SPECIFICATION SHEET

TOTAL NITROGEN / TOTAL PHOSPHORUS / COD

TDIQDK(

NPW-400

AUTOMATIC MEASURING EQUIPMENT

This equipment is used to monitor effluent at plants
and sites and to automatically measure total nitrogen
(TN), total phosphorus (TP), and COD concentrations
in response to total water quality regulations.

This device is based on the measurement method of
total nitrogen and total phosphorus in Notification
No. 64 of the Ministry of the Environment (currently
Ministry of the Environment) of 1974, "Testing
method for wastewater standards set by the Minister
of the Environment based on the provisions of the
ministry ordinance that sets wastewater standards". T
"120°C potagsium persulfate decomposition method-
measurement of total nitrogen by ultraviolet
absorptiometry" and "120°C potassium peroxodisulfate
decomposition method-measurement of total
phosphorus by molybdenum absorptiometry" are
adopted.

In addition, confirm that COD is well correlated
with the designated measurement method (JIS K
0102 Plant Wastewater Test Method 17. Oxygen
consumption by potassium permanganate at 100°C)
by ultraviolet absorption spectrophotometry.

One-channel, one-range, and three-item measurements
are standard for this instrument.

OReagent replacement is 40% less than that of our
conventional products.Treatment of waste liquid is
performed once every two months*, and the volume
of waste liquid is reduced to approximately 7.50L/
months.

OBy using the same heat decomposition method as
the designated measurement method at 120°C for 30
minutes, it provides good agreement with manual
analysis.

OThree items of TN, TP, COD (UVs) can be measured
at once using a multi-wavelength detector

OCOD (UV) is equipped with an internal intermittent
measurement as standard. As it is common with
total nitrogen and total phosphorus, there are no
replacement parts dedicated to COD (UV) such as a
light source lamp.

OCompact design with simple sample and reagent
measurement units

Olntegrated manifold piping realizes simple configuration

OHeat decomposer can decompose sample equivalent
to autoclaved method (120°C, 2 atm.) by original
simple design.

OFront operation without rear piping

*This applies when pure water is supplied with the
optional internal or external purifier. The specification
with a built-in pure water tank requires pure water
gupply once every 7 days.

Standard Specifications

Product Name : Total nitrogen / total phosphorus / COD

automatic measuring device
Model : NPW-400
Measurement Object : Total nitrogen / total phosphorus / COD
concentration in water
Measurement Method : TN: Alkaline potassium peroxodisulfate
Decomposition (120°C, 30 minutes)
-Ultraviolet absorptiometry
TP:Decomposition of potassium
peroxodisulfate (120°C, 30 minutes)
- molybdenum blue (ascorbic acid)
Absorptiometry
COD: two-wavelength absorbance
spectrophotometry (ultraviolet light
254 nm/visible light 546nm).



Measurement Range

10 mm cell Minimum Maximum
TN 0 to 5mg/L 0 to 50mg/L
TP 0 to 2mg/LL 0 to 20mg/L

coD 0 to 1 Abs or 0 or 2 Abs
COD standard: 0 to 200mg/L or less

20 mm cell | Minimum Maximum
TN 0 to 2mg/L. 0 to 25mg/LL
TP 0 to 0.5mg/L, 0 to 10 mg/L.

coD 0 to 0.5Abs 0 or 1Abs
COD standard: 0 to 100mg/L or less
5 mm cell | Minimum Maximum

COD standard: 0 to

TN 0 to 100mg/L 0 to 200mg/LL
TP 0 to 5mg/L. 0 to 20mg/L
+ 0 to 24
COD 0 to 1Abs or 0 to 2Abs

500mg/L or less

Repeatability

10 mm cell

Contact output signal : Measuring value alarm (3 items), Load

(3 items),Serious failure, Minor failure,
Maintenance in progress, Calibration
in progress, Power supply, Pre-
processing control, Measuring in
progress are selected and assigned
(duplicate assignable), Power-off is
fixed to contact 13.
Contact Capacitance
» DC 24V, 0.3A or less
AC 100V, 0.1A or less

