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Calculation of RH based on the setting dial of the wet temperature controller . \ ’:L NTVAS) ﬁ‘tﬁ éll mw : - wm—g_ (" TW /I :
—  Test Results from June 12 to June 15 Y Td )
Wet Bulb QW Regression expression for calculation ‘owwﬁ- _ TW / T—A j.m p_e‘(‘ ( JV )
_ Time Indicated Reading  Corrected*  RH** Dial Reading log(Z, ohm)  Calc. _ RH=-0.0368x2 + 6.2279x - 64.627 \ 4 v e 2
Dry Bulb  Wet Bulb by +0.50C % Dry Bulb  Wet Bulb Calculated RH \ 7 . O 1 H—q ‘bo 7/3 o
6/12/01 16:18 30 28 28.5 90 30 30.25 275 90.1227 -0.0368 = y - .
- 6/13/01 8:01 30 27 27.5 84 30 29.5 2.8 87.1008 6.228 . V.Y, \ -
6/13/01 9:57 30 27 275 84 30 2925 29  86.0843 -64.6 17 1\ Y7 A v ’e"g 3 ¢
o 6/13/01 11:55 30 27 27.5 84 30 28.75 3 84.0375 _ = "
6/13/0115:27 30 27 275 84 30 28 53  80.9328 Sk W
6/14/01 11:22 30 26 26.5 77 30 27 N7 76.7288 . — - / -
~  6/14/011350 30 25 255 71 30 26 61 724512 W o(;_/f b / ol : /
6/14/01 16:18 30 24 24.5 64 30 24.75 65  67.0007 2/ Co Z-fl 2o
_ 6/14/01 18:06 30 24 245 64 30 23.75 6.7 625575 - b Y 3o ,Q,.a 2 =235
* see Note Book Page 38 l/ X Zlo 2y,
** According to Perry's Chem Eng. Handbook, 6th Ed, page 20-6 - SR CE | 7 3o
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|
log (Impedance/ohm)
o - N w B o o ~N @

—O0—p 1 oo o Ok S L VIR L7, 0 g2 = 113 o Y
- R 4.0 Wiy 3z, +o /7o
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Literature DH for pure KCl salt = 83% at 300C RH % T Cl : ZO
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Southwest Research Institute

6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance
Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

5 July 2001
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: COLE-PARMER 03313-66
Description: THERMOHYGROMETER
Serial Number: 21189381
Asset Number: 008788

Work Order Number: 444044223

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSUNCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceabi lity is on file and available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute
Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions:  Temperature: 75.0 Degrees Fahrenheit Humidity: 50 % RH
Calibration Date: 5 Jul 01 Calibration Procedure:

Condition as Received: SEE ATTACHED DATA

- Condition as Released: SEE ATTACHED DATA

Remarks: SEE ATTACHED DATA SHEET FOR INSTRUMENT ERROR AND UNCERTAINTY.

Approved by: Measurements performed by:

Walt Hill, Supervisor Roger Dykstra, Technician
Institute Calibration Laboratory

mAa2lapt Rev date 8 Jan 01
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SWRI Calibration Laboratory Data Sheet

Work Order: 444044223
Asset Number: 008788
Serial Number: 21189381

Manufacturer: Cole-Parmer
Model: 03313-66
Type: Thermo-hygro

Technician: R Dykstra
Procedure: Pending
Calibration Date: 7/3/01

Remarks: The instrument error of this unit did not exceed the specified limit of +/- 1.5 % R.H. with a.combined
uncertainty (K=2) of 0.5 % RH and a confidence level of approximately 95%.
The instrument error of this unit-did not exceed +/-0.2 degree C with a combined uncertainty (K=2)
of 0.2 degree C and a confidence level of approximately 95%. '

Humidity Tolerance: 1.5
Range: 10 to 95 % RH

AppliedValue . As Found Ind. Instrument Instrument Measurement
% RH Value (% RH) Error Tolerance Uncertainty
24.99 23.53 . 1.46 1.5 0.5
50.78 49.71 1.07 1.5 0.5
75.03 74.15 0.88 1.5 0.5

Applied Value As LeftInd. Instrument Instrument Measurement
% RH Value (% RH) Error Tolerance Uncertainty
24,99 23,53 1.46 1.5 0.5
50.78 49.71 1.07 1.5 0.5
75.03 74.15 0.88 1.5 0.5

Temperature Tolerance: 0.2
Range: -40 to 60 Degree C

Applied Value As Found Ind. Instrument Instrument Measurement
Deg C Value (Deg C) Error Tolerance Uncertainty
24.97 [ 25.10 | -0.13 0.2 | 0.2 |

