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LLER .
CONTRO
MK 811 TWO-CHANNEL CONDUCTIVITY
INSTRUCTION MANUAL

1.0 IN -Chan-
TF.QODUCTION of the MK 811 Two-C ‘

; iption : i
1 s NStruction manual provides a descr1P! s), installation e
4 C°"d“°t1vity Controller (including specification’> and maintenance data
cedynash “@libration procedures, operating information: ing replacement
(1nc1uding troub]eshooting). There are also appendiCés

i11ion
parts ang ACCessories information, a PPM (Parts Per ik,
version tapye

provid
4 onsiemens CON-

» warranty and manual change information. tire contents of
Before Placing your MK 811 into service, read the en ions of the unit.
this manyaj to ensure a complete understanding of the funct el

i 1 ientific Co.
81 QUESEIoNs <hoyTd helvers it your dealer or to Signet Scien

1.1 DESCRIPTIQN

The MK 811 Two-Channel Conductivity Controller is actually two 1nstruTentS
inone. It can monitor two sensors and control two relay outputs to solenoid o~
pumps and valves simultaneously. In its most common use, monitoring both in- ‘@
let and product water, it has the added feature of reject ratio display (this
s a percentage equaling 100 times the quantity 1 minus the channel 2 value
divided by the channel 1 value). It also displays temperature at either sensor.

NOTE

The MK 811 is designed to operate with
two sensors connected at all times. i
for any reason, one sensor is discon-
nected, a 33K Q resister should be con-
nected between the T+ and the unused T-,
and a 1K @ resistor between P+ and P-
terminals at the rear of the unit.
Operator-selected high and Tow alarm thresholds Provide double-ended
process control and alert operators when thresholds have been violated.
In addition to the control functions, a recorder output (4-29 mA) is Pro
vided. The recorder output, dedicated to channel 2, is either non-isolated (MK 811-3
or isolated (MK 811-4) for connection to sensitive computer-type equipment e
The large-numeral LCD readout provides three scale ranges of conductqy-
ity. The operator selects the range using the waterproof touch-sensitive Q@

\
switch on the front panel. The internal microprocessor computes the scale '.
ranges from a single cell constant.



NOTE

An optional higher resolution mode]

(MK 811.99) with a different cely consta
is available for very low conductivity s
measurements.

No moving parts and solid state microprocessor Circuitry mak

a highly reliable unit. It contains no operator-replaceable Parts
Figure 1 gives the dimensions of the MK 811.

e the Mk 811

. . The front PANE] s uiatere
proof and a waterproof back is available for stand-alone nstallagiy,

ST Py
4
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Figure 1. MK 811 Controller Dimensions
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1.2 SPECIFICATIONS

Table 1 lists the pertinent specifications of the MK 811'Hm-Channe1

Conductivity Controller.

Table 1. Specifications

Input Conductivity Range (both channels)

Input Temperature Range (both channels)
Display Range (both channels)

Display Temperature Range (both channels)
Accuracy (both channels, all ranges)
Repeatability (both channels, all ranges)
Temperature Accuracy and Repeatability
Sensor Inputs (2.0 cell constant)
Temperature Compensation

Rejection Ratio Display
Alarm Ranges (High and Low)

Alarm Relays (1 per channel)

Display Type

Operating Temperature Range
Recorder Output (Non-isolated) -3
Recorder Output (Isolated) -4
Memory Back-Up Battery

Power Requirements

Enclosure Type
Enclosure Weight
Enclosure Dimensions

- 37.5 mS/cm H3
- 3.75 mS/cm éMTSh oo

- 3.75 uS/em |
ln0sC
25.0 mS/cem (Higy Range)

- 2.50 mS/cm (Med
R
- 250 uS/cm (Low Rangg?e)

- 100°C

2 counts (least significant digit)
count (least significant digit)
+ 19¢

MK 815, MK 817, MK 818

Automatic to 100°¢
Fixed at 2.00%/°C

0 - 100%

0 -25.0 mS/cm (High activates when
actual value exceeds set value.
Low activates when actual value
drops below set value)

SPDT, 3A at 250 VACor at 30 VDC

ACK (Acknowledge) switch resets
relays separately

3-Digit LCD, 0.7"}ﬁgh numerals
plus eight annunciators

Ds-+50°C

4-20 mA (drives up to 450 Q)

2-Wire, 4-20 mA(AémtTOna1 Bic Req'd. )
2eNoar .3 ypc Lithium Cell

120 + VAC, 50/60HZ’§-2 a or

240 + VAC, 50/60HZ’]- .