Ambient temperature : 2 to 40°C, 85% (RH) or less

and humidity
Sample water
conditions

TN 0 to 50mg/L Within £3%FS
TP 0 to 20mg/L Within =3%FS
COD =2%FS
20 mm cell
TN 0 to 25mg/LL Within £3%FS
TR 0 to 10mg/LL Within £3%FS
COD =2%FS
5mm cell
TN 0 to 100mg/L Within £3%FS
0 to (over 100 up to 200mg/L)| Within £5%FS
P Up to 0 to 20 mg/L Within =3%FS
COD =2%FS

Meaurement cycle

Measurement point :
Load calculation
Displaying method

Calibration method

Warm-up time
Main unit data
memory

Analogue input signal :
Analogue output

signal

Contact input signal :

: 1 measurement / 1 hour (daily

measurement schedule can be
arbitrarily set in 1 hour units)
1 flow path

: Built-in
* operation by touch panel, display by

switching between year / month / day,
time, measured value, load amount,
operation state, printing items of
printer (option), ete.

* Manual and automatic calibration

using calibration solution, and
calibration using external signals are
also possible.

1 hour after energization and water

application

: Measured value, flow value, and load

value for one month can be displayed
Measured flow rate input: DC 4 to
20mA

: Maleasured value / 3 items each: DC 4

to 20mA, 600Q or less

Load weight / 3 items each: DC 4 to
20mA, 600Q or less

External measurement start signal,
External calibration start signal (2to 5
seconds each make time), no drainage
(flowmeter), Flowmeter maintenance in
progress signal, Novoltage contact
input, ON resistance 50 Q or less,
Shorteircuit current max. 9mA, Open-
circuit voltage DC 12V

: Flow rate: 1 to 3 L/min (actual usage
approx. 60mL/1 measurement)
Temperature: 2 to 40°C
Pressure: 0.02 to 0.05MPa

e When the content of seawater is high,
bromine is a positive error for total
nitrogen measurement, and chlorine is
a negative errvor for total phosphorus
measurement. Notify our salespersons
of the percentage of seawater content
and the measurement range of total
nitrogen and total phosphorus.

¢ COD is measured by the ultraviolet

absorbance method, and the value of
COD is displayed using the conversion
formula obtained from the correlation
with the designated measurement
method (JIS K 0102 Plant Wastewater
Test Method). Make sure that good
correlation is obtained beforehand.

¢ COD (UV) is also measured once per

hour. If the reading fluctuates greatly
within an hour, consider using a NPW-
410 type with a built-in UV-meter.

Do not contain components or bubbles

Reagent consumption :

Waste liquid rate
Power supply
Power consumption
Structure

External dimension

Coating color
Weight

that generate corrosive gases (refer to
the option column).

(2 months consumption for 1 hour /1
measurement)

Potassium peroxonisulfate solution:
approx. 3.4L sodium hydroxide
solution: approx. 0.5L

Hydrochloric acid solution: approx.
0.6L (without hydrochloric acid wash)
ammonium molybdate solution: approx.
0.5L

L-ascorbic acid solution: about 0.5L

: Approx. 151./2months

: AC 100V=10V, 50/60 Hz

1 500VA (max), 150W (avrg)

1 IPX2, floor installation type
1500 (W) x450 (D) x1500 () mm

(excluding water receiving tank)

: Munsell 5PB8/1 equivalent
* Approx. 95kg (excluding reagents)



Tap water condition : Required when optional purifier is built in

Communication
function

Deionizer

Chassis Air Purge

Printer

Temperature: 2 to 40°C
Pressure: 0.1 to 0.35MPa

: RS-48 (Communication protocol: Modbus/

RTD) or RS-232C (Communication
protocol: Original)

(For detailed specifications, contact a
sales office.)

: Without using the built-in deionized

water tank, the deilonizer can be installed
internally or separately.