Applied Value = As LeftInd. Instrument Instrument Measurement
Deg C Value (Deg C) Error Tolerance Uncertainty

{ 24.97 | 25.10 [ -0.13 [ 0.2 0.2 |

o

Information potentially subject to

copyright protection was redacted from
this location. The redacted material

was from a catalog for thermohygrometers.
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0718a_0725a.xls
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e

0718a_DP.xls Data ‘ L
File: 0718a_DP.xls , o — 0718a_DP.xls  Uncorrected_Chart —
KNO3, Cell 1 KCI, Celkll
Data time RH (%) |z, ohm log|Z| Z, ohm iog|Z| e R NS
KNO3 KCl /
7/18/01 15:00 80| 2.70E+02| 2.43E+00 2.20E+02  2.34E+00
7/18/01 17:00 63| 2.50E+05| 5.40E+00 e o -
7/19/01 9:00 59| 2.70E+05| 5.43E+00 9.50E+04  4.98E+00
7/19/01 15:00 55| 6.00E+05| 5.78E+00 2.00E+05  5.30E+00 R e
7/20/01 9:00 48| 2.00E+06| 6.30E+00 1.00E+06  6.00E+00 7.00E+00 S S
7/20/01 12:00 55| 8.00E+05| 5.90E+00 4.50E+05  5.85E+00 . Lo o
7/20/01 15:00 59| 5.00E+05| 5.70E+00 2.50E+05  5.40E+00 — wwb P 2 e . B R
7/21/01 14:00 61| 4.00E+05| 5.60E+00| 7y e o R
7/21/01 19:00 61 /1.20E+05 ) 5.08E+00 VR 6.00E+00 | e A S,
7/23/01 8:00 63| 4.00E+05| 5.60E+00 2.00E+064 6.30E+00 W‘ﬂ - S S
7/23/01 15:00 66| 3.00E+05| 5.48E+00 W 6.18E+00 Tooamogeell=KNO3 -
7/23/01 17:00 73| 1.00E+05| 5.00E+00 "‘“’W”WW@ Tm——n—" 1 [ =X KCl
7/24/01 12:00 73 3.50E+02 2.54E+00 5.00E+00 - T T T0 7T T T _: o ':‘ T :_ o ! -
7/24/01 17:00 90| 2.80E+02| 2.45E+00 1.00E+03  3.00E+00 ] - S A e
7/25/01 9:00 71 R
- o S
{ T E  4o00E+00 TTonTTTETTET T
From Graph, Page 71: % ! ! ! X :
DH KNO3=77%, Literature*=84.8% Difference= +7.8% - ——’3“@‘/ b e g B f oT “I o ':_ o :_ o ": o e
DH KCI=71%, Literature*= 81.2% Diffference= +10.2 i A 2 | | | | |
Should be corrected by adding (+7.8+10.2)/2= 9 % // Qﬁ?/, TNl S 3.00E+00 T ’;j_:;:{:—;'"*“ T et
Corrected - . AN T 2 : [
Data time RH (%) |Z, ohm log|Z] Z, ohm log|Z] R ¥ .
Corrected RH KNO3 KCI T ! ! ! | '
7/18/01 15:00 89 2.70E4+02  2.43E+00 2.20E+02  2.34E+00 200E+00 =~ 4 ~m - = - m - m T m o [ S A N B
7/18/01 17:00 72  250E+05  5.40E+00 e A e
7/19/01 9:00 68 2.70E+05  5.43E+00 9.50E+04  4.98E+00 T I
7/19/01 15:00 64 6.00E+05 5.78E+00 2.00E+05  5.30E+00 A )
7/20/01 9:00 57 2.00E+06  6.30E+00 1.00E+06  6.00E+00| ~ —TTTTTTTTTTTITTIIT | e 1.00E+00 | , H i S A )
7/20/01 12:00 64 8.00E+05  5.90E+00 450E+05  5.65E+00 . I
7/20/01 15:00 68 5.00E+05 5.70E+00 2.50E+05  5.40E+00 e e e B B Tk el i M A U—
7/21/01 14:00 70 4.00E+05  5.60E+00 \ A
7/21/01 19:00 70 1.20E+05  5.08E+00 ‘ 0.00E+00 e e e bt 8’5 ‘ w0 o
7/23/01 8:00 72  4.00E+05 5.60E+00 2.00E+06 6.30E+00 ! 45 50 55 60 65 70 o 75 80
7/23/01 15:00 75 3.00E+05  5.48E+00 1.50E+06  6.18E+00 DP for KNOG= 84.78 % 2 500C.
7/23/01 17:00 82  1.00E+05 5.00E+00 R DP for KCI = 81.20% at 500C
7/24/01 12:00 82 , 3.50E+02  2.54E+00
7/24/01 17:00 99 2.80E+02  2.45E+00 1.00E+03  3.00E+00
7/25/01 9:00 80 ’ 7

