=1 =K T > & o
kil ok Tl ol il .
o= 3 sl 50
= x.* -_.1_.-_; —uh ™ M .lm.m n__n __|o_ﬁ
ﬂ x (o = - M - ﬂ
: o Ha W g = <
® H - lro — Hl Kir <r
s = 5 N 1nlU ol > =
" S 2 A e < 5 o Ho
= M“_l_ Hm._ M — ——2 — rl _Ilu-—-h
-5 g o S KF i
S = ____ﬁn_u x_.h |r° N
e 4S oor i K =
:h mg 9 . Kl
-S|
ce T4
S
£ o K WHSTor Mo Hm <& =m0 g JOmIRTHIR S EON o
5 AWFST WIRE MO KRN BKHW 5031 B &

Ho w0 K <1 3T HHO IR




FHFAHER AR s
B EIME A5 AT ¥ =4 253 Uk vld 9 @M e B BE 7

= ARt 20190527, - 20201231342 FER M2 Aok

2021.04.09.

FoHATIEY - wdAAPER] Eeky (diEA) Ay

FHATHAA ALY

FAATALAYS Bel Bol BF 74 AsRo) d 2nAH 2L B9
gk




HuA 8A

[e)

=

Fygo 2

R

°

o
Al s
o O 9
o O O
9\l S O O
N S g
I+ N R
Gy %
ro = il
i = Ma ~
v L w = ® T %
SR = T wm ¥ g
T W P om N W ®
W A i ° No 1dw| ‘.n__.rm iy
N do | o wH < B!
NE T s
5 o — -
o N e e e
s & L e =
S m [y 2
=
=T N N o I
nrl N
o _,J B AR Ho
o YT %
% B No X ¢
o o ..
g = P2 - B .
7] ~ 03 e =~ < B |®
SN oy o —
S ¥ oW X = wO N
5 0w X |=w = Ay
L3 1_._0 <0 B
ol Bo Bo ~ K mo M e
% 3" 3 " %m.% 5
™ < ™ " @ al Mo | i
= I - I RS
Y B B 3 A o

omele] Zled d&2 A NEAE A 71

AL 2

wK

et
Plo

A5

ol
5
o

W
Hlo

.—lI.VI

jazel

7

AR

HIA

b
A

i

HuA wHeg

4

2R

3t5], 5004 oW E A

S

=27} 7}3}7]

QOHATNTEAE THOR Mo m A




<
[OFE>

gl
L =
.
~ n_/nﬂ al]
ﬂma]%o EW % =
1ro,U7H.,|er1_,m_| ‘uljuﬂ,MI ,A_._ T
X KO E ﬂuPEﬁ ;
MRS do g | 7 © g g M o R o
ﬂﬂﬂurm 1040 x X 3 T0
e X o}zﬁ% = = o
T X T KO < 0 . oo =
o M AR ™ T X G ! o
Thx R x B
OMHIW _Eﬂlﬁ.ﬂoﬂ W i T KO N~ o} _
ar s ) 4 N c ks = |5
Eﬁ?mo& L P g = .~ b T Jo 2 ~ R X »|F =
iaam_@#ﬂ T = g Eﬁo_uj_/n 22 LN 70 = o N ol o |5 3
_ W ° 8gome4_m S % G KN g P g g
mﬂmao,_o_aﬂ é]r.ajln_m e s " % T ok w o Ly ﬁaﬁwm
ol m_a_wml_ié : TN E T lmp T ’
<E_E$UE% Jo & T X o o % oo X © B
Ny g o =i = o Y KO s jod X do =
JEO;OE ATM$W%E%WM .gwaﬁ_%@ R T kT - || S
p.wioq.uiio nn7lo Lo o B E o) < d o T ]Wm o 4 o £
© mﬂgo ol = H_Au.u_u N HLM_HMM o“*oalﬂm ,moWIﬁﬂﬂmw Ho MT %_M_ h_% < ok ® =
— 44u_ = o XX = r r -
W?éﬂ) ﬂmoﬂ?éﬂﬁﬁ;ﬂﬁw_aﬂz o q4 N 4 = ﬂwﬁ -
o i o _60 e ) o N il T ol ﬂ_m N © o o _m__._.u — ____% A+ [ g
‘idﬂ% ﬂaﬂ%o_m _U__M_omoxh%ﬁm X G o oo | ,
o L B R guﬁ;;fﬂamzé L N 22 i )
TO ﬂﬂ JI.._ ~ XO N ‘m_wo J_,Al a ~ 1 & HT \_In_ﬂ ‘JM ﬂ__/H 1_.E &O 1%2 wu
© N ne o T T A1 = X 2 o o W op = T N g
_Eﬂgﬁ A 1o W Lo gl T po X an A = % S
) i mo | A o of = T > o= 5 do NI N fo T
AJIMMWB._ Tm‘amﬂmrloﬂuﬂ;ljlﬂui_uﬂoPLux = m_/uc.:- O .mae._ ,L.# g
ﬂ“mﬂv\ Eﬁlﬂ@mm# ,%VHﬁémoﬂ o _li F & © o| £
.w._l,.drl - 1_/Pl,_|w_m A ° o KAl of T = 0 - oF lﬁrA £l I T dlo =
J%$on %Eﬁrm,riiz i%mae_exﬁmu @.E ) 4 X e a
T 4ﬂaﬂlgo_}§mﬁoéﬂmgu 7 < w h =| =
B AT " R = o W %o - BN =N T ) Yo M &
o o o B Lm W4 T Ho i ]1%_. ]m.ﬂ . _ < iy - Ho - O
o R @LLWEH TR o T o ﬂmmEEﬁju o T s | F
. @%@y%ﬂﬂ%ﬂmﬂ%woﬁ %mﬂia R L
i . xmgﬂmo%oﬂﬁww Gy BT e e
T = .. L. M;_wrWﬂm;L w| &
K . . W o a%%w%ﬂWﬂ
s 0 : ﬁﬂ&%ﬂaw% g
Mﬁ X0 : ° u@Lﬁ.LW%E_. Eﬂ s
r ° ) I m
w e o “q < _m
N \mﬂ ° DB
o A
7o W
a £
n7no#urm NUM
W%ﬂ B w_.
T o | ok
g
_:TIM.O

o} Zﬂg)

]

<R

o

3

o
Bo

P
FROE A



)

xt

Hr

ATRERA L] e

1.

od:rLﬂ]lg %Zj:
1-2. od:ﬁﬂ]% ré_g_xél

1-1.

14

1-3. ﬁ:ﬁﬂ]% 1%]_?,]

20

e

22
26

o

o

oo

42

F2od) g T AT s

B!

g 7]

&

!
HO
X
il

A
“d

T
N
ey
!
._.__uo
X
i

A
“d

48

56
61

_g] %L_g_ 7;‘ﬂ;§:]1 T

ﬁ“n,
Hr

3
4

2
Hr

=
ol
X
B

—_—

0

o

0

Ayl

2
Hr

91

=
eyl

B!

~

;01_
il

_L
_ZU

—

T

—
B

)
wr

Hlo
n
il

ot

a
B

)
wr

Hlo
nq
il

ot

95
100

141

<EA 1> A7 EIA

142
146

<gi



=3
&

-

1L I7EAA Y AL
AL

1-1.

- =
T
r RO -
i 4 9 X
~ X
Gl o)
= W A MM —
— Ho W )
X fuel L_ J ZE 1
N A T m
= 3 ] v
= of 3 iy
o : <
o fuy
u,ﬂ s 2 .
E_- N o8 e ~ =K Ko
L m W ) B s
B " T o N om o =z -
T of B oxom D ©ox < F i £ o
A oo BN -l
% o oy R om o e R )
RO = M = Jo ooy Mg ¥ T
B R = o T X M b T W s, B X 5
& £ 5% om b E T PR RRwop W o ~
= i T Faa e T wa Tooe n
‘OV E_l ,ﬁ = X ﬂ B M ~ B o . Mm o J ..% _V,uc Mﬂ ﬂwo < w._
1] o I~ DS & o M o) o p (RN
L S A S T Ty m Lo om ook
T e G E e LS g
oy T4 =2 34 b = G o W O BT R oW O Y
0 N "R LT "B AR T . oy &
j Jo®w K o E x - = R &0
M G MW C I UG S S - - A o
o N T T e Hr W = w H 4 Wroowe M W H
s | T o Ak s T o og = L G E B o 4w R bR oo
g : o o T N
o | T W ® o T om =T e ow e Boaa . T .. =
0 N no He wr .
Mo e - AF 2 W o oW e owm TE i L 3 o
oy T ® C 4 oH 4 mox T z =
= + O © 0 0 0 T o O



Vi
mr
=
= ve 1
< QL9 1 :
" = i B iy
il w O Nd of —_ |
‘ﬂﬂ N _IT ‘xAI _r.O ‘.Wlﬁ
14 ' 3 ~ 3 i % M
nﬂww 1~ I Gyl < o =
Ho ! i l e 1X_._| Mﬁ =
(- y - B )l o Gl ~o
r i it )
< i ~ HT _&E m,_ C.._
. ol S
®T o Mo i T T - R
X do w7 T = < - O
sm mmD %ﬂ#llz@%ﬁ%AE
& b : o} X ® o o R 03 C.._ KO
o o3 X B E R
” =8 %mﬂﬁwmwmﬂﬁgﬁwﬁa
ARE" S =
T .
o
S = o —
T {F NE 70 3 ﬁﬂm
) = =K o mg
< T £l EEEE o)
s o _.M% op wm o o ™
b o A .8 o] — o T of
4 B = i o . T
= T i = o T W <©
o or N o " X L M@ H] 1 )/
i y + b i o oz 1 o 2
® ol 4 = A T3 T % A T
o K @Blglg ) T o M o X w T o °F
B3R 8|o T o) o) W X o] ) o ~
o A P R BN BN I I 1 a0 & 2 A
v AR HIET IR ._,:%mmuoﬂ%%%w%ogﬁﬁ__w%%iﬂ
10] o T 3 I  — oy — B = _— r
ol Gl T o o Jn._m_ < N X K Em Mo < =X
m g A O~ W oV X - =
N o< T+ % T od ® _ X
" ok > S o XM
= > >




X —
o E -
Py W R o,
o 2o o — o . eyl ﬂm @ w
T g ol o R T ow
AR P -l TN
Hnw g T o % @ A_T AL Y
T 2 E T Mo Xy
Pr e X2 Tap g
o W A4 7 2 g M = »® T H
NG P o T R
wr fl T 1_.AL _fo_a D _EH i = 1o TO
4 (R M T o X
T oUW T RN o BT T T
mL W oo o oM T P oW w TR
0
ESENEEN N RN SN
Jol £ or
R~ S N R s
= BB T T =
! AR OE @ T
o) =y Bo W F T e
Bl — R o S
Mwﬂ M — z ,;ol E._O 1_._0
T ] N S T g L
A W B W g M o nd £ 8
! L A %
ﬂ q MM T o) ToH xm W _JMU o) % um
- o) Hp AR T g PN
] O B R R U
It P T E oy R OX Aom
o] Wo o) W o ok ~ M ow T o KW
ﬁm Boe 4T T TR RR ww Bl o B
AN N NN N ENGENGEN

22

i

ald
H

ol

K

A}
=,

A 2HE A

3

°]F

el
Njo
)

]

B
mK

Nlo

sl
A

o

mK

>

b

)

<22}

.

A z27A

-
Hr

0

o
™

o

o)
or
o
i/
o

lin
4

H
g



4 A

o

A SkCEAA 2

=
=

%]

oF
TR

K

olo

O /M u

iy
wr
= vl
= i 5
R c
el h= <
W E =
£ = =
K= 2
H N —
Ho el m_/a
+ B s
Hr M 1M
4 Ho Ho
®" S N 4 %
am (i ol : ™
i r M M
ﬂ
R
N
. < 888 w
Ho 2o g i sSa8s o
_‘JX » ~ 1vn ‘mmo N
i 7 il 3 b
3 4 WS g E oy N
- C.._ 0o 2 ) OE
RO o * T B
N = o B g o o T
® DTt Sup A R K0 o AT
wa = e <+ X 1 =
mw oF & m_un__ RF X0 b *= TR
o i§0 g ;
AT B a—ta i -
AM Al S8R T g
et
™




- o e
1 Z @ a ‘N
"o i K g X o aw M M
~ ~ [~y HHR 1~
F 2o T g i = o W £ W |
L ¥ <R S © R oy 2
o B do g 3 Mo = 2 )
3 o ra o SO ° > s 2 o3
T° S N N oM< W N L, 2 = 9
o o WO H o 7R o ow ooy g = Y i
2 R R omom o  od T B4 H B fe oy
% — i} v N %o [a) Eo R =T 4r W.o Hr pe i olm X o
= o o ..m A X % H - o = N £ e T o e i -
B2 @ 20X LI W g w ® B
?Dx%myﬂ%.mﬁ_ywéﬂ%Elomo o o
;& W w B oA g W T o = & < o B W
I < %%aﬁ%%&@gﬁﬂa o T ¥ oy
0 Iy O~
i o> S OS NS Hamﬂmgg_w@uﬂé
3 " ™ - . > AN N S wLO N IX_u_v _—,ﬁ H;l
A . o
of 70 MAW mv_lH_ 4 _ —_ Gl
o oW ﬂﬁ ,w_.mo e ﬂu N M ,_l_.No oS T W_/H ﬁl
) .y — _ T
A I i S B S G SR )
o L RT T TP L <= P L =EET N
< o s = d Ho Hr <O <° B - o
= o- X z_u mv_..h oyl o or._._ ﬁl =K ,_I AT -
E T B T R A fo” FoE = N o " < ® e
ok T T R Ho > x a Wroor T I+ o xR wo Aok T
e 5L ®% > 4F =5 oz 400 7 < 1o
rE_f4 wo® T3 v T 4§ TRSE
do X | <) o - T ™ oo R Ho % o o_wo S
= 1 7=y m Mowoy  m ok E I T ON S
W oo do L S SR B = o = W B X
- A = FX 9 T oHo o T A " W o] =) &4 d T T
ol S S © Mo W R o T < W oy o <
ax > NN %W%@%gﬂ@%g%@
...._A|| N N N N :l B i =
> N S N