: When the sample water contains corrosive

components such as sulfur and hydrogen
sulfide, it is recommended for instrument
protection.

Supplied air: instrumented air (dedusted
and dehumidified air)

pressure; 0.1MPa

Usage; approx. 3.5L/ content

: Printer that records measured values, etc

(alphabetical printing, with take-up
device)

Printed items: year / month / day, time,
measured value, load, flow rate, daily
report (max / min / year, ete.), abnormal
information printing

Measurement operation

USB memory

Adjustment tank

External dilution
equipment

Door locking
mechanism

- year / month / day, time, measured value,
flow value, load value for 5 years

. If the sample water is heavily soiled,
bubbles are large, or the flow rate
fluctuates greatly, an adjustment tank
(separate installation) is required in front
of the instrument receiver tank.

: Equipment: Required when the
measurement range is 200mg/L or more
for total nitrogen and 20mg/L or more for
total phosphorus. For high-density
liquids, it may be necessary irvespective of
the measurement range. Contact our
salesperson.

: Select this when necessary for the control
of chemicals such as operating reagents.

| Sample measurement

Potassium

X &
I <

peroxodisulfate

Sodium hydroxide
v A 4

Potassium
peroxodisulfate

Heat decomposition
{120°C 30 min)

Allow to cool
L-Ascorbic Acid
Hydrochloric acid o
(pH adjustment)
Ammonium
< molybdate
solution
A\ 4 v A 4
TN TP CoD(uv)
220nm 880nm absorbance Two-wavelength absorbance measurement
absorbance measurement Ultraviolet light 254 nm/visible light 546nm
measurement




Code Name
Air SV1tol13, 18 to 20 | Solenoid valve
i Pl1to5 Rlleagent pump
il %} P7 Air pump
P7 P7 € W P8 to 10 Liquid transfer pump
S S - — P11 Pulse pump
Thermal 2 y K=} T1 Buffer tank
decomposition = 9 g -
ok 5V10 T2 Resevoir tank
= - |- TM1, 2 Temperature sensor
SV11 :
F1 Filter
T2 () //TCMQ ¢ FS1to3 Float switch
P1
] P_emxo potassi_um svi9
disulfate solution =)
]
- | = - | <
P11
cl svi P2 P3
sv3
CLsvz c
Sodium hydroxide solution hydrochloric acid|
Sl ea Fs3 Fs2 SV20
P9 Detector il
PS5 P4
/- ™2
All nitrogen and  COD(UV) Pure Waste liquid /O
all phosphorus ~ Standard water tank T S
Span calibration solution tank Ascorbic acid Mclybd;te
fluid Ammonium
FS1 l el
F1 y
Reaction tank
REcoVIng ® Printer (optional) print sample
tank AASNAANANNANAANANAA
; 02/03/28
Sample Drainage HR Yatat
water inlet i @M ke/n)
00:00 268 1
269 000
269 0.0
01:00 26 0.0
E . . 25 0.00
Optical system using multi-wavelength detector o200 2855 0.08
260 0.0
28 0.0
269 0.09
Focusmirror e ; 22 g %
~olli 255 0.08
Collimated (0\:|malor Conlclensor D2 lamp 400 260 0.07
- i ens ens 260 0.0
mirror Slit Wlamp Sor o0
I:I |I_ T T 05:00 25 0,00
& % 255 0.00
I:I I—I 200 to 900nm Q. 25 007
Cell 22:00 ™ B4 280 007
. . ‘ ™ 0.138 269 0.00
Diffraction grating o0 29 26 00
2:00 W %6 25 007
P 0138 25 00
a0 05 25 008 ) :
Daily report of concentration
WUjL ';J:E:.J \ measurement value
porirr -4 Max.
f | | wax 0.141 354 £
Linear array detector 1 r | l:lm.
[| e 0135 323 VIE.
: . ; i 19939 1 0 |\
Optical system diagram of multi-wavelength detector Daily report G o .‘«Sm Daily report of load amount
(Example of - rt™ o oo Max.
Mar.28,2002) ‘ Ml 241 0.00 007 Min.
[ ] A 25 0.00 0.08 Avrg.
‘ Sampie we|gh|ng system ‘ (=3/n) (kg W Daily average concentration
™ ®5 L7 ily i
“ - os Ln Da‘\Iy inegrated flow rate
o @5 105 | Dailyload amount
Sample water is stored Pure water is stored
ANANANNANANNANNANANANAN

