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THERMINOL" VP-1

heat transfer fluid

Physical and chemical characteristics

Therminol VP-1 heat transfer fluid is usable as a liquid or as a boiling-condensing heat transfer medium up to 400°C (750°F). It is
miscible and interchangeable (for top-up or design purposes) with other similarly constituted diphenyl oxide/biphenyl fluids.

Therminol VP-1 has a low viscosity between its melting point (12°C/54°F) and the temperature at which it vaporizes (257°C/495°F).
In geographic areas where the system may be exposed to temperatures below this level, all piping that may contain the fluid in its
liquid state should be heat traced.

The recommended maximum bulk and film temperatures for Therminol VP-1 are based on industry-standard thermal studies.
Operation at or below these temperature maximums can provide long service life under most operating conditions.

Actual fluid life is dependent on the total system design and operation and can vary by heat transfer fluid chemistry. As fluid ages
under normal operating conditions, a vapor phase fluid will accumulate low-boiling contaminants such as air, water and
degradation products. These noncondensables should be vented from the system as necessary to a safe location away from
personnel and sources of ignition and in compliance with applicable regulations and laws. Venting noncondensables is

also necessary to avoid aberrations in temperature control. Each user or group of users, if arranged in series that operate after the
same control valve, should have at least one vapor accumulator (VA) installed for detecting and venting noncondensables. This is
especially true if close temperature control is needed.

Therminol VP-1is exceptionally heat stable. However, care must be taken to avoid overheating, which could lead to deposition of
solids on the heating surfaces of the vaporizer. Circulation rates in the heater should be selected to limit skin temperatures to
reasonable values, with due consideration to the cost of replacing damaged fluid and the cost of maintaining an adequate heat
flux. This is normally accomplished by the vaporizer or heater manufacturer in the course of recommending a particular unit and
stipulating its operating parameters.
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is specifically designed to meet the demanding requirements |
of vapor phase systems. It combines exceptional heat stability I
and low viscosity for efficient, dependable, uniform
performance in a wide optimum use range.
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Therminol VP-Tis available globally. Contact your local Eastman Therminol sales representative for more information.

For more information about vapor phase system design, operation, and safety, refer to the Vapor phase design guide or the Therminol VP-1safety data sheet (SDS).



Typical properties®
I

Appearance Clear, water-white liquid
Composition Biphenyl/diphenyl oxide (DPO) eutectic mixture
Maximum bulk temperature 400°C (750°F)
Maximum film temperature 430°C (800°F)

Normal boiling point 257°C (495°F)
Crystallizing point 12°C (54°F)

Flash point, COC (ASTM D92) 124°C (255°F)

Flash point, PMCC (ASTM D93) 110°C (230°F)
Autoignition temperature (ASTM E659) 601°C (1,114°F)
Autoignition temperature (DIN 51794) 621°C (1,150°F)
Coefficient of thermal expansion at 200°C 0.000979/°C (0.000544/°F)
Heat of vaporization at maximum use temperature 206 k]/kg (88.7 Btu/Ib)
Total acidity (ASTM D664) <0.2 mg KOH/g
Average molecular weight 166

Pseudocritical temperature 499°C (930°F)
Pseudocritical pressure 331 bar (480 psia)
Pseudocritical density 327 kg/m? (20.4 Ib/ft3)
Sulfur content (ASTM D7691) <10 ppm

Copper corrosion (ASTM D130) <<la

Moisture content, maximum (ASTM E203) 300 ppm

Volume contraction on freezing 6.27%

Volume expansion on melting 6.69%

Surface tension in air at 25°C 36.6 dynes/cm
Dielectric constant @ 23°C (ASTM D924) 3.35

“These data are based on samples tested in the laboratory and are not guaranteed for all samples. Contact us for complete sales
specifications for Therminol VP-1 fluid. Does not constitute an express warranty. See disclaimer on the back page of this brochure.

r-r-lul travafer Muid calvulaton
To create your own customized table
with preferred properties, units of measure,
and temperature intervals, visit
Therminol.com/resources
@ and download the Therminol heat transfer fluid calculator.

e Care

For technical service, visit the contact page of our website, Therminol.com.