General PurposeABSP astic

2 25 1bs (1 Kg-)

in.
5.5 x 5.5 X 5i§0 mn. )

B @ (@@ @ (@) @)(e)
1

I+
—

-
-
i i o e e e e w0 < S



. o
Table 1. Specifications (continue )

Software Option 811.99
Sensor Inpys MK 825 (0.05 Cell K)
Display Range 0 - 250 4S/cm (High Range)

_ 25.045/cm (Med. Range)
8 - Z.SOﬁ:S/cm (Low Range)

X
2.0 INSTALLATION

The following paragraphs provide installation information for the MK 811
Two-Channe] Conductivity Controller only. Refer to the appropriate sensor in-
struction manual for sensor installation information.

2.1 UNPACKING AND INSPECTION

Your package should include your MK 811 Controller, a clamp ring for panel
installation, this instruction manual, and a warranty card. When unpacking the
equipment, refer to the packing Tist to verify that all parts of your order are
present. Carefully inspect each part for shipping damage and immediately notify
the carrier and your dealer of any damage. Also, please fill out and return
the warranty card as soon as possible.

2.2 PRE-INSTALLATION ADJUSTMENTS

If 120 VAC input power was specified when your MK 811 was ordered, it will
be equipped with %-Ampere slow blow fuse. If 240 VAC input power was specified,
it will have a 1/8-Ampere slow blow fuse installed. Line frequency may be
either 50 or 60 Hz.

[f the actual input AC voltage differs from that at which the unit was set
to operate, the fuse must be changed and two shorting plugs inside the unit must
be moved. Proceed as follows to change from 120 to 240 VAC operation (
1) Replace the %-A.S.B. fuse with a 1/8-A.S.B. fuse.

2) Remove the four screws fastening the front to the back of the unit.

Figure 2):

3) Carefully separate the front case and the back electronics mounting
assembly only far enough to expose both printed circuit boards.

4) Refer to figure 3 and locate the shorting plugs on the component side of
PCB #2.

5) Remove both shorting plugs, then install one of them on the two middle
pins as shown for 240 VAC operation.

6) Reassemble the instrument.

Reverse the procedure to change from 240 to 120 VAC operation.
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Figure 2. Checking Position of P.C.Board #
Shorting Plugs.
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2.3 BATTERY SWITCH
Switch SW1 (figure 3) is used to power-on/reset tpe v

battery. In the ON position, battery power is constantly app]
processor circuitry whether AC power is applied or not. Thus
in the event of failure of the AC power. The MK 811 Contpor
this switch in the ON position.

?tLi”ﬁum back-uP
Ted to the micro-
* M0 datz 5 10st
fer s Shipped with

CAUTION

If the battery is switched from ON to OFF ang
then ON again without AC power applied, the micpg.
processor will draw excessive current and battery
life is shortened to about six days.
2.4 INSTALLATION PROCEDURE
The MK 811 can be installed up to 150 feet from the most distant sensor

with the addition of an extension cable.

2.4.1 Panel Installation
Instrument panel mounting requires a 5.1-inch square hole and sufficient
clearance around the hole to accommodate the instrument bezel, which is 5.5-
inches square. Rear clearance must exceed 4.75-inches.
Using the clamp ring (figure 4), install the instrument as follows :
1) Loosely assemble the clamp ring.
2) With the clamp ring behind the panel and the "B" screws oriented to mate
with the holes in the rear of the controller front flange, slip the con-
troller through the panel hole and clamp ring.