* L. Greenspan, J.Research of N. B. S., Vol 81A, No1, 1977, Page 89-96
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0726c_DP.xls Data

vy ),
?Ma\/ il

0726c_DP
. LNOSCet ~NaNOSCutril
WA“:M— Data time RH (%) |Z, ohm log|Z| Z, ohm log|Z|
KNO3-NaCl , NaNO3
6 7/30/01 15:30 80 250E+02 2.40E+00 3.50E+02 ° 2.54E+00
7 7/30/01 16:30 67 220E+02 - 2.34E+00 3.50E+02  2.54E+00
8 7/31/01 8:20 59 210E+02 2.32E+00 2.50E+04  4.40E+00
9 7/31/01 15:20 48 3.50E+04  4.54E+00 2.00E+05  5.30E+00
10 7/31/01 20:00 38 3.50E+05 5.54E+00 1.80E+06  6.26E+00
5 7/30/01 12:00 36 1.00E+06  6.00E+00 5.00E+06  6.70E+00
7/30/01 13:00 55 1.00E+05  5.00E+00
1 7/27/01 10:00 36 8.00E+05 5.90E+00 1.80E+06  6.26E+00
2 7/27/01 13:00 45 250E+05  5.40E+00 8.00E+05  5.90E+00
3 7/27/01 14:50 52 2.50E+04  4.40E+00 1.50E+05  5.18E+00
4* 7/27/01 17:10 56 2.50E+02 2.40E+00 8.00E+04  4.90E+00
* 4 estimated - [ |
From Graph, Page 85: ;%GKY_YMZ&__“
DH NaNO3=63%, Literature*=69.04% Difference= +6% L—" \
. Y9
~ Should be corrected by adding /\'\\9' z/ {/}, (/6;3/
Corrected —KNO3LCet-d4- NaNG3-€4ll (I
Data time RH (%) |Z, ohm log|Zj Z, ohm logiZ|
KNO3-NaCl NaNO3 /
7/30/01 15:30 86 250E+02 2.40E+00 3.50E+02 2.54E+00
7/30/01 16:30 73 220E+02  2.34E+00 3.50E+02 2.54E+00
7/31/01 8:20 65 2.10E+02  2.32E+00 2.50E+04  4.40E+00
7/31/01 15:20 54  3.50E+04  4.54E+00 2.00E+05 5.30E+00
7/31/01 20:00 44  350E+05  5.54E+00 1.80E406  6.26E+00 /
7/30/01 12:00 42  1.00E+06  6.00E+00 5.00E+06  6.70E+00 /.
7/30/01 13:00 61 1.00E+05  5.00E+00 /
7/27/01 10:00 42  8.00E+05  5.90E+00 1.80E+06  6.26E+00
7/27/01 13:00 51 250E+05  5.40E+00 8.00E+05  5.90E+00
7/27/01 14:50 58 250E+04  4.40E+00 1.50E+05  5.18E+00
7/27/01 17:10 62 2.50E+02  2.40E+00 8.00E+04  4.90E+00 e
* L. Greenspan, J.Research of N. B. S., Vol 81A, No1, 1977, Page 89-96 /,
-
——

T ook, )

log (impedance/ohm)

8.00E+00

7.00E+00 1

6.00E+00

5.00E+00 -

4.00E+00

3.00E+00

2.00E+00

1.00E+00 -

0.00E+00
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KION 3.0691

A

KNO3

KOH.1H2C
KOH.2H2C

KOH

NAOH.1HZ

NAOH

Total g/hr 1684.82
Volume, L/ 1.26718
Enthalpy, ¢ -4.75E+06
Density, g/l 1329.59
Vapor fract

Solid fractic

Organic fra

Osmotic Pr 529.757
Redox Pot,
E-Con, 1/ol 0.343559
E-Con,cm: 21.7675
Abs Visc, ¢ 2.05076
Rel Visc 2.30236
lonic Stren:  9.40797