Liquid properties of Therminol VP-1 heat transfer fluid by temperature®
(SI units)

Liquid Liquid

Liquid heat Heat of Liquid thermal Vapor
Temperature density capacity | vaporization | enthalpy® | conductivity Liquid viscosity© pressure?
°C °F kg/m3 kl/(kg-K) kl/kg kl/kg W/(m-K) cP (mPa-s) ¢St (mm?s) kPa
12 54 1,070 1.523 4190 0.0 01370 5.48 512 —
20 68 1,064 1.546 414.7 12.3 01363 429 403 0.001
30 86 1,056 1.575 4093 279 01353 3.28 31 0.004
40 104 1,048 1.604 4039 438 01344 2.60 248 0.009
10) 122 1,040 1.633 398.6 60.0 01333 212 2.03 0.019
60 140 1,032 1.662 3933 76.4 01323 1.76 171 0.041
70 158 1,024 1.690 3881 93.2 01312 1.49 146 0.081
80 176 1,015 1719 3829 110.2 01300 1.28 1.26 0153
90 194 1,007 1.747 3778 1276 01289 112 m 0.276
100 212 999 1775 372.7 145.2 01277 0.985 0.986 0.477
10 230 991 1.803 3676 1631 01264 0.875 0.884 0.795
120 248 982 1.831 362.6 181.2 01252 0.784 0.798 1.28
130 266 974 1.858 3575 1997 01239 0.707 0.726 2.00
140 284 965 1.886 352.6 2184 01225 0.642 0.665 3.05
150 302 957 1913 3476 2374 01212 0.585 0.612 4.52
160 320 948 1.941 3427 256.7 0mn97 0.537 0.566 6.56
170 338 940 1.968 3377 276.2 01183 0.494 0.526 9.31
180 356 931 1995 332.8 296.0 01168 0457 0.491 13.0
190 374 922 2.021 3279 3161 01153 0.424 0.460 178
200 392 913 2.048 3230 336.5 01138 0.395 0.432 239
210 410 904 2.075 318.0 3571 01122 0.368 0.407 317
220 428 895 2101 313.0 378.0 01106 0.345 0.385 415
230 446 886 2128 308.0 3991 01089 0.324 0.366 53.6
240 464 877 2154 303.0 420.5 01072 0.305 0.348 68.4
250 482 867 2181 2979 442.2 01055 0.288 0.332 86.3
260 500 857 2.207 2927 4641 01038 0.272 0.317 108
270 518 848 2.234 2875 486.3 01020 0.258 0.304 133
280 536 838 2.260 282.2 508.8 01002 0.244 0.292 163
290 554 827 2.287 276.8 531.6 0.0983 0.232 0.281 198
300 572 817 2314 271.2 554.6 0.0964 0.221 0.271 239
310 590 806 2.341 265.6 5778 0.0945 0.21 0.262 286
320 608 796 2.369 2597 6014 0.0925 0.202 0.254 340
330 626 784 2.397 253.8 625.2 0.0905 0193 0.246 401
340 644 773 2.425 2476 6493 0.0885 0185 0.239 470
350 662 761 2.454 2413 673.7 0.0864 0177 0.233 548
360 680 749 2.485 2347 698.4 0.0843 0170 0.227 635
370 698 736 2.517 2278 723.4 0.0822 0.164 0.222 732
380 716 723 2.551 220.7 748.7 0.0800 0158 0.218 840
390 734 709 2.588 213.2 774.4 0.0778 0152 0.214 959
400 752 694 2.628 2053 800.5 0.0756 0146 0.21 1090
410 770 679 2.674 1970 8270 0.0733 04 0.208 1230
420 788 662 2729 188.0 854.0 0.0710 0137 0.206 1390

