LF356N P
[ TiO, 59.89 1.8-12 93.50 0.041692-2.6007 53-9 Ag/AgCl 1cm?® NDP6060L. P
V,0s5 58.1+08 2-10 nr nr nr nr nr CD4007UB P
ITO/PET 501+17 2-12 985 132 nr Ag/AgCl IT x 2% mm? CD4007CN P
ITO/PET 459-52.3 2.1-121 98.3-99.6 nr nr Ag/AgCl I x 22 mm?2 CD4007UB P
SnO, 59.3 2-9.4 nr nr nr Ag/AgCl nr LT1167-LA. P
| AZO 57.95 1-13 99.98 1.27 4.83 Ag/AgCl 2 X 2 mm~ CD4007UB A
[ TTO/Si0,/Nb,05 59.2 313 99.48 2% 1.83% Ag/AgCl 20 % 20 mm> 1C4007 P
Zn0O nano-array 45 412 nr nr nr Ag/AgCl T x 257 mm? CD4007UB P
Sn0,/Si0,/ glass 58 1-9 nr nr nr Ag/AgCl 1.5 x 1.5 mm? LT1167-1LA. P
Sn0O, /ITO/PET 53.8-58.7 2-12 nr nr nr Ag/AgCl nr LT1167-LA. P
PdO 62.87 £2 2-12 99.97 2.32 7.9 Ag/AgCl 0.25 cm? CD4007UBE P
InGaZnO 59.5 2-10 99.7 39 nr Ag/AgCl nr CD4007 P
Glass 55 2-12 nr nr nr nr nr CD4007UB P
CNT 50.9 3-13 99.78 nr nr nr 1x2cm? nr P
I FTO 54.10 2-12 nr nr nr nr nr CD4007UB P

B 2 12 SESELFREHARERMKREE RS ER MR EEERE

2.1.2 BREBHITTHBAE

FybeTt /K22 ~ TEIAEY B E - — oK P N EOH R DUE A
AR REWNRXEBESS 2 7= BEURINEKF » —f&IME - 7 pH BRI 5 Z R T
» FRIET K 1% 2% DL Gl (HCIO) s R ABEAREE T-(CIO) Z P2 AE - B E HIERF (Free
chlorine) » N EBA = E(LRET) » A REBIRAN EnIAARE: S JHAERE - EAREHZE HIY -
H B EREURE S ARG AR RETRG - K BERFSIN - IR sE g RN R
FEVI =S F e (THM)IY AR B, - SR REREECE 2y ARV e A SR o B S5 B B 2K
PERFERE 5| A HEIEIEAE » Hh IR 5 ACKOKE AR b 2 R F T #uE f 0.2~ 1.5 mg/L -

It BEREBACKTERERE - HATS B er @0 T 7A & EE % (colorimetric
method) ~ #ifii & )7 (iodometric titration) ~ ZZ5%;£ (amperometric) &z (k22,7 (voltammery) 2 5 H
FEEA RS - HOthER GO P HMYE 8 - EA 2 IRERIRE R AR
R > I ER EURIE(RTY 1 mo/l ZoKER » Ze8E 2 AF I B M - R - 1
K &RRFEEEYERIE SN ENER S - DIEURNERE - (REERIRIRERG S -
FEAETE S Ry BB 2 U577k » TR BR L2300 - MR 4R AR i I LA g
B - (HBLEAN J7EAEEL - EOHRE SoF S B BB BT ELLELE R LR
BUECHE - PR E LR QRHITTH: - st HEE LR E T EEE AR - IR E R
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e - T E b e I - B AR EURCHERERY 0.5 - 3.0 mg/L > LUN 43R H
AT IR ER ERGHITT IR 3% Z ST FE B R.
— ~ BHTE
EALEIATTET  LURD AR Rt Z R > BARAR R alak - ml o0 R AEER IR
77%(Cyclic Voltammetry, CV) ~ &84 45k Z4A(Linear Sweep Voltammetry, LSV) ~ 757
R %2 7% (Square Wave \oltammetry, SWV) ~ K il 57 Ik &5 {k %2 /% (Differential Pulse
Voltammetry, DPV) » Hrt > J5R {RZA(SWV) & e R Y rl i SEA LS SO Z i 7E
ﬁ)? B R TR S 0 —PErr 2 bRVAR I B » 40lEl 2. 13 - 3628 A [ E fRIE Y
VAT > 4C I A kT (Forword pulse) k2% Al kT (Reverse pulse)ﬁﬁﬂ{!ﬁéauu i
ﬂﬁﬁ?ﬂﬂﬁ%ﬁﬂmzxa}%um AR REREHE - BOGRIRERE T EHE - [
JiRE Z B R IE B S oy AT R AT - HL 9 2558 (Scan rate) &y U5 R 5 2% (Square wave
frequency, Hz) i1 EE {ir 5L (Step height, AE)HZRE » (AL Al s/ D st i PRERSE RIS ATT -

sampling penod (/)

* I [Aar
E)'“
E \1/-— - e
= | AEA . 17
* 1t l;.s\n .
8 =Ry A E : step height
() Egy : pulse height
sampling period (/)

7 © time for one square
dme wave cycle

B 213 J7A2 TALAEIEGRE (olenin M 209

SRR KD BT R R AT 2 U (2t 1) - —fTi s - B e
HEFRCT 2 pKa (L » B SEIRAE T(CIORRRME IR 2 sy o RS 3t (= 2) ©
51 > Saputro % KHRIEEIAREHKE(PH 5.0)F - BRI 2P 16 SR -

SIS PSR ARG TN AE IR Cle T 2. 14)  Hooft KGR SRR

% o R » (RIHIEACHIBEE T » R RIEE ARG R » % (Cl) R ARET
(Cla) 2 BB TR T 2

EKETRBEER PHEO P » DU RISEIA K AR - AR EE
(T AT HABIR BT 3) » LB TR R R AR B R 7 2 2 TR AN
AKER R & B FURE -
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Clyaqy + H,0 = CI” + H* + HCIO K, = 4.87 x 10~* 41
— + - — -8
HCIO = HT + ClO K, =2.81x10 22
+ - _ - 0 _
HCIO + H™ + 2e¢~ = Cl™ + H,0 E; = 1494V 23
1.E-03
1.E'04 L .—._._. . ._'_l
HCIO
1.E05 |
% 1.E06
°
g 1.E07 |
> cl
@ 1.E08 | ; ,
2
@ 1.E-09 |
S,
1.E-10 |
1.E-11 Cls
1.E-12
0.001 0.01 0.1
[KCI/ moldm™®

B 2.14 &5 pH 5.0 FR TS SYRERE
BEAh - BRI REZ(PH < 5.5) Z & T - K& AT iR e E L M E b
FCAREEA(CIO9)(ZN 4) » #URNA SUBHI I EABRFIE - RIS [FERE R AR = A L T
%iZ%?ﬁ{E%E& R ﬁ¥j¥7ﬁ)§/{§¢‘ﬁ%%2)}%§( 2. 15)(Fumihiro Kodera et., al, 2005)

6HOCI + 3H20 — 2C103 + 4Cl" + 12H* + 3/20, + 6 = 4
¥ L] 1 I I L] L]
0.3 F (b) 200 mgC11!
= D2F
¥
-1 L
E 100
Tl
=
A '] i 1 |. '] A
(. s | [.2

EIV vs. Ag / AgCl
B 2.15 FEREZREER pH 5.5 BRHE(EE 2 BHERGR (R IkERZX)
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BRI EE A A

B Jest SR 2 eR SRR AR T R > A05% 2. 2 FioR > H eI AR EIR]
PREE fixEalhs R B A A - Ha B A B ERR PR - BOAMREE - 7T R E
FEEZ Rt - HADHIE B AT E 2 BR SRR » M EARRE M e S S amfidid
» BN R IR KR B N 2 i -

TSR A P B i 20 $8 - EE A (Boron-doped diamond electrode, BDD) » [#[K/E&
(i fmfHoE T # e KIS S HBI - MEATRERR - |EUE S MBEHEZ R

- HHEFOKFE S 2 BREIEMHER - SR EHIER SN 28 S8 - B aE
fik < SBFERA PR S U ES S E - EHEERLE - OSEMHEMHELLEFER - TR
EHEANTEKERAESET - WFEEZ AN RS /KRR B AR EE -

H <& (Pt) B—A N BEALER A7 P Z BEASAA R - 281 ) < BE AR AS i > R BB AL SR
SEALFERIRR A - L Wﬁﬁﬂmi_ﬁﬁ/i\?éﬁ(ﬂxu) S5 AT SR bR LA F AR _E 2 Al
HUPERSN - HEFA SR e ERERIBE - IR D R AR S R 8 st EE
HITEM > FRTTER SR TQ/EJZ’E)‘(W@ & 2. 16 FR - IRl R BRI 2 AR T
A FHEIER R > ASHERHEEEM & REMMR - BRETN TR A TN 2 S E
B ~ SERFIE R pH 2 i EIRE S8 RT3 S8R E Ry iR SRR B AR 5
» DAEEHE: FN B A s} 2 8 A 14

R 2.2 BLEHRERIEBRME

H

Trems | SEEN | CUER WAL 7%
TESREIRISREEREY | 1-100 0.4 %}%ﬁ%@%%l ~ 1.1V vs Ag/AgC
fisE A (005200 | 001 | ZHAL 1\ agag
S 1-5 004 | BB 605 - 025 Vs Ag/AGCI
EEzCoig 4 - 400 1 yﬁ&?ﬁfﬁéﬁ% 6~ 1.2V vs Ag/AgCI
pWmOEEY | 1-2 008 | A%

FEALEEAT: 1.1V vs Ag/AgCI

[1] Journal of Electroanalytical Chemistry 756 (2015) 171-178
[2] Talanta 189 (2018) 262-267

[3] Electroanalysis 22 (2010) 2765-2768

[4] Analytica Chimica Acta 537 (2005) 293-298

[5] Journal of Electroanalytical Chemistry 612 (2008) 29-36
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IKE RGPS #E

B BRI RS

Au electrode Pt Electrode < X
20+ CIO" Addition GO Addiion
04
o] 1 /
20 [ [ T [ 10
pH=6,2 pH=54 pH=51 pH=49
-40 -204
:é 60 E T
- = =0 i pH=5.4 N
* i
404 ! i |
-100 ’ pH=6.2 e
{ ¢
120 0, ! 50 o,
—N, N
- 2
10 0 100 200 300 400 500 600 20 X X X 1 P . X
0 100 200 300 400 500 600
A) Time/'s (B) Time/s

B 216 pH RASHESHEOSERZAGEE

» IR TR AL
FRIBSURCE SR HETL AR - ASTEE S Jedt R K o 8R EURIE Z fBR{T:
HEITEHE - BERENER - SREERE AR RS > rREIHT -

SEAR ARG 1 R 2 FoR o IEREREE Rl E(pH < 5.5) 2T » /K
PER A EE B URERE (HOC) 2 P AAFAE - B EAER E BAL N2 R AR FTE
G ZERERN  BRUKSRP a2 RS - 2k AFtEEH 01 M 2l
4E1ET 7515 (Acetate buffer solution, Honeywell) » £ pH (B4 5 4.6 » {E B TR S
mmfR & BN ReRENAIREE N - R EIET PRI e R A
R IIAS b (KCPE Ryl Bh #E fi%'E (supporting electrolyte) » IGHRE A ERERY
FALPFARIOT » EREHVRCHIGE R A=A -

TR BRI > TR IR LA Z IR T R R T R AR B R A b 2 e
MR AL B EZ RO T - SRR Al fm 2R - S Ml ] BB - ]
REE R RN BRI ARHEOIR TR Z B E(L(AE)SSE Ry 0.4
Vo PEEHRR ARG 20 mV/s k2 40 mV/s I - BIUTHEER A5y 5 Hz F 10 Hz Z {5

> WG RERELERFE

P
EREIEREE(L © Saputro A DIEAE A LIRS - SR IRE R 2R HET/K P iR
FUmEZ &M - Himm B a#iE Ry + 0825 ~- 0275V > REMEFNERETZ
BALLE +05 VAL - S BIRIBHEBESUREDT - KfiaErvEREIrL s 0.1
Vo BEERVERERZHE  ASTE0D HRHEUEREREE +06~0V
IR R R B -
&E b BEILEE KCIRERy 0.01 M K R RIE (Esw) &y 45 mV > DUT AR 7 Bl Ry
5Hz } 10 Hz Z frfF METTEREURE Fs 0 K T mg/L ZJgGHT » ST & &R ANE 2. 17 Fr

==M)TR==W)

>

T
B =
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Current (pA)

FE - WEEROTA FOKE R ES

T EECESERER( S H)lE - SRS~ I i Ew R EREE - B R T B 10
Hz B HEEEENE © BETEERE TR By 5 Hz » $HEPRE KCI RS 6 SRS 2
sOEOETTERES » A0 2. 18 Fow o K KCLRELE 0.01 M #2712 0.05 M B - 5 SR
MRS - EerFUREREN o EEEE 9.33 pA TEE 6.9 pA - 1AL > FETTEES
B KCI ZJRIE - TRA IR [FeR EORIERT - B8RSt < L8 - AR
THEGHIES < BEUE -

MR EAGEHEGE R - RIS Hz » KCUBRER 0.05 M Z (AT »
WEREIEEMIR LR - ASTESTHIREKIE Z BrE U H RS 0.5 £ 3.0 mo/L - HEH &
B B AOKE N R A TREE & 0.2 ~ 1.5 mo/L - At EBER R SR H PR fiE 1 TR
7e 0 #t¥ 0.25~3mg/L IR AR LR o WA 2.19 R - R-square {H ]2 0.98 > 1%
ERFFES T LRI TER RRCHEBRTENE - MR T E IR KR T e R Z &M

» PR LU TLIRIGHITAAH = B B e R o fF:

10 Hz

1 mg/L

Current (pA)

1 ;
=27 T T T T 1

01 0.2 0.3 04 0.5 0.6
Ewg/V Ewr/V

(8) JiRARA Ty 10 Hz (b) 7R By 5 Hz
2.17  RFRRHN AN E

_1[}__ 9.33 nA \‘i 1 mg’L HOCI

Current (pA)

Ewg/V

B 2.18 KCIREHNGHIRARRZZE
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L]
25
y=0.6572x+ 0.7299
7,1 R?2=0.98
Z]‘l ?'\?
1 AE:-4mV
1 ® Egy : 45 mV
1 T: 0.2 sec
0.5 e

B L S e e e B e T LI B N A B B A |
0 05 1 1.5 2 25
Free chlorine conc. (ing/L)

B 219 HABHIFERELRER-SEK

» H BRI R STAS

SE B BUIGL: - Rt S OSEMEIK P e E0RE 2 aln s &
1Tkl - BEREAR - GRESLE M R EARCHIGRASE - SREREAAT -

GEDAE BT 4 Frs > PNARIBR REEME(PH <5.5) &M T K eRE T
FRUR G HOC) Z o GFIE » A BIER € EAL MR L RARK SRS E S
EREAN BRI 2 8ERE - 2t - Rt B BSR4 E740K (Acetate
buffer solution, Honeywell){F £ 1 < SR EHI 2 B 808K » 5 & 0 Eik s B e
EHEETE - HES 2R M E T - BARSTENET O SR Bl

» GFEETRBEATORENE 0.1 MEEFAZE 05 M (pH(ELE 4.62) » WIS ESRZEE
M HIEREESNRINEALST(KC)E R ilBh E S -

R A A(LESL © Fumihiro 2 ALIH (F A TIFEM: > DL 0.1 M 2 NaClO4 &5 1 F
HEOSR BRI IRE R ZEETK R R ERE B HiFHE E#EE Ly +0.6
~+12 V» REMBIFEREBET 2 EAILE +1.1V 26 A HEREEE R 4 E 400
mg/L(Cl) ; AREtEAHEMNE -0.1 VIRHE 1.2 V- DIEZEERHNE - 4E 2. 20(a)fT
T BURDL 0.5 M BERE4RENARIE ey RUAREY - BIEFHES 0.5 V I EBEE
b > 7848 1.0 V BFRIAIREA RIS FERNEMK 2 BIVEL > BERARE EFHEF 5 1t

 BREASEMAGIVERKIE  HREREELYEIE AR ERE T BE
TAETELES R - B O eEBE TR EE% » BKEMH 1.2V [OFEE 0.1V
> WIE 2. 20(b)Fr7r > DARRRIECHIER ZE -

fRfER  PNETOSEMEVIPK P ar 82 5 - 7T RZEEAZ SEP R E e
B E - BIEM B L(AE)E R —0.4 V> fEREEEEE 20 mV/s » TRy 5
Hz » BEAMEE 7 RIE(Esw) £ 38 mV -



Current (i)

110

100

90

80

60

50

40

FE - WEEROTA FOKE R ES

407 Blank
60
2 mg/L . —80; 2 mg/LL
3 ]
% 100
: ]
(] 4
Blank -1207
140
— T T T T 1 T v v T T ’160-"‘l"'l'l'l"'l"'|'1'|
0.2 04 06 08 1 12 0 02 04 06 08 1 12
EwgV Ewg'V
(a) HEEMRE LR ERERE (b) HEEREF R ERERE

B 2.20 H&EmereEUHIE LS ER

&f b PRUSHE H M > B EAURCE MR ERESEmin B AR - (EIRE R 6R
SURCHIHEE > $1¥ 0.25 ~ 3.0 mo/L AL iR B4R - AE 2. 21 FoR > R-square {HZE
0.95 - MERR M B A F R bk - Hay SRR EREEMmE - WE 2. 22 Fos > ek
Bz /KB R TR LY 6.9 pA - TTHSEMANS 68.9 pA > LY REEM . 10 %
MR REET B EOKER PR fURE Z BN - IREE S oK - A E 8 - DI
RRIEERENEEZ B - SAGTEIE LI (E R TIEEmE -

50 —
40
“
=30
- i
c
= i
O 207
-] i
m_' AE 4mV
1 e 7. 0.2 sec
0[IIII|IlTI|IiII|l[Ii'[IIII|IlTi|IIII|
0 0.5 1 1.5 2 25 3 35

Free chlorine conc. (ing/L)

B 2.21 &R&EIFEREmRER-OEEK
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&
=}
I

68.9pA  FEEE

Cwirent (uA)
%
|

40 —
III[IIT|III[III]III]iII]IIII
-0.2 0 0.2 04 0.6 08 1 1.2
E‘WE"
23— =
_ EEH
241
g.5
a
5
56 6.9 n
7 | I T | T T |
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
E\I’E\'

2.22 HEBEARESERZZEH/KERRHIERS

+ BHI R xR B

SERCEEARELHIPR A HETLIR - 2P BT RO 2 st R B - W R A A
ST - — B R = UECHREAH (2. 23(a)) - =Ry r1-Eift 2URCHITA S (&
2. 23(b)) > ZLEE W E 2 2 BELERRIAN SR 2. 3 Hoh o TEREURCHIEAE - K > 6k
KBS TEREAE N ENREAR T - HEE B ek EARR R Z (B - MfEER
SIRAE R ENAR A — EHF ] - SO g AR AR RO B ESh > (R
TEREA B HEREARLIFF IO oe e - S e E s BN EN
» Ry N OIS BRI S - Hyr SR ORI - DI E N 2 421
R AR o

AR Bt UECHIIARE 2 BRE T3 - PR = AR RO IRARE Y > 7K Rk 1y
SRR & B E AT AR AT - ST - MR T se RS
HETHENESARR > DR AU KR ZaGr AR  EEFSREEIIRER - S
DR RER IR - BiEE AN REKE Z RIHTEEN - HASTSEMERGT S
AHEEFE/N > KA R BRI TE S T 0.3 mL > 454 MR RIS AR > SR (R (R 1 By B TS TE
M > AetEEHEC R = A BRI - T REE RS - WEA RS RES
BRErRB LR IITRAMF& -

BESh > Rt e AR KBRS ALY - SR LR Bl RE A iR > A5
sTREUE U ERETE (B 2. 24) - AR S /KR RREER > FE 3 RKB R R EE
RZBEERE > RE A KR AR -



FE - WEEROTA FOKE R ES

ﬁixeirsample inlet

Mixed sample
discharge
«—>CE

‘\bRE

(a) =Mx=RHIEEAHE (b) 53FEmf=URGHITEH
E 2.23 eREEHIBEEP

Mixed sample discharge

B 2.24 KEMRGEBRIMREREHE
® 2.3 HERASEEP A EEEE

=R BRI ST Enf B

RENRMTT BRI B /R ORISR R B PR R R e A

h

e | B KIUREGOE VBRI | B BB T
i VBT ENE eHEd-2 )

\

il

" /) o AR SEE | 5% GRTETIR &
SR %}%{n KT?& R ENRASTE 5 %ﬁﬁij Sr;JﬁEZBZ JErTnif KRGTRE) 7T

- RE S BAGERNEN &
HRERRE | BRERE R LSRR
FHED

R ERE BRI S

SEREIEAH A R B R ER - D BRI AE & DU A LS A Rty
5 EESRANE 2. 25 AR o w53 R TAER(ZE) FOBEt () - B 128 40
2. 26(a) * EETAFESEIFMIE - EARERREN - HERET) - B8 0t R KA
B T EEA BRI AR - HEAIEHAREHmER A - B NB-10T ﬁéﬂ EFTEORHE g
i35 4G LTE NB-10T {# 25 22 Rl 7 2 BHRE AL ~ SR HE - HIpedlE 2. 26(b)
» S HMEAN GPS EALThRE > FOEITE IS EAT - RN ACHk S SR L E - T (E

TR S RE -
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______________________ |

1
| Sensor

Sensor |

— 10 [

I

I

\ \ I

1

Serial ANl Motor !
PORT Driver Water
! Motor

Power
AND
Battery
[ ELETS

1
!
Device Manage :
I
Rest API :
marT !
- (@B e [
.ll‘ UDP .
1
1
1
|
1
1
|
1

NB-I0T

Custom
WEB Server

(b) iR Z ERHEERTIRE
B 2.26 TfEtRAERIRLIAEREA

BAEEITRAT-F G 5eRidR - PEE ST & BRI HEH Z SRR RHIR R LR
RSP 5 Z EIREAE - 2FRlist B Rk B2 EUIPRET - NIRGERLR
EAREE Ry 0.1 M~ KCI R E 0.05 M & » T EILE TR E S
R > AFtEEL 0.2M ZEERRGEART > BiE 0.1M 2 KCI > S SR A ET KR
BJE > BCE 0.2 ~ 3.0 mo/lL ZERERAEAR - sk G HEIRE R 2 SRENE IR R E Rt
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B EEREA Z RUNERE B EAHE - SRR R SRR ARG T - BB RS R
AT TERACZZEH] -

RFELEEN ESERTE - BRI E N VS ERE - B 2. 27 frr - EimdlitZ
B > Ba kA2 A AREA B ERT(L) ~ NEEARE RSB T (H) 5 i & R 3 B
(D) » BB RS SR ENERBIR PRI IEE - BT A SRR B LEZ R &
ZimE > E 2,28 mELUREGMHEER 0.2~ 1.5 mg/L - MEREREE - RRAKE
BaR AR Z DM FE R E R G2 T RO - SUAR - P o B o] RO 2 BR EURE #iE
B 0.2~3.0mg/L -

0.0003
3% 1) i &
0.0002 — Eﬁ'ﬁﬁfﬁf(u
0.0001 7———/
| 0 BB
| . M=) B
(A) . i r) KEEEIRH)
p——al
e —— — | B®R
0.0003 e s (D=H-L)
0.0004 - 0 02 0.4 0.6 0.8
Ewe/V
2.27 TAEMR R EREtRThAEEREH
1.6
14 y=0.0112x - 0.7135 °
' R2=0.9532
1.2
1.0
(mg/L) 0.6 ®
0.4 o
0.2
0.0
50 100 150 200

& (nA)
2.28 EREEBEIEOTEMEERESR
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FREBAECETHR-F & ZEAER - 2 RRAERMKZEREREEN - FIRE
AR 2 R ERINEE S e A fREEL - 8URSHEAR T a R iR~ Z AT
> ARETEE VTN IR E KRN R RS -

(—) BAKAI 1 mglL gR&

RIS T  AFTELEAOK AR SR > BUE 1 mo/ll ZEREUSIR - Bt
[FREtE 2 kN RUR SR - EI TR RS - TR F R 2 IR E T AR
2. 28 ZtpEay  MEZHEREER 05 mo/ll /ot - BOIGEROE 2. 4R
T = E R RR - P RIEREURE &y 0.53 mo/L - BT 0.5 mo/L MHEEA
EmEER - EFEBAKT AR TS A ME ZEREURE - AR NS
P EIE > =B ZRIEEFREZERA KR - BURARIRERER EHER

R 2.4 HERHBEERAELEER

AL N % [1]
Ak | e | RERREL | SR
1 109.12 0.51 2%
2 112.67 0.55 10%
3 111.61 0.54 8%
TH(E 111.1 0.53 6%
#+ 1: 81 0.5 mg/L MHEL
(=) BEARKEEKERERE BoHlE S

FaEAERSE % - AEtEE - PHEGEEAOKAFE B EEEHE > LA
LR & BN TS KSR K Z arEURE - IEASE; DPD LRk
2 MG RAETERSS > SRBOKIRRF/KEH/K - A1E 2. 29 - SEIm S 5 B A0 (]
2.30(a) » HIFRE RER ZIIEEFREN R 101 A > 77 AfE 2.28 2Bl
{Tats > HER 2 ERREE - fUHARM PRI Z/E K SREL R 0.8
mg/L - 81 DPD LEEA 7 SIS RATR 0.74 mg/L ([ 2. 30 (b)) » #R7EH 77L& R
8% - HAKIEEHACKRIRIEAN B S - BE/KESITHEERE £ 15% 2 HiE
o RItL > AETEFTBH S E L2 AR FURCHITH A IE A B AOK M xS B B 2B A A
CLIERNE



FE - WEEROTA FOKE R ES

0.0002 3
0.00015 s
0.0001 /
e
0.00005
| 0
(A)  0.00005 s
000! L _.f[ o h'{{_ .
000015l AI=100 pA,
-0.0002 \ C=0.8mg/L ii%ﬁ
R R I S e e
Eye/V
() BREE(LE TR & EHEERE (b) DPD LhEvEEHISE R

& 2.30 EREE(LBE BN EERKENRGER

2.1.3 BRI

H AR K8 B Ml Z i 5E 0775 A LSRR AT &= M) ~ Software sensor ~ A\ TR K
atEEiln - A FIRDERE AT B T B - B ~ Pl - BEE - IR U
KEZFIELRER: > IS BUKE T R E S R U R N - DURES D AriRs
[EE R B e ] e R - Jesb o &R P AOKE R - KRB LLES
Y] oL B Ot R B E M 2 U7k - RN KEHHEEEEREE - 7
peb ~ THBRERME - BE - B SY) - WFERRYEDEEE  EAREEZ -

BRI est ot BB R B KK E Rl R 5 B RSt RS & > AL
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FKFESUERIE - LOCESREE MBI R K 2 S5 AW« AikY) ~ RO Bl E S E %

AR A Z SRR > S —E n] RN K R SRR RS 2 50k fE KA
LR ENEEBEENE - It - AT/RIHE 2 F2 H i e ESREE AR il e 4 v e
FAIEF FRZK( 0 - 500 NTU) jz HARZKIEZK( 0 - 40 NTU) Z 2y e Ml B RDA - i DAL Ryt
BRESE R AT R RCHIZK ohosi e (U R B e B OHIISEAH - DUz SRk B BB K E R HAR -

—  BRUKE R ey
BB SH IR K P T RS B AT A BRI - iy 5 R K BT Y B 1
HE A R KB AR E ~ S MRS AR I R T S TR 5532 )
o BRSO T BB L - A BB B K B TR ATk
B IR A R A LRt B Y U SR M R+ 3688
HAERS RS REMGEE - REERENET
(—) ETKERS RAPEE
KEBREE KA MBI —FEASHE » Skt ~ 4R - A HeRIsersrem
SRS SR K TR - BT - E R
A » IKEHAGE 58 - SBREAEArE NTU (nephelometric turbidity unit) »
1 AFHIDKEEHE 1 BE5(MO)i (L (SO » LI KT BT By 1
NTU ¢ 1 % » AR R EACKINBIRER » T B KE B | (R
KIRER 2 NTU : 8E8AMR S SCBIR R T-RAEEHT - 00 GRS 28 %
PSS - AR - INR R P K RO K B R $52:35 + WV T BT
DIk DRI B (0% - OB RIDRES A B ek |, i
MRt R | AU K 2 EIERE | (A2  HRhRLLE TKRE L i
RS BRMOEN , BRI % BT RO - SO
Bk HBREEA o Bk - AR RSN HACKEE 2 SRS B Mo B
B A TA A B KRR TR EAEE -
(7)) RSB 2 B
MR A K E - ER s M — T B S R B (e
53— T B R B IR R T AL « PRI+ 7R3+ Formazin 2
BN R A, - HAERA R LR iR - TR T R
R+ DRSS 2 TR R - O B ROV (5 DU
BB A LS S -
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FE - WEEROTA FOKE R ES

(5) BT AR TR
KPR L 53 B 4L R O 75 B S R U 5
WAER ST E I R E R © AT B S T - S0
RSB - FHEALRE  DUB e R Ao R MR IR (S SRS 2 5L -

= BAOKE SR e M R AL

FEKZ RO ERZ R - BRI SR Bemi < AR, - &0 ERAT
P R FENSIBR - BRI E ORI B RS o AL AR R 2 W L

ERERHE » IRFPETE R E BB OKERSY « RO EEAZ IR LH Iy Rt &
BRI ~ 2Rl E M EEA R 2oy E B EE=(EE 7y - HEEIDRAZAE 2. 31 fy
0 LUNURSAR 25 B -

FRKE

v

U RER e B
IO

v

2T E AT
HEA

= v

ZRST E BT
HEA

B 2.31 SRS EREREEAMTESEE
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() SeEpRAIEE

FEHE A SRy e M R BT IE SRR P Z AT B it /K8 AT 2 IR U B
ST EHER T Z FEE - D AR UERR A B8 OGEE R
i Rt EEFUAT 2 ARIE - NI > BEHUE R EIREFIRIE Beer-Lambert & (485
sTEAR TR ZBOU BN EE R 2 DL (EREYERS ARG
SRIE ZFEEAERY 99%ZE 100%fH] » HBOEHHeERE AR 1%L » ZiGk
TEWROCIHURTE 2 BRI R &Rt EIR(E - DUERE R AT B 2 (35 © Tk
HUERN T IRME - R s 2 BEUEME - RN ASTEREHES
(MR Ry 0.001 » ZHEECEBOCHEHE 0.001 Feal &kt MIRME - PR ER
AR H 2 {45

(Z) By et tEE A

ST [F] R RSB R B IRAE - i 2 ey e Mo i i& s A B R FI A &=
KB U BN - EEEPT B KB G R Bk - R R BRI &
IRt H RO RE DU /K i TP A K E R sy - MET R HEGRE - DUENE
HKEEZ R GT » Zpor e EFE R SRR P 40iE 2. 32 Ak -

(2) ZROTERDIITHEEA

BT ERBSITERA L ERIB S R B Z SR > M HO e 2R
HE— B HEKEE R T ZRIE - HUEEDAE SRR AT B 2Ol &= -
HET KSR H S S AR A B (h > AES TR T 2 T aRERL
TTEEDSITRER > SRR EISEIPRIRE ARG 2R - EAE SRR
ARG ERREE > OFEBFEEGR SO - F LR R ZEER K
LT IRIE » By e S E R SR AE 2. 33 AR -
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EMSHTERRSA

Rtk

TSR 2B (R R R B N
Uik el Ealic

BETARERTRE
BEAEIR MR

E¥ptstgERE | <

v

e KRR KU AR B>

v

BIFR
FEERUBCE R

v

STEAIHRAERE

v

DnfhmEatR
HERkR
e

v

SR RO \ .
\ EEE RN B
*fﬁ@gfgg’ﬁﬁﬁ D e

AR A
EEERRAHE

EMESTTHREER

B 2.32 ZErEdarEREAREE



IKE B EERE A -

KBS RO ERTY
TrERR®A

RIS E
HHERER

BRI
BB R B

RERSHFACE
IEfAREERIRRSY

(B e BAR R E A AR

A

4

s AR DIEHRAZE2 DISHEER DlstERR DlstERR BIEFERR BIHERR DI BISHERRR
HE HE HE HE HE HE HE HE HE
HE \ \ \ = [ = I
TRt & EREEL &
R AT TR R
> 2 > = i
ST EIAaRER .
AR« | | SOTEEE
NBHE> ZE ""/‘
&
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FE - S RATT FOKE R ES

= BT
REFER A IS FAK R B ARKKE K BT & g - BT
RSB R e’ > oy IRt UL ERRA R [FRF S S ACE IR R
EZFFES > ERLEE ZHENE > KBS E BB HE AR > (SR
PRIV ERAE 2. 34 AR > iR B TAERGIAT T -

(—) SIgOKE R AR L © sy plst ¥ Kk - Sl IR Z R
B &R - WD R R -

(2) HEYEERESEE RN © MRS R E T Bl IR A
BT YA 2 R U R EE ETIER A -

(=) Model Turbidity FEE(EEFGETL @ FFHE MM B2 B R EOR &
BLR BRI Z OB Bt - #E I aRat S =UED = T )
B2 HERMER - BIDEE 2 #E(HH2(-Model Turbidity » DUHERL /K
& -

(WU) ESRRREHES « DIEPMRR S B RS (E R EE - IR EER
FFEEEEN - eERATEE model AYRTFEME - FHARFAREHEN
 LVHETEIEEEUENYETL » ERIGER PR E I E -

