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Abstract

This translation project consists of the fragment’s translation of the book Liquid
Intelligence by Dave Arnold and translation analysis. Particular attention was paid to the genre-
specific features of the book, as well as the challenges of rendering and analysing culinary
discourse in translation. It was established that these lexical units present considerable complexity
in the field of translation. Furthermore, we found that culinary discourse serves not only as a
means of conveying information, but is also capable of conveying the cultural characteristics of
different countries. It is key to preserving the informational accuracy and professional focus of the
book. In order to translate culinary discourse adequately, we based our analysis on the
classification by Lucia Molina and Amparo Hurtado Albir. The analysis provided examples of
source and target texts with a detailed explanation of the choice of specific translation techniques.

Keywords: translation analysis, genre-specific features, culinary discourse, informational
accuracy, translation techniques.

AHoOTAaIA

Leit nepexiiagabKuil MPOEKT CKIATAETHCS 3 MEPEKIANy YPUBKY KHUTH [leliBa ApHOIbIa
«Liquid Intelligence» Ta mnepekiaganbKoOro aHamizy. YBara Oyna MNpuAiIeHA >XaHPOBUM
0COOJMBOCTSIM KHHTH, TpoOJIeMi BIATBOPEHHS Ta aHAII3y NMEpeKsaay KyJiHApHOTO IHCKYpCY.
BceranoBieHo, 110 11l JIGKCMYHI OJUHUII € JOBOJI CKJIQJHUMH SBHUIIAMHU B Taixy3i MepeKiany.
Takosx OyI10 3'1COBaHO, IO KYJIIHAPHUHN TUCKYPC CIYTy€E HE JIHIIe 3aco00M mepenadi inopmarrii,
a W 37aTHUN mepenaBaTd KyJIbTYpHI OCOONMBOCTI KpaiH. BiH € kmoyoBuM nisi 30epeskeHHs
1H(OPMATUBHOT TOYHOCTI Ta MPOQECIHHOTO CpSIMyBaHHS KHHUTH. JIJIs1 aleKBaTHOTO TEPEKIaTy
KYJIIHAPHOTO JUCKYpPCY MU B3sUIM 32 OCHOBY aHamii3y kinacudikarito Jlrocii Moninu Ta AMiapo
Ypramo Anw6ip. I[lig wac anamizy Oynum HaJaHI MPUKIATN BHXITHOTO Ta IUIBOBOTO TEKCTIB i3
JETATLHUM TIOSICHEHHSIM BUOOPY KOHKPETHUX MEPEKIIaIallbKUX TPUHOMIB.

KurouoBi cioBa: nepexianaibkuii aHais, >kaHpOB1 0COOIMBOCTI, KyJliHapHUI AUCKYPC,
iH(popMaTHBHA TOYHICTH, MEPEKIIAIallbKI TPUHOMH.



Contents

Introduction

Chapter 1. Translation of Liquid Intelligence by Dave Arnold

Chapter 2. Translation analysis of Liquid Intelligence

2.1. Culinary discourse as a type of specialised literature

2.2. Stylistic and genre characteristics of the book Liquid Intelligence

2.3. Translation challenges and strategies when working with culinary literature
2.4. Translation techniques of culinary discourse

Conclusions

References

Appendices



Introduction

The topicality of this translation project focusing on culinary discourse into Ukrainian is
determined by several key factors. Firse of all, there is still no established and generally accepted
equivalent for this concept in science. Instead, scholars interpret it in different ways, which
indicates terminological uncertainty and the need for further research. The second factor is that
culinary discourse is culturally marked. Specifically, it reflects the cultural context and
characteristics of different countries. After all, it encompasses the names of dishes, drinks,
ingredients, recipes and culinary processes, which often lack direct equivalents in the target
language. Such numerous linguistic challenges require the translator to employ new translation
techniques and strategies. Furthermore, in the context of globalisation and intercultural interaction,
the translation of culinary discourse plays an important role. These lexical units serve not only as
a means of representing a country’s cultural characteristics, but also act as a bridge for cultural
exchange and the promotion of cultural heritage. Therefore, we can conclude that all these factors
make the study of culinary discourse translation not only important but also highly relevant today.
Ultimately, these lexical units contribute to the development of a unique form of intercultural
dialogue. And this dialogue underscores the need for further analysis and study of the concept of
culinary discourse in the modern world.

Scholars such as R. Birsanu (The Culinary Text in Translation, 2016), D. Kiaro and L.
Rossato (Food and Translation, Translation and Food, 2015) and others have made a significant
contribution to research into the translation of culinary discourse.

The object of the translation project is lexical units related to the creation, serving, and
consumption of cocktails within culinary discourse in popular science literature.

The subject focuses on the translation techniques used to render the culinary discourse of
Dave Arnold’s book Liquid Intelligence into Ukrainian.

The aim of our project is to translate the fragment of the book and analyse the
translation techniques used to convey culinary discourse.

The tasks are as follows:

- to determine the genre and style of the book;

- to identify the main translation challenges and select the appropriate translation
strategy;

- to translate a fragment of the book into Ukrainian;

- to define and analyze translation techniques used in rendering culinary discourse.

The structure of the translation project. The translation project consists of an
introduction, 2 chapters, references, an annotation, and 1 appendix. The source text consists of 41,
189 characters; the target text consists of 44, 395 characters. The total volume of the translation
project is 36 pages.



Chapter 1. Translation of Liquid Intelligence by Dave Arnold

Source text
Ice, Ice with Booze, and the Fundamental Law
Ice by Itself

Ice is simply frozen water. It doesn’t seem like there would
be that much to say about it. Just put water in your freezer and
freeze it. But in fact, making ice can be quite complicated, and
modern bartenders spend a lot of their time trying to recreate a
specific type of pure, clear ice that was the norm in the days before
mechanical refrigeration. Here is the story of ice, the science
behind it, and why you should care.

CLEAR ICE AND CLOUDY ICE, LAKE ICE AND FREEZER
ICE

Before mechanical refrigeration, people harvested winter
ice from lakes and rivers and stockpiled it in large icehouses for
use throughout the year. By the mid 1800s ice dealers were
shipping lake and river ice from northern locales to points around
the globe, including the tropics. The golden age of the iced
cocktail began. (For more on the subject of the early ice business,
read The Frozen Water Trade; see Further Reading, here ).

How could ice sit through sweltering heat on a non-air-
conditioned boat for many weeks and survive well enough to make
the trip worthwhile? The answer is in a relationship that’s critical
to cocktail making, and we’ll return to it again and again: the
relationship between surface area and volume. The amount of ice
that melts in a given length of time is proportional to how much
heat gets transferred into the ice. The amount of heat transferred
is in turn directly proportional to the surface area of ice exposed
to the environment. As something gets larger, its surface area
increases, but not nearly as fast as its volume does. Tripling the
size of a cube increases the surface area by a factor of 9 (surface

Target text

Jlin, mig y B3a€MOii 3 aIKOrojieM Ta OCHOBHHUH 3aKOH
JIix cam 110 co01

Jlin — e mpocTo 3amep3ia BoJA. 3MAEThCA, 10 MPO HBOTO M CKazaTH
oco0a1Bo Hivoro. [IpocTo HanuiiTe Bogy B MOPO3MIIbHY KaMepy i 3aMopo3bTe 1.
Aue HacTpaB/ii BUTOTOBJICHHS JbOAY MOKE OyTH JTOBOJI CKJIaTHUM IPOIECOM, i
cy4acHi 6apMeHHM BUTpayaroTh 0araTo yacy, HaMararouuch BIATBOPHUTHU IEBHUII
THUII YUCTOTO Ta IPO30POTO JIbONY, KUK OyB HOPMOIO Yy YacH [0 TIOSBU
MEXaHIYHOT 0o 0X0oKeHHs. OTKe, OCh i1CTOpis JIbOAY, HayKa, 1110 CTOITh 3a HUM,
1 IOSICHEHHA TOTO, YOMY BaM BapTO MPHUAUISATH [[bOMY yBary.
[IPO30OPUI JIJ 1 KAJAMYTHMM, IIPUPOJHUM JIIJI TA JIIJI 3
MOPO3UJIbHOI KAMEPU

J1o MosIBM MEXaHIYHOTO OXOJIO/KEHHS JIFOJM 3arOTOBJISUIM 3UMOBHHM JIij1 3
o3ep 1 piuok Ta 30epiranu WOro y BEIMKHX JIbOJOBHSX, 00 BUKOPHCTOBYBATH
IPOTITOM YChOTO POKY. Yke B cepennHi 1800-X pokiB TOProBili Jb0J0M HOYaIH
TPAHCTIOPTYBATH MPUPOJHUM, O3EPHUM 1 PIYKOBUMN JIIJ 13 MBHIYHUX PETIOHIB y
pi3H1 YaCTUHMU CBITY, HaBiTh Y TpomiuHi kpaiHu. Came ToJli moyanacs 30J10Ta ernoxa
KOKTEWJIB 13 JIbOJJOM — MEp10/1, KOJIU SKICHUH MPUPOJHUH JIiJ] CTaB KIFOYOBUM
IHCTpyMeHTOM y pobOoTi OapmeHiB. (JloknagHilie Hpo paHHIO <«JIbOAOBY
inaycTpito» nuB. y kausi The Frozen Water Trade; po3ain «IloganbIie YynTanHs. )

Sk npoay BHABANOCs BUTPUMYBATU IEKydy CIEKy Ha KopaOmi 6e3
KOHJUIIIOHYBaHHS MPOTATOM 0araThbOX THXKHIB 1 30€piraTHcCs JOCTaTHbO J00pe,
o6 Taka MOAOpoX Maja ceHc? BinmoBink KpUETbCA Y CHIBBIJHOIICHHI, SIKE €
KPUTHYHO BKJIMBHUM JIJISI IPUTOTYBAHHS KOKTEWIIB 1 IO SKOTO MU II[e HE pa3
MOBEPHEMOCS: 11€ CIiBBIIHOIIEHHS TUIOII OBEpXHi /10 00’ eMy. KisibKicTh b0y,
110 PO3TaHE 3a MEeBHUM Yac, 3aJIeKUTh BiJ] TOTO, CKIJTLKH TEIlIa BiH MOTJIWHAE. A
KIUIBKICTh TEIUIa, 1[0 MepeaacThes JIboAy, Oe3MocepeIHhO 3aIEeKUTh Bl TUIOIII
HOro TmMoOBepxHI, fKa KOHTaKTye 3 JOBKULIAM. Konu Oynp-skuili 00’€KT
30LIBIIYETHCS B PO3Mipax, IJIOHIa HOro MOBEPXHI TaKOXK 3pOCTa€, aje He Tak
HIBUAKO, SIK 00°€M. 30UIbllIeHHsT KyOa BTpHUYl MPHU3BEAE A0 3POCTAHHS ILUIOIII



area goes by the square : 32 = 9) and the volume by a factor of 27
(volume goes by the third power: 33 = 27). Huge volumes of ice,
therefore, melt much, much more slowly than small volumes of
ice. This fact made intercontinental ice shipments possible, and
this same fact is fundamental to figuring out how cocktails work.

Together, the 27 small ice cubes on the bottom have the
exact same weight and volume as the single cube on the top, but
they have three times the surface area, and therefore three times
the surface water.

You might think that ice harvested from lakes and rivers
would be inferior to ice made from purified water in modern
freezers. Not so. It is crystal clear, while ice from your freezer
typically is not. Cloudy ice is every bit as good at chilling as clear
ice is, but clear ice looks a whole lot nicer in your cocktail. Clear
ice is also easier to carve into whatever shapes you want (big,
beautiful 2%-inch cubes are my favorite). Cloudy ice shatters
when cut and when shaken. Many bartenders believe that the tiny
shards created by cloudy ice shattering in shaking tins water down
their drinks excessively, a statement that is both true and false, as
we will see when we deal with the science of shaking. Regardless,
clear ice is alluring, and pretty much every bartender wants it.
Nothing beats the look of an old-fashioned served over a water
clear hand-cut ice cube. If you don’t care about beautiful clear ice,
go ahead and use cloudy ice-cube-tray ice, just please read the
section on Making Good Everyday Ice here . Your cocktails will
taste just fine. But if you like good things, read on. The next
section tells the strange story of how ice forms and why lake ice
is clear. If all you want to know is how to make your own clear
ice, skip to the section on Making Clear Ice in Your Freezer, here.
HOW ICE FORMS

To understand how to make clear ice, you must understand
how it forms. Lake ice is clear because it is formed layer by layer
from the top down. The crystals first form on the surface of the

nmoBepxHi y 9 pasiB (moma 3pocrae MpomopIiiiHo KBaapary: 3% = 9) Ta
30inbIIeHHs 00’ eMy y 27 pa3iB (00’ eM 3pocTae mponopitiiino kyoy: 3 =27). Tomy
BeJIMKI 00’€MHU JIbOAY TaHYTh HabaraTo MoBuUIbHIIIE, HK Mai. Came mei dakt
3pOoOUB MOXJIMBUMH MIKKOHTHHEHTAJbHI IMOCTaBKH JILOJY 1 BOJHOYAC CIYTYE
dhyHIaMEHTATBPHUM TPUHITUIIOM JIJI1 PO3YMIHHS pOOOTH KOKTEHITIB.

Pa3zom 27 ManeHbKHUX KyOUKIB JIbOJTy Ha JTHI BaXKaTh 1 3aiiMaOTh CTIIIBKH K
MICIIsI, CKUTBKH OJIMH BEIMKUN KyO Ha BEpXYy, aje iXHS MOBEPXHs BTpUYl Oijblia,
a OTXKe, YTBOPIOETHCS BTPHUUI OUIbIIE Talol BOIH.

MoskHa moaymaru, 1o Jija, 3100yTHIl 13 03ep Ta PIuOK, MOCTYMAETHCA
JTBOAY 3 OYMIICHOT BOJM 3 Cy4YaCHHX MOPO3WIBHHX Kamep. Hacmpaszi 1ie He Tax.
Takuii i1 KpUIITAIEBO MPO30PUM, TOMI SIK JIiJ 13 BaIOi MOPO3HIBHOI KaMepu
3a3BHuail kKanamyTtHuil. KanamyTHUit 1Tig Tak camo 100pe 0XOJI0IKy€e HAMol, 5K 1
IIPO30pHii, aje MPO30pHii BUTIIANAE HAGaraTo mpuBaGIMBilIe y KOKTeim. Moro
TaKOX JIeTIIe Hapizatu y gopmu (Moi ymroOneHi GopMyBaHHS — BENHKI TapHi
Kyou po3mipoMm 2% mroiima). KanmaMmyTHHI 117 po3TiTaEThbesl HA OPY3KH IMiJ 4Yac
Hapi3aHHs a0o 30uBaHHs B mIelikepi. barato G6apMmeHiB BBaXKaroTh, IO JpiOHI
KpUXKaHl OCKOJIKH, SIKi YTBOPIOIOTbCSI MPU PO3OUTTI KaaaMyTHOTO IIbOAY B
mieikepi, HaATo po30aBISIOThH HaMii — TBEPAKEHHS, sIKE BOJHOYAC 1 IPaBUJIbHE,
1 momMuikoBe. MM MEpeKOHaeEMOCs y IbOMY, KOJM DO3IJITHEMO HAyKy Ipo
HeNKiHr. Y Oyap-SKoMy pasi Mpo30puil JIij1 MpuBadIitoe, 1 Maiixke KOKeH OapMeH
nparHe oro orpumaru. Hemae HI4Oro Kpamoro, Hi>K BHIVIAJ OJA-(elieHy 3
BEJIMKUM KPHILNTAJIEBO MPO30pUM KyOOM JIbOIy, CPOPMOBAHMM BpYy4HY. SIKII0O
BaM Oaiiy’ke Ha Kpacy HpO30poro JbOAY, MOKHAa CMUIMBO BHKOPHCTOBYBATH
KamamyTHUi 13 ¢opmouok. IIpocto 000B’S3KOBO MpouuTaiiTe PpoO3.iNI
«[IpuroryBaHHs SKICHOTO MOBCSKICHHOTO JbOIY» TYT. Bar KokTeini BiJ 1bOro
HE MOCTPaXJIal0Th. AJie SKIO BU 3BEPTAETE yBary Ha JAPiOHMIN, YUTANTE Jaii.
HactynHuii po3ain po3noBicTh TUBOBHXKHY ICTOPIIO MPO Te, K POPMY€EThCS JiJT 1
YOMY JIbOJIOBI TOKPUBHU 03€P KPUILTATIEBO MPO30Pi. SAKIO0 kK BaM I[IKaBO JIHIIIE, K
3pOoOUTH BIACHUHN MPO30PHUH JIiJ], MEPEXOABTE 10 PO3JLTY «SIK 3poOUTH ITpo30puit
T Y MOPO3HWIIbHIN Kamepi».

SAK ®OPMYETHCA JII

o6 3po3ymiTH, SK BHUTOTOBISATH MPO30OPHM JiJ, MOTPIOHO cHepiry

po3ziOparucs, sk BiH popmyeThest. O3epHUil 111 IPO30pUii TOMY, 110 YTBOPIOETHCS



water and then grow downward, getting thicker and thicker. But
why does the ice form on the top of the lake, and why does it
matter?

Most everything gets denser and shrinks as it cools down.
Water doesn’t. Liquid water is actually densest at around 4°C.
Chilling water below 4°C will actually cause it to expand. This
property is super-duper rare, and is fittingly called the “anomalous
expansion of water.” This anomalous expansion is lucky, because
it means that the densest water—the water that will sink to the
bottom of a lake in winter—isn’t the water that is about to freeze.
The water that is about to freeze—the stuff at 0°C—will float at
the top. If water didn’t behave this way, no aquatic life could
survive the winter in cold climes. It would be frozen out.

Even weirder, while almost everything contracts when it
solidifies, water expands by about 9 percent as it freezes. Ice floats
because liquid water molecules, which are free to move around,
can pack more densely than the rigidly aligned water molecules in
ice. Force from expanding ice is tremendous, easily shattering
rocks and water pipes in winter and bottles of beer accidentally
left in your freezer. The anomalous expansion of water and the
freeze expansion of ice explain why ice forms at the top and grows
down. Because of anomalous expansion, the top of the water is
coldest, so it freezes first, and because of the freeze expansion of
ice, the ice floats on top.

But there is more to clear ice than that. Why doesn’t ice
form as masses of tiny crystals, like snow, instead of in large clear
sheets? The answer has to do with a phenomenon known as
supercooling.

The freezing point of water is 0° Celsius, but water won’t
start to freeze at 0° unless ice is already present. Water needs to be
chilled below 0° to form ice crystals —it needs to be supercooled.
Remember our discussion of surface area and volume: very small
crystals have a very large surface-area-to-volume ratio. Large

MOIIapoBO — 3BepXy BHU3. Kpucranu criouatky GopMyrOThCsl Ha TOBEPXHI BOJIH,
a TMOTIM POCTYTh y TJIIMOWHY, CTAlOYM JeAaji TOBCTIIUMH. AJiE 4YOMY JIiJ
YTBOPIOETHCS CaM€ Ha IOBEPXH1 03epa, 1 YOMY 1€ Ma€ 3HaYCHHS?

