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Model YD300 
Portable Water Hardness Meter

Operation Manual
Shanghai San-Xin Instrumentation, Inc.
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1. Brief Instruction:
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Thanks for your purchasing model YD300 water hardness meter （hereinafter called “the meter” ）from Shanghai San-Xin Instrumentation, Inc.
In order to help you correctly use and maintain this meter, please carefully read this operation manual before using. Based on continually improve the performance of meter, we reserve the right of revise the contents in this operation manual in the case of not notifying in advance.

We call the total concentration of calcium ion (Ca2+) and magnesium ion (Mg2+) in water sample to be the hardness of water. It is an important index for water quality. This meter adopts electrode method to test water hardness, which be proved that it has the same accuracy as the EDTA volumetric method after doing a great deal experiments, meanwhile it can avoid many shortness points of EDTA method, such as complicated operation and judgmental difficulties etc.
The meter is the perfect products with advanced electronic, sensor and software design technology. It used in the measurement of high accuracy water hardness value and it is more suitable for measurement in field and scene. 
For notable features read as follows:

1.1. Adopts 601-S water hardness combination electrode which consists of measuring electrode, reference electrode and temperature probe. At the same time, its new structure, stable electrode potential, quick response and use easily features are more welcomed by customers.

1.2. The electronic unit adopts intelligent chip design, which has automatic calibration, automatic temperature compensation, data storage; measuring value can be locked automatically and automatic power off and low potential displaying function etc.

1.3. Eight water hardness units can be chosen freely: mmol/L, mg/L (CaCO3), mg/L (CaO), mmol/L (Boiler), mg/L (Ca), ◦fH (France Degree), ◦dH (German Degree) and ◦eH (England Degree).
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1.4. It adopts digital filter and step slipping technology to intelligently improve meter’s response speed and result accuracy. “      ” will appear when reading is stable.

1.5. Equips B1, B2 and B3 three calibration solutions. 
1.6. LCD display with blue background.

1.7. Meter’s circuit board adopts SMT film-covering technology to improve

meter’s production reliability.
1.8. Reliable waterproof design (waterproof grade IP57).

1.9. Special carrying case equips with all accessories and more convenient for using.

2. Technical Parameter:
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2.1. Units and Its Conversion of Water Hardness:

mmol/L —basic unit for water hardness

mg/L (CaCO3) — water hardness based on quality concentration of CaCO3, or we call

it ppm and U.S. Degree.
mg/L (CaO) —water hardness based on quality concentration of CaO

mmol/L (Boiler) — special unit for industrial boiler water hardness measuring
mg/L (Ca) —water hardness based on quality concentration of Ca

ºfH—France Degree 

ºdH—German Degree 

ºeH—England Degree

Units’ Conversion of Water Hardness
	
	mmoL/L
	mg/L

(CaCO3)
	mg/L

(CaO)
	mmol/L

(Boiler)
	mg/L

(Ca)
	ºfH

（France Degree）
	ºdH

（German Degree）
	ºeH

（England Degree）

	mmoL/L
	1
	100
	56.1
	2
	40.1
	10
	5.6
	7.0

	mg/L(CaCO3)
	1.00×10-2
	1
	0.56
	2.00×10-2
	4.01×10-1
	0.10
	5.60×10-2
	7.00×10-2