Y~ e R IR T A B

H A PR E T AR T bR R E & 2T 0A (T35
: NIEA W219.52C ) » [l FHBLS R BUHIE /K 2 08I - FE o eaimis/KaS 1%
HKFREEIVERUN - s EASHEE 90 2 7 B & HIBURHETRE » 8L
SR AR S BT FREURERAE 2. 35 FiR o 554
» BIFRERRETT A (1SO 7027 ) J&EEHIE Z RATNE B HIKER RV E AL
B2 BURH T BRIV ERRE - DOCE T RES Rt - EA B R
5% 0 FAI AR B o AT 1SO 7027 T B % 2 B RS R o £y
Arduino BRSNS LED JTi4- -
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KE ARG ~ F5 R BB IER IR

BIEIKE S GREE R ERE L

B R IR CRE R B2 1T B E R CRE ER B

TEVEEREH
EELAEY

Model Turbidity
HEAEEN

ESEERRIER

HEAEEAEY
SRk

B 234 AEEMAENEICPRRER

Y
SECEENEE
i

fanfd

A EES

aord =

B 2.35 FERREREE
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FE - S RATT FOKE R ES

A Gt 25 b 5 R RNOH IR E ) 20 g R (R DU N B U5 0% (NIEA
W219.52C ) HH[EFFEfEAE 774 (USEPA 180.1 B2 1SO 7027 ) i <& Hm -
e LED {E R el - RN A SO E BIRUR S 2 58S » RSO3 S AACE
FERUE s BURHERE RS A - A RO BRI~ B RESR R
{ERETDBE ERE 2 R > IEHCE Reference {E 5y LED YT IR 2 fik
1% REBE M R > HMADERE ECHTR I BTN E 2. 36
Ffim -

Reference ( DI Water )
0° Photodiode i\
( Absorption Measurement )

| (\1{\)) Light source (LED)

\® %g% sample cell
/w

90° Photodiode
( Scattering Measurement )

2.36 WELBERRATARI T E

RNIERKAREAMEZTFTK - ADBERCATTHEGET T > FHEE
A~ EFERE ~ BHEEE = RNR > 540 MEDEE R T 2 e saks
s BNTEE LRSI B - OEEERET » UE RSB B
fir ~ SEMPECZ BCE ~ JersARE] ~ BRIAVNG > T AR B S A il T
b gEhc SR BRI T B AGR T 2 = KRR

(—) HeTEREAEE R > e

SRS AT T MERFSY - H i B S 3 > K

B SRS 2 R U S B YRR A AR TR

= H At -Model Turbidity - #1308 BT HEAZE 2 45 94F B LED
SEJE (VIS 400 - 600 nm LKz NIR 750 nm DL F ) JR7ES3EEFH 7 {cd -

(Z) e
e VB B I T T ZE - DL Formazin AR &S
R S RORE R E L WA D Z BT - EHROE
EARURHOEIRIE - FI LR AT M Ze 4t BB U ] 2O reaat -
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(Z) Rkt

Gt HRG T E OUINELICE ~ JeE TR EL - Stk
AE] > R NDLR ERREBASE S - Hort LED FIIA pulse-mode 5EEf
modulation > BEH) 5 FUERERC 0 EEL 90 & e ER A s B U AN
Bt Bt - RiElEMERERA - EREHEE LED BE8)H M
REAVERSE > T HEEARAVERITREREE (SNR) - ER G R E
RS ER B SRR R AR 2 4 mm 2 EAERFHROHISeE » F#4TT

FRTUROE ST LR S HY SNR DU RAEIERUA -
4 Bl LED YEJ5 ~ 0 EEL 90 EEYEEE —MxfE - Reference DL Kz & HI7K
ST B RIS 2 1 B 2. 37 BiAUEE R E LS8t RE

o

[E

Light source  0° Photodiode

Reference Flow cell 90° Photodiode

H 237 MUBERARET SRR

1~ HERERE
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(—) AR IR AR AL

A SR B B HIE A FVBREAE 200 - 890 nm Z WU » 4R
2. 38 {7 < 4EHERLEER » F UV J7E%(200-380 nm)H: R® /)it 0.876
-0.988 7 [d 5 1F VIS Jf7E%( 380 - 750 nm) H: R 41> 0.985 - 0.999 >
[ 5 1F NIR B2 E%(>750 nm) £ R® /114 0.996 - 0.998 7 i » 587 B & A
BERAES Y RAMAX, MINYAIZE 2.5 FioR « EHIEERAT o] BokEtir
KLY B AT iR U Z ARREME S AE87% 0 - 500 NTU 2
& RN e 0 2 R o R IR AH R T (R B 1R 5 13 DA
500 - 900 nm 2y R By E B (R ] A (PD) fy L B SGa TR s 51 » &5



» WFEE AT ROKE BolEs

ESHENEAET A (NIEA W219.52C ) BREQPRIEAE 7% (USEPA
180.1 2 1SO 7027 ) {E5t#EEHL 550 ~ 850 nm R Rz Ee 2 YR HEf TR 4 Ak

BREAT
J E==33 L=
PR RPRET -
550 nm
25 -
02 ©499 ©942 ©249 0581 s
2 ©100 @153 @173 @200 ©227 : .
®248 @303 @39 492 04 -*
215 -
< 1
1
850 nm
05
0 | & )
- +
200 250 300 350 400 450 500 S50 600 650 700 750 800 850 900 o’
& #=(nm) ' ¥ ¥

2.38 HEFREENNERAEEEL I RKE

F 2.5 BKEBREABEEERZ R max MmN

R?max) RZmin)

A=200 - 380 nm 0.988 0.876
A=380 - 750 nm 0.999 0.985
A=>750 nm 0.998 0.996

(2) BRI A RIS R

SRR EC & A R E ISR L 82 7 A e 2 R U TS
B > HArESRATEGTASEHEE R 13~ 5 cm =f2EE - [tRAY)
DHAIEE, > DI BROC SR BN T ARG Pl E
WO BIEAT ~ B U (E EROF L ~ RO E R
%Tﬁuﬁﬁﬁlﬁl&; SR B ] A R /KSR T I TR FEIN R
BEHA AT E 1A 3D ST E IR At > A 2 et

[E B HCE LI 2. 6 A -




KE RGBS ~ HEETE A KBS R R IER S
® 2.6 BHEERZEGETE

AT E
FER: 1em
FERR: 3cm
FEZ: 5cm
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ABS

FHE - BRI R KE R ES

L OGEEICE 1 om SEfRmsEEL &R B R R i 2 UG
L1 em Z KA A SRR IDEERES - BisEE
BUR > (D& 200 - 890 nm 7 [ SR [ 8 FE A AR i B A B Y
re g o BRI B RE R IEAERE < B% > T 2. 39 fS AR
12 UV (1200 - 380 nm)jRz EGHYIRIEHE » T HARCE &S 8 2 1R
eI AR S S EARE > 5941 0 SRIEDZEEAE VIS B NIR (1380 - 880
nm) I U Bl RSP I -

1 cm#E 48
e (.5 NTU
®23NTU
e 9 NTU
25.3 NTU
e 46 NTU
® 103 NTU
® |53 NTU
® 178 NTU
e 210 NTU
@236 NTU
263 NTU
® 309 NTU
® 404 NTU
499 NTU

550 nm 850 nm

i fe(nm)

& 2.39 SEHHERES 1 ocm SRR BN R RUE

2. 40 RyBEEtER S 1 om SEEHEEFY 550 nm 1 850
nm SRR AR b RS = &S i 4R B 2.40 (a) AEH
ZZHE—EEAr NTU &5t 0.002 ABS » R? & 0.9916 - k> {4
AR Ry 4.89 NTU » [& 2. 40 (b) AIZES B NTU &ER
0.0009 ABS » R? 2% 0.9896 - it IR & 11.43NTU » H k-
ACEEF AR 550 nm JYFEERMEERYRE 850 nm BYFRA: > 554h
R E A Y 25 NTU DU nite > R e s e
iy 500 NTU E{5A BAFAVIE Ty » HEEATAD 1 om B A
LA A e S 7B RE (100 - 300 NTU)KAS
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IKE R4S HE

4
2 os
04
03
02 -
01
oe*®
0 100
[ =]
2.40

ABS

2.41

62

- WEEE M IR ER IR
550nm,1cm 04 850nm,1lcm
. 04 .
o 035 ;
03 .
e »n 025 e
c""-‘ 0.0018 2 0 -
e y =0. X p ot y =0.0007x
o R?=0.998 “’;: e R?= 0 9887
0.05 .
0 we®
200 300 400 500 600 0 100 200 300 400 500 600
NTU NTU
(a) (b)

ERER S 1 cm ERER BB ES (a) 550 nm; ()850 nm

 JEGERERACE 3 em e E BN R AT AR b U
LL 3 em ZeE AR & et BT RESR - BN E

2. 41 1551 - 1R E% 200 - 500 nm 2 ABS F&5E Efinre » 24P
skAE ] {BAERKES 500 - 890 nm
cm YRR B

ERBENYHE - TR 3
JEIRALUR £ 500 - 890 nm & fH B E

3 cm A&
©(0.15NTU

©3.96 NTU

850 nm

550 nm
® 144 NTU

22.7NTU
®413NTU
©69.9 NTU
® 115 NTU
® 172 NTU

® 195 NTU

® 248 NTU

YEREIR S 3 cm LR R BN RIBREARAE 2 R

2.42 Botal L& 3om YSELE S 550 nm F1 850 nm &
B EREAE 2 e SR B 4R - HHIE 2. 42 (o) el ME—E
fir NTU & EJ§t 0.0062 ABS > R* f5 0.9837 » (i (EUHIEIR f
1.59 NTU > & 2.42 (b)HIE4E—Efr NTU & E§k 0.0028 ABS > R?
Fy 0.9966 » {2 FHITRR & 3.56 NTU » 530 850 nm HyH
GRMEETYN R 550 nm BIME(: R 550 nm X iR AEUHIFRPRES A
A7 850 nm - BEESHRZSLUBHE THE 3 om SR Bl ea il

sE HETRERT ©



16
14
12

Bos
e
06
04
02 -
+®
0o e®

2.42

NTU

2.43

» WFEE AT ROKE BolEs

550nm,3cm o 850nm,3cm
° 06 -
o 05 o
o .
n04
; @ -
- y=0.0057x 03 L y =0.0026x
R?=0.9975 02 o R2=0.9923
0.1 £
0 e’y
100 10 200 250 300 0 50 100 150 200 250 300
NTU 01 NTU
(a) (b)

FERRECS 3 cm ERIER EHEEEEL (a) 550 nm; (b)850 nm

HRE 2. 43 Fow o (REERELRNZ & 550 nm B AR
WR[E T A - anlE 2. 43 (QREEEIAER & 550 nm F—E{iz NTU
= &L 0.0079 ABS » R? &y 0.995 » fZ{E (s AR & 1.26 NTU ;
2. 43 (D{E}E 850 nm F—Eifr NTU &t 0.0032 ABS > R? %
0.992 > FfEANIRR £ 3.1NTU - J7{% 550 B2 850 nm > 3cm ¢
TEHVR IR LL( 0 - 100 NTU) ZimEdR - HGEAMEE
FEIE » 1E1% RUE S RO TT A5 M Y 3K 2 /K38 > HoB A
B > (Rl Sensor E@E&F&%ﬁ%ﬁ%@%ﬂ@%iiz~ 1R
FHE 3em MR EGETHEEE  HEEBHEEAGURES
Z A ROl

3 cm, 550 nm 3cm, 850 nm
. e
. e
. e ) -
e 2 -
L = .
e y=126.13x a .o ¥ =310.48x
o ® R*=0.995 o RE=09923
. L ]
0 e®”
o ) 07 o1 01 o150
(a) (b)

YEERIEC & 3 cm R E B AMEKBEAREL (a) 550 nm; (b)850 nm
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3. JCHHEREE 5 om JEfS LA R B g TR

LI 3 em ZYefSiE Bfic & ik I BE IR ELSR - B NE
2. 441550 > {2 200 - 500 nm 2 ABS FRIE [EfE » 28T R AW
SRAES) > HEEREREAE R 300 NTU DL ERF » s 20Ul
FEHRRENE » HEEWEN & 550 nm B[S 300 NTU DA
BRH > {HAE NIREZEZ 700 - 890 nm B BIEHY /Bl - Bl
& 5 em SEIIEESGEHEIRALINIR BE -

ScmAg €

® (.89 NTU
550 nm 850 nm e 498 NTU
® 8.04 NTU
18.6 NTU
® 329 NTU
@358 NTU
©70.7 NTU
e 664 NTU
e71.6 NTU
e 824 NTU
©922 NTU
® |25 NTL
® 226 NTU
208 NTU
408 NTU
487 NTU

el

=

300 400 500 600 700 800 900

& f(nm)

2.44 JEFEEECE 5 cm LR A FEARE AR m L UK E

T 2.45 R CERERECE 5 em JEfCAELEFY 550 nm AT 850 nm
BB 2 WS R AR > HE 2. 45 () REEIRIENR
550 nm 45— E{ir NTU &=t 0.0074 ABS » R? 5 0.9402 > FZ{i”
(HIRERR Ry 1.35 NTU » 538108 2. 45 ()f£¢ & 850 nm &f—Eflr
NTU €&k 0.0039 ABS » R? f 0.9922 - Bfi. (SLHIfEIR By 2.56
NTU » SFEFEEE 0- 500 NTU &R fg S 4= 850 nm (YR 4R
PERS (B £ 550 nm YfER(E: -



» WFEE AT ROKE BolEs

5c¢m, 550 nm 5cm, 850 nm

L ] .
.. 40K ’ -

g ) . B =
e e y=257.16x
e y = 130.1x . e R?=0.9926

e e R? = 0.9402 - el
'. e 5 '...
s 1 15 F 25 3 3.5 0 05 1
ABS ABS
(a) (b)

2.45 JEEECE 5 cm ERIEREHEREEEL (a) 550 nm; (b)850 nm

—fEHUE = 550 nm Z{EORE &4y - HEGMEA Z o,
ZHES - AT E 2. 46 i o HHIE 2. 46 ()REEIZE{E & 550 nm
B NTU Bt 0.0113 ABS » R? /5 0.9886 : [B 2. 46 (b){EY
E 850 nm 45— Bz NTU ZJ§t 0.0047 ABS » R? & 0.9851 5 F3—75
[l > Rz 550 nm JAMECR S S AT i FUHIR R & 0.878 NTU » [ff]
Bz Fe 850 nm BM&?}%FEZ?%F?F?L%&JEEEU@BEJ% 2.11 NTU - #554E
IS 0-100 NTU &R 2B E4 » &= 550 nm HYFFERE KRR
J& B ISENR & 850 nm #YfRLE - 5 em K EEGE G NIES
HMESEEZKAS( 0 - 100 NTU) -

5cm, 550 nm o 5cm, 850 nm
L ] o
. » L 1
o e
L ] L ]
= =2
= 2 s
. y = 87.808x 4 — y=210.63x
- - N . . L 2
o R® = 0.9886 ! s R* = 0.9851
[ 3
[ o '!
). 0E 12 0 .05 01 0.15 0.2 0.25 03
ABS ABS
(a) (b)

B 2.46 JEEEERECS 5 cm YRR EAKREAEMHELSR (a) 550 nm; (b)850

nm

SRty EAEER - BRI
® 2.7HR o HEDEGEER S 1 3 Sem UEEAEENZE
JEREAE i Z R TEE - DA MRS AR AU A TH B i 25 T R
1 em e 2B M7 SRR fy 5.5 - 20 NTU Zfd] » H
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IKE B R

RIR

TESE M R BRI

BRZBERE - HEEG
5 em SR BB B2 EHIRRIR 1

o B 300 NTU By 550 nm i
E e KE -

ERNE

His &S 2 Kig -

> 0.88 - 2.56 NTU > ffjfEs

BHREIAAE - Hig

3 cm S BaeatHtIR i LUK £ 500 - 890 nm l&fH f F

18 B B (A R PR 7
NTU iR &E 4R ULE R EAIES
cm B 5cm FYEEL » {R4EDL 3 om SRR Bt

7> 1.26 - 3.57 NTU [ » HFE&E 300

poky 3 em HEEESES 1

TTHEf SR -

F 2.7 BAREEAIEE 550 nm B 850 nm Z i B4R R? B/ ME KRR
HR s T AR E E R? e/ IMEHIERFE (NTU)
0-100 NTU 0.934 6.25
550 nm
0-500 NTU 0.991 556
1cm
0-100 NTU 0.886 20
850 nm
0-500 NTU 0.991 14.29
0-100 NTU 0.995 1.26
550 nm
0-500 NTU 0.983 1.61
3cm
0-100 NTU 0.992 31
850 nm
0-500 NTU 0.996 357
0-100 NTU 0.988 0.88
550 nm
0-500 NTU 0.940 1.35
5cm
0-100 NTU 0.985 211
850 nm
0-500 NTU 0.993

2.56
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FE - S RATT FOKE R ES

(Z) THESERHEENL- DR R & M E PR /KRS (FHATR) 2 45 5

PRETERTLR CRTE /KR EUK )52 /K B MOR /KR - AR
JEFERCZEKECB R BB 2 i > 16D 1~ 3~ 5 om U ARG
S E T /KIS & 550 850 nm ZIEEIRELR - (hE 2.
47(a) AT R S EE R R RIS > Mg BRSIVESE » R /M
0.955 - 0.992 ] » S54PLAE 2. 47 (D)5 — R4 [ElEF > R /s
0.970 - 0.99 [ » Bl —Z& M2 st B 7= » BT OD~3+-5
cm) kR (550 ~ 850 nm)Z &[] E T3 T = B DA ROTR2 FEREE -
H R hap ol 2 sR2tb® Ey 15 - 35 % » (R R DR BRI A
E RS > WWERERLETREBEER » BRI EEE
EHBATREIE WS BIREES S TECEE R R RNV EREE -

H A& AR Ry USEPA 180.1 B 1SO 7027 » B FHAYLIER]
LAHT 55E( 400 - 600 nm) kz4T4L5ME( 850 - 870 nm) By F 55t - #5ELA [
HYEE R A TE R A [EREHTHIE - (EEBE AR ERIT5ER 1-3+5
cm SRR ZEZE T (ABS) Z 5FAE > A DATHATZ CRIHE /K REEUK 1))%
TKEELAJE MU KR TR » HeZ/KIsz R h 4 2 FRER M E B
% o ERISTEHCH (Scatter) & 117 =0E Ak - F1IFH BL4THY 90 FE R4S
FHBEHERN KA - G &R IR O R il A5
2 TE 2.48 & Sensor B3 2 R EUHERRE - B2 PR UL E
MEE B B A BB BRI AH 5 5 T L SRR S % 8 TAERE -
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A(NTU)

=

# L (NTU)

600

500

400

300

200

100

600

500

400

300

200

SR AT IE KA AR B R S AR R (— R M)

y =1037.9x
R*=0.9558 y =239.6x
L] R2=09778 y =286.52x
y =738.5x ® R’=0.9926
o R=0.9585 *
. ° °
L) y = 14534x
. . ° R*=0.9865
°
) o
. .
(] ',g' . o ®1cm, 550 nm
e ) ¥ =204.58% ®1cm. 850 nm
. R*=009611
o * [) ®3cm, 550 nm
@3 cm, 850 nm
- )
) . o 5 cm, 550 nm
s o L)
, 5 5
. o 5 cm, 850 nm
o0 &
0 0.5 1 L3 2 2.5
"% & & (ABS)
= 2 g =1 2 2 A sz - b
SR AT E AR R R R ALE G RAE (=R 4)
y = 1363.9x2+585.05%
R2=0.9944
y =20.524x2+260.23x
hd y =330.7x2+ 582.82x y =34.316x2+ 189.14x o RI=09943
/ ° R*=0.9702 R2=0.9872 ] -
; ) * o
] L y=16.172x2+117.31x
.- . i * R*=0.9949
L]
[
..” ()
”.0 * o .- ® ] cm, 550 nm
. ".‘ o ¥ =130.03x2+109.95x ®1cm, 850 nm
;o i R*=0.9956
L] . ®3 cm. 550 nm
’ @3 cm. 850 nm
. .
e .- g 5 cm, 550 nm
e
5 cm. 850 nm
0.5 1 L3 2 25
" & & (ABS)

(b)

2.47 MBS EDERIERENEIR KR BERESR (2) —RE&GIE;
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FHE - BRI R KE R ES

BENBEEET

LEAEBBERE

2 FRENBIRES M 2. %ﬁﬁﬁiﬁﬁ*ﬁ'ﬁﬁiﬁ 2 :F?E’T’@‘E‘, L= 5va
3EMTEMAZERE 3.ZM A EENITEEE 3L

FY108 Q2

SRR
848 PO B P

3 EFI AR R Rt 3@31@@@?@1@ 3 M E R AR

B 2.48 JBFE Sensor fAZd 2 BEER

(10) ERE R D RE B s B 020 A 2R
L. JBIE RIS S 35
FEEAETEE H AT R ~ e EHE E TS K R4S R
 SREATTE 2.49 ZBE RIS SGT - 1P BEE ASHER
Ky 550 kz 850 nm 2 LED - FCHIEs I LAMHETEZ VIS EL IR PD
NSRHEHUIOR — B ATSOE Z A E B8 Ry 6 em (SR
B RIEHDCREES 3 om j o BAedeE 2 NHEUEE IR 416 2. 50
AR
2. JEE RS ThRE W12 MR
VRIS RUMIRE A DhRE My B T ARG ARSI 5 B T R R A
sl FECS IR > Sraian s
(1) JaE ISR A R
& 2. 51 Ry FH Al A R M 4 #5 BiC 550 B 850
nMLED e EIE Z A at ot llEtss 2R - Bl =] 1 > FH] 550
nm LED S5 2 Bt ERak - 78 0-50 NTU By R EE 1%
VIS 502 IR PD BRI B Z 4R IEGES - T/E 50 - 400 NTU
AR R E A 28 T WENEEN - B hZRERE
SUERRARERA [ - 565 2 R EGMESCR B RS
7= > WitE PD HYSSR—2 ¢ [fif£ 850 nm LED HY¥{HY IR PD 2
HipER 2 7 —BHYESS > {2 VIS PD %)% 850 nm HYHL
SOCANANME - BREAGHRLHETIA -

_(
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(2) i ISR TR SR
2. 52 Ry i A% 2 ST AH #5C 550 B 850 nm
LED WfdeIR & W I FE MEtAE 2R - HalEl =]k > AIIA 550 nm
LED B elf 2 U - fsm Al VIS ¢ IRPD £ 0-400NTU
YRR E PR B Z S ME4E R © AR 850 nm LED £yt
JRIRER THEIAYEER -
(3) B RCHITASH I R AE T T 1A
iR _EalaS SR a1 > 1 R IR RIS sHL AR B A T o R 465
REUR > 0-50 NTU 5 RIFHIRIR - EEREAERERA—
ERLRIEFEA R  ERUEER AV SERATE R 0 - 400
NTU SRR - E58 0 - 50 NTU HYSRM A EIR
(BRI FERITE DL > RARECHIHASH 2 525t & 5 e B — LR ]
RF FE FC A B 2P R AR A (RO FE A R A T /& T FE A
RSz e B P A T A T

cap
Outlet
]
flow cell
vis VIS PD
LED [trans}
VIS PD VIS PD
(ref [scatt)
IR IR PD
LED [trans}
IR PD IR PD
(ref [scatt]

” o

B 2.49 AR ECAIBHEETE St E
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A g =

N

FHE - BRI R KE R ES

B ICTR

& 2.50 EEECHIBESY TR R E

0 =
0 50 100 150 200 250 300 350 400

HENTU)

550 am VIS LED (0~400 NTU)
07 Y =00013 % + 0.0897
06 F R*=0.9270
| ]
s 07 - = VISPD
H st - ¢ RPD
% 03 . [P, LE(VIS PD)
= st IR 0003  + 02063
P =0. 2063 || e 4 14(IR PD)
=02 g R*=0.8279
01 Fat
|}
O b i i i i i i L L
0 50 100 150 200 250 300 350 400
EENTU)
850 nm IR LED (0~400 NTU)
04
03 [ oo &S V= 000025 + 02832
< R* = 0.8606
i = VISPD
‘n"“ué' 02 ¢ IRPD
Ea e 8RR PD)
=}

(a)

(b)

B 2.51 BERIBHBEHSRAREER (a) 550 nm LED; (b) 850 nm LED
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IKE RGP Rk b i

TEEENNTU)

- IEERE A RN EA RS
550 nm VIS LED (0~400 NTU)
0.25
! y = 0.0005x + 0.0046
: RI=09987
z VIS PD
2 0BT g * R
l P,
S ool ’r"‘y:0.000QH0.000S (VIS PD)
= R*=09992 | | LR PD)
005 F %
0”.
0 P34
0 50 IOO 150 200 250 300 350 400
JBENTU)
850 nm IR LED (0~400 NTU)
0.5
y=0.0011x - 0.0045
04 1 R> = 0,9894
= VIS PD
2 L
z 0.3 ¢ IRPD
pid VIS PD)
Fo2r v =0.0003 x + 0.0005 .
= e I #E(IR PD)
0 wesber T
0 S0 10 15 200 250 300 3% 40

(@)

(b)

B 252 BEEGHIBERBENREER (a) 550 nm LED; (b) 850 nm LED

3. LB R

z<<< ﬁ
ﬁ@%iﬁﬂ%ﬁiZéﬁ%

S —

53 AR > ARG Z FAERATT

HIE]
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AR ¢ 550 ~ 850 nm

FCHIZS - VIS & IR & Reference PD

HEAZFZEEL - 25 ecm
HERESHIE © 1.25¢ecm

— B A IS R MR - A5T=
fie T VR R IRCHIEEAH | -

e 2.

SR Vo IR A 4 T[] e (= A T AR 5L AR P Y v S R G
JR > 535l R USEPA 180.1 K 1SO 2007 FTEsgH IR B » TR A][E]RFHH

— KB Z e sR e e

BN -



FHE - BRI R KE R ES

B 2.53 HEUBRERGHIERLE

4. PRARLEE RHIR A R R =T
ST _E A FTRE % 2 (AR S G - Sy BRI &R
BRSNS ~ ZIEEESE R ERIEER - 577
FEIL T LA VU AR - At T
(1) HHEEC 1(Ts1)
FIH 22 U daa € S5 L RRE Z EEBIEE - (2
IEREeZ 58 - FETRERETR -
(2) HHE= 1(Ts2)
I E YL 25 6 2 EEBI5R S - BRSO Z M -
FETRERETE -
(3) HUH+EFIAIEF(THL)
HI R e A Z IR e Z EE BRI - B IR Z M
T RERETE
(4) ZFEHF(TER)
BT B REGERETH - BIEEMH EH(Beer’s
Law) Z 5+ R4 -

5. PR RO 2 R T A UBRRE A R

=
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74

FERR LA BSR4 MR R 1R - AR

FIRF AR B ENRE R 7 A\ 73 RS T iR L ~ BACOK RS S B 2
F/KIETRE 2 fgsg > WAA Hach 2100P 7 (s T /KRR (E
ZEE¥S > BESaE R o Nt

(1) BEFEELL Z EEGER

< 2.8~ £ 2.11 K& 2.54 ~[&E 2.57 73R EFIHE VIS Bl
IR LED Wi e > 7l 4 fdE S A BRas A R a e
ALY AE R EAFREEL B RE AT A B ARV LR L fEam A
VIS B¢ IR LED P ERVEER » Wi 2 2R AIH#E > H 4
T E R TR SRR I 12T -

£ 4 A FIE R RS RS - ARG et
RELBRAYHEIA-TSL ~ T2 e Tt » HAR KRG A SRS R I Ry
AENEE - TAE SR R Baag AR T IR (R 2= I AR B
SR ECR e EAY T2 S0k - AR RS E I w2 Eon -
THEEAE/NR 5 NTU BfEL M CHEEAR - ks g e nysg i -
HEgsgy s A B4 -

el B ZBRRa R o B RO DL TR |
B " SRS ) Ragat )7 MV FZIENERY - SSOMIKEE
FERGER - IEHAUEE RCIEAE R E SRS - ELIAERY
RN A FEEE 2R E S  ASTERIBEE RS R 2 S
fiti » M ERERRE ( 0- 10 NTU ) DSOS AEE -
B FEDRE (10 - 40 NTU ) DIEFBRERCAS R E
ARSI (40 - 400 NTU ) S8 RILIER A e 2 UL Ky
BETA > REETHES K2R -



PR IR ROKE O
% 2.8 DLVIS IR GETAE AR T &R

FERENTU)

o HACH
%%%S%W 2100P Tsl Ts2 TtL Tt2
(NTY) TEE(NTU)
0 0.5 0.4 0.4 0.45 0.4
5 3.76 3.92 3.92 3.90 3.92
10 11.8 1175 | 1175 | 1176 | 1175
20 20.4 2539 | 2539 | 2515 | 2169
30 32.7 3490 | 3490 | 3478 | 3207
40 44.6 4015 | 4015 | 4046 | 44.59
50 52.3 50.16 | 50.16 | 4884 | 5145
100 97.6 15421 | 15421 | 127.56 | 104.26
200 218 24854 | 24854 | 23112 | 21546
300 303 29030 | 290.30 | 304.11 | 312.23
400 338 29724 | 29724 | 317.42 | 329.42
550 nm VIS LED (0~400 NTU) 550 nm VIS LED (0~400 NTU)
400 257
s R | = 00003127109
- |» - 267
! f:l .'\:t') \(‘)ﬂ I.‘;O 2(‘)0 2.“30 300 3_“‘0 —'1(‘)0 e fll 5\[) IKI'.(l l,‘-?() 2(‘)(1 3,‘-?0 *.(I)(l },‘-?0 -'(I)(l

(b)

B 2.54 DLVISEIREAFRRET CARIRELRELR ()Tsl; (b)Tt2
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& 2.9 DAVIS R EERMEUEI DR R m Z SR

o HACH
%%%S%W 2100P Tsl Ts2 TtL Tt2
(V) EE(NTU)
0 0.5 0.38 0.38 0.39 0.97
5 3.76 4.01 4.01 3.99 3.23
10 11.8 1172 | 1172 | 1173 | 1191
20 20.4 2499 | 2499 | 2475 | 2128
30 32.7 3495 | 3495 | 3484 | 3243
40 44.6 4041 | 4041 | 4071 | 4451
50 52.3 4962 | 49.62 | 4848 | 5120
100 97.6 15347 | 15347 | 12684 | 10391
200 218 24934 | 249.34 | 231.96 | 21652
300 303 29040 | 29040 | 30355 | 31090
400 338 297.02 | 297.02 | 317.74 | 330.19
550 nm VIS LED (0~400 NTU) 550 nm VIS LED (0~400 NTU)
400 -25
s w : o
100

0 50 100 150 200 250 300 350 400

SHE(NTU)

T00 50 100 150 200 250 300

AENTU)

350 400

(@)

(b)

2.55 DL VIS EIREEIRME BT AR ELR ()Tsl; (b)Tt2
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B BT ROKE EES
% 2.10 DUIRSEUREFEEGEIDAERRMZ &R

THRENTU)

0 50 100 150 200 250 300 350 400

EIEEINTU)

0 50 100 150 200 250 300 350 400

. o HACH
%5E§ﬁ§f§“§ 2100P Tsl Ts2 TtL Tt2
(NTV) EAEE(NTU)
0 0.55 -0.01 -0.01 0.04 4.10
5 3.76 4.71 4.71 4.61 1.27
10 11.8 11.41 11.41 11.46 10.74
20 20.4 23.71 23.71 23.42 17.64
30 32.7 34.03 34.03 34.01 33.28
40 44.6 42.17 42.17 42.36 44.56
50 52.3 46.68 46.68 47.31 53.41
100 97.6 139.13 139.13 126.33 97.50
200 218 242.51 242.51 233.04 210.27
300 303 299.30 299.30 305.18 313.62
400 338 305.75 305.75 315.56 332.50
860 nm IR LED (0~400 NTU) 860 nm IR LED (0~400 NTU)
400
300 | y= 02699 + 202.8529 27 ¥ =0.00010x - 274421
R =0.7687 R*=0.99811
.| - é 272
100 - ) .
0 275 |

(a)

(b)

2.56 DL IR JEIREAEFREIE R 1 2 B R B4R ()TsL; (b)Tt2
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KBRS - FEB0EM R EISRTIER HIR S
% 2. 11 DR ERAEBMEFGETRE AR T &R
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o HACH
%%%S%W 2100P Tsl Ts2 TtL Tt2
(NTY) EE(NTU)
0 0.55 0.00 0.00 0.04 4.09
5 3.76 4.70 4.70 4.61 1.27
10 11.8 1141 | 1141 | 1146 | 10.75
20 20.4 2374 | 2374 | 2342 | 17.80
30 32.7 3380 | 3380 | 3384 | 3447
40 44.6 4234 | 4234 | 4250 | 4374
50 52.3 4503 | 4503 | 4673 | 56.44
100 97.6 13005 | 139.05 | 12580 | 95.99
200 218 24190 | 241.90 | 231.70 | 207.16
300 303 29921 | 29921 | 30526 | 313.82
400 338 306.75 | 306.75 | 316.94 | 334.14
860 nm IR LED (0~400 NTU) 860 nm IR LED (0~400NTU)
100 =27
e s -00010x- 274520
Lo | % =272

0 50 100 150 200 250 300 350 400

AIEINTU)

75 . n n . .
0 50 100 150 200 250 300 350 400

SERENTU)

(a)

(b)

2.57 DL IR NeIREASIRSIER 1 2 B R R B4R (a)TsL; (b)Tt2
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(2) BHBREA Y Bt