BinbIIicTh pe4OBUH CTAIOTh TYCTIIIMMH i 3MEHIIYIOTHCS B 00°€Mi i yac
OXO0JIOJDKEHHs. AJle Bojila — Hi. Pijka Bosa Mae HalHOUIBITY T'yCTHHY TPHOJIHU3HO
3a Ttemmepatypu 4°C. OxonopkeHHs: Boau Hwkue 4°C, HaBHaku, CIpUUYUHSE il
posmupeHHs. L{s BmacTuBicTh HA3BUYAMHO PIJIKICHA 1 IIIJIKOM CITYIITHO MAa€ Ha3BY
«aHOMaJbHE PO3IIUpPEHHS BOAM». Lle aHOManbHE PO3LIMPEHHS — CIIPABXKHS
ynaya. BoHO 03Hauae, 1110 HalTycTila Bojga, TOOTO Ta, SIKa B3UMKY OMYCKA€ThCA
Ha JIHO 03epa, — IIe He BOJA, sIKa 0Ch-0Ch 3aMep3He. Bona, mo HabImKaeTbes 10
TOYKH 3aMep3aHHs, ToOTO Ta, mo Mae TeMmmeparypy 0°C, HaBmakw,
TPUMATHUMETHCS Ha TIOBEpXHi. SIkOM BOHA He MOBOAMIIACS TAaKUM YMHOM, YKOJTHA
BOJHA iCTOTa HE 3Morja O MEpPeKUTH 3UMY B XOJOJHOMY KiIiMati — ii
CEepeIOBHIIE ICHYBAHHS IIPOCTO 3aMeP3JIOo O.

Ille muBHimIE Te, IO TOJI SK Mai>ke BC1 PEYOBHMHHM CTHCKAIOTHCS ITiJT Yac
TBEPIHEHHS, BOJA, HABMAKHU, PO3IIUPIOETHCS MPUOIM3HO Ha 9 BIJCOTKIB IIiJT Yac
3amep3anHs. Jlig TpuMaeThCsi Ha OBEPXHI TOMY, IO MOJICKYJIH P1JIKOi BOJH, SIKi
MOXKYTh BIJIBHO PyXaTHUCS, YUIUIbHIOIOTBCS Kpallle, HI’K KOPCTKO BIIOPSJIKOBaHI
MOJIGKYJIH Y KPHUCTaNIYHI cTpykTypi Jpony. Cuna po3MHpPEeHHS JIhOIY
KOJIOCAJIbHA: BOHA JIETKO PO3KOJIOE€ KaMiHHS Ta BOJOMPOBIJIHI TPYOU B3UMKY, a
TaKOX TULSIIIKY MUBa, BUIAIKOBO 3alIMIIEH] Y MOPO3UJIbHIN Kamepi. AHOMAaJIbHE
PO3MIUpPEHHS BOJIU Ta PO3IIMPEHHS i Yac 3aMep3aHHs MOSCHIOIOTh, YOMY JIif
YTBOPIOETBCSL 3BepXy 1 pocte BHU3. Yepe3 aHOMalbHE PO3ILIUPEHHS
HaNXOJIOJHIIINM JIMILIAETHCS BEPXHIiH 11ap BOAM, TOMY BiH 1 3aMep3a€ mepuium. A
3aBASIKU PO3LIMPEHHIO JHOTY MiJ] Yac TBEPIHEHHS BiH TPUMAETHCS Ha MOBEPXHI.

Axe piu He nuie B iboMy. YoMy J11/1 HE IEpETBOPIOETHCSA Ha Macy JpiOHUX
KpHUCTAIB, K CHIT, @ CTa€ BEIMKUMH ITPO30PUMH TuTacTaMu? BiAmoBiab KPUETHCS
B SIBUIII, SIK€ HA3UBAIOTh MEPEOXOJIOKCHHSIM.

Touxka 3amep3aHHs Boau cTaHOBUTH 0°C, ajie Bojia He IOYMHAE 3aMep3aTH
MM 1iH TeMIeparypi, KO MOPYyd HEMAE BXKe 1CHYI0YOro KpucTaina jiboay. o6
YTBOPUJIMCS KPUCTAIH JbOAY, BOAAa Ma€e 0X0JoHYTH HIxk4e 0°C — ToOTO mpoiTn
CTaH MEPEeOXOJOKeHHs. 3rajaiiMo Halle OOrOBOpPEHHS IUIONIl MOBEpXHI Ta
00’eMy: IyKe Maji KpHCTalIM MalOTh HAJ3BUYAWHO BEJMKE CITIBBIIHOMICHHS



surface areas encourage melting. Even at the freezing point, tiny
crystals want to melt. For ice crystals to grow at 0°, they need
something to grow on—either an existing ice crystal or something
of a similar size and shape, like a speck of dust. Without a place
for crystals to grow, the water will continue to cool below 0°
without freezing—a process called supercooling. As water
supercools, it becomes easier for new crystals to form. Eventually,
in a process called nucleation, a batch of crystals will form in the
supercold water. After nucleation occurs, those initial crystals will
start to grow and the water will heat back up to 0° again. Why?
Water heats up as ice is formed because freezing ice gives off
heat—a counterintuitive fact. Water freezing to ice gives off heat
because it is going from a higher-energy state—a liquid—to a
lower energy state—a solid.

You might think that after the initial nucleation, ice
crystals could continue to form anywhere in a freezing lake. They
don’t. After initial nucleation—once the water has supercooled
and ice crystals have formed—those crystals grow and the
surrounding water heats back up to 0°. Because the growing ice
crystals keep the temperature of the nearby water at or near 0°,
new crystals can’t form. Forming new crystals would require more
supercooling.

As those crystals near the top of the lake grow, they grow
fairly slowly, and they grow clear. Unpurified water contains all
kinds of dissolved and suspended crud: gas, salt, minerals,
bacteria, dust. Crud. But as water freezes onto an existing ice
crystal, it sheds and pushes out impurities such as trapped air, dust,
dirt, minerals, and other contaminants; those things just don’t fit
in ice’s crystal lattice. Very rapid freezing, in contrast, tends to
produce many nucleation sites with smaller crystals; these smaller,
fast-forming crystals can grow around and trap impurities, making
disruptions in the crystal lattice and producing gassy, cloudy ice.

TIJIONII TTOBEPXHI 10 00’eMy. Benmka miioma moBepxHi cripusie TaHeHHIO. HaBiTh
32 TOYKM 3aMep3aHHs JApiOHI KpUCTamu HparHyTh po3tanytd. L1o0 kpucramu
npoy Morau poctu ipu 0°C, iM noTpiOHa MOBEPXHS I «HAPOLITYBaHH» — abo
BXKE ICHYIOUMH KpUCTal JbOAy, ab0o 00’ekT momiOHMX po3MipiB i (opmu,
HampuKIaJ TMOpPOLIMHKA. SKII0 Takoi MOBEpXHI HeMae, BoJa IPOIOBXKYE
oxonokyBarucst Hmwxkdue 0°C  0e3 3amepsaHHA me 1 € Tmpormec
MEPEOXOJOKEHHS. Y  MIpy TEpEOXOJIOMKEHHS BOJAM HOBI  KpUCTaIH
YTBOPIOIOTHCS JIETIIE. 3PEIITO, y MPOIECi, SIKHH HAa3WBAIOTh HYKJICAIIEI0, Y
MePEeOXOJIOKEeHIM BOA1 BUHMKAE mepiia rpyna kpuctanis. Ilicns mykmeamii mi
MOYATKOB1 KPUCTAIIM TOYMHAIOTH POCTH, @ TEMIIEPATypa BOJIU 3HOBY ITiTHIMAETHCS
no 0°C. Yomy Ttak? Ilim yac yTBOpEHHs IbOIY BOJIa HArpiBa€ThCs, ake
3aMep3aHHs CYMPOBOJKYETHCS BHIIJICHHSAM TEIUIa — SIBUIIE, IO CYIEPCUYHUThH

13 HIDKYOIO €HEpTi€lo, BiAIAE TETIO.

Moxe 3parucs, 1O Micas I[OYaTKOBOI HyKJealii KpPUCTaIH JIbOLY
MIPOJOBKYBATHMYTh YTBOPIOBATHCS Oy b-/1€ Y BOJOWMI, IO 3aMep3ae. AJe IbOro
He BinOyBaethcs. Ilicns mepBuHHOT — HykIearii KOJIX BOIA BXE
repeoxonoauacs 1 chopmMyBakCs IEPIi KPUCTAIH — 111 KPUCTAIHA MOYUHAIOTh
POCTH, a HAaBKOJIUIIIHS BojJa HarpiBaeTbes Hazas 10 0°C. OCKIbKY KpUCTAIH, 110
POCTYTb, YTPUMYIOTh TEMIIEpATypy MPUJIErioi BoAX Ha piBHI abo nmodmauzy 0°C,
HOB1 KpPHUCTaJIM YTBOPUTHUCS He MOXyTb. LI[00 BMHMKIM HOBI KpUCTaiH, BOJAa
MTOBHHHA 3HOBY IEPEUTH B CTaH MEPEOXOJIOKCHHS.

Kpucranu 6111 moBepxHi 03epa poCTYTh JOCHTH HMOBUIBHO, TOMY BOHHU
npo3opi. HeouniieHa Bojja MiCTUTh PI3HOMAHITHI PO3UMHEH] i 3aBUCIIL JOMIILIKHU:
ras, ciib, MiHepau, OakTepii, muia. Ycske cMITTSA. Alle KO BOJa HaMep3ae Ha
BXKE€ ICHYIOUMH KpHCTal JIbOJy, BOHA BIJIITOBXY€ Ta BUTICHAE IOMIIIKH —
30KpeMa MOBITPs, 1110 OTPAMUIIO BCEPEAUHY JbOTY, W, OpyA, MiHEpalu Ta 1HII1
3a0pyaHioBayl — 00 11 YaCTMHKU MPOCTO HE MOXYTh YBIUTH B KPUCTAJIYHY
peunTKy Japoay. [yxke mBuake 3amep3aHHs, HaBIaKH, CTBOPIOE OaraTo HEHTPIB
HyKJIealii 3 MaJIUMU KpHCTajamH; Li ApiOHI, MIBUAKO cHOPMOBAHI KpUCTAIH
31aTHI 0OpoCTaTH JOMIIIKAaMH ¥ YTpUMYBaTH iX BCEpEIUHi, MOPYLIYIOUH
KPHUCTAJIUHY CTPYKTYPY Ta YTBOPIOIOUHW Ta30BUil, KaJJAMyTHHH JIiI.



Now we are in a position to understand why standard
freezer ice is cloudy. Ice cube trays freeze water relatively rapidly,
leading to the inclusion of impurities between crystal boundaries
and thus cloudy ice. Ice in a freezer also tends to form from all
sides of its container and grow toward the center of the cube, with
the center freezing last. The water trapped in the center of a cube
has no place to release gas and other impurities, so cloudiness is
guaranteed. Even worse, as the water freezes inside its ice prison,
it builds up tremendous force by freeze expansion, eventually
shattering the outer portions of the ice cube and forming those
mountain peaks you often see in home ice. The solution: get your
freezer to act like a lake, so it freezes ice slowly and from one
direction only.

MAKING CLEAR ICE IN YOUR FREEZER

Large blocks of clear ice are professionally produced for
bartenders and ice sculptors in a machine called a Clinebell
freezer, which acts like nature upside down. Clinebells freeze
single blocks of ice weighing hundreds of pounds by freezing from
the bottom only, constantly stirring the top of the water to prevent
it from freezing over and scouring the surface of the forming ice
to keep air bubbles out. As water freezes in a Clinebell, impurities
are concentrated in the remaining liquid. You throw out the last of
the water with all the impurities before it freezes. | once built my
own version of a Clinebell and froze a 200-pound cylinder (25
gallons) of water. The gallon of water that | threw away at the end
was dark brown and disgusting. Going in, the water appeared
crystal clear. After concentrating, the impurities were quite
apparent.

These ice cubes are arranged just as they were in their
freezer tray. Notice the outsides—which froze first— are pretty
clear. As the cubes continued to freeze, gas came out of solution
and left trails of air bubbles. At some point, the ice formed a shell
around the whole cube, trapping liquid water. When that last stuff

Tenep MokHA 3pO3YMITH, YOMY 3BUYAMHMIA JI1]] 13 MOPO3WIBHOT KaMepHu
BUXOJMTH KalaMyTHUM. JIOTKH JUIs JTbOTy 3aMOPOXKYIOTh BO1Y BiTHOCHO LIBHUJIKO,
YHACJIIOK YOTO JOMIIIIKH MOTPAILISIOTh Y IPOMDKKH MiXK KPUCTAIAMH, 1 JIiJ] CTa€
KaJaMyTHUM. Y MOpPO3WIBHIN Kamepi JiJ Takoxk (OpMyeTbcs 3 yCix OOKiB
KOHTEHepa 1 pocTe 10 LEHTPY KyOHKa, MPUYOMY IEHTP 3aMep3ae OCTAHHIM.
Bopa, 3aMkHeHa B cepeiuHi KyOrKa, He Ma€ MOKJIMBOCTI BUBLJIBHUTH T'a3H Ta 1HIII
JOMIIIIKH, TOX KaJaMyTHICTh HeMuHy4a. [lle ripimie Te, 1o Koy Bojia BcepeInHi
L[BOTO «JIbOIOBOTO YB’SI3HEHHS» 3aMep3a€, BOHA CTBOPIOE BEIIMYE3HUH THCK Yepes3
PO3IIMPEHHS MiJ 4ac TBEPAHEHHS, 1 1Iel TUCK Yy MIJCYMKY PO3KOJIIOE€ 30BHIIIHI
YaCTUHM KyOWKa, YTBOPIOIOUM Ti «TIpChKi MiKH», $SKI YacTo OaynMMo Ha
JIOMalTHBOMY JIbOJI1. PillleHHs mpocTe: 3MyCUTH MOPO3HMIIbHY KaMepy MOBOAUTHCS
SK 03ep0o — 100 JIi] 3aMep3aB MOBUIBHO 1 JIMIIE B OJTHOMY HAIPSIMKY.
BUT'OTOBJIEHHHS ITPO30POI'O JIbOIY B MOPO3MJIbHIN KAMEPI

Benuki 6510KM TpO30pOro JIbOIy BUTOTOBIISIFOTHCS Ha IPOQeciiHOMY piBHI
Uit OapMeHIB Ta JIbOJOBUX CKYJIBNTOPIB y CHEMIaJIbHOMY amapari, SKHiH
HA3MBaIOTh MOPO3WIbHOIO ycTanoBKoro Clinebell. Bona mparitoe sik mepeBepHyTa
Mozens npupoanux ymoB. Clinebell 3amopoxye Benuki OJ0KH JbOIY Barorw y
COTHI (PyHTIB, OXOJOJKYIOUM IX JIMIIE€ 3HM3Y. BepxHili map BOAM MOCTIMHO
NepeMilIyIoTh, 1100 BiH HE 3aMep3aB, 1 JOAATKOBO OYHMILAIOTh MOBEPXHIO JIHOY,
o Qgopmyerbcs, abu TyAW HE MOTpAIUBUIM OyIbOamIkv MOBITps. Y Tpolieci
3amep3anHa B Clinebell toMilkyn KOHIEHTPYIOTbCS B PiAMHI, IO HE NEPEXOAUTh
y mia. OCTaHHIO YacCTUHY BOJM 3 yCiMa JOMIIIKaMH BHJIMBAIOTH JIO TOTO, SIK BOHA
3amep3ae. Komuch s BmacHOpyu 310paB Bepciio Takoro amapara i 3aMOpO3UB Y
HboMy 200-¢pyHTOBUHN LMIiHAP (25 ramoHiB) Boau. ['anoH Boau, SKUN sI BUINB
HaNPUKIHII Mpolecy, OyB TEMHO-KOPHUUYHEBUM 1 IPOCTO OTUAHUM Ha Burisia. Ha
MOYaTKy BOJA 3/1aBajlacsi KPHUINTAJIEBO YUCTOIO, MPOTE IMICHSI TOTO, SIK JIOMIIIKA
CKOHLIEHTPYBAJIMCS B MaJIoOMy 00’€Mi, BOHU CTaJIM LIJIKOM OYEBHIHUMH.

Ili xyOuku JHOMY pO3TAIIOBaHI TOYHO TakK camo, sK y (opmi s
3aMOpO’KYBaHHs. 3BEPHITH yBary: 30BHILIHI Mapu — Ti, 10 3aMeP3JH MEePIIUMHU
— JI0BOJI1 mpo3opl. Y Mipy TOro sk KyOMKH MpOJIOBXKYBalIM 3aMep3aTd, Ta3
BUXOJIUB 13 PO3YHHY, 3aJTUILAI0YH JAHIIOKKH MOBITPSAHUX OynpOamiok. Y neBHui
MOMEHT J1ii cpopMyBaB 000JOHKY HAaBKOJIO BChOTO KyOHKa, y MacTKy MoTpamnuia
pinka Boja BcepenuHi. Konu 1151 ocTaHHS mopiiisi BOAM 3aMep3iia, IOMIIIKaM yKe



froze there was no place for impurities to go and no place for the
freezing water to expand, so you get bulging, fractures, and white
haze.

You don’t need a Clinebell to make good ice. At home,
freeze large blocks of ice in an insulated container with an open
top, like a small Igloo cooler without the lid. The water in the
cooler will start to freeze from the top, because the top is the only
side that’s not insulated. As freezing progresses, the water will
keep freezing from the top, because heat from the freezing water
is conducted more easily through the solid block of ice (a
surprisingly good conductor of heat) than through the insulated
sides. Because most of the water and ice is shielded with
insulation, freezing is slow, which promotes the growth of large
crystals that exclude gases and impurities, which get concentrated
in the remaining liquid water.

If you try to make clear ice starting with cold water you’ll
get lots of air bubbles from trapped gasses.

Fill the cooler fairly high, but not so full that you spill
water getting the thing into your freezer. Use hot water, which has
fewer trapped gases than cold water. Don’t put the hot water
directly in your freezer; let it cool first, but don’t pour it after it
cools or you’ll just trap more gases. (Hot water in a freezer will
partially defrost your food, causing small ice crystals to melt.
When your food refreezes the water will recrystallize on the
remaining large crystals, making those crystals even larger and
ruining the texture of your food.) A couple gallons of water will
take several days to freeze in a standard freezer. Pull the cooler
out of the freezer before it freezes completely, so you can drain off
the impure residue. If you screw up and freeze all the water, no
big deal: you can just cut the unclear stuff off the bottom. It is very
difficult to judge how thick an ice cube is just by looking into the
top of the cooler. I have been fooled into thinking that the water in
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He OyJI0 KyJIu JiBaTUCSA, a caMiil BOII, 110 3aMep3ajia, — KYAH PO3ITUPIOBATHCS
— PO3LIMPIOBATHCS; CaM€ TOMY YTBOPHJIMCS 3IyTTS, TPIIIMHU W OuIsCTHN
CEepIaHOK.

{06 pobutu sikicumit mix, Clinebell To61 He moTpiben. Y momamHix
yMOBaX MOJKHa 3aMOPOXKYBAaTH BEJIHMKI OpPHIIM JIbOAY B 130JIbOBaHIN €MHOCTI 3
BIIKPUTUM BEPXOM — HANpPUKIAJA, y MaJeHbKOMY oxonomkyBaui Igloo 6e3
KpulIKd. Boxa B TakoMy KOHTEHHep1 MOYMHAE 3aMep3aTH 3BEPXY, aJKE BepX —
€IMHAa CTOpoHa Oe3 i3omsawii. Y mporeci 3amMep3aHHs BOJAA TPOJIOBKYE
CXOILIIOBATHUCS CaMe 3BEpPXY, OCKUIBKU TEIUIO BiJl 30HH 3aMEpP3aHHs BiJIBOJUTHCS
3HAYHO JIETTIIE Yepe3 CYIUIbHHIA map oAy (KW, Ha JAUBO, JO0OpE MPOBOIHTH
TEIUIO), HIXK 4Yepe3 yTeryieHi OOKOBI CTIHKH. 3aBISKH TOMY, IO OiNblIa YacTUHA
BOAM Ta JBHOJY 130JIbOBaHA, 3amep3aHHs BinOyBaeTbcs mOBIIBHO. Taka
MOBUIBHICTD CIIPHUSIE POCTY BEJIUKUX KPUCTAIIB JIbOAY, SKI «BIAIITOBXYIOThY ra3u
i TOMIIIKK — BOHU KOHUEHTPYIOTHCS B 3JIMIIKOBIH PinHI.