- Air tank
Air pump

Resevoir tank

Pure
water

Syringe pump

Sample water

Reaction tank

Accurate measurement with a small amount of sample

The syringe pump for measuring sample water and diluted
water (pure water) is the heart of the analysis section, and
high precision is required for measurement.

In order to reduce the amount of reagents used, it is
necessary to accurately weigh a small amount of sample
water and maintain its accuracy. Our sample weighing unit
is constructed so that sample water does not enter the
syringe pump, and is hardly affected by fouling.



Names of the parts

Display /
operation unit

Printer
(optional)

Leakage breaker

Span calibration container (500mL) ‘

Molyhdate
Ammonium solution (500mL)

( 7 L-ascorbic acid
L Reagent weighing unit solution (500mL)
9 ._//-4 Hydrochleric acid solution (1L) ‘
| \.\ Hydrochloric acid
solution (500mL)
Thermal
decomposition =
tank Peroxo potassium sulphate
solution (3.5L)
Heat decomposition tank or multiple wavelengths
can be used when the middle door is opened.
The detector can also be maintained from the front. — -
\ J Deionizer (optional)
Terminal wiring diagram ‘
1 Contact output 21 i Total nitrogen — + | 41
Power off(C13) [ : zln ad out pu ) External [ = Contact input readiigs [ - [:Dc —
"Closed" at power o mSeatsaurrtement Pulse -
Total nitrogen readings [ 3 [:Contact output *:N_, External 23 ::I Contact input o Total phosphorus [ +| 43 I::DC A
Abnormal (C0) 4 "Closed" at abnormal 3 calibration Start 24 pulse = measurement ' — | 44
= o
Total phosph 5 Contact output = 25 i = +| 45
otal phosphorus [ [: ontact outpu 5 Flow meter[ ::I Contact input R [ —— [ I::DCMO —_—
measuremAebnntormal (C1) 6 "Closed" at abnormal 5 | Under maintenance 26 "Closed" under maintenance 5 - | 46
i 7 o i 27 i a 47
COD measurement readings [ [:Contact output 2 No drainage [ ::I Contact input £ | Total nitrogen load [ + I::DC Hta20mA
Abnormal (C2) 8 "Closed" at abnormal E (Flow meter) 28 "Closed" at no drainage 2 - 48
Total it load 9 Contact output 5] 29 i C | Total phosphorus — + | 49
e rogen o [: RN o Channel | :] Coged input = sl I::DC 41020mA
Excess (C3) 10 "Closed" at abnorma 30 "Closed" at channel switching load — | 50
Total phosphorus load 11 [: Contact output 31 ::| +| 51
L_ Preliminary input Contact input L_COD load amount DC4to 20mA
Excess (C4) 12 "Closed" at abnormal L [ 32 P [ -] 52
0D load value 13 E: Contact output Under 33 Contact output A(+)/RD 53
Excess (C5) [ 14 "Closed" at abnormal (EQ)[ 34 "Closed" at measurement oM [ 54 | RS-485/232C
Alarm 2 (C6) [ 15 [:Contact output Preliminary output 35 [: Contact output B(-)/sD 55 | (Atoption addition)
(Minor failure) 16 "Closed" at alarm (c10) 36 Spare terminal 56
17 37 57
Alarm1(C7) [ E: Contact output Control output Contact output Preliminary input [ :] DC4 to 20mA
(Major failure) 18 "Closed" at alarm (c11) 38 "Closed" for 3 sec. 58
o 19 f 39 59
Under calibration [ Contact output Under maintenance [ Contact output T [ + :]Dc B
(c8) 20 "Closed" at under calibration (c12) 40 "Closed" under maintenance - |60
The contents of contact output CO to C12 can be changed. Power 90 ::|
Contact output C13 (power-off) cannot be changed. innut 91 *1 Transmission output is non-insulated between
Each content can be assigned to one contact in duplicate. P E | ==— Grounding each CH

One content cannot be assigned to multiple contacts.