B 2. 58 By RIR AT T B A B ke
P o SHEEAOK T B (B e s - E TR
R MR » BUZRERE-TH - T R Tsl BRI RRIAgL:
SR 0 1T To2 RSN RIS Bt A § AR
2.12 e 2.13 IS HAS AT » TS BT S LL TS B
TRATSE LR - AR AR R - DS
SHHE > BRI ELRA © fiE VIS B IR BB HDERIH:
W b > BIBHEERILL VIS LED Bl Ry fhas Sl boternte » 5
TEAFARIBIAR L |- He (2052 AL 1 20% -

B 2. 59 By R AT L B AR e B e ke i
W SHEHIEH R BRE Y SR T B RN 1 BB e -
FIEETAL > R - A SREE-T - T2 & Tel g
SIS B P A Ts2 7 RIS A R A A ¢ AR
2. 14 J 2. 15 H% HHORE S0ET: » Ts2 2 die (s B o
SEBHTT g B 4 TR T 2 RS o ISR s
EAOK 2 GBS AT - TR AR RS BT Lt L 17y
DUBHEE IR (R EEAR A § TAE VIS B IR it
SERATEEEE b > HIBL IR LED B R (45 Sl Bolele » [0
BB HRHTR > L Ts2 BERssBiat I4SEEGT » VIS LED fyht
I LB AL (5.5%S 4.6%) » (TIE{E AT
159 (NIEA W219.52C) » He7r R 5147388 FE A 1 i et
HE A 5 P B AR -
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VIS-FEAE IR-AHE

5 8 5
E E
Z 6 =
M, ol
B o4 £
2
UPUDUIPNE 'SP Y
0
5,0 50 100 150 200 250 300
fr{ERE ] (min) PR{ERF i (min)
—e— Y51 (NTU) Tsl Ts2 Tl —e—Tt2 ( ) —— BT (NTU) Ts1 Ts2 Tl —e—Tt2 (b)
. -
VIS-TjEE IR-FRE
14
=) =3
= g
= B
EE{ERE[H] (min) EE{ERE R (min)
—e— L5t (NTU) Ts1 Ts2 Ttl —e—Tt2 ( ) —o—HEE (NTU) Tsl Ts2 Tt —e—Tt2 (d)

2.58 DIAEDEIRERSEEEIOKBERENGER (VISHEREMN; (b)
IR-EREEEH; (c) VIS-BISERA; (d) IR-BISEEA

R 2.12 DUREDEIRBRSSEE B ROK ZBEE SR -PoEsEt

FHEEEZE(NTU) Tsl Ts2 Ttl Tt2
VIS-FFRE 0.16 0.16 0.15 4.14
IR-F3#AE 0.94 0.94 1.04 7.33
VIS-Ejjf& 0.16 0.16 0.14 3.88
IR-Efj& 1.04 1.04 1.12 8.49

F 2.13 DAEDCFERSEEE R ROK ZBEERGER - HRE T othés
ar7= H 7rER(%) Tsl Ts2 Ttl Tt2
VIS-E#RE 20.8% 20.8% 18.8% 523.7%
IR-F3#7& 120.0% 120.0% 132.6% 947.4%
VIS-Efi& 19.6% 19.6% 17.8% 487.8%
IR-Efj& 116.6% 116.6% 125.4% 1093.2%
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VIS-FiHE IR-FHHEE

300 300

250 250
2 g W
2 2
E |~ = X! IW E
£ 150 Z 150
£ i
T 100 100

50 50

0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
I ERS [ (min) R ERE R (min)
—e—E/EE] (NTU) Tsl Ts2 Tl —e—Tt2 ( ) —o—H[E5T (NTU) Tsl Ts2 Tl —e—Tt2 (b)
L .
VIS-FJjRE IR-F))E

300 300

250 250
= ‘W'W - z W
o} 2
= =
£ 150 £ 150
< 100 100

50 50

0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
EE{ERE R (min) EEERER] (min)
——BY 5t (NTU) Tsl Ts2 Tl —e—Tt2 —o— HE 5T (NTU) Tsl Ts2 Tl —e—T2

(c) (d)

2.59 DIARDEFERSBERKZBEEAGER (VIS-FEEM (b) IR-
R (o) VIS-EIRRM (d) IR-BIEEN

£ 2.14 DARDERBS B K BEENGER-PIRERE

HEEZE(NTU) Tsl Ts2 Ttl Tt2
VIS-EHfE 60.29 60.29 33.60 9.10
IR-A3#& 50.51 50.51 36.43 3.16
VIS-Eff& 60.23 60.23 32.73 7.62
IR-E/j& 48.44 48.44 34.99 3.86
F 2.15 DIAEDEIREESEE R K 2 BEENGER - PR ET otbés
R HrER(%) Tsl Ts2 Tt1 Tt2
VIS-F#7E 36.6% 36.6% 20.4% 5.5%
IR-375 30.6% 30.6% 22.1% 1.9%
VIS-Ef& 36.5% 36.5% 19.8% 4.6%
IR-Efj& 29.4% 29.4% 21.2% 2.3%
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6. B EURIAH s E T SR s
DLl Bpas 4t R R A0 o RS DA DR AR T AU LB RN
HIFEAH > B
(1) Bgsd 2 4553 > ARGt ENE 2 RN AH T B RREARERE R 7 2 HEAS
GERARAK - BrmEEN T A B
(2) (EIRIEE 3 (B AR/K) 2L VIS LED | ELFHUHI(Scatter) .~ #E
{tifAZ(TsL. Ts2 & Tt1) / EHREJTZ - EARAVIRCF SRR E
(3) HH¥ SRR ( NTU = 150 — 200 )7 AR R & (Tt2) 2
R T EEMIES - ERIREy > BL IR LED R - 2
VIS LED JRu] LR
(4) BRiEEZ % HERLL VIS LED BIEE - [EHF SRR
PREFIEEM -
PRI - ANETEE R 2 i OB RO = FAS AR
(1) VIS &Sk iiEaH -
S HIEIE © 0~ 400 NTU -
fEMTE $ 0.01/0.1/1NTU -
FEEE © AT/ NS 25 % -
HERERE ¢ 1A £2 NTU BGEEE 2 £20 %l K -
FEZISHE 190 © /INjis 30 0 -
(2) IR B fHITEAH
= HIEIE ¢ 0 ~ 400 FNU/FAU -
FENTFE © 0.01/0.1/1 FNU/FAU -
FEEE © AHEHEARE /NS 25 % -
AEMEE ¢ /Y £2 FNU/FAU BGE{E 2420 %R -
FEZISHE 190 © /INjjs 30 b -

2.1.4 EBERATTH &R B

BEERBEOTAEA  RINAIOUEE (UV) » [RTIRICE (AAS) ~ [T
3otk (AFS) ~ BREEEFRET#A (ICP) ~ X 3506 (XRF) ~ RS
FHEETEREE (ICP-MS) o HAHIBIONE SR A HY % B R & il T H 5% (
ICP-MS) 73ffr » HEEINHFMEFESRAS + ARH X 3 (XRF)
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FHE - BRI R KE R ES

giHT o BRE IR T ERE TR o (BT S A E R A DDA -

REFELBILELEIE M ARG T B - ARG ERIER R 2 E KR E &
JEHET - FERFEAEMES T SOE R ThAE - HEHEANE A LS 7 AR
th - BEABRAVERRIR S VS - BESRGET A=A R A0 - 1A
B PR RN A as i - i (S E AR - FE PR R R - 7R LR
fixm (7K TR TR ET% - Hi¥fEE R Counter electrode (CE) =BT » 48R
R 2R B U R Ry BE R > P E ML SR R 2R EE R ADC 1B >
B HIE RN ss BB A A= - V=-IR f38[&E R E -

TERTEAE T ERTEE T > FHECHRENARE  TEREATEENEE
BHEMDEEERN B UEAT—REMKEFR B2 MEZREEN
FEAE BRERUE o PRI AR RS LSRR B il B ks B B Y ORISR 4H - 40/ NE
JEE Rl BE TR AL ] BR A S B TR » DARR e EOMI 25 B B e B AR e 1 -

— ~ EGETARE]

(—) SERSEN e

AR B Il BE AR Y B R M) FH R SR A B A R EN B A Alf AL
JEIEN AR > PR b ST R A AR A iy B A H PR aRE b - ] 2. 60
° 4RI BTl B A P e BT ff B 2 HH B A o P — Y =B AR
¢ o ATRE AR /R A B 2 E A ] Y P ~ O A e e 2
> DA B e 2 T T o B e ] EE P2 AR T R B R o B e
R =T > WE 2. 61 - [ S EARRE e A SR T RR AR
B > WEI BN B EECH - (HEaidd -

Fabrication of SPUME
Produce of Nafion/Pt nanoparticle SPUME
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84

Ace > Awe
Ace / Ay = constant
Dye-re = constant

2.61 WEREIRIBE=BEAG TR

(Z) ST AR R R T
BRI GNAE S - FRAY) ~ &ENER - EEE
PRAERT - MEEAREITRER - S ERERFETDEROT
1. B TAFE A B B PR L R A A hfERE
DIPEER IR 2R (CV) KSR E R - B A7 o] DU 2 AR TAF
e AN (LB E A > e B TIFE A5 FIREAEH
VIS LB ENE AR PREAL RS - MIEER T FEAEE
PREAFF R B S 2 (R ER A B e -
2. BFEHE
BALR N ETERE AR T RE - TRy S REENE
ERE - RETRREERE AR S - B ETEEAEER
ZIRGKEE - IR SRR (Y B AR E SR o ERE G
EEAFE RS ~ R EL pH {E ] [ K th HA R YT
3. RIFERERRITIEAL
FIPRIRZE AR 73 R RUR e BRI PR 9 20 BR. - TRUR 4R (55 FH AV
A5 7R i B ] ] P B R S ST SR S RE S (R SE 2
FIBR TR 77 Re&RPE(LSV) ~ o7 Hik{Er (DPV) L 5757 (SWV) =7
R YA INEE BUTE B RER 5 BB T MR 2Lk - FERIBRIRZ AR
AR II—/A R - iR E BB R LR
4. HTFMERIE
LI & GRas R ERT A 1L 2 B R R 1 - T E R =R
o HlEd > DU AR R B AR - REHERSG /KA - W LSNAIITT



£E ~ TR RoKE B Es

-
AR S R AR LR - HESR AL AR BT R -
5. BEAGE
AL TE ~ BRI RS SGTHER - ERER
ML ELE KBNS - MU AL &S - T RS
SR ETTE -

(=) R LRI S 405G
2 Rt H B EEAER B L [#(IR potential drop) ~ 2%

ZEE - IR > SETEESEmZ A BIEY] - 2 mE iRk

DUR BB AR Z BRI » — MBS RO Za 8t EE AT LUy Rt

RABLREN IATEMME > LR EIOKBE AR ERER > (K

JE5E R b S HE [FIRF R R R > R REARAR 8 PN IR E A B
FESEAL © IRENEST I 7 R RE R KR AE R Y 7 UM LB R
HAET TN - BAEREE RN R IREREE -

ISR 72 R S ASAREOR » AR SR IRy 4R B & 574 -
[EREMEE RS IE - EFGREIRRIARIFAIRR T » ISIRREAE
NEERR P A A M ER MR E A FE - B —TOER IR
HIFHTERGHVER » EERT— IR R B el -

BN o3 M7 £ EE AT 3 Ry B T AT (Wall-Jet) B 4428 7P = (Flow-
through) - Wall-Jet &% Eh 7 [F S S Al T B » 00 B B2 S EE i
RIEREGE - WlE 2. 62()FT71s + Flow-through 7% 5 A1 EA B A /5 [
ST S BRI - AE 2. 62 (D)

=

(a) (b)

B 2.62 mEMTHhAEREE @ (a) Wall-Jet ~ (b) Flow-through
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(1) RLEEAr B RS s T AL [
HNEFEE(CERNSE R E - EEReEEE - B2 REL
{#(Potentiostat) - &L =& i & HY H HY/& % I 2R 7 B EER R B £ 1
B2 B fil—(E (L ER AL (Veell) » 2R (b5 S E
P o RS T F S AR B B A [ R M S5 S L > RS ER R SR
WlE 2. 63 AYERHUN g5 B ECH R AR KE R 7~ = B i ARG A -

B 2.63 WEEABIESEERE

HERCREs R — A + (FEE Alm) A - (RO Al B (s
A+ FI— (il Hw Y = IR ko - B EOR SRR R A 1R HY
BERERM - S ARED ﬁiﬁﬁ‘ﬁtﬂBﬂ?ﬁ&?ﬁ%ﬁﬁﬁfﬁﬁiﬁ'ﬂﬁiﬁ% °
AT DL A R 0 ([ 8 2 AR T 2R - (R - 7 Wi (R Al <
BERAVR AR (R ABESUIEE XD - U\&Wﬂlﬁﬁu/\ﬁﬁﬁﬁﬁ*ﬁ [E]HY
R (W Al < AV 2R ) -

TRLEE A BEAVEL AT RE AT AREAS Rl = (I E AR -
1. 282 Z BRI e L F Ry E L
TEAHMERTEANETEREE ei [EIEH 2 INE 2% EimAyERE (K5
[&§ Op-1 HYWI i Al HYERALAEE ) o S5—J5h > TAFEEMRAY
B R R A ([ Op-2 A -+ At - - By Al Fo 78
1B F A W i A b Y BB A AR A > PRIE B A S5 [F] R st BB AL - 1S Y
TR ket ) - tEhEsi - SRS HEMTIFEMYEN -6 -
2. IS TIFEMIYER
iy R RREAL Op-2 Hojit i T A BEARAY B ACIELE » HIE A T
{EEBHYE R A EH -
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FE - PRRECHTTOE RO E RIS
SE B EAEPEE Op-1 /Y - B AlG o FHFY AlmPH T
=

=~ HIEERIER
(—) HEENEE R
T AR R A SR R AR SRR T = [ R A
SRIENER AR DAS AR AL I -
1. IR SR
PREE{LER KM DropSens FittHFY <G48 EN EE A HfEA [R5
A SAMEEN R AR > — MR SR T8 (49900C) [EML @ 55—
PRAMEOR T8 (49 150C) - [ 2. 64 Fi{lEA FLRERYRE SEM
o AT DUE R EIMRO R HE Y 2R O -
L 5 mo/L Cu®* e i i il BEL B A 2 M M A ] 2. 65 - 3R
i SRR ERAAE i R (s AN SR AR A B R (H - R
KREEBMATZHEA S o MR EE BRI A biE - H
A FERIEHE -

SEM images of working electrode
(5

T ~ —
Zenc %15 0B8 T Lo

B 2.64 DropSens &8k SEM [E
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KE ARG ~ F5 R BB IER IR

i 2 e T2 il 10
e P (SRR
1E-05 4.5E-05
4.0E-05
1E-05 .
r 3.5E-05
z 8.E-06 w z 3.0£-05
- = 2.5E-05
£ GE06 L H
£ L4 £ 2.0E-05
E E
“ 406 “ 15E-05
1.0E-05
2E06
5.0E-06
0.E+00 0.0E+00
03 02 01 0 01 02 03 04 05 06 03 02 01 0 01 02 03 04 05 06

Potential (V) Potential (V)

B 2.65 JH=E4EENE MG

2. PERG O ZIBAE
PV B 8 2 150N F - 25 A Btk 2 SR B 5 S /N2 T AL
HYEAEENER S - DU e IIEERRE > SR SEM 4fE 2. 66 - DL 5
mg/L Cu FEE S S5 B /18 B 8 v S IR FE IR L B A R 58
e blEE 2. 67 > FEAIEEMEUE Sl E R - BRI
EARCRUK IR AE By H AR AT RER 2 -

Nano Hemisphere Array Nano Gold(~25nm)

B 2.66 M@ EKEER SEM H



Current (A)

FHE - BRI R KE R ES

_H_
1
[Fl3
i
o

7.E-04
6.E-04
5.E-04
4.E-04

3.E-04

Current (A)

2.E-04
1.E-04

0.E+00
-0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 05 0.6

Potential (V)

& 2.67 ~FEREehzIBIRE B

(Z) BN ALK e bbEL

ATEAET T » B A RN RS Cu IR » 38
R MR IE B E G S > 2018 2.68 () - o=
A - eI ER DI KIEME - SR a4 - HEM A3 5
KR MR R R AR DS Z mR R B St -

{SE RS E BN 5 mo/L Cu BEAES: - SEBAERENAAA T » &
e[ S I MR B A IR E IR E AE 2. 68 (b) - R EN = e ey
fife v DA OK B TR R R EIRE - 1R R LUR BN A A S S R e T

R E A e ER

Potential (V

14 =15 16 = 17 e 18

(a) (b)
B 2.68 SRR Cu?BEMH » ()t ~ (b)FREI=

()R Z & e
1. Flow-through
HR B FNEE S - B EEBE T Flow-through Y&,
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KE ARG ~ F5 R BB IER IR

FACtERS - 20fE 2. 69 - AMERES T E IR GO U EKEs
DUT #E b H Y77 0 - B /KRR S IR Al S R A ROR &
' 1 Flow-through K FEMEELET BErd Rl - HAREMmE
BEIBERAE -

B 2.69 Flow-through & FERE

2. Well-Jet
e S HIRIEE R U s T2 N E 2. 70 - FERURIE TR
B AR EER 2 EMEEAEEEMR 78R OHR - BUR R
ERETR ORGSR - DIWEY 1.6 mUmin BYRHUE
EHEMER/INR 20 DI - EERENFTREENE ISR E
&) 2.5 mL > BB ISR B AIRUMAE B ARAT -

B 2.70 BRELERE

90



FHE - BRI R KE R ES

H9E

DD
i
EH

0 50 100 150 200 250 300
Time(s)

M 2.71 R EER AR

(1) E(LERE RS IIRE
1. BEREEE
TS /s MCU STM32 > MCU &R VAL 10 #2247
RN~ K]~ B REE BN « SRAHRAEEH - RSA85 iH
afl > WIRNE 2. 72 - %Wﬁ@%ﬂﬁf%m%% NB-10T HLHETH
& - AR EMERE® 4G LTE NB-10T (#2553 I =0k
sT R ERET - RS485 s A LIse it Modbus fi7iE > J5{H TEHEH
(eI S

)
[ BICRBWEER

2. NB-loT

NB-loT E@éﬁé%%%%ﬁ%ﬁ?%@ B E(REAE S TR s

PEgE - FIFTEREERCE G A EE IR E IS B R R

3 AE - NB-loT %ﬂﬁﬁ%é}ﬁgﬂ Device Manage - Storage ~ WEB

Server fitfipk - Hrft WEB Server A2t Ul 7rEETER NE
BT A s IS -
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Device Manage

NB-10T

Rest API

— mQTT
m— ()) o Storage

Custom
WEB Server

B 2.73 NB-10OT Cloud Diagram

(F) Bt
1. CUP R o1

ARERLL CUP RO (3 mo/L) Byl B AR 2. 74 -
(LB OGBS il 0.6 V IE(REE 5 s > QU
B BEh -0.2 V BB 15 s QRIS LIRS
(SWV)R 0.2 ~ 06 V iEFTHIK: - iEEHE: Hill 06 V E(RE
5 s LR MR AR - SEREE A% 05 - 5 mg/L T
TR A - R (R 0.9923 o R TR I A T (A

B DU R E SR K -

2.5E-04
.......... °
20808 | pen
—_ .--’.-.l
<
= 15E-04 .-
2 y = -5E-06x2 + 6E-05x + 5E-05
T RZ =0.9923
% 1.0E-04 =)
U K
a
e
50605 &
0.0E+00
0 1 2 3 4 5 6

Concentration (mg/L)

B 2.74 Cu>fZEMER

2. Pb* fiy B4R T
AABREL PO /KEEAE(L mo/L) Rybgoll B R0 E 2. 75 - B8
(B ERIE R OIS EFIP B HEbn 0.6 V IE(RER 5 s> Q)R
AR Mifn-05 VvV EIFREEE 10 s - QHFRPER: DU IRZ A

92



FE - S RATT FOKE R ES

(SWV)it -0.5 ~ 0.6 V #ETTHIFR > @IFSPER: Ml 0.6 V IE{REE
5 s DUMECREERR R APPSR - SUBRGEREE3R 0.5 - 3 mg/L =]
ATEERR R 0 R E Ry 0.9785 - ifj Pb®* &M B #EEE: Cu®
K (SRR A {5 I S A -

2.0E-05
1.8E-05
1.6E-05
1.4E-05
1.2E-05

y =-1E-06x* + 7E-06x + 4E-06
1.0E-05 R*=0.9785

8.0E-06
6.0E-06

Current (A)

4.0E-06
2.0E-06

0.0E+00
0 0.5 1 15 2 25 3 35

Concentration (mg/L)

B 2.75 P> iEERER

(N) TR MRl
ARERBSLL 2 mg/L Cu®*REEete it e {7284 12 NE M - ST EEMIE
@t 8 22 (Standard Deviation, S.D.) » & HI4S5E40 N & 2. 76 - &R EHGE
ZHEREAR S Ry 1.553992658 pA o R ENSEFIIME B 140.5425 pA o
TER B SE S By 1.106 % - A5TE 2 #E T A0 AT &btk
onE IR - BIFEEEE N EERE 5 %L - $ET R LEKE
TR AR AR A LEEA -

j={i2

2.0E-04
1.8E-04
1.6E-04
1.4E-04 e © o ©® 0 0 o © ¢ o o °
1.2E-04
1.0E-04
8.0E-05

Peak Height (A}

6.0E-05
4.0E-05
2.0E-05

0.0E+00
0 2 4 6 8 10 12 14

Times

B 2.76 RBEMRE
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(t) EE/KHE

2 11/12 ERkEEAT R S-4 B S-5 HUK (BB a7 /KEE 7y
MrEsL &, 7 A B < AN B PR 5 s KAGHIE © S-4 DL ICP & 25 0T B IS
CUBFE Ry 0.743 mo/L > DL, H B & & B4 HUE 2k R E
Ky 0.00010162 A - {i fJo i1 2 A B E 4R RS 2R E(H K
0.747mg/L » 325= 0.51% - S-5 D/ ICP 230 EFE Cu? & E & 0.354
mg/L > (KPR BB NAIN 1 mg/L R b SR I
JiAE Fs 0.00013174 A - [ol#E 2 RFE{E fy 1489 mg/L > 357 Ky
10.69% ° gl sRAEEE/ NS 15% » s > SR R E S B E —
JEHY A S fEME -

* 2.16 ERESBEATHSEERER

Sample ICPATREEMg/L) | BERERIEEREN) | EHEZCURE(Mg/L)| &RE
11/12S-4 0.743 0.00010162 0.747 0.51%
S-55MAM1mg/L 1.345 0.00013174 1.489 10.69%

2.1.5 fAYIBtaEmeR E R

YA A A YRR B (TR R BRI IZ B IR TE RIS 5 - R T
RNEI B - M EAGTEC&RIIFZE 4G - LoRa j@affLfirfiad -
AT F 2K B R 1Y 55 71 AUTT Bl a8 SRR i (Sth generation mobile networks =Y 5th
generation wireless systems - i 5G)ZfoH—(UEETEI AR - s
7T H(wide band) k2 #E S (narrow band)<EiE - 5G TARAYVREE H BEE m B R
VBV IERE ~ BIEREIR ~ FEEEA ~ IRE AME EMARIESE T R - BiRHE
R iy =y A 2 10 Ghit/s » PR 4R4ERSIE R - it 4G 4psth 100 % 5 4dp&iE
B 4G #Y 30-70 =) - 5G TARFMER 1 =AY E 2R E » H & RHE
R - 5G EARMEES R AMEE B TR HER S - B ARG S — R MR 5 RE T
ANHEFSHRALRE - BALREGEIR AR - 28I 5G TARFEAIRY 30~300GHz 22K
FARE SRR T A RASRUT - LU B A ER B /N - R HE B RS
REAVIEEHIRES SR IS #E - Rt ERA S AR T REHE L
AN E SRS ERAEIRE TSN AN A S R & SR S
(E1S SR R THTH » TSN Z (RS 5G FARAY(E A2 FIPRA -

IAMAEIRREDY B e R > FENEESmTE - FRERE - RBEr
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REEE - B - R EmER D HRGEE - KA RES
BHYRAEEAY R ARLERS - R 5G imaf ey 1 e Ve I 2wt > st E
# VT AEAMEN B EBEY B EEER R > Hp NBloT (Narrow Band
Internet of Things) ELEk Ay BEGRIEHY M imERET « AFEEETFERILL NBloT Fifi
HETTBR S AR ZmE AR - NBIOT 4882 DL LTE 298 B ELmtny 2 mEn -
BT RIS BB (5 AR T 44K AR T - B B2 > NBIoT 5 A
HIRFERZE ({# 180KHz) » H {5 FFEHE v Bl (ZEEBLA 448 317 - W H.
RESE PR IR 4ERS T » KIEFRR RSB RAR » FEEA LU SIE RS

(—) EETEEX
IR GSM ~ LTE ZE44% > NBIoT Uadae I 5Aatgsa 1 20 dB
- NI (E9RH S A S HE oA (BRI MREARE 35 km) » H&K
H 4/ N IR T DRI S - e R SR ARG I ) o SR 2 i
Hl > HAHBEHEEETT - IRTTEEYIN ~ BTN = FSPTHYEREETT -

(%) R
FEERN A GSM ~ LTE i » BRI RS M 1 A
I RSB ARER » MRS RItE —
S T AT E S 50100 (VSR - SHENE T LU S FH
(B4R -

(2) &Ihfe
NBIOT #&mast(fiE s H8R (& > FIFAH PSM ~ eDRX (KTt
A 99%HHRF ] A A 5% - A FEREHIIRHRIRRE - # Al REZ+
FEHVE R PR -

() fEpiA
AENEEAG RS LTE MMk > I EwoemsR et - RIEAE
[EfE T NBIOT fERHRA - (R SR ERAVINR 5 =TT -

At R 2 itz NBIoT fESimaiHeH - 8 2. 77 REEERIREE itk
STDA SRR e ST > $e S R BRI HVAR E I - SR A i R P 55 B =
a1 FRAH 5 ERIR PR A B S AR T B - SR A s [E n] 2 DC 5
~ 18 Vo M PR A BRI A i fR A SeR AL e (R R iR A H
B OrbgociE KRz ~ B2 R praE st O A —4EEThRE R AZUE
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d 1 R BR RS 0 SR (kA A B N AR A B RS R R s
WEE PLL sHAHARRS R A d A AL E A A TR AIRASCIE » A1 m] DATE
PREUEIERT SR - M AEEARI B R (ETRE © f25RFHRH R LED J&5teftsh
RERCE ~ EIFIREBUREER -

System N LED Status
Clock Control Button

Digital interface
RF front | Embedded N UART
module " MCuU M
RS485, GPIO
[} L)

Power management
DCinput —>]
Idle/Active power control

Analog interface
10 bits ADC

2.77 flfas NBloT FEHHH B AE

B AT AN E TIFErR AZNE &R £/ Microchip 7~ AVR
ATxmegab64A3U - 5= —FHEAEFRE - [BRFEE - SRS 8 itk
euf1 RISC #0LiaHEes @ (HRE 1S 8 BRI RHERy 16 fiot » Rtk XEFHE
By 8116 (i1 e FEES » NZE7A ADC ~ DAC ~ SPI ~ UART -~ 12C Z2'= 1/0 11E
64 K bytes Flash f2 (25 ~ 4 K bytes GG E L » 2 K Bytes EEPROM > 3EHEZH
[&R] 2 32 MIPS » il S E1Ve S ISR E R A —% 8 i ytia e es » &%
AW A B R PR REHEM TR #EE - S ER/ NS 2 £t
HEBRINFENA 50 mW » BERFEERITFERIFE K - HNE SR B 2R A0 E
2. 78 Fii7s »
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EEPROM

DATA BUS

1111 111
P11 R

v . P 1
| PORT € (8) | ‘PDR’!D(E;‘ ‘ PORTE (8) | ’ }

TOSC1

+ TcDoA 3
|=—s] USARTDG: 1 |+—
+ SFD =
Wi

!
=]
PC[. 7] POj0.7) FED.7]

B 2.78 AVR ATxmegab4A3U &R NENER BESZERE

g Fakat RSA485 Ui et S B E ORI » b T eSS Ay
FHERmaI T E o R T GREE  (FimEEE & HA S R ERgakat BRI R
N EEESAEZERY SN6SHVD35 28 TERE S iR » s T L 256 EfiBLOF:
» B 15 KV ESD #&§i4E 7] » v 1 Mbps {Hiig=2 » 1 pA FFHEEEDT -

EFE Fakat By 5~ 18 VDC K#HiEm AIRE - "R E IR (RO S EE Y
fEEME - I H AT RENR I P RAF R R B Z F 4f - PR Hy e
FE o EEE LERAZERS Linear Technology 4=/ 2 LT8608 - 722 —FH{KI#E DC/DC
UK SR - e ER I E 15 A &K 1.7 pA AYRREEEREER
D A NEFTAAEERT MOSFET JTif » RERCDAMEETTIFIIERSK § (KR Burst
Mode A 455 = 550% 2 MR 0Tl H EEOR - [FIRF s D /N 10 mV s N ETHE
B E A EEREAIAE > oA/ NYER > PR AR E R R Arnv g
TN - M) BN AR AR o

AR SRR 7 PR IS5 2 MDM9206 &7 )7 > <74% Cat-M1 1 Cat-NB1 &
» WA 73 Cat-M1 -~ Cat-NB1 - E-GPRS =f&#f&:#: » Cat-M1 A # AHIFEE
& - (RN AR CER BRI AY FE A R AT A R AR T © Cat-NB1 Rl AS (B2 HH
B TEREREURL ~ s AR EHEAY e R R R B S e -
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RN AH B O RS Z R R BN i R34 2. LoRa ~ 4G FiEEfE
4H - RLRT DL EBERIHA(E A - EffA VCC ~ UART Tx » UART Rx ~ DIO ~ GND
F 10 > Hrp DIO HIfFMARE(E A - & EelIEs (a8 X Ert A nl & 8 EE 1/O Mz
THAH - RFERHE R 5E R & AR B B AR - S~ O ERVRETRIRE » A
RS485 Ui fR (AT 4 A\ B i I T SRR REEE © 1A LG IREE
AL B H (ADC) » A {E B oRARIEFC TR KAV TR - aatse iz EER 4 E
2.79 -

B 2.79 ezt NBloT #EE4H B E

\

Al K B BRI TR - R F R ORI R R B E i i eR B 2558
BEIARH IR B A - EE AU S E R Bt - RE(E— {IE sobf LG FH
R RER e B - BRI (R0 B T T IR AR S A (5% - 4aR
FRAH SRRy RIS R L R g maiia =R - BBV TR AR ~ (#E5
HESIINECR R E S S TAF BN SE RSB UEIRCHIE R » AR
g EFE S HEEH OB B 2R IHER TG o SRR T S EE S
KRG AR JRCHIES R OIRE - 1F Ry 2t E B A B &G, © Sof MR S sty - i
e HEhE sl R - EWEBIIZRANEEDIRE » B ATTEERTFRK -
ERPSALG E _E PR A ST - BT RTRISCATRIR 2 LoRa ~ 4G ffiffast
a2 R RvN o FLAL ~ RS~ 1582~ 18T - RUEEHE > E2HER
AR > seETEEHEAE 2. 80 Fr > HRERCRANE 2. 81 Ak -
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e B D4 ITRI J4Service J7 Sensor  J8 Tab48S Yool

smooooooo.oooo S‘D DDDRSMDJS
cé €9 L2 RS

[‘6} 3 5 W/ 101aN - D

FUNC1

[ cs u3
Emc?
[EH R4
EERS
EmR3

IoT
Module

JS

e RE'190401

s
FUNCL SSNS +

GEL loT Technolog
P/N:NBMS7KE-191

B 2.81 flifaz\ NBloT HEHHE A E

Fobem FRR IR E MR D 4EE AT BN T BRRIEERIIESH] - 7E
TERG G Al et A BV EFTIETEES - B AR E S B - BP9t
FREZGT ERAN RSN EE o R R B EE) SR A CUE(E R
AR A R - 12 E B 8hE S e BN A AT
{alfk 25 (domain name server, DNS) 7 IRV » W1 & E o 48 B Al g A2
SR RS BB - eI LR VHR E 28 R IR(R R B R =
R B E R A %ﬁlﬁtﬁﬁﬁ%ﬂéﬂE&ﬂ%ﬁﬂ’ﬁﬁﬂ??ﬁﬁ%ﬁ% EF > FHRH
HHIAZ P A0E 2. 82 Fis -
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B 2.82 FEAKMERUIEHIER

FEREHAVREE R E o iR EE T R B 255 vl sE st [ (R IkE - S 2
EFRTTAE ~ EIRE AR « i AR S HERERGT - B SE 2 A HEIRIR
RN PHEREEDE R 05 W HERSMEMERF THRETRK > I2R8GET
B =HEEER > B R BRI - SCHER - PREEIR =0 - RAPAREIRAE A Y
FREE(EAIRAE - ml RS R B N H PR pr B S s Bk} - £ 12V EJR T
FEEEL R 15 mA  EKEIR A S e R BN E— BRI R - B R e B 25
i AEARGIRRE - E AR BR AR B R e B - BB (E A
REAE > TRAHEE VB BIARES e B Bt BT - B I PR R B R A ER - it
IRRE MHEERESY 0.7 mA | SRERIREAEIERENF— B REIR - Rz L B g5 8l
SR SR AN AEARGIRRE - GRS R G ERDH (4R BER 2 BG4 RT > M EH
B & OR B RS (I k5% e AR 2Ry ] DAPR IRl - A R R AR A RE T RE P
HEREE > HEEEAR W ASEGE 2R8I ERERER - REER AL
R R EE I [ S A B RIHIRAE » ([HILERIGIRRE AR P& 0.05 mA LA
T T BAFEEAGIRGE o BBV A ERS o SRR EAE AT DUE E
BRHYIRCHIS E F R -