Skmo HamaraTucsi 3poOMTH HPO3OPHUM JiJl, BUKOPUCTOBYIOUH CIIOYATKY
XOJOAHY BOIYy, Y HbOMY YTBOPUTBCS Oarato MOBITPSHHUX OyIp0amok depes
PO3UMHEHI rasu, U0 3JIMIIAI0THCS BCEPEANHI.

HanoBHu KOHTeIHEp OBOJI BHCOKO, aje He A0 KpaiB — 11100 Bojaa He
nposuiacs, KOJIM TH CTaBUTUMEI HOro B MOPO3WIbHY Kamepy. BuxopucroByit
rapsyy BOJly, aJ’k€ BOHA MICTUTh MEHIIIE PO3UYMHEHHUX rasiB, HDK XxonoaHa. He
CTaB rapsiay BOJy NpsIMO B MOPO3WIbHY KaMepy: CHepIly Jai ilf OXOJOHYTH, aje
He mnepenuBai ii micis OXOJOKEHHSI — 1HAKIIe 3HOBY «3aXOIUID) YCEpEeauHy
Oinpire rasziB. (I'apsya Boga B MOpPO3WJIBHIM KaMepi 4acTKOBO PO3MOPO3UThH
MPOJAYKTH, 3MYCHUBIIM JIpiOHI KpHUCTalu Jboay po3TaHyTH. Komu ixa 3HOBY
3aMep3He, BOJla MEePEKPUCTANIZYEThCS HABKOJIO BEJTMKUX KPHUCTANIB, poOIsUH X
e OUIBIIMMHU Ta ICYIOUM TEKCTypy MpoaykTiB.) Kinbka ranoHiB Boau B
CTaHJApTHIN MOpPO3WIBbHIA KaMmepl 3aMep3aTUMyTh JeKilbka JHIB. Butiaraum
KOHTEWHEp JI0 TOTO, SIK BOJIa TIOBHICTIO TIEPETBOPUTHCS HA JIi, 00 MOKHA OyII0
3MUTH AP 13 JOMIIIKaMH. SIKIIO MPOraBHII MOMEHT 1 3aMOPO3HII yce — He
CTpaIlHO: TPOCTO BIJPDK HEUUCTY dYacTUHY 3HHM3Y. JlyKe BaXXKO Ha OKO
BU3HAYMTH, HACKUIBKUA TOBCTHH ILIap JbOAY YTBOPUBCS, NUBJISUUCH TUIBKU Ha
noBepxHio. Sl i caM He pa3 MOMMJISIBCA, TyMalouH, 10 BOJA Mai’ke MOBHICTIO
3aMep3iia, a HaclpaB/li MaB JInIIe 5—7 CAHTUMETPIB KPHXKaHOT IUTUTH.



my cooler was almost frozen solid, just to find out that | had a
mere 2- or 3-inch-thick frozen slab.

When you remove the cooler from the freezer, don’t
immediately try to cut the ice. Let it sit and temper.
TEMPERING CLEAR BUT TEMPERAMENTAL ICE

All ice is 0°C or colder, but it can be much colder or barely
colder, and if you’re making cocktails, barely colder is better. Cold
ice shatters and is no fun to work with, while ice that has warmed
up to freezing temperature is a pleasure. You can tell the difference
just by looking at it. Look at ice as it comes out of the freezer: it
will take on a satiny appearance as moisture condenses on it and
freezes. Large and exceptionally cold pieces of ice might
accumulate a layer of ice crystals. The ice won’t look wet. This is
a visual indication that your ice is too cold to work with. As it
warms up, however, you will see the ice change from dry and
frosted to wet and clear. When the block is clear and glistening, it
is sufficiently tempered—its temperature has almost reached the
freezing point, and it is ready to be cut or used in drinks.

Ice is a good conductor of heat, so it won’t take long to
temper most of the ice you’ll be working with. Doubling the
thickness of the ice block increases the tempering time by a factor
of 4; a 2-inch-thick slab should temper in less than 15 minutes, a
4-inch block in less than an hour.

Don’t try to speed up the tempering process. Ice straight
out of the freezer is under tremendous stress as it warms. Stress
develops because ice expands (as most substances do) as it warms
up. The ice on the outside warms faster than that on the inside,
causing the outside to expand faster than the inside. Ice left alone
on a counter in air usually withstands this stress just fine, because
air is a poor conductor of heat; but try to speed up the warming
and the ice will crack, just like ice cracks when you throw it
straight from the freezer into a glass of water.

HOW TO MAKE CRYSTAL CLEAR ICE AT HOME
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[Ticna ToOro, sk BU JICTaHETE KOHTEHHEp 13 MOPO3MJIBHOI KamMepH, He
Hamarairecs oJpasy K pi3aTd JijJ. 3ajduinTe HOro Ha MEBHHUM 4ac MOCTOSTH i
«IIPOTEMIIEPYBATHUCS.
TEMIIEPYBAHHS I[TPO30POI'O, AJIE ITPUMXJIMBOTI'O JIbOAY

bynp-sxuit mig mae temmneparypy 0°C abo Hmkue, ane JJig KOKTCHUIIIB
Kpaie odupatu Apyruii Bapiant. [lepeoxonomkenuit i TpiCKaeThes, a TOH, 1110
«BITpIBCS» 0 TEMIIEpATypH 3aMep3aHHs, — 1IealIbHUI y poOoTi. P13HUITIO MOXKHA
MOMITUTH HaBiTh BidyanbHO. Konu B JicTaeTe Jix i3 MOpPO3WIBHOT KaMepH, BiH
HaOyBa€ IIOBKOBHCTO-MATOBOIO BUIJISY: Ha HOro IMOBEpXHI KOHJEHCYETHCS
BOJIOTA, SIKA OJpa3y K 3amep3ae. Bemuki i BUHATKOBO XOJOJHI IIMATKH JIOIY
MOXKYTh HAaKOINMYyBaTH TOHKHI map KpuctaiiB jaboxy. Ilpm npomy nig He
BUTJISIZIA€ BOJIOTUM — L€ Bi3yajibHa O3HAKa TOTO, IO BiH HAJATO XOJOIHHUN IS
pobotu. OgHaK y mpoiieci MPOrpiBaHHs JIiJ 3MIHIOETHCA: BIH MEPEXOAUTH Bij
CYXOro ¥ iHe€BOTO CTaHy JI0 BOJIOTOro Ta mpo3oporo. Ko npomoBuii 610K crae
YUCTUM 1 OJMCKy4uM, BiH BB@XKAEThCA JOCTATHBO TEMIEPOBAaHMUM — HOro
TEMIIeparypa MaiKe JOocCsATiia TOYKM 3aMep3aHHs, 1 TaKWid JIiJ TOTOBHHA IO
Hapi3aHHs a00 BUKOPUCTaHHS B HAMOsX.

Jlin cnyrye rapHUM TIPOBIAHUKOM TEILIA, TOMY TEMIIEpYBaHHS OUTBIIOCTI
JIbOJYy, 3 SIKUM BH IpalioeTe, He 3aiimMae Oarato uacy. [1o/BO€HHS TOBIIMHU
JHOI0OBOTO OJIOKa 30UIBIIYE Yac TEMIEPYBAHHS y YOTHUPH Pa3u: IUIATA JHOIY
TOBIIMHOIO 2 JAOWMHU MTOBUHHA TEMIIEPYBAaTHCS MEHII HIXK 3a 15 XBWINH, TOAIL K
0JIOK TOBIIMHOO 4 JIOMMHU — MEHII HIXK 3a OJHY T'OAHHY.

He namaraiirecs nmpuMIIBHALIMTU Ipolec TemrepyBaHHs. Jlia, mioifHO
BUMHATUN 13 MOPO3WJIBHOI Kamepu, nepeOyBae MiJl BEIUYE3HUM BHYTPIIIHIM
Hamnpy>KeHHsM Yy Mpoleci HarpiBaHHsA. HampyxeHHsS BHUHMKAae TOMY, IO JIiJ
PO3IMIUPIOETHCS (K 1 OUIBLIICT PEUOBUH) Y Mipy HIABHUINEHHS TEMIIEPaTypH.
30BHIIIHI IIApU HPOTPiBalOTbCA MIBUJIIE 32 BHYTPILIHI, IO CIOPUYUHSIE iX
HepiBHOMIpHE po3mupeHHs. Jlia, 3amuiieHuii mpocTo Ha CTUIBHUIN HA TOBITPI,
3a3BHUail 100pe BUTPUMYE TaKe HAMPYKEHHs, 00 MOBITPS] — MOTaHUN MPOBITHUK
terua. OnHaK mpu cpoOi MPUCKOPUTH HArpiBaHHS, JIJ MOTPICKAE€TbCI — TaK
camo, fK 1ie OyBae, SIKIII0 KHHYTH HOT0 3 MOPO3UJIKH MPSIMO Y CKIISIHKY 3 BOJIOHO.
SIK 3POBUTH KPULLITAJIEBO ITPO3OPHUI JIIJ] YIOMA

106 orpumatu nia 6e3 OyapOalIoK, HATMHTE rapsuy BOAy B KyJep.



To ensure bubble-free ice, pour hot water into cooler.

For this size cooler (6.5 gallon), ice will be thick enough
after 24-48 hours.

Invert cooler and allow ice to unmold itself—some water
will spill out.

Shave excess ice shards off bottom of block.

Finished block of bubble-free ice.

Score block on both sides with straight-bladed serrated
knife.

Lightly tap along back of blade with mallet or rolling pin
so ice cleaves into perfect columns.

Using same tapping motion, cut columns into cubes.
CHOPPY CHOPPY: CUTTING CLEAR ICE

Once you have successfully made clear and tempered ice,
you will be surprised to see how easy it is to work with.
Woodworking tools will cut it with ease. Professional ice carvers
use chainsaws, wood gouges, chisels, and electric grinders. In the
bar I mainly use ice picks and a long, straight, inexpensive slicing
or bread knife. Ice picks can be used to chip and sculpt and to score
lines in ice to facilitate cutting, but really 99 percent of all your ice
work can be done with just a bread knife. The knife can neatly
divide a slab or block into perfect cubes and shape a cube into
smaller diamonds or spheres. The trick is to lay the edge of that
knife on the surface of the ice and gently rub it back and forth a
bit. The highly conductive metal knife will tend to melt a small,
thin crevice on the surface of the ice. This line concentrates stress
in the ice block and provides a place for cracks to start—much like
scoring a tile or piece of glass before you cut it. Place the ice on a
nonslip surface (I use a bar mat), keep the blade in contact with
the ice, and simply tap on the back of the blade with a mallet or
other heavy object, and the block will cleave cleanly in two.
Cutting ice this way is one of the easiest things you can learn to
do, yet it always garners the admiration of onlookers who aren’t
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s kynepa Takoro po3mipy (6.5 TajioHIB) JIiJT CTaHE JOCTaTHHO TOBCTHM
yepe3 24—48 roauH.

[TepeBepHITh KyJIep 1 AalTE IOy CAMOCTIHHO BUUTH 3 OpMHU — YacTHHA
3aiiBO1 BOAM IIPU LIbOMY BUJUIETHCA.

3imKpeOiTh 3aliBl KpHKaH1 OCKOJIKHM 3 HUKHBOT YaCTUHH OJI0Ka.

["oToBwmii 610k THOTY O3 OYIHOAIIOK.

Hanpixrte 610K 3 000X OOKIB CEPPEUTOPHUM HOXKEM.

Jlerko MoCTyKyiTe 1Mo 3BOPOTHOMY 0011l jie3a MOJIOTKOM a00 Kayalikolo,
1100 J1i71 pO3KOJIOBCS HA PiBHI KOJIOHM.

BukopucToByroun TOW caMuil MOCTYKYIOUMH pPyX, PO3pIKTE KOJOHH Ha
KyOHKH.
PDKEMO JIIJI: OBPOBKA ITPO30POI'O JIbOJY

[loitHO BaMm BAACTbCA BUTOTOBHUTU MPO30PUIM 1 TEMIEPOBAHUU JiJ, BU
3IUBY€ETECS, HACKUIBKM JIETKO 3 HHUM IpaIfoBaTH. [HCTpyMeHTH aisi 0OpoOKu
JiepeBa JIerKO CHpaBISIOThCA 3 Horo pizaHHsAM. [Ipodeciiini pizp0spi aboay
BUKOPHUCTOBYIOTh OCH3OMWIM, CTOJISAPHI JKOJOOKHM, [0JI0TAa Ta eIEeKTPHYHI
uutigyBanpHi MamuHU. Asne B 0api MEHI BHCTayae Jb0I0pyda Ta 3BHMUYANHOTO
HOka s xjiba. JIbogopyOuM MoOKHA BHKOPHCTOBYBATH JUIsl BIJAKOJIFOBAHHS,
(¢hopMyBaHHS Ta HAHECEHHsI HACIYOK Ha T, 100 MOJIETHIUTH pi3aHHA. AJe
Hacopasal 99 BiICOTKIB yciei poOOTH 3 JbOJOM MOXHA BHUKOHATH JIMIIE 3a
JOTIOMOTOF0 XJIIOHOTO HOXA. Hixk J03BOMIsiE aKypaTHO PO3IUTUTH JHOSHY TUTUTY
abo Onok Ha imeanbHI KyOMKH, a TakoXX cQopMyBaTH KyOMK Yy MEHIII
poMOono1i6Hi ¢irypu ado chepu. Dimrka B ToMy, 100 NPUKIACTH J€30 A0 JIHOTY
i Tpoxu morepTu. Mertan HOXKa, KU 100pe MPOBOAUTH TEIJIO, CHPUYHHSIE
YTBOPEHHS HEBEJIMKOI TOHKOI LIUIMHU Ha MOBEPXHI Th0y. LIs iHisS KOHIEHTpYE
HaIpyXeHHs B JIbOJI0BOMY OJIOLI i CTBOPIOE TOUKY, 3 SIKOT IOYMHAIOTHCS TPIIIUHU
— MOJI0HO JI0 TOTO, SIK HA/PI3al0Th KaXelbHY IUIUTKY a00 IIMATOK CKJIa Mepej
pizaHHaM. Po3ramryiite miJ Ha HEKOB3Kil MOBEPXHI (S BUKOPUCTOBYIO OapHMIA
KUJIMMOK), TPUMaiTe J1e30 B OCTIHHOMY KOHTAKTI 3 JIbOJIOM 1 TPOCTO MOCTYKYHTE
10 TWJIBHOMY OOIIi Jie3a MOJIOTKOM a00 IHIIUM BaXKUM TMPEAMETOM — 1 OJIOK
YHCTO PO3KOJIETHCS Ha JIBI YaCTUHU. Pi3aHHS JIbOY TaKUM CIOcOOOM — OfHA 3
HAMJIErmMX HaBHYOK, KX MOJKHA HABUYUTHCS, TIPOTE BOHA HE3MIHHO BHKIIMKAE
3aXOIJIEHHS Yy CIIOCTEPiraviB, siki He 3HAIOTHCS Ha i TexHimi. [ ckmaaHimmx



in the know. For more complicated manipulations, see the ice
books in the Further Reading section, here.

| tried to cut this ice while it was too cold. It shattered like
glass.

This piece of ice is too cold to cut. It looks dry and frosty.
MAKING GOOD EVERYDAY ICE (WHEN YOU DON’T
NEED CLEAR ICE)

If your ice will appear in a finished cocktail or needs to be
cut, you should use clear ice (remember, cloudy ice just shatters).
When you are shaking or stirring drinks, you don’t need
presentation ice. But randomly made megacloudy ice is no good,
as it will shatter unpredictably for almost no reason at all.
Shattering ice creates an unpredictable slush of ice crystals when
you shake—not what you want. Megacloudy ice is also really
ugly—much uglier than moderately cloudy ice. So take a little
extra trouble to make only moderately cloudy ice.

This ice is fully tempered and cuts with ease.

Megacloudy ice can be caused by quickly freezing
contaminated or gassy water.

If your water has a lot of impurities, you can invest in a
filtration or reverse osmosis system. Getting rid of trapped gases
and chlorine is easy: just use hot water. If your pipes have lead,
you can heat cold water to drive off chlorine and other gases on
the stove. Less dissolved gas equals less cloudy ice.

Avoid stacking ice trays on top of one another. The trays
in the middle produce hopelessly cloudy, useless cubes, because
they freeze almost equally from all sides, trapping the maximum
amount of crud inside.

THE SHAPE AND SIZE OF ICE TO MAKE

For stirred cocktails not served on a rock, you can use any
size or shape of ice. As we will see, you may have to alter your
stirring technique to accommodate your ice, but any ice will work
fine. For the very best texture for shaken drinks, however, you
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MaHIMYJIAIINA 3BEPHITHCS A0 KHIDKOK IMPO poOOTY 3 JIboI0M y po3aim «llomanbpie
YUTaHHS», HABEJICHOMY TYT.

S mamaraBcs po3pizaTH ILEW JiJ Yy HAATO XOJOJHOMY CTaHi — BIH
PO3KOJIOBCS, SIK CKIIO.

Ile#i mMaTOK JIBOMY 3aHAATO XOJOJHHH i pOOOTH: BIH Mae CyXWH,
1HEICTUI BUTTISI.

[NPUTOTYBAHHA AKICHOI'O I[IOBCAKAEHHOI'O JIbOAY (KOJIM
ITPO30OPUI JIIJT HE [TIOTPIGEEH)

Jns momavi abo pizaHHsS OEpiTh TIABKM IPO30pHUH JIia (mam’sTaiTe, Mo
KaJaMyTHHH JIiI IPOCTO po3cunaersesi). s melky um cTipy mpe3eHTamiiHui
T He MOoTpiOeH, aje paHJOMHHM KaJaMyTHUH JTiJ] TAKOXK HE MiIXOIUTh, OCKLUIbKI
BiH MOXe HemependadyBaHo Kpuimmtucs. Komu mig po3OmBaeThcs, mia dac
HIEHKIHTY YTBOPIOETHCS HEKOHTPOJIbOBAHA KPHJKaHa Kallla — a I1€ 30BCIM He Te,
mo HaMm noTpiOHo. HaamipHO KamaMyTHHR I TaKOX BHIJISANAE BKpai
HeecTeTUYHO. TOMy BapTO JOKJIACTU TPOXH OLIbIIE 3yCHIlb, 00 OTpUMATH X04a
0 MOMIpHO KaJTaMyTHUH JTif.

Leti 111 MOBHICTIO TEMITEPOBAHUH 1 JIETKO IMiITAETHCS Pi3aHHIO.

HaamipHo kanmamyTHHI J1iJ MOYK€ YTBOPIOBATHCSI BHACIHIJOK IIBHJKOTO
3aMOpO’KYBaHHs 3a0py/HEHOi abo HacW4eHOol razamu BOJM. SIKIO Bala Boja
MICTUTh 0arato JOMIIIOK, MOXHa IHBECTYBaTH y cucrteMy (uibTpamii ado
3BOpPOTHOTO ocMocy. [1030yTHCs Bil HAKOMMYEHHX T'a3iB 1 XJIOPY LOCUThH MPOCTO:
JOCTaTHBO BUKOPUCTOBYBATH Tapsdy BOAY. SIKIIO Bammi TpyOu MIiCTSTh CBHHEIIb,
MO’KHa HarpiTv XOoJOJHY BOAY Ha IUIUTI, 1100 XJIOp Ta iHIII I'a3u BUIAPYBaIHCA.
MeHIa po3unHEHHX Ta3iB — MEHIIE KaJaMyTHOTO JIbOIY.