3)  With the front flange held thightly against the panel, and the clamp ring
held snugly against the back of the panel, tighten the two "A" sCrews .
4) >eal the front flange against the panel by hand tighteningthetwo ng

screws (DO NOT overtighten or the clamp ring will slip).

2.4.2 Electrical Connections

ATl electrical connections are made to the two shielded terminal Strips

; inch
at the rear of the instrument CRiqure 5}, Sppifenonis the shiews,P”m the
Plastic Tocking Tatches together,

m res;i dife &
gected.between the T+ and tﬁz1zﬁggezh$g]tenﬂna
therwise, a "TEMp Ept condition will exist:

B
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Figure 4. MK 811 Profile (left) and Clamp Ring (right).
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Figure 5. MK 811 Electrical Connections.



CAUTION

an and
The terminal strips must be keptaigeand
dry at all times to ensure aCC;E 811.
trouble-free operation of the

CAUTION oo

The controller has no power switch, Sge;npu

AC power should be switched at the pa]. i

Make sure the AC power wires are not 1iv

when you connect them to the MK 811.
Figure 5 shows how the various electrical connections to the controller
are made. Tpe top terminal strip is for the sensor inputs and the recorder
output. The potton terminal strip is for the AC input, sensor common (SHLD),
and the relay Outputs. Make your connections in accordance with the figure.
3.0 CALIBRATION PROCEDURE

The following paragraphs provide calibration information for the MK 811

Two-Channel Conductivity Controller. Since it is a two-channel instrument, the

procedures that follow should be repeated for each channel as necessary.
3.1 TEMPERATURE SENSOR/DISPLAY CHECK

With both sensors connected to the MK 811 but not installed, place them
next to each other on a flat surface along with an accurate thermometer that
indicates Celsius. Check the temperature indications on the MK 811 against
the thermometer reading. The MK 811 indications should be within 1°C of the
thermometer. If necessary, adjust the TEMP potentiometers at the rear of the
unit. If "TEMP Err" is displayed, refer to Paragraph 5.1.1.

3.2 RANGE SELECTION
select range which provides best solution. To set range:
tivity reading is disp]éyed, Fhe Tnge may be selerHADEE 'Range' key.
of sequence is 'HI' to 'MED', 'MED' to 'L0', 'Lg to 'HI'.
ThflchinzedaShes positioned top - hi range, middle - medium range, ang
W1 sho

when Resis-

Display

low -
low range-.

RATION

L CALIB

3.3 INITIAboth sensors connected to the MK 811 but not installeg
With that will most probably be ysed after installation

fange disp]iﬁat both channels indicate Zero. If both sensors are dry and not

ind verify

ehing but air, conductivity shoyld be zero.
Wuching any disp]aYGd, return the unit fop repair.
e

> Choose the
is complete

If any numbers other
than zero ar

“B+



To check the other end of the range, proceed as follows:

1) Prepare a known buffer solution at room temperature ang near the ra d
of the selected range (e.g., 20.0 mS/cm for high range, 2ms/cmefmgh Z?um
range, or 200 uS/cm for low range). Use the PPM to Siemens(aneig.me
Chart (paragraph 6.2), if necessary. !

2) Immerse the sensors in the buffer solution and allow the unit to stapilize
(make sure the sensors do not touch any part of the container),

3) The controller display should be within 2% of the actual valye, If not,
adjust the SLOPE potentiometers at the rear of the unit as necessary .

4)

After removing the sensors from the test solution, rinse them thoroughly
with distilled water.

NOTE

The internal microprocessor automatically calibrates
the remaining two ranges whenever one range is cali-

brated as above. Consequently, no further calibra-
tion is necessary.

An alternate method of checking the conductivity calibration, which does
not require preparation of a buffer solution, is as follows:

1) Remove the P+ and P- sensor connections at the rear of the controller
(the black and green wires, respectively).

2) Refer to table 2 below and connect an equivalent resistance (¢ 1%) across
the P+ and P- terminals for one channel.