RELFGAE - SRR P EEERE NBloT [ » fERTAARALE & A IH
FlaaH > 48 CMP QEEHERE -5 (B 2. 83)rEHEEANY SIM RFT5TRUH
RRE ~ BRUME ~ BGGREE ~ IP (kb SAEFR B alm T2 - SoaliE
BT ERRIHE R A TR (8 2. 84):4EiE A\ & v] LIEE M E P 5 &l
SRAVIRSEES - AT &R OB UG ERHETEIREE - Bl — e HEr =k
R PR B ZE S B o
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B 2.84 HEHEHTR

Tmﬁﬁﬁ%ﬂ B5E % sgmnce HEE
PASREIZR
E=i) (Wit RiEBEH
55ExE
19/ RI5Y EEg
PeSE IMEI EiiRE: ERRES RtRES ERRES IP FEREMES EEUES IMSI
865234 B 22 KB 10.170.8.84 2019-11- NB-loT 466924700008492
06
13
865234030 =g 19 KB 165 KB 10.177.7.41 2019-11 NB-loT
06
13:39:31
865234030630080 E;if 119KB 1 MB 10.160.247.186 2019-11 NB-loT
06
13:34:34
86523403063324 B A 16 KB 151 KB 10.161.120.25 2019-11 NB-loT 16692 )849¢
Ub
13:38:17
2 pizen NN
& 2.83 CMP $pSELGEH A
g
EURIEREREE T arEEiELE e
E TEFE . ) a1
HREE MACIES Site ID Node ID SNo Data SNo Data
NEFEEEF 1 gs1984 .13 .[16 B :0045
NEZSEEF2 851985  ..|13 .17 s2 2910
pp— s3 7241
MEFSEEF3 851986 .. |13 .18
s4 0
[ TEFEEEF 4 851987 .13 |19 cs 0
NEFEEE 851983 .13 - |20 S6 916
MTEFEREE 851989 |13 |21 s7 0
NEFSEEF T 851990 .. |13 .22 58 0
p— 9 0
NEFEEEFS 851901 - |13 |23
s10 |0
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H A E R KE B H 22 R2Ra N B s TR R B i s - AllER
N5 22 PR S AT B B MBS (E oy S Z R - TSRt B ) 2 2 DA
BEASTESGTHI R B BREN TR - BEA B EEEREE ~ TR - S kT
FE R ABAR AR IR 1 - (B E SRR HIE E S H B TR - ATz
EIRE A EEANETT Z HEM K E B ARER » EREE T a8 - (NIt - 5
RTINS By A B M 2 Y - KB RN ST B S0 - Ss/aE e
o H BRI B K E Z R kst FEER EEF AR EE—E K% - FER
e NS S GIE T =E S PN BRI

RIEE > AETEFRB S ERA > DR Z B ~ (EF] 18 H #h{EFThRE R
et EHl - FEH 3 T AT FER R [E I S RCHITE A SRR - DL pH ~ RE ~
B = o RO R EEAARE - BICAIEE - el HHAH - sEtEfaE
e~ EE e R R R R o R EcE & CODs -
ER B TR RIS - s BT 2 R - B > DU EE B
> DUERTSTEA R KEES > S E 2 S - (B LR NE RS -

2.2.1 [EE R =T LA S A4 H fR A

— ~ LEIHEERA
KT RERY E R KB R AR 22 - BAE Atk 2 BT KE (=M
HH - EiEEGE - BTN ESBEOIES - BEUEZ pH ~ ORfE - EEE
=G RO - sHERRCE A FRGHIEE ~ AKBOREL - AEEIRIEETT
20 R EREERG AR B RCHIES - Ry T IEm AR BIE T AR T (E -
15 7 o i o LA A iR R 2 SR P2 S AR RS U BRI oy L 3

= R ITE
Ep&EETE - B THEREIE - AERRRGSEERE RS - S8
fEigH ~ EREHEERE K IC > A A Dual-rail Supply Votage Circuit &y A 12 (K455
BREGILERRSHEI T TR » 3 ARE 5V K -5V o [{E IC fRE ERF A DL
FIRERR - WA GR A EESSET RZ EE R s (R L ER 2 M
FIFH LB RS AR T HEIHR R » (HEERRE IfRE -
BT ECHIES P (E 2 RS RS I A K AL=AIZHAE » BT DA B B ECHTRE RS 7K

102



FE - S RATT FOKE R ES

HRFfElRG > AR R G U - DURHUR B T A HUK GRS - TR &
TERGUEE R 2 Bl 2RE - B maiidln - AstEEZRBE T
PSR A/ KE VARG K 2 LoRa fEapimaflisiat » DUk 3G/4G 1T
BIERE  WAE B PRI E S 2] B AR B vl SEE - HAEBH S
PRI E TR > G EARRAE RS A [F R EERSRT -

AR

Epgaeatiy o By THLERRE E - ARG SEEERORES - S22
fE4H ~ EEEHEERE K2 IC » fii A Dual-rail Supply Votage Circuit & A 12 (K458
BREGILERRSHEL TR » 3 ARE 5V K¢ -5V o [ IC FREFRF A DL
ISR - AR BERE ST RS ER RO (B (LR 2 M
FIFH ELER RS gl 7 BETHRTRE - (EEERRSE AR IE - M Ay lal/ ) RCHI R 4H 2O EE
PEIRAVELE - ASTERImmE - JRE - DUEEY BB EGT T ER
R e 540 - s ERIm Rt e s T - DI EREETHE - IREE
PEIRHE - R TTE R o [FIRF e/ N RS TR - H ARSI ABTEIIAE -
A ENFF AT LUZERHE Y -

B ECRIES P E Z A RIFE RS A K ALERIZAEE - BT DL B B RIS A W
K REEG - AT R R A B AR - DU HUGR AR A HUKASRY » 7R AT
EVF R E R B EREE - IhAh - R 107 FEE R Sahdeimie g - 4%
HAHZEE N B 2 BRI g5 BB BEER R BE T7 [m) - HEER ER AN 28 2 ORI 4H Y
I Wt AR AN RIEE » DU R EGHEEA B EE -

B i Edlr - RSt EERE L CEYIFE RS /K E YR
Fefiods oK~ LoRa M matiHaH » LUk 3G/AG fTEjddEsffly - A B
I E RS2 BAFAGIRE A 56T » HAERS St oIRIS5 St =7 K - 75
{EARA A T B A [E Y AR R i -

107 W E E BB =UEAE - RSECHEF - EMEE R - BRI
HEH - ROKERERE LFEEH  RAGEEN MR E G ERE
B R S TR G 5 - RIERR RaCER RSB AL ~ /KfLET » DASAEAHES
B - 108 FFRAUBE S N BRI TIRAL - TRERERT IS 2 BOHIEAH -
Wik 2. 85 - [fij 107 481 108 Fif3% 2 R AR E RS LRI E 2. 86 Ak -
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{ESa . :
Tt iimRIEED
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]

FY107 % 3% FY108 % %35

» ERBBEMLER)

(v pH 2R -3 R=4— |+ pH-BE - BETE=L—
B R BRI

r ERBBM(ER)

e ™ ™
s CEBEFLRAEBRTRER |- ZEBAELAETRAE
A WR &R
T PERAFMAABE * CEREBIURERAEE

* FERRASFMAMBECEL

A .

[ 2.85 107 fRE2 108 SEb SR IAAH AU LLER

108 /5 & B4
(T &2 4 B B4 48 %)

[B 2.86 107 fE8d 108 EAASIEUH AR IR AU 7 bR
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FEFRHE 10 B 31 HAT5ehk 3 SR a4 [FRCHIIE A 2 FEI% - 5t 3 fi
FfE FH A T T A B

BESE > Ry % o o EOHIISEAH AT UBDZ JE IR S A&t > PRIER
HRSEAH I 0 5% 22 5H (Modbus) Ab - [ g (R B4 1 RSN TR AT T2
IR RIS 5 20 > ARSI Bas - WS RIS AH 25 ) B ] e A
G¥HE > DU T BB R - fROLEE U S AR R R R E 56 A
HPEHAY T BRI - BEEE A S RE RIS KE BT K - A
5] Z /KB RCHIELE -

2.2.2 [EE I EE = BT R PR AR

— ~ LAETHER M

[é5] 7E T B AH R AR (5 AR e ~ RS - DURCEEEE =& — RO

iﬁﬁ&&ﬂ( 5 RGBSR R S B AR ER S ~ BT DUR < EOHAR
B EL A F A H ~ 7KBEREL » ARIEIREE TR - LA
uﬂﬁﬁﬂ’ﬁﬁ SIRCHIES - ] HE IR S K E B e A 5 -

EAGTERE KB IR & 2/ NS et: - —HIHZE > 98
PUKUEE R - BRI A > BRI A S -
PRk F7KERET TRTEE TR » [ EFHZERTE > INRENR KR RS Bt Bl
E - BT HE G 2 i BB 2 (P A D R RIS A B KEE &M -

Fo T IEm ARV ER MR R e 5 (% 112 E Rl U B 4H R AU B
S ER S R Y [ E Pl Ui LA 4 R AR Y B T RN S B e et
B o FESE R NTR e 1T R SRR 2 i A (e S i P & (% -

— o FEKTTA

AETERE 7 PR 2D e FS 2 e dm e B T (i iR E A B e T2
R - R RGHIIARER A KRG TR M - B R AR IR 4H
R E B A E D -

A iEfEE (Stepper motor, Step motor) Pk FIER A BR A2 4% ( Open-
loop control ) ERPE HLARIG (S 5t V) s il S a5 - 5820 HE 6 2wl IR {4
tbfﬁﬂhﬁf%i)ﬁ%%ﬁﬁﬁiﬁﬂ EERIEMER (L BN RSP - PR ERRE I

BPERlEs % HAEETE S o FIATOREE DU RS EIR O (S51
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Yellow mst interlocks
with black tabs to
prevent the outired tube
assembly from rotatmg
with respect to the black

Bottom View
(not ncloding metor)
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(71) EBENHERRAEEIFAGER - BB/ ERZERERE - [EESHIRELT
AUREE ~ AiEK ~ WELAFEL > (EHEmEEEERERA -

(X)) YEETT(E - FERPIRTEDC T - SEENHERR SRR S AR A] i 6 2 e e 7R
Tete e EIHRIERIA > FHETFALER - SR B TIFIERE &

S

1T e
® 217 HERBEREEHERELER
I BT T BT

A fp R Ed ¥

F § g 3w -

i+ gy 3 ¥ G

i AT Fox e

ot EHE e DHE TREENR R
MBS R it 3
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BN - eSS e i A B M AR T A (R BB R
> AETER LA AR A AR B B e T el U BB GH R AU AR HOA A
s TAl N E 2. 94 For e
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010"

(a)
THER 1200 1500 2000
) FlE A2
S+253mm 753 803 1253 1253 1253 1253
L nliE s 2453 2753 3253
BT 1253 1563 2253 (2pm  (pEFR (R
600mm) 750mm) 1000mm)
(b)

B 2.94 fH&Eff) RETHAR (b) RE
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BE G B R E NI 2 ERME I RABOKER S > RHE/KAeHT
HUSE M E EEE A - (ERUKEREA - BE) BT - REErE e 2 e %
> B EEORIEE BT > BRI R AL T /KR ] -

AETEE PR A AR 4H (R AR AH S 1 e 5 E Rl Ul LS R AU » P
FRREAE 2. 95 By - MRS IEEE T TRHECNE - HR A E RS A
2.96 Firor - H5epk 3 &R AUIE T B B = HIEEEE -

‘ D10 NY
09 N2 12v ‘
1298 12V DC
Arduino = H-Bridge Power
; - Module Supply
oo SN
oum ouT2!
Linear Actuator

B 2.95 (hEEFERREE

V“F

] 1 d
¢ | -
o ' \ T
e 1 . v
1 - 4
' s 3 S
' - o > 7 _ -
- e - »\

i 2.96 DAEENEEREEEBIR AKRBZEERIRR
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KERGVIAEREHE - HSER B o EA IR S

AatEfEseRt 3 BRI E B MnliRagig - o RlIZRE el -
Bt le o B e S 2R - DL RGBT SR T B a5 la » EOAE4S SR
B - BRiRE ~ AL DL O n FE BT s S M P e e 3R 22 0 A Ry
1tpHO0.15 ~ £10.3%81+0.5°C > & 2. 97 £[& 2.99 -

6.70

6.50
201971129 12:00 2019/1130 0:00 2019/11/30 12:00 20191271 0:00 2019/12/1 12:00 2019/1220:00 2019122 12:00 2019/12/30:00 2019/12/3 12:00

B Fa

. .
0 o ..
200 g ) o o ®
e "—-——q\—_'
.

20191129 12:00 20191130 0:00 2019/11/30 12:00 201971271 0:00 2019/12/1 12:00 20197122 0:00 2019122 12:00 2019/12/3 0:00 2019123 12:00
+ g
B fi

25.50
25.00

2450 ' . .

22.00
2019/11,29 12:00 2019/11/30 0:00 20191130 12:00 2019/12/10:00 2019/12/1 12:00 2019122 0:00 2019/122 12:00 2019/12/30:00 2019/1273 12:00

o F

B 2.97 3 &BEEIHER=R BRI TR YE T E S K E R R
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FHE - BRI R KE R ES

EE

29 S5 S
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e 5 bnse kT Yo
PSRN . e p
P U o PP AR S
il - R ol A it e
o * 3 = o "
: . o e . W,
s o
W CEN b
L .
.
87:12 20191118 19:12 20191119 7:12 20191119 19:12 20191120 7:12 20191120 19:12 20191121 7:12
B R
1450
1250
1050

sg@ 850

650
20191120 19:12 20191121

450
250
20191148712 20191148 19:12  201911197:12  2019114919:12 201911120 7:12
o Fi
29.00
27.00
25.00 7
» *
Mzs.oo — . L]
3 -
= s N\ : A
21.00 ‘*’\\-‘;\.{_\ 7
s ",
< AT 4 X
Y ¢
19.00 % *
v
17.00
20191119 19:12 20191120 7:12 201911201912 201971121 7:12

15.00
20191118 7:12 2019/11/18 19:12 20191119 7:12
o 1

[ 2.98 3 &EEHEEREMERN Tkt EREERREETESK
B RIS
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9.00
8.80
8.60

840
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b . N . E . . .
750 \’.\-w/,o M’h.\ P W«.\‘\-\ o

760 . e

720

7.00
201911187:12  2019/11/1819:12  201911197:12  201911/1919:12  201911207:12  201911201%9:12 20191121 7:12
o ]

3700

3500

201911187:12  201911/1819:12  2019/11197:12 201911719 19:12  2019/11207:12  2019112019:12 20191121 7:12
o i

15.00
201911187:12  2019/11/1819:12  2019/11197:12  201911/1919:12  201911207:12 201911201912 20191121 7:12

o R

& 2.99 3 SEEIFHEE RO LREETE S KE R HEN
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» WFEE AT ROKE BolEs

2.2.3 JFEIEfETH SLA S A R A

AEHERC 107 FaTER S P BRI AR - Bi&i S B 8ERET
A ST B BASE - dHASp R ARG E ~ MR EGHIEE A T3\~ A [F R R
B A F RO Y K OIS - R RE R R GIAIRERE A KK 22 B
FAOKIFKE ~ B3 BAAOKEHE ~ TIEE T /KE R Pk 2w B
J3& 757K pm B R K B K Z2 5k 2 /KA B L RO 2 T B A R B A v

A B E IR DU A5 KR Rt U7 1) DABER 20 R st e =
FESEa T MR RRAS - Heop RO Es B pn R ~ BRim e B S —IHEAEE o
W HIEBCE S ENIHE - REATINRIGREI R L RE TR EE S dn > DUINEAE
IKE RGP 2 A B E) © PrIbZS0 > &ff/RE e GIS #hEE &R ~ B
R KE R E R R & ~ BR/KE R BEERETIIRE > HHE A8 ~ THAE
FePa IR G AR BaR &R - DA - A TIEER 9 H5epofiiH

FE TS 3 Bt LA E PR iR e -

l

|

— - REERSITE

(—) BIEKERCHT
@Eﬁﬁﬁﬁ’%ﬁ&iﬂﬂ“g ’ @@%Eﬁ KB BT AET TR > A0 I
FEPERETZE RS - B8 LTE Sy Enfer AR B K E e > 5
S A B R A S5 (0% 2.18)

® 2.18 WEHRZKERHTTE

BURITE A o hR RIS ERRIR

pH Atlas/EZO™ pH Circuit silver chloridtt(e) E4H Probe/pHO0
e % f AtIas/Conduc|:<t|i_\r/jt1yo)K 10 Kit (#EC- 5 uS/cr;S;(c)riOO,OOO
DO —t AtIaS/EZOTMgESU?tlved Oxygen 0 ~ 20.0 mg/L

mE ‘ Sensirion/SHT30 -40 - 125 °C

(=) LTE s
FRF B mini-PCle BECISGE » J7(HZ08 B SR eI SRR -

Fil LTE Cat.1 5] FFk 7485 10 Mbps Ak 7455 5 Mbps

. JRET {44875 EDGE fiI SWIGPRS 4845 » ELA {0 £E8 Mo s
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» A E S RRECST ZIHYER R T AR E TAF - WPk B E HI4gs sk
fhi GNSS P - FROIMER R E TR AR E I AIIER -

(2) EMEREm R

B EEAE% 80MHz ) ARM Cortex-M4 FEHIZENRL - NET
Bl R T B P R o BEE A T FlexPowerControl | AT {{R4E
o es SR BNy B S i - SE R AR R E R R E TR
THFE » RUAIERHE Mgz IE 25y SD fEME 7 if - TR ERFERHEEFE
SD Card = -

(1) R ER

(ERsCHA IR B e RS - BAIES ~ BB AR A BRI fReE
A - A6 Class 1 EEER BIRVER BARLET » FIiRF AC B DC -

(71) ECHI=stH4E b BLgE e

KR béﬁ%ﬁ%’ﬁﬁﬁﬁj SEFERY MSPA30 - (] 12C ER31EERME
PR e SREOIES - WA UART &k E e - (BB IRERRYTE
Ko AR R A -

(N) SHEMEERE Y

PRI 18650 #HEEM > Rilt Rfahi) - IEERTES R « 42
M KRB - NaE A RS IR i A R > AR
A TEOREE ~ AR OREE f = R AR S R B Oro - BRI
B IR - o ARV ER R~ B R S I A
BE - AT RE EEAME TS BB I > ORIF RS2 RE B m] SR -

() FhEsE

{# FH 1P66 4% ABS ¥EIEM B [7KFE - Fala A/ 120 mm x 150
mm x 100 mm » E&E4Y 3 kg 5 /KEECHITEGAE MO B M e
REARREE AN B DUEIEEE - FRESE AKRERE - &g

AREER A RE E - BRI ZEFFK ~ PIEEZ DheE » &7 ~ fEHE (
H1E 2.100 K& 2.101) -



FHE - BRI R KE R ES

B 2. 101 SFMekE

= BN RE TR
FF B LR DU MR P /KR R 3tat o 1) - satill | #igest ) &
TR }f;?ﬁﬁ'f*iﬁ%k?rmﬁﬁlizﬁ SRS BEISIRE A > Hp i a]
RIFEER SN (20 rEEEN 2 8) - HEKE ﬁgﬁ@ﬁ)ﬁ’aﬁ%ﬂ@
RefEf e+ - Hn 7J<ﬁ@J:/}3?§T/B¥ (/DA EEEE N 5 /R -
TERRIEZE S5 AR - BHASAY) ”HF/\%EZ;Q%E’“IE: (fE 2.102) -
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KE ARG ~ F5 R BB IER IR

AU £ R R R K B S 1= FEAT 7K R B

FHf%ka KR ~ TRVEIE ~ 0]« JERISIE : HEKE )l
I~ - TGRS/ NI R R B
'EEAAF REAR FT ROV . e ¢ 145/ 10F)

VORISR © 1 58/ 08

B 2102 B Easess N B A 155

=~ Eiiﬂﬂ%ﬁf%iﬁ% b
H Ed7 BEKERNESREEER - HAY RSG5
zt%@z—%zzx EHEFEEZ%;E BIURMEGRRCERVAEBIE > BRGERAT (
2.103~[&E 2.105):

(—) pH =5

1 WHAREERIE « ROARE=EY pH 4~ pH 7~ pH 10 B8R » %
= R E T -

2. REFHEIENER © 5HEC pH 2.3 740% » R B ECHIES B AN = 1] 12
N HERERE SR E M

3. RIGHIENIGIES - SHEC pH 7.9 87 » i & IR AN 200 12
INEF o RRETERES AN TR ENEE R & T pH0.5-0.8 /4 - 18
e RIC R [F R R SR R MK S E RS R IR
HE I —E 8V ZE - RS BRI EEARR P T RN 28 % -

4. Welm(E UIHA © B EEHIESHS pH 2.3 B pH 7.9 884k » ATRLRE L
ENERES - HNEE /KIS F G R 54 & 8 b
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FHE - BRI R KE R ES

(a) Wi REERRIE
, J "‘0—0—.—\

3
2019/07/2416:24 2019/07/24 16:31 2019/07/2416:38 2019/07/24 1645 2019/07/2416:53 2019/07/2417:00 2019/07/2417:07 2019/07/24 17:14 2019/07/2417:21

(b) RREREpH2.38 &

3
29
28
27
26
Tas
24
23
2.2
21
2

2019/07/24 16:48 2019/07/24 19:12 2019/07/24 21:36 2019/07/25 00:00 2019/07/25 02:24 2019/07/25 04:48 2019/07/25 07:12 2019/07/25 09:36

(c) R g 1748

I N )

pH

a

3

—
2
2019/07/25 09:36 2019/07/25 10:48 2019/07/25 12:00 2019/07/25 13:12 2019/07/25 14:24 2019/07/25 15:36 2019/07/25 16:48 2019/07/25 18:00 2019/07/25 19:12

(d) ERREHpHT 9B R

9
89
88 oy
87
86
Es8s
84
83
82
81

8
2019/07/25 17:45 2019/07/25 18:51 2019/07/25 20:09 2019/07/25 21:1 2019/07/25 22:33 2019/07/25 23:45 2019/07/26.00:57 2019/07/26 02:09 2019/07/26.03:11

[ 2.103 pH EAIZSIEE KA ER

() HEER
1 RISHEEM T SN R EHR RITRINEE 6mylL fet
KR - R RIS TR - B MEFEATIEB)2 L > (8

S B s P AT S DL 5 4 £ T -

(a) DO (mg/L)

N B O ®O

W A == Lo

0
2019/07/0516:48  2019/07/06 00:00 2019/07/0607:12  2019/07/06 14:24  2019/07/06 21:36  2019/07/07 04:48  2019/07/07 12:00  2019/07/07 19:12

B 2.104 BEEHIZERE e EER
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(2) EEEER
1. WHEEEAERACE © BUllEs/26 50 EC 84 ~ EC 1413 ~ EC 12880 5
IR > AERERE = HAREMREE -
2. REFHEHRER 1 (AL EC 98 5K - Wi &R
AJGEM 6 /N - AErEFE B E T
3. RIFfETEEER 2 * (LA EC 620 &K » IR & RHIE:
A 9 /Ny > HEREFE B E R -

EC 84 - EC1413 - EC12880 AR IHE

= 8500
o 4500
-500
440 443 446 4:49 452 455 4:58 5:00 5:.03 5:.06
(b) R—
RS RS2EEC 988K
120
o 70
20
12:00 13:12 14:24 15:36 16:48 18:00 19:12
led = R e T —
' R 53 SHEC 62088k
700
650
g 600
9
550
500
0:00 1:12 2:24 336 4.48 6:00 7:12 8:24 936 10:48

B 2.105 ZHEERERVHIESIRE MM B
Vg ~ Sigibias

(—) RIEESE MG
ATHAE TSRO m R AR A 36 [ - RSL B SR R
 WURETERY 7 H 22 81 23 H 2 RREEHE BT E IR - PR
oA EIRREAN o HESIAE B ZREREE P ak R G B R BRI - 7
FREENEAEAE AR 0.9 mg/l > B {EASEAREE > A AH
AIEAHH L RER T 2552 5 B B REEEN - FREEESR
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2019/7/22 09:34)

2019/7/22 09:34)

FHE - BRI R KE R ES

DO A4 EFF 2mg/L » 2 2n @852 F A HES) » BEFIRE T 1
BRI E R > BB ESEmERER > HSAREET
YIMERE T e R BURSTRIERNESS gt - ESLLE
BRI I 2 5RO « BEAAE S BRTTE pH BRI ZS EL -7 IR
HIEREHERIR I —E Ry 22 A0 HAROHITEAY RS B A8 H
e ([& 2.106) -

()

BHL B2 BH3.
— -
Il i
2019/7/22 j4:24 2p)e/7/22 19:12 2019/7/23 00:00 2019/7/23 04:48 2019/7/23 09:36 2019/7/23 14:24
DO (mg/L)
[ H ﬂi TS SIS ES5E . 1R7/23 13853TiR (2
i L \' MIA0 = I3 IRT/Z5 LOFNTI 15 RE i:/
— . e
2019/7/22 Ja:24 2pJo/7/22 19:12 2019/7/23 00:00 2019/7/23 04:48 2019/7/23 09:36 2019/7/23 14:24
Temperature (°C)
T, .
2019/7/22 j4:24 2p)9/7/22 19:12 2019/7/23 00:00 2019/7/23 04:48 2019/7/23 09:36 2019/7/23 14:24

2019/7/22 09:36)

FHA

Z 00 “,?._
® ZLRE g . — oy
EBDOX FEBMERZFEDO BEEESDOE

(=)

k3

d

#30.9(mg/L) R Framgl) || BeERs

B 2.106 AAHEIEASIEHE

TR A= SR AR

AEFER 8 B 12 fltaE bR ETEONE - EUHIZE
BOEER AT 1 £ FRENEEREH 1~-2 X R®
09/16~10/12 = R4 B HIAE B IG5 IR - SERER T 96% » £ HITEAE
HEFE 85%LA I - RIARAF » BERSELFHMETEE - T DUKIGREHLER
RN FORTAH A R > KSR KR A YR &
fRE ([E 2.107 ~ 3 2.19)-

pH BESEE Y 7~7.2 &R > ORIGEHCER S ; DO BEA5H
EFR 1~ 6 &M - B RHIESESI S 5~ 6 /ot wHEAl
RFEESIE - gfFE 1 /ot 5 IR ERENRE: > pH 22 DO BaZ2F|
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W RS - 8/24 WefRl 8% > BRI RENRIELRH

HHHVERERE

E 2.107 Iﬁﬂhéﬁ%/&i%ﬁwﬂa"ﬁ
#F 2.19 THthed et BisizRaE R (1/2)

RRNEE

B

'H (& 2.108) -

2N e

s | /
» 8/26 rhg EC EUHIME (EAEEIHMRHEE) - Iﬂ%ﬁﬁﬁ
RCHITRAHET TR A E - (RERFT QEEE?%ZFE HMERSE RN
AR DR

#mETiEE | 09/16~10/12
SUECERER | 91.86%
BHITE pH Temp EC DO
HEMRE 99% 96% 84% 86%

BAg A EETE TR ¢ (5 ROV E - B E ) T BN E)
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pH
H L
78
76
72 . ° ® > 06 Y
7
2019/9/12 00:00 2019/9/17 00:00 2019/9/22 00:00 2019/9/27 00:00 2019/10/2 00:00 2019/10/7 00:00 2019/10/12 00:00
Temp. C
35
L]
30
25
20
2019/9/12 00:00 2019/9/17 00:00 2019/9/22 00:00 2019/9/27 00:00 2019/10/2 00:00 2019/10/7 00:00 2019/10/12 00:00
EC us/cm
550
500
450 *
400 e ]
350 . .
300
2019/9/12 00:00 2019/9/17 00:00 2019/9/22 00:00 2019/9/27 00:00 2019/10/2 00:00 2019/10/7 00:00 2019/10/12 00:00
DO mg/L
8
[ ]
6
4
2
0
2019/9/12 00:00 2019/9/17 00:00 2019/9/22 00:00 2019/9/27 00:00 2019/10/2 00:00 2019/10/7 00:00 2019/10/12 00:00

B 2.108 THAReA RS EHIEEE R (2/2)

(2) FITEMERHUE

8/27 FItAEEIEMIES (18 2. 110) - iat 8/27 17:00~8/31 01:01
[B] Z B SE BRI BR B BRI RAF - pH &UFE 7.5 ~ 85 2]
EC &Jf£ 250 ~ 280 Zf#] : DO %@E 5~ 8 ZfH » AKIRERIE AL
BERERY)  BRARTEAN e - & 2.5 RFEFEHEE  REREL
FHREINEAR 2T 1A ﬂ?fﬁfa,\\\ﬁfﬁﬁ{ﬁﬁ%ﬁ— (% 2.20~ & 2. 110

B 2.109 EMERHURAEE
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KE RGP BRI IER ks
® 2.20 EMBERESURSEAEEERL/2)

Aat iR

10/25-11/12

BIRTTRE

98%

BRI

pH

Temp

EC

DO

BiEmE

99%

97 %

99 %

98 %

pH

10/24 0:00 10/26.0:00 10/280:00 10/300:00 11/1 0000 11/3 0:00 11/5 0200 1147 0:00 11/9 0:00 11/110:00 1113 0:00

Temp.C

W T

EC (usfcm)

e ® o

DO (mg/L)

2 .
10/24 0:00 10/26 0:00 10/28 0:00 10/30 0:00 13/1 0o 11/3 0:00 11/5 000 1347 000 11/9 0:00 11/11 0:00 11/130:00

B 2.110 EMEEDLRERENE(2/2)
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» WFEE AT ROKE BolEs

o) &L

PR B B EOEE - BEER - i H AR £
A2 AR -

AT ATEBS L 2 TC S SR K K LU - AP
B B R ITRE T BRSSO R
KR > BIRETERYT 2 /M LRI R ER
AT T 555 JRRT ) A A A R SR ) 5
Wl (B 2.110) -

8/289:36 8/28 14:24 8/2819:12 8/29 0:00 8/29 4:48 8/299:36 8/29 14:24 8/2919:12
Temp (°C)
34
32 A
% ! “ N
L]
28
26
8/28 9:36 8/28 14:24 8/28 19:12 8/29 0:00 8/29 4:48 8/299:36 8/29 14:24 8/2919:12
EC (us/cm)
40000
30000
20000 8
o
10000
0 o
8/28 9:36 8/28 14:24 8/2819:12 8/29 0:00 8/294:48 8/25 9:36 8/29 14:24 8/2919:12
DO (mg/L)
20
15 °
20 N & '.
5 M
0
8/289:36 8/28 14:24 8/2819:12 8/29 0:00 8/29 4:48 8/299:36 8/29 14:24 8/29 19:12

B 2. 111 &) EeeE
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224 BEER=E—7KEBRH

—_ N

126

TAEIHER I

AN AR F/KE AT S RS A5 - [RIHRE A S s B B
SEEROTHESD > (EEMEE R - A - RERE - EEAK
Bife H B S SR S0 (F i S B e T ae 2 ¥ — (UK Bl fp e & I 1T Z Bt
FrERIER TR - BISNREAtA S REAHRR AR ER - A LB sAy /K8 B Ae
U A AR OKEBNEEESE - AstERLIBI# 2 pH ~ O ~ BEE =
G ECIESH AR > DA ERGt T VE AR S B EOKE N - PR
SR TTZE > Ry T — PR B AR S R B T A 2

107 FEFE R E 2 [EE A /K E BN - BOHsE HAERE © pH ~ JRE
HEE - iR K SCOD - HIGHUKERRRINE - WRCARIHE - R
LA o FERANRIAEIRSAVESMIE 2 KBS o DRI S i
FWE R EFDRE - AHRERHE > ABFRR SR T - AR
A HARIRME « SCARSTERLL pH ~ JRE ~ B8R = & — BRI A A g
EHEE - EEBRDIEMSA RS - ME/KEEAIEE - Z5 BB
B s B m H Y - AR AT SR E Z EE 2UKE RS > A~ EA
By~ K SCOD ZEHIMA » 5] DUBAEAEE B R4 AT -

BEAD - EE R =G — 7K RIS B A AT 2 7K AT RE S e
RS KA TR [ S HERL T« T 4 B A SE B ke B AT T R4 AT
VB R/ KB R e Z 20 Bl - P B e e ] e =K B At -

- FEK A

EEX=a /KBRS - AERA pH ~ Inf ~ BEE =& U
> Be Bk HEHA - RIBARAOKE BRI Z (EHKE - EITEIEET
ZEHBUEEGT  IRBAREREER > SMEEc 2 BEE TEREA N - P
AR b AL > DN EHEREANE A - PR e AU 2R o 2 Thise
Ah o ER AR BT TR A M DU R - IR A A VIR A R R

RetE RHEFKESBENEREEBIREN: - DUEREERH -
AR IR INABEA =& —/KERHEE - bR 1 BB /K R EAE A
RGN LUK [ B AP £ 51 > &8 i IE R e Pl T B I =8 Z i 2R
VIEbR - BV IR E B AEYIRRAY AL > R RIS R EFR - HECRE M



» WFEE AT ROKE BolEs

MIERENE - HUFZE T VAR bk ~ RENE L - DURSRIEE S - T E i
FFATTE 2. 112 For - Br T 2HRENS - BB IR E R
Zig gLy > Dsegm ENAVREREN: - MRIEARFA T E 2. 113 Fr -

v (P ok RIGEGE R A v )
wé# v (1 2k R AT R R )

Iw‘&

(@)

B 2.112 EIERAER T VELE © (B ~ (0)EEHE > R (O) R -

-

pH4 ‘
t::jJ*,@WW‘_r>Kl[—:;)

N——

B 2. 113 EHISRRERRF

= - HIEEERIEY

B F KNS SRR BRR M > DU ER 4RSS - sk
RIERFIABER =& KE RGNS - ME%E TN fmmEs %k - B
S R FOEE - Hih > BRI SEREBRRED  SRSNE
SHRCHIBAR AR RS B - DL R AR S R I B AR RO SR - MR OIS 1Y
EOHIR e o R RS 2 SR A RIS o o e = 0 B
SR [EIHY NUEDHBETEEL > EERALAIE 2. 114 FoR 0 LIERA Kamoer
INRUEDE B ES $E » FT (KA R R — P I R s A AR ( 15 x 25
mm?)EZERE ETIAE (08 2. 115 FToR) -
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B 2. 114 [EEEHERE e e s ARt

 MNEEEH . 588

(1) Curielet (:i)_CooIaquH:*gz (b) X 512188 o35 %
P22L 158 Eia

size  25%*25*12.5  50*25%25 (a) 1010 —
5V0.5W 6-12V3W ”” A iftF (b) 2%2  15*25
40mL/min  240mL/min (12V) Ty / BT : mm?