-
o
W
ﬂ&n
W
70

ul

O

,umO
o

KO

B
gl

o

fveel

—

N

—

(302

~

oA e A7

]

il

]

il

v

o7
o
ze]

YA
B

ofo
K
_y

B

)
o
Ho
4

4
T
oy
S

HHeE FF5oE

3 A

3

3%

THFAAIER T=FF

)|
—

]

R

3
T
&

)
N

Jou

712 A AR

)

ol
W

KR

np)
K

©)

p—

0
o

No

T
"
el
o
N

o
o

- FYEAE B 2 AS thEld T



1-2. Ao a4

HASAM | SBHAAN
Hhod A S A ShA}

(7*]

— e,

=PI

=3
o
&
=
+
171

I3 10. 4 A5 FE3E7] diagram

G _
m ™
4 gl
- i
o
v T
bl W 1
e Hﬁ
E . -
hﬂ oo BK _._._ﬂ
- = <
oA T w b
T oo PR -r
WoOR F Mo do
TookE KON o ofl
W
° . ° ° - _..._O
C._
c} *TH w_au__ﬂ
& fod m?
o
]
K B e —
oF - W%ﬂ
< L
~ =0 —~ Wy
HoF = h & 2
T ow W g
T X 83
T oz og 4
1 . AP wm = WY SAHE
‘_—dﬂ O
Lok o o T
PEL T
= % W "
m__*x_l. mu X ﬂwo Hr .«
pR S SR

o

H
R




X z
i T
T do o
W - DUy
3 Nd ® ©
o = oo
a Ex T
o fo B T
= .y h XM_U i
- TV
wu <= M_
0 2
tric
Y
r
.ﬂuﬂ LvO —
W jﬂ o O—U
wn L= s i
< X m T =
T8 J
T q & w
S M P
mLER it
x % i wp X
S G+ = X
wooue M i
o B 4 P o<
= o] Mﬁ I .
N z, rUCS M_/r_m
N o= o .
Mm L um_ -
A -
o <




=
LA

=
W T

mﬁ )

-oow X

G o o =

g 52 Z
T~ N
AR

a Eonf mﬁﬂ
moﬂﬂamﬂm_wLuT_ﬂu
ISR
%épgﬁ#%mmﬂ
= X T

oT_NJuEx,m_.]%

uhmo%‘nuo%%mﬁ%
%..‘ii%w
i1

= 1 . - = I.
1 = ; Bal( Il o/\ _/_1\_ ;(] .46A %'
1

A=
= 18.
Batch #H2] A=A 34
M54




500
U 254 F287/ BAERC18 39) | -
= 400—-

350 " a .

ZRAZEAR 254 17655 s / 7
250

200

150 T T T T T T T T T T T T T
2011 2012 2013 2014 2015 2016 2017

18 19. FW A5A] B

100 FMDV

TAY &5A AHEAH

215702 ¢ g, S, B, =R 7

YHOver) : 46% 60

Place

40

2 A (Optimum) : 3%
AE5Z(Low) : 28%

20

v 71 Z(Not detected) :

Y
ON g™ LO\N\«ow o0

12 g (Inadequate)” : 10%

x 37} A AE e A=A
19 20. FAY A5A s E BEMA

30

ZFHAEFAA 254 A2 H AV

07 4& ¢ A, FA, AbA, o8, =A%

Z3HOver) : 31% i

2 2 (Optimum) : 149 &%

A E(Low) : 31%

14 Z&(Not detected) :

-2 g (Inadequate)” : 5% o ; ) ,
x B 7 A A E, S A oo™ e No\cse\ede \(\adeQ“a

a9 21 Al 254 IXssE BAEH




AR FHAE(FAAE) 25 BF
. A £EAA

Qo A8

TEETS BRI 0Lsn vmEN 75l eam
5. OABCERT S AL, AR

18 2 4 2% 27 QB FFOlE AYEEALEA
A4 )

=1




ty

rsi
Medi

Unive
Veterinary

iro
ure and

h
It

I
ricul

KFE 0

wILEAE

FANNY
w7

PRV
Y

—

I8 30.€E ZTlol=

18 4.1M

Pt

e}




7vo] W97 E (strip/paper) Virkon - Test Strips - 60 Strips/pkg

Ratio %
150 G 0
1100 G 0

o AFSHA(GF2AD C HEZ-S A8 strip

9 36. HES 3|5 IddH »~EH

Quaternary Ammonium Test Papers

DeltaTRAK »
Quaternary Ammonia
~ P.O.Box 398 Pleasanton, Ca. 94566
d 1-800-803-3582
For Testing Hyamine 3500 & Roccal Type Quatemaries

ot = ™ T - -
COMPARE WHEN WET PARTS PER MILLY

on LI

19 38. 47 dRF AR FHEHZA




1-3. A7 HY

FEED LINE —

255 Az F AN

AEHA A

a— SUCTION LINE

| R=E HAAaZAAHde] AEFHIT A
99 4 Me o Y 43 4B AH 13 deFg 3 AL
A

- & Abd)

[e)

| -

OY 44 254 49 O 45 A A5A A 5 &S
487 Che

AV




2IE A5 MY XE =W
TITLE Automatic Dilution Systam
Soak
Drawnp by W.-5.Chae
Deewing Ha. AdE-0l
DATE Apr THER, E0TH
LEGEMD
E[:;L:H Sall watve E@a St
U >
e [
% /////-/'! / Hlatic
é mitEar
/
. L
Waser—drivan i
€ Higlty
Diaging Prms Cancaniratad
Disinfectand
Rezarsad

Scifaro Co., Lid.

RESTRICTED

THIS FRINT 15 CONFIDENTIAL AND MUST NOT BE
COPIED OR ITS CONTENTS REVEALED TO
UMNAUTHORIZED PERSOMMEL.

Designed

oy

Chimcked by

Apginyed
Ly

Femark

MR M= £H

WA=t °F oM
TITLE Automatic Diluticn System
Soak
Oraweng oy wW.—5.Chae
THEWIND Ma. Al
DATE Apr ThER, A0TH
LEGEMD
e EEYA
I - T
F 4} = ” Chack
= > A H
I Shatic
| Wi
4 Cilution H_‘_-;;:H Ball vaha ]
Contraller I
Higtdy
Goncantratad
A 20 M Disinbectans
Consalind Faganin
Diogirag P
Scidgro Co,, Lid.
RESTRICTED
THIS FRINT 15 CONFIDENTIAL AND MUST NOT BE
GOPIED OR ITS COMTENTS REVEALED T}
IMAUTHORIZED PERSOMMEL.
Diesigned
oy
Chimcked by
Apoanved
Ly
Fiemark




= =]
&5 ZF=F (0xone_Merck)
1.0
190404_Monopersulfate(&Z &)
084 0.1M KI 0.5ml + 10ppm MPS 0.5 ~4 ml +DW 0.5 ~4 ml
A= = =0 9Ol = ’ MPS : standard Oxone(sigma-aldrich)
T3 TEFAFTE A4S duddE 49 = |
=)
<
oo o= =] > 064
Fel A Alge] B fEAR
§ i
S N = 5] i —
ALSEA (A2 A - A g 04 S abpm
< J — MPS 4;p);p)m
= _ 3= ——MPS 6ppm
tﬂ?‘: S/ E_ﬂ = G 0.2 MPS 8ppm
0.0 1— : : : : ;
300 350 400 450 500 550
Wavelength (nm)
0.9
1 MPS : standard Oxone(sigma-aldrich) = 287nm
0.8 190404_MPS = 351nm
0.7 A
0.6 slope : 0.10163
3 1 intercept : 0.00513
€ 057 R?:0.99966
£ 04
1723 4
2 0.3
o slope : 0.0667
0.2 intercept : 0.0035
1 R?:0.9996
0.1
0.0 +—+——+——+—1—— 1
0 1 2 3 4 5 6 7 8
sample concentraion(oom)
T
1.0 HES —=— 287nm
o;wsnv\n)%s_ng:n?o;:pm 825 05~4 ml 190404_MPS 1.04 190404_MPS —e—351nm
1 S o MPS 82 = 0.5kg/Tkg = 50% i
F4443% : Triple Salt of Potassium monopersulphate 500g
0.8 4 Sodium Chloride 15g, Malic acid 100g, Sulfamic acid 50g 0.8
sodium hexametaphosphate 181g, 22 : 2 : slope : 0.12177
S | f:ﬁlngﬁ;d;cyl benzene sulhponic acid 150g ] intercept : 0.0047
<C [0] 2.
S 06 S g4 R:1
9]
e
I 0.4 g 0.4 -
@ : <
2 | #ZS 2ppm )l slope : 0.08062
—— 428 4ppm 02 intercept : 0.00187
024 HES 8ppm VE 2.
BI2S 12ppm R®:0.99999
| HZS 16ppm 1
00 o .o+ 7T7——TF— T
. T T T ! 0 1 2 3 4 5 6 7 8 9
300 350 400 450 500 550
ample concentraion(ppm
Wavelength (nm) samp on(ppm)
EZE G
1.0 = —&— 287nm
190404_MPS 104 =2E6G —e—351nm
1 0.1M KI 0.5ml + 20ppm £2/2G 0.5 ~ 4 ml 1 90404—M PS
+DW0.5~4ml
0.8 4 E2|EG | MPS & = 0.5kg/1kg = 50% 0.8
F444% : Triple Salt of Potassium monopersulphate 500g -
Sodi Chloride 15g, Mali id 100g, Sulfami id 100 .
= 1 codium hexametaphasphato 505, sogum micron 1803 slope : 0.1205
< os red No.2 5g 8 intercept : 0.0092
g 7 < %67 R?:0.9008
§ £
8 I}
[%]
S 04- 2 044
Q .
< 1 E2|2G 2ppm 1 §Iope :0.07989
£2/2G 4ppm intercept : 0.00402
0.2 =2/5G 8ppm 027 R®:0.9999
E2|EG 12ppm |
1 E2|Z2G 16ppm
’ A TS TR T S S R S S S
300 350 400 500

450
Wavelength (nm)

550

sample concentraion(ppm)
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o« amore] AFIANRE(HIIE ZAR AZE 2559 BEE AFE
o ZFSHAI(AFAaAD) A=k L1008 T 16008 3A Ak AE HAA7E 9l
o 2FBAN(AAAD) A5EF 0 45000 T 230000 31X kg AE WA E9l
o AUIF|=A AmeF 0 50008 T 250000 84 AES AE W AA7E 8]
3.0 1.2
H2S 16008; 625 ppm .
28 800tH; 1250 ppm
2.5 HI2S 4008H; 4000 ppm 1.0 -
—— H|2S 20084; 5000 ppm H=2S
#2S 100tH; 10000 ppm
o 2.04 825 0.078 ~2.5 ml + IMKI 0.5 ml + DW 2 ~4.122 ml 0.8 slope : 1.14119 x 10*
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Triple salt 5009

|tz 2|0t Sodium |chIori(cjje 159
o, Malic acid 100g

RENEN Sulphamic acid 50g | 200 | 2000 | 1500 200

Sodium hexametaphosphate 181g

Sodium Dodecyl benzene sulphonic acid 1509

Triple salt SOQL%
Sodium chloride & &
LIHto| 2|3, Malic acid 100
2|-f Sulphamic acid &

Sodium hexametaphosphate & 2f
Sodium Dodecyl benzene sulphonic acid &2

Triple salt 500g

o Néallichacid 1008

=1 ulphamic aci

) Anhydrous citric acid 100 | 1000 | 2500 200
Sodium hexametaphosphate

Sodium dodecylbenzene sulphonate

Triple salt 500g
Sodium chloride 15g
oz, Malic acid 1009
Z Sulphamic acid 50g

Sodium hexametaphosphate 181g
Sodium dodecyl benzen sulphonic acid 150g
AH CH LS TripIe salt 5009
Saarey, Malic acid 100g | 200 | 300 | 1300 200
Anhydrous citric acid 100g

Triple salt 500 g
H| QN X| Sodium dichloroisocyanurate 50 g

B Sulphamic acid 150 g | 400 | 800 | 1000 200
- Sodium hexametaphosphate 240 g
Sodium dodecylbenzene sulfonate 50 g

g NaDCg 500g

b Adipic Acid 240g
=9, oH7tE Sodium Bicarbonate 220g 300 | 4000 299 600
Sodium Carbonate(Anhydrous) 40g

160 | 1600 | 1040 230

>

|

r

200 | 2000 | 2000 200




Quaternary ammonium chloride 100g
(N-alkyl dimethyl benzyl ammonium chloride
N-alkyl dimethyl ethylbenzyl ammonium chloride

Didecyl dimethyl ammonium chloride
Anhydrous citric acid 300g

320

640

480

600 | 800

Didecyl dimethyl ammonium chloride 100g
Anhydrous Citric acid 200g
Phosphoric acid 100g

160

480

1200

Quaternary ammonium Compound 100g
Anhydrous Citric acid 200g
Phosphoric acid 85% 100g

320

600

WX, BC|7tE

S A2 3= 50% 100

N-ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDES
N-ALKYL DIMETHYL ETHYLBENZYL AMMONIUM
CHLORIDES

FHAF 200g

PHOSPHORIC ACID 50g

WATER 650g

160

320

480

XA
0 -

ot

g2, o 2E

Citric acid hydrate 500g
Malic acid 10g

ASEA FEE 109
Sodium lauryl sulfate 50g

160

480

160

O|ZLE[ALOI AL,
ol BAEpY

Citric acid anhydrous 200g
Acetic acid 100g
Phosphoric acid 100g
Thymol 25g

200

M Z= A

NE oY

Al

K

A

FMD

ASF

B
HZ-0lA

©

all

A= 2|0f

' A1

Triple salt 5009

Sodium chloride 15g

Malic acid 100g

Sulphamic acid 50g

Sodium hexametaphosphate 181g

Sodium Dodecyl benzene sulphonic acid 150g

200

2000

1500

200

s, HAE

At

Fx2

tok

AEEM =35 620 g
32%dtbtet=A 2 340 g
TAMO=AL 076 g

160

960

400

12
off
>

FobA(3

Hydrogen peroxide 275g
Peracetic acid 58g

800

1600

800

|>| S

(N2 Stof

L2nr=
Lo 4ue

e [>T

LrotH 4

Hydrogen peroxide 275.0g
Peracetic acid 58.0g

800

1600

600

[modt
>
ultinjor

1>

Gon

>

FoHAS

Triple Salt 500g

Sodium chloride 15g

Malic acid 100g

Sulfamic acid 100g

Sodium hexametaphosphate 50g
Sodium dodecyl benzene sulfonate 50g
Lemon micron 180g