3)  The controller display for that channel should indicate within 2% of the
equivalent value from the table. If necessary, adjust the SLOPE poten-
tiometer for that channel.

4) Move the equivalent resistance to the P+ and P- terminals for the re-
maining channel and repeat step 3 above.

5)

Re-connect the sensors and remove the equivalent resistance-

The sensors can now be instalied for normal operation. Refer to the in.
stallation procedures in the instruction manuals for the individual s€nsors,



; ictanCes
Table 2. Equivalent Resis
e EQUIVALENT RESISTANCE

(0]
CONDUCTIVITY at 25°C

Low 1 Meg &
2 uSLem
Low izl 100 K Q
20 uS/cm
Low Plak 1)
L 100 pS/cm 0K 0
0
Y 200 uS/cm 1
Me
0 j’ 1 mS/cm 2 K i
= 2 mS/cm Ll
Wi
HTgh 10 mS/cm 200 §
Tgh 20 mS/cm 100
High 25 mS/cm 80

4.0 OPERATION (Figure 6)

Once the unit is installed and calibrated, operation is simple. Before
unattended operation can take place, however, the alarm thresholds must be set.
These settings should fall within the most-used range. The microprocessor will
automatically convert the settings for the unremaining ranges.

NOTE

If the selected alarm value exceeds the maximum
value of a lower range, switching to that range
puts the unit into an over-range condition in
which the display blanks, the alarm activates,
and the relay actuates.

If only one alarm is to be used on one channel, the unused alarm threshold
should be set at the end of the controller's operating range.

Set the alarms as follows:
1) elect the desired ran?e,
2) Touch the CH.1/CH.2 switch and then either the LO or HI alarm switch.
Annunciator will read CH.1 or CH.2 and LO or HI Alarm.

jator will flash LO or HI alarm set
h ADJ_, annunci et
3)  Touh mBLE
1, DIG 2, and DIG 3 switches, set the desired numeric value into

Each digit rolls independently 0 to 9.
disp]azé desired number is displayed, touch the ENTER switch.
5) When tt jevel an an alarm can be verified at any time by touch the HI
6) The ?zrm switch e efther CH. 1 oniCH. 2. 4
LO a

4) Using DIG



LO ALM SET
HI ALM

M- C

.

(enter] (b3 )

k) & @
ADJ1 fcm LOW HIGH
ENABLE( (CH 2} |PLARM] |ALARM

CONDUCTIVITY CONTROLLER

Figure 6. MK 811 Front Panel (All Annunciators and Digits shown).



NOTE

If an alarm is active, tou?hin
ALARM switch de-activates it untd
w1l A tOUChed.

LA
iRM ACKNOWLE pgE
n

Channe]

: S priop;
activat r1ty. In other words,
ed the same time, only the Channel 1 alarm would be acknowledg

the ACK St it
Witch j s, the operator wou
either touch AC]S touched. To acknowledge both alarm
Wnen an 3
played.
switch.

the appropriate
g i1 ENTER 1s

ACK switch,
€@ thepe h channel) and one
are for eac
e alamspllciet the unlikely event that both alarms
in ed when

K twice or hold it for more than three seconds. : .
larm is acknowledged, the appropriate annunciator remains d1s{
The ACK function can be reset by touching the RANGE switch, or an Alarm

When the s

€nsor data level returns to a non-alarm condition, the relay,
the ACK function

> and the annunciator are all automatically reset.
4.2 DISPLAYS

When Ac Power is first applied (and whenever it is applied with the
battery switch OFF), the controller goes through a five-second initialization
routine, then stabilizes in the high range.

A flashing error message ("TEMP Err") may be displayed. It indicates an
out-of-range temperature signal from a sensor, or possibly a broken or loose
connection in a temperature circuit. When "TEMP Err" is displayed, the relay
is deactivated and the recorder output goes to 4 mA. The contoller returns to
normal operation at the last assigned range automatically unless the error con-
tition continues to exist.