B 2115 &RE/NIEHEEA EHEEE ) 2R R R

S E R =5 — ENE B G /A R IERAR - TE R R A By
BN > HAFSELRAZE e 2. 116 Air > HUFEERIEZ HHENR 2.
21 Fi - R e FURCHI s < ERG AR AE 2. 117 Fiom -
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. ARERREI R KB R M =HE THREM R B E R EAE
2 ] Kl nE {LERER | &) S ny LERER FRE | KR g {L2RER &) 3 3 Kl 21 LEREE |FRE |, "

W ot | A IR HAN AR | | BRI |RRER RN KR | gy | T | (ARER AN om | on | wwse | mma | wn | BB | | SRR CEWER BAK) o | ony | wmm | Lomam | | an
BEFLI L 208 | 82 1113 — — 29| 77 1184 — — o1 | 05 71 — — 1 05% | 61% | 64% — — EHE £15% — — | pass | pass | pass — — | 100%
HiFO2 209 | 70 1080 212 | 17 1227 03 | 07 147 14% | 10.1% | 13.6% B £15% pass | pass | pass 100%
B3 24 | 82 1115 — — 27| 75 1282 — — |07 ] 07 167 — — [ 31% | 86% | 149% — — + | 4 +15% — — | pass | pass | pass — — [ 100%
O 4 212 | 77 966 — — 216 68 1137 — — |04 | 09 171 — — | 19% | -116% | 17.6% — — EHER *15% — — | pass | pass | fail — — | 67%
BFOIYS 203 | 72 1020 — — |214] 67 1085 — — L1 | 05 65 — — | 54% | 69% | 64% — — EHE £15% — — ail | pass | pass — — | 67%
Frroyi 6 213 | 58 1312 22 | 69 1226 09 | L1 -86 42% | 190% | -65% 4| 4 +15% pass | fail | pass 671%
BT 21| 59 1193 — — |21 68 1181 — — 00 ] 09 -12 — — 1 00% | 153% | -10% — — + | 4 +15% — — | pass | pass | pass — — [ 100%
Frroii 8 24 | 17 1386 — — |24 67 1205 — — 00| -10 -181 — — 1 00% |-130% | -130% — — + | #l *15% — — | pass | pass | pass — — | 100%
HrF-Cil_8C 215 | 7.1 1079 — — |24 67 1199 — — 109 | 04 120 — — | 42% | 56% | 11.1% — — EHE *15% — — | pass | pass | pass — — | 100%
FFOYIL9 230 | 66 1362 25| 67 1216 05 | 01 -146 2.2% | 15% | -107% i | 4 +15% pass | pass | pass 100%
HiFOi_10 27| 18 1223 20 | 67 1248 03 | -1 25 13% | -142% | 20% B +15% pass | fail | pass 67%
Bl 24 | 69 1062 — — 231 ] 67 1280 — — 07| 02 218 — — [31% | 29% | 205% — — + | 4 +15% — — | pass | pass | fail — — | 67%
HUF-CI_11C 20 | 76 1118 — — |29 66 1215 — — |01 -10 97 — — | 04% | -132% | 87% — — EHE £15% — — | pass | pass | pass — — | 100%
Sririg_12 201 | 87 834 — — | 198] 79 906 — — | 03] 08 72 — — |-15% | 92% | 87% — — EHER *15% — — | pass | pass | pass — — | 100%
HiF-Ogi_12¢ 19.1 | 72 856 200 | 79 973 09 | 07 117 47% | 97% | 136% B +15% pass | pass | pass 100%
Frrogi13 199 | 64 1178 — — |210] 74 1144 — — 11| 10 34 — — | 55% | 156% | 29% — — D! +15% — — | fail | pass | pass — — | 67%
O 14 208 | 80 974 — — |212] 73 1174 — — 04| 07 200 — — | 19% | 88% | 20.5% — — EHEE £15% — — | pass | pass | fail — — | 67%
HrrCii_Ls 207 | 8.1 1348 — — |217] 73 1248 — — 10 | 08 -100 — — | 48% | 99% | -14% — — EHE £15% — — | pass | pass | pass — — | 100%
HiFOil_16 216 | 79 1114 212 | 70 1125 04 | 09 11 -18% | -113% | 10% B £15% pass | pass | pass 100%
Brfrgi17 210 | 7.1 1197 — — |217] 70 1185 — — |07 ] 01 -12 — — 33% | -14% | -10% — — + | 4 +15% — — | pass | pass | pass — — [ 100%
Hrro_1s 26 | 68 992 — — 219 68 1167 — — [ -07] 00 175 — — | 31% | 00% | 17.6% — — EHEE *15% — — | pass | pass | fail — — | 67%
Srrrig_19 238 | 85 1481 — — 230 85 1397 — — | -08] 00 -84 — — | 34% | 00% | 5% — — EHE *15% — — | pass | pass | pass — — | 100%
HiFOi20 25| 86 1162 234 | 85 1400 09 | 01 238 40% | -12% | 205% BN £15% pass | pass | fail 67%
g _21 236 | 88 1640 — — 240 ] 85 1451 — — |04 ] 03 -189 — — | 17% | -34% | -115% — — + | 4 +15% — — | pass | pass | pass — — [ 100%
FrrOglA 25| 719 1733 — — |24 88 1494 — — | -01] 09 239 — — | -04% | 115% | -138% — — BHER *15% — — | pass | pass | pass — — | 100%
OB 208 | 8.1 1246 — — 203 ] 81 1271 — — | 05] 00 25 — — | 24% | 00% | 20% — — EHE £15% — — | pass | pass | pass — — | 100%
JiFOYIC 183 | 82 981 — — 194 | 76 1090 — — LI | 06 109 — — | 60% | -73% | 11.1% — — | 4 +15% — — fail | pass | pass — — 6%
HrrOgD 185 | 77 1253 195 | 78 1109 10 | 01 -144 54% | 13% | -11.5% | #l +15% pass | pass | pass 100%
HiF-O31_DC 195 | 83 1091 — — 196 ] 79 1125 — — o1 | 04 34 — — 1 05% | 48% | 31% — — + | # +15% — — | pass | pass | pass — — | 100%
rTLI_E 208 | 85 1141 — — |201] 78 1201 — — |07 07 60 — — | 34% | 82% | 53% — — EHE *15% — — | pass | pass | pass — — | 100%
BEFCF 205 | 67 998 — — | 195] 76 1097 — — |-10] 09 %9 — — | 49% % | 9.9% — — | 4l £15% — — | pass | pass | pass — — | 100%
B O8LG 196 | 86 1198 204 | 84 1346 08 | 02 148 4% | -23% | 124% + | 4l +15% pass | pass | pass 100%
i OgH 192 | 72 1445 — — 200 81 1246 — — o8] 09 -199 — — | 42% | 124% | -138% — — D! +15% — — | pass | pass | pass — — | 100%
HT-C T 204 | 78 1062 — — 193] 76 1084 — — |11 02 2 — — | 54% | 26% | 20% — — EHEE £15% — — uil | pass | pass — — | 67%
L a 208 | 80 1166 — — [ 200] 80 1227 — — | -08] 00 61 — — | -38% | 00% | 53% — — EHE *15% — — | pass | pass | pass — — | 100%
B b 195 | 90 1116 196 | 79 1151 01 | -1 35 05% |-123% | 3.1% B £15% pass | fail | pass 67%
HrFOi e 207 | 72 1277 — — 201 ] 81 1252 — — [ -06] 09 25 — — 12.6% | -20% — — + | 4 +15% — — | pass | pass | pass — — | 100%
O d 183 | 76 948 — — |192] 77 1077 — — 09 ] ol 129 — — 13% | 136% — — EHE *15% — — | pass | pass | pass — — | 100%
BFC e 201 | 73 947 — — | 194] 78 1089 — — | 07] 05 142 — — 69% | 149% — — EHE £15% — — | pass | pass | pass — — | 100%
HF O T1 214 | 9.1 1569 222 | 87 1480 08 | -04 -89 -44% | -5.7% +] +] +15% pass | pass pass 100%
HiF Oy T2 209 | 80 1546 — — 219 85 1393 — — 10 | 05 -153 — — 62% | 99% — — + | 4 +15% — — | pass | pass | pass — — [ 100%
B O_T3 233 | 88 1551 — — |25 85 1373 — — |08 03 -178 — — 34% | -115% — — BHER *15% — — | pass | pass | pass — — | 100%
O T4 246 | 713 1406 — — 237 81 1290 — — | -09] 08 -116 — — 10.9% | -83% — — EHE £15% — — | pass | pass | pass — — | 100%
BrF OIS 203 | 70 1068 200 | 8.1 1242 03| 11 174 15.7% | 163% EHEE £15% pass | fail | fail 33%
HiFOI_T6 193 | 67 944 192 | 76 1073 0.1 | 09 129 134% | 136% B +15% pass | pass | pass 100%
B O T7 197 | 71 1340 — — 204 ] 81 1288 — — o7 ] 10 52 — — 14.1% | -38% — — + | 4 +15% — — | pass | pass | pass — — | 100%

196 | 83 1111 — — 206 ] 82 1145 — — 10 | 01 34 — — 12% | 3% — — EHE *15% — — | pass | pass | pass — — | 100%
218 | 8.1 1142 — — |28 86 1038 — — | -10] 05 -104 — — 62% | 9.1% — — EHEE *15% — — | pass | pass | pass — — | 100%
209 | 87 718 198 | 78 937 11| 09 159 5.3% | -104% | 20.5% + | 4l +15% fail | pass | fail 33%
201 | 76 1018 — — | 206] 85 943 — — |05 ] 09 15 — — | 25% | 118% | -14% — — DR +15% — — | pass | pass | pass — — | 100%
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0 | "M | hotemd | e | (g | (O | P |umholemd | med | gy | €O | P |umbolemd | ag) | gy | KR | PO | BB | (LRBER | AR ) oo |0 | o | gl | (e |OR [P | B | (LERER | AR | S5
23.7 6.6 959 64 0.06 229 64 1115 49.8 0.00 -08 | -02 156 -14 -006 | -34% | -3.0% | 163% -21.9% — +1 +] +15% — pass fail pass — 75%
218 6.5 1287 49 0.01 21.5 6.5 1274 46.7 0.00 -03 0.0 -13 -2 -001 |-14% | 0.0% -1.0% -4.8% +] +] +15% — pass | pass pass pass — 100%
213 6.3 1369 46 0.21 22 6.5 1256 511 0.30 09 0.2 -113 5 0.09 4.2% 3.2% -8.3% 11.1% 42.9% +1 +1 +15% +50% | pass | pass pass pass pass 100%
229 | 6.1 1172 65 0.00 22.1 6.5 1221 488 0.00 -0.8 04 49 -16 000 |-35% | 6.6% 42% -24.8% — *] +] +15% — pass | pass pass pass — 100%
234 | 77 1357 49 0.07 229 6.6 1245 56.9 0.00 -05 | -L1 -112 8 007 |-21% |-142% | -83% 16.3% — +] +] +15% — pass | fail pass pass — 75%
243 75 1011 41 0.05 244 6.4 911 536 0.00 0.1 -1.1 -100 13 -0.05 04% |-147% | 9.9% 31.6% +1 +1 +15% pass fail pass fail 50%
26.1 7.1 1118 81 0.07 25.1 7.6 1153 740 0.00 -1.0 0.5 35 -7 -007 |-38% | 7.0% 3.1% -8.3% — +] *] +15% — pass | pass pass pass — 100%
23.3 74 987 46 0.02 24.2 7.1 914 554 0.00 04 -0.3 <73 9 -0.02 1.7% | -41% | -74% 20.4% — +] +] +15% — pass | pass pass pass — 100%
20.1 6.5 1976 51 0.13 19.7 75 1830 67.7 0.00 0.4 1.0 -146 16 013 | -20% | 155% -74% 31.6% -100.0% | *1 +1 +15% +50% | pass | pass pass fail fail 60%
26.0 6.2 827 73 0.00 250 64 844 55.7 0.00 -1.0 0.2 17 -17 0.00 -38% | 32% 2.0% -23.7% — +1 +1 +15% — pass | pass pass pass — 100%
232 | 90 850 70 0.08 236 | 19 746 60.3 0.00 04 -1.1 -104 -10 -0.08 1.7% |-12.2% | -12.3% -13.8% — +] +] +15% — pass | fail pass pass — 75%
279 9.0 1562 185 0.25 275 8.6 1460 76.0 0.20 -04 04 -102 -109 005 |-14% | -4.5% -6.5% -58.9% -20.0% +] +1 +15% +50% | pass | pass pass fail pass 80%
& 103 212 9.7 3923 16 0.10 218 9.8 3666 44 0.01 0.6 0.1 -257 -12 -0.09 2.8% 1.0% -6.5% -72.5% — +1 +] +15% — pass | pass pass fail — 75%
SEITEEE 104 230 | 73 742 45 0.02 232 | 66 640 54.6 0.00 0.2 -0.7 -102 9 -002 | 09% | -9.6% | -13.8% 20.5% — +] +] +15% — pass | pass pass pass — 100%
ST HEE 105 277 9.2 1764 53 0.03 27.1 8.1 1633 735 0.00 -0.6 -1.1 -131 21 003 |-22% |-120% | -74% 38.9% — *] +1 *+15% — pass fail pass fail — 50%
LIl TR 106 26.2 84 1572 61 0.27 26.8 78 1429 60.8 0.20 0.6 -0.6 -143 -1 -0.07 23% | -7.1% 9.1% -1.0% -25.9% +1 +] +15% +50% | pass | pass pass pass pass 100%
R TERE 107 222 | 68 2216 92 0.14 216 | 70 2357 476 0.00 -0.6 0.2 141 -44 -0.14 | -27% | 3.0% 64% -48.3% -1000% | *1 +] +15% 150% | pass | pass pass fail fail 60%
$EILTEER 108 223 9.1 1161 67 0.24 229 8.6 1027 73.1 0.30 0.6 -0.5 -134 6 0.06 27% | -5.5% | -11.5% 8.7% 25.0% +] +] +15% +50% | pass | pass pass pass pass 100%
Sl TEEE 109 20.1 4.7 1375 96 0.02 19.5 5.7 1285 453 0.00 -0.6 1.0 -90 -51 002 |-30% | 212% | -6.5% -52.8% +1 +1 +15% pass | pass pass fail 75%
B TEE RDOL 220 | 9.0 1117 88 0.00 222 | 85 1025 74.2 0.00 0.2 -0.5 -92 -13 0.00 09% | -56% | -83% -15.3% — *] +] +15% pass | pass pass pass — 100%
11 T2 RD02 249 | 81 1051 56 0.16 254 8.5 1106 65.6 0.00 0.5 04 55 9 -0.16 | 20% | 49% 5.3% 16.3% -100.0% | *1 +] *+15% +50% | pass | pass pass pass fail 80%
il TEEE RDO3 263 95 1444 92 0.00 26.1 89 1289 80.1 0.00 -0.2 -0.6 -155 -12 0.00 -0.8% | -63% | -10.7% -12.9% +1 +] +15% pass | pass pass pass 100%
L TEE RDO4 20.5 74 2594 96 0.08 216 | 7.7 2702 8.7 0.00 1.1 0.3 108 -17 -008 | 54% | 4.0% 42% -18.0% — *] *] +15% — fail | pass pass pass — 75%
I TZEE RDOAC | 266 | 77 1310 85 0.08 258 84 1120 63.2 0.00 -0.8 0.7 -190 221 008 |-3.0% | 9.1% -254% — *] +] *+15% — pass | pass pass pass — 100%
BT = _RDOS 27.1 8.3 1183 85 0.01 270 8.2 1344 63.5 0.00 -0.1 -0.1 161 -22 -0.01 -04% | -12% -254% +1 +] +15% pass | pass pass pass 100%
L TEEE RDO6 260 | 6.8 1339 53 0.01 26.8 79 1326 58.0 0.00 0.8 1.1 -13 5 -0.01 3.1% | 162% 9.4% — +]1 *] +15% — pass | fail pass pass — 75%
I TR RDOT 240 | 6.1 1473 58 0.02 236 | 6.6 1377 65.7 0.00 -04 0.5 -96 8 <002 |-17% | 82% 13.3% — +] +] *+15% — pass | pass pass pass — 100%
il 229 6.3 1166 53 0.14 23.7 6.1 1032 49.6 0.10 0.8 -0.2 -134 -3 -0.04 3.5% | -3.2% -5.7% -28.6% +1 +1 +15% +50% | pass | pass pass pass pass 100%
il T2EEE RDO9 24.7 56 1255 60 0.01 23.8 64 1218 59.3 0.00 -09 0.8 -37 -1 -001 | -3.6% | 14.3% -2.0% — *] +] +15% — pass | pass pass pass — 100%
TR RDIO 28 53 1248 58 0.02 233 64 1261 513 0.00 0.5 1.1 13 -1 <002 | 22% | 208% -1.0% — +] +] +15% — pass | fail pass pass — 75%
EilT 24.5 6.8 1417 75 0.00 234 6.7 1446 66.9 0.00 -1.1 -0.1 29 -8 0.00 -4.5% | -1.5% -10.7% +1 +1 +15% fail pass pass pass 75%
23.3 59 1731 55 0.26 22.9 6.7 1492 65.3 0.30 -04 0.8 -239 10 0.04 -1.7% | 13.6% 19.0% 15.4% +1 *] +15% +50% | pass | pass pass pass pass 100%
196 | 6.5 1590 72 0.17 19.5 7.1 1871 61.8 0.10 -0.1 0.6 281 -10 -007 | -05% | 9.3% -13.8% -41.2% +] +] +15% 150% | pass | pass fail pass pass. 80%
213 | 104 3153 5 0.18 22.1 99 3624 4.5 0.00 0.8 0.5 471 -1 -0.18 3.8% | -4.8% -14.5% -100.0% | *1 +1 +15% +50% | pass | pass pass pass fail 80%
184 8.1 1605 50 0.01 18.7 7.0 1824 56.5 0.00 0.3 -1.1 219 7 -0.01 1.6% | -13.6% 13.6% — +] +] +15% — pass fail pass pass — 75%
19.5 6.8 2032 42 0.01 18.8 7.0 1831 57.1 0.00 -0.7 0.2 -201 15 -001 | -3.6% | 2.9% 37.0% — +] +] +15% — pass | pass pass fail — 75%
20.0 7.5 1979 73 0.01 199 15 2061 764 0.00 -0.1 0.0 82 4 -0.01 -0.5% | 0.0% 5.3% +] +1 +15% pass | pass pass pass 100%
I THE W04 19.8 73 1941 91 0.00 19.3 74 2001 70.7 0.00 -0.5 0.1 60 -21 0.00 -2.5% 1.4% -22.5% — +1 +] +15% — pass | pass pass pass — 100%
EITEE WO0S 200 | 7.6 2096 76 0.02 19.3 7.8 2096 81.6 0.00 -0.7 0.2 0 6 -002 | -3.5% | 2.6% 7.5% — +] +] +15% — pass | pass pass pass — 100%
194 8.0 2034 67 0.03 19.1 75 1994 70.5 0.00 -0.3 -0.5 -40 4 003 |-15% | -6.3% 5.3% — *] +1 *+15% — pass | pass pass pass — 100%
19.7 8.0 1625 81 0.07 18.6 73 1889 63.0 0.00 -1 -0.7 264 -18 007 |-56% | -8.8% -21.9% — +1 +] +15% — fail pass fail pass — 50%
SR TEE W08 22.3 6.8 1907 44 0.04 212 | 6.7 1630 59.1 0.00 -1.1 -0.1 =277 15 -004 | -49% | -1.5% 33.3% — +] +] +15% — fail | pass pass fail — 50%
LT 235 9.6 2468 123 0.00 229 88 2518 106.6 0.00 -06 | -08 50 -16 000 |-26% | -84% -13.0% — +] +] +15% — pass | pass pass pass — 100%
T 283 7.7 2365 83 0.00 274 74 2170 65.6 0.00 -09 -0.3 -195 -17 0.00 -32% | -39% -20.6% +1 +1 +15% pass | pass pass pass 100%
270 | 82 2072 44 0.00 214 | 15 2204 674 0.00 04 -0.7 132 23 0.00 1.5% | -8.6% 51.5% — *] +] +15% — pass | pass pass fail — 75%
21.1 7.0 263 45 0.05 208 | 7.0 260 36.1 0.04 -03 0.0 -3 9 001 |-14% | 00% -20.0% — +] + +15% — pass | pass pass pass — 100%
229 | 121 491 12 1.10 230 | 110 528 0.0 0.83 0.1 -1.1 37 -12 -0.27 04% | -9.1% -100.0% -24.5% +1 +] +15% +50% | pass fail pass fail pass 60%
269 | 85 1886 60 0.01 21.5 74 2193 68.1 0.00 0.6 -1.1 307 8 -0.01 2.2% | -13.0% 13.6% — *] +] +15% — pass | fail fail pass — 50%
217 7.6 2600 123 0.02 269 8.5 2549 96.0 0.00 -0.8 0.9 -51 =27 002 |-29% | 11.9% -21.9% — +] +] *+15% — pass | pass pass pass — 100%
223 89 945 5 0.04 223 8.7 883 0.0 0.00 0.0 -0.2 -62 -5 -0.04 00% | -2.3% -100.0% +1 +] +15% pass | pass pass fail 75%
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0 | | Gumhorem) | g | (mgy | (O | "M | unbolom) | ng) | g | €O | P | Gumbolem) | mng) | gy | KB | PO | MBE | (LERER | FRE | ) | P ) norem) | ) | gy |8 || WRE ) LERER | R ) SR
Brrol 1 19.8 7.1 1195 202 7.7 1172 04 0.6 -23 20% | 84% -2.0% +] +1 +15% pass | pass pass 100%
19.2 8.7 1067 — — 20.1 7.7 1186 — — 09 -1.0 119 — — 47% [-115% | 11.1% — — *] +] +15% — — pass | pass pass — — 100%
20.8 89 1289 — — 21.1 8.3 1465 — — 0.3 -0.6 176 — — 14% | -6.8% | 13.6% — — +] +1 +15% — — pass | pass pass — — 100%
Bl 4 214 89 1304 — — 21.1 8.2 1465 — — -03 | 07 161 — — -14% | -79% | 124% — — +] +] +15% — — pass | pass pass — — 100%
i 1.5 223 8.0 1443 213 8.3 1519 -1.0 0.3 76 -4.5% | 3.8% 5.3% +1 +1 +15% pass | pass pass 100%
BrrOl_6 20.5 1.7 1234 — — 20.7 79 1341 — — 0.2 0.2 107 — — 1.0% | 2.6% 8.7% — — +1 +1 +15% — — pass | pass pass — — 100%
Hrrodl 7 21.1 84 1299 — — 20.7 78 1353 — — -04 | -06 54 — — -19% | -11% | 42% — — +] +] +15% — — pass | pass pass — — 100%
Bl 8 20.8 7.0 1328 — — 212 | 80 1444 — — 04 1.0 116 — — 19% | 143% | 8.1% — — +] +] +15% — — pass | pass pass — — 100%
B 8C 222 75 1706 — — 218 8.3 1609 — — -04 0.8 -97 — — -1.8% | 106% | -5.7% — — +] ] +15% — — pass | pass pass — — 100%
BrrO 9 213 89 1247 212 8.0 1450 -0.1 -09 203 -0.5% [ -10.1% | 16.3% +1 +1 +15% pass | pass fail 67%
HirOdl 10 20.8 8.6 1505 — — 212 8.0 1461 — — 04 -0.6 -44 — — 19% | -70% | -2.9% — — 1 +1 +15% — — pass pass — — 100%
Hrrodl 11 216 | 74 1443 — — 220 | 84 1659 — — 04 1.0 216 — — 1.8% | 13.6% | 149% — — +] +] +15% — — pass pass — — 100%
B 11C 206 | 838 1500 — — 216 | 81 1531 — — 1.0 -0.7 31 — — 49% | -80% | 2.0% — — +] +] +15% — — pass | pass pass — — 100%
B 12 19.5 6.4 928 204 74 1043 09 1.0 115 4.6% | 15.6% | 12.4% +1 +1 +15% pass | pass pass 100%
HiFOl_12C 205 84 1132 20.5 7.5 1068 0.0 -09 -64 0.0% |-108% | -5.7% +] +1 +15% pass | pass pass 100%
HrOdi 13 210 | 6.6 1169 — — 20.3 78 1230 — — -0.7 1.2 62 — — -33% | 182% | 5.3% — — +] +] +15% — — pass | fail pass — — 67%
HrrOl 14 21.7 8.9 1473 — — 210 | 82 1430 — — -0.7 | 0.7 -43 — — -32% | -719% | -29% — — +] +] +15% — — pass | pass pass — — 100%
Bl 15 19.8 8.0 1343 — — 206 | 79 1330 — — 0.8 -0.1 -13 — — 40% | -12% | -1.0% — — +] +] +15% — — pass | pass pass — — 100%
BrL_16 19.7 7.1 1147 20.5 78 1289 0.8 0.7 142 4.1% | 9.8% 12.4% +1 +1 +15% pass | pass pass 100%
HirOl 17 20.5 8.6 1584 — — 211 8.2 1453 — — 0.6 -04 -131 — — 29% | -47% | -83% — — +1 +1 +15% — — pass | pass pass — — 100%
Hirodl 18 206 | 9.0 1492 — — 20.8 8.0 1369 — — 0.2 -1.0 -123 — — 1.0% | -11.2% | -8.3% — — +] +] +15% — — pass | pass pass — — 100%
Hrrol 19 224 8.8 709 — — 230 | 80 771 — — 0.6 -0.8 62 — — 27% | -9.1% | 81% — — +] +] +15% — — pass | pass pass — — 100%
B 20 214 7.7 697 — — 225 7.7 617 — — 1.1 0.0 -80 — — 51% | 00% | -11.5% — — +1 +] +15% — — fail pass pass — — 67%
HiFrl 21 22 6.5 683 225 7.7 615 03 12 -68 1.3% | 185% | -9.9% +1 +1 +15% pass fail pass 67%
HrOd A 21.6 7.0 657 — — 222 76 581 — — 0.6 0.6 -76 — — 28% | 8.5% | -11.5% — — *] +] +15% — — pass | pass pass — — 100%
Hr-oil B 226 | 70 519 — — 220 | 74 603 — — -0.6 04 84 — — -27% | 5.7% 16.3% — — +1 +] +15% — — pass | pass fail — — 67%
Yoyl C 21.5 84 687 — — 22.3 75 674 — — 0.8 -0.9 -13 — — 3.7% |-10.7% | -2.0% — — +] +] +15% — — pass | pass pass — — 100%
Bl D 20.6 76 360 213 7.1 428 0.7 -0.5 68 34% | -6.6% 19.0% +1 +1 +15% pass | pass fail 67%
i3 DC 210 6.6 437 21.6 73 486 0.6 0.7 49 29% | 106% | 11.1% +1 +1 +15% pass | pass pass 100%
B0 E 22.7 64 693 — — 22.1 74 642 — — -0.6 1.0 -51 — — -2.6% | 156% | -14% — — +] *+] +15% — — pass | pass pass — — 100%
Bl F 22.1 7.5 456 — — 212 | 70 465 — — -09 | -0.5 9 — — A1% | -6.7% | 2.0% — — +] +1 +15% — — pass | pass pass — — 100%
i OIG 225 6.2 564 — — 219 74 537 — — 0.6 12 -27 — — -27% | 194% | -4.8% — — +] +] +15% — — pass fail pass — — 67%
BrCIHI H 204 8.1 395 214 72 449 1.0 -09 54 49% [-11.2% | 13.6% +1 +1 +15% pass | pass pass 100%
BrrO 1 229 7.0 643 — — 22.0 74 601 — — -0.9 0.4 -42 — — -39% | 5.7% -6.5% — — +] +1 +15% — — pass | pass pass — — 100%
Bl a 212 8.2 524 — — 21.8 73 552 — — 0.6 -0.9 28 — — 2.8% | -109% | 5.3% — — +1 +] +15% — — pass | pass pass — — 100%
Bl b 22.8 7.6 561 — — 21.7 73 524 — — -1.1 | 03 -37 — — -48% | -39% | -6.5% — — ] +] +15% — — fail | pass pass — — 67%
20.7 6.2 447 — — 218 73 532 — — 1.1 1.1 85 — — 53% | 17.7% | 19.0% — — +1 +] +15% — — fail fail fail — — 0%