He cknanaiite popmu Ui 1604y OJHY Ha oaHY. PopMHU, 110 ONUHAIOTHCS
MocepeIviHi, YTBOPIOIOTh KaJlaMyTHI Ta HENpUIaTHI KyOWKH, OCKUIBKM BOHH
3aMep3aroTh Mai’ke pPIBHOMIPHO 3 YyCiX OOKiB, YTPHUMYIOYM MaKCHUMaJbHY
KUTBKICTh TOMIIIIOK BCEPEAMHI.

SAKY ®OPMY TA PO3MIP JIbOAY CJIIJI BUKOPUCTOBYBATHU

JInst KOKTEWITiB, M0 TOTYIOTHCS METOJIOM CTIp 1 MOJAIOThCs 0€3 Oy,
¢dopma Ta po3mip He MalOTh 3HaueHHs. BaMm suine mgoBeAeThCS MiJUIAITYBaTH
TEXHIKY MiJ] KOHKpeTHUuH nia. OnHak Juisi JOCATHEHHS HalKpamioi TeKCTypu y
KOKTEIIl, MPUTOTOBAaHOMY METOJIOM IIEHKY CJiJ 3aMOpPOKYBAaTH BEJIMKI KyOH.



should freeze large cubes. Cubes 2 inches on a side are good, and
very easy to make. Buy flexible ice-cube molds, but be choosy
about which ones. My bartender friend Eben Freeman discovered
years ago that some silicone molds impart an off taste to ice. The
ones | purchase from Cocktail Kingdom are made from flexible
polyurethane, and after thorough testing, I’'m convinced they
produce no off tastes. If you don’t want to buy anything, you can
freeze water in square metal cake pans. Some of the ice from such
a pan will be megacloudy and useless, but a lot will be
presentation-clear, and you can cut it away from the cloudy part
after the ice is tempered.

Now that we have our ice, let’s turn to ice with booze.
Ice with Booze

Ice at 0° Celsius can chill a cocktail below 0° Celsius. In
fact, ice-chilled cocktails are routinely as cold as —6°C (21°F).
Some people have a difficult time believing this important fact.
They think their ice must have started below 0°C to make their
cocktail that cold. Let’s make a martini to verify this chilling
phenomenon. We’ll go through a bit more rigamarole than the
drink requires in order to prove our point.
EXPERIMENT 1

Practice Stirring a Martini

Water pitcher

Copious ice

Digital thermometer

2 ounces (60 ml) of your favorite gin (or vodka), at room
temperature

Between 3/8 and 1/2 ounce (10-14 ml) Dolin dry vermouth
(or your favorite), at room temperature

Metal shaking tin

Bar or kitchen towel

Martini glass or cocktail coupe waiting in the freezer

Strainer
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Ky6u po3mipom mpuOGIM3HO 2 MIOMMH 3 KOXKHOTO OOKY ONTHUMAalbHI Ta JOCHUTH
npocti y BuroroBieHHi. Kymyiite rHyuki ¢gopmu s KyOuKiB JbOIy, aie
obupaiite iXx yBakHo. Miii koisera-6apmen E6en ®piman 6arato pokiB TOMY
BUSIBUB, IO JEAKI CUJIIKOHOBI (JOPMHU MAAIOTH JBHOAY CTOPOHHIM mpucmak. S
BHKOpHCTOBYIO mosiyperanoBi Big Cocktail Kingdom — BoHu nepeBipeHi i He
NICYIOTh CMakK. SIKIIIO BM HE XO4YeTe BUTPAYATHCS, BOJTY MOXHA 3aMOPOXKYBATH Y
KBaJIpaTHUX MeTalleBUX (Qopmax i BUIliKaHHS. YacTUHA JIbOAY, OTPUMAHOTO
TakKUM crmocoOoMm, Oyae HaIMIpHO KaJIaMyTHOIO Ta HEMPUAATHOI [0
BUKOPHUCTAHHSI, MPOTE 3HAUYHA YACTHHA 3AJIUIIUTHCS MOBHICTIO MPO30pOO, 1 ii
MO’KHA BiJTOKPEMHTH BiJl KaJJaMyTHOI YaCTHHH ITiCIISl TEMIICPYBAHHSI JILOTY.

Tenep, Koy MU MiATOTYBAJIU JIij, IEpeiIeMo 10 HOTO B3aEMO/IT pa3oM 3
QJIKOTOJIEM.
Jlix y B3aemo/Iii 3 ajKoroiem

Jlix i3 Temmeparyporo 0°C MoKe OXOJIOJAUTH KOKTEHIb JI0 TeMIIepaTypH
Hwkye 0°C. HacmpaBai KOKTEHII, OXOJOKEHI JHOJOM, 3a3BHUYail MaroTh
temmneparypy npubausHo —6°C (21°F). [leskum Jro1sM CKIIaJHO MOBIPUTH B LIEH
¢akt. BoHu BBaXKaroTh, M0 AJI1 TAKOTO CHJIBHOTO OXOJIOKEHHS KOKTEHITIO JIij
MIOBUHEH MaTH TemnepaTtypy Hikuy 3a 0°C. JlaBaiiTe mpuroTyeMo MapTiHi, 11100
TIEPEBIPUTH 11€ SBUIIE OXOJIOKEHHS. MU BUKOHAEMO JIEI0 O1TbIlIe MAHIMYJISIIIH,
HIX IIbOTO 3a3BUYail MOTpedye Hamiii, 100 T0BECTH HAIly TE3Y.
EKCITEPUMEHT 1

[TpakTuka cTipy MapTiHI

[Tityep ans Boau

Benuka KiTbKICTh JIOTY

[{udposwuii TepmomeTp

2 yHmii (60 wmu) ymobneHoro JpkUHY (ab0 TOPUIKM) KIMHATHOL
TeMIEepaTypu

Bin 3/8 no 1/2 ynuii (10-14 M) cyxoro Bepmyty Dolin (abo iHIIOro Ha
Balll CMaK), KIMHaTHOI TeMIepaTypu

MeraneBuii menkep

bapuuit a00 KyXOHHHI PYIIHUK

Kenux nns maprini abo Kenux Kyme, MOMNepeAHbO OXOJIOKEHUN B
MOpPO3HIIBHIHN Kamepi



1 or 3 olives on a toothpick, or a lemon twist
INGREDIENT NOTE: | am allowing for quite a bit of leeway in
the formulation of this cocktail. Half the fun of a martini is arguing
over how it should be made. (And by the way, you should never
apologize for your taste preferences. The only faux pas is not
caring.) Because this is a stirring experiment, we will put the
debate over shaking versus stirring aside—for now.
PROCEDURE

Fill the pitcher with ice and top up with water. Stir the
water and ice, using your instant-read thermometer, until the
temperature of the water is 0°C (32°F), which means your ice is
also at 0°. Don’t skip this step: it is crucial that you witness the
fact that the ice is in fact at 0°C. Many people believe that the
ability of ice to chill a cocktail below 0° comes from “extra
coldness” that ice stores up in the freezer. If you are in doubt,
continue stirring for a couple of minutes to verify that nothing is
changing and everything in the pitcher is at 0°.

Put the gin and vermouth into the metal tin and measure
the temperature with your thermometer. It should be room
temperature, roughly 20°C. Scoop a large handful of ice out of the
water pitcher—about 120 grams’ worth (3 ounces), pat it with a
towel to dry it a bit, shake off any surface water with your hands,
then add it to the shaking tin. Start stirring with your digital
thermometer and don’t stop.

Within about 10 seconds, the drink should be at about 5°C.
Keep stirring. Within about 30 seconds, the drink should be
around 0°C. Most bartenders (including myself) would have
stopped by now. Keep stirring. The temperature will drop below
0°. Keep stirring! The temperature will keep dropping! After a
minute of constant stirring, your drink might be as cold as —4°
Celsius (—25°F), depending on the size of your ice and how fast
you are stirring. If you stir for up to 2 minutes, you might be able
to get the drink down to —6.75°C. You’ll notice that after 2
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Crpeitnep

1 abo 3 onuBKYM Ha MIMAXI a00 TUMOHHA Tepa
I[MPUMITKA IIOJO IHT'PEAIEHTIB: A 3amumaro neBHy cBoOo1y y hopmydi
LOTO KOKTeWmo. [TomoBMHA 3a/I0BOJICHHS BiJ] MapTiHI TOJSATAE y CyMepedKax
010 TOro, SK came #oro ciig roryBatu. ([lo peui, HIKOIM HE MOTPIOHO
BHOAYaTHCS 32 BJIACHI CMaKOBi BIOAOOaHHS. €IMHMIA CIIPABKHIN MOBETOH — II&
OaiinyxicTh.) OCKUIBKH 1€ €KCIIEPUMEHT METOOM CTipy, MH BIIKIaIeMO 1e0aTn
«IIEHKIHT Y1 CTIPIHT» — MOKH IIO.

[IOCJIIJOBHICTb JIN

HamoBHIiTh miT4ep JI60A0M i1 ToNuiiTe BOLy 10 KpaiB. [lepeminnyiite cymim
u(poBUM TEPMOMETPOM, TOKHU TemrepaTypa Boau He Brajae a0 0°C. (32°F). Le
O3HauaTuMe, 1o Bam Jiig Takok Mae 0°C. He mpomyckaiiTe mei eramn: BayKIHBO
MEepPEeKOHATHUCS, 10 TeMIepaTypa Jboay ailicHo ctaHoBuTh 0°C. bararo mrozeit
MTOMMJIKOBO BBaYKAIOTh, 110 37aTHICTH JIbOAY OXOJIO/KYBATH KOKTEHIb HIK4Ye 0°C
MOSICHIOETBCST  «JIOJATKOBUM  XOJIOAOM», SIKHM JiJi HIOUTO HAaKOMUYye Y
MOpPO3MIBHIHM KaMepi. SIKII0 BU MaeTe CyMHIBH, TIPOJIOBXKYHTE TIEPEMIITyBaTH I11e
KiJIbKa XBUJIMH, a0U MEPEKOHATHUCS, 1110 TEMIIepaTypa He 3MIHIOETHCS 1 BECh BMICT
nityepa cralunizyBaBcs Ha piBHi 0°C.

Jonaiite JOKUH 1 BEpMYT Y MeTajeBy CKJSHKY Lielkepa Ta BUMIipsiiTe
TEeMIIepaTypy 3a J0MOMOTror TepMoMeTpa. BoHa moBuHHA BIANOBIATH KIMHATHIN
temneparypi — npubauzHo 20°C. HabepiTh BenMKy KMEHIO JIbOy 3 MiT4epa 3
Boot0 — npubnuzHo 120 rpamis (3 yHIT), IPOMOKHITh HOTO PYIIHUKOM, 1100
TPOXH MiJICYIIUTH, CTPYCITh PYKaMU IMOBEPXHEBY BOY, MICIIs YOT0 JojaiiTe i y
meiikep. [louHiTh mepeminTyBaTH 3a JIOMOMOTOI0 ITU(POBOTO TepMOMETpa 1 He
3YNUHAUTECS.

[Tpubmu3no 3a 10 cexynn TemriepaTypa Hamow Mae Brnactu o 5°C.
[Iponos:xyiite nepemimyBaTth. 3a 30 cexyH1 BoHa csirHe 65n3bko 0°C. binmbImicTs
OapMeHiB (1 s B TOMYy YHCHI) BXE 3yNUHWIUCA O Ha LboMy ertami. Alne
poAOBXKYyiTe nepemimyBaru. Temneparypa Bnaje Huxue 0°C. He 3ynunsiitecs!
Temneparypa ¥ Hagami mamatume! Ilicns npubnu3Ho oOAHIET XBWIMHU
Oe3nepepBHOrO TepeMilllyBaHHS Hamiii Moxe oxolonytu a0 —4°C (—25°F)
3aJIeXKHO B1J1 pO3MIipY JIbOJy Ta IBUIKOCTI IEpEMINTyBaHHS. SIKII0 mepeMilyBaTH
710 IBOX XBUJIMH, TEMIIEpaTypa HaIlo MOXe BIAacTH Npuoau3Ho 10 —6,75°C. Bu



minutes or so the temperature stabilizes and doesn’t get much
lower. You’ve reached equilibrium, or close to it.

Pull your cocktail glass out of the freezer and strain the
martini into it. Garnish with the olive(s) or lemon twist.

If I were making this drink for consumption instead of an
experiment, | would never stir so long—the martini would be too
diluted. If you prefer your martini shaken (which usually dilutes
more than stirring does), you might find this 2-minute martini
refreshing.

Now that you have proven that ice can chill a cocktail to a
temperature below ice’s own freezing point, you might want to
know why this happens. How can ice make something colder than
itself? (This gets pretty technical, so if you can’t deal, skip ahead
to Chilling and Diluting, here , and uncomplainingly accept some
of my future claims at face value.)

INTERESTING COCKTAIL PHYSICS THAT YOU CAN
IGNORE IF YOU DON’T CARE

You can go down a few different paths to understanding
how ice chills below 0° (colligative properties and vapor pressure,
for all you science types), but the best approach is to see the
problem as a tug of war between enthalpy and entropy, two
difficult and oft-misunderstood concepts at the heart of
thermodynamics. Thermodynamics is the branch of science that
explains why perpetual-motion machines can’t exist and how the
universe will eventually die. Deep stuff.

For our purposes, enthalpy can be thought of simply as heat
energy, because we can think of a change in enthalpy as the
measure of the heat absorbed or released during a reaction or
process. (Science disclaimer: this statement is true only when our
reactions take place at a constant pressure.) Entropy is a much
wackier concept. It is most often explained as a measure of how
disordered a system is, but entropy is much more than that. The
following explanation might be a bit much for some readers to
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MOMITHUTE, IO JIECh MiCIIs APYroi XBHJIMHKA TeMIIepaTypa cTaldiIi3yeThes 1 Olbie
He magae. lle o3Hauyae, BUM [OCATIM TOYKH pPIiBHOBArM ab0 MaKCHMaJbHO
HaOJIM3UIKCS A0 Hel.

JicTanbpTe Kenwx JUIsi KOKTEHII0 3 MOPO3WIBHOI KaMepu Ta IMPOILIIITh
MapTiHi B Hporo. [IpukpacbTe oMBKOIO (200 KiJTbKOMA) Y JJUMOHHOIO IIEPOIO.

SAxOu g roTyBaB Iei Hamiil s Toro, moO Horo mUTH, a HE A
€KCIIEPUMEHTY, 51 HIKOJIM O HEe TIepeMillIyBaB HOT0O TaK JOBIO — MapTiHI BUMIIIOB
Ou HanTO po30aBieHUM. SIKIIO K BU HA/JA€TE NIEpeBary MapTiHi, IPUTOTOBAHOMY
METOJIOM LICHKY (SKUii 3a3BUYaii Ja€ OUTBITY AUITIOLII0, HIXK CTIP), MOXKIIMBO, IIeH
«IBOXBWIMHHHI» HAIN 34ACTHCS BaM OCBIXKAIOUUM.

Tenep, konmu BH JOBENH, IO JiJ MOXKE OXOJOJUTH KOKTEHIb [0
TEMIIEPaTypy HIDKYOI 32 BIACHY TOYKY 3aMep3aHHs, BaM, MaOyTh, [iKaBO, YOMY
Tak BiiOyBaeTbcs. Sk 11 Moke 3poOUTH I0Ch XONOAHIIINM 3a camoro cede? (Tyt
IMOYMHAIOTHCS TEXHIUHI HIOAHCH, TOXK SKIIO HE TOTOBI 3arjin0I0BAaTHCS, MOXKETE
nepeutu 1o po3auty «OXOJ0KeHHS Ta AWJIIOIS» TYT 1 MPOCTO MPUIMITH MOI
MTOIAJIBIIN TBEPKEHHS Ha BipY).

[IKABA ®I3UKA KOKTEWIIB (MOXETE ITPOITYCTUTH, SKIIIO
BAM BAWJIYXKE)

00 3po3yMiTH, K JiJl 0X0I0AKYyeThcs HIbKUe 0°C, MOXKHA MITH PI3HUMHU
IUISIXaMH (4epe3 KOJITaTUBHI BJIACTUBOCTI UM THUCK Mapu — 1€ ISl CIIPABXKHIX
¢danaTiB Hayku). Aje Halikpalle YsSBUTH 1€l mpollec K MepeTsAryBaHHs KaHaTa
MDK EHTaJBIIIEI0 Ta eHTpotieto. Lle 1Ba ckiraHuX MOHATTSA, K1 4YacTO TIIyMadaTh
HEMpaBUJILHO, XO4Ya caMe€ BOHHU JIeXaTh y CaMOMy Cceplli TepMOJAUHAMIKH.
TepMmoauHaMika — 1€ PO3JAUT HAayKH, IIO0 TOSICHIOE, YOMY HE ICHY€ BIYHHMX
JBUTYHIB 1 ik BeecBiT 3pemiroro 3racHe. ['Tnboki maTepii, HIYOro He CKaXelll.

Jns Hamux UUIed EHTAIBIII0 MOXKHAa BBaXKAaTH TMPOCTO TEIJIOBOIO
€HEepriero, OCKUIBKY ii 3MiHa — I1€ Mipa Tera, 110 MOTTUHAETHCS 00 BUIUISIEThCS
i gac peakinii un nporiecy. (HaykoBe 3acTepexxeHHS: [1e TBePKCHHS MPaBUIIbHE
JMIIE TOAl, KOJM Halll peakiii BigOyBaroTbCs 3a CTajoro THUCKy). EHTpormis —
MOHATTS 3HAYHO XuMepHime. Haitvacrtime ii MOSCHIOOTH SK MIPYy Xaocy B
CHUCTEeMI, aJie EHTPOIIis — I1e 3HaYHO OibIe. HacTyrHe mosicHeHHS MOKe 3/1aThCs
JIEKOMY 3aBaKKHM, ajieé OOIIs0: KpIM CaMOTO CJIOBa «EHTPOIIIS», KOIHOTO



bear, but | promise that, apart from the word entropy, there isn’t
much jargon involved. Remember, we are trying to figure out why
ice can chill an alcoholic drink below 0°.

HEAT AND ENTROPY TUG OF WAR: THINGS ARE LAZY
BUT WANT TO BE FREE

The tug of war works like this: heat energy always wants
to freeze your ice cube; entropy always wants to melt your ice
cube. The relative power of these two contestants is determined by
temperature. When you are making a cocktail, the tug of war
always ends in a tie, but where it ends—the freezing
temperature—can change.

Heat—the Lazy One: When I say heat, I don’t mean
temperature. Heat is not the same as temperature. To melt ice, you
add heat but you don’t change its temperature. Ice begins to melt
at 0° and stays at 0° until it has completely melted, even though
you are constantly adding heat energy to break water molecules
free from their icy crystal prisons. Heat is a form of energy.
Temperature is merely a measure of the average speed of the
molecules within a substance. People often confuse these terms
because to increase the molecules’ speed—to increase
temperature—you add heat.

When water freezes, it gives off heat. The heat that the ice
gives off is what your freezer absorbs. Because ice gives off heat
as it freezes, the internal energy of ice is lower than the internal
energy of water at the same temperature. It is super-important to
remember that point: freezing water gives off heat. Melting ice
absorbs energy—it requires heat to melt. In general, all things
being equal, reactions that give off heat and result in a lower
internal energy are favored in nature, because in general, things
want to go to a lower-energy state. Things are lazy. Making ice
gives off heat, so the change in heat favors water turning to ice.

Entropy Pines to Be Free: Entropy is a different story. If
you look at entropy as a measure of disorder, increasing entropy
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CKJIQJTHOTO Jkaprony He Oyze. [Tam’sraiite, Mu HamMaraemMocs 3’sICyBaTH, YOMY JIiJ[
30aTHUH OXOJIOOUTH aJIKOTOJbHUH Hammii Humx4ae 0°C.