Red No.2 5g

200

1600

800

23 k2l

>
tot

t=txil6

r

Triple Salt 500g

Malic Acid 100g

Sodium Chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 181g
Sodium dodecyl benzene sulfonate 150g

160

1600

1200

tat| 7

>
tot

Triple salt 500g

Sodium Di-chloroisocyanurate 50g
Sulfamic Acid 150g

Sodium Hexametaphosphate 240g

Sodium Do-decylbenzene Sulphonate 50g

250

2000

1300

k

rio
>
tor

txI8

Triple salt 500.0g

DL-Malic acid 100.0g

Sodium chloride 15.0g

Sulfamic acid 50.0g

Sodium dodecylbenzene sulfonic acid 150.0g
Sodium hexametaphosphate 181.0g

640

2400

800

MWAX|, 2L|7tE

S U2 EDRE 50% 100

N-ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDE
N-ALKYL DIMETHYL ETHYLBENZYL AMMONIUM
CHLORIDES

ZAF 2009

PHOSPHORIC ACID 50g

WATER 650g

160

320

480
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Triple salts 500.0g

Sodium Dichloroisocyanurate 50.0g
Sulphamic Acid 150.0g

Sodium Hexametaphosphate 240.0g
Sodium Dodecylbenzene sulphonate 50.0g

200 | 2000

1100

Triple salt 500 g

Malic acid 100 g

Sodium chloride

Sulphamic acid

Sodium hexametaphosphate

Sodium dodecyl benzene sulphonate

160 | 1600

1040

160

>

F2HA|11

Triple salt 500g

Malic acid 100g

Sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 181g Dodecyl sodium
sulfate 120g

400 | 3000

800

>
tot

t2tx|12

r

Triple salt 5009

Attt 100g

sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 181g
Dodecyl sodium sulfate 120g

160 | 800

1040

t=tA|13

>
tot

Triple salt 500g

Malic acid 100g

Citric acid 30g

Tartaric acid 20g

Sodium hexametaphosphate

Sodium dodecylbenzene sulphonate 50g

240 960

1200

>
tot

t2tx 14

r

Triple salt 5009

Malic acid 100g

Sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 181g

Sodium dodecyl benzene sulphonate 150g

480 | 640

1600

k

>
tok

FAI15

Triple salt 500g

Malic acid 120g

Anhydrous Citric acid 100g

Sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 131g
Sodium dodecyl benzene sulphonate 50g

160 | 4000

1600

>
tot

t=tA|16

Triple salt 5009

Malic acid 100g

Sulphamic acid

Anhydrous citric acid

Sodium hexametaphosphate
Sodium dodecylbenzene sulphonate

100 | 1000

2500

200

F

>
tot

tAI17

Triple salt 5009

Malic acid 100g

Citric acid 100g

Sodium hexametaphosphate

Sodium dodecylbenzene sulphonate 50g
Lemon peel perfume

320 | 1280

1600

>
tot

t=tx18

r

Triple salt 500g

Sodium dichloroisocyanurate 50g
Sulfamic acid 1509

Sodium hexametaphosphate 240g
Sodium Dodecylbenzene Sulfonate 50g

400 | 1200

2000

k

>
tot

FAI19

Triple salt 500 g

Sodium dichloroisocyanurate 50 g
Sulphamic acid 150 g

Sodium hexametaphosphate 240 g
Sodium dodecylbenzene sulfonate 50 g

400 | 800

1000

200

>
tot

FabR| 20

r

Triple salt 500g

Malic Acid 150g

Sodium Dichloroisocyanurate 509
Sodium Hexamethaphosphate 1509
Sulfamic Acid 50g

Sodium Chloride 15g

Amaranth Color 1g

Lemon peel perfume 5g

200 | 1600

1040

AT EO}RO},
o= &l

>
tot

t2bx| 21

r

Triple salt 500g

Malic acid 100g

Sodium chloride 15g

Sulfamic acid 509

Sodium hexametaphosphate 181g
Sodium Dodecylbenzene sulfonate 150g

200 | 1600

800
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0x
Hr
113

I

|

X

FMD

ASF

Triple Salt 500 g

Malic acid 100 g

Sodium Chloride 15 g

Sulphamic acid 50 g

Sodium hexamethphosphate 181 g
Sodium dodecyl benzene sulfonate 150 g

400

1280

1040

0x
o
OH
1
r

r

Triple salt 5009

Sodium hexametaphosphate 150g
Sodium do-decylbenzene sulphonate
Sodium chloride 15g

Sulphamic acid 50g

Malic acid 150g

200

2000

1500

>inC

>
tot

r

Triple salts 50 %

Malic acid 15 %

Sodium Chloride 1.5 %

Sulphamic acid 50 g

Sodium Hexametaphosphate

Sodium Do-decylbenzene Sulphonate 50 g
Lemon peel & 2 g

MEMAKMI2S 1.1 g

==

300

500

1000

>
tot

Triple salt 5009

Malic acid 100g

Sodium chloride 25g

Sodium hexametaphosphate 175g
Sodium dodecylbenzene sulfonate 115g
Sulfamic acid 50g

120

1600

1200

>
tot

Triple salt 5009

Sodium chloride 15g

Malic acid 100g

Sulphamic acid 50g

Sodium hexametaphosphate 181g

Sodium dodecyl benzen sulphonic acid 150g

200

2000

2000

200

>
tot

r

Triple salt 500 g

Malic acid 100 g

Sodium hexametaphosphate 181 g

Sodium dodecyl benzene sulphonate 150 g
Sulphamic acid 50 g

Sodium Chloride 15 g

480

1280

1200

>
tot

r

Triple salt 500g

Malic Acid 100g

Sodium Chloride 15g

Sulfamic Acid 100g

Sodium Dodecylbenzene Sulphonic Acid 50g
Sodium Hexametaphosphate 50g

300

2000

1000

>
tot

r

Triple Salt 5009

Malic acid 100g

Sodium chloride 15g

Sulfamic Acid 509

Sodium Hexametaphosphate 1819
Sodium Lauryl sulfate 120g

400

1280

1280

Triple salt 500g
DL-Malic acid 100g
Sodium chloride 15g

120

2400

1200

tot

Triple salt 5009

Malic acid 100g

Sodium chloride 15g

Sulfamic acid 50g

Sodium Hexametaphosphate 181g
Sodium Dodecylbenzensulfonate 1509

600

1200

1300

-
tot

r

Triple salt 500g

Malic acid 200g

Anhydrous citric acid 90g
Sodium chloride 15g

Sulfamic acid 509

Sodium hexametaphosphate 120g
Silicon dioxide 1.0g

320

1920

1200

EQHH0| A,
ZZEHEM

>
tot

r

Triple salt 5009

Malic acid 150g

Sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 150g

Sodium dodecylbenzene sulphonate
AR AH A

==
HEd 2% 59

140

200

1300

>
tot

r

Triple salt 500g

Sodium chloride 15g

Malic acid 100g

Sulfamic acid 100g

Sodium hexametaphosphate 50g
Sodium dodecyl benzene sulfonate 50g

320

1920

1600
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M =13

o

Hr
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Al

X
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FMD

ASF

Triple salt 500 g

Sodium dichloroisocyanurate 50 g
Sulfamic acid 150 g

Sodium hexametaphophate 240 g
Sodium do-decybenzene sulphonate 50 g
M4 8= 10 g

80 | 1600

800

At

tot

txI36

Triple salt 500g

Malic acid 100g

Sodium chloride 15g

Sulfamic acid 509

Sodium dodecyl benzen sulphonic acid 150g
Sodium hexametaphosphate 185g

240 | 1280

1280

H2tHI37

Triple salt 5009
Malic acid 100g
Anhydrous citric acid 100g

200 | 300

1300

200

H2hH 38

Triple salt 5009
Malic acid 100g
Sodium chloride 15g

250 | 2500

1300

oy

tot

tH139

Triple salt 5009

DL-malic acid 100g

Sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 181g
Dodecyl sodium sulfate 120g

200 | 600

2000

>

tatR| 40

r

Triple salt 500g

Sodium Dichlorisocyanurate 50g

Malic acid 100g

Sulfamic acid 50g

Sodium do-decylbenzene sulphonate 50g

300 | 1600

1300

oletEE, 20

H2kH|41

Triple salt 500g
Malic acid 100g
Citric acid 100g
Tartaric acid 509

160 | 3200

1040

i

HHfo| @ 2
LEH

Okrot

>

tabH|42

Triple salt 500.0 g
Malic acid 100.0
Sodium chloride 15.0

500 | 1600

1500

ofojmoj~, 2z

-
tot

t2tH|43

r

Triple salt 500.0

Malic acid100.0

Sulphamic acid 50.0

Sodium chloride 15.0

Sodium hexametaphosphate 181.0

Sodium do-decylebenzene sulphonate 150.0

e v

500 | 1600

1300

[El0Q

=0
SOox

k

>
tot

txl44

Triple salt 500g

(Malic acid 100g

Sodium chloride 15g

Sulfamic acid 50g

Sodium hexametaphosphate 180g
Sodium dodecylbenzene sulfonate 120g

240 | 400

800

0x
o
[}
r
1K)

tXl45

=
for

Triple salt 500 g

Sodium dichloroisocyanurate 50 g
Sulphamic acid 150 g

Sodium hexametaphosphate 240 g
Sodium do-decylbenzene sulphonate 50 g

250 | 2000

1500

ner:
b ia

e

NaDCC 500g

Adipic Acid 240g

Sodium Bicarbonate 220g

Sodium Carbonate(Anhydrous) 40g

300 | 4000

299

600

>

t2}x 46

r

Triple salt 500g

Malic acid 120g

Anhydrous Citric acid 100g

Sodium chloride 15g

Sulphamic acid 50g

Sodium hexametaphosphate 131g
Sodium dodecyl benzene sulphonate 50g

160 | 4000

1600

H2tm47

Triple salt 70
Malic acid 300
Anhydrous citric acid 300

40 900

1300

Hr2tH|48

tok

Triple salt 500

Sodium dichloroisocyanurate 50
Sulphamic acid 150

Sodium hexametaphosphate 240
Sodium dodecylbenzene sulfonate 50

o u

400 800

1000
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r2tA|49

Triple salt 5009

Malic acid 100g

Citric acid 15g

Tartaric acid 10g

Sodium hexametaphosphate 50g
Sodium dodecylbenzene su}lphonate g.s
MAY A

=23 29 5

400

1000

1300

ner:
bid

o

Sodium_dichlo o |so%anurate 59
(FRYLSRHELZN 23%)

320

6400

190

zZodlo|gA
NET =

+2kHI50

Triple salt 5009

Sodium dichloroisocyanurate 50g
Sulphamic acid 1509

Sodium hexametaphosphate 24Egg

Sodium dodecylbenzene sulphonate S
_}ll AR A 1

200

250

1000

v BHo| 2,
EIMOI

A2HA(51

Triple salt 5009

Malic acid 100g

Sodium chloride 15g

Sulfamic acid 50g

Sodium hexametaphosphate 181g
Sodium dodecylbenzenesulfonate 120g

200

1000

1300

#Ho{Ao|E, RIE

FHJ

AtatA| 52

Triple salt 500g

Malic acid 100g

Sodium chloride 15g

Sulfamic acid 50g

Sodium hexametaphosphate 181g
Sodium dodecylbenzene sulphonate 120g

800

1600

800

200| 800

Heoclet

At3hA|53

Triple salt 500 g

Malic acid 100 g

Sodium chloride 15 g

Sulfamic acid

Sodium hexametaphosphate
Sodium dodecylbenzene sulfonate
Lemon micron

Food Red No.2

100

240

1000

200

g

e

Hr
oot
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X

FMD
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Citric acid Hydrate 500g

Malic acid 10g

Xt& Grapefruit Seed Extract 10g
(LIBITIS Z M 40mg)

Sodlum Lauryl Sulfate 50g

160

480

160

Citric acid 500 g
Thyme extract 30 mL
Oregano extract 3 mL

Polysorbate 20 44.75 g
Polxsorbate 80 235 g
HEML=MF3= 005 g

Carvacrol2M 18.6 g

300

1000

600
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e
ujum
U=
[>o
[Hre
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o

r

Anhydrous citric acid 1.5g
Malic acid 0.25g

Stabilized wood vinegar 2.5ml
(T-OLO|OFE 2N 2.5mg)
Ethanol

A

24

Ao

2k
m2
Tuge
[>
]
n
>

Citric_acid Hydrate 400.0g
XeBXEEE (DF-100) 20. Og
(LIRS 2 M 0.049)

150

500

1000

w2
°
e
[>

[>2
Mp2

iy m
r

Citric acid 300g

Malic acid 50g

Stabilized wood vinegar 500ml
(T-Ot0[0}E2 2 M 500mg)

160

240

2000

()
2
T
u2
ne
1>

M=

Citric_acid 4009
X+&5XtEZE2(DF-100, 20g(L2IEI S 24 0.059)

100

500

800

ne |rr
rem e

[>22
e
InrQ
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[>
2

>O
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Quaterna}z ammonium chloride 500mg
UX|HAR HIY S 1000mg
(X-I )\I-OEM-I 100mg)

20
[>ne
2m
o
[>©
|Hr@
LS
o

Anhydrous citric acid 5g

Malic acid 1g

=(Grapefruit seed extract, KFAC-2007) 2.5g
( |-E|X|o§k| 5mg

2| of

O| Y E[AIO| A A
of| ZAE}

Citric acid anhydrous 200g
Acetic acid 100g
Phosphoric acid 100g
Thymol 25g

200
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Benzalkonium Chloride Concentrated Solution 50% 120g
(Alkyl benzyl dimethyl ammonium chloride2A] 60g)
Glutaral concentrate 100g

(Glutaraldehyde2 Al 509)

Formalin 210g

(FormaldehydeZ2A{ 79.89)

500

1200

150

Cid lines,
BE/VIROCID

[mox

re
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P
no _Okplot

noxd

Alkyldimethylbenzylammoniumchloride 170.6g
Didecyldimethylammoniumchloride 78.0g
Glutaraldehyde 107.25g

Isopropanol 146.25g

Pine oil 20g

320

400

160

o

1

0
E 73

LS
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e
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[mox
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e
wo Okptot
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Formaldehyde 75g
Glutaraldehyde 50g
Benzalkonium Chloride 60g
Citric acid 13g
Benzotriazole 1g
Peppermint Flavour 0.59g

400

1200

40

Bayer,
NZ/E{ 0| 0|
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Glutaraldehyde 1509
Cocobenzyldimethylammonium chloride 100g

200

300

200

nox
4rg
U _Okyigt| s Obptoh
[mox
M

Glutaraldehyde 150g
Dimethylcocobenzylammonium chloride 100g

96

176

64

Inox
e

o

o Obytot

1o

Quaternary ammonium compound 124.3g

Alkyl dimethyl benzyl ammonium chloride 85.30g
Didecyl dimethyl ammonium chloride 39.00g
Glutaraldehyde 53.63g

500

4000

50

A

=
) =13

o

A

k!