	mg/L

(CaO)
	1.78×10-2
	1.78
	1
	3.57×10-2
	7.15×10-1
	1.78×10-1
	9.98×10-2
	1.25×10-1

	mmol/L

(Boiler)
	5.00×10-1
	50
	28.05
	1
	20.05
	5.00
	2.8
	3.50

	mg/L

(Ca)
	2.49×10-2
	2.49
	1.40
	4.99×10-2
	1
	2.49×10-1
	1.40×10-1
	1.75×10-1

	ºfH

(France Degree)
	1.00×10-1
	10
	5.61
	2.00×10-1
	4.01
	1
	5.59×10-1
	6.99×10-1

	ºdH

(German Degree)
	1.79×10-1
	17.9
	10.02
	3.57×10-1
	7.16
	1.79
	1
	1.25

	ºeH

(England Degree)
	1.43×10-1
	14.3
	8.01
	2.86×10-1
	5.73
	1.43
	8.00×10-1
	1


2.2. Technical Parameter:
2.2.1. Water Hardness:
	Measuring range
	（0 ~ 10）mmol/L；        （0 ~ 401）mg/L(Ca)；

（0 ~ 1000）mg/L(CaCO3)； （0 ~ 100）ºfH(France Degree)；

（0 ~ 561）mg/L(CaO)；    （0 ~ 56）ºdH(German Degree)；

（0 ~ 20）mmol/L(Boiler)；  （0 ~ 70）ºeH (England Degree)。

	Resolution
	0.01 and 0.1 water hardness units

	Accuracy
	±5% FS


	Temp. compensation range
	（5 ~ 50）℃（automatic）



	Calibration Solution
	B1 Calibration Solution — 2.00×10-2 mmol/L

B2 Calibration Solution — 2.00×10-1 mmol/L

B3 Calibration Solution — 2.00 mmol/L
（B3 Calibration Solution also can be used for the soaking solution of electrode）

	Calibration Mode
	(a) B1/B2 Calibration—using B1 and B2 Calibration Solution，suitable for < 2.00×10-2 mmol/L low concentration water quality，for example, boiler
water.
(b) B2/B3 Calibration—using B2 and B3 Calibration Solution，suitable for
general water quality.


2.2.2 Temperature：
	Measuring range
	0 ~ 60℃

	Resolution
	0.1℃

	Accuracy
	±0.5℃


2.2.3. Other Technical Parameter：
	Data storage
	99 groups

	Content Storage
	serial number of measuring value, measuring value, units, temperature and
calibration way

	Power
	Two AA cells（1.5V×2）

	Dimension and weight
	Meter：(65×120×31)mm/180g； Carry Case： (255×210×50)mm/790g

	Quality and safe certificate
	ISO9001:2000 and CE


2.2.4. working conditions：
	Ambient temperature
	（5 ~ 35）℃

	ambient humidity
	≤85%

	IP Grade
	IP57 Waterproof and Dustproof


3. Instructions to the Meter:
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3.1. LCD Display:

① — Measuring reading adopts modular form to express, such as [image: image2.png]


 means 2.00×10-1.

②  — Measuring units appears by following order: mmol/L, mg/L(CaCO3), mg/L(CaO), mmol/L(Boiler), ºfH , ºdH , ºeH and mg/L(Ca).

③ — Measuring value stable icon, this icon twinkling—measuring value is not stable; the icon not twinkling—measuring value is stable.
④ — Calibration solution indication icon, for example when[image: image3.jpg]


flashing, means should calibrate with B1 solution.
⑤ — Low voltage icon, remind user to change new cell.
⑥ — Temperature value and its units.

⑦ — M+— icon for measuring value storage, RM— icon for recalling measuring value; The digit in the left side of icon means storage serial number.

⑧ — Calibration icon, Cal 1 means the first point calibration, Cal 2 means the second point calibration.

3.2. Operation Key:

This meter has five operation keys in all.
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3.2.1.        — Switch button.
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3.2.2.        — Compound button for background light and function, short press 
this button (press time < 1.5 seconds), start or shut background 
light display, depress this button (press time > 2 seconds) enter 
into parameter setting menu.

3.2.3.        — Calibration button, press this button to enter into meter’s 
calibration mode.

[image: image20.png]picture(5-1)



3.2.4.        — Compound button for unit and confirmation, when in measuring 
state, the button can change measurement unit. When in 
parameter setting state, press the button to confirm.
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3.2.5.        — Compound button for storage and recall, short press this button 
(press time <1.5 seconds), store measured reading, depress this 
button (press time > 2 seconds), recall stored measuring value. 
When in parameter setting state, the button can change digit or 
ON/OFF state.
4. Operation Procedure:
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4.1. Measurement Preparations:

4.1.1. Electrode’s Activation:
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(a) New electrode used for the first time — shake electrode vigorously to make the inner solution of electrode into the compartment of measuring head, there can not be any bubbles in the compartment. Pour a little B3 calibration solution into the “soaking solution” cup, and immerse electrode into it for activating more than 1 hour.

(b) Normal use situation — The activation time is about from several minutes to decade minutes for normally used electrode, as long as the reading is stable then can make calibration and measuring. You can adopt following method to observe: place electrode into B3 solution, when it appears stable icon “     ”, it can be used normally. (Attention the display value is faculative).
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4.1.2. Pour a little B2 and B3 calibration solution into the test cup of “B2” and “B3” for using (take B2/B3 calibrating way as an example).
4.1.3. Choose meter’s calibrating way, resolution, water hardness units and other measuring parameters.