3.630347 41122
6.915953 5.42963
911.394 1847.89 748.315 0.013611
0.429607 1.37928 0.352433 0.246216
-1.17E+06 -4.92E+06 -9.72E+05 -43.5155
212146 1339.75 2123.28 0.055279
]
1 1
607.38
s 0520865
27.3113
1.38261
2.52663
- 118833
~ <0.665953

H20 KCl KNO3 NANO3 NACI . ;
55.55 10 10 pE——— "npyfs (W}Zﬁm\
|} TWrJ

Stream in In out out out

Phase Aqueous Solid Aqueous Solid Vapor

Temperatu 25 25 50 50 50

Pressure, ¢ 1 1 0.081288 0.081288 0.081288

pH 6.94875 6.58556

Total mol/h 74.41866 10.5463 77.8098 8.84085 7.56E-04

Flow Units mol/hr mol/hr mol/hr mol/hr mol/hr

H20 55.55 55.5492 7.56E-04

HCL 1.20E-13 1.21E-12 1.02E-13

HNO3 5.03E-10 3.01E-09 3.99E-14

KCL 0.01487 0.03059

NANO3 0.023849 0.027113 |

OHION  2.03E-08 4.84E-08 - Sa}k\/bx\,,\{y

HION 1.98E-0 4.54E-08 - ) )
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H20 KC! KNO3 NANO3 NACI
55.55 15

Stream In In out out out

Phase Aqueous  Solid Aqueous  Solid Vapor

Temperatu 25 25 50 50 50
Pressure, ¢ 1 1 0.079427 0.079427 0.079427

pH 7.139 6.735

Total mol/h 77.23457  4.08411 82.99731  1.18782 7.06E-04

Flow Units mol/hr mol/hr mol/hr mol/hr mol/hr

H20 55.55 - 55.5493 7.06E-04
HCL

HNO3 1.50E-09 6.82E-09 1.34E-13

KCL
NANO3 0147172 4.08411 0.176412 1.18782

OHION 2.27E-08 4.77E-08

HION 212E-08 4.09E-08

SO o R s e

s g

) -

NAC':..» TR AR R i = & = % & R J:

KNO3
KOH.1H2C

KOH.2H2C

KOH

NAOH.1Hz

NAOH
Total g/hr 1928.55 347.128 21747 100.959 0.01271

Volume, LI 1.36768 0.153807 1.53019 0.044733 0.235314

Enthalpy, ¢ -4.96E+06 -4.57E+05 -5. 25E+06 -1.32E+05 -40.6356

Density, g/if  1410.09 2256.9 1421.2 2256.9 0.054012

Vapor fract 1
Solid fractic 1 1

Organic fra

Osmotic Pr  459.309 617.253

[Redox Pot,

E-Con, /0l 0198676 = 0275214
E-Con, cm:  17.6594 18.9457

Abs Visc,c  2.63048 2.06255

Rel Visc 2.95321 3.76916

lonic Stren:  10.7607
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INSTITUTE

SOUTHWEST

Data from Calibration Lab
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Lietai Yang, Div 20, Bld 189

To:

85.08
94.67

70.07
77.39

Walt Hill, Institute Calibration Laboratory Supervisor

From:

Rodnéy Weber, Institute Quality Assurance Manager

41.93
91.25

63.24

50
33.85
74.8

CC:

Aug. 6, 01

Date:

Out-of-tolerance Notice

Subject:

Cole_Parm

ation.xls Chart1

er_Calibr

A 22.50C

Linear (500t

had any impact on

, please contact the Calibration

which could have caused emoneous measurements.

he as-found readings are provided for your evaluation to determine if the instrument

your operations and if further action is required. If we can be of assistance.

= Laboratory at 522-5215.

The purpose of this notice is to alert you of a condition,
T

03313-66

Model:

Cole Parmer

Manufacturer:

Serial Number: 21189381

Thermohygrometer

Description:

User ID Number:

Asset Number: 008788

7/03/01

Last Calibration:

(%) ®njeA pajeajpuy

Work Order Number: 444044659

Date Received for Service: Aug. 3, 01

Service Requested: Calibrate before use

-mail was sent to Mr. Yang on

Remarks: Tl probe was contaminated. Cleaned and recalibrated T1. E

8/3/01.

AS-FOUND DATA

RH (%)

’\Y

7/ ! )’/,,L

Y

INSTRUMENT
TOLERANCE

0.5% RH
0.5%RH
0.5%RH
0.5%RH

INSTRUMENT
ERROR

6.9 % RH
10.8 % RH
15.1% RH
17.3% RH

READING

INSTRUMENT
46.9 % RH
65.8 % RH

85.1 % Rh
94.7 % RH

APPLIED OR
NOMINAL VALUE

39.95 % RH
55.05 % RH
70.07 % RH
77.39 % RH

PARAMETER OR
FUNCTION

Humidity

-
&
®
o
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Southwest Research Insuwe

Calibration Laboratory
Calibration Data Sheet

N
/ a U

Work Order 444044659

Mfr.