X

FMD

WX, BC|7tE

SHMFLEEIRE 50% 100g

N-ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDES
N-ALKYL DIMETHYL ETHYLBENZYL AMMONIUM
CHLORIDES

T-elAt 200g

PHOSPHORIC ACID 50g

WATER 650g

160

320

480

Quaternary ammonium chloride 100g

(Alkyl dimethﬁl benzyl ammonium chloride
Alkyl dimethyl ethyl enzyl ammonium chloride
Didecyl dimethyl ammonium chloride)

Citric acid 200g

160

800

480

Didecyl dimethyl ammonium chloride 100g
Anhydrous Citric acid 200g
Phosphoric acid 100g

160

480

1200

Quaternary ammonium chloride 100g

(N-alkyl dimethyl benzyl ammonium chloride
N-alkyl dimethyl ethylbenzyl ammonium chloride
Didecyl dimethyl ammonium chloride
Anhydrous citric acid 300g

320

640

480

UL, Mot3E

422252 1209
Anhydrous citric acid 240g
Phosphoric acid 120g

200

800

1500

o

-2H, AHOoIF

N-alkyl dimethyl benzyl ammonium chloride 100
(Benzalkonium chIorideEA%
Citric acid Hydrate 200 g
85% Phosphoric acid 859

160

200

800

Benzalkonium Chloride 100 g
Citric Acid hydrate 200g
Phosphoric acid 60g

240

640

480

N-Alkyl Dimethyl Benzyl Ammonium Chloride 100g
Anhydrous Citric Acid 200g
Phosphoric acid 100g

400

480

800

Quaternary ammonium chloride 100g
Anhydrous citric acid 200g
Phosphoric acid 100g

160

640

1440

Quaternary ammonium chloride 100g
Citric acid hydrate 200g
Phosphoric acid 100g

200

200

500

Of = Ho| Q&
Ot

Didecyl dimethyl ammonium chloride 100 g
Anhydrous Citric acid 200 g

Phosphoric acid 60 g

Tartaric acid 40 g

240

640

640
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MZAf, 28 AE 48 a8 = x| FMD ASF
1 y
Quarternary ammonium chloride
A xpo| otz AR (Alkyl dimethyl benzyl ammoniur)rlI chloride
=M AF=2|9F F, DS & Benzalkonium chlorideZ A1) --100g 500 800 500
srEde TR i 250 989
Phosphoric acid
Quaternary ammonium chloride 100.0g
EEIIES AH N-ALKYL DIMETHYL BENZYL AMMONIUM CHLORIDES
ZOIE-100 Az A N-ALKYL DIMETHYL ETHYLBENZYL AMMONIUM | 250 | 1000 | 800
== 1 CHLORIDES
Citric acid 200.0g
Available lodine 5 g
SHIZAFOS A Didecyl dimethyl ammonium chloride 90 g
XEHA| Eo Az g Phosphoric aicd 160 g | 480 | 1920 | 480
- - 1 Anhydrous Citric acid 100 g
Sulfuric acid 18 g
Quaternary ammonium chloride 100g
ALOFO LT A (N-alkyl dimethKI benzyl ammonium chloride
g = a{ = &y A N-alkyl dimethyl ethylbenzyl ammonium chloride | 160 | 800 | 240
— o =s 1 Didecyl dimethyl ammonium chloride)
Anhydrous citric acid 200g
AR Didecyl dimethyl ahmrgonium chloridg 100g
e TS A Anhydrous Citric acid 200g
o|20lz=, A&l 7=1|E'1%60I1| Phosphoric acid 50g 240 | 640 | 640
Tartaric acid 509
CrelA o)z A Benzalkonium chloride 100g
Amez ™ HHE G Anhydrous Citric acid 200g | 250 | 300 | 600
- 1 Phosphoric acid 60g
Quaternary ammonium chloride 100g
L _ At (Alkyl dimethﬁl benzyl ammonium chloride
Hieds, HYYH | AHSIH Alkyl dimethyl ethyl enzyl ammonium chloride | 160 | 800 | 480
18 Didecyl dimethyl ammonium chloride)
Citric acid 200g
. M Benzalkonium chloride 100 g
St HiZ3E | A TR Citric Acid Hydrate 200 g | 240 | 640 | 400
19 Phosphoric acid 60 g
AbA (n-Alkyl d ol bQuatelrnary ammoniuhrln cglorSigg 16%09)
ol = TS n-Alkyl dimethyl benzyl ammonium chloride b 609
Mauole, M2E | A EZ%OOHI (Didecyl dimethyl ammonium chloride 80% 40q) 200 800 | 1000
Citric acid Hydrate 200g
N A Citric acid hydrate 200g
=, 32=2 ABggH Benzalkonium chloride 50% 200g | 160 | 400 | 600
21 Phosphoric acid 100g
_ A N-Alkyl dimethyl benzyl ammonium chloride 100.0g
Obg M|, oL mY | ATZSH Citric acid ®=& 200.0g | 150 | 200 | 500
22 Phosphoric acid #4& 60.0g
Qe AR vl b . hBlenzalkonium c?}lr)ri%eé(})&; 200g
a0 Lo, TSEd (Alkyl benzyl dimethyl ammonium chloride 100g)
gtojz=3 &l A E%C’Iﬂ Citric acid Monohydrate 274g 200 | 800 | 500
Phosphoric acid 100g
o x| x| AR Alk IQLIJDaternﬁr éAmmcl)rXum Ch~|oridé=>:h1| Ong
FLIH|RA], e n-Alkyl Dimet enzyl Ammonium Chloride
EERY A Lz%roxﬂ n-Alkyl Dimethyl Ethylbenzyl Ammonium Chloride | 1°0 | 800 | 600
Citric Acid Hydrate 200 g
o AHd Benzalkonium chloride 100.00GM
Ao T oh H ozl Citric acid 20000GM | 400 | 480 | 800
= 25 Phosphoric acid 100.00GM
N AH Quaternary ammonium Compound 100g
add, AFAUY | AH2EH Anhydrous Citric acid 200g 320 600
26 Phosphoric acid 85% 100g
AH Quaternary ammonium chloride 100g
oll Ly
PR 7 iz Anhydrous citrc acid 200g | 480 | 960 | 1200
= 2 Phosphoric acid 100g
A Benzalkonium Chloride 1509
O|YE|AIO| QA A, YR Phosphoric aadﬁf;{gQﬁ
Aojoiazmczroy | ATEEH Propylene glycol M ete | 200 | 500 | 240
? A ool ool =SS
AHd Quaternary ammonium chloride 120g
ol =
i 7 iz Anhydrous citric acid 240g | 200 | 800 | 1500
= 29 Phosphoric acid 120g
O AH|AlY At Didecyldimethyl Ammonium Chloride 100 g
EENEN A A Citric Acid Hydrate 250 200 | 500 | 1000
= 3 A& B XFEEE (Grapefruit Seed Extract) M & &
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A dot By 2 343k 0.0167~0.1 mL (16.7~100 ul)ol sig-Ech
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Eastel $oe F4SL WXt o] RS AU ol st A A HH
Hol A=FS ZAH7| Sl stopcock MYO= A Mo Wojxl Fof AHTF| Zjo|o} g
55 Az 1020 AF e A HPLEel e ISt BuE AASATH
Fig. 2= 2 AFolA AzE We A7) 2E ARREH de Aswslolt ($L 7
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A W7 Aol WsE opletdy, SAE AR e dFow BN % Y
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(a) Monoprotic acid (b) Diprotic acid (c) Triprotic acid
KHP Oxalic aicd Citric acid

5 ; : N N 3s] v : T
e ‘ -\ | ' i 1 < ' : \
g 44 |—o ' : : i S 41 ' !
£ --m : ‘ : g, | [ !
° - . | \ 9 |— : :
§ - (V) . | ' (a) é - = : . I I (a)
£ 24 |-cw ! \ £ 2+ -y X : ! \
5 A . ! \ 5, 1z | Vo : [ :
g O a  cam LAy W gl ml o Y L I A A
% 0 B T S B : &0 i - - T
0 ‘ T I/ - —""‘"Tl' Ir——'\_ s 0 A v’| i - |’._ TN T T
1—o it i : 1 : i H
N ) i 54 : o o
z - ‘ : Vi i 3 ° — ': I d !
£ odlmn il ! e s ll--m ! g ! O
2104 [=-m) ! '. ¥ g 104 |7~ 'u 3 i f
< i i u 7 | |=--av W - i ]
! ‘.' 3 i S 1,.Gi) «\(iif) Jav) i )
15 1) m'  an:  avy (W) 151 7 ‘n : ¥
01 02 03 04 05 06 07 08 09 10 02 04 06 08 10 12 14 16 18 20 22
Volume of 0.50 M NaOH (mL) Volume of 0.50 M NaOH (mL)
35 B P o 16
o] 1 i ! 1 Analytes A
54 | | . .
SR | p— . i ! = 144 A 0.10 M Citric acid :
3d- —q : i £ E ® 0.10 M Oxalic acid :
3 - Eu:> I 1 (a) g .-| Slope = 2.8725
P | N— [ i = 1294 ® 010MKHP A" | Intercept = 0.01425
s 1= : I i S R’ = 0.99965
s L® (i) : (i) i (iv) Y\ 5 10 °
S L —- ~4 S .- ...
& 0 ° A . ;
0 © 08 . st -
T -~ T T T .9 Slope = 1.875
| i 1" || l Q 1 .- e Intercept = 0.015
—®0 [l . te Z 06 : -2 2 =
> Sq|--w I 1! " s | . 4 R=1
2 - qm | il W ) . L..-m
. w o (b) © . - = :
S | i o S 04 e Lo ‘
5109 |----m) | : i ! 5 A | B R Slope = 0.9525
< ) (i) (i) (i) v (V) ) % 0.2 o ™ Intercept = 0.01125
15 | . I ! = ] i R?=0.99975
AR A A o0l . . —
03 06 09 12 15 18 21 24 27 30 33 0.1 0.2 0.3 0.4 05
Volume of 0.50 M NaOH (mL) Mole of analyte (mmol)
= 37 S o b3 =] =] 7 = =
o £EF vE WEY AFPAS BEEH] Hste] -Ar] 2EEE tE F3HEAANA Y
Ag=E FAstAt
o 1x% EF=4Q] KHP(potassium hydrogen phthalate)E 47|11 NaOHZE HA3IATE 4
9l NaOHE KHPo| o)s) EZshs|on], olfaatel Sakabah ihepyrael T4
[e) =
4He £E3tE NaOHE A 7g3taith.
(o] =] =] = [e] S =]
7 AR AL F1erE PR B 4o YA wgw WweEe st

KHP(CgHsKO4)(ag) + NaOH(ag — KP(CsHiKOs)(ag) + Na'(ag + H,O(J)
Oxalic acid(C;H,04)(ag) + 2NaOH(ag — Oxalate(C:04%)(ag) + 2Na*(ag) + 2H,O(ag)

Citric acid(CeHsO)(ag + 3NaOH(ag — Citrate(CsHs07")(ag + 3Na*(ag) + 3H,O(aq)
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New named "Spectrator” as a device for the determination
of titration end-points
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=% New named "Spectrator" as a device
< Tho - for the determination of titration end—points

%
Yoy Jiwon Shin, Gyoyoon Chae, Yeajin Park, Yeajin Kim, Won-Seok Chae*

Division of Life-Science and Chemistry, Daejin University, Pocheon,,Gyeunggi 11159, Korea

Abstract Many chemical reactions on a titration are including the change of not only potentials but also colors. In a potentiometric titration, it
is obtained as a titration curve by measuring the abrupt change of the potential at the end-point. An acid-base titration is generally done by observing
the color change caused by an indicator to determine the end-point. The method of determining the end-point by measuring the potential difference
has been well established and commercialized, but there are not many devices that obtain the end-point by observing the change in color. A simple
and precise spectral end-point detector can be manufactured by using a drop-counter consisted of IR-LED and —detector, a white light LED as the
light source and a photo-detector, and an AD-converter(Arduino). Spectrator showed excellent results in terms of the reproducibility in acid-base
titration using an indicator and in iodometric titration without an indicator. We intend to share the results of the Spectrator manufacturing process

and the experiment using it.