When an alarm condition occurs, the appropriate annumciator is displayed
but does not flash. The numeric display continues to provide real-time data
without regard to the alarm condition.

To change the display from one channel to the other, simply touch the
CH 1/CH 2 cwitch. Note that before.the new-ch?nne1 1s displayed, the reject

g momentarily. The reject ratio is displayed whenever the CH 1/CH 2
gatios hed. Reject ratio (RR) is a percentage derived as follows:
switch is touched: M

%) ok 1l -"CHU2 Display
RR (%) CH.1 Display

St conductivity is being displayed, channel 1 temperature may
oy touching the TEMPPC switch. The temperature display will re-
Yy ; :

be obserY?dthe COND switch is touched.

Main untl

If Chanh



5.0 MAINTENANCE
Maintenance of the MK 8j1 Two-Channe|

per1031c Derforwance checks as well as troub]eshooting in the event of a sus-
pected malfunction. The instrument contains no user-replaceable parts, so if 1°
happens to malfunction, it should be returned to Signet Scientific Company or @n

auth?r1zed service center (addresses furnished upon request) for repair. Unau~
thorized repair work can void the warranty (see paragraph 6.3).

Conductivity Controller consists of

5.1 FUNCTIONAL EVALUATION

Periodically, when changing sensors or when a malfunction is suspected, @

functional evaluation should be performed. The procedures in paragraphs 3.0
through 3.2 may be used as a functional evaluation check.
5.2 TROUBLESHOOTING

The following table lists troubles, possible causes, and suggested
remedies. By no means is this list complete. It is intended only as a guide
for the user to properly isolate malfunctions.

Table 3. Troubleshooting

TROUBLE ' POSSIBLE CAUSE SUGGESTED REMEDY
No Display No input AC power Check AC power source.
Blown Fuse Check fuse at rear of unit.
Loose or broken connec- Check input AC connection and
tion ribbon cable inside unit.

Faulty MK 811 electronics Return unit for repair.

Random Display Intermittent dispiay Check display connection,
connection

Faulty MK 811 electronics Return unit for repair.

Range Display Incorrect calibration Check calibration
Problems Faulty sensor or bad Check sensor and electrica]
sensor electrical con- connections.
nection
" Improperly grounded AC Check AC 1line ground.
line
Shorted sensor cable Check sensor cable.

Faulty MK 811 electronics Return unit for repair.



TROUBLE
E%E;%;;;EE;;--_*‘___________30SSIBLE CAUSE
Pla
Y P”Ob]ems Solution below 0°C

Faulty sensor or qu
electrical connection

Incorrect calibration
Faulty temperature
circuit

Faulty keypad or
MK 811 electronics

Faulty MK 811 elec-
tronics

- No Recor
der Output Faulty MK 811 elec-

R Sl R tronics

Table 3. Troubleshooting

(continued)

SUGGESTED REMEDY

Thaw solution.

Check sensor and electrical
connections.

Check calibration.
Return unit for repair.
Return unit for repair.

Return unit for repair.

Return unit for repair.

NOTE:

SinCe thi .
his is a two-channel device, a good way to check a suspected bad

Sensor is tq : ‘
Sthestr SWitch the sensor wiring. If the same indications are obtained,
can be considered at fault rather than the sensor.

6.0 APPENDICES

6.1 REPLACEMENT PARTS AND ACCESSORIES

U CTaeSErapElit .. s et L L sten. ST e
Controller L-Shaped Mounting Bracket........
Conduit Adapter Kit (Waterproof Back).......

Liquid Tight Kit (For Cable Connections to

T T T e e SRS S AR
Conductivity/Resistivity Test Box...........

6.2 PPM-TO-Siemens CONVERSION

.............. MK 151.59
.............. MK 500.60
.............. MK 500.78

The following is used to convert conductance in PPM (Parts Per Million)

to conductance " Siemens (Same as Mhos):

. - Cond
Specific C = normality =

sctance (us/cm) at 25°C = 1000 Co(l - a c + bc) where:

ppm s
1000 x equivaTent weight

(C should be a value between 0.001 and 0.1).
o, 2, and b are obtained for Table 4.