*Maximum recommended bulk temperature 400°C (750°F). These data are based on samples tested in the laboratory and are not guaranteed for all samples. Contact us for
complete sales specifications for Therminol VP-1fluid.  ®The enthalpy basis is liquid at the crystallizing point 12°C (53.6°F).  <1cSt =1mm?4s and TmPa+s=1cP 9100 kPa =1 bar



Liquid properties of Therminol VP-1 heat transfer fluid by temperature®
(English units)

Liquid Liquid
heat Heat of Liquid thermal Vapor
Temperature Liquid density capacity vaporization | enthalpy® | conductivity Liquid viscosity* pressure?
°F °C Ib/gal  Ib/fe | Btu/(IbF) Btu/Ib Btu/Ib Btu/(fthF) | Ib/(fth)  cSt(mmzs) | psia
54 893 668 0364 180.2 01 00792 132 508 —
60 891 667 0366 179.4 23 00790 18 458 —
80 884 661 0374 176.8 97 00784 8.64 337 —
100 876 655 0382 1743 173 00778 6.60 260 0,001
120 869 650 0390 717 250 00772 5.23 208 0003
w [ s s 0397 169.2 329 00765 426 171 0.006
160 853 638 0.405 1667 409 00758 3.55 143 0013
180 846 633 0412 164.2 491 00750 301 123 0025
200 838 627 0420 1618 574 00743 2.59 107 0048
20 T >3 o 0.427 159.4 659 00735 226 0938 0087
240 823 615 0435 1569 74.5 00727 199 0834 0151
260 815 610 0.442 154.5 833 00719 177 0749 0.251
280 807 604 0.449 152.2 92.2 00710 159 0677 0.404
00 R s 0.457 1498 1012 00701 143 0617 0629
320 160 791 592 0.464 1474 104 00692 130 0.566 0951
340 171 783 586 0.471 1451 198 00683 118 0.522 140
360 182 775 580 0478 w27 1293 00674 109 0483 202
380 193 767 574 0485 140.4 1389 0.0664 100 0.450 285
400 204 759 568 0492 1380 1487 00654 0926 0.421 394
420 216 750 561 0.499 1356 1586 00644 0859 0395 535
440 227 742 555 0.506 1332 1687 00633 0.800 0372 715
460 238 733 549 0.5% 1308 1789 00622 0.747 0352 941
480 725 542 0.521 128.4 189.2 0.0611 0700 0333 122
500 716 535 0.528 1259 1997 00600 0.658 0317 156
520 706 528 0.535 1234 2103 00589 0.620 0303 198
540 697 522 0.542 1209 211 00577 0585 0.289 248
560 688 514 0549 183 2320 00565 0.553 0277 307
580 678 507 0.556 15.6 2430 00553 0.524 0.267 376
600 316 668 500 0.563 119 254.2 0.0540 0498 0257 457
620 327 658 492 0.571 1100 2655 00527 0474 0.248 551
640 338 647 484 0.578 1071 2770 00514 0.451 0.241 6538
660 349 636 476 0.586 1041 2887 0.0501 0431 0.234 781
680 360 625 467 0.594 1010 3005 00488 0.412 0227 921
700 371 613 459 0602 977 3124 0.0474 0.394 0222 108
720 382 601 449 0.612 94.2 3246 00460 0378 0217 125
740 393 588 439 0622 90.6 3369 0.0446 0363 0213 145
% R -+« 0633 86.8 349.4 00431 0349 0.210 167
0 JEO - 4 0.646 826 362.2 00417 0335 0.207 191
800 543 406 0.662 781 3753 0.0402 0323 0.205 218