INIEPETIAI'YBAHHSA KAHATA MDK TEIIVNIOM TA EHTPOIIIECTO:
I[TPUPOIA JIIHUBA, ITPOTE XXAJJA€ BOJII

Ile MpOTUCTOSIHHS TIpAIlOE€ TaK: TEIJIOBA €HEPTis 3aBXKIW Hamara€TbCs
3aMOpPO3HTH Balll KyOWK JIbOAY, @ SHTPOIIS 3aBXKIU IparHe WOro PO3TOMUTH.
BinHocHa cuna mux IBOX CYNEPHHKIB BH3HAYAETHCA TemriiepaTyporo. Komu Bu
rOTY€eTe KOKTCHIIb, 11 MePEeTIryBaHHS KaHATa 3aBXK/IH 3aKiHUYEThCS HIUUEIO, aje

«Miciey, Je 1€ CTaeTbcss — TOOTO TeMmIeparypa 3aMep3aHHs — MOXKe
3MI1HIOBATUCH.
Termno — Toii me nemap. Koiu st Kaxy «Temsio», s HE Mar Ha yBasi

temneparypy. Lle He onne it Te came. 11106 po3ronuty i, BU JOJAETE TEIUIO, ajle
He 3MiHIoeTe Horo temneparypy. Jlix nounnae tanytu npu 0°C 1 3anumiaeThbes
mpu 0°C, ax TOKM HE pO3TaHe MOBHICTIO — TIONPH T€, IO BU OE3MEPEePBHO
3aKayyeTe B HBbOI'O TEIJIOBY €HEprito, abM BUPBAaTH MOJIEKYJIM BOAM 3 IXHIX
KpWKaHUX KPUCTATIYHHUX B SI3HUIG. Terio — e ¢opMa ereprii. Temmneparypa x
— JIUILIE Mipa cepelHbOT MBUAKOCTI MOJIEKYJT y pedoBHUHI. JIt011 4acTo MITyTalTh
Il TOHATTA, 00 a1 TOro, moO HPUCKOPUTH MOJIEKYIH (TOOTO MiJABULIUTH
TeMIIeparypy), HOTpiOHO AOAATH Tera.

Konu Boma 3amep3ae, BoHa Buausie Tterwio. Lle came Te Temno, sike
MOTJIMHAE Ballla MOPO3WiIbHA KaMepa. OCKUIBKH MiJT 4ac 3aMep3aHHs BOJa BiJ1ae
TEIUIO0, BHYTPIIIHS €HEPris b0y CTa€ HUKUYOIO 3a BHYTPIIIHIO €HEPIilo BOIM 3a
Ti€l x Temreparypu. Lle Ha3BUUaHO Ba)KIIMBO 3amaM’iITaTU: 3aMep3at0dH, BoJa
BHIUIAE TeTuio. TaHEHHsS X JhOAY, HaBMaKW, MOTJIMHAE E€HEPrito — Mmoo Jif
po3TaHyB, oMy moTpiOHe Temyo. B3zarami, 3a iHIIMX pIBHUX YMOB, NpHUPOJA
BIJIJa€ TepeBary peakuisM, $Kl CYNpPOBOUKYIOTbCS BHAUIEHHSM TeIUla Ta
MEePEeX0/IOM y CTaH i3 HUKYOI0 BHYTPIIIHBOIO €HEPTi€l0. Yce ToMy, IO pedi B
HaIIOMY CBITI IParHyTh /10 CTaHy 3 HaliMeHIolo eHeprieto. [Ipupoga — niHuUBa.
OCK1IbKH TEpeTBOPEHHS BOJIU Ha JIiJ] CYIPOBODKYETHCS BUIUICHHIM TeIlia, 1ei
«EHEPreTHYHHIA (PaKTOP» BCUIAKO CIPHUSE TOMY, IIIOO BOA CTaBaja JIHOOM.

Entpornis xagae Boi. 3 eHTPOII€I0 I'eTh 1HIIA ICTOPis. K0 po3risaaT
il IK Mipy XaocCy, TO 3pOCTaHHS €HTPOIIii 03Havae 30UIbIIeHHs O6e3nany. OnuH 13
(GyHIaMEHTaIbHUX TOCTYJATIB TePMOJUHAMIKH CTBEpIKYe: eHTporis BeecBiTy



increases disorder. A fundamental tenet of thermodynamics is that
the entropy of the universe is constantly increasing; hence the
universe is constantly becoming more disordered (yay). A better
way to define entropy is as a measure of how many different states
something can be in. Scientists call these microstates. Things tend
to maximize the number of available microstates and then
commence to occupy those microstates in a random way. Things
tend to increase in entropy. Things want to be free.

At any given temperature, there are more available
positions, speeds, configurations—microstates—in a liquid than
in a solid. Water molecules, for instance, are free to spin around
and find new neighbors, while ice molecules are locked in a
crystal. Being in a solid is more constraining than being in a liquid,
so changes in entropy favor ice melting into water.

So Which Wins, Enthalpy or Entropy?

It depends on temperature. Temperature, remember, is a
measure of how fast, on average, the molecules in a substance are
moving around. The higher the temperature is, the faster the
molecules are moving. Faster molecules can achieve more
disorder than slower ones, so the higher the temperature is, the
more likely it is that entropy will win the tug of war and melt your
ice. As the temperature goes down, the energy release from
freezing tends to dominate, and water freezes. The freezing point
of water (0°C) is the point at which the entropy gain from ice
melting to water is exactly balanced by the amount of heat given
off by water freezing into ice.

The surface of an ice cube in water is not static. Water
molecules are constantly freezing onto and melting off the surface.
If more molecules are sticking to the ice than leaving it, we say
the ice is freezing. If more molecules are leaving than sticking we
say the ice is melting. At the freezing point, water molecules are
constantly freezing into ice and melting into water at the same
rate—they are in equilibrium.
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HEBIIMHHO 3POCTAE, a OTXKE, BCECBIT MOCTIHHO cTae Bce XaoTu4HimuMm (Bay!). Aie
Kpalle BU3HAYUTH EHTPOIIIO0 SIK MIpy TOTO, y CKUIBKOX PI3HHX CTaHaX MOKeE
nepedyBatu 00'ekT. HaykoBIli Ha3uBarTh iX MIKpoCcTaHaMHU. Yce B MPUPOJII
IparHe MakCUMI3yBaTH KUIBKICTh JOCTYHHHX MIKPOCTaHIB, a IMOTIM IOYHHAE
3aliMaTH L1 CTaHU aOCONIOTHO XaoTuudHo. Ilpupoma cxmibHa 10 30UIBIIEHHS
eHrtportii. Bona sxagae 6yTH BUTBHOIO.

3a Oyap-sAKOi TeMIepaTypH piiHa Mae OUIbIIIEe BapiaHTIB PO3TallyBaHHS,
HIBUJIKOCTEH Ta KOHQIrypaiiii — Tak 3BaHUX MIKpPOCTaHiB. Y piAKOMY CTaHi ix
3aBXKIU 3HAUYHO OuIblle, HIXK y TBEpAOMY Tiuli. MoJieKylau BOAM, HANPUKIA,
BUTbHI KPYTUTHUCS K 3aBTOJIHO 1 IIOCTIIHO 3HAXOUTH COO1 HOBUX «CYCIIiB», TOJI
SK MOJIEKYJIM JIbOJly HaBIYHO 3aMKHEH1 y KpucTamiuHiii rparui. [lepeOyBanus y
TBEPJIOMY CTaHI HAKJIAJA€ 3HAYHO OLIbIIe OOMEXEHb, HIXK Yy PIIKOMY, TOMY 3
TOYKHU 30py €HTPOIIl MEepeTBOPEHHS JIbOAY Ha BOAY — L€ 3aBXKIU «ILIHOC», 00
BOHA ITparHe BOJII.

To XTO KOTO: €HTaJIbIIis YU CHTPOIis?

VYce 3anexutp Bin Temmeparypu. [lam’sitaiite: Temmeparypa — 1e mipa
TOT'0, HACKUIbKH IIBUKO (B CEPEIHBOMY) PYXAIOThCS MOJIEKYJIM PEYOBUHU. YuM
BOHA BMIA, TUM IIBHJIIE BOHU OiratroTh. LLIBHIKI MOJIEKYIM 3/1aTHI CTBOPUTH
Habararo Oinblie Oe3naay, HK MOBUIbHI. CamMe TOMY 3a BUCOKHX TEMIIEpaTyp
3pocTae WMOBIPHICTh TOTO, IO €HTPOIIis, IIBUAIIE 32 BCE, MIEPEMOXKE B I[LOMY
MOJIEKYJISIPHOMY «II€peTsAryBaHHI KaHaTa» 1 po3TonuTh Baw Jia. [Ipore, komu x
TeMIeparypa najaae, IoYMHa€e TOMIHYBATH BUBLIBHEHHS €HEprii BiJ 3aMep3aHHs
— 1 BoJ1a mepeTBOproeThes Ha i, Touka 3amep3anns Boau (0°C) — we sikpa3 Toi
MOMEHT, KOJIM BHUTpalll €HTPOMii BiJl TaHEHHS JbOJIYy TOYHO BPIBHOBAXKYETHCA
KUTBKICTIO TeTljIa, 110 BUIUISIETHCS MPH 3aMep3aHH1 BOJIH.

[ToBepxHs KyOMKa b0y Y BOJI HE cTaTUYHA. MOJEKyIH BOAM MOCTIHHO
TO «IIPWJIMNAIOTH» 10 HEi, 3aMep3alouu, TO «BIAPUBAIOTHCS, MEPETBOPIOIOUNCH
Ha pIOUHY. SKIO KUIBKICTh MOJIEKYN, IO TPUEAHYIOTHCS 10 KpPUKAHOI
CTPYKTYpH, NEPEBUIILYE KUTBKICTh THX, IO ii 3aJIMIIaI0Th, MU TOBOPHUMO, IO JIiJ]
3aMmep3ae. Ko K HaBMaKu — OUIbIIE MOJIEKYJ BIAXOAUTh, HIK MPUETHYETHCS
— JIi] TaHe. A B caMiii TOULll 3aMep3aHHs 11l POIIeCH BiI0YBAIOTHCS 3 OJJHAKOBOIO
MIBUJIKICTIO: MOJICKYJIA CTalOTh JILOJIOM 1 3HOBY BOJIOKO OJHOYACHO. Y TaKoOMy
pasi, BOHU nepe0yBatoTh y CTaHi PiBHOBArH.



If you lower the temperature, the entropy gain from
melting becomes puny and water freezes. If you raise the
temperature, the entropy win from melting outstrips the enthalpy
and the ice melts. Got it?

SPECIFIC HEAT, HEAT OF FUSION, AND CALORIES

Different substances require different amounts of heat to
raise and lower their temperature. The measure of this property is
ca led specific heat. In calories, specific heat is the amount of
energy required to raise the temperature of 1 gram of something
1° Celsius. Although the calorie is an outdated scientific unit (the
joule is preferred), calories are useful for cooks and bartenders
because they relate to temperatures and weights we can easily
understand (note: calories in food are rea ly kilocalories—1000
calories). For water, the specific heat is a very convenient 1 calorie
per gram per degree. Ice has a lower specific heat than water: 0.5
calories per gram per degree. That means it requires only half the
energy to heat or cool ice that it does to cool the same amount of
water, and that unless ice is melting or freezing, it can supply only
half the heating or cooling power that water can. Pure alcohol has
a specific heat of 0.6 calories per gram per degree. The specific
heats of water-alcohol mixtures (cocktails) are, unfortunately,
nonlinear. Cocktails actua ly take more energy to heat or cool than
either water or alcohol alone. Weird.

There’s a second important heat-related property.
Remember, to melt ice you must add heat. The amount of heat
required to melt ice is ca led the heat of fusion (or the enthalpy of
fusion). The heat of fusion works both ways. That is, it takes the
same amount of heat to freeze something as it does to melt it. The
heat of fusion of water is about 80 calories per gram. Thinking in
calories lets you visualize how powerful ice rea ly is. Eighty
calories per gram means the heat required to melt 1 gram of ice is
sufficient to heat 1 gram of water a | the way from 0° to 80° C!
More to the point, melting 1 gram of ice is sufficient to chil 4
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SIKIo BM 3HIDKYETE TEMIIepaTypy, BUTpAIl €HTPOIii BiJf TAHEHHS CTa€
Mi3epHUM. Y TaKMX yMOBaX MOJIEKYJH B)K€ HE MAlOTh JOCTAaTHBOI €Heprii, oo
MIATPUMYBATH «XaocC» PLAKOro CTaHy, 1 BOJAAa HEMHHYYE 3amep3ae. SIKIo K BU
MiABHUILYETE TEMIEpPaTypy, BUTpAIl EHTPOMii CTPIMKO 3pOCTa€, 3AIUIIAI0YU
EHTAJIBIIIO JTaJIEKO 1033y — 1 JIiJ] TaHe. 3pO3yMUIH JIOTiKY?

I[TMTOMA TEITJIOEMHICTbB, EHEPT'1S1 TAHEHHS TA KAJIOPII

Pi3H1 peyoBuHU MOTPEeOYIOTH Pi3HOT KUIBKOCTI TeIIa, 00 HarpiThucs abo
oxoJyonyTH. IToka3HUK 11i€] BIaCTHBOCTI HA3UBAIOTh MUTOMOIO TEIUIOEMHICTIO. Y
KaJIOPisIX MUTOMA TEIUIOEMHICTh — I1€ KUIBKICTh €Heprii, HeoOXiJHa I TOro,
mo6 migHATH TemnepaTtypy 1 rpama goro-uebyap Ha 1° C. Xoua kanopis — 1e
3acTapiiia HayKoBa OAMHHUII (3apa3 MepeBary BiJJal0Th JHKOYII0), BOHA 3py4YHA
IUIs KyxapiB 1 6apMeHiB, 00 MpUB’si3aHa J0 Bark Ta TEMIIEPATYpH, SIKi MU JIETKO
MOXKEMO OCSTHYTHU (3ayBaxTe: Kajopii B i1 — 1ie HacIpaB/i Kilokanopii, ToOTo
1000 kamopiif). 3 BOIOO BCE MPOCTO: OJUH TpaM BOIU MOTpeOye PiBHO OAHIET
KaJopii, o0 HarpiTUcs Ha OJuH Tpaayc. JIig Mae HIKYY MUTOMY TEIUIOEMHICTD,
Hix Boxa: 0,5 kamopii Ha rpam Ha Tpaxyc. Lle o3Hauae, mo Iy HarpiBaHHS YH
OXOJIO/KEHHS JIbOAY NOTPIOHO BABIYI MEHIIIE €Heprii, HiXK JJI TaKO1 5K KUIbKOCTI
BOoJU. BiamoBigHO, TOKW JIi HE MOYHE TaHYTH abo 3amep3aTH, BIH Mae€ JIUIIe
MIOJIOBUHY Ti€l OXOJOKYBAaJbHOI CHJIM, SIKy Ma€ BoAa. UHCTUH cOUpT Mae
TernoeMHICTh 0,6 Kaymopii. A OT TEIUIOEMHICTb BOJHO-CIIMPTOBUX CyMIIIeH
(koKTeiniB), Ha *anb, HeNMiHIHHA. Ha OX0Nmo/KeHHS 4u HArpiBaHHS KOKTEWUITIO
HacIpaBJil BUTpadyaeTbcs OLbIIe €Heprii, HbK Ha BOJLY YU aJKOTOJIb OKPEMO.
JlvuBuHA Ta 1 TOi.

€ i npyra BaXJIMBa BIACTUBICTb, OB’ s3aHa 3 TerioM. [lam’saraiite: 1100
PO3TOMNUTH i1, MOTPiOHO HoaaTH Tera. KinbKicTh Teria, HeoOXiIHa Ui bOTO,
Ha3UBAEThCA CHEPri€l0 TaHeHHsS (a0o eHTaubmiero TaHeHHs). Ll BracTUBICTB
mpairoe B 000X HampsMkax. To0To, MO0 3aMOPO3UTH PEUYOBHHY, MOTPiIOHO
BIIIOpaTH TaKy X caMmy KUIBKICTh Temua, Ky HeoOXiAHO aojaTv, mol ii
po3tonutu. EHepris TaHeHHS BOAM CTaHOBUTH Onm3bko 80 Kamopiil Ha rpam.
Kanopii momomararoTe HAOYHO YSBHUTH, HACKIIBKH TOTYXXHUW JIII HACIpaB/Il.
Bicimzaecar kamopiii Ha rpaM O3Hayae€, 10 TeIUla, HEOOXITHOTO Ui TaHCHHS
BChOTO Jiuuie 1 rpaMa Jiboay, JOCTaTHBO, 100 HArpiTH TakUil caMuil rpaM BOAU
Bim 0° ax go 80°C! bmmkye 1o cmpaBu: TaHeHHS | Tpama JbOAYy 3JaTHE



grams of water from room temperature (20°C) a 1 the way to 0°.
We take ice for granted, but it is a miraculous substance. Gram for
gram, liquid nitrogen, positively frigid at —196°C (=320°F), has
only 15 percent more chiling power than ice does at a measly 0°C.
A mere 15 percent! This startling fact explains why techie
neophytes always underestimate how much liquid nitrogen they
wil need for a given project.

WHAT ABOUT MY MARTINI? WHAT HAPPENED WHEN |
ADDED ALCOHOL?

Let’s look at the point where you’ve stirred your martini
and it has just reached 0°C. You have ice at 0° and a water-booze
mixture also at 0°. When ice molecules melt into your cocktail,
they absorb heat. The amount of heat absorbed is the same as if
the ice were melting into pure water. The amount of heat absorbed
from melting—the heat change—hasn’t been altered by placing
the ice in alcohol, because the ice is still pure ice. The entropy
change associated with melting in alcohol is different, however. If
a water molecule in our ice melts into the gin, the entropy gain is
greater than it would be in the pure-water situation. Why? A
mixture of water and alcohol is more disordered than a mixture of
water alone. A scientist might say that there are more ways to
arrange a group of water molecules and alcohol molecules
uniquely than there are to arrange the same number of identical
water molecules. More disorder, more available microstates.
Entropy is winning again. When entropy wins, ice melts. So what
happens? The ice starts to melt. What happens when ice melts?
Cooling takes place. Melting ice absorbs heat and chills our drink
below 0°. There is no external heat source to supply the heat
needed to melt ice, so the heat is drawn from the system itself, and
as a consequence, the entire system chills. The drink and the ice
itself go below 0°.

As the ice melts and the gin gets more diluted, the size of
the entropy win over the heat loss from melting decreases. Melting
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OXO0JIOJIUTH 4 TpaMH BOAM 3 KiIMHATHOI Temriepatypu (20°C) axx 10 camMoro HyJIsl.
Mu cnpuiimMaemo Jiix AK 1ock OyJaeHHE, ajle 1€ AMBOBM)KHA PEUYOBHHA.
[TopiBHsiiTEe caMi: PIAKHUNA a30T — KUK 34a€ThCSI HEUMOBIPHO XOJOJIHUM TIPH —
196°C — mae nume Ha 15 BiCOTKIB OiIbIIe 0XOJOHKYBAIBHOT CHITH, HIK JIiT TIPU
ckpomuux 0°C. Ycworo ymmme Ha 15 BimcotkiB! Lleit mpurosommuBuii ¢akt
MOSICHIOE, YOMY TEXHO-HOBAYKH 3aBXKAH HEIOOLIHIOIOTh KUTBKICTh PIIKOTO a30TY,
sIKa 3HaJJOOUTbCA IM JIUIsl TOTO UM 1HIIOTO MPOEKTY.

A 1110 3 MOIM MAPTIHI? ABO 1110 CTAETHCS1 KOJIU B CIIPABY
BCTVIIA€ AJIKOI'OJIb?

