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NAVY TEST

SUMMARY OF DYNAMIC DESCALER RESULTS

Property CID Requirement Dynamic Descaler
Hydrogen-ion concentration

(pH) of 10% aqueous solution

No more than 2.0 pH 0.7 pH

90/10 CuNi (UNS#HC70600)

5.8 mpy
not more than 20 mpy
Corrosive effect on copper 70/30 CuNi (UNS#C71500) 58m
alloysfor 34-hour test at 35°C not more than 20 mpy -6 mpy
Tin Bronze (UNS#C92200) 5.0 mpy

not more than 20 mpy

Scale dissolving ability: rapidly
dissolve solid calcium carbonate Lessthan 1 hour 3 minutes
(L gram in 50 mLsat 25°C)

Original passive surface Pass
Effect on passivation restored within 30 days of Day One
exposure to natural seawater

mpy - mils per year

Conclusion

Anodic polarization testing on six 70/30 copper/nickel samples in flowing natural seawater was conducted. Based on
testing and analysis, it was found that:

» All samples pass current density criteria (10° A/cny?) after the initial 21 days plus an additional 28 days. After

immersion to (DYNAMIC DESCALER), the experimental samples passed the critical current density criteria
immediately (<1 day)

* Immersion in (DYNAMIC DESCALER) solution has a negligible effect on the nature of the passive film
formed by seawater immersion of 70/30 copper/nickel.



From: Lieutenant R A CUMMING Royal Navy

Defence L ogistics Organisation
MINISTRY OF DEFENCE

MPSIPT MPS218d, Cedar 2c, #3250
MoD Abbey Wood, Bristol BS34 8JH

Mr D Guttery

Precision Dynamics Inc. Reference: MPSIPT/218/365
P.O. Box 1595

BURLESON Date: 14 February 06

TX 76097

USE OF DYNAMIC DESCALER IN ROYAL NAVY HEAT EXCHANGERS
DYNAMIC DESCALER

Asyou are aware following an extensive independent study conducted by Qinetiq on
behalf of the Royal Navy, your product Dynamic Descaler was selected from arange
of chemicals as being the most effective descaling agent that was least likely to cause
any detrimental effect.

DYNAMIC DESCALER

A number of trials have now been conducted by the Royal Navy, primarily on
submarine heat exchangers. The trials have demonstrated that Dynamic Descaler is
highly effective at removing lime scale and cal careous growths on the sea water side
of the heat exchangers. Furthermore, it has also demonstrated that this product can be
used without any degradation of the system materials.

DYNAMIC DESCALER

Given the results, these trials have been deemed a success and as such Dynamic
Descaler is now approved for use in heat exchangers and sea water systems by the
Royal Navy. Further to thisthe product is undergoing codification and will in due
course be allocated a Nato Stock Number.

DYMAMIC DESCALER

NATO



Y ou will be aware that until now the Royal Navy has only mechanically cleaned its
heat exchangers and this represents a revolutionary step forward. We are very pleased
with the results to date and being particularly cautious with regard to degradation of
submarine coolersit is only Dynamic Descaler that we have given this approval.
Chemical cleaning using Dynamic Descaler is now incorporated into our planned
maintenance schedules on all submarines. We will keep you informed of our progress.

DYNAMIC DESCALER
DYNAMIC DESCALER

Sgned on Original

R A CUMMING
LT RN
MPS218d
39021 Abw

NATO stock numbers

G001-6850-99-380-0951 210 LITRE BARREL
G001-6850-99-812-5655 25 LITRE BARREL

The US Navy stock numbers

275 gallon tote 6850-01-509-0813
55 gallon drum 6850-01-509-0820
5 gallon pail 6850-01-509-0819
4x1 gallon case  6850-01-509-0815