4.2. Considerations During Measurement Preparations:
4.2.1. In order to extend use life of electrode sensitive membrane, there do not equip measuring head for new electrode when promote it into market, instead of it is a sensitive screw plug, and replace the measuring head on when use. Do not screw off the measuring head when use it normally, and change the second standby one when electrode invalid.
4.2.2. After calibrating, user can also use B3 as soaking solution.

4.2.3. When soaking or calibrating electrode, place test cup into the cup pedestal, so test cup won’t be overturned when operation.

4.2.4. When the internal reference solution in the electrode becomes less, please use “Tools for filling reference solution” according to the following steps to replace it.
(a) Screw off the electrode measuring head, forcefully throw out reference solution completely, which within the electrode and measuring head;
(b) Make the thin plastic tube cover the head of needle, and the latter cover the head of the reference solution bottle.
(c) Insert the thin plastic tube into the bottom of the tube of electrode, gently press the plastic bottle, to fill the tube of electrode with reference solution.

(d) Screw on and tighten the electrode measuring head, shake the electrode forcefully, to make the reference solution into the measuring head.
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4.3. Meter’s Calibration: (take B2/B3 calibration method and mmol/L unit as an example ) 
4.3.1. Press        ,      and        icons appear and flashing at the same 
time, indicates entering into first point calibration, calibration solution is B2, 
(see picture (4-2). 
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4.3.2. Wash and shake electrode forcefully, put it 
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into B2 Calibration solution, still it after   

shaking, when    appear, press        
button, the 2.00×10-1  and  mmol/L icon 
flashing on the LCD (see picture (4-3), 
calibration is finished after 20 seconds,  [image: image4.jpg]EE]
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and  [image: image5.jpg]Cald



icons appear and flashing 
simultaneity, indicates enter into second point  

calibration, calibration solution is B3. 
4.3.3. Wash and shake the electrode forcefully, and 
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Picture (4-1) Electrode and Measuring Head



place it into B3 calibration solution, stir and 
still, when     appear, press       button, 
the 2.00 and mmol/L icons flashing on the LCD (see picture (4-4)), 
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calibration is finished after 20 seconds, meter 
enters into measuring mode. 
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4.3.4. Wash electrode with purified water and shake it forcefully, then put it into B2 solution, stir and still, and take reading after displaying     
icon, normal displaying value is equal or less than 2.00 ±0.25×10-1 mmol/L, if not, repeat calibration in solution of B2 and B3.

4.4. Considerations During Meter’s Calibration:

4.4.1. The new electrode for the first time to use need to be calibrated for two times. Sometimes there will be deviation for the displayed value, even just the unchanged value “1.00×103mmol/L” (Said overflow display), this is normal and can be corrected in the second calibration.
4.4.2. The concentration of B1, B2 and B3 calibration solution is from thin to thick, so the electrode does not need to be washed when using, as long as calibration accordingly and throwing solution on electrode off, if the concentration of solution from thick to thin, electrode need to be washed with high purified water very clear, otherwise it will affect measuring accuracy.

4.4.3. Calibration using two-point calibration method, calibration curve will be established after two-point calibration. Therefore, the correct values will be displayed only after calibration.
4.4.4. Because meter does not have recognition ability for the three calibration 
[image: image36.jpg]


solutions, so user must place electrode into right calibration solution according 
to the [image: image6.jpg]


, [image: image7.jpg]


  and    icons flashing on the LCD, otherwise, it will occur 
biggish calibration error, if the above situation happens, then user need to 
repeat calibration.
4.4.5. Because B1, B2 and B3 calibration solution have no buffer ability, and are easy to be polluted, especially for the low concentration B1 solution. So solution put into test cup generally can be used 4 to 5 times, then need to be changed, and they need to be paid much attention to the clear and be prevented to be dirty, otherwise it will cause big measuring error.

4.5. Sample Test:
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Wash electrode with purified water and shake it forcefully, put it into sample solution, stir and still, when the     icon appear, and read the value. Shown in picture (4-5) means: calibrating method is B2 and B3, temperature of solution is 25℃, measuring value is 2.88×10-1, unit is mmol/L, press  

can convert it to other units.
4.6. Considerations During Sample Test:

4.6.1. Electrode needs to be washed clean before measuring sample solution. The 
container for diluted and concentrated solution should be separated, and can 
not be mixed used together. When testing, try to test diluted solution first and 
then to test concentrated solution.

4.6.2. Generally, calibration is necessary before measuring, but for shorter interval test, it does not need, or put the electrode into the calibration solution close to the measured solution, if reading within error range, then it unnecessary to do calibration.