Cole-Parmer

Is\:rsi:: xo. 008788 Model 03313-66 // ;echnician SRt
0. 21189381 Type Thermohygrometer C:le?a(:ure (8)/1(_3/2)3
e 1

Remarks: The reported uncertainty

a level of confidence of approximately 95%. The test limits are specified in

tolerance. Probe was contaminated. Cleaned probe and recalibrated

s - -
based on a standard uncertainty multi Iled.by a coverage factor of k=2, which provides
eter instructions. As found humidity out of

Parameter Test Poi
LS oint As Found
Humidi B n [ _Error imi -
y gg-gg j gllj 46.88%RH | | 6.93% RH T1e sé“/' 'E‘Ss US certanty
S905%RAH__ | 6583%PRH | | 10.78%RH | 15%RH 05% FH
7007 % 85.08 % RH {5\ 1469 % R TBRR T ora
.39 % RH 94.67%RH | 17.28%RH 1.5%RH o'f—,’ ; EE
Parameter Test Poi —
L oint As Left
Hum o e Erro imi i
iclty 25%91974, FI?H 24.43% RH 0.56 % 'I;{H Tf Ztol/-nsgs Uncertainty
- - ° 9
201% RF'I_' 50.86 % RH 0.76 % RH 1.5 % RH 8'2 ; Sﬂ
22% 75.92 % RH 0.70 % RH 1.5% RH 0.5%RH
Parameter Test Poi —
oint As Found ’ P
Temperature 50.0 °C 50.01 °C 5'1"' ?(r: Tegtlerglts Uncertainty
: 29 02°C
Parameter Test Poi
oint As Left —
Temperature 25.03 °C 25,00 °C 52' ?('; Tegt Limits | Uncertainty
: 2°C 0.2°C

C:AWINNT\Profiles\RDykstra\data sheets\008788-8-6-01.doc

w%lo’e W Lk m mruJ ) (4,.,.,‘/\ wiav) bL(’.-eWLéuI‘
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Page 1 of 1
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Southwest Research Institute
6220 Culebra Road
San Antonio, TX 78238
(210) 522-5215
Department of Quality Assurance
Calibration Laboratory

wa

Certificate #
0972-01

Certificate of Calibration

7 August 2001
Issued to: DARRELL DUNN DIV20 B57
Manufacturer/Model: COLE-PARMER 0331 3-66
Description: THERMOHYGROMETER
Serial Number: 21189381
Asset Number: 008788

Work Order Number: 444044659
This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSYNCSL Z540-1-199%4. The results

of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on file and available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute

Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications

unless stated otherwise below.

Ambient Conditions:  Temperature: 76.0 Degrees Fahrenheit Humidity: 49 % RH

Calibration Date: 6 Aug 01  Calibration Procedure:
Condition as Received: OUT OF TOLERANCE
Condition as Released: IN TOLERANCE

Remarks:

Measurements performed by:

e

Roger Dykstra, Technician

-

Approved by: i/ ,
! | Z A

Walt Hill, Supervisor
Institute Calibration Laboratory

m3a2la.rpt Rev date 8 Jan 01

Page lof 1
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N Southwest Research Institute

6220 Culebra Road
. San Antonio, TX 78238 @!
(210) 522-5215
S Department of Quality Assurance
Calibration Laboratory Certificate #
0972-01

Certificate of Calibration

7 August 2001

Issued to: STEVE MACLEOD DIV03 B151 A ‘

Manufacturer/Model: ROTRONIC HT205R R WO

Description: HYGROMETER < VTN 03

Serial Number: R37096 .
Asset Number: 006989

Work Order Number: 444044678

This certifies the above item was calibrated in compliance with MIL-STD-45662A and ANSI/NCSL Z540-1-1994. The results
of this calibration relate only to the individual item as described above. Standards used in this calibration, described in the
referenced calibration procedure with associated uncertainties or tolerances, are traceable to the National Institute of Standards
and Technology (NIST). Supporting documentation relative to traceability is on file and available for examination upon
request. This certificate is not to be reproduced, except in full, without the written approval of the Southwest Research Institute
Department of Quality Assurance Calibration Laboratory.