BrrOl d 220 58 424 210 6.9 375 -1.0 1.1 -49 -4.6% | 189% | -11.5% +1 +1 +15% pass fail pass 67%
HirOil e 20.7 64 392 — — 212 7.0 417 — — 0.5 0.6 25 — — 24% | 9.3% 6.4% — — *] +] +15% — — pass | pass pass — — 100%
HirOdl Tl 22.3 6.3 466 — — 220 | 75 530 — — -0.3 1.2 64 — — -13% | 190% | 13.6% — — +] +] +15% — — pass | fail pass — — 67%
Bl T2 225 78 512 — — 21.7 73 461 — — 08 | 05 -51 — — -3.6% | -64% | -99% — — +] +] +15% — — pass | pass pass — — 100%
B T3 23.1 7.1 849 228 79 732 0.3 0.8 -117 -13% | 11.2% | -13.8% +1 +1 +15% pass | pass pass 100%
SO T4 23.8 74 767 22.8 78 661 -1.0 0.4 -106 -42% | 54% | -13.8% +] +1 +15% pass | pass pass 100%
HirOdl TS 22.1 59 367 — — 21.1 70 408 — — -1.0 1.1 41 — — -45% | 187% | 11.1% — — +] +1 + — — pass | fail pass — — 67%
HirOdl T6 216 | 78 524 — — 22| 15 617 — — 0.6 -0.3 93 — — 28% | -39% | 17.6% — — +] +] + — — pass | pass fail — — 67%
226 7.1 516 — — 216 72 516 — — -1.0 0.1 0 — — -44% | 14% 0.0% — — +] +] +15 — — pass | pass pass — — 100%
227 6.5 1288 230 73 1215 03 0.8 -73 13% | 12.3% | -5.7% +1 +1 + pass | pass pass 100%
23.1 6.4 1224 — — 22.8 74 1236 — — -0.3 1.0 12 — — -13% | 15.7% 1.0% — — +1 +1 + — — pass | pass pass — — 100%
219 7.6 1158 — — 226 | 71 1124 — — 0.7 -0.5 -34 — — 32% | -6.6% | -29% — — +1 *] — — pass | pass pass — — 100%
224 6.8 1141 — — 22| 70 1119 — — -0.2 0.2 <22 — — 09% | 29% | -2.0% — — +] +] — — pass | pass pass — — 100%
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BTy WEE | LEHRE | FRE | KR wEE BEE | LERRAE |HRE| ET WEE | LERRE |WAE| .
0 | " | untorom | g | amgid | €0 |"H® | umbhorom uuhofor) | (mgm) | (mgny B | PHE | WEE | LEFER | WRE o) |0BE | voiom) | (mg) | (mgny | | PHEL | WER | BRRAR | R | A
229 6.1 1253 — — 2025 6.9 1253 0 — — -1.7% | 13.1% 0.0% — — +1 ] +15% — — pass | pass pass — — 100%
20.5 78 1118 — — 212 70 1118 0 — — 34% [-103% | 0.0% — — +] *] +15% — — pass | pass pass — — 100%
209 79 1329 — — 219 7.1 1242 -87 — — 48% [-10.1% | -6.5% — — ] *] +15% — — pass | pass pass — — 100%
220 73 1043 — — 215 6.8 1110 67 — — -2.3% | -6.8% 6.4% — — *] *] 5% — — pass | pass pass — — 100%
28| 13 1214 — — 22| 69 1214 0 — — -26%| -55% | 00% — — +] ] — — pass | pass pass — — 100%
236 73 995 — — 234 6.3 1144 149 — — -0.8% | -13.7% | 149% — — *] *] — — pass | pass pass — — 100%
29 9.0 1408 — — 22.1 8.0 1367 -41 — — -3.5% | -11.2% | -2.9% — — ] ] — — pass | pass pass — — 100%
22.3 6.8 1242 — — 22.1 8.0 1411 169 — — -09% | 17.5% | 13.6% — — +] +] — — pass. fail pass — — 67%
19.8 6.8 999 19.1 17 884 -115 -3.5% | 13.2% | -11.5% +] +1 pass | pass pass 100%
244 6.6 1111 242 6.4 1221 110 -0.8% | -3.0% 9.9% +1 +] pass | pass pass 100%
B 23.8 8.8 1931 234 79 1740 -191 -1.7% | -102% | -9.9% 1 1 pass | pass pass 100%
B 25.1 6.6 1660 260 7.7 1886 226 3.6% | 16.6% +1 1 pass fail pass 67%
bEEAN 25.7 6.5 1750 — — 25.7 7.7 1823 73 — — 0.0% | 18.6% — — +1 sl — — pass fail pass — — 67%
PEE) 24.5 59 4155 — — 256 56 4374 219 — — 45% | -5.1% — — +1 ] — — fai pass pass — — 67%
B 249 | 100 2936 — — 255 | 11.0 2744 -192 — — 2.4% | 10.0% — — +] ] — — pass pass — — 100%
b 26.7 73 1967 — — 26.1 7.7 1891 -76 — — -2.2% | 5.5% — — *] *] — — pass pass — — 100%
B 42| 16 1798 — — 249 | 19 1816 18 — — 2.9% — — +] +] — — pass pass — — 100%
BB 31.7 6.6 1941 — — 30.8 7.7 1941 0 — — -2.8% | 16.7% — — *] ] — — fail pass — — 67%
289 76 1745 — — 29.0 7.7 1856 111 — — 03% | 13% — — *] *] — — pass. pass — — 100%
27.1 83 1097 — — 26.0 8.5 1167 70 — — -4.1% | 24% — — *] ] — — pass. pass — — 67%
30.1 7.2 546 — — 29.4 79 510 -36 — — -2.3% | 9.7% — — +1 1 — — pass pass — — 100%
284 6.6 1565 29.0 6.2 1630 65 2.1% | -6.1% +] *+] pass pass 100%
28.2 74 1557 213 84 1403 -154 -3.2% | 13.5% +] +] pass pass 100%
26.2 8.2 1145 26.7 8.2 1245 100 1.9% | 0.0% +1 1 pass pass 100%
28.1 6.6 475 28.1 6.8 413 -62 0.0% | 3.0% +1 ] pass pass 100%
22.6 79 895 — — 217 83 984 89 — — -40% | 5.1% — — +1 ] — — pass pass — — 100%
29.8 6.6 1158 — — 30.0 6.2 1113 -45 — — 0.7% | -6.1% — — +1 ] — — pass pass — — 100%
21.8 7.1 1216 — — 214 8.3 1086 -130 — — -1.8% | 16.9% — — +] *] — — fail pass — — 67%
$ELLT3EE RDO2 244 8.1 1132 — — 244 8.6 1068 -64 — — 00% | 6.2% — — ] *] — — pass pass — — 100%
SEILT3EE RDO3 | 240 | 88 907 — — 239 | 86 1031 124 — — -04% | -2.3% — — +] +] — — pass pass — — 100%
LT EE RDO4 22.1 83 2999 — — 216 7.7 2702 -297 — — -23% | -1.2% — — ] *] — — pass pass — — 100%
ST EEE RDOAC | 253 9.3 1140 — — 247 8.8 1129 =11 — — -24% | -54% — — *+] *] — — pass. pass — — 100%
I TEEE RDOS 269 7.8 1241 — — 269 8.6 1306 65 — — 0.0% | 10.3% — — *] ] — — pass. pass — — 100%
fall1 T¥E RDO6 26.5 8.2 1385 — — 26.7 8.5 1259 -126 — — 0.8% | 3.7% — — *] *] — — pass. pass — — 100%
Sl T2 RDOT 234 79 1665 23.8 8.8 1790 125 1.7% | 11.5% +] +] pass. pass 100%
il T#E RDOS 24.6 8.1 1790 244 8.5 1705 -85 -0.8% | 4.9% +1 +] pass pass 100%
Il TEE RDO9 239 9.0 1941 239 8.5 1673 -268 0.0% | -5.6% +1 1 pass pass 100%
I T#E RDIO 243 9.1 1784 234 84 1652 -132 -3.7% | -1.7% +1 ] pass pass 100%
LT 233 9.5 1639 — — 234 8.7 1744 105 — — 04% | -8.4% — — +1 Eal — — pass pass — — 100%
LT3 233 8.3 1984 — — 234 9.0 1854 -130 — — 04% | 8.5% — — +1 ] — — pass pass — — 100%
LT 3E RDI3 194 74 1673 — — 195 84 1535 -138 — — 0.5% | 13.6% — — +] ] — — pass pass — — 100%
BT RD14 19.0 8.2 1438 — — 194 8.1 1530 92 — — 2.1% | -1.2% — — *] *] — — pass pass — — 100%
BT 5 207 | 19 1829 — — 199 | 86 1648 -181 — — -39% | 8.8% — — ] +] — — pass pass — — 100%
LT IEE W 188 | 94 1693 — — 195 | 85 1568 -125 — — 3.7% | 9.6% — — +] +] — — pass pass — — 100%
BT /03 18.7 75 1357 — — 19.7 8.5 1578 221 — — 5.3% | 13.4% — — *] *] — — pass fail — — 67%
i 20.1 8.1 1431 — — 200 8.7 1703 272 — — -0.5% | 74% — — ] ] — — pass fail — — 67%
TR W 19.6 79 1380 — — 18.7 8.0 1438 58 — — -4.6% | 1.3% — — *] *] — — pass. pass — — 100%
Saill 19.0 74 1591 — — 19.1 8.2 1487 -104 — — 0.5% | 10.8% — — +] +] — — pass pass — — 100%
Saill n 18.0 7.5 1608 19.1 8.2 1489 -119 6.1% | 9.3% +1 ] fail pass pass 67%
T EE W0 22.0 79 1525 220 9.0 1816 291 0.0% | 14.0% +1 1 pass fail fail 33%
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R HER | LEWEE |FRAE | AR WEE | LSwRE | SORE | KE WEE | LoReE |WRE| . T WEE | LERAR |FAE| N
0 | " | umhofem) | (mgm) | (g | €0 |P™® | Gumbolomy | cmgh) | (mgm) | () |PFE | umbotom) | (mg) | mgmy | TR RRRR | HRE | o) | | Gumbosom) | (mg) | (mgn) | R | PRI | WEE | DRRER | WRK | Ak
HiFr 1 254 78 1130 252 7.5 1034 -0.2 -96 -0.8% +1 +] +15% pass | pass pass 100%
HiFodil 2 243 78 1170 254 76 1090 1.1 -80 4.5% +1 +1 +15% fail pass pass 67%
HiFadil 3 260 79 1330 254 7.8 1201 -0.6 -129 -23% +] +] +15% pass | pass pass 100%
B0 4 27.1 74 1240 266 73 1143 -0.5 -97 -1.8% +] +] +15% pass | pass pass. 100%
B0l S 26.8 79 1340 258 7.8 1213 -1.0 -127 -3.7% +] +] +15% pass | pass pass. 100%
B 6 28.0 70 1310 213 6.9 1185 -0.7 -125 -2.5% ] +] *15 pass | pass pass. 100%
Bl 7 260 70 1220 — — 26.8 6.9 1100 — — 0.8 -120 — — 3.1% — — +] ] *] — — pass | pass pass. — — 100%
HrFoil 8 254 7.6 1070 — — 254 73 982 — — 0.0 -88 — — 0.0% — — +] +] +] — — pass | pass pass. — — 100%
BTl 8C 24.7 78 1060 — — 25.1 7.5 959 — — 0.4 -101 — — 1.6% — — +1 *1 *1 — — pass | pass pass. — — 100%
HiFO 9 252 7.5 1090 — — 25.5 73 993 — — 0.3 -97 — — 1.2% — — *] +] *] — — pass | pass pass. — — 100%
HiFOd 10 247 76 995 — — 252 74 890 — — 0.5 -105 — — 2.0% — — *] *] *1 — — pass | pass pass — — 100%
HFri 11 258 79 1060 — — 26.2 6.8 967 — — 04 -93 — — 1.6% 3. — — +] *] *] — — pass fail pass — — 67%
Oy 11C 213 7.0 1060 — — 26.2 69 970 — — =11 -90 — — -4.0% -14% -8.5% — — +] +] ], — — fail pass pass — — 67%
HFOd_12 253 69 1110 — — 264 6.7 1015 — — 1.1 -95 — — 4.3% -29% | -8.6% — — *] *] *] — — fail pass pass. — — 67%
HiF i 12C 25.7 69 1160 — — 264 6.7 1013 — — 0.7 -147 — — 2.7% -29% | -12.7% — — *] *] *] — — pass | pass pass — — 100%
B O3 259 | 74 1100 — — 252 | 15 1008 — — 0.7 92 — — 27% — — #] ] +15 — — pass | pass | pass — — | 100%
Hrr Ol 253 | 15 1040 — — 251 | 15 938 — — 0.2 -102 — — -0.8% — — + +] 1] — — pass | pass | pass — — 100%
HrrOl 264 | 19 1380 — — 255 | 79 1251 — — 09 129 — — -34% — — 1] 1] +15% — — pass | pass | pass — — 100%
Hirail_16 25.5 8.1 1060 — — 259 70 947 — — 04 -1 -113 — — 1.6% — — *] *] +15% — — pass fail pass — — 67%
HiFal_ 26.3 73 1080 — — 25.5 72 956 — — -0.8 -0.1 124 — — -3.0% — — *] *] +15% — — pass | pass pass. — — 100%
Hirodil_ 216 6.8 1210 — — 27.1 6.5 1106 — — -0.5 -0.3 -104 — — -1.8% — — 1 1 +15% — — pass | pass pass — — 100%
HiFad_1 26.7 6.8 1660 — — 259 6.8 1473 — — -0.8 0.0 187 — — -3.0% — — 1 1 +15% — — pass | pass pass — — 100%
HiFail_20 270 74 1890 — — 269 73 1680 — — -0.1 -0.1 =210 — — -0.4% — — 1 el +15% — — pass | pass pass — — 100%
HiFr 21 25.6 8.0 1710 — — 262 70 1552 — — 0.6 -1.0 158 — — 2.3% — — 1 | +15% — — pass | pass pass — — 100%
HFOdil_A 212 75 1970 — — 215 7.7 1771 — — 0.3 0.2 -199 — — 1.1% — — *] el £15% — — pass | pass pass — — 100%
HiFdl B 254 7.2 1650 — — 262 7.1 1468 — — 0.8 -0.1 -182 — — 3.1% — — *] al +15% — — pass | pass pass — — 100%
HiFol_C 26.7 7.1 1830 27.1 7.5 1703 04 04 127 1.5% *1 Eal +15% pass | pass pass 100%
HiFodil_D 26.2 70 1670 262 70 1553 0.0 0.0 117 0.0% *1 *1 +15% pass | pass pass 100%
HiFOd_DC 27.1 6.9 1670 268 73 1666 -0.3 04 4 -1.1% *] *] +15% pass | pass pass 100%
iy _E 253 6.9 1680 262 70 1551 0.9 0.1 -129 3.6% +1 +] +15% pass | pass pass 100%
HiFOdi_F 26.8 7.1 1720 26.5 72 1613 -0.3 0.1 -107 -1.1% +1 +1 +15% pass | pass pass 100%
HiFOdl_G 26.7 6.9 1570 25.7 6.7 1463 -1.0 | 02 -107 -3.7% +] +] +15% pass | pass pass 100%
HFOHH 26.1 6.8 1570 25.7 6.8 1468 -04 0.0 -102 -1.5% +] +] +15% pass | pass pass 100%
HiFO 1 26.3 70 1710 264 7.1 1595 0.1 0.1 -115 0.4% +] +] +15% pass | pass pass. 100%
B0 a 25.7 7.2 1750 26.7 7.2 1640 1.0 0.0 -110 3.9% ] +] +15% pass | pass pass. 100%
HiFO b 217 7.2 1770 — — 268 7.2 1652 — — -0.9 0.0 -118 — — -3.2% — — ] +] +15% — — pass | pass pass. — — 100%
HiFO ¢ 25.5 70 1680 — — 263 7.0 1550 — — 0.8 0.0 -130 — — 3.1% — — *] *] *+15% — — pass | pass pass. — — 100%
B d 244 79 1470 — — 254 6.7 1376 — — 1.0 -1.2 -94 — — 4.1% — — *] +] *+15% — — pass. fail pass — — 67%
HrOiile 25.1 69 1480 — — 25.6 6.8 1384 — — 0.5 -0.1 -96 — — 2.0% — — +1 +1 +15% — — pass | pass pass. — — 100%
HFOIT1 255 69 1270 — — 249 6.8 1192 — — -06 | -0.1 -78 — — -24% — — *] +] +15% — — pass | pass pass — — 100%
B T2 25.1 69 1260 — — 249 69 1170 — — -0.2 0.0 -90 — — -0.8% — — +] +] *15% — — pass | pass pass. — — 100%
HFOdl_T3 26.1 7.0 1410 — — 254 70 1307 — — -0.7 0.0 -103 — — -2.7% — — *] +] *+159 — — pass | pass pass — — 100%
BP0 T4 237 69 1140 — — 245 70 1057 — — 0.8 0.1 -83 — — 34% — — *] +] ], — — pass | pass pass — — 100%
HiFI TS 239 7.0 996 — — 24.0 7.1 913 — — 0.1 0.1 -83 — — 0.4% — — *] *] *15% — — pass | pass pass — — 100%
HTFOHI_Te 245 | 72 1070 — — 246 | 14 997 — — 0.1 | 02 73 — — 04% — — #] ] +15% — — pass | pass | pass — — | 100%
HiFdI_T7 246 | 72 865 — — 27| 71 804 — — -09 | 0.1 -61 — — -37% — — +] ] +15% — — pass | pass pass — — 100%
26.1 8.2 1760 — — 25.5 7.1 386 — — 06 | -1.1 -874 — — -2.3% — — *] *] *15% — — pass fail fail — — 33%
212 74 1270 — — 268 72 1152 — — -04 -0.2 -118 — — -1.5% — — *] *] 15 — — pass | pass pass. — — 100%
26.8 76 1200 — — 25.7 7.5 1090 — — -1 -0.1 -110 — — -4.1% — — *] *] 15 — — fail pass pass. — — 67%
26.7 6.9 1310 — — 215 6.7 1198 — — 0.8 -0.2 -112 — — 3.0% — — 1 1 al — — pass | pass pass — — 100%
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P SHE | LSmEE |FAE | AR BEE | LSmRE HE | LEmEE WA . | AR BRE | LEREE |FRE | ;
0 | | Gumhotom) | gl | (mg) | €O | "M | Gumbotom) | mgi) Guholom | cog) | gy | KB EBAR | BRE ) o) [P | Gmnorom) | (g | gy | R |PHIE | MR | LRMAR | AR Aot
28.0 78 1480 63.2 — 2.7 8.1 1337 51.1 -143 -12 2.5% -19.1% +] +] +15% +30% pass | pass pass pass 100%
299 70 1410 578 — 29.6 8.1 1283 50.2 -127 -8 — -1.0% -13.1% — *] ] +15% +30% — pass fail pass pass — 75%
28.2 8.0 1390 67.8 289 8.0 1270 475 -120 -20 2.5% -29.9% 1 ] +15% 0% pass | pass pass pass 100%
282 82 1540 563 — 29.2 83 1395 579 -145 2 — 3.5% 2.8% — *] *] +15% +30% — pass | pass pass pass — 100%
289 78 1310 759 — 288 78 1174 402 -136 -36 -0.3% -47.0% ] ] +15% 130% pass | pass pass fail 75%
283 78 1400 378 0.02 283 79 1267 449 -133 7 — 0.0% 18.8% — *] ] +15% +30% — pass | pass pass pass — 100%
25.8 8.0 1620 759 — 256 8.1 1445 63.5 -175 -12 — -0.8% -16.3% — 1 ] +15% +30% — pass | pass pass pass — 100%
25.3 84 1630 543 — 259 82 1488 639 -142 10 — 2.4% 17.7% — ] +] +15% +30% — pass | pass pass pass — 100%
30.0 79 1100 283 0.03 30.3 7.7 968 40 -132 12 — 1.0% 41.3% — ] ] +15% +30% — pass | pass pass fail — 75%
29.5 8.1 1370 42 — 29.5 8.0 1233 458 -137 4 0.0% 9.0% ] +] +15% +30% pass | pass pass pass 100%
219 8.2 1600 62.3 — 288 7.1 1473 80 -127 18 — 3.2% 28.4% — *] *] +15% +30% — pass fail pass pass — 75%
322 8.1 1970 93.3 — 31.1 7.0 1751 584 -219 -35 -3.4% -37.4% 1 ] +15% +30% fail fail pass fail 25%
31.1 7.1 2440 90.8 — 313 72 2201 62.7 -239 -8 — 0.6% -30.9% — ] ] +15% +30% — pass | pass pass fail — 75%
29.7 76 1850 168 — 30.7 713 1703 129.6 -147 -38 — 3.4% -22.9% — ] ] +15% 130% — pass | pass pass pass — 100%
299 7.7 1810 57.8 0.19 29.5 1.7 1663 749 -147 17 -0.19 -1.3% 29.6% -1000% | *1 ] +15% +30% +50% | pass | pass pass pass fail 80%
31.8 8.2 4030 523 — 318 84 3646 68.5 -384 16 — 0.0% 31.0% — 1 ] +15% +30% — pass | pass pass fail — 75%
21.8 79 680 543 — 268 8.0 601 522 -19 -2 -3.6% -3.9% ] *] +15% +30% pass | pass pass pass 100%
28.8 7.1 4190 82.3 0.02 293 7.1 3765 73.1 -425 -9 — 1.7% -11.2% — ] ] +15% +30% — pass | pass pass pass — 100%
325 8.1 1590 68 0.06 32.5 8.1 1507 734 -83 5 0.0% 79% +] +] +15% +30% pass | pass pass pass 100%
293 70 935 180 — 29.2 6.8 913 82.6 =22 -97 — -0.3% -54.1% — *] *] +15% +30% — pass | pass pass fail — 75%
28.0 79 388 36 0.24 286 7.8 3545 40.5 . 3157 5 0.04 2.1% 12.5% 16.7% 1 ] +15% +30% +50% | pass | pass fail pass pass 80%
312 8.2 1750 62 0.05 322 83 1629 78 0.03 1.0 0.1 -121 16 — 3.2% 25.8% — ] *] +15% +30% — pass | pass pass pass — 100%
317 8.6 1680 66 — 31.5 85 1548 83.4 0 02 | -0.1 -132 17 — -0.6% 264% — ] ] +15% 130% — pass | pass pass pass — 100%
323 8.0 1430 56 — 32.5 8.0 1350 73.1 0 0.2 0.0 -80 17 — 0.6% 30.5% — ] *] +15% +30% — pass | pass pass fail — 75%
29.1 75 3660 160 0.01 2.7 8.6 3345 80.9 0.05 -04 1.1 -315 -79 — -14% -49.4% — ] ] +15% +30% — pass fail pass fail — 50%
304 8.0 2920 40 0.07 31.1 79 2688 40.7 0.01 0.7 -0.1 -232 1 2.3% 1.8% ] +] +15% +30% pass | pass pass pass 100%
LT | 268 76 1880 80 0.06 270 7.6 1725 96.6 0 0.2 0.0 155 17 — 0.7% 20.8% — ] ] +15% +30% — pass | pass pass pass — 100%
SR(LIT3E RDOL 294 7.8 1650 60 0.03 288 7.8 1548 733 0 0.6 0.0 102 13 -2.0% 22.2% ] ] +15% 130% pass | pass pass pass 100%
TR _RDO2 335 8.7 3230 18 0.09 334 84 2957 1004 0 0.1 -03 273 82 — -0.3% 457.8% — *] ] +15% +30% — pass | pass pass fail — 75%
$E(ITHEE _RDO3 28.0 7.7 1520 58 0.03 29.0 7.6 1420 65.6 0 1.0 -0.1 100 8 3.6% 13.1% ] ] +15% 130% pass | pass pass pass 100%
I THEE RDOM 332 8.3 3020 66 0.12 333 79 2741 82.7 0 0.1 -04 -279 17 -0.12 0.3% 25.3% +1 ] +15% +30% +50% | pass | pass pass pass fail 80%
EUIT . RD04C | 333 8.0 2990 78 0.16 333 8.1 2789 88.6 0.1 0.0 0.1 201 11 -0.06 0.0% 13.6% ] ] +15% +30% +50% | pass | pass pass pass pass 100%
il THE RDOS 31.8 73 1340 36 0.02 322 72 1243 454 0 04 0.1 97 9 — 1.3% 26.1% — ] +] +15% +30% — pass | pass pass pass — 100%
BT EE_RDO6 31.8 8.0 1390 70 — 322 8.0 1307 76.1 0.04 04 0.0 83 6 — 1.3% 8.7% — ] ] +15% +30% — pass | pass pass pass — 100%
SRl T3EE RDOT 314 73 1380 32 — 320 7.2 1267 46.5 0.03 0.6 0.1 113 15 1.9% 45.3% +1 +] +15% +30% pass | pass pass fail 75%
BT E _RDOS 31.0 8.1 1660 61 0.07 31.7 8.0 1526 674 0 0.7 134 6 — 23% 10.5% — *] *] +15% +30% — pass pass pass — 100%
S TEEE RDOY 33.8 84 1400 81 — 32.7 72 1280 47 0 -1.1 120 -34 -3.3% -42.0% 1 ] +15% 130% fail fail pass fail 25%
TR RDIO 330 78 1510 50 — 323 1.5 1387 562 0 -0.7 123 6 — -2.1% 12.4% — *] ] +15% +30% — pass | pass pass pass — 100%
$EIITEE RDIL 324 75 1340 323 — 330 72 1244 448 0 0.6 96 13 — 1.9% 38.7% — ] ] +15% 130% — pass | pass pass fail — 75%
1 TZE RDI2 315 8.2 1520 60.3 0.01 32.5 8.1 1388 749 0 1.0 -132 15 — 3.2% 24.2% — +1 1 +15% +30% — pass | pass pass pass — 100%
Sl 13 317 8.2 2940 78.3 — 31.7 8.1 2679 923 0 0.0 261 14 — 0.0% 17.9% — 1 ] +15% +30% — pass | pass pass pass — 100%
1 32.8 8.6 4490 223 0.19 320 84 4128 40.6 0.16 0.8 0.2 -362 18 -0.03 -24% 82.1% -15.8% | 1 +] +15% +30% +50% | pass | pass pass fail pass 80%
294 76 1510 56.3 — 283 7.6 1425 68.2 0 1.1 0.0 -85 12 — -3.7% 21.1% — ] ] +15% +30% — fail | pass pass pass — 75%
21.5 8.6 1620 523 219 7.8 1495 73.7 0 04 0.8 -125 21 1.5% 40.9% +] +] +15% +30% pass | pass pass fail 75%
286 78 1550 50.3 — 284 7.6 1418 66 0 0.2 -0.2 132 16 — -0.7% 31.2% — *] *] +15% +30% — pass | pass pass fail — 75%
215 78 1610 64.3 — 28.1 7.8 1497 754 0 0.6 0.0 -113 11 2.2% 17.3% 1 ] +15% +30% pass | pass pass pass 100%
30.0 78 1560 83 0.01 296 76 1443 62.5 0.04 04 0.2 =117 21 — -1.3% -24.7% — *] *] +15% +30% — pass | pass pass pass — 100%
28.5 8.2 1830 80.8 — 217 8.1 1626 85.8 0 08 | -0.1 -204 5 — -2.8% 6.2% — ] ] +15% 130% — pass | pass pass pass — 100%
313 7.5 1580 56.3 — 30.2 76 1427 612 0 1.1 0.1 -153 5 — -3.5% 8.7% — ] +] +15% +30% — ail pass pass pass — 75%
30.1 76 1730 513 — 309 78 1559 718 0.06 0.8 0.2 171 15 — 2.1% 25.3% — ] ] +15% +30% — pass | pass pass pass — 100%
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HLFOd_L 265 | 715 1340 — — 260 | 77 1243 — — 05| 02 97 — — -19% 27% | -12% — — +1 a +15% — - pass | pass pass — — 100%
Hrro 2 260 | 75 1220 255 | 19 1161 05| 04 -59 -19% 53% | -48% ) 1 £15% pass | pass pass 100%
B3 261 | 76 1590 — — 255 | 17 1307 — — 06 | 0.1 -283 — — -23% 13% | -178% — — 11 | £15% — — pass | pass fail — — 67%
Hirril 4 259 | 713 1510 — — 250 | 19 1337 — - 09 | 06 -173 — — -3.5% 82% | -115% — — | 1] +15% — — pass | pass pass — — 100%
HLFOdls 266 | 717 1570 — — 255 | 17 1427 — — -1 | 00 -143 — — -4.1% 00% | 9.1% — — +1 a3 +15% — — fail | pass pass — — 67%
HiFriie 253 | 75 1600 252 | 17 1460 0.1 ] 02 -140 -04% 27% | -88% ) *1 +15% pass | pass pass 100%
HiFEIT 248 | 17 1780 — — 255 | 18 1614 — — 07 [ 01 -166 — — 2.8% 13% | -9.3% — — £l 11 £15% — — pass | pass pass — — 100%
SO 8 247 ] 76 1750 — — 249 | 17 1576 — - 02 ] 01 -174 — — 0.8% 13% | -99% — — | 1] £15% — — pass | pass pass — — 100%
HLFOII_8C 43| 77 1760 2451 19 1663 02 | 02 97 0.8% 26% | -55% +1 +1 +15% pass | pass pass 100%
HiFOIN9 248 | 16 1820 248 | 16 1657 00 | 00 -163 0.0% 00% | 9.0% %1 *1 £15% pass | pass pass 100%
Hirryi10 258 | 718 1950 — — 248 | 18 1754 — — -0 | 00 -196 - — -39% 00% | -10.1% — — %1 al £15% — — pass | pass | pass — — 100%
HLFOYI 11 253 | 17 1660 — — 22| 19 1524 — — Sl 02 -136 — — -43% 26% | -82% — — %1 *1 £15% — — fail | pass pass - - 67%
HIFOYI_11C 253 | 17 1760 245 | 18 1568 08 ] 01 -192 -32% 13% | -109% %1 *l *15% pass | pass pass 100%
HiFayi_12 252 | 76 1840 — — 244 | 76 1690 — — 08 | 00 -150 — — -32% -8.2% — — %1 *1 £15% — — pass | pass pass — — 100%
HiFOl_12C 251 | 76 1870 — — 24| 76 1691 — — 0.7 | 00 -179 — — -2.8% -9.6% — — %1 1] +15% — — pass | pass pass — — 100%
HLFOYI_13 257 ) 17 1400 — — 269 | 19 1287 — — 12 | 02 -113 — — 47% -8.1% — — *1 £ *15% — — fail | pass pass — — 67%
B4 253 | 19 1590 2551 19 1470 02 | 00 -120 0.8% -1.5% %1 1l £15% pass | pass pass 100%
HrFoi1s 253 | 17 1350 — — 251 | 17 1234 — — 02 | 00 -116 — — -0.8% -8.6% — — %1 11 £15% — — pass | pass pass — — 100%
o6 252 | 15 1520 — — 259 | 17 1372 — — 0.7 | 02 -148 - — 2.8% 9.7% — — 11 1 +15% — — pass | pass | pass — — 100%
SLFOYI17 251 | 76 1560 — — 254 | 17 1389 — — 03 [ 01 -171 — — 1.2% 13% | -11.0% — — %1 £ +15% - — pass | pass pass — - 100%
HiFCI_18 248 | 18 1530 252 | 18 1434 04 | 00 -96 1.6% 00% | -63% %1 *l +15% pass | pass pass 100%
HiFOd_19 261 | 85 531 — — 266 | 73 479 — — 05 [ -12 -52 — — 1.9% -14.1% | -98% — — %1 11 £15% — — pass | fail pass — — 67%
iyl 20 268 | 74 562 — — 267 | 74 498 — — 01| 00 -64 — — 04% 0.0% | -11.4% — — 11 *1 *15% — — pass | pass | pass — — 100%
HLFOYI 21 152 | 74 532 — — 268 | 74 487 — — 116 | 00 -45 — — 76.3% 00% | -8.5% — — +1 +1 £15% — — fail | pass pass — — 67%
HIFOIILA 265 | 74 592 269 | 74 528 04 | 00 -64 1.5% 0.0% | -108% %1 1l +15% pass | pass pass 100%
HiFOII_B 256 | 81 654 — — 260 | 69 590 — — 04 | -12 -64 — — 1.6% -14.8% | -9.8% — — %1 11 £15% — — pass | fail pass — — 67%
JiroylC 268 | 73 663 — — 275 | 18 640 — — 07 | 05 -23 — — 2.6% 68% | -35% — — £l 11 115% — — pass | pass | pass — — 100%
HiFOYID 213 | 719 716 — — 276 | 18 662 — — 03 | -0.1 -54 — — 1.1% -13% | -1.5% — — %1 +] £15% — — pass | pass pass — — 100%
HiFCI_DC 265 | 70 1760 22| 70 1553 03] 00 -207 -1.1% 00% | -11.8% %1 11 +15% pass | pass pass 100%
HiFOIIE 266 | 7.7 628 — — 2712 | 16 568 — — 06 | 0.1 -60 — — 2.3% -1.3% | -9.6% — — %1 11 £15% — — pass | pass pass — — 100%
HirOYIF 265 | 19 812 — — 272 | 80 746 — — 07 ] 01 -66 — — 2.6% 13% | 8.1% — — 1 11 £15% — — pass | pass | pass — — 100%
HLFOYILG 263 | 75 563 — — 270 | 74 500 — — 07 [ -01 -63 — — 2.7% -13% | -11.2% — — *1 a +15% — - pass | pass pass — — 100%
i Ci_H 2712 | 17 855 280 | 80 773 08 | 03 -82 2.9% 39% | -96% )l 11 +15% pass | pass pass 100%
HiFEII 213 | 18 667 — — 2771 17 617 — — 04 | -0.1 -50 — — 1.5% -1.3% | -1.5% — — %1 11 £15% — — pass | pass pass — — 100%
Sl a 260 | 83 506 - - 261 | 69 460 - - 0.1 | -14 -46 — — 04% -169% | 9.1% — — %1 1 115% — — pass | fail pass — — 67%
HiFOIIb 267 | 73 498 — — 21| 70 437 — — 06 | 03 -61 — — -22% -41% | -12.2% — — +1 a3 +15% — — pass | pass pass — — 100%
Hrrrilc 263 | 78 707 269 | 13 598 06 | -05 -109 2.3% -64% | -154% ) pal £15% pass | pass fail 67%
HiFEadid 268 | 76 707 — — 265 | 15 645 — — 03 | -01 -62 — — -1.1% -1.3% | -88% — — %1 | £15% — — pass | pass pass — — 100%
STl e 271 | 74 589 — — 267 | 13 525 — - 04 | 0.1 -64 — — -1.5% -14% | -109% — — +1 ] +15% — — pass | pass pass — — 100%
HIFOIILTL 259 | 7.1 414 262 | 70 398 03 | -0.1 -16 1.2% -14% | -39% %1 £l +15% pass | pass pass 100%
HUFOII_T2 263 | 76 688 274 | 16 632 L1 0.0 -56 42% 00% | 8.1% )l *1 +15% fail | pass pass 67%
HLFEII_T3 262 | 13 443 — — 265 | 7.1 413 — — 03 [ -02 -30 — — 1.1% -2.7% | -6.8% — — %1 | £15% — — pass | pass pass — — 100%
HLTOY T4 266 | 72 456 — — 262 | 7.1 408 - - 04 | 0.1 -48 — — -1.5% -14% | -105% — — | %1 £15% — — pass | pass pass - - 100%
HLFOIITS 213 | 13 471 261 | 70 428 -2 ] 03 -43 -44% -41% | 9.1% %1 #l +15% fail | pass pass 67%
HiFOYI_T6 259 | 84 552 — — 266 | 72 Bas) — — 07 | -12 3 — — 2.7% -143% | 0.5% — — %1 *1 £15% — — pass | fail pass — — 67%
HLFEII_T? 268 | 74 622 - — 213 | 16 576 — — 05 | 02 -46 - — 1.9% 27% | -14% — — %1 al £15% — — pass | pass | pass — — 100%
j 260 | 73 1940 — — 254 | 13 1785 — — 06 | 00 -155 — — -23% 00% | -80% — — )l £ £15% - — pass | pass pass — - 100%
255 | 69 1880 250 | 72 1764 051 03 -116 -2.0% 43% | -62% ) *l *15% pass | pass pass 100%
251 | 72 1920 — — 248 | 713 1794 — — 03 | 01 -126 — — -12% 14% | -6.6% — — %1 11 £15% — — pass | pass pass — — 100%
252 ] 72 2010 - — 249 ] 13 1814 — — 03] 01 -196 - — -12% 14% | 98% — — %1 11 +15% — — pass | pass | pass — — 100%
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RERTUE AR KRR R #E HREE EE)RE iR B ERR R HE
b2 AE WEE |LERAR | FRE | AR WER | ERAR | SRE | KR HEE |(LERAR | AR ; e | 7B WEE |LERAR | WRE| . )

€0 | "M | oo | g | g | ¢0) | PP | qumhosem) | mgm | e | (0 |PPR | Gunhotom) | () | mgy | KB | PHE | WEE | WERER | R | o) 08B | e g | gy | OB | PR | WEE | (BREER | @R S

20 | 70 | 1460 — — o8| 81| 1w — — los [ 11| 8 — — 28% 47% = = a5 | t5% — — | pass | fal | pass — — o=

299 79 1610 — — 30.7 8.0 1530 — — 0.8 0.1 -80 — — 2.7% -5.0% — — ] *] +15% — — pass | pass pass — — 100%

29.8 79 1660 304 8.1 1524 0.6 0.2 -136 2.0% -8.2% +] +1 +15% pass | pass pass 100%