Introduction Results
#Necessity
Tn general, for titration, an automatic titrator or burette is used. However, in Drop mass = 0.015 g
the case of the automatic utmtgr, there is a problem that the price is high and . R*=099935 | petermination of the volume of a water-drop
portability is poor. The burette is more portable than the automatic titrator, but . 1
the glass burette may have a breakage problem, and personal error may occur i
because a person judges the discoloration of the indicator at the end point. Due = 20000 ‘Water mass at room temperature = 7.1236 g
to these problems, we tried to develop a titrator with the convenience of an H :’1*"""“; °‘d L‘mpjg ;\7:907 coosadi.
automatic titrator and the portability of a burette. - p— ass ot drop =0 L L
This “Spectrator” uscs a drop-counter to measure the volume of the titrant, and S
; ) 3 g
ﬂ]:e eng p;-_m l(i)fhlhe anavly‘lje : to dob@rve the discoloration of the indicator 2 ool Fig. 3. Using aload eall, confrm ettt Y
through white light LED and photo-detector. uniformly and determine the mass of a drop through the
mass of the titrant/total number of drops

@ Titration W e w0 aw | 5o
1 L : 3 i " Number of Drops of Titrant
Titration is largely divided into gravimetric analysis and volume analysis. P
Among the two analysis methods, volume analysis includes acid-base titration
and oxidation-reduction titration. The end point of the titration is observed

through the discoloration of the indicator, for example Titration curves of mono-, di- and triprotic acid

Acid-base (Thymol blue) it i e A) fect B) e St R b SUNH
KHP(C5HKO,),,, + NaOHy,) — KP(C5HKO, ), + Na* + Hy0y = i i oo R
(Yellow) (Blue) 3 an {1 sanl || ‘ am 1

Oxidation-reduction (starch)

@ ‘
am m |
. L L . L
o

Iy + starch + 28,05, — 2l + 5,06, H LS ‘j‘k:ﬁk mw\mmww T EH 1 T 1
(Dark blue) (Colorless) : Dol | [ [ D] | “
] | 1] { e
As above, when the color changes before and after the reaction by the indicator, Sl J | § o
the wavelength of light absorbed by the reaction solution changcs. i ki y %
TS %5 v 05 98 o7 o8 o8 10 R R )
Volame of 05 M NaOH L) Vetume of 0.5 M NaCH L) | Valume of 0.5 NaOH L)
Monoprotic acid | Diprotic acid Triprotic acid
KHP(C5HsKO,),,) = NaOHy,, Onalic acid(C5H,0,),, Citric acid(Cg1,07),,,+ 3NaOF,,,
i —_— — — KP(CHKO,),, + Na“yt HiOf — Oxalate(C,0,%),, + 2Na'(,+ 2H,0(, — Citrate(CiH;O7) ) + 3Na' + 3H,04

Fig. 1. Absorption wavelength according to solution color Fig. 4. Titration of polyprotic acid Using Spectator
A) monoprotic acid(KHP), B) diprotic acid(oxalic acid), C) triprotic acid(citric acid)
EXpeI‘Imental indicator : thymol blue
4 “Spectrator” . B
@ Potassium hydrogen phthalate(KHP),99.95%, SIGMA-ALCRICH Discussion
# Oxalic acid 99.0%, SIGMA-ALCRICH
# Citric acid monohydrate ,99.0%, SIGMA-ALCRICH

4 5N-Sodium hydroxide standard solution, DAEJUNG 18 TE Sample Trl @ Sample2nl A Sampe 3L
Sarmple 4 mL & Sarmple 5L
 Thymol blue, SAMCHUN _ 4T SRt @ Somphn
4 Ethanol, 95.0%, SAMCHUN H g2
5 S 10
2 2
= Z o8
i o S 0s
2 2
£ £ o4
g g
2 Bo2
& &
ot b2 Lid o8 03 0.1 MKHP 0.1 MOxalicacid 0.1 M Citric aicd
Quantty of sample (mmol)
Fig. 5. Measurement of slope according Fig. 6. The relationship between the proton
photo-detectors to proton number of polyprotic acid quantity and slope of polyprotic acid

White light LED

‘This work was supported by Korea Institute of Planning and Evaluation for Technology in Food, Agriculture, Forestry
and Fisheries (IPET) through Animal Discase Management Technology Development Program, funded by Ministry of
Agriculture, Food and Rural Affairs (MAFRA) (IPET 319075)

\..c- Fig. 2. Spectrator
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{3]4 w4} Paired ¢ Test for Comparing Individual Differences [%3# & 2=E]?

We use two methods to make single measurements on several different samples. Do the

two methods give the same answer “within experimental error”? For 13-samples, the two

results are similar, but not identical.

E(di _E>2

n—1

|d]
tmlmlatfd = 8_ \/g =
d

30.00

1266 v13=1.522

3 A Lige = 2-1788 from Student’s t
AEA N BB | xEA . e
A M) = | gy | Difference Distribution Table
1 O il =
(AD for 95% confidence and 12
1| Wz~ 200| 2192 1923 -26.9 degrees of freedom
We find that faiculated (1522) is
2| =zZaw 160 | 1392 1711 31.9 less than fue (2.1788).
3 H}_O’l }\]E{\l_ 100 847 109.9 25.9 There is more than a 5% chance
that the sets of results lie "within
4 =4 200 2074 189.6 -1738 experimental error" of each other,
6| of2gtel 200 206.0 2941 28,1 so we conclude that the results
are not significantly different.
12| Edda= 400 432.2 366.7 -65.5
Student’s t Distribution Table
13| ofyrt= 300 383.7 398.0 14.3 e et A
5| olamw 160 | 1624 | 1270 -35.4 i, A e
7| o miE 250 | 269.3 2315 -37.8 o oo [ | | o | o [svicomaion
8| Aet 240 | 2542 2140 402 | | B ] ] wwe | ceu e
9| mlo]Z 160 178.9 167.9 ~110 | | S e tw o] o=
o] wmen | me| wes| wmi|  es| FaoEoEoe s
1| wuzks | 160 | 1668 | 1471 107 | | @EE == ==t
Mean of difference = ~12.66 | | [al sl some] s soms| serea] ases
Standard deviation of difference ( sz ) = 30.00
tcalculated = 1522
Lable = 2.179




{314 %%} Paired ¢ Test for Comparing Individual Differences [%#] +H ~E]

We use two methods to make single measurements on several different samples. Do the

two methods give the same answer “within experimental error”? For 13-samples, the two

results are similar, but not identical.

Liape = 2-1788 from

Student’s t Distribution
Table
for 95% confidence and
12 degrees of freedom
We find that faiculated
(0.2912) is less than
liable (2.1788).
There is more than a
5% chance that the
sets of results lie
"within experimental
error" of each other, so
we conclude that the
results are not

significantly different.

A5 A jﬁ 314 ii HET] | e

A= (A—Ir) og 1= %j%i:‘ 0g % 12 ifference
1 H Zof] 2~ 200 | 0.5000 | 0.45620 | 0.52002 0.0638
2 g 160 | 0.6250 | 0.71839 | 0.58445 -0.1339
3 Hpo] A =41 100 | 1.0000 | 1.18064 | 0.90992 -0.2707
4 = | 200 | 0.5000 | 0.48216 | 0.52743 0.0453
6 of e}l 200 | 0.5000 | 0.48544 | 0.42717 -0.0583
12 el = 400 | 0.2500 | 0.23137 | 0.27270 0.0413
13 o Yrl= 300 | 0.3333 | 0.26062 | 0.25126 -0.0094
5 o Z & 160 | 0.6250 | 0.61576 | 0.78740 0.1716
7 o Z2~E}FY 250 | 0.4000 | 0.37133 | 0.43197 0.0606
8 A -t 240 | 0.4167 | 0.39339 | 0.46729 0.0739
9 nlo] 7 160 | 0.6250 | 0.55897 | 0.59559 0.0366
10 dEdd 250 | 0.4000 | 0.38926 | 0.40469 0.0154
11 »yrit= 160 | 0.6250 | 0.59952 | 0.67981 0.0803
Mean of difference = 0.0090
Standard deviation of difference ( sy ) = 0.1111
Lealculated = 0.2912
liable = 2.1788

BT | B - 2

Student’s t Distribution Table

Forexample, the tvalue for

18 degreesoffreedom

is 2.101 for95% confidence

interval (2-Tail a=0.05).

= =0.025

2

= =0.025

< tvalue

90% 95% 97.5% 99% 99.5% 99.95% | 1-Tail Confidence Level
80% 90% 95% 98% 99% 99.9% 2-Tail Confidence Level
0.100 0.050 0.025 0.010 0.005 0.0005 1-Tail Alpha

d'f 0.20 0.10 0.05 0.02 0.01 0.001 2-TailAlpha

1 3.0777 6.3138 12.7062 31.8205 63.6567 | 636.61392

2 1.8856 2.9200 4.3027 6.9646 9.9248 31.5991

3 1.6377 2.3534 3.13824 4.5407 5.8408 12.8240

4 1.5332 21318 2.7764 3.7468 4.6041 8.6103

5 1.4759 2.0150 25706 3.3649 4.0321 6.8688

6 1.4398 1.3432 2.4469 3.1427 3.7074 5.9588

7 14149 1.8946 2.3646 2.9980 3.4995 5.4079

8 1.3968 1.8595 2.3060 2.8965 3.3554 5.0413

9 1.3830 1.8331 2.2622 2.8214 3.2498 4.7809

10 1.3722 1.8125 2.2281 2.7638 3.1693 4.5869

11 1.3634 1.7959 2.2010 2.7181 3.1058 4.4370

12 1.3562 1.7823 21788 2.6810 3.0545 4.3178

13 1.3502 1.7709 2.1604 2.6503 3.0123 4.2208

14 1.3450 1.7613 21448 2.6245 2.9768 4.1405




{3]4 ppmE X} Paired ¢ Test for Comparing Individual Differences [24A] ¢ H 2~ E]

We use two methods to make single measurements on several different samples. Do the

two methods give the same answer

results are similar, but not identical.

“within experimental error”? For 13-samples, the two

tiaie = 2-1788 from
Student’s t Distribution

na
2 A . =4 .
- vl | ppm Difference Table
A 3 (AD) | =x | bpm
° o for 95% confidence and
1| ®&el | 200 5000 4562.0 633.2 12 degrees of freedom
2 | =g | 160 | 6250 | 71839 ~1339.4 We find that ‘e
3 | "HFo) A =4k 100 | 10,000 | 11806.4 =2707.2 (0.2912) is less than £
4 ga9e7 200 | 5,000 4821.6 452.7 (2 1788)
2 g}el . -582. .
6| A= 200 | 5000 48544 o827 There is more than a 5%
12 | 4= 400 | 2,500 2313.7 413.3 chance that the sets of
13 Yy rt= 300 | 3,333 2606.2 -93.6 results lie "within
5| o= 160 | 6250 | 61576 1716.4 _ ]
experimental error" of
7 | ol Z el 250 | 4,000 3713.3 606.3 h oth
each other, so we
8 M et 240 | 4,167 | 3933.9 739.0
conclude that the results
9 v} o] Z] 160 | 6,250 B5589.7 366.2 ¢ 1
are not significant
10 AdSFAaH 250 | 4,000 3892.6 154.4 eh y
ifferent.
11| »os= | 160| 6250 59952 802.9 different
Mean Of dlfference _ 89.72 FWwample’mewasmt:'v:rentstDlslrlbutwn Table
Standard deviation of difference ( sq ) = 1110.99 (ZTD: _/f li
Qa]cu]atcd = 0.2912 90% 95% 97.5% 499; =99j5%= 99‘.95%1 i-xIailc:) a:m
liable = 2.1788 R L e
— _ T
s = M totentated = ld Vn = V13=0.2912 VP YTV YR ey Ry e
d n - 1 Sd 1.3968 1.8595 2.3060 2.8965 3.3554 5.0413

13634 | 17959 22010 27181 31058 |  4.4370

13562 | 1.7823 21788 2.6810 3.0545| 43178

1.3502| 1.7709 21604 2.6503 3.0123 4.2208

13450 | 17613 21448 26245 2.9768 4.1405




{8]4 ¥l4} Bland-Altman Plot" for Dilution factor

toty

E
Bland-Altman 2@7¢ 59 ool td 7 A=e] ZAgelA 72 Z4%el Avit
]‘

T X
L Aol yEFoE s AFmEed, wEgs Add FrlelA B ohlE Az g2 %
ot FAHGE 1He = A(disagreement) ¥ AHE 7] wl-% F8aHA HAH

A T Z

=
wol AHgE 3 FAaEe Welrh?

ol
i% A A s H~ - A Average | Difference
A E (AD) L R 7]

1 H 2ol 2~ 200 219.2 192.3 205.75 -26.9
2 g 160 139.2 171.1 155.15 31.9
3 vl o] A| = A4F 100 34.7 109.9 97.3 25.2
4 = ] 200 207.4 189.6 1985 -17.8
6 o ~gfel 200 206.0 234.1 220.05 28.1
12 SHUGl = 400 432.2 366.7 399.45 -65.5
13 oy 7t= 300 383.7 398.0 390.85 14.3
5 o s 160 162.4 127.0 144.7 -35.4
7 o Z 2~ E} Y 250 269.3 231.5 250.4 -37.8
8 A et 240 254.2 214.0 234.1 -40.2
9 njo] ) 160 1789 167.9 1734 -11.0
10 dEdd 250 256.9 247.1 252 -9.8
11 BOvi= 160 166.8 147.1 156.95 -19.7

" 1 M?2n1 gf difference Ef.%%r)'(-gg_[)ev_ - "
R e 0793 [
; 60+ 107.27 =69.793 - (-37.477) " Leo
o ] L
GEJ 40 . ", - 40
o 7 n I
S 20- n = L 20
& . -
o 04 -0
2 i
8 204 . " L2
Q _ . [ L
a Lower oA - -40
o 1 -1.96 x Std.Dev.
£ .60 -37.477 L 60
(@] 1