This laboratory is accredited by the American Association for Laboratory Accreditation (A2LA) and the results of this
calibration certificate were determined in accordance with the terms of accreditation unless stated otherwise below.

The uncertainty of the calibration was sufficient to determine that the item met the manufacturer’s published specifications
unless stated otherwise below.

Ambient Conditions: Temperature: 77.0 Degrees Fahrenheit Humidity: 46 % RH

Calibration Date: 7 Aug 01  Calibration Procedure: CL-19, 5/99

Condition as Received: IN TOLERANCE .

Condition as Released: IN TOLERANCE

Remarks:

Measurements performed,by:
dor b

Roger Dykstra, Technician

Approved by: C

A

Walt Hill, Supervisor
Institute Calibration Laboratory

mi\a2la.rpt Rev date 8 Jan 01 Page

lof 1

99

Date Calibrated
Technician
Unit Under Test HumilityJTemperature Tra
Manufacturer Rotronic

S, L. o

YT

CalibratiTnp\er'
nsmitter
Model HT205R

ork Q
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STEP FUNCTION OR RANGE APPLIED TOLERANCE MEASURED VALUES P,
/F
MIN - MAX AS FOUND RELEASED
NOTE: Manufacturer state tolerance of 1.0 to 1.5 % is based on less that a 4:1 Test Uncertainty Raito.
Limit all calibrations of this unit to > +/-2%RH.
Standards: Thunder Scientific 2500 Humidity 10 to 95%RH +/-0.5%
Azonic A1011/wA12001 Temperature ~183 to 480 °C +-/- 0.02 oC
Tektronix DM50X DMM (2ea) 0-20V, +/- 0.01% + 2 counts
Power Supply (10 to 35 VDC), Uncertainty N/A Set power supply to ~18 V
See page 14 of Mfg. manual for conversion formula for voltage to %RH and Temperature.
Humidity 35 % RH 33%RH to 37%RH 2A ., 5 < emce U R
k . a2l Y
Temperature 20 °C 19.7°C to 20.3°C \q Rt oS g Q R
Val
Humidity 50% 48%RH to 52%RH So. 6 ( R
Temperature .. 25eC 24.7°C to 25.3¢C 248 \ L
. Humidity 80%RH 78%RH to 82%RH 25 G A
Temperature 20 «C 19.7°C to 20.3¢C e | - £
Humidity 20 %RH 18%RH to 22%RH }C\ 4 / X
Temperature 20 °C 19.7°C to 20.3°C 06,0 ‘f <
L =
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Aug. 7, 2001 s
Attached is what you will need to opérate the TI you borrowed from Div

03. Both instruments the Cole-Parmer and the Rotronic are ready to be
picked up on 8/8/01.

Roger Dykstra Calibration Lab.

Equipment needed to operate Rotronic Hygromer series 1200.
DC Power Supply- 18 vdc

DVM 0-5 VDC —should have a good accuracy on 20 VDC scale or less

The TI needs to be hooked up to a DC Power supply set to approximately 18 VDC.
Connect positive to the red wire terminal and negative to the black wire terminal on the 4-wire connector.

Humidity output is monitored at the 2-wire terminal. 0-5 VDC is equal to O to 100 % RH.
Positive is clear wire, negative is black (2 wire terminal.)
(Voltage reading / 5)*100 = % RH.

Temperature output is monitored at the 4-wire terminal. 0-5 VDC is equal to 0 to 200 Degree F.
Positive is the white wire, negative is the green wire (4-wire terminal.)
(Voltage reading / 5)*200 = Degree F.
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THANK YOU FOR YOUR ORDER...

ORDER NBR: H12220574

|CUST PURCH NBR: 1.20.01402.561
CALLER: LEITAL YANG

SHIP TO: SOUTHWEST RES INSTITUTE

BLDG- 189
5704 BUSINESS PARK

SEND C OF A W/CHEMICAL

ANY QUESTIONS REGARDING THIS ORDER,
CALL 1-(800) 766-7000 TO SPEAK TO A CUSTOMER SERVICE REPRESENTATIVE

ACCT NBR: 784214-001

SAN ANTONIO TX 78218
ATTN: LEITAL YANG BL. 189

ORDER DATE:

AUG 10, 2001

REL NBR: 50578

PHONE NBR:

(210) 522-2483

SOLD TO: SOUTHWEST RES INSTITUTE

P O DRAWER 28510

SAN ANTONIO

TX 78228

P263500

|

|SEND C OF A
WITH CH IFALS

|

|MERCHANDISE TOTAL:

I

| ‘

| POT NITRATE CERTIF ACS 500G
| 3 SHIPﬁINg FROM CHS
[ :
I

Cents |

-~——————“CiA4mgﬁlg;;L£L~¥&}0—(liLe
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I
I
I
CONTRACT. |
I
I

THE INVOICE AMOUNT MAY INCLUDE TRANSPORTATION, TAX, AND
OTHER MISC ORDER CHARGES AS DETERMINED BY YOUR
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FROM:

Fisher Scientific

TO: Extension

Fisher Scientific Company

Chemical Manufacturing Division

1 Reagent Lane
Fairlawn, NJ 07410
Phone: (201) 796-7100 Fax: (201) 796-1329

PAGES: 3

Certificate of Analysis

Fisher Scientific's Quality System is

Cert. # 96-HOU-AQ-8052

Certified to 1ISO9002 (1994) standard by DNV

‘CERTIFIED BY

7 "Lab Mahager Fair Lawn

Note™ The data listed is valid for all package sizes of this lot of product, expressed as a extension of the catalog; B
number listed above if there are any questions with this certificate, please call Chemical Services at (800) 227-6701

"Catalog Number  P263

Report Date 5/1/2001 Mfg. Date  12/7/2000

“Lot Number 010186

Sample ID  P263..010186.B1.

‘Description POTASSIUM NITRATE, ACS.

This is to certify that units of the above mentioned lot number were tested and found to comply with the

spesifications of the grade listed. The following are the actual analytical results obtained:

Result Name

Test Value

Specifications

‘APPEARANCE colorless to white crystals not FINE WHITE
T wet | CRYSTALS
'ASSAY % 99.0 Minimum T ~799.2000
CALCIUM IN % % 0.005 Maximum 0.0005
‘CHLORIDE % 0.002 Maximum 0.0010
'HEAVY METALS(AS Pb) PPM 3 Maximum 0.30
iNSOLUBLE MATTER % 0.005 Maximum 0.0020
JODATE (103) IN PPM PPM 5 Maximum 50000
JRON (Fe) PPM 3 Maximum 0.300
MAGNESIUM iN % % 0.002 Maximum 0.0002
NITRITE % 0.001 Maximum s 0.00050:
PH 3% SOLN @ 25DEG C 451085 3 570
PHOSPHATE (PO4) PPM 5 Maximum 0.500.
SODIUM (Na) IN % % 0.005 Maximum 000100
SULFATE (SO4) % 0.003 Maximum i’760003

<
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- 08020_DP_bxis  Data SV p—
. . ) L . ; A
- B W Covrented - Y-l .
=3 © ~kNO3.Cet NaMOS~ColllL
e k) S— R Data time RH (%) |Z, ohm log|Z| Z, ohm logiZ|
— NaNO3-NaCl NaNO3-KNO3-NaCt
- S 1| 8/2/01 12:00 71 3.20E+02  2.51E+00 2.50E+02 2.40E+00
e T ) T 2| 8/2/01 15:00 58 3.20E+02 2.51E+00 2.50E+02 2.40E+00 e
3 8/3/01 8:00 52  3.50E+04 4.54E+00 3.00E+02 2.48E+00
R ———— b R 5| 8/3/0117:00 47  3.50E+05 5.54E+00 7.50E+04 4.88E+00 s ———
4} 8/3/01 14:00 42  7.30E+05 5.86E+00 2.00E+05 5.30E+00
e — — 6 8/6/01 8:00 35 1.00E+07 7.00E+00 9.00E+05 5.95E+00 :
= ] 7| s/6/01 17:00 58 2.00E+02 2.30E+00 T
6 8| 8/7/01 15:00 55  2.00E+04 4.30E+00 2.00E+02 2.30E+00
" — e 9] 8/8/01 11:00 48 1.50E+05 5.18E+00 e
© 8 |
J— X - o . "
7 5 (',@NQA‘\"QA Ry - L )_d?‘
. g o » . W b Yy
R o) } Should be corrected by average of previous tgst \j) ) a(
N page 70: 7.8%, 10.2%, Page 84: 6% \5' 8 % e
- < — e Corrected ~ O3 1 MaNOS—Cell || - R
Data time RH (%) |Z,ohm log|Z| Z, ohm log|Z|
. T NaNO3-NaCl NaNO3-KNO3-NaCl
- R 1] 8/2/01 12:00 79  3.20E+02 2.51E+00 2.50E+02 2.40E+00 T
2| 8/2/01 15:00 66  3.20E+02 2.51E+00 2.50E+02 2.40E+00
e /"*\“" - e 3 8/3/01 8:00 60 3.50E+04 4.54E+00 3.00E+02 2.48E+00 R e
d o 5| 8/3/0117:00 55  3.50E+05 5.54E+00 7.50E+04 4.88E+00
L - P 4| 8/3/01 14:00 50 7.30E+05  5.86E+00 2.00E+05 5.30E+00
5 T 6 8/6/01 8:00 43 1.00E+07 7.00E+00 9.00E+05 5.95E+00 T
5 7| 8/6/01 17:00 66 2.00E+02 2.30E+00
o o - i 8| 8/7/01 15:00 63 2.00E+04 4.30E+00 2.00E+02 2.30E+00 e et
9| 8/8/01 11:00 56 1.50E+05 5.18E+00 '
R . ) * L. Greenspan, J.Research of N. B. 8., Vol 81A, No1, 1977, Page 89-96
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0808a00_1