VYsBIMO MOMEHT, KOJIM BU IIOHHO 3aKiHYMJIM 3MIIIyBaTH CBid MapTiHi, 1
Haniil skpa3 pocsr nozHauku 0°C. Tenep y Bamomy Keluxy ckiianacs ILikaBa
cuTyartisi: Bu Maete i mpu 0° 1 BOXHO-CIIMPTOBY CYMIIII, K2 TAKOX 0XOJI0JIa J0
0°. I1loiiHO MONEKYNIH IOy MOYMHAIOTh TAHYTH B KOKTEWJI1, BOHU MOTIMHAIOTh
terto. KiTbKicTh IIBOTO TEIUTa PIBHO TaKa K, SIK 1 IPU TaHEHH] Y 3BUYaliHIi BOII.
Te, mo mig ONMMHUBCA B CIHPTI, HE 3MiHIOE (I3UKY MPOLIECY TAaHEHHS (3MIHY
TETUIOTH), aJKE CKJIJ] CAMOTO JIbOTY JIMIIAE€ThCS YucTuM. [IpoTe 3mina eHTpormii,
IO CYIPOBOJUKYE IPOLIEC TAHEHHS JbOAY B aJIKOIOJli, Ma€ 30BCIM I1HIIUH
xapakrep. K110 MoJIeKyJia BOAM 3 HAILOTO JIbOY TaHE B JUKHUHI, IPUPICT EHTPOMIT
BUIIMH, HIK y cUTYyalii 3 yicToro Bojot0. YoMy Tak BiOyBaeTbes? IlpuunHa B
TOMY, III0 CyMIIIl BOAM Ta CIIUPTY 3a CBOEIO MIPUPOI0I0 HAO0AaraTo XaoTHUYHIIIA, HIK
3BMYaiiHa 4yucTa BoAa. MOBOIO HayKH L€ MOSICHIOETHCS TaK: KUIBKICTh CIIOCOOIB
YHIKaJIbHO pO3TallyBaTH IPyMy MOJEKYJ BOJAM Ta CHUPTY 3HAYHO OlblIA, HDK
BapiaHTIB KOMIIOHYBAHHS TaKoi K KUJIBKOCTI 1IGHTUYHUX MOJIEKYJ BoJU. binbie
xaocy — Ouibllle JOCTYHMHHMX MiKpocTaHiB. EHTpomist 3HOBY Oepe ropy, 1 Jia
MOYMHAae TaHyTU. | mo X MM MaeMo B pe3yibrari? BiH mpocto mnoumnHae
MIEPETBOPIOBATHCS HA PIOUHY. A IO 3aBXKIN CYNPOBODKYE TAaHEHHS JHOMIY?
[IpaBunbHO — oxo00/keHHs. JIi1 BOMpae B cee Termio, 3MyIyIouu TeMIIepaTypy
KOKTEHITIO BIIACTH HUKUE HYIHOBOT MO3HAUKU. OCKIJIBKY TEIUTY B3SATUCS Hi3BIJIKH,
€Hepris JUIs IIbOT0 MPOIIECY BUTATYETHCS 3CEPEANHHU. SIK HACTII0K — YCsI cucTeMa
XOJIOHE cama 1o co0i1, 3MYILIYIOUH 1 HaIlii, 1 JIiJ{ OMMYCTUTUCS HUXKYE HYJIS.

Y Mmipy TOro, K JIii TaHe, a JPKUH CTae Bce OLIbII po30aBiIeHNM, ITepeBara
EHTPOITII HaJl BTPATOIO TEIla BiJ TUTABJICHHS TIOCTYIOBO 3MeHIyeThbes. [Iporec
HE 3YNMUHUTHCA, @K MOKH CHUCTeMa He IMpHiiJe 10 HOBOi TOYKM pIBHOBAru, Je



continues to happen until a new equilibrium is reached, when the
entropy and heat become balanced again. That balance point is the
new freezing temperature of our martini.

By the way, this same argument explains why salt added
to ice can lower the temperature of the ice enough to freeze ice
cream. Unfortunately, instead of getting the real explanation, most
Kids are just taught that the ice-and-salt trick works because “salt
lowers the freezing point of water.” Weak. Now that you are an
adult, the truth can be told.

Chilling and Diluting

Every gram of ice melted provides 80 calories of chilling
power. To put that power in perspective, an average 3.5-ounce
(90-ml) daiquiri will melt between 55 and 65 grams of ice when
you shake it for 10 seconds. That averages 2000 watts of chilling
power . . . per drink. Shake four of those bad boys at once and you
are blasting 8000 watts of chilling power.

All ice has the same 80 calories per gram of chilling power,
regardless of how big it is or how fancy it is, but how that chilling
power is delivered depends on the ice’s size and shape. The
difference between big ice cubes and small ones is their surface
area. Smaller pieces of ice have more surface area for a given
weight than larger pieces. These smaller pieces can therefore chill
faster, which is good, but they also have more liquid water stuck
to their surfaces, which is often bad. The surface of ice can also
trap some of your cocktail so that it never makes it into your glass.
Let’s look at these three issues—surface area and chilling rate,
surface area and trapped water, surface area and trapped
cocktail—one at a time.

SURFACE AREA AND RATE OF CHILLING Ice melts at its
surface, so increasing the surface area increases the melting area
and therefore the rate at which that ice can melt. Increasing the
rate at which ice melts increases the rate at which it chills. But the
surface area of the ice isn’t the only factor. The surface area of the
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EHTPOITIsI Ta TEIJIO 3HOBY OMHMHATHCA B OayaHci. Came I TOYKa piBHOBard i
BU3HA4Ya€ Ty HOBY, HWXUYy TeMIepaTypy, IpH sKiii Ham MapTiHi Temep
3aMep3aTuMe.

Jlo peui, came IIM TOSICHIOETHCS 1 T€, YOMY CiJib, JOJJaHa JI0 JIbOAY, 3AaTHA
3HU3UTH HOro TemrepaTypy HacTUIbKH, 1100 3aMOpO3UTH MOpo3uBO. Ha xaib,
3aMiCTh CHPaBKHBOTO MOSICHEHHSI OUIBIIIOCTI IITeH MPOCTO TOPOUYATh, IO POKYC
13 CULTIO Ta JIbOJIOM MPAIlO€e, 00 «CLIb 3HUXKYE TEMIIEPATypy 3aMEep3aHHS BOJINY.
Hocuts npumituBHO. Tenep BU BxKe T0pOCIIi, TOX MPUIILIOB Yac JJIs CHPABKHBOTO
MOSICHEHHSI.

OX0JI0KeHHS Ta TUITIOLIS

Koxen rpam posramoro nbomy nae 80 Kalopiii OXOJOIKYBaJbHOI
notykHocTi. 1I{00 BE MOTJIM OIIHUTH 10 CHUITY: 3BHYAHMKA maiikipi (90 mur) min
yac 10-cexyHaHOTO 30MBaHHS B ILICiKepl MOTJIMHAE B 55 10 65 rpaMiB JbOIY.
Le B cepenapomy 2000 BaTiB 0X0JIOIKYBAITBHOT OTY>KHOCTI... HA OJHY MOPIIIIO.
300BTailiTe YOTUPHU TAKUX «KPACEH1» OHOYACHO — 1 BH oTpumaete mraneHi 8000
BAaTiB MOTYXHOCTI OXOJIO/KEHHS.

Bynab-axuii mig Mae 0JHAKOBY OXOJIOXKYBAJIbHY MOTYXKHICTh — Ti cami 80
KaJIOpiil Ha TpaM, — 1 30BCIM HE Ba)XJIUBO, HACKUIHKU BIH BEJTUKUM YW HACKUIBKU
BUIITYKaHO BiH BuriAngae. [Ipote Te, sik caMe 1 MOTYKHICTh «BUBUIBHSAETHCSY,
0e3rocepeIHbO 3aJIeKUTh Bl po3Mmipy Ta Gopmu Jb0ay. ['0l0BHA BIIMIHHICTH
MDX BEJIMKMMHU KyOMKaMH Ta JIpiOHUMHU NoJIsirae B iXHil rutomi nosepxHi. [lpu Tiit
camiil Ba3l ApIOHIII IIMAaTOYKM JIbOAY MaroTh OLIbIIY IUIOUIY MOBEPXHI, HIXK
BEJMKI. 3aB/SIKM LIbOMY BOHM 3aTH1 0XO0JIOJKYBATH Halii MBUIIIE — 1 II€ TUTIOC.
Ane € 11 3B0poTHHI OIK: Ha iXHiM MOBEPXHI 3aTPUMYEThCS OLIbIIE PiAKOI BOAM,
0 4yacTo cTae npobiemMoro. KpiM TOro, moBepXHs JbOJY MOXKE «3aXOMUTH»
YaCTUHY BalllOr0 KOKTEHIII0, 1 BIH MPOCTO HE MOTpamuTh N0 Kenuxa. [laBaiite
po3depeMo 1i TpU MHTAHHA MO Yep3i: IUIOMIA TOBEPXHI Ta MIBHIKICTH
OXOJIOJKEHHS; TIJIOIIA TIOBEPXHI Ta 3aiiBa BOJA; 1, HAPEIIITI, TJIOMIA TTOBEPXHI Ta
«BKPAJICHUIN» KOKTENIIb.

ITJIOLIA TTOBEPXHI TA LIBUAKICTH OXOJIOIXKEHHSA

OCKUTBKH JTiI TaHEe 3 TIOBEPXHi, TO OlbIIA TUIOIIA O3HAYAE OUIBITY 30HY
TaHEHHS, & OT)Ke — BHINY IMIBHIKICTh TAaHEHHS. A IO IIBHIIIE TaHE I, TO
CTpIMKillle Majae TeMmIepaTypa. AJye IUIOIa MOBEPXHI JbOAy — 1€ JIMIIe



cocktail is important, too. A block of ice sitting still in a cocktail
doesn’t melt very fast. Stirring or shaking a cocktail brings fresh
liquid into contact with the ice, essentially increasing the surface
area of the cocktail and thus the rate at which it chills. The faster
the drink moves, the faster the drink can chill.

As important as the rate at which the cocktail flows over
the ice is the rate at which melted water leaves the surface of the
ice. Rapid mixing of cold meltwater is a cocktail’s main speed
chiller. Plastic bags full of ice cubes and those blue gel packs you
store in your freezer can’t chill a drink nearly as fast as a good ol’
ice cube, because their meltwater doesn’t mix with the cocktail.
Nor can ice cubes in plastic bags chill cocktails below 0°C—you
don’t get the entropy gain from melting into the alcohol. Even
extremely cold things like blocks of steel stored in liquid nitrogen
don’t chill as fast as melting ice cubes.

Ice is fantastic.

SUPERCHILLED ICE

A counterintuitive fact: colder ice chils more slowly than
warmer ice. If you shake with ice that is we | below the freezing
point, it wil actua ly chil more slowly than ice at 0°. The surface
of very cold ice doesn’t melt right away. Instead, the energy that
the ice absorbs from the drink is used to heat up the ice cube to the
freezing point. After the ice warms up and starts melting, the
chiling rate increases. The supercold ice wil eventua ly make your
drink colder with less dilution than tempered ice wil, but unless
the superchiled ice is rea ly cold, the difference wil be sma 1. Let’s
say you start with ice that is —1°C. Heating a gram of —1°C ice up
to 0°C requires less than half a calorie—less than half the amount
it takes to chil a gram of water 1°C and less than one 160th the
amount it takes to melt 1 gram of ice. In other words, the amount
of excess chiling energy stored in 160 grams of ice at —1°C would
be provided by melting only one more gram of ice at 0°. Puny
difference. Dramatica ly overchiled ice wil dramatica ly reduce
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10JI0OBMHA cipaBu. He MeHIy posib BiAIrpae 1 Miomia NoBEpXHI caMOro KOKTEHIIO.
SIxmio 6puina 1oy IPOCTO JISKUTH Y Haroi 0e3 pyxy, BoHa TaHe MiisiBo. Ctip abo
MIEHKIHT 3a0€3MeUy0Th MOCTIMHMN KOHTAaKT CBDKOI PIAMHU 3 JIHOJOM, IO
(akTUUHO 301IbIIIYE POOOUY MTOBEPXHIO KOKTEHUIIIO Ta MPUCKOPIOE OXOJIOHKEHHS.
Pyx — 1me xomoa: yuM IHTEHCHBHIIIE PYXA€ThCS HAIM, THM IIBUIIIC BIH CTa€
KpPYO)KaHUM.

He MeHI BayKIMBUM 3a HIBUJIKICTh IOTOKY KOKTEHIIIO HAJl IbOJOM € TEMII,
3 AKMM TaJla BOJIA TIOKKIA€ MOBEPXHIO KyOuka. CTpiMKe 3MIITyBaHHS XOJIOJHOI
TaJI0l BOJM — OCb OCHOBHHH CEKpeT MIBUAKOIO 0XO0JIoJKeHHsA. Hi miacTukoBi
MAKEeTH 3 JIbOJIOM, Hi CHHI TeJIeBi TEpMOIIAKETH HE 3PIBHAIOTHCS 33 MIBUAKICTIO 31
3BHYAIHUM KyOHMKOM JIbO/ly, 00 BOHHM HE JatOTh Taliil BOAL 3'€IHATUCS 3 HAIIOEM.
OxpiMm TOTO, JIiJ] Y MAKeTi HE 3[aTeH OIyCTHTH Temmeparypy Huxde 0°C: 0e3
IPSIMOTO KOHTAKTY 3 aJKOTOJIeM €HTPOIlis He OTPUMYE HOTPIOHOrO HMPUPOCTY.
HaBiTh excTpeManbHO XOJIOAHI NPEIMETH Ha KIUTAIT CTajieBUX OJIOKIB,
BUTPUMAHUX y PIAKOMY a30Ti, HE OXOJIOAXKYIOTh TaK LIBUJIKO, SIK 3BUYaiHI KyOUKH
JABOMY, IO TAaHYTh.

Jlin — 1mTyKa AMBOBMIKHA.
IMEPEOXOJIOJIKEHUI JIIJT
MOBUIBHINIE, HDK TEIUNIUNA. SIKIIO BH TOYHETE WICHKYBaTH 3 JIbOJOM,
TeMIeparypa SKOro 3HAa4HO HKX4Ya 3a TOUYKY 3aMep3aHHs, BiH HacHpaB[i
OXOJIO/KYBaTUME KOKTEWb moBuipHIIIe, HDK Jig npu 0°C. IloBepxHs nyxe
XOJOAHOTO JIbOJAY HE MOYMHAE TAaHYTH MUTTEBO. HartomicTe eHepris, sKy JiA
MOTJIMHAE 3 HAIOIO, CIIOYAaTKy BHUTPAYa€eThCi HA Te, 100 MPOCTO HArpiTH
kprwkanuit kyouk no 0°C. Jlume micnis TOro, sK JiJl «pO3Irpie€ThCs» 1 MOYHE
HapelTi TaHyTH, MIBUJKICTb OXOJIOJKEHHS 3pOCTe. 3BICHO, MEPEOXOJIOKEHHM
T 3pemTor 3poOUTh Balll HAMiM XOJOMHINIMM 1 3 MEHIIUM PO3BEIACHHSM
(MTAITIOTIIET0), HIK «ITIATOTOBJICHHUI» JiJ, ajie AKIIO e JIiJT He eKCTPEeMabHO
XOJOAHUH, pi3HULA Oyne MizepHoto. [Ipumycrimo, Bu B3sttu i npu -1°C. 1106
HarpiTd OJIMH rpam Takoro jboay 10 0°C, moTpiOHO MEHIIE MOJIOBUHU KaJIopii.
Le MeHI1I€ TOJOBUHU €HEprii, HeoOX1THOT JJIsl OXOJIOIKEHHS rpama Boau Ha 1°C,
1 MEHIIIEe OHI€T CTO MIICTACCATOI YACTUHH €HEPTii, MOTPIOHOT It TOTO, 100 Tei
rpam JIbOJly po3TONUTH. [HaKIIe Kaxydu: TOH 3amac «HaJIMIIKOBOTO XOJIOAYY,



dilution. That isn’t good. It is very rare that you want dramatica ly
reduced dilution in a shaken drink.

In a | likelihood you don’t need to worry about your ice
being too cold. Ice is a fairly good conductor of heat— about three
and a half times better than water (as long as the water doesn’t
cheat by mixing and moving around). Ice’s good conductivity plus
the sma | amount of energy it takes to heat it up means that ice
heats to the freezing point pretty quickly. If your ice has been out
of the freezer for a while, it is probably very close to 0°C and you
can ignore its actual temperature.

SURFACE AREA AND SURFACE WATER

As ice approaches its melting point, it becomes jewel-like,
with liquid water simmering on its surface. The more surface area
your ice has, the more surface water it carries and the more water
you’ll add to your cocktail. Even though the liquid water stuck to
the ice is at 0°C, it isn’t an effective chiller, because it has already
melted and relinquished most of its chilling power. Changing the
amount of ice you use changes the surface area of the ice in contact
with the cocktail and therefore the amount of water you are adding
even before melting starts. In practice it is difficult to control the
amount of ice you use, which means your drinks will have
inconsistent amounts of dilution. This effect is magnified when
you use ice with a high surface-area-to-volume ratio. When
bartenders complain that small or thin varieties of ice (in bar
parlance, “shitty” ice) overdilute their drinks, I suspect that they
are reacting to the initial dilution they get from their ice’s surface
water.

To test this idea | made crushed ice with a very high
surface-to-volume ratio (shitty ice) and then spun it in a centrifuge
to get rid of the excess water. In the cocktails made with this ice,
my final dilutions were the same as those made with larger ice
cubes, when all the drinks were chilled to the same temperature.
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o 36epiraeTbess y 160 rpamax npoxay mpu -1°C, MOXHA OTpHMAaTH, MPOCTO
PO3TONMBILY OAMH-EIUHUHA O0AATKOBUH rpam oy npu 0°C. Pi3Huii TaMm — Kit
HarulakaB. 3BICHO, paJuKajIbHO MEPEOXOJOHKEHUM i CYTT€BO 3MEHUIUTH
PO3BeNIeHHs HAMOIO BOAOKO. AJie B TOMY MaJlo XOpoIoro. Bkpaii piako BUHHKae
norpeda y KpUTUYHO HU3bKIM JOWIIONI], KOJIM WAEThCS TMPO KOKTEHIIb,
MIPUTOTOBIICHUH y HIEHKEPi.

[IBuiie 3a Bce, BaM HE BapTO MEPEKUBATU Yepe3 HAATO XOJOIHUHN JIi.
Jlin — MOCHUTh HENOTaHWH MPOBIIHUK TEIUIA: BiH MPOBOIUTH HOTO MPHOIHU3HO
BTPHYI Kpallle 32 BOAY (SIKIIO TIIBKU BOJA HE «XUTPYE» 32 paXyHOK KOHBEKIIIT Ta
MOCTIHHOTO PyxXy). 3aBASKH TapHiil TEIUIONPOBITHOCTI Ta Mi3epHIH eHeprii,
MOTPIOHIH A HArpiBaHHs, KYOUK JIbOAY AOCATAE HYIS 1y>Ke MIBUIKO. SKII0 i
X04a O TPOXH IOJIeKAaB 032 MOPO3MIIKOIO, HOrO TeMIiepaTypa Bxke OJHM3bKa J0
0°C — To3 Ha peaybHi rpaaycu MOKHA TPOCTO 3a0UTH.