4.6.3. When testing boiler water, should choose B1 and B2 calibrating method, and add Ionic Strength Buffer (TISAB) into B1, B2 calibration solution and soaking solution, otherwise it will cause big measuring error; the proportion is add 50.4mg analysis pure Sodium Bicarbonate (NaHCO3) per 100mL solution.

4.6.4. According to the ion electrode’s isothermal measurement principle, if the temperature of sample solution is much closer to the calibration solution, then the measuring accuracy will be higher. So for generally testing, the temperature discrepancy between calibration solution and sample solution should ≤± 15°C; for high accuracy testing, should keep the temperature of calibration solution the same as sample solution. 
4.6.5. The sensitive membrane of electrode might become turbid and blanched after using, this is a normal phenomenon.

4.6.6. During using, if you find the PVC sensitive membrane in the electrode measuring head is seriously sunken, please first screw it loose, then screw it tight, and then shake it forcefully for several times to eliminate the bubble.
4.6.7. When the concentration of sample solution is bigger than 1.00×10mmol/L, [image: image8.jpg]Er



 icon will display in the left-bottom corner, indicating to dilute the sample solution10-fold before test, then multiple the test value by 10 to get the correct one. 
4.7. Electrode Preserving:

Electrode head should be kept with protection cap after washing and dry, there is a small piece of water storage sponge in the bottom of electrode cap, please dip a little B3 solution into it (make sponge full of water, but water can not flow out), keep electrode in moist condition.
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5. Meter’s Functional Parameter Setting:

5.1. Parameter Setting Table
	Prompt
	Parameter setting items
	Parameter

	P1
	Calibration Method Setting
	[image: image41.jpg]Picture (4-3)
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--------  　

	P2
	Resolution Setting
	0.01-0.1

	P3
	Temperature Unit Setting
	℃-℉

	P4
	Activity Compensation Setting
	OFF-On 

	P5
	Backlight Automatically Off Setting
	OFF-On 

	P6
	Automatic Power Off
	OFF-On 

	P7
	Default Setting
	OFF-On 


[image: image45.jpg]’IE M+



5.2. Calibration Method Setting (P1):

[image: image46.jpg]


Press        button (press time > 2 seconds), meter enters into calibration method setting state P1, LCD display as picture (5-1), press      button recurrently change [image: image9.jpg](]2
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 two calibration 
ways, press        confirm and return to measuring mode. Default setting is  [image: image11.jpg]leled]



 .
5.3. Measurement Resolution Setting (p2):

Short press        button under the P1 state, meter enters into measuring resolution setting state P2. LCD display as picture (5-2), press        button 
recurrence change resolution 0.01 and 0.1, press        button confirm and return to measuring mode. Default setting is 0.01.

5.4. Temperature Units Setting (P3):

Short press        button under the P2 state, meter enters into temperature unit setting state P3. LCD display as picture (5-3), press 2313   button recurrently change temperature units °C and °F, press
button confirm and return to measuring mode, 
default setting is °C.

5.5. ON/OFF Setting of Activation Compensation (P4):

Short press        button under the P3 state, meter enters into ON/OFF setting of activation compensation state P4. Picture (5-4) is default setting state ON. Press       button recurrence change activation compensation button OFF and ON, press       
button confirm and return to measuring mode. When choosing ON, means display value has activation compensation within measuring range of high concentration 4.00 to 10.0mmol/L, and display value does not has activation compensation when choose OFF. Default setting is ON.
5.6. ON/OFF Setting of Background Light Automatic Shutoff (P5):
Short press       button under the P4 state, meter enters into ON/OFF setting of background light automatic power off state P5. LCD display as picture (5-5). Press       button recurrently choose ON or OFF, press       button confirm and return to measuring mode. The default setting state is ON. When choosing ON, the background automatically power off function be started, and automatically extinguish 8 minutes later. When choose OFF, the background automatically power off function is canceled. Note: the meter’s power consume is three times than normal display after background light, so please do not keep background light for a long time.
5.7. ON/OFF Setting of Meter Automatic Shutoff (P6):

Short press       button under the P5 state, meter enters into ON/OFF setting of automatic power off state P6. LCD display as picture (5-6). Press       
button recurrently choose ON or OFF, press        
button to confirm and return to measuring mode, the default setting is ON. When choosing ON, function of meter automatic power off started, if meter stops working then it will power off automatically after 10 minutes; when choosing OFF, means cancel automatic power off function.