File

1.0E+7

1.0E+6

© 10000
+6310

= 2512

1585
1000

1.0E+5

1.0E+4

1.0E+2

00

8/20/01 12

00

8/20/01 6

00

8/20/01 0

00

8/19/01 18

00

8/19/01 12

0808a_DP_b.xls Data

MgCl2-NaCl, Cell | MgCIi2.6H20, Cell I
Data time RH (%) |Z,ohm log|Z| Z,ohm log|Zj
| MgCi2-NaCl [ MgCl2.6H20
2 8/8/01 15:00 325| 540E+02  2.73E+00 5.80E+02 2.76E+00
3 8/9/01 9:00 325 5.30E+02 2.72E+00 5.80E+02 2.76E+00
4 8/9/01 11:00 29| 5.70E+02  2.76E+00 6.10E+02 2.79E+00
5 8/9/0117:00 27| 6.10E+02  2.79E+00 6.50E+02 2.81E+00
6 8/10/01 9:00 27| 6.50E+02  2.81E+00 7.00E+02 2.85E+00
7 8/14/01 9:00 20| 1.30E+06 6.11E+00 8.00E+05 5.90E+00
8 8/15/01 15:00 23] 3.50E+05  5.54E+00 '2.00E+05 5.30E+00
9 8/16/01 9:00 23| 4.00E+05  5.60E+00 2.50E+05 5.40E+00
10 8/16/01 15:00 25| 2.00E+05  5.30E+00 1.60E+05 5.20E+00
11 8/17/01 8:00 26| 1.00E+05  5.00E+00 1.30E+05 5.11E+00
12 8/17/01 17:00 30| 6.00E+02  2.78E+00 5.70E+02 2.76E+00
13 8/20/01 8:00 16| 4.00E+06  6.60E+00 3.00E+06 6.48E+00
From Fig in Page 130, DP of the MgCI2.6H20 is 26.5%
Literature value is 30.54*
Correction by 30.54-26.5 = 4.04 %
Corrected MgCl2-NaCl, Cell | MgCl2.6H20, Celi li
Data time RH (%) |Z,ohm log|Z} Z,ohm log|Z|
MgCl2-NaCl MgCl2.6H20
2| 8/8/0115:00 36.54 5.40E+02  2.73E+00 5.80E+02 2.76E+00
3 8/9/01 9:00 36.54 5.30E+02  2.72E+00 5.80E+02 2.76E+00
4| 8/9/01 11:00 33.04 5.70E+02  2.76E+00 6.10E+02 2.79E+00
5| 8/9/0117:00 31.04 6.10E+02  2.79E+00 6.50E+02 2.81E+00
6| 8/10/01 9:00 31.04 6.50E+02 2.81E+00 7.00E+02 2.85E+00
71 8/14/01 9:00 24.04 1.30E+06 6.11E+00 8.00E+05 5.90E+00
8| 8/15/01 15:00 27.04 3.50E+05  5.54E+00 2.00E+05 5.30E+00
9] 8/16/01 9:00 27.04 4.00E+05  5.60E+00 2.50E+05 5.40E+00
10| 8/16/01 15:00 29.04 2.00E+05  5.30E+00 1.60E+05 5.20E+00
111 8/17/01 8:00 30.04 1.00E+05  5.00E+00 1.30E+05 5.11E+00
12| 8/17/01 17:00 34.04 6.00E+02  2.78E+00 5.70E+02 2.76E+00
13| 8/20/01 8:00 20.04 4.00E+06  6.60E+00 3.00E+06 6.48E+00

* . Greenspan, J.Research of N. B. S., Vol 81A, No1, 1977, Page 89-96
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