*2 The even-numbered terminals for command
signal input are connected inside the circuit.



= = = 9
. 2
Unit : mm e E \ ﬂ
2 =2 8
2] =1—
g
- Ly Signal wiring port*
L and air inlet
(28) Power wiring port \ Air inlet* At the time of option, there are four signal wiring ports.
- 500 105+55 \ , 1000rmore 500 200 or more
— L, E Working Working|
| SEEERE | 2 | space space
v g 2
= (] 1
Y
2
Water g =
receiving tank £ 1
5
(66) 8 |
s} gl so) PN B g \
i B ®
(74) _1(117)
= \ Drain \\
~ O\ ] T
2.
Sample Tap water or pure water infet 500 or mare
a water inlet ;
GIJ ] Door opening / closing diagram (reference)
a | [ —
4-¢14
50 300£1 (100) 20 _ 4601 (20)

(Foundation bolt p-ﬂs-iti-on) Foundation bolt position)

@ \Vith external diluter

(60) {148) (65)

Signal wiring port*
and air inlet

O — P *At the time of option, there are four signal wiring ports.

250 . 500 19055 \
N L e
oooon s L s
i E 100 or more 500 . 300 or more
J] [ i S| Working Working
. q R| space space
External diluter
Water
. 0 =]
receiving o 2
tank 5]
E
1 5
= sl [ :
ol 300) S
Sample water
inlet Drain

vd

Tap water

g i
Cr o £ Door opening / closing diagram (reference)
] ! pure water ]
1414 (38) et
N ol
50 300¢1 | |(100) 0 _ 4601 (20
(Foundation bolt position) (Foundation bolt position)

@ Adjustment tank (Optional)

Adjustment tank

1

Sample outlet
(Rp1/2)
Polebulb”

1422

Mount —_____

1200

Sample inlet Daiii
\_ (Re1/2) (Rc11/2)
i 1 e @
[ ] [
&
&
I{Foundation! (Foundation
bolt position, bolt position)
(50) | | 2001 |50 12 16 36841 (16) (75) 150 |75

300 T




Measurement range table by cell length ‘

<10mmcell> Measurement range selection at cell length of 10mm (standard)

Total nitrogen (TN [mg/L])
Measurement range
0to2 0to5 | 0tol0 | 0tol5 | 0to20 | 0to25 | 0to50 | 0t0o100 | Oto200
0to 0.5 ‘ o ‘ Not available | Not available | Not available
. Compatible with 20mm cell - - :
3= Oto1l Not available | Not available | Not available
T2 \DEB Oto?2 O O O O @) () Not available | Not available
= gﬁ' = | Otos O @) @ ) O 2] ) )
< F 0to 10 O 0O O O o) o) Con;patlbiel\ln.tlth
0to20 |Notavailable @) O ] O O O mm‘ <
<20mmcell> Measurement range selection at cell length of 20mm (for low concentration)
Total nitrogen (TN [mg/L])
Measurement range
Oto2 Oto5 Oto 10 Oto 15 0to 20 0to 25 0to 50 0 to 100 0to 200
0t00.5 O O O O O (i Not available | Not available | Not available
§ — | Oto1l O O O O O (@) Not available | Not available | Not available
T2 w| Oto2 O Not available | Not available
5 A E
=8 | 0ts O Compatible with 10mm cell ible with
£ F Oto10 © ‘ p ) I Con;patl el\lNlt B
0to 20 Not available ‘ ‘ | mm‘ <
<5mmcell> Measurement range selection at a cell length of 5mm (for high concentration)
Total nitrogen (TN [mg/L])
Measurement range
0to2 0to5 | 0to10 | 0tol5 | 0t020 0to025 0to50 | 0t0100 | 0to200
0to 0.5 ‘ . ‘ . ‘ Not available | Not available | Not available
" Compatible with 20mm cell - -
5= Oto1l [ Not available | Not available
w2 Ea Oto2 [ O
o o
E o — | 0to5 (@) O
2o Compatible with 10mm cell
aF | otolo | R | | (@] (@)
0to20 |Notavailable | | | @) O

[]: If you are interested, please contact our sales staff.