29.6 8.0 1560 — — 302 8.1 1459 — — 0.6 0.1 -101 — — 2.0% -6.5% — — +1 *] +15% — — pass | pass pass — — 100%

296 8.1 1570 — — 303 8.1 1476 — — 0.7 0.0 -94 — — 24% -6.0% — — +] +] +15% — — pass | pass pass — — 100%

300 | 81 | 1470 — — o283 | wvw — — [os|o2 | o - - 271% | 25% | 62% - = a5 | 5% - — | pess | pass | pass — — [100%

26.1 8.8 1510 — — 252 8.7 1481 — — -09 | -0.1 -29 — — -3.4% -11% | -1.9% — — *] +] +15% — — pass | pass pass — — 100%

25.8 6.8 1530 26.1 8.7 1391 0.3 19 -139 1.2% 279% | -9.1% +] +1 +15% pass fail pass 67%

30.1 7.7 1340 30.5 15 1293 0.4 -0.2 -47 1.3% 26% | -3.5% +1 +1 +15% pass | pass pass 100%

303 8.0 1570 — — 304 8.0 1466 — — 0.1 0.0 -104 — — 0.3% 0.0% -6.6% — — +] +] +15% — — pass | pass pass. — — 100%

wITHE 01301 ] 73 | 718 — — 307 74 | 6% — — Jos [ o1 | s — — 20% | 14% | 82% - = a5 | 5% - — | oass | pass | pass — — [100%
B THE 102 320 8.0 1130 — — 30.0 69 1026 — — -20 | -1.1 -104 — — -6.3% -13.8% | -9.2% — — +1 +] +15% — — fail fail pass — — 33%
BT 103 280 7.1 4150 i 72 3719 -0.8 0.1 -431 -2.9% 14% | -104% +] +1 +15% pass | pass pass 100%
ST 312 72 664 309 71 597 03 | 0.1 -67 -1.0% -14% | -10.1% +1 +1 +15% pass | pass pass 100%
BT 304 78 1170 — — 30.1 77 1071 — — -03 | 0.1 -99 — — -1.0% -13% | -85% — — +] +] +15% — — pass | pass pass — — 100%
LT HE 106 318 8.2 595 — — 31.1 7.1 528 — — <07 | -1.1 -67 — — -2.2% -134% | -11.3% — — ] *] +15% — — fail pass — — 67%
Sl THEE 107 284 7.6 3910 — — 284 75 3572 — — 0.0 -0.1 -338 — — 0.0% 3% -8.6% — — +1 +1 +15% — — s | pass pass — — 100%
BT 108 325 7.1 2930 321 82 2648 -04 1.1 -282 -1.2% 15.5% | -9.6% +] +1 +15% pass fail pass 67%
ST 109 252 78 1770 24.8 18 1646 -04 0.0 -124 -1.6% 0.0% -7.0% +1 +1 +15% pass | pass pass 100%
3 308 74 1680 — — 31.0 74 1542 — — 0.2 0.0 -138 — — 0.6% 0.0% -8.2% — — +] *] +15% — — pass | pass pass. — — 100%

320 78 2000 — — 313 7.7 1928 — — -0.7 | 0.1 <72 — — -2.2% -1.3% | -3.6% — — ] *] +15% — — pass | pass pass — — 100%

31.0 7.6 1840 — — 31.0 7.7 1711 — — 0.0 0.1 -129 — — 0.0% 1.3% -7.0% — — ] +] +15% — — pass | pass pass — — 100%

30.7 7.8 2260 312 74 2139 0.5 -04 -121 1.6% -5.1% | -54% +1 +] +15% pass | pass pass 100%

31.2 76 2300 313 8.0 2109 0.1 04 -191 0.3% 5.3% -8.3% +1 +1 +15% pass | pass pass 100%

319 76 570 — — 313 15 528 — — -06 | 0.1 -42 — — -1.9% -1.3% -74% — — ] 1 +15% — — pass | pass pass — — 100%

BT HE RDO6 309 73 1740 — — 31.6 74 1661 — — 0.7 0.1 -79 — — 2.3% 14% -4.5% — — ] *] +15% — — pass | pass pass — — 100%
LI T¥EE RDO7 32.8 75 1380 — — 32.2 74 1307 — — -06 | -0.1 -73 — — -1.8% -13% | -5.3% — — +1 11 +15% — — pass | pass pass — — 100%
Sl T#EEE RDOS 323 74 736 31.6 72 660 07 | 02 -76 -2.2% -27% | -10.3% +1 +] +15% pass | pass 100%
ST 325 82 1220 317 70 1178 08 | -12 -42 -2.5% -14.6% | -34% +1 +1 +15% pass fail 67%
315 72 1230 — — 31.8 7.1 1188 — — 03 -0.1 -42 — — 1.0% -1.4% -3.4% — — ] *] +15% — — pass | pass — — 100%

311 72 1100 — — 317 7.1 1167 — — 0.6 -0.1 67 — — 1.9% -14% 6.1% — — ] *] +15% — — pass | pass — — 100%

319 7.2 597 — — 31.2 7.1 544 — — -0.7 | -0.1 -53 — — -2.2% -14% | -8.9% — — *1 11 +15% — — pass | pass — — 100%

30.8 8.0 2170 303 8.0 2071 -0.5 0.0 -99 -1.6% 0.0% -4.6% +1 +] +15% pass | pass 100%

29.8 8.0 3390 304 8.2 3153 0.6 02 -237 2.0% 2.5% -7.0% +1 *1 +15% pass | pass 100%

30.1 7.7 1830 — — 30.5 1.1 1721 — — 04 0.0 -109 — — 1.3% 0.0% -6.0% — — ] *1 +15% — — pass | pass — — 100%

302 | 73 | 1540 - — 300 72 | um - — o201l | -6 - - 07% | 14% | 45% = = a5 | 5% = — | oass | pass - — [100%

309 74 1580 — — 30.2 73 1517 — — -0.7 | -0.1 -63 — — -2.3% -14% | -4.0% — — 1 +1 +15% — — pass | pass — — 100%

30.3 7.8 1830 30.0 78 1740 -0.3 0.0 -90 -1.0% 0.0% -4.9% +1 +1 +15% pass | pass 100%

31.2 76 1600 317 74 1515 0.5 -0.2 -85 1.6% 26% | -53% +1 +1 +15% pass | pass 100%

310 76 1750 — — 30.0 76 1670 — — -1.0 0.0 -80 — — -3.2% 0.0% -4.6% — — ] 1 +15% — — pass | pass — — 100%

Sl THEE_W07 323 83 1530 — — 314 72 1429 — — -09 | -1.1 -101 — — -2.8% -133% | -6.6% — — +1 +] +15% — — pass fail — — 67%
Sl THE W08 320 73 1520 — — 319 73 1446 — — -0.1 0.0 -74 — — -0.3% 0.0% -4.9% — — +] +] +15% — — pass | pass — — 100%
29.8 79 1710 29.5 78 1626 -03 | 0.1 -84 -1.0% -13% | -4.9% +1 +] +15% pass | pass 100%

329 76 2380 326 74 218 03 | 02 -162 -0.9% 26% | -6.8% +1 *1 +15% pass | pass 100%

30.1 7.7 3190 — — 30.0 79 2939 — — -0.1 0.2 -251 — — -0.3% 2.6% -7.9% — — ] *1 +15% — — pass | pass — — 100%

310 | 79 | 2310 - — 305 78 | 2136 - — o5 | 01| s - - 6% | 15% | 80% - B EREE - — | pass | pas - — 100%

293 78 2420 — — 29.7 79 2249 — — 0.4 0.1 -171 — — 1.4% 1.3% -7.1% — — ] +] +15% — — pass | pass — — 100%

29.5 76 3010 29.6 79 2795 0.1 0.3 -215 0.3% 3.9% -7.1% +] +] +15% pass | pass 100%

26.1 7.5 996 250 74 921 -1.1 -0.1 -75 -4.2% -13% | -7.5% +1 +1 +15% fail | pass 67%

292 74 4100 — — 30.0 13 3869 — — 0.8 -0.1 -231 — — 2.7% -1.4% -5.6% — — 1 *] +15% — — pass | pass — — 100%
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0 |"™ | qumholem | gy | gy | (©) |"™® | unbosom) | gty | mgn) | c0) || ¢ @g) | (mgl) FRE o) | | Gunhosom) | (mg) | (mgny | R |PHE | WHE | LRHER | HAR
321 72 1520 313 | 17 1676 -08 | 05 156 ] +1 +15% pass pass pass
316 79 1650 — — 31.2 7.7 1647 — — -0.4 -0.2 -3 — — — +] +] +15% — — pass pass pass — —
316 78 1660 — — 314 | 78 1705 — — <02 | 00 45 — — — ] +] +15% — — pass pass pass — —
313 6.7 1380 — — 31.2 7.8 1449 — — -0.1 1.1 69 — — — kol +] +15% — — pass fail pass — —
33 7.2 1580 — — 32.1 7.6 1610 — — -0.9 04 30 — — — *1 +1 +15% — — pass pass pass — —
313 73 1580 32.1 715 1536 0.8 0.2 -44 ] +1 +15% pass Dass. pass
330 73 1410 — — 320 74 1456 — — -1.0 0.1 46 — — — +] +] +15% — — pass pass pass — —
332 8.6 1450 — — 324 75 1510 — — -0.8 -1.1 60 — — — 1 +] +15% — — pass fail pass — —
FO3I1.8C 309 74 1350 318 | 74 1345 0.9 0.0 -5 ] +1 +15% pass pass pass
B 9 31.2 7.3 1360 — — 319 73 1366 — — 0.7 0.0 6 — — — +] +] +15% — — pass pass pass — —
Hrro_10 311 7.1 1230 — — 316 75 1278 — — 0.5 04 48 — — — 1 11 +15% — — pass. pass pass. — —
Hirodil 11 31.0 70 1480 — — 321 73 1421 — — 1.1 0.3 -59 — — — kol +] +15% — — fail pass pass — —
BT _11C 327 7.2 1430 — — 320 73 1401 — — -0.7 0.1 -29 — — — +1 *1 +15% — — pass pass pass — —
Hro 12 296 72 1130 305 | 72 1121 0.9 0.0 -9 +] +1 +15% pass. Dass pass.
Bl 12C 31.0 73 1280 — — 31.2 72 1322 — — 0.2 0.1 42 — — — ] +1 +15% — — pass pass pass — —
Hrrol 13 30.2 7.2 1650 — — 30.7 7.7 1658 — — 0.5 0.5 8 — — — +1 *1 +15% — — pass. pass pass — —
Hiro_14 320 16 1510 310 | 78 1553 -1.0 | 02 43 ] +] +15% pass. Dass. pass
Sl 15 30.3 7.7 1500 — — 309 7.8 1512 — — 0.6 0.1 12 — — — +] +] +15% — — pass pass pass — —
HUFO_16 319 76 1460 — — 320 78 1704 — — 0.1 0.2 244 — — — 1 11 +15% — — pass. pass fail — —
Bl 17 328 6.7 1610 3221 78 1678 -0.6 1.1 68 ] *1 +15% pass fail pass
HUT-C_18 326 76 1520 — — 32.1 7.5 1556 — — -0.5 -0.1 36 — — — +1 *1 +15% — — pass pass pass — —
HO_19 282 7.2 1100 W51 17 1039 0.3 0.5 -61 ] +1 +15% pass. Dass. pass.
HiF il 20 219 6.7 1130 — — 28.5 7.8 1052 — — 0.6 1.1 -78 — — — ] +] +15% — — pass fail pass — —
Hry-rl 21 219 7.8 1170 — — 290 8.2 1213 — — 1.1 04 43 — — — +1 *1 +15% — — fail pass pass — —
HFOl A 293 715 1030 W3] 74 972 -1.0 | -0.1 -58 ] +] +15% pass. Dass. pass.
HiFOdil B 215 76 881 — — 219 70 916 — — 04 -0.6 35 — — — +] +] +15% — — pass pass pass — —
Hryo C 285 6.8 1080 — — 285 8.0 1106 — — 0.0 1.2 26 — — 0.0% 17.6% — 1 1] +15% — — pass fail pass — —
HFO81D 71 | 75 941 219 | 77 987 08 | 02 46 30% | 27% EHE +15% pass | pass | pass
i 8l_DC 219 76 1040 — — 284 8.0 1091 — — 0.5 04 51 — — 1.8% — ] +] +15% — — pass pass pass — —
B E 282 78 1110 286 8.1 1137 04 03 27 1.4% ksl ] +15% pass pass pass
SO F 286 79 1170 — — 289 | 82 1201 — — 0.3 0.3 31 — — 1.0% — ] +] +15% — — pass pass pass — —
YOl G 294 7.8 1200 — — 28.6 8.1 1176 — — -0.8 0.3 -24 — — -2.7% — *] +] +15% — — pass pass. pass — —
Hiroil_H 29.2 74 1020 28.1 78 1032 -1.1 04 12 -3.8% ] +1 +15% fail pass pass
Bl 1 282 79 1170 — — 28.5 8.1 1139 — — 0.3 0.2 -31 — — 1.1% — *] +] +15% — — pass pass pass — —
3l a 218 72 884 — — 215 6.8 847 — — -0.3 -04 -37 — — -1.1% — 1 *1 +15% — — pass pass pass — —
-8 b 285 715 1090 831 72 1025 <02 | 03 -65 -0.7% ] +1 +15% pass pass pass
283 7.3 021 — — 21.5 6.8 835 — — -0.8 -0.5 -186 — — -2.8% — +] +] +15% — — pass pass fail — —
212 72 940 — — 280 71 936 — — 0.8 -0.1 -4 — — 2.9% — 11 11 +15% — — pass. pass pass. — —
288 74 946 — — 219 70 905 — — -0.9 -04 -4] — — -3.1% — ] +] +15% — — pass pass pass — —
294 7.8 1120 — — 289 7.7 1126 — — -0.5 -0.1 6 — — -1.7% — ] *1 +15% — — pass pass pass — —
29.2 74 1060 86 | 15 1033 <06 | 0.1 -27 -2.1% ] +1 +15% pass Dass. pass
HiF T3 289 76 952 — — 284 76 994 — — -0.5 0.0 42 — — -1.7% — ] +] +15% — — pass pass pass — —
HUT T4 215 1.5 930 — — 282 74 942 — — 0.7 -0.1 12 — — 2.5% — +1 *1 +15% — — pass pass pass — —
HioiTs 216 73 976 82| 72 993 0.6 -0.1 7 2.2% ] +] +15% pass pass pass
HiF il T6 269 72 942 — — 217 6.9 914 — — 0.8 -0.3 -28 — — 3.0% — +] +] +15% — — pass pass pass — —
Hol 17 282 8.1 1230 — — 285 ] 81 1146 — — 03 0.0 -84 — — 1.1% — 1 11 +15% — — pass. pass pass. — —
- 28.1 13 1160 292 70 1133 1.1 -0.3 =27 3.9% kol +] +15% fail Dass pass
29.1 6.7 920 — — 294 6.5 946 — — 0.3 -0.2 26 — — 1.0% — +1 *1 +15% — — pass pass pass — —
29.8 6.7 1230 302 | 71 1248 04 04 18 1.3% +] +1 +15% pass. Dass pass.
29.6 6.8 1090 — — 29.5 72 1052 — — -0.1 04 -38 — — -0.3% — ] +1 +15% — — pass pass pass — —
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0| qmholem | g | g | (0 |"™® | Gunbolem) | (mg) | gty | cor || ¢ @g) | (mgh) TERER | TR | ) | Gmholem) | (mg) | (mgy | OB | PHHE | WEK | REEER | WA | A2
28.5 7.6 991 62.5 0.00 278 6.5 1000 534 0 -0.7 -1.1 9 -9 0.00 -14.6% — *1 *1 +15% +30% — pass fail pass pass — 75%
280 73 1180 525 0.00 279 69 1148 464 0 -0.1 -04 -32 -6 0.00 -5.5% 5 -11.6% +] +1 + +30% pass pass pass pass 100%
28.5 7.3 891 18.5 0.00 216 6.1 898 438 0.01 -0.9 -1.2 7 25 0.01 -16.4% 136.8% — *] +] + +30% — pass fail pass fail — 50%
263 6.9 862 72.5 0.07 274 6.3 994 49 0.09 1.1 -0.6 132 -24 0.02 -8.7% -324% — 1 *1 t +30% — fail pass. fail fail — 25%
27.1 6.9 1060 60 0.00 217 6.6 1062 559 0.01 0.6 -03 2 -4 0.01 -4.3% -6.8% ] +1 + +30% pass pass pass pass 100%
26.7 74 907 52.5 0.00 273 6.2 958 46.2 0.01 0.6 -1.2 51 -6 0.01 -16.2% -12.0% — +] +] + +30% — pass fail pass pass — 75%
222 73 1360 515 0.00 2301 70 1600 553 0 0.8 -0.3 240 -2 0.00 -4.1% -3.8% — +1 +] + +30% — pass pass fail pass — 75%
253 73 1440 55 0.00 25.1 70 1568 59.8 0 -02 | -03 128 5 0.00 -4.1% 8.7% - *] +] t +30% — pass Dass pass Dass — 100%
215 7.3 1320 67.5 0.00 279 8.0 1353 61.3 0 04 0.7 33 -6 0.00 9.6% -9.2% — ] *1 t +30% — pass pass pass pass — 100%
288 75 988 515 0.00 217 64 996 535 0.02 -1.1 -1.1 8 -4 0.02 -14.7% -1.0% k) +1 t +30% fail fail pass pass 50%
30.3 7.7 1450 515 0.00 29.8 7.5 1318 564 0 -0.5 -0.2 -132 -1 0.00 -2.6% -1.9% — ] +1 + +30% — pass pass pass pass — 100%
29.0 7.1 2600 60 0.08 298 73 2450 54.5 0.03 0.8 0.2 -150 -6 -0.05 2.8% -9.2% — 1 *1 t +30% — pass. pass pass pass. — 100%
285 72 2350 245 0.00 215 74 2176 39.8 0 -1.0 0.2 -174 15 0.00 2.8% 62.4% ] +1 t +30% pass pass pass fail 75%
304 7.1 2660 182 0.00 29.7 74 2729 183.1 0 -0.7 0.3 69 1 0.00 4.2% 0.6% — +] +] t +30% — pass pass pass pass — 100%
213 8.1 2650 60 0.00 218 8.0 2672 543 0.01 0.5 -0.1 22 -6 0.01 -1.2% -9.5% — 1 11 t +30% — pass pass pass pass — 100%
2.1 7.7 3790 725 0.00 2801 79 3721 673 0.01 -1.1 0.2 -69 -5 0.01 26% -7.2% ] +] + +30% fail Dass pass Dass 75%
219 83 1430 87.5 0.00 278 82 1536 86.5 0.01 -0.1 0.1 106 -1 0.01 -1.2% -1.1% — +1 *1 t +30% — pass pass pass pass — 100%
JEES AL TR 8 29.6 7.1 3640 85 0.35 29.8 70 3725 80.5 033 0.2 -0.1 85 -5 -0.02 -14% -5.3% -5.2% 1 +1 + +30% +50% pass pass pass pass Dass. 100%
T2 101 316 76 1850 725 0.00 326 7.7 1801 703 0 1.0 0.1 -49 -2 0.00 1.3% -3.0% — Eal +1 + +30% — pass pass pass pass — 100%
BT HEE 102 30.2 79 653 80 0.00 29.7 99 639 782 0 -0.5 2.0 -14 -2 0.00 25.3% -2.3% +1 *1 t +30% — pass. fail pass pass. — 75%
il TEEEE 103 284 8.1 4490 715 040 290 | 83 4368 50.7 042 0.6 0.2 -122 -27 0.02 2.5% -34.6% 4.5% t] +1 t +30% +50% pass. Dass. pass. fail Dass. 80%
Bl TR 104 332 76 1880 71.5 0.00 329 7.8 1747 72 0 -0.3 0.2 -133 -6 0.00 2.6% -7.1% — +] +] +15 +30% — pass pass pass pass — 100%
TR 105 317 78 1670 80 0.00 316 8.0 1684 614 0 -0.1 0.2 14 -19 0.00 2.6% -23.3% — 11 11 +15% +30% — pass. pass. pass. pass — 100%
324 74 2070 53 049 316 7.7 2002 709 0.52 -0.8 03 -68 18 0.03 4.1% 33.8% 6.8% ] +] +15% +30% +50% pass. Dass pass fail pass 80%
¥ 107 272 76 3430 97.5 0.00 213 7.8 3300 87.2 0 0.1 0.2 -130 -10 0.00 2.6% -10.6% — +1 *1 +15% +30% — pass pass pass pass — 100%
Il TEE 108 247 8.0 2180 245 0.00 25.1 78 2108 43 0 04 -0.2 =72 19 0.00 -2.5% 75.5% 1 11 +15% +30% pass pass. pass. fail 75%
Sl TEE 109 282 75 2060 102 0.00 283 76 2022 101.3 0 0.1 0.1 -38 -1 0.00 1.3% -0.7% — +] +] +15% +30% — pass pass pass pass — 100%
BT HEE _RDOL 29.7 7.6 906 62.5 0.00 29.8 76 902 51.7 0 0.1 0.0 -4 -5 0.00 0.0% -7.7% — +1 *1 +15% +30% — pass pass pass pass. — 100%
Sl THEE_RD0O2 327 7.7 2890 725 0.00 319 78 2776 60.9 0 -0.8 0.1 -114 -12 0.00 1.3% -16.0% +] +1 +15% +30% pass Dass. pass Dass 100%
LT RDO3 29.5 74 887 76.2 0.00 29.2 73 826 51.7 0.01 -0.3 0.1 -61 -25 0.01 -1.4% -32.2% — ] +] +15% +30% — pass pass pass fail — 75%
BT EEE _RDO4 328 74 2740 712 0.00 32.1 79 2805 65.1 0 -0.7 0.5 65 -6 0.00 6.8% -8.6% — 1 *1 +15% +30% — pass pass pass pass — 100%
$all| TEEEE_RDOAC 316 78 2830 56.2 0.17 317 76 2704 564 0.19 0.1 -0.2 -126 0 0.02 2.6% 04% 12.4% ] +] +15% +30% +50% pass pass pass pass Dass 100%
BT ¥EE _RDOS 30.1 7.3 673 81.2 0.09 311 73 885 664 0.03 1.0 0.0 212 -15 -0.06 0.0% -18.2% — +] +] +15% +30% — pass pass fail pass — 75%
T HEE_RDO6 308 76 2330 61.2 0.00 310 | 79 2264 81.7 0 0.2 03 -66 21 0.00 3.9% 33.5% ] +1 +15% +30% pass Dass pass fail 75%
SR T3E RDOT 306 70 815 83.7 0.00 306 72 797 515 0 0.0 0.2 -18 -26 0.00 2.9% -31.3% — ] +] +15% +30% — pass pass pass fail — 75%
336 7.7 2040 91.2 0.00 334 82 1976 86.1 0 -0.2 0.5 -64 -5 0.00 6.5% -5.6% — ] +1 +15% +30% — pass pass pass pass — 100%
Sl T3 313 76 991 76.2 0.00 311 715 939 0 <02 | -0.1 -52 -7 0.00 -1.3% -9.3% +] +1 +15% +30% pass Dass pass. Dass. 100%
BT 31.0 72 801 81.2 0.00 30.6 7.1 772 0 -0.4 0.1 -29 -25 0.00 -1.4% -30.2% — +] +] +15% +30% — pass pass pass fail — 75%
BT HEE RDIL 308 72 855 712 0.00 308 72 826 0.01 0.0 0.0 -29 -10 0.01 0.0% -14.3% — 1 *1 +15% +30% — pass pass pass pass — 100%
Sl T3 RD12 318 6.8 2050 56.2 033 322 79 2084 794 0.52 04 1.1 34 23 0.19 16.2% 41.3% 57.6% +1 +1 +15% +30% +50% pass fail pass fail fail 40%
ELT ¥ 31.2 7.5 3210 66.2 0.00 313 7.8 3211 0 0.1 0.3 1 -9 0.00 4.0% -13.1% — +] +] +15% +30% — pass pass pass pass — 100%
310 1.7 3100 83.7 0.00 309 8.1 3142 0 -0.1 04 42 -32 0.00 5.2% -38.2% — 11 *1 +15% +30% — pass. pass pass. fail — 5%
285 73 748 66.2 0.00 2901 73 774 0 0.5 0.0 26 -19 0.00 0.0% -284% ] 1 +15% +30% pass Dass pass Dass 100%
299 7.5 953 71.2 0.00 29.6 7.7 969 0 -0.3 0.2 16 -9 0.00 2.7% -12.9% — ] *1 +15% +30% — pass pass pass pass — 100%
286 74 637 61.2 0.00 29.6 75 873 0.01 1.0 0.1 236 -6 0.01 1.4% -9.8% ] +1 +15% +30% pass. Dass. fail pass 75%
29.5 75 905 58.7 0.00 29.1 7.5 828 0 -0.4 0.0 =77 -7 0.00 0.0% -11.1% — Eal +1 +15% +30% — pass pass pass pass — 100%
300 7.6 1060 3.7 0.07 305 7.8 1006 0.04 0.5 0.2 -54 -7 -0.03 2.6% -9.0% — +1 *1 +15% +30% — pass pass pass pass — 100%
288 78 1020 437 0.00 29.6 79 1007 0 08 0.1 -13 24 0.00 1.3% 54.0% ] +1 +15% +30% pass Dass. pass. fail 75%
30.3 78 992 737 0.00 304 76 938 0 0.1 -0.2 -54 -11 0.00 -2.6% -15.2% — ] +1 +15% +30% — pass pass pass pass — 100%
310 1.7 619 515 0.00 299 73 807 0.01 1.1 -04 188 -6 0.01 -5.2% 304% -9.6% — 11 11 +15% +30% — fail pass fail pass — 50%
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246 79 280 — — 247 ] 18 286 — — 0.1 0.1 6 — — 04% -1.3% 2.1% — — 11 11 +15% — — pass pass pass — — 100%
29.7 82 901 289 | 71 904 08 | -1.1 3 -2.7% -134% | 03% 11 11 +15% pass fail pass 67%
332 70 347 — — 331 6.8 318 — — -0.1 | -0.2 -29 — — -0.3% -29% | -8.4% — — *1 *1 +15% — — pass pass pass — — 100%
21 76 756 26| 77 729 05 0.1 =21 22% 13% | -3.6% 11 *1 +15% pass pass pass 100%
263 6.8 3370 — — 274 | 63 3364 — — 1.1 -0.5 -6 — — 4.2% -74% | -02% — — +] ] +15% — — fail pass pass — — 67%
256 6.1 1120 — — 254 70 13983 — — -02 | 03 12863 — — -0.8% 4.5% |1148.5% — — 11 11 +15% — - pass pass fail — — 67%
269 73 6130 278 | 19 6528 09 | 06 398 3.3% 82% | 65% *] *1 +15% pass pass pass 100%
250 6.8 3690 — — 259 | 68 3729 — — 09 0.0 39 — — 3.6% 0.0% 1.1% — — +1 +1 +15% — — pass ass pass — — 100%
23 75 933 27| 15 883 04 | 00 -50 1.8% 0.0% | -54% 1] *1 +15% pass pass pass 100%
299 716 822 — — 23| 72 772 — — 06 | 04 -50 — — -2.0% % | -6.1% — — +] +1 +15% — — pass pass pass — — 100%
27.1 75 4470 — — 271 79 4532 — — 0.0 0.4 62 — — 0.0% 5.3% 1.4% — — 11 11 +15% — . pass pass pass — — 100%
272 72 4370 262 | 75 4628 -10 | 03 258 -37% 42% | 59% 11 *1 +15% pass pass pass 100%
312 79 2120 — — 314 | 66 2204 — — 0.2 -1.3 84 — — 0.6% 4.0% — — *1 *1 +15% — — pass fail pass — — 67%
296 73 981 — — 287 | 70 938 — — <09 | 03 -43 — — -3.0% -4.1% | -44% — — 11 11 +15% — — pass pass pass — — 100%
318 75 908 — — 314 | 15 853 — — -04 | 00 -55 — — -1.3% 00% | -6.1% — — *1 +1 +15% — — pass. Dass pass — — 100%
215 78 717 — — 282 | 81 688 — — 0.7 03 -29 — — 2.5% 3.8% | -4.0% — — *1 *1 +15% — — pass pass — — 100%
289 75 397 289 | 72 351 00 | 03 -46 0.0% -4.0% | -11.6% 1] *1 +15% Dass pass pass 100%
282 78 483 — — 289 | 15 434 — — 7 -0.3 -49 — — 2.5% -3.8% | -10.1% — — +1 +1 +15% — — pass pass pass — — 100%
337 72 480 — — 33.1 7.0 459 — — 06 | 02 -21 — — -1.8% -2.8% | -4.4% — — 11 11 +15% — — pass pass pass — — 100%
335 72 407 332 | 67 376 03| 05 31 -09% 69% | -76% *1 1] +15% pass pass pass 100%
282 715 2200 — — 2151 76 2213 — — -0.7 | 01 13 — — -2.5% 1.3% 0.6% — — *1 *1 +15% — — pass pass pass — — 100%
FLTHEL 9 213 78 1760 267 | 76 1777 06 | 02 17 -2.2% -2.6% 1.0% 11 1l +15% pass pass pass 100%
PTRHEEI_RDO 29.1 70 481 — — 2.7 | 68 441 — — 0.6 -0.2 -40 — — 2.1% -29% | -83% — — +] +1 +15% — — pass pass pass — — 100%
PrRpEEL RDO2 280 7.1 495 — — 285 | 82 454 — — 0.5 1.1 -41 — — 1.8% 155% | -83% — — 11 11 +15% — — pass fail pass — — 67%
PIFHEEL_DO1 266 70 4290 276 | 66 4447 10 | 04 157 3.8% -57% | 37% *1 *1 +15% pass pass pass 100%
PrEHEEL_DOIC 260 6.7 3970 — — 265 | 6.5 3926 — — 0.5 -0.2 -44 — — 1.9% -3.0% | -1.1% — — *1 +1 +15% — — pass pass pass — — 100%
R KETUK IR 1 271 79 383 270 | 80 275 01| 01 -108 -04% 13% | -28.2% 11 *] +15% pass pass fail 67%
SPANTEESMNEE) R 347 79 614 — — 354 74 584 — — 0.7 -0.5 -30 — — 2.0% -63% | -49% — — 11 11 +15% — — pass pass pass — — 100%
309 80 251 316 | 84 138 07 | 04 -113 23% 50% | -45.0% *1 *1 +15% pass pass fail 67%
345 78 281 — — 335 | 82 283 — — -1.0 | 04 2 — — -29% 5.1% 0.7% — — *1 *1 +15% — — pass pass pass — — 100%
346 74 1100 — — 346 | 79 1067 — — 0.0 0.5 -33 — — 0.0% 6.8% | -3.0% — — 11 11 +15% — - pass pass pass — — 100%
29.0 718 1330 — — 287 | 79 1351 — — -0.3 0.1 21 — — -1.0% 13% 1.6% — — *1 1] +15% — — pass pass pass — — 100%
342 73 2900 — — 35.1 76 2841 — — 09 03 -59 — — 2.6% 41% | -20% — — +1 *1 +15% — — pass pass pass — — 100%
330 78 2750 332 | 81 2710 02 | 03 -40 0.6% 38% | -15% 1] *1 +15% Dass pass pass 100%
348 715 881 — — 3431 17 877 — — -0.5 0.2 -4 — — -14% 27% | -0.5% — — +1 ] +15% — — pass pass — — 100%
2.5 70 2490 — — 304 7.1 2304 — — 09 0.1 -186 — — 3.1% 14% | -1.5% — — 11 11 115% — — pass pass — — 100%
TR MEAJ1S_DO2 318 71 3150 307 | 75 3286 -1 04 136 -35% 56% | 43% * +1 +15% fail pass pass 67%
o R ST R L 303 | 16 608 - — 52| s 589 - — [ os 19 = = 30% | 66% | 3.1% = BN +15% = - pass | pass | pass - = 100%
PR REEESMNE) R 2 337 83 869 344 | 79 832 07 | 04 -37 2.1% -48% | -43% 11 *1 +15% Dass pass Dass 100%
PR R EESNE R 3 305 79 525 — — 302 | 81 459 — — -0.3 0.2 -66 — — -1.0% 2.5% | -12.6% — — +] +1 +15% — — pass pass pass — — 100%
PRIFEEBEERCROS D01 348 78 4020 — — 35.1 82 3885 — — 03 0.4 -135 — — 0.9% 51% | -34% — — 11 11 +15% — — pass pass pass — — 100%
PRERBERGROS 1 319 71 2980 316 | 81 2011 03 | 04 -69 -09% 52% | -23% +1 *1 +15% pass pass pass 100%
293 79 346 — — 302 | 82 205 — — 09 03 -141 — — 3.1% 38% | -40.8% — — *1 +1 +15% — — pass pass fail — — 67%
347 78 340 336 | 82 230 -1.1 04 -110 -32% 51% | -324% 11 1l +15% fail pass fail 33%
322 75 780 — — 326 | 62 733 — — 04 -13 -47 — — 12% -17.3% | -6.0% — — +] +] +15% — — pass fail pass — — 67%
304 70 5190 — — 308 ] 73 5379 — — 0.4 03 189 — — 1.3% 4.3% 3.6% — — 11 11 +15% — . pass pass pass — — 100%
B EUEEE S 335 69 2650 336 | 120 2644 01 5.1 -6 03% 739% | -0.2% 11 *1 +15% pass fail pass 67%
I TEEEEE 6 308 78 3830 — — 316 | 79 3714 — — 08 0.1 -116 — — 2.6% 13% | -3.0% — — *1 +1 +15% — — pass pass pass — — 100%
! 315 84 397 — — 317 | 79 358 — — 02 0.5 -39 — — 0.6% -60% | -9.8% — — 11 11 +15% — — pass pass pass — — 100%
I TESREF 8 286 | 17 429 289 | 19 319 3 | 02 110 0% | 26% | -256% B 5% pas | pass | fail 7%
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0 | P8 | mhoromy | cmg) | gy | ¢ | P | umhotom)| (e | (mgy | Q) | PP | Gumhotem)| cmg) | gy | AOB | PHE | MW | CERMEAR | AR | [SHE | oo e | (g |8 | PHHE | MR | CERAR AT | A3
i1 w1 | 72 1400 — — [266] 84 1476 — — 5] 12 76 — — 18% | 167% | 54% — — a2 [ #15% — — | pass | fail | pass — — |o1%
HEFOYI 2 27| 72 1550 2638 | 83 1522 09 | 11 28 32% | 153% | -1.8% EREN pass | fail | pass 61%
HUFO 3 263 | 78 1610 72| 82 1648 09 | 04 38 34% 5.1% | 24% BRI pass | pass | pass 100%
HiFOYI4 %0 | 79 1640 — — |211] 82 1568 — — [09] 03 72 — — 3.2% 38% | 44% — — & [ a2 [ #1559 — — | pass | pass | pass — — [ 100%
OIS n8 | 76 1460 — — |219] 82 1720 — — loi]os 260 — — 04% 79% | 17.8% — — a2 ] 259 — — |pass | pass | fa — — 6%
HiF-O18I6 274 | 78 1820 283 | 82 1750 09 | 04 -10 3.3% 5.1% | -38% RN pass | pass | pass 100%
EEastik] 276 | 81 1600 — — [280] 81 1687 — — o400 87 — — 1.4% 00% | 54% — — | a [ a [ f15% — — | pass | pass | pass — — [ 100%
HFOYI8 2%9 | 80 1590 — — |18 83 1568 — — o9 ] o3 2 — — 33% 38% | -14% — — == +15% — — | pass | pass | pass — — | 100%
B3I 8C 276 | 78 1650 26 | 82 1765 10 | 04 115 3.6% 5.1% | 70% [ H [ 415% pass | pass | pass 100%
E=astik) 289 | 80 1760 — — [206] 81 1778 — — o7 ] o1 13 — — 24% 13% | 10% — — [ a x| 1159 — — | pass | pass | pass — — [ 100%
ST 20 | 84 1340 — — [289] 82 1593 — — [01] 02 253 — — 03% | 24% | 189% — — = [ = +15% — — | pass | pass | fa — — |o1%
L =astIR 287 | 79 1360 27| 83 1620 00 | 04 260 0.0% 5.1% | 19.1% [ [ #5% pass | pass | fu 61%