5.8. ON/OFF Setting of Restore to Default Setting (P7):

Short press       button under the P6 state, meter enters into ON/OFF setting of restore to default setting state P7. The default setting is OFF, LCD display as picture (5-7), press       button to switch ON and to select default settings, then after 2s, it enter into the measuring mode. At this time, P1 to P6 all restore to default setting state and calibration point restore to the theoretical design state. 
6. Storage/ Recall and Eliminate of Measuring Information:

6.1. Storage Measuring Information:
6.1.1. In the state of measruing，short press        button after reading to be stable (press time <1.5 seconds ), a serial number and M+ icon appear on the LCD, means this measruing value has been stored under this number, measuring value information including measuring serial number, measuring value, units, temperature and calibration way, as picture (6-1) showing that measruing value which serial number is 28.
6.1.2. LCD will display serial number and M+ icon which 
is last time measured, as picture (6-2) LCD showing that      , 
means meter has already stored 16 groups of measuring   

information, meter can store 99 groups of measuring 
value in all.

6.1.3. When stored value is full of 99 groups, again press

          button,       icon will appear on the LCD,  as the picture (6-3) showing, at that time press the          
button, meter will cancel the original 99 groups information, and new measuring valued be stored. If press        button, meter will keep the original 99 groups measuring information, and restore to measuring mode.

6.2. Recall Measuring Information:
In the state of measruing, depress        button ( press time > 2 seconds ), meter recall last time stored information, again press       button, meter will display measruing value with serial number sequentially.
6.3. Clear Stored Measuring Information:
Under the state of measuring, press        button, meter displays flashing       
Icon, at this time if short press         button, meter will clear all stored measuring information, and restore to measuring mode; if short press
button, meter will keep original measuring information and return to measuring mode.

7. Meter’s Complete Kit:
7.1. Model YD300 water hardness meter

7.2. Model 601-S water hardness electrode

(measruing head has been fixed on the electrode)

7.3. AA cell (1.5V )

7.4. 100mL hardness calibration solution ( B1, B2 and B3 )

7.5. 20mL test cup

7.6. Test cup pedestal

7.7. Carring case

7.8. Operation manual
8. Optional Accessories:

8.1. Model 601-S water hardness electrode (With two measruing heads and one threaded cap)

8.2. Water hardness calibration solution ( B1, B2 and B3 )

Specs: 500mL/btl, 250 mL/btl and 100mL/btl
8.3. 20 mL test cup

8.4. Test cup pedestal
9. Warranty:

9.1. We warrant this instrument to be free of defects in parts and workmanship for one year from date of shipment. 
9.2. Attached water hardness electrode does not belong to this warranty range, besides the new one.

9.3. This warranty does not apply to defects resulting from action of the user such as misuse, improper wiring, operation outside of specification, improper maintenance or repair, or unauthorized modification.

9.4. Meter lifetime maintenance, users can sent the meter to our business department for maintenance, and are responsible for transportation costs and insurance premiums.
Additional list ：Error Message and Troubleshooting
	Error
	Possible Reasons
	Troublesshooting
	Operation 

	Measured value unstable,      flashing
	Electrode is not activated
	Activate the electrode for 1 hour
	See 4.1.1.

	
	Bubble in the measuring head
	Shake the electrode forcefully to the remove the bubble
	See 4.1.1.

	
	Membrane sensitive failure
	Replace the electrode
	See 4.1.1.

	1.Display incorrect values in calibration solution after several times calibration.
2.The sample measurement error value is big.
3.Abnormal display. 
	Calibration solution failure
	Replace the calibration solution
	See 4.4.5.

	
	Correction step Error
	Recall to the default setting and calibrate again
	See 5.8.

	
	Membrane sensitive failure
	Replace the electrode
	See 4.1.1.

	
Display      icon
	Solution concentration≥10mmoL/L
	Dilute the solution 10-fold before measuring
	See 4.6.7.

	
	Electrode is not inserted into solution
	Normal
	

	Display 1.00×103and unchage
	Electrode not connected with meter
	Normal
	

	Membrane becomes turbid and white
	Long time using
	Normal
	See 4.6.5.

	Membrane becomes concave
	Negative pressure within  the electrode
	Loosen the measuring head  and tighten it again.
	See 4.6.6.


Shanghai San-Xin Instrumentation, Inc.

Add: 3/F. Building No.4, No. 471 Guiping Road, Shanghai, China. 200233

Tel: +86-21-63362480                 Fax: +86-21-64956880

Website: www.shsan-xin.com          E-mail: sanxin@shsan-xin.com
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