1 DYMAMIC DESCALER

mm

3 b b a om? mdd mm/year | mm/day [ (mg/cm2 %/cm2
2 37.4633 | 37.4600 -0.0033 50.0710 50.0653 1.9337 54.01 73.3713 0.3407 0.00093 -0.0611 = -0.00016%
50 5 37.0597 | 37.0552 -0.0045 50.0347 50.0987 1.9193 53.98 40.0443 0.1860 0.00051 -0.0834 | -0.00022%
s | sma1o 12 | 37.4817 | 37.4712 -0.0105 50.0487 50.1103 1.9357 54.04 38.8892 0.1806 0.00049 -0.1943  -0.00052%
2 37.4687 | 37.4658 -0.0029 50.0137 50.0157 1.9310 53.89 64.6173 0.3001 0.00082 -0.0538 @ -0.00014%
100 5 37.2984 | 37.2929 -0.0055 50.0190 50.0843 1.9240 53.96 48.9629 0.2274 0.00062 -0.1019 | -0.00027%
12 37.4344 | 37.4248 -0.0096 50.0333 50.0843 1.9313 53.98 35.5898 0.1653 0.00045 -0.1778 = -0.00048%
2 37.7234 | 37.7198 -0.0036 50.2110 50.1250 1.9133 54.18 79.7946 0.3650 0.00100 -0.0665 = -0.00018%
50 5 37.7279 | 37.7223 -0.0056 50.1543 50.1793 1.9193 54.19 49.6412 0.2271 0.00062 -0.1033 | -0.00027%
s | sus3os 12 | 37.7086 | 37.6994 -0.0092 50.1557 50.1283 1.9130 54.12 34.0210 0.1556 0.00043 -0.1700 = -0.00045%
2 37.7694 | 37.7671 -0.0023 50.1073 50.1607 1.9227 54.12 51.0290 0.2334 0.00064 -0.0425 -0.00011%
100 5 37.7387 | 37.7343 -0.0044 50.1713 50.1380 1.9170 54.16 39.0254 0.1785 0.00049 -0.0812 | -0.00022%
12 | 37.7061 | 37.6978 -0.0083 50.1603 50.1787 1.9187 54.19 30.6540 0.1402 0.00038 -0.1532  -0.00041%
2 13.2992 | 13.2916 -0.0076 50.0010 50.4113 1.9807 54.39 167.7927 2.2767 0.00624 -0.1397 | -0.00105%
50 5 13.3010 | 13.2840 -0.0170 50.0027 50.4097 1.9790 54.39 150.1395 2.0372 0.00558 -0.3126 = -0.00235%
A A5052 12 | 13.3025 | 13.1737 -0.1288 49.9837 50.3997 1.9790 54.36 474.2340 6.4348 0.01763 -2.3695 -0.01781%
2 13.2918 | 10.9494 -2.3424 50.0487 50.3927 1.9760 54.41 | 51695.3767 @ 701.4428 1.92176 | -43.0500 -0.32388%
100 5 13.3022 8.9959 -4.3063 50.3927 50.0227 1.9763 54.38 | 38033.5604 516.0688 141389 | -79.1823 @ -0.59526%
12 | 13.3032 8.3739 -4.9293 50.3740 50.0507 1.9780 54.40 | 181355574 @ 246.0773 0.67418 | -90.6157 -0.68116%
2 45,0968 @ 45.0928 -0.0040 50.2300 50.3287 2.0113 54.61 87.9637 0.3591 0.00098 -0.0733 | -0.00016%
50 5 451218 @ 45.1136 -0.0082 50.2220 50.3893 2.0150 54.67 72.0480 0.2942 0.00081 -0.1500 = -0.00033%
¢ lcu-003pP 12 45.0717 | 45.0542 -0.0175 50.2113 50.3547 2.0117 54.61 64.1305 0.2618 0.00072 -0.3204 | -0.00071%
' 2 449693 @ 44.9659 -0.0034 50.2300 50.2357 2.0033 54.49 74.9246 0.3059 0.00084 -0.0624 = -0.00014%
100 5 45,0799 | 45.0726 -0.0073 50.2880 50.3557 2.0060 54.68 64.1217 0.2618 0.00072 -0.1335 | -0.00030%
12 | 45.0688 | 45.0511 -0.0177 50.3027 50.3310 2.0057 54.67 64.7936 0.2645 0.00072 -0.3237 | -0.00072%
2 425853 | 42.5826 -0.0027 50.2537 50.0100 2.0237 54.32 59.6855 0.2554 0.00070 -0.0497 | -0.00012%
50 5 42.8876 @ 42.8824 -0.0052 50.2600 50.3143 2.0280 54.66 45.6993 0.1955 0.00054 -0.0951 = -0.00022%
cz | cu-30zn 12 42.8820 | 42.8711 -0.0109 50.3187 50.2450 2.0300 54.65 39.9189 0.1708 0.00047 -0.1995 @ -0.00047%
2 42.8827 @ 42.8804 -0.0023 50.3157 50.3173 2.0237 54.71 50.4843 0.2160 0.00059 -0.0420 = -0.00010%
100 5 42.8385 | 42.8335 -0.0050 50.2853 50.2667 2.0250 54.63 43.9653 0.1881 0.00052 -0.0915 @ -0.00021%
12 | 429053 | 42.8956 -0.0097 50.3100 50.2257 2.0290 54.62 35.5445 0.1521 0.00042 -0.1776 | -0.00041%
2 39.2059 | 39.1308 -0.0751 50.1437 54,5033 2.0183 58.88 1531.5100 7.8733 0.02157 -1.2754 | -0.00325%
50 5 39.3594 | 39.2421 -0.1173 50.1400 545267 2.0300 58.93 956.1124 49152 0.01347 -1.9905 @ -0.00506%
7 Zn 12 40.1308 | 39.8802 -0.2506 50.0440 55.5000 2.0223 59.82 838.4524 4.3104 0.01181 -4.1894 @ -0.01044%
2 40.1894 | 40.0564 -0.1330 50.1063 55.6000 2.0207 59.99  2662.2573 13.6863 0.03750 -2.2170 = -0.00552%
100 5 39.3044 | 38.9752 -0.3292 50.1083 54,5700 2.0200 58.92 2683.8364 13.7972 0.03780 -5.5875 @ -0.01422%
12 | 40.4185 | 38.7976 -1.6209 50.1120 56.0500 2.0203 60.47 | 5365.1028 275812 0.07556 | -26.8072 -0.06632%
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HEAT EXCHANGE SYSTEM SOLUTION
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A D B4 29O TAR—5— (Dynamic Descaler)
aEE . Precision Dynamics, INC.

