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What are the new technologies?

Combination of:
e Instrumentation
e Digestion equipment
e Chemistry /methods




Universal platforms

“PH -Nitrate
-Ultra pH -BOD
-conductivity -Chloride

-Sulfate
-ORP
-Ammonia
-Fluoride
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lon-Sensitive Field-Effect Transistor
ISFET pH Technology

e NO gIaSS bulb ‘q

o Stores dry
* Rugged
3 point calibration




Membrane style DO/BOD probes




Luminescent Dissolved Oxygen




Optical advantages

 No membrane to replace/worrying about air bubbles
* No electrolyte to foul or poison

* No polarization time (no electrodes)

 No more punctured membranes

* No anode or cathode electrode cleaning or coating

e Speed -itis up and running in 30 seconds

* Replacement parts - sensor cap and stirrer bar
 Internal barometer — *no more elevation




Luminescent probes for field or lab




Advancements in Spectrophotometry




Barcode |l — Easy Update

Test Recognition

Information
- Test #
- Lot #

- Factors

- Expiration date
-  CoA

Touchless

Factory Update*

via RFID
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*only if required
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5. Transfer Sample ID(s) to
Spectrophotometer by moving
bottle close to internal reader

.....

T

1. Read Osérl;{ﬁ)ardm Siite 4. Transfer 5. Read 6. Perform 7. Assign
Location ID Key Tag to Bottle Bottle to Sample ID measurement
Ta : Lab
g (aptional) Tag From Bottle On Photometer to




Step by step guided procedures

Chlorine F&T PP
[\ ] Prepared

Sample:
Fill a second square

cell with 10 mL of
sample.

Add the contents of one DPD Free
Chlorine Powder Pillow to the

N 4
R

 Cancel [

il Mt
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Test N Tube Plus (TNT+) Chemistries

Detector

How TNTplus Works

1

Barcode Recognition
Simply drop in the vial and get results immediately
with automatic method detection.

Referance Dataclor
Monitors and compensates for optical fluctuations.

10X Measurement and Outlier Elimination
Dirty, scratched, or flawed glassware, including
fingerprints, is no longer an issue—instrument
averages 10 readings and rejects outliers.

Sell-Contained Packaging—
Reagents inside Sealed Cap

Reduces exposure to chemicals—no need to
open pillows or clean glassware.

See our TNTplus video at: www.hach.com/tntplus
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Test N Tube Plus (TNT+) Chemistries

* No blanks required

e No calibrations

e Reduces user interference
e Easy to use

Ammonia for example...




e

1. Carsfully remowve the 2. Carsfully pipet5.0mbL 3. Flip the DosiCap 2l 4. Shaks the cappsd vial

protective foil lid from the  of 2ample into the vial. over 20 that the reagent 23 times to diesolve the
DeeiCap™ ZIp Urecrew  Immadiately procesdto sile faces the vial. Screw magent in the cap.
the cap from the vial. stap 3. ﬂ'.IEIIEEFI tightly onto the Verify that the reagent has
Vel disscbvad by locking down
throughthe opsn end of the
DizeiCap A,

Hitrogan, Ammaonia
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Nitrogen, Ammonia ULR (0.015 to 2.000 mg/L NHz-N)

ULk 1500

HRE HIN BEC

5. Wait 15 minutas.

6. After 15 minutes,

invert the sampls an
additioral 2-3 times to
I

The colarramains constant
foranadditional 15 minutes
aftar the timer expires,

7. Thomughly clsan the
outsids of the vial,

Ireztall the Light Shisld in
Call Compartmesnt #2.

B. Inssrt the preparsd
vial into the call holder.

The instrument reads the
barcods, then sslects and
perfarms the comect test,
Rezults arsinmg/L MHL-N.