“Maximum recommended bulk temperature 400°C (750°F). These data are based on samples tested in the laboratory and are not guaranteed for all samples. Contact us for
complete sales specifications for Therminol VP-1fluid.  ®The enthalpy basis is liquid at the crystallizing point 12°C (53.6°F).  1cSt =1mm?/4 and TmPa-s=T1cP 4100 kPa =1 bar



Vapor properties of Therminol VP-1 heat transfer fluid by temperature®
(SI units)

Vapor Vapor Vapor thermal

Temperature Vapor density heat capacity enthalpy® conductivity Vapor viscosity©

°C °F kg/m?3 kl/(kg-K) kl/kg W/(m-K) mPa:-s cSt
12 54 — 0.976 4190 0.0081 0.0057 —
20 68 — 1.00 4270 0.0085 0.0059 —
30 86 0.00023 1.04 4372 0.0090 0.0061 —
40 104 0.00055 1.07 4477 0.0095 0.0063 —
50 122 0.00120 110 458.6 0.0100 0.0065 —
60 140 0.00245 114 4698 0.0105 0.0067 2720
70 158 0.00473 117 4813 0.010 0.0069 1450
80 176 0.00866 1.20 493.2 0.016 0.0071 817
90 194 0.0152 1.23 505.3 0.0121 0.0073 479
100 212 0.0256 1.27 5178 0.0126 0.0075 293
10 230 0.0415 1.30 530.7 0.0132 0.0077 185
120 248 0.0651 133 5438 0.0137 0.0079 121
130 266 0.0994 136 5572 0.0143 0.0081 81.5
140 284 0.148 1.39 571.0 0.0148 0.0083 56.3
150 302 0.214 1.42 585.0 0.0154 0.0085 398
160 320 0.303 1.45 5994 0.0160 0.0087 28.8
170 338 0.422 1.48 614.0 0.0166 0.0089 21.2
180 356 0.575 1.51 6289 0.0171 0.0091 159
190 374 0.771 1.54 644.0 0.0177 0.0094 121
p{o]0] 392 1.02 1.57 6594 0.0183 0.0096 938
210 410 1.33 1.60 6751 0.0189 0.0098 736
220 428 171 1.63 691.0 0.0195 0.0100 5.85
230 446 217 1.66 7071 0.0201 0.0102 4.70
240 464 2.72 1.68 7235 0.0207 0.0104 3.82
250 482 3.38 171 7401 0.0213 0.0106 313
260 500 417 1.74 7569 0.0219 0.0108 2.59
270 518 5.09 177 773.8 0.0226 0.0110 216
280 536 617 179 7910 0.0232 0.0M2 1.82
290 554 742 1.82 808.3 0.0238 0.014 1.54
300 572 8.86 1.84 825.8 0.0245 0.0116 1.31
310 590 10.5 1.87 8434 0.0251 0.0118 113
320 608 12.4 190 8611 0.0258 0.0120 0.970
330 626 14.6 192 8790 0.0264 0.0122 0.841
340 644 170 195 896.9 0.0271 0.0124 0.731
350 662 198 197 915.0 0.0277 0.0126 0.639
360 680 229 2.00 9331 0.0284 0.0129 0.560
370 698 265 2.03 951.3 0.0291 0.0131 0.493
380 716 305 2.05 9695 0.0298 0.0133 0.435
390 734 350 2.08 9877 0.0304 0.0135 0.384
400 752 401 21 1,005.8 0.03Mm 0.0137 0.341
410 770 458 214 1,024.0 0.0318 0.0139 0.302
420 788 52.4 217 1,042.0 0.0325 0.0140 0.268

“Maximum recommended bulk temperature 400°C (750°F). Vapor properties given for saturated vapor. These data are based on samples tested in the laboratory and are
not guaranteed for all samples. Contact us for complete sales specifications for Therminol VP-1fluid.  °The enthalpy basis is liquid at the crystallizing point 12°C
(53.6°F).  <1cSt=1Tmm?4 and TmPae«s =1cP