HiF-Oy_11C 24 | 78 1830 — — |26 81 1783 — — Jo2]o03 47 — — 0.1% 38% | -26% — B ERE — — | pass | pass | pass — — | 100%
HFCYI_12 2.1 | 79 1670 — — |27] 19 1683 - — o6 ] 00 13 — — 2.1% 00% | 08% — — =] — — | pass | pass | pass — — [ 100%

BiF-CyI_12C 303 | 80 1730 300 | 80 1773 03| 00 4 0% | 00% | 25% S pass | pass | pass 100%
E=astIRE 29 | 79 1860 — — [304] 80 179 — — o5 ] o1 -64 — — 1.7% 13% | -34% — — x| =n — — | pass | pass | pass — — | 100%

HiFCI_14 301 | 80 159 — — [303] 80 1559 — — Jo02] 00 31 — — 0.7% 00% | -19% — — == — — | pass | pass | pass — — [ 100%

BeFOYI 1S 317 | 81 1740 308 | 77 1670 09 | 04 10 28% | 49% | 40% S pass | pass | pass 100%

SirC_16 300 | 81 1610 — — |306] 79 1520 — — Jos] 02 -90 — — 2.0% 2.5% | 56% — — |a]=n — — | pass | pass | pass — — | 100%

HiFOYI_1T 309 | 80 1910 — — [310] 81 1826 — — Joi] ol 84 — — 03% 13% | -44% — — =] — — | pass | pass | pass — — [ 100%

HLFCIYI_18 312 | 82 1500 — — [304] 80 1557 — — [08]02 51 — — 26% | -24% | 38% — — x|+ — — | pass | pass | pass — — | 100%

SO 19 303 | 83 1300 26 | 80 1259 07 [ 03 -41 23% | -36% | -32% EHE pass | pass | pass 100%

HiFCI_20 310 | 81 1220 — — Jz01] 79 1145 — — 09 ] 02 75 — — 29% | 25% | 61% — — = ]=n — — | pass | pass | pass — — [ 100%

HFCYI21 302 | 78 1310 — — [300] 76 1010 — — 0202 -30 — — 07% | -26% | -229% — — =] — — |pass | pass | fa — — le%

HFOYIA 297 | 83 1440 289 | 82 1469 08 | 01 29 27% | -12% | 20% EHE pass | pass | pass 100%

HiFOYI B 274 | 82 1310 — — [213] 81 1406 — — [01] 01 9% — — 04% | -12% | 73% — — =[x — — | pass | pass | pass — — [ 100%

HFOYI_C 308 | 78 1050 — — [310] 79 1091 — — o2 ol 41 — — 06% 39% — — = [ = — — | pass | pass | pass — — | 100%

E=astii) 296 | 76 838 307 | 76 917 11| 00 79 37% 9.4% R fail | pass | pass 61%

Hi-C14_DC 318 | 74 1140 — — [314] 80 1105 — — 04 06 35 — — -1.3% 81% | 31% — B ERE — — | pass | pass | pass — — | 100%
HFOYILE 304 | 84 1140 — — [313] 81 1143 — — oo ] 03 3 - — 30% 36% | 03% — — =] — — | pass | pass | pass — — [ 100%

FFOYILF 319 | 70 1170 310 | 81 1164 09 | 11 -6 28% | 157% | -0.5% S pass | fail | pass 61%

HFOILG 314 | 75 1310 — — [314] 80 1098 — — Joo]os 212 — — 00% 61% | -162% — — x| =n — — | pass [ pass | fui — — |o1%

HiFCYI_H 310 | 75 1070 — — [315] 79 1034 — — Jo5] 04 -36 — — 1.6% 53% | -34% — — =[x — — | pass | pass | pass — — [ 100%

SFOIT 316 | 76 922 307 | 76 884 09 | 00 38 28% | 00% | 41% FHES pass | pass | pass 100%

HFOYa %9 | 76 1200 — — J26s5] 18 1283 — — Jos] 02 83 — — 23% 26% | 69% — — x| =n — — | pass | pass | pass — — | 100%

HiFO b 24 | 80 1440 — — |216] 82 1467 — — Jo2] 02 7 — — 0.7% 25% | 19% — — == — — | pass | pass | pass — — [ 100%

HFOYI %6 | 76 1280 — — |29] 79 1330 — — 03] o3 50 — — 11% 39% | 39% — — x|+ — — | pass | pass | pass — — | 100%

HiFO8d 2%2 | 17 1360 270 | 78 1297 08 | o1 -63 3.1% 13% | -46% EHE pass | pass | pass 100%

HiFOle %38 | 76 1510 — — |218] 82 1457 — — [ os 53 — — 37% 79% | -35% — — = ]=n — — | pass | pass | pass — — [ 100%

BEFCYITI 85| 79 1380 — — [287] 80 1339 — — o2 o1 41 — — 0.7% 13% | -30% — — x|+ — — | pass | pass | pass — — | 100%

HiFOI_T2 296 | 76 1350 26 | 80 1322 10 [ 04 28 34% 53% | 21% EHE pass | pass | pass 100%

SO T3 %8 | 76 1140 — — |87] 77 1153 — — 1] ol 13 — — 0.3% 13% | 11% — — a5 [ f15% — — | pass | pass | pass — — [ 100%

HFCIYI_T4 86 | 76 1230 — — |20] 179 1225 — — o403 5 — - 14% 39% | 04% — — = [ = +15% — — | pass | pass | pass — — | 100%

HEFCYITS 263 | 80 1380 22| 79 1343 09 | 01 37 34% -13% | 27% [ 4 [ #15% pass | pass | pass 100%

HiFCII_T6 26 | 80 1250 — — J264] 77 1232 — — o8] 03 -18 — — 3.1% 38% | -14% — — a5 ][ f15% — — | pass | pass | pass — — | 100%

HFCYITT 308 | 77 1060 — — [314] 80 1058 — — Jo6] 03 2 — — 19% 39% | 02% — — =] — — | pass | pass | pass — — [ 100%

: S 1 274 | 81 1430 26 | 82 1512 08 | 01 82 -2.9% 12% | 5% R pass | pass | pass 100%

B 10 273 | 68 1590 — — |270] 81 1573 — — 03] 13 -17 — — L% [ 190% [ -L1% — — x| =n — — | pass | fil | pass — — |eo%
7 2 258 | 84 1470 — — J265] 82 1504 — — o7 ] 02 34 — — 27% 24% | 23% — — == — — | pass | pass | pass — — [ 100%
2%0 | 77 1470 26 | 82 1511 06 | 05 41 23% 65% | 28% R pass | pass | pass 100%
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AR HEE |(PHEKR | ERE | KR HEE (PRI | ERE | AR HEE |(PRAR | AR 5 KB HEE |(SRER | ERE| .
Rey pHE (umholem)| (gl | (mglh | CC) pHE (umbolem)| (gl | (mgh) | CC) pHIE (umholem)| (gl | (mg/) KR pHEE |MEBE |(EREE | FARE ) pHIE (umholem)| (gl | (mg/) K| pHE | MERE | LBREE | FME | O3
302 | 79 1360 — — 311 | 73 1363 — — 09 | 06 3 — — 3.0% S1.6% | 0.2% — — +1 +1 +15% — — pass | pass pass — — 100%
299 | 15 1320 297 | 71 1273 02 | 04 47 -0.7% -5.3% | -3.6% 11 +1 +15% pass | pass | pass 100%
301 | 82 1620 — — 302 | 71 1300 — — 01 | -L1 -320 — — 0.3% -134% | -198% — — *1 +1 + — — pass | fail fail — — 33%
287 | 74 1070 — — 298 | 72 1085 — — L1 | 02 15 — — 3.8% 20% | 14% — — 11 +1 +15% — — ail | pass | pass — — 67%
303 | 76 1110 — — 301 | 73 1104 — — 02 ] 03 -6 — — 0.7% -39% | -05% — — *1 +1 +15% — — pass | pass | pass — — 100%
298 | 15 1240 — — 309 | 74 1271 — — L1 | 01 31 — — 3.7% -1.3% | 2.5% — — 11 +1 +15% — — fail | pass | pass — — 67%
288 | 8.1 1490 291 | 83 1461 03 | 02 -29 1.0% 25% | -19% +1 +1 +15% pass | pass | pass 100%
298 | 16 1360 — — 295 | 82 1333 — — 03] 06 -21 — — -1.0% 79% | -20% — — *1 +1 *15% — — pass | pass pass — — 100%
291 | 75 1370 281 | 71 1339 <10 | 04 -31 -3.4% -5.3% | -23% +1 al +15% pass | pass | pass 100%
284 | 15 1050 — — 291 | 71 1069 — — 0.7 | -04 19 — — 2.5% -5.3% | 18% — — *1 +1 *15% — — pass | pass | pass — — 100%
314 | 73 1250 — — 312 | 79 1460 — — 02 ] 06 210 — — -0.6% 82% | 168% — — *1 +1 +15% — — pass | pass fail — — 67%
Wl CHEE 102 219 | 16 1130 — — 283 | 73 1149 — — 04 | -03 19 — — 14% 39% | 11% — — 11 *1 +15% — — pass | pass | pass — — 100%
ST 103 299 | 83 2700 — — 304 | 81 2732 — — 05 | -02 32 — — 1.7% -24% | 1.2% — — +1 +1 +15% — — pass | pass | pass — — 100%
318 | 75 1640 313 | 81 1599 05 ] 06 41 -1.6% 80% | -2.5% 11 +1 +15% pass | pass | pass 100%
321 | 74 1330 — — 322 | 72 1364 — — 01 | -02 34 — — 0.3% 20% | 2.6% — — 11 +1 *15% — — pass | pass pass — — 100%
310 | 78 1610 — — 320 | 83 1515 — — 10 | 05 95 — — 3.2% 64% | -59% — — 11 11 +15% — — pass | pass | pass — — 100%
301 | 72 3670 — — 298 | 76 3621 — — 03 ] 04 -49 — — -1.0% 56% | -13% — — *1 +1 +15% — — pass | pass | pass — — 100%
291 | 73 2440 — — 282 | 72 2417 — — 09 | 01 -23 — — -3.1% -14% | -09% — — 11 +1 +15% — — pass | pass | pass — — 100%
299 | 13 1740 308 | 7.6 1782 09 | 03 42 3.0% 41% | 24% +1 +1 +1 pass | pass | pass 100%
255 | 12 947 — — 262 | 69 998 — — 07 | -03 51 — — 2.7% -4.2% | 54% — — 11 11 + — — pass | pass pass — — 100%
349 | 71 2770 338 | 84 2905 Sl 13 135 -3.2% 183% | 49% 11 al 115 ail | fail pass 33%
256 | 74 1070 — — 265 | 13 1121 — — 09 | -01 51 — — 3.5% -14% | 48% — — *1 +1 + — — pass | pass pass — — 100%
334 | 76 2680 — — 333 | 81 2769 — — 01 ] 05 89 — — -0.3% 66% | 33% — — ha| %1 £18 — — pass | pass | pass — — 100%
331 | 82 2870 — — 338 | 84 2898 — — 07 ] 02 28 — — 2.1% 24% 1.0% — — *1 *1 3 — — pass | pass | pass — — 100%
2971 19 1340 — — 308 | 69 1347 — — LI | -10 7 — — 3.7% -12.7% | 0.5% — — +1 +1 115 — — fail | pass | pass — — 67%
315 | 75 1310 312 | 78 1245 03] 03 -65 -1.0% 40% | -50% +1 +1 3 pass | pass | pass 100%
296 | 80 1330 — — 299 | 69 1302 — — 03 | -L1 -28 — — 1.0% -138% | -21% — — *1 +1 + — — pass | fail pass — — 67%
305 | 68 1660 — — 314 | 81 1544 — — 09 13 116 — — 3.0% 19.1% | -7.0% — — 11 11 + — — pass | fail pass — — 67%
296 | 13 1150 — — 297 | 68 1222 — — 01 | -05 72 — — 0.3% -6.8% | 6.3% — — *1 +1 + — — pass | pass | pass — — 100%
2931 70 1100 — — 298 | 66 1168 — — 05 | -04 68 — — 1.7% -5.0% | 6.2% — — 11 +1 *15 — — pass | pass | pass — — 100%
313 | 72 1160 303 | 71 1387 -10 | 0.1 221 -3.2% -14% | 19.6% +1 +1 +15 pass | pass fail 67%
319 | 85 1530 — — 320 | 83 1517 — — 01 | -02 -13 — — 0.3% -24% | -08% — — *1 +1 + — — pass | pass pass — — 100%
322 | 71 2340 323 | 83 2361 0.1 12 21 0.3% 169% | 09% 11 +1 + pass | fail pass 67%
290 | 76 3950 — — 300 | 76 3900 — — 10 | 00 -50 — — 34% 00% | -13% — — +1 +1 + — — pass | pass pass — — 100%
261 | 17 1120 — — 263 | 15 1153 — — 02 | -02 33 — — 0.8% 22.6% | 29% — — 11 +1 pal — — pass | pass | pass — — 100%
252 | 16 690 — — 256 | 70 943 — — 04 | -06 253 — — 1.6% -19% | 36.7% — — *1 +1 + — — pass | pass fail — — 67%
250 | 72 990 — — 259 | 70 981 — — 09 | -02 9 — — 3.6% -28% | -09% — — ha| ha| £15 — — pass | pass | pass — — 100%
LR W04 254 | 74 990 255 | 72 958 01 | -02 -32 04% -20% | -32% +1 +1 3 pass | pass | pass 100%
$BILTHEE WO0S 262 | 16 1130 — — 213 | 72 1183 — — L1 | -04 53 — — 42% 47% — — *1 +1 + — — fail | pass pass — — 67%
BT 252 | 74 1070 258 | 75 1069 06 | 01 -1 24% 14% | -01% 11 Eal al pass | pass | pass 100%
283 | 76 1180 — — 276 | 11 1176 — — 07 | 05 -4 — — -2.5% -6.6% | -03% — — *1 +1 + — — pass | pass | pass — — 100%
265 | 7.1 1270 — — 2712 | 68 1072 — — 07 | -03 198 — — 2.6% — — *1 +1 + — — pass | pass fail — — 67%
289 | 15 1620 292 | 15 1550 03 | 00 =10 1.0% +1 +1 . pass | pass | pass 100%
284 | 17 2190 — — 276 | 65 2089 — — 08 | -12 -101 — — -2.8% — — 11 +1 115 — — pass | fail pass — — 67%
275 | 15 2210 278 | 78 2207 03 | 03 3 1.1% 11 +1 + pass | pass | pass 100%
215 | 13 3130 — — 280 | 74 3348 — — 05 | 01 218 — — 1.8% — — *1 +1 + — — pass | pass pass — — 100%
303 | 74 1320 — — 295 | 72 1271 — — 08 | 02 -49 — — -2.6% — — 11 +1 + — — pass | pass | pass — — 100%
2713 | 70 3470 — — 273 | 81 3520 — — 0.0 1.1 50 — — 0.0% — — *1 +1 + — — pass | fail pass — — 67%
281 | 75 1110 — — 292 | 82 1130 — — L1 0.7 20 — — 3.9% — — ha| +1 115 — — fail | pass | pass — — 67%
TESAS AL LR 8 287 | 13 2950 296 | 68 2987 09 | -05 37 3.1% 11 +1 3 pass | pass | pass 100%
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- RN E B TR R Py JiEEpyi- daghHnze B R R E

Pl 3 KE AEF | LERAR | FRE | AR HEFE | LERAR |RE | AR HEE | LERAR | ERE N AHE HEE | LERER |(ERE | N
) pHIE (umholem) | mg) | (mg | €O) pHIE umholem) | Gmg) | mgm) | CO) pHIE Quholem)|  (mg) | (g Ki# | pHE |HEE (2RER | #RE 0 pHIE Qumholem)|  (mg) | () K | oHME | BEE | LB2HaR SR | 45
258 | 80 292 %48 | 18 294 02 2 39% 25% | 0.7% + | 4 +15% pass | pass | pass 100%
267 | 79 890 — — 126479 899 — — 00 9 — — -11% 00% | 10% — — BHEE +15% — — | pass | pass | pass — — | 100%
HEERENRR | 331 | 80 204 32| 63 177 -17 27 03% | -21.3% | -132% BN +15% pass | fail | pass 67%
LR 2 246 | 80 713 — — 236 77 729 — — 0| 03 16 — — -4.1% 38% | 2.2% — — BHEE +15% — — | pass | pass | pass — — | 100%
WO T L1 274 | 79 2270 — — | 267 ] 67 2345 — — |07 ] 12 75 — — 26% | -152% | 33% — — B! +15% — — | pass | fail | pass — — 6%
WO THEL 2 262 | 69 | 10600 — — 256 65 13537 — — |06 04 2937 — — 23% 5.8% | 27.7% — - BRI +15% — — | pass | pass | fail — — | 61%
I T4 DO 210 | 16 5620 — — 1217 ] 74 5559 — — 107 ] 02 -61 — — 2.6% 26% | -1.1% — — B! +15% — — [ pass | pass | pass — — | 100%
ST D02 2.1 | 69 3520 250 | 68 3710 09 | -0l 190 3.7% -14% | 54% B +15% pass | pass | pass 100%
28 | 16 867 — — 238 76 910 — — 100 ] 00 3 — — 00% 00% | 50% — — BHEE +15% — — | pass | pass | pass — — | 100%
332 | 79 773 21| 75 700 11| 04 73 33% 5.1% | -94% BN +15% fail | pass | pass 67%
269 | 73 1960 — — 274 | 84 2092 — — 05 [ 11 132 — — 19% 15.1% | 6% — — BHEE + — — | pass | fail | pass — — %
T HEE_RDO4 25 | 16 5620 — — 126 76 5550 — — o1 ] 00 70 — — 04% 00% | -1.2% — — B EE! + — — [ pass | pass | pass — — | 100%
FUITHE | 313 | 73 1630 318 | 66 1689 05 | 07 59 16% 96% | 3.6% BRI + pass | pass | pass 100%
HILTHE 2 21| 71 763 — — 1284170 802 — — 103 ] 01 39 — — 1.1% -14% | 5.1% — — B! +]5 — — | pass | pass | pass — — | 100%
FILTHEL 3 29 | 76 726 324 | 72 812 05 | 04 86 -15% 5.3% | 11.8% BRI + pass | pass | pass 100%
288 | 17 695 — — 128978 694 — — ol [ ol -1 — — 03% 13% | 01% — — BHE + — — | pass | pass | pass — — | 100%
292 | 73 705 — — 293 ] 71 404 — — o1 | 02 -301 — — 03% 27% | -427% — — BN + — — [ pass | pass | il — — | 61%
292 | 16 460 — — 1300 ] 75 502 — — |08 | 01 ) — — 27% -13% | 9.1% — — BHEE + — — | pass | pass | pass — — | 100%
38| 13 538 — — 134175 561 — — 1 03]02 23 — — 09% 27% | 43% — — B! + — — | pass | pass | pass — — | 100%
327 | 12 461 338 | 66 433 Ll | 06 28 34% 83% | -6.1% BRI + fail | pass | pass 67%
26 | 14 2500 — — 1217|176 2656 — — o0l |02 156 — — 04% 27% | 62% — — B! +]5 — — [ pass | pass | pass — — | 100%
BT HEL9 217 | 77 2310 275 | 14 2459 02 | 03 149 0.7% 39% | 65% BRI + pass | pass | pass 100%
PrRHEEL RDOL 299 | 16 544 — — 1304 ] 79 578 — — | 05]03 34 — — 17% 39% | 63% — — BHEE + — — [ pass | pass | pass — — | 100%
300 | 8.1 422 — — | 289 ] 81 443 — — |11 ] 00 21 — — 37% 00% | 5.0% — — BN + — — | fail | pass | pass — — | 61%
TRHEEL DOL 297 | 66 3710 — — [ 288] 65 3625 — — |09 ] 01 -85 — — -3.0% -15% | -2.3% — — BHEE + — — | pass | pass | pass — — | 100%
PrRHEELDOIC 280 | 66 4190 — — 1285 64 3963 — — o5 |02 227 — — 1.8% 30% | -54% — — BN +15 — — | pass | pass | pass — — | 100%
P AKRHEUK IR 1 271 | 79 258 271 | 16 252 00 | -03 -6 00% 38% | -23% | 4 + pass | pass | pass 100%
SEANTHEESMET) IR 1 356 | 68 483 — — [353] 76 505 — — | 03] 08 2 — — 08% 118% | 46% — — BHEE + — — | pass | pass | pass — — | 100%
ST SE@SME) R 2 311 | 79 305 — — [ 321] 85 182 — — |10 ] 06 -123 — — 32% 7.6% | -403% — — BN EE! + — — [ pass | pass | il — — | 61%
ST HEEESNE) IR 3 335 | 80 297 — — [331] 83 296 — — |04 ] 03 -1 — — -12% 38% | 03% — — BHE + — — [ pass | pass | pass — — | 100%
AT IR 4 344 | 80 1020 — — 1351 69 973 — — 107 ] -1 -47 — — 20% | -138% | -46% — — B! + — — [ pass | fail | pass — — | 67%
. @SR _S 218 | 79 1470 286 | 8.1 1401 08 | 02 -69 2.9% 25% | -47% | 4 + pass | pass | pass 100%
RO IS_DO1 365 | 1.7 2500 — — 1359] 76 2656 — — |06 ] 01 156 — — -16% -13% | 62% — — BEREE! + — — | pass | pass | pass — — | 100%
RIS L 349 | 7.1 3100 343 | 8.1 3050 06 | 10 -50 -17% 14.1% | -1.6% + | + pass | pass | pass 100%
SNSRI | 327 | 79 827 — — [37] 719 901 — — 10|00 74 — — 31% 00% | 89% — — BHEE + — — | pass | pass | pass — — | 100%
SE@SNE)1S_ DO | 29.1 | 7.1 2520 — — |27 17 2781 — — |06 | 06 261 — — 2.1% 85% | 104% — — B EE! + — — [ pass | pass | pass — — | 100%
E5NELT) 1S D02 | 310 | 7.7 2400 — — [30] 75 2474 — — [ 10|02 74 — — 3.2% 26% | 3.1% — — BHEE + — — [ pass | pass | pass — — | 100%
B R EESNE) R 1 38 | 13 664 — — 137|717 711 — — |11 ] 04 47 — — 55% | 7.1% — — B! + — — | fail | pass | pass — — | 61%
PR R S NE TR 2 353 | 79 963 362 | 79 890 09 | 00 -3 00% | -1.6% LIS + pass | pass | pass 100%
SRR EESNEE R 3 297 | 84 326 — — [306] 82 47 — — 09|02 101 — — 30% 24% | 31.0% — — BEREE! + — — | pass | pass | fail — — | 61%
g R EERUROS_DOL 214 | 70 3470 218 | 83 3501 04 | 13 31 1.9% 186% | 0.9% BRI + pass | fail | pass 67%
PRUEREERROS 1 22| 76 2800 — — [312] 79 2881 — — [0 03 81 — — 31% 39% | 29% — — BHEE + — — | pass | pass | pass — — | 100%
P T ESHEF | 298 | 18 207 — — | 308 | 83 151 — — |10 ] 05 -56 — — 34% 64% | -211% — — B EE! + — — [ pass | pass | il — — | 61%
TR T ESEEE 2 341 | 71 407 — — [337] 80 436 — — [ -04 ] 09 29 — — -1.2% 127% | 7.1% — - BHEE + — — | pass | pass | pass — — | 100%
P T EURER 3 348 | 8.1 466 — — [342] 80 410 — — |06 ] 01 4 — — -1.7% -12% | 0.9% — — B! + — — [ pass | pass | pass — — | 100%
1l HEF 4 312 | 71 4710 317 | 74 4415 05 | 03 -295 1.6% 42% | -6.3% | 4 + pass | pass | pass 100%
T EORIEE S 342 | 74 4120 — — 34120 3870 — — (02 46 250 — — 06% 622% | 6.1% — — BHEE + — — [ pass | fail | pass — — | 67%
T T EU#IER 6 25| 72 5600 318 | 82 5469 07 | 10 -131 22% 139% | -2.3% | + pass | pass | pass 100%
4 ) 328 | 80 445 — — |338] 79 428 — — |10 ] 01 -17 — — 3.0% -13% | -38% — — BHEE + — — | pass | pass | pass — — | 100%
PR ES#IER 8 22| 75 265 — — 296 ] 81 257 — — |04 ] 06 -8 — — 14% 80% | -3.0% — — EHEE + — — [ pass | pass | pass — — | 100%
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(=) EPA’s Volunteer Monitoring Program

EEEERER (EPA) /KA =SEIFTA AR T AR EE
BUR R KENR - WsBEFRE RN IS AR REE - 28
TR - BRI EKE SRR - R ERRE T
(B 2 B BURHRE AT RE RS AV S - WIS SRR A SRS
BREIKEENE - SBEEBIRE R RS UsRE  EEK
B - DU B EG RIS ([ 4.20)

EPA ‘BB A SRR AR - EEE R B ET
fAsH S5 - 0 R B A R B B M T A AR SR B B R = T
HIET T -

EPA By {8 W& g 2R i BT 25 B i 2 B A = B A - At
HY S Eh B R A BB h E PRI B AV R o S03% - IB s S
EETEIBE A - BB R RGN - DU R A SRR K A
NS E > W R ERRE TR OME B - — s & E AR
ISR & - TR RS AR BN R -



FIUE ~ AR IER P &

B 4.20 EPA’s Volunteer Monitoring Program 2008 51 2009 ££HY B Z=HARS
A 1,924 (B RALRR

(=) Blue Thumb
Blue Thumb JZ2{f5erf & I {r#EZ B g /KEHFIBE M -
FH3EE EPA 1Y Section 319 S+&E&B - Hfan 2 M iEmE A KET| fre&
AT » BB EEIE R B INEAER - B A 7y AT
KEHTT g (5N IREAPReg A& /K 52 2 JRREIF 5 2 -
Blue Thumb Z&FHE H AT ECHI#E M8 75 FRIR TS NEYER -
[ Ry Blue Thumb iEFEESE — P ESNIEE R 5L NI
A [E & 2R R 2 SIS RER SIS S #08  PRe€IZ0m » TR
OHE o R T KEES) o
FEAGERLET N - 300 2445 FE# 84 Blue Thumb H55II223 -
TS ERAEREE ~ EUHISSHERIE - BB RE = RGE -
1. BgEats - DIAEYEA - PEEE N - ALEREDH ~ BiR e A
HE (& 4.21) -
2. AREETER RIEZAFEETTH - HiEHE " Mini-Academy | -
B A BAEIEI A —K (BCED) #ITERE » DU #ETT
{BEE/KE MR - (EfhMIRES T HEIERYRIEZ R - W a[ RIS EAL

207



K&

208

S ECHIVIIR AR A ~ 1B

ST R R ST

W5 IR A B F > BB MK R A
TR AR TETE RS R Y B FR DL I T R A W ] 52

EHUKE
BoKE ([ 4.22) -

3. iR - BIVEEE TR X EENAYERRE - Blue Thumb & 83k
- LB BIERE TR

S i

" Enviroscape |

BN EN B ES

M 7 s st KB &R DU REL LRy 1] (e 4. 23)

Biological Monitoring:

ithic macroinvertebrates and fish are collected to

ather information on the life in the stream.

Chemical Monitoring:
A look at water quality at the instant sample water

was collected.

Physical Monitoring:

b A stream assessment is done to gather information on
how the stream rates as a home for fish and

macroinvertebrates.

Quality Assurance and Data
Interpretation:
Volunteer data is used to gain valuable information

about the state’s streams.

Mini-Academy

Designed Lo help leachers train their students on how to conduct
chemical water quality lests. One (or less) day ol training prepares
students for monitoring and allows them to perform real science

and can be tailored Lo each individual teacher’s needs.

Enviroscape

Create pollution in a watershed and see how storm water runotf’
carries it downhill and into your local waterways. Learn aboul what
it means Lo live in a watershed and how both urban and rural areas

can and will impact water quality.
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B 4.23 Written Data Interpretations

(79) Water Action Volunteers
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Water Aetion Volunteers
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Level of Oxygen Saturation Chart

A

TrTT
25

B KE IR DA 7 A UK AR Y B AR B TR it &
NSRS E R - BB A BRAE M =] e A BRI ALY

4.24 fTHEREE (WAV) MIFRKEGEEHAS) BigE

(#.) World Water Monitoring Day

Call local Monitori o 5 10 15 20 30
all your local Monitoring .
Transparency Coordinator if you have Water temperature c
questions about sampling jo"
Conversion Chart oF dika eplry. 53“‘"‘
Approximate %
Centimeters Inches rmpperesy w0
<6.4 <25 >240
6.4t07.0 2510275 240
701082 2.76t03.25 185
83t09.5 3.26103.75 150
9.6t010.8 3.76t04.25 120
10.9t012.0 4.26t04.75 100
12.1t014.0 4761055 90 Oxygen mg/L
14110165 561065 P o 4 5 6 7 8 9 10 mn 12 13 14 15 16 17
Lo eatisdseadiseesenatianehadinedsssetiadissatiseedsasadiseebssadnsdiestiashondinedsl, |
16.61019.1 6.6t07.5 50
How to Find Percentage of Saturation: Find the water (convert from Fahrenheit if necessary using chart below) and oxygen
19.2t021.6 7.6t0 8.5 40 concentration that you measured. Then, using a straight edge, align the temperature with the oxygen concentration on the appropriate
21.7t024.1 8.6t09.5 35 scales above. The percentage of saturation is found at the point where the straight edge crosses the % saturation scale. For example, 5* C
with 10 mg/L of oxygen aligns with 75% saturation, which is your answer.
24210267 9.6t010.5 30
26.8%0292 106t011.5 7 Temperature Conversion Chart
23t0313 b » Fahrenheit | 33 | 34 |35 | 36 | 37 [ 38 [39 | 40| 41 | 42| 43 |44 |45 | 46 | 47 |48 | 49 [ 50| 51 ‘
31.9t034.3 1260135 n
ot 2 Celsius 6 11 [17]| 22|28 (33 (39|44 5 |56[61|67]|72|7883[89]094]10 uo.s]
34.41036.8 13.6t014.5 19
Fahrenheit 52|53 | 54| 55|56 |57 |58 |5 | 60| 61 62 | 63 | 64 | 65 66 | 67| 68 | 69 | 70 ‘
36910394 14.6t015.5 17
I 1117 1122(128( 133|139 (144 | 1 156 (161167 [17.2|17.8| 183 | 18. 194 X 1.1‘
P 15.8% 165 15 Celsius 22(128(133|139 5 |156|16. 6. 2 8183 | 189 | 19. 20 (206 |2
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Download data
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https://archive.epa.gov/water/archive/web/html/epasvmp.html

® Blue Thumb : httpww.bluethumbok.com/

® \Water Action Volunteers : http://watermonitoring.uwex.edu/levell/wav.html

® EARTHECHO WATER CHALLENGE

http://www.worldwatermonitoringday.org/
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