-80 -80

T T T T T T T T T T T T T T
50 100 150 200 250 300 350 400
Average of two measures




{314 %& =}

Bland-Altman

Plot for % Concentration

8] 4] 3] A 3] A [l 2= LB
— = | ﬂ :
A=A A=Y l(ﬂlj’; %4% = g B ; ;3: s 7} Average | Difference
1 H ol ~ 200 0.50 0.4562 0.5200 | 0.488113 -0.06
2 g 160 0.63 0.7184 0.5845 | 0.651422 0.13
3 H}o] A] = Ak 100 1.00 1.1806 0.9099 | 1.045278 0.27
4 =R ) 200 0.50 0.4822 05274 | 0.504793 -0.05
6 of]| ~g}el 200 0.50 0.4854 0.4272 | 0.456302 0.06
12 Az 400 0.25 0.2314 0.2727 | 0.252038 -0.04
13 Jy 7= 300 0.33 0.2606 0.2513 | 0.255938 0.01
of| =& 160 0.63 0.6158 0.7874 | 0.701583 -0.17
of| Z 2~} 250 0.40 0.3713 0.4320 | 0.401649 -0.06
2 &t 240 0.42 0.3934 0.4673 0.43034 -0.07
vlo] 7] 160 0.63 0.5590 0.5956 | 0.577282 -0.04
10 =gl 250 0.40 0.3893 0.4047 | 0.396975 -0.02
11 HOrl= 160 0.63 0.5995 0.6798 | 0.639665 -0.08
0.4 0.4
Mean of difference Upper LOA
n =-0.016 +1.96 x Std. Dev.
g =0.199
7 1 0.2
8 0.429 =0.199 - (-0.23) .
€
o
= n
S 0.0 = - _ - 0.0
g - y o -
@
o)
3 - .
Q -0.2 --0.2
T
Q0 Lower LOA
55 -1.96 x Std. Dev.
=-0.23
_0.4 I I T I T I T I -0.4
0.2 0.4 0.6 0.8 1.0 1.2

Average of two measures




(34 wis=) EATH B4
e {jﬁ ;é :";F;] _ B 1 M= 2
A E 1 (A_,I; EE Lgﬂ E? 227.76 215.10
i 00 ;1;2 o T‘JA 9086.039 | 7239.727
; EHE % 160 | 1392 171.1 A 1 1
A= 12 12
3 | "ol A=Ak 100 | 847| 1099 — p——
4 vdez 200 | 2074 | 1896
6| olxghel 200 | 206 2341 P(F<=f) &5 #4 0.350142
12| Fdgd= 400 | 4322 | 3667 F 7|1ZHK|: ©h5 A7 | 2.686637
13| ojyrt= 300 | 3837 398 -
5| daw 160 | 162.4 127
7| maerer | 250 2693 | 2315 p(=0.350142)>0.05¢] =2
8| AEH 240 | 2542 214 AF7Hd (Aol th&
9 Hl-o] ) 160 | 1789 167.9 717248} A sk},
10, 9=a9 250 | 2569 | 247.1
11| =morz= 160 | 1668 | 147.1
gNuF | Fw wd] AW | = ]
vy e P57y A
3t 227.76 215.10 ||| A 22776 215.10
EEAA 95.32 85.09 ||| &t 9086.039 7239.727
B 9086.039 7239727 || | B= 13 13
B 13 13 || | #%(Pooled) 4 8162.883
gol 4 A% 0.950991 7Hd 2 0
7Hd Lt &} 0 A= 24
A= 12 t B 0.35729
t SAZ 1521972 P(T<=t) ¥ 71 A 0.361999
P(T<=t) &= #AA 0.076961 t 7122 &3 HA 1.710882
t 7122 &3 HA 1.782283 P(T<=t) %= #A 0.723997
P(T<=t) %= 7AA 0.153922 t 712A %= AA 2.063899
t 7144 4= A4 2.178813 e
t-AA (FA H ) (T &4 two sample)
G=47 p(=0.076961) > 0.050] 1 2 @47 p(=0.361999) > 0.050| 2=
AT (Fol7h glehe Azera ga, ||| T TR GhelZEEE e
FE7A p(=0153922) > 0.056] 22 A
AEa (el 7h Qehe A 7haA] Rad FZ=AA p(=0.723997) > 0.050] m=
AF7HA (FFel7h §lth < 71781~
s




(34 %5w) FANH 24
5] A 2= 2=
P 54 :HZT: #%:E W1 W 2
AEw | ogmw | B LETT it 0518697 |  0.527669
=74 - 5k 0.058775 | 0.035338
W&o~ {05000 | 0.45620 | 0.52002 g== 13 13
sa)g 06250 | 0.71839 | 0.58445 R " "
T =
o] Al =4t | 1.0000 | 1.18064 | 0.90992 - 63204
& 05000 | 0.48216 | 0.52743 e :
ol =2kl | 05000 | 0.48544 | 042717 E(ifﬂf;f;z“ s
Zedel = | 02500 | 0.23137 | 0.27270 A4 o 2686637
Juzk= | 03333 | 0.26062 | 0.25126
A=F | 06250 | 061576 | 0.78740 F-24
of el | 0.4000 | 0.37133 | 0.43197 p(=0.195298)>0.050] = &
H et 0.4167 | 0.39339 | 0.46729 ARIPA (S B o th S 7 ZbabR] RS},
I EA 0.6250 | 0.55897 | 0.59559
Q= | 04000 |0.38926 | 0.40469
Bo7ke | 06250 | 059952 | 0.67981
gHYF | ww A7 g | v w7
By =y A 2Rz A
0518697 0527669 | || %3 0.518697 0527669
} 0.058775 0.035338 | | | &4t 0.058775 0035333
13 13 ||| #=5 13 13
0.89711 F % (Pooled) ¥4} 0.047056
AT AT 0 7Ha 5t Af 0
3} 12 PR 24
-0.29118 t BAY -0.10545
e 0.387944 P(T<=t) %= 74 0.458448
P(T<=t) &3 AA 1782288 t 7172 B HA 1710882
| &= 243 0.775887 P(T<=t) &= 174 0.916895
P(T<=t) %= 74 2.178813 t 7172 %= HA 2.063399
| ¥ A4 2.178813
t A4
t-AA (A W) ) (5E4 two sample)
B oo g3 HA p(—0.458448) > 0.050] &2
4 p(=1.782288) > 0.05¢] 2% ATAE (Fol7h Grhe 7] e
A (ZFol7} glthS 717Fsh#] %k .
k)
A4 p(=2.178313) > 0.050] 2 & o
) N ] ] FZ=AA p(=0.916895) > 0.050] 2=
A Golsk giehe Az g ||| D000 o
57 (AFol 7t glth & 7172tshA]
%,




{slY ppmEE} TAH 4
- 3 /53] h:}g:_ ]?i/\ ]?i/\
e =4 W) 5= s T 1 T2
= m ppm AEAE] 7 ot 5186.97 5276.691
A & P ;; A
o= | 574 a7t Eo 5877468 3533823
=iA <
1 tﬂj oﬂjl ~ | 50000 4562.0 | 52002 EE 3 3
o s Lol sl | —
ujo] A] = A1 . . .
F 1.663204
4| g9ezn | 50000 48216 | 52743 S GE a4 1020
6| o=l | 50000 | 4854.4 | 42717 S :
— E 71244 &= 2.686637
12| Zage= | 25000 | 23137 | 27270 A :
13 ust= | 33333 | 26062 25126
5| o=w 6250.0 | 6157.6 | 7874.0 F-34
7| = aEre | 40000 | 3713.3 | 4319.7 5(=0.195298)>0.056] 1. 2.
8| A= 4166.7 | 39339 | 4672.9 .
(5Lt 7] 7hekA] F 3
9| woly 6250.0 | 5589.7 | 5955.9 7P (e EatelthE 71aehA ety
10] 922 | 40000 | 38926 | 4046.9
11| ®most= | 62500 | 59952 | 6798.1
FAHNZ | v @] FHUF | v @]
By =4 A vy A A3
]t 5186.97 5276.691 ||| B+ 5186.97 5276.691
Fx2A% 5877468 3533823 | | | B4t 5877468 3533823
Bk 13 13| Bz 13 13
=g 0.89711 % (Pooled) #AF 4705646
soje g AS 0 ekl 0
1A 5t 12 Ao 24
AN ~0.29118 t A% ~0.10545
t B2 0.387944 P(T<=t) &= A4 0.458448
P(T<=t) @2 A4 1.782288 t 717x w2 4A 1710882
t 7172Hx] @& AA 0.775887 P(T<=t) 4= #A 0.916895
P(T<=t) %= 7AA 2.178813 t 717H2] F= AA 2063899
t 717 & AA 2.178813
t-A4
t-AA (A ¥L) ) (5E4 two sample)
) S=74 p(=0.458448) > 0.050] B2
SB=AA p(=1.782288) > 0.050] L& Ao (heloh Slehe ol hsi
_ T/t (Aol 7r 3 = /|44
714 (ZFel7F ieh & 71Z4skA] Hgkh [
o
okZ= 7 p(=2.178813) > 0.050]| 2% o
) ] ] A=A p(=0.916895) > 0.050] L=
AR Ghel7t lrhe 717hekA) Eatet, _ _
AR (ol flthe 717keA
2},




EEEEIE
AEA 3% d@ ASEAS A9 | A T wRse oE Adels] W
AHI(HPLC / Auto Titraton$h “Feig ¥ | 2ol #x515te] dolg g wlashs gy e

H48 254 Art FAAES A48
Agakel A Fu)sglor], 2020
W 129 22¢ 5 AAoA g As AA
sheart

=]
FHIZE)E Foto] AAstden, + Ad
o] thEk HH} ZolE AEst
= W%l Bland-Altman —L
stttk & AF Ao foA
= Eote] Ad

i)
o

ok te b

m do o @ ok

(o]
, FRAAE &

Ol
ol
R
offt L

(Leateutatea) @+ Student®] +4FE 2] 95%
ol A Sd AFEY F (b E P
o 54 Ao FAujgel] tig o
Foto] ArtE ¢ FAES 152200 FAkE
o el 2179K v #7] wiEo] “A3ex

El
_O‘L
<

o
a
o

Bland-Altman Plotg &3t F+ 2343}
E EEE YLt Exe 7 oo A
Aol thgh zpole} it kol wHk AHA
T2 gdya, e s =E=3etH Ao
o]  Hit(mean of difference)? A3k
LOA(upper limit of agreement), 3}3F

LOA(lower limit of agreement)©]t}. x}o]
o] FitS FHoE A3 B &3 LOAct
Adgrol e Aol 7 he] AFAd
7F 95% A1 T3kl Fo Ad5s Yr g
AFAe] A HolHE =X LE
e o 13709 ddd 3=

B 7F Qe w9 A=
TE2 gkd golyge A

B F 1270 95% AEgRbel] Fo] lon
1782l Axp= A3 LOA 9ol x5kt
95% 21= TS "ol
g Hlgte] Fx7
e, F JHe F
(0.27%)7F A doizl
Hu 7 e SARS
2l 907120% <toll Eoj7t+=
<} 1.1806(108.06%) 2] 2

TLdE Azl dE

=2
=
ol
N
9,

b o oox T
BT =T in
2 H
S
mo
o, )
v
T
d I

rir
o
= 0

099(90.99%)

_\7:1
il
N

b
me
ME
> A
ftlo
i)

i
o%

oy
lo
Hu r
X ot o4y &

fr ot off Hr o %

rot
7
h
o
=2
RS-
td
—r

£

S T
—

e}

Q1

")

O

00

©

—

O

1

DN )
O

oo

Lo

iin)

_

32




CERE R T X
T ads . T
= oE N Eo,_t
mﬁwwfﬂw_ﬁ
o % B= o
oo %5 5 N
TR - 2 o
EOOactﬂL‘Wu_ﬂl
_ﬁﬁﬂ%ww )
70y XK
mX N I=
AR N R T A
B Ry R
LG 1
TEP T gy
o) B B 5 o7 N W
.\LIOL.‘AO. HL;!,WL
.DIHAan Lf_/7&
GG SR
W o M S ™
TR T T o
i me w9 of Nr M
= N 1 J 9o 0
Tah Lozl
N g WP
m o Nd m bk ﬂm = o
7 X
M T ooy
T B . TR~
S Mooy o 79
S F b ‘o X
T e a 9 <
S . NN
= A ook W
%,ﬂmﬁ% RN
ATﬂnaUATﬂﬂrﬂm;ﬂl7
dﬂ‘l OML.OO#‘I
E2 R L o T W
AL _Gm Whﬂy
ook T oL Sy
%%ﬂq R o=
ﬂmuﬁm‘uro#,__/nATMﬂll
;oLﬂmL_L R N

T T AR M A Mo T

D~ LQ LQ
[@p)] (o)) [®))]
%0 % 8 %
T & = =
— N ; 2 2
HoxE|
g
bk
ﬁo
1r,._ (@) oQ o0
T X Z 3 3
LI o = 0 0
o | m & & &
~ Ar S = =)
s
(o] o o
0 o % 3
X & %) %)
! Lo = &=
— — —
& o A S N N
BH| e
G-
" =
wm X ° 2 2
%o | RO o N N
- — O [aN] [aN]
i = 2 =
N S — —
o
[aN] 0 o0
<t (@)} (@))
® 5 o e
@ ™ & = =
F U S S S
14
EIM ~x s
~
O
s o7 £
= A




255 5= T

ASH 5E Tl £
CM V1.0

M V1.0
) ver.201212
ejin.ac.kr
-
kPR

Hoe 20/12/22 36.1225
12/ 128.189 LY uhor m;r;_i';u

e EER] 20/12/22 36.1225
N . 128.189 N '
13:37 0.0 13:47 0.0
T —
T ) g2EA Ag R Ny 2§ [TET uw LLE mu L]

L 2

[

v
4n
>
>

T T T
2.790 mL +147.1 A FsmL 4170 mL #1679

EEETETE
3.300 mL 3.135mL +247.1 2.955 mL
& S5 T
A e A [ —" T— — S—
AR | mEaE .Im 32!]