ITJIOLIA TTOBEPXHI TA IIOBEPXHEBA BOJIA

Konu nin HaOGmuKaeTbcst A0 TOYKH TAHEHHS, BIH CTa€ CXOXHM Ha
KOIITOBHE KaMiHHSI 3 JIEZb IOMITHHM IIapOM PiKOi BOAM Ha rpaHsx. YuMm Oinba
II0MIa MOBEPXHI Ballloro JbOJy, TUM OLIblIe Takoi BOAM BiH Ha co0l Hece — i
TUM O1JIbIIIE 11 TOTPANUTh y Balll KOKTEWIIb. X04a 11 Bojia Mae Temneparypy 0°C,
BOHA He3/aTHa e()eKTUBHO OXOJIOPKYBaTH, 00 BXKe po3TaHysa 1 Bijfaia JEBOBY
YacTKy CBO€1 «CHJIM». 3MIHIOIOYM KUIBKICTh JIbOJlY, BU 3MIHIOETE 1 3arajibHy
IUTOILY KOHTAKTY 3 HAIlOEM, a OTXKe — 1 KUIbKICTh BOJIH, SIKY JJOJJa€Te 1Ie JI0 TOTO,
SIK TIOYHETbCS TAaHEHHsI B1Jl 3MilTyBaHHA. Ha mpakTHIll KUIbKICTh JIbOlY B HIEHKeEPI
Ba)XKO KOHTPOJIIOBATH, a I1€ 03HAYAE, 1110 Ballli KOKTEHI1 II0pa3y MaTUMYTh pi3HUI
piBenp mumonii. Llel edekT mocuimoeTscs, KOIW BU BUKOPHCTOBYETE JiJ 13
BHUCOKHMM CIHIBBIAHOIIEHHSAM IUIOIII TOBepxHI 10 o00'emy. Kosim Oapmenu
CKap KaThCs, 110 APIOHUI a00 TOHKHUH i1 (Ha OApHOMY JKaproHi — «XPEHOBHUII»)
3aHAATO PO30aBIIsi€ HAMiM, 5 MMiJJO3PIOK0, III0 BOHU pearyroTh caMe Ha Iie T04aTKOBe
PO3BEICHHS BOJIOI0, KA Bxke Oysia Ha MOBEPXH1 KyOUKIB.

[Io6 mepeBipuTH 1LIO TEOPItO, S B3SB MOAPIOHEHUH JTif 13 Ty)KE BUCOKHM
CHIBBIHOIICHHSM TUIONI 10 00’eMy («XpEHOBHUI» i) 1 MPOKPYTHUB HOTO B
neHtpudysi, abu mo30yTucs 3aiiBoi Bosioru. Konu s npurotyBaB KOKTEUI1 3 UM
«BHUCYIIEHHM» JIbOJOM 1 OXOJIOAMB iX N0 Ti€i X TeMmIepaTypH, 110 W Hamoi 3
BETTMKUMU KyOamu, iHaTbHA TUTIOIS BUSBUTIACS a0COIIOTHO OJHAKOBOIO.



The upshot: smaller ice with a large surface area relative to
volume area can overdilute your drinks or make them inconsistent.
To remedy this problem, shake off ice before you use it by putting
a strainer over your shaking tin or mixing glass and throwing the
water off the ice. | won’t make you get rid of the water with a salad
spinner, but | probably should. If you have access to large ice,
make smaller, faster chilling pieces by cracking the large pieces.
The surface of freshly cracked ice doesn’t have as much water on
it as ice that has been cracked previously and allowed to sit.
SURFACE AREA AND HOLDBACK

The flip side of the water trapped on the surface of the ice
before you chill is the cocktail stuck to your ice after you have
chilled. I call this stolen bit of cocktail the holdback, and it can be
quite substantial. More ice, smaller ice, and ice with nooks and
crannies will increase holdback. To minimize holdback in your
drink, make sure to give your chilling vessel a sharp snap with
your hand after the last drip pours out of it. Right the vessel again
and strain one last time. Based on tests I’ve done with
lackadaisical pouring technique, stirring with crushed ice can hold
back between 12 and 25 percent of your drink. Stirring with small
ice-machine ice can hold back between 7 and 9 percent of your
drink. Even with lousy pouring technique, stirring with block ice
cut into large rectangles gives you holdback as low as 1 to 4
percent of your cocktail. The drain, snap, right, and drain again
can knock all these numbers down to the 1 to 4 percent area,
regardless of the ice you use. Proper cocktail pouring technique is
important.

There is a widespread belief that ice should never be used
twice. Hogwash. If you are stirring a drink and plan to serve it over
ice, you should use the ice you stirred with, as long as it looks
good. The ice you have stirred with is colder than fresh ice (if you
have stirred the drink below 0°), and the used ice doesn’t have
water all over it, but cocktail instead.
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BucHOBOK Takuii: IpiOHU JIiJ 13 BEIMKOIO IIJIOMICI0 MMOBEPXHI BiJIHOCHO
o0'eMy MOXe HAATO pO30aBUTH Balli KOKTEHI abo 3poOWUTH IXHIA CMaK
HectabitpHUM. II[06 3apagutu mid mpodseMi, «OOTPYHmIyHTe» JiA mepen
BUKOPHUCTaHHAM: HAKpHHTe Ieikep a00 3MilllyBaJbHHH CTakaH CTPEHHEPOM i
MPOCTO 3JIMITE 3 HHOTO 3aiiBy BoAy. S1 He 3MyIIyBaTUMy Bac CYLIUTH Jid Y
neHtpudysi A canaty, Xxoda, MadyTh, BapTo Oyio 0. SIKIIo y Bac € 1ocTyn 10
BEJIIMKUX OpwJI JbOMy, pPOOITH 13 HHUX JAPIOHINI IIMATKWA IS IIBUIKOTO
OXOJIOJDKEHHS, MPOCTO PpO3KOJIIOIOYM  BelHMKi KyOow. IloBepxHs 1I0HHO
PO3KOJIOTOTO JIbOAY HE Ma€ CTUIbKH BOJAM, CKUIBKH TOW JIiJl, SKUM MOAPiOHUIH
3a3/1aJIeri/Ib 1 3aTUIIMIN YEeKaTH CBO€ET YEPTH.

ITJIOLIIA TTOBEPXHI TA JIBOJJOBA «3AHAYKA»

3BOpoTHHI OiK MeZali 3 TajJoK BOJOI0 HAa MOBEPXHI JBOJAY — L€ TOM
caMHil KOKTEIIb, 110 3aCTPsS€ Ha HbOMY BiKe Micii 0XoJokeHHs . Lo BkpageHy
MOPIIiI0 HATOIO ST HA3MBAIO «3aHAYKOIO», 1 BOHA MOXKE OYTH JIOCHTBH COJIIIHOIO.
Uum Oinplie JIbOAY, YAM BiH APIOHIMMN 1 yuM Oulbllle HA HROMY BHUOOTH Ta
TPilMH, TUM Outbmo0 Oyne ms 3anayka. [1[o6 MiHIMI3yBaTH KUIBKICTh HAroIo,
10 OTMMHUBCS B TaKii macTiii, 000B’I3KOBO pOOITh PI3KHil PUBOK («CHAID) PYKOIO
MiCIsl TOTO, SIK 13 TOCYAMHH BUTEYE OCTaHHsA BHAMMa Kpamid. [1oTiM 3HOBY
BUPIBHSNTE ii y BEepTUKaIbHE MOJIOKEHHS 1 3LIAITh 3aJUIIKK 1€ pa3. 3rilHo 3
MOIMH Te€CTaMH, IpU He10aii TEXHILI HATMBAHHS pe3y/IbTaTH MOKa3aH, 1110 CTip
Ha KOJIOTOMY JIbOJII MOXe€ 3aTpuMartd B cobi Bix 12 10 25 BiJICOTKIB BalIoro
Haroro. Ctip Ha 1piOHOMY JIbOJI1 3 aBTOMaTa 3a0upae Bija 7 10 9 BijcoTkiB. HaBiTh
IIpU MApUIMBIM TEXHILI HAJMBAaHHSI, CTIp HA BEJIMKUX MPSIMOKYTHUX Opuiax jaae
BTpaTH BChOro B 1—4 BiacoTku. CxeMa «3JHMB, PUBOK, BUPIBHAB 1 3JIUB 3HOBY»
30uBae Bci 1i nudpu 10 piBHA 1—4 BiACOTKIB HE3aJIEKHO BiJ TOTO, AKHI T BU
BUKopucToByeTe. I[lpaBuibHa TexXHiKa HaJMBAHHS KOKTECWIIO — II€ CHpaBIi
BaYKJIHMBO.

Icnye mnommpena aymka, HIOM JiJ HI B SIKOMY pa3l HE MOXKHA
BUKOPUCTOBYBATH JBiui. HiceHiTHHUIIA. SIKIIIO BU TOTY€ETE KOKTEHMIIH METOIOM CTip
1 MJIaHyeTe MoJaBaTH HOro 3 JbOJOM, BapTO BUKOPUCTOBYBATH TOM CaMUM Jij,
KM BU IIOMHO NepeMillyBalM Hamiil — 3BICHO, SKIIO BiH Ma€ MPUCTONHMI
BuUrysiA. JIia, 3 SKMM BU IIOWHO MPAIFOBAIN, HACTIPAB/l XOJIOAHIIINKA 3a CBIKUN



MEASURING HOLDBACK

To quantify holdback, I measured the phenomenon in
sugar-water-ice mixtures; I don’t have the analytical equipment
required to measure these ingredients plus alcohol. | made
solutions that were 10, 20, and 40 percent sugar by weight, diluted
90-gram samples by stirring with crushed ice, ice-machine ice, and
cut block ice, then measured the weight of the strained liquid on a
scale and the final sugar concentration of the liquid with a
refractometer. With that data | could calculate the amount of liquid
left behind.

You would expect that holdback would primarily be a
function of the surface area of the ice you use, just as dilution rate
is, but holdback is more complicated. It is very strongly affected
by the shape of the ice’s surface as wel as the surface area. Block
ice with smooth sides has less surface area per gram than ice-
machine ice does, and dilutes and chils more slowly than machine
ice does, but it holds back far less cocktail than you’d predict from
surface area alone.

Surprisingly, sugar content did not play a substantial
repeatable role in the holdback of drinks.
CHILLING, EQUILIBRIUM,
TEMPERATURE

When we stirred our experimental martini, the temperature
initially dropped rapidly. After a while, the temperature plateaued
and further chilling was much slower. As the chilling slowed, so
did the dilution, and after a couple minutes the drink wasn’t
changing much even though we were constantly stirring. The
drink was approaching its equilibrium chilling point, the freezing
point of the cocktail: the point at which the entropy gain from
melting is balanced by the heat requirement of melting. You’ll
never really get to the equilibrium point, because your chilling
techniques aren’t rapid enough or efficient enough, but you can
get close. Blended drinks come closest, getting really dang cold

AND ULTIMATE
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(sxmo BH oxonoauiaM KokTeiub Hux4ve 0°C), a TOJOBHE — BiH HE BKPUTHH
BOJI010. 3aMicTh Hel Ha 10ro MoBepxHi B)KE 3HAXOAUTHCS CaM KOKTEHJIb.
BUMIPIOBAHHS JIbOJIOBOI «3AHAUK»

AOU KUTBKICHO OI[IHUTH IIeH €PEeKT, s JOCIIIUB HOro Ha CyMilax IyKpy,
BOJM Ta JIbOAY; Y MEHE MPOCTO HEMA€E aHAJNITUYHOTO OOJIaIHAHHS, HEOOX1JHOTO
JUTS BAMIPIOBAHHS LIUX IHTPEII€HTIB pPa3oM i3 ajkoroyieM. Sl mpuroTyBaB po34nHU
3 KoHIeHTpartier 1mykpy 10, 20 ta 40 BiacoTKiB 3a Baroro, po36asuB 90-rpaMoBi
3pa3Ku IUISXOM CTIpy 3 KOJOTHUM JIbOJOM (KpalieM), JhOJOM 3 aBTOMAara Ta
pizaHuMu nboAsHUMH Opuiamu. Ilicist 1poro s 3BaKuB BiA(DIUILTPOBAHY PIIUHY
Ha Tepe3ax i BUMIpSAB (piHAIBHY KOHIEHTPAILIi0 I[yKPy B HIi 3a JONOMOTOIO
pedpaxTomeTpa. Marouu 111 1aHi, s 3MIT BUPaxXyBaTH TOUYHY KUTBKICTh P1AWHH, 110
3aJIMIIUIACS HA JTBOJI.

Bu mornu 6 ouikyBaTu, 110 «3aHAYKay 3aJIEKUTH HAcaMIepe]] BiJ MIIOIIi
MOBEPXHI JILOJY — TaK CaMmo SK 1 MBUIKICTh PO3BEICHHS, — MPOTE TYT yCe JCIIO0
ckiaaHime. Ha 1eil moka3HuK CUIBHO BIUIMBA€ HE JIMINE IJIoma, a il ¢opma
MOBEPXHIi JIbOAY. bpuia 3 riiagkuMu O0KamMHu Mae MEHINY IUION[Y Ha TpaM Barw,
HDXK JIiJl 3 aBTOMAara, TOMy BOHA OXOJIOJDKYE Ta po30aBiis€ Hamiil MOBUIBHIIIE.
[Ipore Takuii 111 yrpumMye Ha co01 HabaraTo MeHIle KOKTEHIII0, HXK MOXKHA 0yJ10
0 MPUMYCTUTH, BUXOASIUU CYTO 3 HOTO TUIOIII.

Sk He AMBHO, BMICT I[yKpy HE BIJIIpaB CYTTEBOI poji y (opMyBaHHI
«3aHAUKW».

OXOJIO/IXKEHHS, PIBHOBAT'A TA TPAHUYHA TEMITEPATYPA

Konu mu 3mimyBanu Haml eKCIepUMEHTANIbHUM MapTiHi, TeMIeparypa
CIOYaTKy majana cTpiMko. Ta uepe3 JesKkHil yac BOHa BUUWIIUIA HA IUIATO, 1
MO/IaTbIIIe OXOJO/KEHHs BifOyBalocs 3HAYHO MOBuIbHIIIE. Pazom i3 Temmom
OXOJIO/IPKEHHS CHIOBUIBHMIIACS 1 JWIIIOLISL — 3a Mapy XBUJIMH Hamiil IpakTHUYHO
nepecTaB 3MIHIOBATHUCS, X04a MU MPOJIOBKYBAIHU HOT0 HEBIIMHHO MEPEMIITyBaTH.
Hamiit HabmmkaBcst 10 CBOET TOUKU PIBHOBAXXHOTO OXOJIOMKEHHS — (PaKTUUHO,
JI0 TOYKH 3aMep3aHHsI caMoro Haroto. Lle Toif MOMEeHT, KO IPUPICT EHTPOIii Bij
TAHEHHS JIbOAY BPIBHOBAXXYETHCS €HEpri€ro, HEOOXI1NHOK IS LbOIO Camoro
taHeHHs. HacripaBi BU HIKOJIM HE TOCATHETE 11i€1 TOYKH 11eaabHoi piBHOBAru, 00
Ballll TEXHIKA OXOJIO/PKCHHSI HEJOCTATHHO IMBHAKI UM €PEKTHBHI, aje JI0 Hel
MoOkHa migiOparucs Brputyna. HaifOmmkde 10 1poro pesyapTary MiAXOIATh



because their chilling is both extremely rapid and extremely
efficient.

Before you add wet ice to your drink, snap the water off of
it. This technique will prevent the ice’s surface water from
overdiluting your drink even if you don’t have access to big ice
cubes.

Before you reach equilibrium, either you stop chilling by
removing the ice from your drink, or your chilling rate drops
below the rate that heat enters the cocktail from the environment
because your chilling isn’t efficient enough. At this point your
drink will get no colder. In fact, it will begin to warm up. How
close you get to the theoretical freezing temperature of your drink
depends on your chilling technique. The different techniques we
use for traditional cocktails—stirring, shaking, building, and
blending—all have inherent chilling parameters, and these
parameters determine the structure of each drink style.

26

OJICHIIOBaHI HAroi: BOHM CTalOTh A0 Oica XOJOJHUMH, OO TpOIEC iXHHOTO
OXOJIOJDKEHHS OJTHOYACHO 1 HAJ[3BUYaiHO MIBUIKUH, 1 MAKCUMAIIbHO €(DEKTUBHUI.

[Tepmr HIXX KUJATH MOKPHH JIiI Y HaIil, CTPYCITh 13 HBOTO BOJY PI3KUM
pyxom («cHanomy). Lleit mpuifom 1omoMoske 3ano0irTd HaIMipHOMY PO3BEACHHIO
KOKTEHIIIO TAJIO0 BOJIOKO 3 MTOBEPXHI JIbOYy — 1 1€ CIPAITIOE, HABITh SKIIO Y BaC
i PyKOIO HEMA€ BETUKUX COJIIAHUX KYOiB.

[lepm1 Hi>Xk BH JOCSTHETE TOYKH PIBHOBAaru, BU ab0 cami NPHUIIHHSIETE
OXOJIO/KEHHSI, 3a0MParouH JIij 13 HaIo, a00 X MIBUAKICTH OXOJIOKEHHS Majae
HW)KYE IIBUAKOCTI, 3 KO TEIUIO 3 JOBKIJUIA MPOHUKAE B KOKTEHIIb — MPOCTO
TOMY, III0 Ballli METOAM HEAOCTaTHRO €(peKTHUBHI. Y 1eli MOMEHT Haliii mepecrae
xoyioAHimary. ba Oinpie, BiH mouynHae HarpiBatucs. Te, HACKIJIbKU OJIM3bKO BH
migoepeTecss 0 TEOPETHUYHOI TEMIIEpaTypy 3aMep3aHHs Balloro KOKTEHIIIO,
3aJ€KUThL BHUKIIOYHO BiJ TEXHIKHM OXOJOMKeHHS. Pi3HI MeToau, SKI MM
BUKOPHUCTOBYEMO ISl KITACHYHUX HAIOIB — CTip, MIEWK, 0111 ui OJICH T, — MalOTh
CBOi BPOJDKEHI MapaMeTpu OXOJIO/DKEHHS, 1 caMe IIi mapaMeTpu BH3HAYAIOTh
CTPYKTYpY Ta XapaKTep KOKHOTO CTHITIO KOKTEHIIIB.
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Chapter 2. Translation analysis of Liquid Intelligence

2.1 Culinary discourse as a type of specialised literature

In the context of translation studies, discourse is a complex and multifaceted phenomenon.
S. Mills (2004, p. 168) believes that the range of possible interpretations of discourse is
multifaceted and broad. Furthermore, the role of this concept is growing in contemporary science.
This view is supported by recent research such as the article Discourse Analysis: A Literature
Study (Putri, D. R. 2025). It presents an analysis of research (2020-2024), which highlights the
expansion of the scope of discourse. Specifically, the concept of discourse plays a significant role
in the study of power, identity and digital communication. Therefore, it can be argued that the
importance of discourse is reflected not only in the growing number of studies on this topic, but
also in the expansion of its scope of application (Howarth, D. 2000, p. 1).

Depending on the field and conditions of use, discourse has several main varieties. In the
framework of this study, specialised discourse is of particular interest. I. M. Klyufinska (2024, p.
44) defines the concept of specialised discourse as a set of oral and written statements produced in
professional or scientific situations. These situations are created with the help of representatives
of a particular socio-professional group. The specific use of language is the main distinguishing
feature of specialised discourse, which sets it apart from other types of discourse (Mangher, A. M.
2020). Hence, it can be concluded that this concept functions as a language of access to specialised
knowledge. Such specialised knowledge may include culinary arts.