MNa iretrument Zaro is
Equirsd.
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Salicylate disadvantages compared to ISE

* Range specific reagent sets 0.1-2.0; 1-12; 2-47 vs.
wide range

» Possible interferences (but not typical in most
muni WWTP) vs. very few interferences

» Waste disposal vs. no waste




Salicylate advantages compared to ISE

e 15 minute test with no calibration curve vs. time
Intensive calibration procedure

* Very simple test vs. skill needed

e Good low level performance vs. slow response at
levels less than 0.5 mg/L




Test N Tube Plus (TNT +) Parameters

TNT 843

Phosphorus —
Total and Roactive

NH3--EPA Equivalent
T-Phosphorous --EPA Equivalent
Nitrate--EPA Approved
Nitrite--EPA Equivalent
COD--EPA Equivalent

s-TKN —stay tuned...

Total Alkalinity

Etc...

Always check with your state
regulator when switching methods

Be Right™



Traditional vs. Simplified digestion equipment

Total Phosphorous
« COD

Total Nitrogen

e s-TKN

Metals




Traditional Total P digestion
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Traditional phosphate digestion

Add acid to sample
Boil gently for 30 minutes. Do not boil dry!

Concentrate sample to less than 20 mL for best
recovery

Maintain volume by adding small amounts of DI
water.

Do not exceed 20 mL
Cool and neutralize




New digestion equipment

 Program time and
temperature.

e Insert tubes and walk away
“set It and forget it!”




Traditional Kjeldahl Nitrogen Method

« Digest sample for several hours
at high temperature with
sulfuric acid and metal(HgQ)
catalyst.

o Sample is then distilled and
analyzed for ammonia




Modified/Simplified TKN

o Total Nitrogen = Organic N + NO3 + NO2 +NH3

e TKN =0Organic N + NH3

o Simplified TKN = Total N - (NO3 + NO2)




Phosphorus, Reactive (Orthophosphate) and Total LR (0.15—4.50 mg/L PO43% or 0.05—1.50

mg/L POy—P)

S =

1. Tum on the CRBESO0O 2. Camrsfully remowve the 3. Carsfully pipet 2.0 mL
Reasctor. Haat to 100 = prot=ctivea foil lid from the of sample imto the wvial.
Diz=illap™ Zim Linscreew

Note: For DAE200 Ressiors .
the cap from the wial.

vty TEmm wealls, insenrt

a1 S-rmr fo 153 mm adsoier
sleave nie asch wall baitre
PTG o P resctor
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5. Shake the cappsd vial 6. Inzertths wvial imnths 7. &ftarths imsr expirss,
witth 2—-3 tim== to dissohys DRE=200 Reactor. carsfulby removs the ot
th= reagsnt in ths cap. Close the protectve c r wial fr-?rn th= reactor. Iresrrt
Varife that i At | them in a tsst tube rack
{anfg.r a r=ackE Heat for 1 howurat 100 “C and allow to coal to room
dizeclwed by kooking dowsm
t=mparsturs
thraugh the opsnasnd of the (15-25 =G)

DiosiCap .

1z
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4. Flip the CosiCap i@
owar 2o the reagant sids
faces the vial. Sorew the
cap tighthy omo b wvial.

‘/"’”—F
"
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8. Pipst 0.2 mbL (200 pl)
of Reagent B intx the
co=alad wial.

Immeadiastsly clo=e tha
A=agent B containsr.
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9. Screw agray 10. Invart the capped vial 11, Wait 10 minutes. 12. When ths timer
DeeiCap © onto the vial, 2-3 times to dissolve the  Inetall the Light Shisld in sxpires, irvert the vial

reagsnt inthe DosiCap. Call Compartmeant 82, again 2-3 times.

.
L_H

13. Clean thae cutsidea of
the= wvial and iresrt it into
the= call holdsr. The
instrumeant reads bt
barcocds, than sslacts ara
pEarforms the comrsst test.