Vapor properties of Therminol VP-1 heat transfer fluid by temperature®
(English units)

Vapor Vapor Vapor thermal

Temperature Vapor density heat capacity enthalpy® conductivity Vapor viscosity©

°F °C Ib/fe2 Btu/(Ib-°F) Btu/Ib Btu/(ft-h-°F) Ib/(ft-h) mPa-s
54 — 0.233 180.3 00047 00138 0.0057
o [N _ 0.236 1818 00048 0.0140 00058
80 — 0.246 186.6 0.0051 00145 00060
100 — 0.253 1916 00054 00150 0.0062
120 000007 0.263 196.8 0.0057 00156 0.0064
1 0.00015 0.272 2021 00061 00161 00067
160 000032 0.280 2076 0.0064 00167 00069
180 0.00061 0.289 2133 00068 00172 00071
200 000113 0.299 2192 0.0071 00178 00073
220 000199 0306 2252 00074 00183 0.0076
20 KO 000334 0315 2314 00078 0.0189 0.0078
260 0.00541 0323 2378 0.0082 0.0194 0.0080
280 138 0.00846 0332 2443 0.0085 00200 0.0083
300 149 00128 0339 2510 00089 0.0205 0.0085
T 160 | 00189 0347 2578 00092 00211 00087
340 171 00273 0356 26438 0.0096 0.0217 00090
360 0.0384 0363 2720 00100 00222 00092
380 0.0529 0370 2793 00104 00228 00094
400 00717 0378 2867 00107 00233 00097
420 0.0954 0387 294.2 00111 00239 00099
440 227 0125 0.394 3019 0.0115 0.0245 0.0101
460 238 0162 0.402 3097 0.0119 00250 00103
480 249 0.206 0.409 3176 00123 00256 0.0106
500 260 0.260 0416 3256 00127 0.0261 00108
520 0325 0423 3337 00131 00267 0010
540 0401 0430 3419 00135 00272 00113
560 0492 0437 350.2 00139 00278 00115
580 0.597 0.445 3586 00143 00284 00117
600 316 0.720 0.452 3671 00147 00289 00119
620 327 0862 0457 3756 0.0151 0.0295 0.0122
640 338 103 0.464 384.2 0.0156 0.0300 0.0124
660 349 122 0.471 3928 0.0160 0.0305 0.0126
680 143 0478 4014 00164 00311 00129
700 168 0485 4101 00169 00316 00131
720 196 0.492 4188 00173 00322 00133
740 229 0.500 4275 00177 00327 00135
O 404 | 266 0.507 4362 00182 00332 00137
780 416 308 0.516 4448 00186 00338 0.0140
800 357 0.526 4534 0.0191 00343 00142

Maximum recommended bulk temperature 400°C (750°F). Vapor properties given for saturated vapor. These data are based on samples tested in the laboratory and are
not guaranteed for all samples. Contact us for complete sales specifications for Therminol VP-1fluid.  °The enthalpy basis is liquid at the crystallizing point 12°C (53.6°F).
1cSt =Tmm?/ and TmPass =1 cP



Total Lifecycle Care”™

Expert global System design
assistance support

o
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Total Lifecycle Care is a comprehensive service that uses analytics, @ =<
Environmental Start-up

sampling and training to prevent heat transfer system failures, ensuring Ty e

safe, efficient and uninterrupted operations. P
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» Offers industry-leading technical support Flush and o
* Provides data through Fluid Genius™ for informed decision-making TGHERED e i
* Helps minimize unexpected downtime and maintenance costs @ Total

. . L C e Lifecycle Care
* Assists in maximizing fluid life
* Enables safe working environments through tailored safety training Fluid sampling Compliance

and analysis assurance

. © Safet o
* Helps keep systems running smoothly E oateyl
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e Compliance support o
Our team provides guidance to help
you achieve and maintain regulatory