-11-



Table & Continued

cmm—

Equivalent :ﬁ"::?; PPM
N °
Substance Weight Ao (25°C) s b b
CoAC,: 118.04 90.1 - 1.74 1.4 11
CoBra 109.38 126 1.35 1.9 10 : 3'888
CoCly 64.92 124.5 37 1:2 8 - 7000
Co(NOs), 91.47 122.4 1.39 2.0 9 - 10.000
CoS0. 77.50 100 2.07 1.65 7 - 8,000
CsCl 168.4 154.6 0.62 -0.7 16 - 17,000 .
CsOH 74.96 271 0.45 0.5 7 - 8,000
CuAc, 90.82 60 2.36 2.2 9 - 10,000
CuBr, 71.73 134 1.31 1.6 7 - 8,000
CuCl, 67.22 131 1.33 1.8 6 - 7.000
Cu(NOs), 93.78 128.8 1.38 1.7 9 - 10.000
CuS0. 79.80 113 2.79 3.3 7 - 8,000
FeCl, 63.38 137 1.34 1.08 6 - 7.000
FeS0. 75.97 99 2.08 1.7 7 - 8,000
GsBry 132.33 139.9 1.63 3.2 13 - 14,000
GdCl 87.87 140 1.83 2.5 8 - 9.000
Gdly 179.32 139 1.64 4.0 17 - 18,000
HBr 80.92 429.4 0.37 0.35 8 - 9.000
HBrO, 128.92 408 0.37 -5 12 - 13,000
HCNS §9.09 404 0.38 0.37 5 6,000
HCl 36.46 426.0 0.37 0.38 3 - 4,000
HC!0, 84.46 X 408 0.36 0.4 8 - 9,000
2104 1C0.46 417 0.37 0.4 10 - 11,000
:CrO, £9.01 207 0.97 2.2 S 6.000
Hi : 127.91 428 0.37 0.42 12 13.000
HIO, 175.91 391.2 0.38 -4.7 17 - 18,000
HMnO, 119.95 410 0.38 0.2 11 - 12,000
HNOy . 63.01 420 0.37 0.36 6 - 7,000
KAc 98.15 115.4 0.75 1.8 9 - 10.000
KBr 119.01 1561.7 0.62 0.62 11 - 12,000
KBrO, 167.01 129.4 0.69 0.48 16 - 17,000
KCNS 97.18 140.0 0.65 0.63 g9 - 10,000
KCl 74.56 149.8 0.63 0.64 7 - 8,000
KCl0, 122.55 138.7 0.66 0.4 12 - 13.000
K:CrO. 97.10 156 1.22 1.3 9 - 10.000
KF 58.10 128 0.70 0.5 5 - 6.000
K.Fe(CN)e 92.09 169 2.48 3.6 9 10,000
KsFe(CN)e 109.75 167.8 . 1.56 1.8 10 11.000
K:Fe(CN)sNO 147.07 136.4 1.32 1.9 14 15.000
Kl 166.01 150.8 0.63 0.62 16 - 17,000
KIOs 214.00 115 0.83 0.4 20 - 22,000
KMnO, 158.04 136 0.67 0.5 15 - 16,000
KNOs 101.11 144.5 0.64 0.36 10 - 11,000
KOH 56.11 27 0.45 0.4 5 - 6.000
K2S0a 87.14 151.4 1.24 1.14 8 - 9,000
LiBr 86.85 121.4 0.72 0.5 8 - 9,000
uc 42.39 115 0.75 0.78 4 - 5.000
LiCIO, 90.39 104.1 0.81 0.3 9 10.000
Li,CrOs 64.93 123.6 1.46 1.5 6 - 7.000
Lil 133.84 117.7 0.74 0.8 13 - 14,000
LiNOs 68.94 11 0.77 0.45 6 - 7.000
LOH 23.95 236.5 0.48 0.5 2 - 3.000
LizS0. 54.97 119.2 1.48 1.4 5 - 6,000