Re=ults are in mg'l POy,

Mo irestrumant Zaro is
= ired.
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Finally a new easier Total Kjeldahl Nitrogen method!




s-TKN TNTplus method

R R

HRS MIN SEC

1. Tum on the DREB 200 2. Add1.3mL of sample, 3. Insertthe reaction 4. Heat for one hour.
Reactor and heat to 1.3 mL of Solution & and tube in the reactor and
100 =C. 1 Reagent B tablet in close the lid.

quick succession to a dry
20-mm reaction tube.

Clase the reaction tube
immediately. Do not

invert.
= ot
i
5. Remowe the hot 6. After the reaction tube 7. Cap and invert the 8. Pipet 0.5 mL (500 pL)
reaction tube from the has cooled, remove the reaction tube Z2-3 times of the digested sample
reactor. Cool the reaction cap and add 1 Micro until no more streaks can from the reaction tube into
tube to room temperature Cap C to the tube. be sean in the reaction a Test Vial 1 (red label).
(1520 *C)). tube solution.
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9. Pipet 0.2 mL {200 pL)
of Solution D into the test
vial.

13. Quickly cap and invert
the test vial 2—-3 times until
no more streaks can be
seen in the vial solution.

10. Quickly cap and invert
the test vial 2—3 times until
no more streaks can be
seen in the vial solution.

Proceed immediately to
step 11.

e 1500

HRS MIN SEC

14. Wait 15 minutes.

/’ (/

j'l’-;:-L a

12. Pipet 0.2 mL (200 pL)
of Solution D into the test
vial.

11. Pipet 1.0 mL
(1000 pL) of undigested

sample into a Test Vial 2
(green label).

g

15. After the timer expires
wipe the Test Vial 1 (red
label) and insert the
prepared vial into the csll
holder.

The instrument reads the
barcode and displays E1.

Proceed immediately fo
step 16.

g

16. Wipe the Test Vial 2
(green label) and insert the
prepared vial into the cell
holder.

The instrument reads the
barcode.

Results are in mg/L Total N,
mg/L NOs—N + NO-—N,
and mg'L THM.



Simplified TKN(s-TKN)

Eliminates the use of hazardous mercury

Reduces operating expenses with costs under $4 per test-this
Minimizes training and equipment requirements

Takes ~ 1 hour total analysis time with minimal hands-on time
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CEL/890 Hydraulic Fracturing s 5ippra
Water Analysis Kit

Get real-time results in the field in minutes.

Cifanng on-ata rasuts in an sasy-to-usa, rugged, porabe (ab, Hach's Hydracde Fractuning Waler Analysie Kit covers paramedars
ontiea o waler anaysiz in of and gas appications, nauoing source wate;, Facirnng fud, prockreed water,
fowback wale;, waler featment, dhifing fuidls, and enhancad of recoveny:



Hydraulic Fracturing Field Test Kit

Each kit includes:
-DR890 Colorimeter
-HQ40d multimeter
-Digital titrator
-Reagents for 12 parameters =
-Water analysis handbook |




Parameters

Parameter/Range information

Parameter Range # of tests
Alkalinity (Phenolphthalein and Total) as CaCO4 10 - 4000 mg/L 100
Bactgria: Iron Related, Sulfate Reducing, Slime Presen_celAbs_enm_e; 9
Forming population estimation
Barium 0-8,000 mg/L 100
Chloride as CI' 100-200,000 mg/L 100
Conductivity 0.01 uS/ecm - 200 mS/cm Unlimited

Hardness, Total as CaCO,

100-200,000 mg/L

100 each range

Hardness, Calcium as CaCO,

100-200,000 mg/L

100 each range

Iron, Total as Fe 0-300 mg/L 100
pH 2 — 14 units Unlimited
Sulfate as SO, 0 -7,000 mg/L 100

 Boron can be added to the kit as well

Be Right™




DOC022.53.80225

Hydraulic Fracturing Water Analysis Handbook
For use with DRJ/820, DR/B50 or DR/S90 Colorimeters

September 2011, Edition 1
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Questions
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