Comprehensive
support services

« In-service heat transfer © compliance related to safety, health
fluid sample analysis and environmental standards, ensuring
Eastman provides comprehensive your operations meet the necessary

testing services to extend heat transfer requirements.

fluid life and ensure system performance « Environmental impact

by detecting contamination, moisture
and degradation through key tests like
acid number, viscosity, insoluble solids
and moisture content.

e Fluid Genius™ A
Fluid Genius is a web-based portal and
sampling service that simplifies fluid \_/ Operational and safety
sample management by providing awareness frqining
expert analysis, fluid condition
monitoring, lifespan prediction, early ¢ Operational training -
maintenance alerts, technical support Eastman’s customized training programs .{é},
and access to a comprehensive improve expertise in fluid selection
knowledge base. Learn more at and heat transfer system operation for
fluidgenius.net. technicians, supervisors, maintenance
staff and engineers through core and
Opera’rional efficiency ;pecialized sessions to enhance design,
improve safety and reduce costs.
o System design support .
Eastman collaborates with leading %:5;} * Safety awareness training

manufacturers to provide expert
support in heat transfer system design,
performance, fluid selection, and
compliance, offering seminars, technical
visits, and on-site audits to improve
system reliability and efficiency.

o Start-up assistance

Eastman offers start-up assistance

by reviewing procedures and
recommending improvements to
streamline systems and reduce common
issues, with support available from local
technical specialists or on-site visits.

o Flush and refill guidance

Therminol FF is specially formulated

to clean liquid-phase heat transfer
systems. After flushing with Therminol
FF, refill the system with the appropriate
Eastman heat transfer fluid to ensure
optimal performance. Contact your local
Eastman technical specialist to learn
more and get expert guidance.
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Eastman supports your sustainability
goals by advising on waste heat recovery
and water-lean utility deployments
using Therminol products to reduce CO,
emissions and water consumption.

At Eastman, we approach safety with

a zero-incident mindset. We offer our
customers safety awareness training that
focuses on the design start-up, operation
and maintenance of heat transfer fluid
systems to help ensure safe, efficient
operations.

Expert global assistance

Get direct access to experienced
technical service specialists who can help
answer questions regarding heat transfer
fluid selection, system start-ups, system
design and operational issues.

©



For more information, visit therminol.com.

EASTMVMIAN

Eastman Corporate Headquarters
PO. Box 431
Kingsport, TN 37662-5280 U.S.A.

U.S.A. and Canada, 800-EASTMAN (800-327-8626)
Other locations, +(1) 423-229-2000

eastman.com/locations

Although the information and recommendations set forth herein are presented in good faith, Eastman Chemical
Company (“Eastman”) and its subsidiaries make no representations or warranties as to the completeness or
accuracy thereof. You must make your own determination of its suitability and completeness for your own

use, for the protection of the environment, and for the health and safety of your employees and purchasers

of your products. Nothing contained herein is to be construed as a recommendation to use any product,
process, equipment, or formulation in conflict with any patent, and we make no representations or warranties,
express or implied, that the use thereof will not infringe any patent. NO REPRESENTATIONS OR WARRANTIES,
EITHER EXPRESS OR IMPLIED, OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR OF ANY
OTHER NATURE ARE MADE HEREUNDER WITH RESPECT TO INFORMATION OR THE PRODUCT TO WHICH
INFORMATION REFERS AND NOTHING HEREIN WAIVES ANY OF THE SELLER'S CONDITIONS OF SALE.

Safety Data Sheets providing safety precautions that should be observed when handling and storing our products
are available online or by request. You should obtain and review available material safety information before
handling our products. If any materials mentioned are not our products, appropriate industrial hygiene and other
safety precautions recommended by their manufacturers should be observed.

© 2026 Eastman. Eastman brands referenced herein are trademarks of Eastman or one of its subsidiaries or are
being used under license. Non-Eastman brands referenced herein are trademarks of their respective owners.
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