MgBr, 92.07 129 1.34 2.2 9 - 10,000
MgCrO. 70.15 125 2.64 3.2 7 . 8000
MgaFe(CN)e 65.14 172 4.75 13 8 - 7.000
Mg(NGs)e 74.16 129.0 1.35 1.8 Tiis 8.000
Mg(OH)s 29.17 257 0.87 2.1 2 - 3,000
MgS0. 60.19 116 2.75 3.7 6 - 6,000
MnBr; 107.38 128 1.34 1.7 10 - 11,000
MnCl, 62.92 126 1.36 1.6 a. - 7.008
MnS0. 75.50 ; 109 2.84 3.8 7 - 8,000
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1 18 -44 .S 1 0.60 8 - ,000
Na 1.97 115 Al 0 10 9.0
Nagoa ;1 .99 110 g-?o 1;5 15 AR | :ogg
NaPie e = 077 0.7 el 00
Na,S0 Yo 122 145 S 4 9:003
Na:S,0 84.99 %6 0.79 o S 5000
N s e 2 gis 10 6,00
N. Ce 0-01 27_0 ’7‘ i 1 > 11 : 0
i 1 4 7 g 2 ,00
NG 79,06 ot 072 D 4 = 17900
Niso.i_)i : 88.40 .129.0 0.47 g.ao 7 - 5.000
PECH 09.27 135.0 0.97 .36 1o 8,000
PB(NO 84.81 89.5 1.39 0.3 4 - 9,000
i 91.36 127 1.36 0.7 8 - 5.000
AbCl 778 123 1.75 1.50 9 9.000
13 2 1 = 1 1 25 A
Rbl - 9.05 24.5 .34 .60 . 2 ,000
RBOH 1e5.57 148 e e et 6.000
Sm8 by e S 1. - G
ra 0.9 35 olf T aFe 8.0
SmCh 21 2 1 . 1 1 1 00
2.37 48 .26 .8 o - 9.00
gr‘"‘s }°2.48 153 ;-32 1.6 8%. 11_003
ACs- 30.02 145.3 0-33 '07 9 - 7,000
> 185.57 272 62 .89 2 - 10.000
Sr(NOs) 122-86 139_8 1.45 0'7 16 - 14.000
nci 2 3.72 a8.5 .63 .65 160 - 17.00
TICI0s 79.27 101 1.64 0.5 125 17,000
ToH ;Os, a2 :35.0 1.64 2.9 21 - 13 c,00
YBr 239_32 ; 36.0 1.63 3.0 10 - 22‘000
YCis 87.82 131'3 a2 P 2 % -Ooo
i 32‘-33 15()_3 :.30 2.0 ar Vi c)c,o
ZnA 37.59 2;7.3 0-34 :-8 17 - : 9'000
an:" 122.09 14?.1 o-gg - 1.;4 :g ; :a.OOg
Z"Cx: 91:?; 136 0.45 1.3 = 1;-300
Zn(NO 112.60 143.8 1.63 0.45 10 - g'o°0
ZnS0. . 68.14 ?8 :‘57 g~45 23 : 11'080
Me;HNG 34'69 129 1’60 3'8 Re 25'-000
Me.NI 0.72 3 0 1~77 2-5 22 . 300 o}
Me. 95.5 25 23 .6 13 23 00
cﬂpic 6 1 1 A 30
ELNM 201.03 105 .48 12 s 14.000
ELNPI 290.22 238 1.37 0.7 15 T 00
Pr‘MPic 257.15 118.6 2.30 2.3 s Loge 000
346.34 78 0.71 2.2 11 - 10.000
313.27 108 0.73 4.2 6 s 12,000
?3 1.02 0.76 9¢. 7‘000
M = Acetate .83 = 20 St A O.OOO
e = Ethyl > 29 . 21 000
Methyl Pc = = 25 - 20 Q0
B g Pi 3a . - .000
= icrate 3 < 6.000
Propyl it 35.000
2.000