EFr : P.0.BOX 1595, Burleson, Texas 76097 U.S.A.
REHE © WDl #kxX &4t

EFRr © T210-0847 )& X £A 3-12-10
BEES : 044 - 201 - 6822

FAX &= : 044 - 344 - 2122
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REERKL : 044 - 201 - 6822
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HEAT EXCHANGE SYSTEM SOLUTION
*RA LB EE, EXOHFHCBAICH L TARESE, EONCEROFUTERTSES,
s BRAHRAATY  RAREEM LA RERBOBENHH5E. [IANBVRIIEMOFAZEZT D,

[(RE] -BRZEEFALTC.EFBL/KK/BENSES T T EELGEVRETURLVF/BIORVFIZRE,

(] - HEKAMIREAEL BT L THRET HC & PhITER)

(ERLDEE] - HEZTET—FL— FMDS) ESHD &,

3. #ARR. RS IEHR

1% CAS No. EHE
7K 7732-18-5 76%
1BIEKFRKB & 7647-01-0 9%
R/ EEE /A 15%

4 ISREE

[RAL=I5A] ZEXOHFBLZAICH L. REICSE, BONNIEMOFLETERIT S,

[REICHELEGE] RK/ vy I—ERABTECEND, REREAE LESERIIEMOFHETERIT S,

[BICA-1=1HA] KEOKTHSEEN, 3089 FLOXZBFALTVWSIBEFAREA S IS L THREZERIT.
BEONCERMDFLTERIT S,

[(BRARAATER] BEICHM TAEOKREFAERFLE., EONCEMODFLEZIT5,

5. KKFFDIRE
CHAFI] TRK., 83K, 8, REEAR, B8, S8H
CEIEAR] F#tE. BDAKDIGE. EONCRBERETIBRICHT,

6. BHEFOEE

[AMRIZH S 2FREE] FECBLIREREZERT S,

REBICRT HIBFEE] RE~NOBRHZET S,

[(BrEAZE] AIRGRY. YIRFETRESELY LTEHR, RKEDKTHRY 5, XF. ExBEY—F (EE)
FrE wSEY—FZEETHNT S, (K0.02m3 123t LT, EE 500g DEIE TRE-EREY—F),

7.{HX$&L\]&U1%%"J:G)5I§
kLY
[EATEIR K] - IRA. BEADEMER T, BICALGHWLS ICEYLRREREZERT 5,
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- RIRWDERTOE 121X, FEL. EKBRFORBEERITS,
CEEEE] - #BSOBRVMEFRFTERYIES.
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[(ZREIKLEEEE] - RRLVEEF., S<CFREVEZTS,
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DEYIGRESH] - SREEFAL T, EFALZEIT, BELEETRERNICTREY %,
CRLUSKEBLEBKI VT TORENIFELL,

8. REM LR UVRERE
(FRfE*tEK] - BUIRVMEATICIE, BUGBMIEEZERT 5,
SELITFRLD, RBEEORFERIT S,
(EBRE] - RERE

[BrREE]

[HEEKFKAR] BREEFESS (1979) TWA 5ppm, 7. bmg/m3
ACGIH (1996) TLV 5ppm
OSHA PEL 7mg/m3

(REE] - @E
[FFIRERDORER] IFIR{RER
[FORHEE] REFR
[(BEDfRER] RFERER
[(RERUVEHDORER] RER
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HEAT EXCHANGE SYSTEM SOLUTION

9. I R MELFRMEE

WIRA IR [i#&] ERE [20 mm. Hg. ]
) (FEIAfa] REFE (TR [1.27]
=N [Ih-74-81] RER(JFILEERIE=) [2.0]

pH [pH <2] KiatE [sE&KiE]
b= [100°C] Bl [ L]

tbE [1.06] L= [-17°C]
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Cupper/Nikel 90/10  25.9mpy
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