Installation procedure

® Deionizer built-in type

Cable rack
Power, transmission, and alarm
cable (conduit piping allowed)

Maintenance space

sample water piping

Water receiving tank

/Presﬁure :20to 50kPa
| Flow rate : 1 to 3L/min

1800

/‘ Be sure to provide a by-pass valve.

/ Sample water pump (self-

[ Discharge pressure : 0.05MPa
/‘ | Antifreeze treatment as necessary

@
£
Eg
S n
881
gt
B g
B2 st Ball valve of necessary _500
88 y (Re 1/2xRe 1/2)(126H644)
Tube fitting (100) 300£1 100
PTFE tube 4 - M10 anchor bolt
sample water or blade hose e (M10x160 to 200L)
{within 2m)
Front prl i A -
=
g ron g g ‘ 35
\
| (sample water system piping line) g Foundation
Sample water
Drainage ditch 0
1/50 or more down hill
st =
]
2
8 M10x160 to 200

Tap water or pure wat::\

(not required when pure \
water tank is built in) \

Y strainer 80 mesh

1/50 or more down hill

Pressure reducing valve with backflow prevention or (&4 to $6)
pressure cistern (when using tap water)
Note: Be sure to install a strainer (80 mesh) on the tap water piping as shown in the figure.
Iso, flush the inside of the piping thoroughly before piping to the instrument to
remove dust, etc. If there is dust, the sclenocid valve will become clogged.

® With adjustment tank

Maintenance space

cable rack
Power transmission,and
alarm cable (conduit piping
allowed

Sample water piping

.

dation bolt details

Strainer 5 to 10 mesh
(depending on water quality)

Name of piping| Port size Piping material Remarks
sampleinlet | Rp 1/2 |PTFE tubing, blade hose, ete. (0.D. g6 to 10mm)

Drain outlet | Rc 3/4 Hard PVC tubes (VP20 or higher) Ammomhee
Tap waterinlet| Rec 1/2 Hard PVC tubes (VP13 or higher) Option
Pure waterinlet| Re 1/2 Hard PVC tubes (VP13 or higher) Option

NOTE. Before piping to the instrument, flush the inside of the piping thoroughly
to remove dust. ete. If there is dust, the solenoid valve will clog.

Water receiving tank

Rp1/2

Construction range Equipment side

Tap water or pure water
(not required when a pure water
tank is built in)

¥ strainer 80 mesh

Pressure reducing valve with backflow prevention |
or pressure cistern (when using tap water)

Strainer 5 to 10 mesh (depending on water quality)

Note: Be sure to install a strainer (80 mesh) on the tap water piping as shown in the figure.
Also, flush the inside of the piping thoroughly before piping to the instrument
to remove dust, etc. If there is dust, the solenoid valve will become clogged.

Flow velocity 1m/sec Waste Ball valve as necessary 500
or more water (Re 1/2xRc 1/2)(126H644) (100) | 300:1 [ 100
Drain pipe Al 8 - M10 anchor bolt
o PTFE tube TR T
1/50 or more down hill Tube sampler o R (10160 10 2001)
Sample water pump (self-contained) Water (within 2m) E
Discharge pressure : 0.05MPa 3
Antifreeze treatment as necessary 2
(sample water system piping line) "
- &=
36841|| 86 " ||, 20to50
Foundation
= SOURCATOM
-

=7

&

2

2 M10x160 to 200

¥

50

Foundation bolt details
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before using producuts.
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