[ o ] [
Tl IEE
480 400 e
HE 2] EL] EL]

12%57‘; ,dj;:f 320 600 160 320
= = = = ER; TE T Tre | H
red red |

REALTIME GRAPH
red

133

J'

50 100

g

EA

CM V1.0

CM V10
201212 201212
of Life Science & Chemistry | fe Science & Chemistry |

5 I
20/12/22 ?3-823;;

22  20/12/22 36.2974 g =
14:19
192.0

128.225 =

ATY-HAF 20012022 .2V s
S 13:52
192.0
INTERFACE

> 13:30 TR
L L1 HE L] #ER2 NE R Hg 2 EFEE N R Hg 2g
DATA DATA

ASH 55 Y7l

H
o
=}

(]
o
rO

|

EECTITEE T ECTTCTTEE g
1,095 mi 0, miL +EAET | 1.845 mL 1.680 mL +189. 2.100 mL 1.935mL +171.1
P

=& @
28718 HNeNE I]718 HRlE
200 | 2000 2000 200 160 || 1600 1040
EE IF EE] e el EE] EE] EE]
REALTIME GRAPH REALTIME GRAPH
violet violet
.
1 R,
- ¢ —
1 . ¢
] ¢
5 o b
e ———— - e R
F 0 20 40 60 80 100 120 140 [y 50 100 150
EA EA




a.g 22 LI
" g 1.!& bk

1445 |

I 2%

HGJLI:AI 201 2
FOA|E .-'2.-‘2 ums

b 10

l_

L
vink
—
¢
s
—

IO L] 0 an R g e ] an
T T (T T T T T
1.890mL 1.725miL +192.3 2790 mL ZE10 L #1099

[ Division of Life S

:
OfLI7}E 20/12/22 36.2974
,\ 14:40 128.225
’ 192.0
BREA ANz ¥z ¥ 2H
2.790 mL 2.580 mL +398.0
= EE
— a1
_ B
violet
F
0 50 100 150 200
EA

ASH £ & Thgo)|

=

T T T -II:- | wone QB anoms |
N D A2 XA 363974 Hay HAEL ":":'
14:53 T 1407
T T T o T T T 0§ wi
|—— = e
EEETEITE T BT EEITETEEE T T BT
1.725mlL 1.545 mil +234.1 2625 mil 2445 miL +23.5
[=1"==] [=i"==:]
el 1300 200 el 60 0
AW G | —
| . mummems ]
| wioket e armge
| p—— | s 3 -"hﬂl’-\- 1
| | 1
| ; :
.’ .|
_.-""'-r ~
l

1st Derivative Curve

Titration Curve

ozg
21871 <5892 =
.. EEeo08

2% sl =27

127




SIS NN NN S NN
o e O E e R L
< TN T AT AT A
T T T T
OR[N K il N o o
SENERES = N = (B P
53 ) 03 ) 63 ) 3 eI il
" ) " ol (i ol ! TR ﬂw
il o ._oT (e9) __oT o ._oT o T [N
el e B N S B O I e e
NI S S 0P = N s
- =
A -
~ ~
_—OO ~ W:.D.
iy | ®
TR | Hp B Hp R ek
3 63 3 53 =
A o T | B
= H = L
ﬂo
T r
@ %o o <=5 &
i = & T o A
= %@ A
~
sy % £}
=0 TO
o .N_l ~X

.El __OT __OT
LO Lo 7S
,_IIH .1! _UT ;OT
X0 T el oy
(o] N =
GG _
R N =
GG B
BB
—~ \IO/ "H
SEH (S E e T
| PR\ B HR o (58| = |,
e R e
Rl do LI
o= N < Ear ! ﬂaﬂemﬂn_rm
ﬂ)AOn_.q‘.ro( L.Ord O_Etﬂ__/u T AT
= Hlod | = KO oF - W M N || on
41T | Tm P2 |
Q —
T K ™
i N it i
e w B %I
= o=




~ Z
- ~
- g
Hr =
) 4 M
: N
Gl i .
L i
= o -
% 5
NM y e
rvzel
v W )
T 5 .
2 = : 7o
ol M = c :
gr N - : W
»i N - ﬂmo m_.c 53
mﬂ % wh e °
7 * y = SN T
il ) o — ~ —
i 3 TIAR ~
F B Ry B N
_ T & X 4 0
W WLW o O o MO W__M w__m
Ll # drowg % - %
ol Ew q4 = 7 LH N }
%o o wu_” - o mK TR i ﬁu
: . T ¢ Ko P BroAR o
= LTS ur W ik
o HM%%H&% ;.._mmR
E ﬁﬂﬁ Wo o5 NO 5o i - m
- R h iy m oo Bl Hjm
o) L . : ..
%ﬂ%ﬂxo_EJ : -
W A~ E oW i o 5
T o ® Hr A 5
T o X nom o e X o
O Adom IR % .
~+ 0 0 4w |
E_. : X
NI a
q_u N
g W
g %°
IS
n =




Q -
e 3 5 g JJo
o EEE FE D B : ~ Jo
@ W3S s 8 Ei Q o N —
ol s & 3 8 S X N
= K o _zwc
E : @ B R
= ~ " )A,._
S - R = —
s BESsH 2 : o
> -
alES - H= 2| =I5 o | L W
= IS = . 2 |2R Iy s e = —
mw. D%S. N = - G ~
B
z o = s
ul L = X~
i~ Bz A i (-
4 g = ] 3 ol
< (] = %13 3
= Fl € kSl — G
o IHle) = U;.A N—
Q ky 2 wlo <
a H>l B S g
= o XO
J ‘mﬂ
—

=
=

H

o T
A °
b Be
< o
ﬁ L] [ ]
#
o

Gl X0

—_

N ME HT
t,,““. ﬂ = HLL
: o = B

o "

KTR /




=)
~

7hel Hebi o]

b dim €A

S

7ol %

]

8

o,

Gl
ﬂmo
T o)
= =
= <
Tor
o o of
© | T || e
£ m | )
— — | m | B | m
o N |2
RN x| F
Hﬁ Hﬁ x| N TN
KA KA O el
== oo e | N oo
LS o oW | R
™ | T B o | T | B
No | No 53 = | 6 | @
N
Y
| K e e
o | e oS P alo
W | wle Hip gl el
® | % ca il "
] (B < o I~
vl
| - vl
G T S| ~
| o ™ 2| do
N | | o oy [l ! o
mo | W | W gl oR | A W
W | wir = Tor %O

o

gyl
B

=K

o

Ho

3

~L
l
T o

oo
B oF

O

&

o
T B

—_ O#E

wy B

x
o

A3 24

o

iR

Z.E

)
o
) ol
o ok
R
o ™
—
— fite)
o
Lm N
ox EE
o=
N
ajo Hin
v =
~ 63
= g3
—_— —_
fite) fie)
ajo o
F
T T
T ®
X0 o
es]
Boox
I
o op ™
oF T W
oo
T
=
To




L=
o

4. 7439 &8 A8

ATNE Aol E8Ee

4-1.

=R

)

tol AbgAte]

S

st= ZAAE N

FEE 54

- £EokE Aze)

_Z__v

7171 N

&

4-2. 7|3} 5 g E

)
——

- AEAxE 7

e

de] Aol o @4

ol
=

- AR

_5_1

e

[ A A

o




Y. #uEd

1) JM. Bland and D.G. Altman, “AGREEMENT BETWEEN METHODS OF
MEASUREMENT WITH MULTIPLE OBSERVATIONS PER INDIVIDUAL”,
J.Biopharm.Statis., 17, 571 - 582 (2007).

2) D.C. Harris, “Quantitative Chemical Analysis”, pp77, 9th Ed., Freeman, New York, USA
(2016).

3) JM. Bland and D.G. Altman, “AGREEMENT BETWEEN METHODS OF
MEASUREMENT WITH MULTIPLE OBSERVATIONS PER INDIVIDUAL”,
J.Biopharm.Statis., 17, 571 - 582 (2007).

4) https://en.wikipedia.org/wiki/Bland-Altman_plot

5 &7, “AAPH A7 AAY vlae} AFE H7E Ewha Med. J., 40(1), 9-16 (2017).




%A A B

E 3'.| =

= [=]

CERTIFICATE OF PATENT

£ H| 10-2084720 &
Patent Number

REHD X 10-2019-0131148 %
Apphcation Number

ag 20199 108 22¢
ERY 20209 02¥ 279
Registration Dote

EEO) YA vide of the Inventon

EA AL S| A2 ) WY

B8/AX} ratentee
SUALMHL FHIIM This (284411-040104)
7|5 BHA| AR 155, 03AFHE, 270X TS

EHA  irveeize

SEAPT 7N

flol 2Y2 "B, 0| Wt 5SS

Hol SE=IEE LI

This is to certify that, in accordance with the Patent Act, a patent for the invention

has been registered at the Korean Intellectual Property Office.

o

20204 028 278 3
=],

= i

K

COMMISSIONER,

KOREAN INTELLECTUAL PROPERTY OFFICE
i
=51 W} 2

Korean Intellectual
Praperty Office

0]

e
QRAEE P2
BRAME gt

ss83 0-xeum HETE

Q (19) 9 #2253 (KR) (45) TmUA 20200304
= (11) $%4E  10-2084720
(12) 5/ 55FH(BL) (24) $RYA  2on0dozzTdl
(61) SARSHER(Iat. CL.) (73) R dq4

GOIN 31/51 (2008.01) ABIL 3/13 (2008.01)
ABIL 2/24 (2000.01) AGIL /38 (2017.01)
GOl 33/18 (2006.01) GOAQ 80/10 (2012.01)
(62) CPCROIER/
Gon 31/31 (2013.01)
ABIL 3/18 (2013.01)
(21) &#4ge 10-2019-0131148
(22) @494 2019104229
ANAFUA 20109108229
(58) d¥r1e=AEL
JPOBL4SBL As
JP2017606001 As
ERI020170121351 &
JPI004150918 A
o AAEd getd asd 29

U FA04 e
A71E EHA TR 185, 03(AFF, A7dU
RELCEN

(72) ¥¥3

(79) G8A
bk

AN I7¢ 4% o @ R s )

(50 wais 92 %A A B8 A9 2 0

(57) & <

A8 £FAEYA AHERE 2544 A ARAR FELE BT RN PNE DinA LA 5 WU
A%A A BE A2 9 pEd B8 Aow, A4Z9A f4nad A4l £%A9 ¥4 DRE déne A
& F9, o8 A% WY 408 @394 A4 FE EH94 F29 A5A9 A YsE AP
A F9, 47) BE FUDA VR EF YUS D) AY F29 ARE L%A9 YU A2 WBAA Y
4 2549 ¥ AT BY F92, 27 B A09A AW 2549 w54 B¢ £54 A8 dm
& BETE @ AHNE ZEne T4& ORigg, A9 4492 At f4E 2549 g TR 48
sta AssA B4 4+ At

i ¥ E-E
~—100
4z /4 110
o
YE 3E gy 140
s F4 150
S®S3| 10-2084720
(62) CPCROIER
ABIL 2/24 (2013.01)
A6IL 2/25 (2013.01)
GO 33/15 (2019.01)
GoQ 60/10 (2013.01)
A6IL 2202/14 (2013.01)
ol ¥¥E AP IAATAEAE
SAIFEE  IPETSI0075-2
=4 TYRANES
AF@gAEY FHAEeNE8AY
AFAAR AR geAend
AFHAY A5 A% $E =¥ EES ¢ e 2 43949 ¥ BE Jle AL
7S g i
Fan g FEHAEL T4 Ay
43T 2019.06.27 - 2020.12.31




A= (=S Es o S
A7 AR TE553] @92
rc 3 Es= o B
sk Al Ssles A%
S886 0-2iesey HE0S
(19) thehe]= 883 (KR) (45) ¥nUA 2020129009
(11) $9¥WE  10-2188847
(12) S&/S3HFL(BL (24) §89UA  2oz0d1z4034

(81) FAFHEF(Int. C1.) (73) ®RdA
GOIN 31/16 (2008.01) GOV £1/36 (2014.01) FoAe FAA e
GOIN 21/79 (2008.01) A7 84 A48 u(ALF)

(82) CPCRHEH (72) @97
GOIN 31/16 (2013.01)
G017 1/¢% (2013.01)

(21) #¥ule 10-2020-0003019

(22) #4U= 2020:d01409 %

i AANATUA z0z0do1fioed]
ES|= () A47lazited
CERTIFICATE OF PATENT :Jmomm i. (74) =2l
4 #ugdy

Hl 10-2188847 &

Patent Number

EUHS

Application Number

H| 10-2020-0003019 &
202014 018 09

Fiing Date

S8y 2020'3 128 03

Registration Date

Y| BH  Tie of the Invention
ETUNoZ TUNE ZUHE XS WYY L olF 018 FUH Y N2Y

S3| UK Patentee
SUBIAY QN FA S| AL TH5(284411-++3444%)
F7|E A AHZ 149(RH2HE)

gxt
SEAE 7|3

Inventor

flol HE2 "SI, of mat S5 SFAUL SEEASE T

This is to certify that, in accordance with the Patent Act, a patent for the
invention has been registered at the Korean Intellectual Property Office.

gLict

miwE
20204 128 03¢ BARE  qrace wyslE
[0} SENEE SUstHe
=
S8y
=]

COMMISSIONER, el q
KOREAN INTELLECTUAL PROPERTY OFF|Cf =)
ESA q "j
=351% 2) &2 SRS
Korean Intellectual (o)
Property Office

WOZ002017481 Ale
& AAHad dsid A4 #9

AN A7 £ - % o @ A8
(54) wsl 94 gendon FRUS WAte AF A7) R ol@ o8¢ FUd WA Ao
57) & %

AZel el chier ¥ARAoE Axs] d4: FAshE T B¢ & Ax PIUA2E I
£ A AF AY7) 9 olF o14@ IR A A2 B dem, B, 7] Rae] 434 A
o HYAg +fste Ay AR, 7] B S8 FRdn Hohigel ddshl dER w7 A4
S48 THse 89 YR 7] g4 e) SR rlEs=a 7] 39 AREerEe) AYas) qee P
st $ A+, 2] g4 Al st i 4] 49 EgEd +id ARGcedd A Fual
+ e 93 SANE EWsie FY& di@sd, W34 Adska dE A8 Y FER d&sha
AsA ¥4% + sk

g ¥ E-%3

Rkl

an
A
n
@

10-2188847

(52) CPCEHER
GOIN 21/35 (2013.01)
GOIN 21/79 (2013.01)
(72) 433

el €3 AYE IFATAYNY
FAasds IPET319075-2
EE L] FUALLEL
shlg(Re)7Ied susEsleriagsiy
A7 A gdeoletdad
AR L5 548 g5 28 2SI Y 2L AB448 v = BE vl A
7l o & y1
FAls9r1a FEBAYEYL F454 Sy
43712 2019.05.07 - 2020.12.3L




10.00

_E.DD—- 4145 2t

200.00

120.00 |

130,00

130:00 ll'_ -l
| 5
|




00001

120.00

@n ................. o -|@_@\|L||||@l|||||:@r| @l ........................................................
: i i | e s e & _@-n
g 2 ke L sl = :
- o i = £ )
— St ||._: B 2 ] oot m S ._.
000 7: - @ |+|®| & = m Sl .@-
|||||| .rn " e
gl Bl e 8 1 [ 1 f S I -1 gl 8|8
- foos | | g T 18 2 o g | 2 HEE
= e 4 i o
v @ 1o s L EE
LB ]|
e N 1 ~+ [0 oove 1
. |8 |
4 | 1 m
n__ —| p—0's | |
ﬂ - .
= ” i | ooaLL |
00°002 _
i 00°0E L l m [ - 00°0E | i
000t
000z 1 ™
= = 00" L9
o = = - —| 05
= : &
D w W J
T Tl :
g = 005 @ g g
] s & ¥ A
g1 s ¢ > 1321
oy . |
= ooz [ 00°08 I 00°08 |
= — e ) =




120,00

oo

14

200,00 /

| 30,00
&5

20.00

BD.DDI
— %

Right

5. 00— e

5.00

|-




120,00
gI Left
o
1 ) .
(TS
=
s
o
o] "
o -
“ / -@
[]
=)
]
(5]
i @
fo]
o
=
o
LI
110,00




< .%lﬁ .ﬂ_TE EA_T 7
| L [ i I
™ H.ﬂ_Tﬂlﬂ L=: |“.| a.m_TB
o fepys B 2
~ B He 4 B &
_ - -
\Tgi 4 L
00" 06
2
| pooe _ |
i = B¢ B =
Ir.__n__n_.n_m
*A_n“a.gw - ~ 00°00} A

10.00—]  |a

4,00l Lo




A FrE

RESEARCH NOTE BOOK.

L o
R

41 43

yod

- 100 -



ooRbs_FamARt BTE |

&9 BTB 0L wio oHT ulFer i
: ki

Fes Famea e

P 5 i
BT e
{ e

% BTE 160U wiopH?
Sarple

0.224% BTS 1000 = pHT Biffer
2l Sanpie

Do
By D3 &3 03 G4

B224% T8 100ul + pHT Buffer
“4mlSanals

%6 51 oz im b4 03 o

T
wood on ar 0y W

Lifelimres (%)
1 v HOR Gmie | =
I Expabect Fir of Shest =
2018002081 Heling
i |
B e
e s
4 b O
J e et
= o
] . F i
L
0224 578 100U 5 T Bufts ® 0_224% BTB 100U + pHT Bufior
4ml 3anple . s bt Sampls

Dn.-. T ¥ T T T T 1o
60 o 6z 0% o4 he o O§ A7 s w1 o bE GA."QE_ OE OF a8 0% o
LifeLine {%) Lo {h)

201800903 | ffelina
TR
(LA

e

et

= &

e

i

0,209 1B Y000 + pHT B n 0Z2A%BTE 180Ul + SHT Buffer

w " 4mLSaple E 4l Sampla '
T BE T
adl w1 BE o¥ 02 G5 0e 07 - 88 31 0.2 53 B4 B8 D6 0r o8 o9 o gc
LifeLine (%) Liteline (%)

|

5 i W = =

ik A T bl Sl = 0 2047 BTE |

a, e BTS
deoyi Bhee
e =t

B [t ‘
A:jua =%

g ZEI’N?UWLEE’

o —
2 BPE 100UL o g7 Bufre.
fmi Sanpe

Hio 385 FE 0L i
i e

-
S TR e b e e
B .

Koyl BHLe Jmor ceREe
(e
Praveven Dby =it

00905 Famict BPE | ! PrES g et Moy

0229 BPR 10301 wee b7 RLITE
snL Semie .

e 2t e

&
Flon—tanew Bty = o =Bl Y et

ref = Mgais  Desabinge s, K=

TN
e ra= e BTR ey e e A
3 L
K363 § Yo Ha
FATS A )
B sk 7 YmeA 5_ D
— g
¥ = 1388 emi-collaV 0 0R 181)+1.42358 | Feonen —

[ Pasn_Farmbet SPB_narbiness fiting L -

{.ﬂaxfj EER A

Y )
100 (I b=
- Concantation of Disin_rewgm~ %)
D
# e
§ oz
s %
< on
& 2 ST 2l
an ) )
Loy {oomeantraiion (4]
T W iE i W W

- 101 -



Bremo phens) Biwe .
g bl t=1 Pl

(ke d
it

AriE 3
BT el o TR
e et

Bramathynd RiuE

Teovim Sate
§ A

3 LHACY
T

4

'PH 3
fa|

g

AL s Gty

AL 5= "ha

- 102 -

Fixe Bo

lwris

4.

28

ET

a0

50

i

0

170

150

04025




1
1
=

1S3l doua

Wy BF £ i |
g o 50k ! o
G 10 i b | = r 7
i E &
= L * & i e #
#ET  w O=F ma) T E _ I
- = El PR 7
lg &4 Y _
& B3y
3 i S — T . ! ¥
T e & &%Eﬂﬁmﬁﬁ o—o— [ Q = i
\\ M s S O .
RS STMENH e NIOR FOFIL D | Se- L LRI 18| =15,
g4 =4 e e e R R R
-
=8 L7
s gl ) suEER 8 PRI 1 T iy
g o LI 0 L2 i s e s
9 ; )
2 | i .% M tyxabd ey U o By oy Bk
£ 7 ES synclaip e f S 3204 BB 4 3 i
| EE 8 Sy oy dail e BRI,
L 2
L. z L5 - R - b
s % X £ ERE EER g Dasa g i '
»_;. .hm £ _ . i £~ % S 3 v Eﬁswmﬁmw%_mmmﬁhut.ﬁuﬂ%mw =
I s , W ps_ sy ; .
k9 # . W % Toaa 5 B a0ty LI DRG] 98 gl S | B .
7 + & wE v 6
1 G @ 2512 e e o s e i iy
w . N =2 il “ i et F%ﬂhﬂm - . 2P BN UM A T £ ) (EEBY S Say BN T 1 AR ik L
i » gofis we BERARE I o et AL S T R
$ i .V(M. mm W dl i :ﬁ:rimnvﬂ h ﬁn;jﬂm%.n e
4 L ot »% g am ay wdd ggedon 1 1o
& e B EE 2 ZHE 1204 b6
| aiii¥ Q10 N (Wdd 621 = daup L) (Ov0) ANNOINOD NNINO MY AHYNHALYAD
(T [

AL

R T P

iy ﬁEEE%%E%@&&%&. gl 8 4
s

PP R L T

86 ot T

L W Bt s s e

e
#

JEPE ALY AON

s

e S g 5 013 7 e Bl o
i ) B Yl | G 5 PRSI i
¢ 0N ek mw e Bl 4| 5 S 0 .%m«!ﬁf iy

i appilam ) AL N oD U] RS0

203

st 0 T s MRV = e o SRS 0N

it
yolloon hrsopbos oy W | DS TEHBHHAIE L RO

gld=,
N . Oy e
] A U SR i (IR 00 s e ) PERREE |

o sy s SRR S
o Wi L <UD b iy

A zmu.ms.— T up;ﬁ_ﬁ AT

g u e
o S e

- 103 —



bttt gl
M) ofdnge
T reest

"
p
ase— )

B rmoitiis

AT

PTaeL

Raasiad

o 1230y Pl U
2195 Etriv

el = a8

# = %

Talwidie biws Gergmed AL
gy ~5 )

frmnd

ren

Indigs Ty & mia Mg
o A T4y Bl
\—JLI e Vilet N
= 1ef @ g B
o8 =
hob ATER W, £
R,
¥ Hagh
i e gt ¥
cay An=Ta-S 1P
Wi <t gonid enbpdo o
AR TR Y
S ASIRY pmganssbmzed |
feogit W 1 A aam, |
&, 2larg
I Sockieen crthodt AFY, o205y
" Rz wkiok T
-
e 3t <] o

A |

33 - oo MRUEL

T g —eawbblit =89 ‘

~ Broappwe] blte 25513
el L e gosbeq

e

kﬁmqwltvw el

e g "
1 Fa
PRI
L) | =l
T
# J &
oA

b

ianpd e qua o
5 | e IR

= ‘W_L-»:
L2

=gl

- 104 -

2y P,
b a Ly Fell

A dyn W
b -l =
giee

K EAH P2 e =5 e

2105, 303

W

AL

(ST R R

DR |
coErEy
aEEAT
R s

Ay ! L aTR ‘




i,
@

I

B v de e

) 1
oty BFE g.L Vige E U

Ero: —= w7 i
vl
ol e
ey
= e pemn
Saeu pEin
—)mrls'.w«

PP EIY By TiEeRT
grha Dps A bule el Tt
AT A=
foel WIS CR- ol gy &2,
Pl sy T Uast Gha e
LB Soowngn apEdsd, WD
v 2
- e siar sy (ST
4R ARL e
et PEa e 7}_%‘

Tap Ve B GG

W 1 A I )
il (R M phoh T G nk ek BE
r—

rob PP s R bmrwsny Afra WG
20 .
Frise Blema woa 4% FWAE TE
i i s —y Y| =
Ioewy ¥eym vhe nee e ¥EI S
P 3.|3;)L. Tami, gresst WH LS
B z & wuhhe ae2® esty
3

s
il
&
7
By
Sy
=t
=

r W

(R Y
Law, BrEs \ad

A Eider ool

| =K

T

- 105 —



- 106 —

s 8 ! e S
=% " ITl
ﬂ,;} {
=]
5
T |
B |
Ve
L ool
-
i E
1 ® - e e — = =
& = | | Iz
| N ey J: l :'Q
. a = g |
[ = - i
| /| p
| | 4w ;ﬁ.’ A ¥ 1
L= = =
( ' ‘o
- L] n |
T s —bd & Ll
E= 4 | |
| | i |
’ ‘ “i i A e 7 = = & = =
56
L T
SPS Lol F <t bw huiig
o enl s o Ay |
Costy whg t Y el ey
g '?P.‘ e
| s b Gy sR B0 Tae w38 ek
BFE Foreme yo R ® cobsos m kol
Jo e e
- o8 B ewnente  mifngkert
& e e
e
- Sns
8o o 5 W =T Sjbe&n For /b 118
g JHEY s . 7 . .
ar ¢ iy wber 1 BE /16 (54
BPp (e + FoR St b ke b pﬁmmn}!&
R e bue 5 R
" qm‘&
_ T €2y betue V86 1agp 150
by— (— _ e =enfass iy
2 ‘ P I ¥ r g Foti@ s
. o o L3 pntbe
i e =1 24 bedar b [ ek frnde
Thige F'Y‘ = ek © gl FeeE | b ava‘/-.w,_r‘jm
v ﬁk.-"_'%j‘“ ' e B | ef s s
e S E Sk e B0V AR
5 e s %-.-.\ AL erEe SRR
) i T B
T %$ 5 I:\-em‘a"I 18 [ andiss
T n Fodpor | AEFY bov Loaier  wang iaf1f)
N E3guls sagnk
B Sled o
oo it WSt TGS o my St
e g o8 el = P T
FEmm Ve FAl :
Thagar Loy ) thebaz L
“ - Bk A W‘ = |
W it iy ] it > -



22%BPE 1k

2 mi+droping 3poid x3000

18
8
1.4
€ x50 1 drogs &one more
1.0
0.6
06
04
52 .
0.0 |
400 500 500 700 BO0
Wavelgngth (nm)
S0 R b e Al
I~ Cali]
Fgw U b el SEElE
i
L
L 2 gpene 81 =
G e
o CTUIE o
LR | [ y ¥ ‘ i
Hne vt e
F=HERA] %
ST Zap Wed-shirh

A
st 3T aediers copalr | U3 e dakipie pretes

Yes  peww 1 B2 dep Mda [Srbeasmh yeken 5y
i BE ks DN Zu
& Lmer fﬁ:—& = 9
T = ke 2R BaE
& M i '
W
5 B W a o o
a 4 9
= s = R
-
2 |

QAC/Cationic
PRODUCTS

“This lest is suitable: for the detsrmination of many guateriary smomonium
compeunds found |0 ndustrial - clearingfsaniation products, Results are
exprassed as eetyltrimethy| ammioniuim broniide, ‘but may be calbratedi for
‘=ny QAC or praduct by prepanng Snd testing know ) standards,

C n Using the syringe, tratisfir a 20mi portion if ssmple to
' ’ Ihe test jor,

=2 Cadmomit
Add 10 dreps of KS182- QA1 — QAC Indicator and

swirl fo mix, The saraple will turm. buefeliow
depending upon the pH of- the sample

AT
Add KS183 - QAZ - Nitic Acid one cropat a-time
with constant mixing until the sample turns reclipurple
(Do not-atd more drops-than s absclutely nec essary),

| #}o.:d.eJ_e\",\ Gulfe Lot
= . .
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