Thus, culinary discourse is a special type of communication that embodies the entire food
process, from processing to preparation and consumption (Bourkova P. P., Golovnitskaya N. P.,
Dmitrenko V. I. 2023, p. 147). This concept includes texts related to professional culinary
activities, such as recipes, menus, preparation methods, professional terminology and practical
advice. The main important characteristics of modern culinary discourse are considered to be its
diversity, dynamism, and multidisparity (Bourkova P. P., Golovnitskaya N. P., Dmitrenko V. I.
2023, p. 148). We argue that this type of discourse requires proper attention from scholars and
careful research. Despite active research into culinary vocabulary and its characteristics in the
modern world, there is still no established term for this concept in science. Consequently, scientists
researching this topic use the terms «glutonic», «culinary» and «gastronomic» discourse in
parallel. Therefore, the synonymisation of terms indicates the need for further research to establish
a standardised name. K. Gerhardt, M. Frobenius and S. Ley confirm the importance of researching
culinary discourse by updating the term «culinary linguistics» (2013, p. 49). This field studies how
culinary traditions and practices are reflected through language. The aim is to deepen our
understanding of the connection between language and culture, as well as to better understand the
specifics of professional vocabulary in cooking and the importance of its adequate translation.

Therefore, we can conclude from this information that there is currently a real need for
more in-depth research on the topic of culinary discourse. The scientific novelty of the study lies
in the systematic analysis of mixological terminology within the framework of culinary discourse
and in identifying optimal translation strategies for rendering hybrid scientific-popular texts into
Ukrainian. Such considerations determine the relevance of the study.

2.2 Stylistic and genre characteristics of the book Liquid Intelligence

A vivid example of the use of culinary discourse is the book Liquid Intelligence by Dave
Arnold. Dave Arnold first founded the culinary technology department at the French Culinary
Institute (now the International Culinary Centre), and then became co-owner of a high-tech
cocktail bar and associated innovation workshop. This work has received several prestigious
awards. For example, it won the 2015 James Beard Foundation Book Award in the beverage
category. The book was also honoured with the Jane Grigson Award from the International
Association of Culinary Professionals (IACP).
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It is not surprising that this work was highly praised, as it is not just a collection of cocktail
recipes, but a whole world of molecular mixology culture that combines the science and art of
cocktail making. Molecular mixology is a branch of bartending that studies the physical and
chemical processes involved in the preparation of beverages (Pankova O. M., Shitikova T. V.
2025, p. 38). This field in beverage preparation, which combines bartending practice with a
scientific approach, emerged in the 1990s. The development of this science is linked to the
emergence of molecular gastronomy, developed with the help of scientists Hervé This and
Nicholas Kurti. Later, chefs Ferran Adria and Heston Blumenthal popularised it in practice in the
late 1990s and 2000s. In his article, Buehler, E. argues that the book contains a wealth of interesting
information about the physics and chemistry at work in seemingly simple mixed drinks (2015).
From the perspective of linguistic analysis, the book Liquid Intelligence serves as a bridge between
specialised literature and non-specialists. We argue this is due to its inclusion of substantial
scientific knowledge that people without experience in this field need to learn about. Thus, Liquid
Intelligence can be classified as a popular science genre of specialised culinary discourse and
represents a mixological subdiscourse. This genre of literature is created for a wide audience of
readers, not just for experts, unlike scientific literature (Tukhtarova, 1. 2023, p. 152). The style of
the book can be classified as popular science. Some researchers characterise popular science as a
subgenre consisting mainly of elements of scientific, journalistic and colloquial styles, and
occasionally elements of fiction (Seligey P. O. 2016, p. 115). Furthermore, this is evidenced by
the authoritative and slightly humorous tone of the introduction, which departs from a purely
scientific style. For example, in one passage Dave Arnold advises readers to «violently smash the
hell out of the lime» and «forget hand reamers; they suck». Therefore, we can conclude that these
informal author's comments are used to enliven the text and make it more understandable and
emotionally appealing to the reader. Additionally , the book also contains elements of an
instructional style. This is evident in the passage where Dave Arnold explains step by step the
technique for making pure and transparent ice. This is demonstrated through clear instructions «fill
a cooler» and «let it degas and cool without stirring».

In conclusion, we maintain that such quotes create a logical structure for presenting
information with accessible explanations. In terms of translation practice, understanding the style
and genre-specific features of a book provides a basis for analysing the translation challenges that
arise when working with such material. This theoretical framework serves as the basis for the next
part of the study, which focuses on lexical, stylistic, genre-related and cultural translation
difficulties in Liquid Intelligence.

2.3 Challenges and translation strategies in the rendering of culinary discourse

Nowadays, the profession of a translator is becoming particularly important and significant.
After all, translation is a complex process that requires special attention to detail. This profession
covers a wide range of functions that go far beyond literal translation (Kobzar O., Gorbunova S.
2025, p. 168). Therefore, Dave Arnold's book Liquid Intelligence serves as confirmation of this,
as its translation is accompanied by a number of translation challenges. Namely, these include
lexical, stylistic and genre challenges. In our assessment, they are caused by the fact that it
combines culinary, mixological and popular science discourses. Initially, we will consider lexical
issues.

First and foremost, translation is a means of intercultural communication. In their article
on food and translation, D. Chiaro and L. Rossato note that food and language are part of a person's
identity and cannot be separated (2015, p. 241). Consequently, translators often face difficulties in
conveying information, especially specific contextual units indicated in the source text, into the
target text when translating culinary discourse. These are lexical difficulties that arise in such
translations of culinary discourse and are largely due to their cultural markedness. Hence, the
complexity of this task lies in preserving the meaning and purpose of the source text without
distortion. After all, any careless translation of a word or phrase can cause strong negative
emotions on the part of the target audience. The lexical difficulties involved in translation are



29

illustrated by the following sentence: «Let’s look at the point where you’ve stirred your martini
and it has just reached 0°C». Thus, in this case, the difficulty lies in lexical items such as «stirred
cocktail» and «martini». Firstly, «stirred» is a professional bartending term referring to a specific
technique for mixing a cocktail. Based on the strategy of foreignisation, we have translated it using
a combination of borrowing and decription. In the target text, it reads as «kokreiini, 0 rOTYIOTbCS
merosoM crip». Secondly, «martini» is the name of a well-known cocktail that reflects cultural
specificity. The best way to translate it is through the technique of borrowing, namely «mapTiHi».
In the process of translation, it often proves inappropriate and incorrect to use the meanings of
words and phrases from the dictionary. The only solution is to deviate from the established
equivalents. That is why, in some situations, the adequate transmission of culinary discourse
requires translational transformations, the choice of which depends on the translator. Equally
important is the translation of terms denoting units of measurement, various culinary techniques
and ingredients. R. Birsanu emphasises that culture in culinary texts is reflected primarily in them
(2016, p. 30). We can highlight several examples from the book. The first phrase, «wash liney,
refers to the level of liquid in a glass and has no established equivalent in Ukrainian. That is why
the most appropriate translation involves the use of description as a translation technique. The final
version in the target language will sound «piBens piguuu Ha cTiHKax Kenuxa». The next phrase,
«free-poury, is a term used in slang. In bar practice, it is a technique for pouring alcohol without a
measuring tool, hence the translation will be «nanuBanus zamoro Ha oko». In this case, we also
used the description technique, but with the addition of adaptation. Thus, we can observe that these
phrases have quite a lot of potential for problems for the translator.

As for stylistic difficulties, they are largely due to the so-called «hybrid» nature of the
book's style. Among these difficulties in translating texts from English into Ukrainian is the direct
translation of colloquial lexical elements (Manhura S. 2022, p. 186). The problem of translation is
caused by the deliberate violation of the popular scientific style. This is due to such remarks as
«How boring if | were finished - if I were satisfied» or the author's categorical and subjective «I
hate compromising». In other words, the style is blurred by irony and emotional evaluation. The
translator must note these points and preserve the informal tone and author's intonation. Let’s take
a closer look at this type of translation challenge in the sentences: «Things are lazy. Making ice
gives off heat, so the change in heat favors water turning to ice». Hence, we can see here how the
author infuses the scientific text with a light touch and humour. A literal translation of the sentence
«Things are lazy» would be «Peui ninuBi». However, in this context, it sounds absurd. A possible
solution for an adequate translation could be a combination of modulation and refication:
«IIpupona 1r0O6UTH MIHIMYM €HEpTii: MiJ Yac YTBOPEHHS JIbOAY BUAUIIETHCS TEIUIO, TOXK LeH
nponec Cripusde 3aMEp3aHHIO BOAW).

The genre-related difficulties of translating Liquid Intelligence are also directly related to
the fact that the book does not belong to purely classical culinary literature or scientific works.
The combination of several genres in one text is confirmed by the expression «Control variables,
observe, and test your results». This is an imperative phrase, meaning an instruction to act. In
Ukrainian, it would sound this way: «CnigkyiTe 3a 3MIHHUMH, CIIOCTEPIraiiTe Ta AUBITHCS, 1O 3
poro Buiiae». In other words, the phrase has been adapted using modulation and amplification.
The text is capable of explaining, teaching, and convincing the reader at the same time. This is
evidenced by another instructive construction: «Drinks should be measured by volumey.
Therefore, the translation using the technique of transposition is as follows: «06’em Harmoo ¢
BuMiproBatu». The task of a competent translator is not to lose accessibility for the non-specialist
and not to turn the text into a dry scientific exposition, while preserving the logic and instructive
nature of the book. Manhura S. adds that the reasons for the genre and stylistic problems that arise
when translating texts are differences in the stylistic and genre norms of different languages for
presenting information (2022, p. 186). Thus, such genre and stylistic syncretism creates the need
for the translator to take a balanced and thoughtful approach to translation and leads us directly to
the question of choosing the right strategy for translating the text.
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There are two main strategies in translation studies that should be distinguished:
foreignisation and domestication. These are two different approaches responsible for how the
reader will perceive the text from a linguistic and cultural point of view. American translation
theorist L.VVenuti defines them as follows: foreignisation is the ethno-deviant pressure on the
cultural values of the target audience's language, while domestication primarily concerns the
reduction of the source text to the cultural values of the target audience (1995, p. 20). The first
strategy works by consciously emphasising the linguistic and cultural differences of the source
text, allowing the reader to feel as if they are abroad. The second strategy, on the contrary, brings
the reader back home. This property adapts the text and makes it easier for the reader to perceive.
Obviously, there are several factors affecting the translator's choice of strategy. Researchers
looking at how culinary discourse is translated point out that this choice is influenced not only by
linguistic factors, but also by extralinguistic factors beyond the language itself. In her article, K.
Jafarova considers the concept of extralinguistic factors as catalysts for social, cultural and
historical changes or processes (2021, p. 47). These factors influence the linguistic environment
from the outside, rather than from within its internal structure. We can take social factors as an
example, namely the profession of a bartender. It should be noted that in this case, culturally
marked names of bar tools, which do not always have equivalents in the target language, pose
particular difficulties in translation. In this context, R. Birsanu emphasises the importance of the
translator's practical familiarity with the culinary realities of other countries (2016, p. 28). Since
knowledge of the functional purpose of equipment in a particular field greatly facilitates the task
of adequate translation. Hence, we can conclude the domestication strategy will not adequately
preserve cultural realities, terms, and concepts which are particularly important to convey in
culinary discourse. Therefore, in this study, we adhered to the foreignisation strategy.

Consequently, we can conclude that identifying the challenges of translation and selecting
appropriate translation strategies is crucial before translating culinary discourse. It is important for
the translator to understand all the nuances involved in translating the text. The analysis of the text
helps to ensure an adequate translation and the comprehensibility of the text for the target audience.

2.4 An analysis of translation techniques used in culinary discourse

As we have already established, culinary discourse presents a complex challenge for the
translator. Therefore, it is so important for translators to have a certain benchmark in their work in
order to successfully translate culinary discourse and any text in general. In this context, translation
techniques become the translator’s tools. These are so-called methods that involve the conversion
of units of the source text into units of the target text (Selivanova O. 2010, p. 683). They serve as
the aforementioned benchmarks for achieving adequacy and equivalence in translation across
various levels of linguistic structure. Despite numerous studies on the subject of translation
techniques, there is still some discussion. Indeed, there is still no consensus among scholars
regarding the need to distinguish between methods and translation techniques according to text
type. In particular, Mona Baker (2018, p. 17) emphasises that there are no universal
recommendations for overcoming cross-linguistic equivalence. And the most widespread and
well-known of such recommendations are largely based on the concept of P. Newmark (1981). At
the same time, in this study, we have decided to base our analysis on the classification of translation
techniques set out in the article Translation Techniques Revisited: A Dynamic and Functionalist
Approach by Lucia Molina and Amparo Hurtado Albir (2002). This study is based on
terminological units selected from Dave Arnold’s book Liquid Intelligence. The total sample
comprises 96 terms. It was compiled by analysing the text with the aim of identifying culinary
discourse. The selection criteria were based directly on the relevance of the lexical units to the
subject of this study, specifically their inclusion within professional bar and culinary terminology.
In this study, culinary discourse was divided into three main categories: bar tools and equipment,
bartending processes and techniques, scientific and technical concepts. This analysis will enable
us not only to trace the practical application of the relevant translation techniques, but also to
understand the nuances of conveying specific linguistic features.
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First, we will analyse the translation of bar tools and equipment. Choosing the appropriate
translation technique for these lexical units helps to avoid misunderstandings during the
preparation of cocktails or dishes. It also ensures compliance with professional standards. (1)
Scoop a large handful of ice out of the water pitcher (Dave Arnold, 2014, 83)... — Hab6epimo
BENUKY HCMEHIO 1b00Y 3 Rimuepa 3 6000i0... The word nimuep is a borrowing, as there is no exact
equivalent in Ukrainian for this bar equipment. Borrowing is a translation technique that involves
transferring a word or expression from one language to another without changing its structure
(Molina, Albir, 2002, p. 510). The following word is also not of Ukrainian origin and has not
undergone any structural changes. (2) To ensure bubble-free ice, pour hot water into cooler (Dave
Arnold, 2014, 75). — o6 ompumamu nio 6e3 Oyavbawiox, Hanutime 2apsady 600y 6 KyJep.
However, in this case, we use the established equivalent. An established equivalent is considered
to be a term or expression perceived as an equivalent in the target text (Molina, Albir, 2002, p.
510). After all, the word kyxep is already in use and quite common in professional circles and
everyday life. (3) Martini glass or cocktail coupe waiting in the freezer (Dave Arnold, 2014, 83).
— Kenux ona mapmini abo Kenux Kyne, nonepeonb0 0X0a002CeHUll 6 MOPO3UnbHii kamepi. In
this sentence, we have three examples. The established equivalent has been used for all of them.
Indeed, the translation of these lexical items sounds natural to the reader. In the following part of
the sentence, we can see an example of other techniques. (4) ...the tiny shards created by cloudy
ice shattering in shaking tins water down their drinks (Dave Arnold, 2014, 70)... — ...0pioni
KPUIICAHI OCKOJIKU, SIKI YMBOPIOIOMbCA NPU po30ummi KaiamymHoz2o 1bo0y 6 uwielKepi, Haomo
posoasisiroms Hanitl... The form of the word shaking tin has been naturalised in the Ukrainian
language, in line with the principles of adaptation (Molina, Albir, 2002, p. 510). We can also see
that the word tin has been omitted. This means that the text has been shortened without any loss
of meaning, which is characteristic of the technique of reduction (Molina, Albir, 2002, p. 510). (5)
Place the ice on a nonslip surface (I use a bar mat) (Dave Arnold, 2014, 83). — Posmawytime nio
Ha HeKOB83KIll noeepxHi (1 suxopucmosylo oapnuii kuaumok). In this case, a literal translation was
used. This is a translation technique in which the translator renders the text word for word (Molina,
Albir, 2002, p. 510). A disadvantage of this technique may be the unnatural result in the target
language. However, the translation éaprui kunumox accurately conveys the function of the object
and makes the text clear.

The second category of words and expressions we will look at concerns bartending
processes. The accurate translation of this group of words is essential for correctly conveying the
preparation method, capturing the nuances of the techniques, and adhering to the original recipe.
(6) 1 am allowing for quite a bit of leeway in the formulation of this cocktail (Dave Arnold, 2014,
83). — A 3anuwmaro neeny c60600y y gpopmyni yvozo xoxmeiiiro. We conveyed the meaning and
essence of this expression figuratively by using modulation. Modulation is a change in perspective
or viewpoint of the source element (Molina, Albir, 2002, p. 510). The following sentence employs
a translation technique known as borrowing, with the aim of preserving the accuracy of the source
text. (7) Don’t try to speed up the tempering process (Dave Arnold, 2014, 75). — He
Hamazavmecs npuwsuowumu npoyec memnepysanns. (8) For stirred cocktails not served on a
rock, you can use any size or shape of ice (Dave Arnold, 2014, 81). — /s xoxmeiinis, wo
2OMYIOMbCA MEMOOOM CMIP | ROOAIOMbCA 6e3 1600y, hopma ma po3mip He Maoms 3HayeHHs. In
this case, we can see two examples of different techniques being used. Firstly, an explanation was
added to translate the phrase stirred cocktails. This means we used description as a translation
technique—replacing the original term or expression with a detailed description—in order to
clarify the meaning for the reader (Molina, Albir, 2002, p. 510). In the second phrase, modulation
was used to aid understanding of the context. The next case serves as an example of modulation.
(9) The trick is to lay the edge of that knife on the surface of the ice and gently rub it back and
forth a bit (Dave Arnold, 2014, 81). — @iwxa 6 momy, wob npukiacmu e30 00 1bOOy i Mpoxu
nomepmu. This translation technique makes the translation more concise, which is important in
the context of explaining recipes or instructions. (10) The answer is in a relationship that’s critical
to cocktail making (Dave Arnold, 2014, 69)... — Bionoiob kpuemvcs y chiégionoulenHi, sKe €
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KPUMUYHO 8AXCIUBUM Ol npuzomyeéanns Kokmeiiaie... The translation of the phrase
npuzomyeannsn kokmeinis 1S an established equivalent in culinary discourse.

The final group of terms in culinary discourse that we will examine in this study is scientific
and technical concepts. The presence of these concepts in the book is specifically what classifies
it as popular science literature. As we have already noted, this style combines precision with
accessibility. An appropriate translation is therefore essential to maintain this balance. (11)
Eventually, in a process called nucleation, a batch of crystals will form in the supercold water
(Dave Arnold, 2014, 71)... — 3pewmoro, y npoyeci, sAKuil HA3UBAIOMb HYKIEAUIEN, y
nepeoxonooaceriil 600i sunukae nepuia 2pyna kpucmainis. In this sentence, mykneuia is a typical
example of borrowing. The term has been taken from the source language and adapted to the target
language. Calgque was used as a translation technique for the next lexical unit. This technique is a
method of literal translation whereby the translator preserves the lexical and structural elements of
a word or phrase in the target language (Molina, Albir, 2002, p. 510). (12) Scientists call these
microstates (Dave Arnold, 2014, 85). — Bueni nasusaioms ye mikpocmanamu. (13) This property
IS super-duper rare, and is fittingly called the “anomalous expansion of water (Dave Arnold,
2014, 71). ” — ]2 eracmugicmp HAO36UHALHO PIOKICHA [ YILIKOM CIIYUHO MAE HA38Y K AHOMATbHE
poswupenna eéoouy. In this case, anomanvne poswmupennsn éoou is a stable equivalent for an
accepted scientific concept. Consequently, the technique of established equivalent was used. The
following translation demonstrates two translation techniques at once. (14) You've reached
equilibrium, or close to it (Dave Arnold, 2014, 84). — I]e o3nauae, 8u docsenu mouku pieHosazu
abo maxcumanvro Habausunucs oo wei. The main translation technique used for the term
equilibrium is an established equivalent that corresponds to the scientific term mouxa pisnosazcu
in Ukrainian. However the word mouka has been added in the translation, which expands the
structure of the term (Molina, Albir, 2002, p. 510). It was not included in the source text therefore
it is a good example of amplification. (15) This gets pretty technical, so if you can’t deal, skip
ahead to Chilling and Diluting (Dave Arnold, 2014, 84)... — Tym nouunaromvcs mexmiumi
HIOAHCU, MOIC AKWO He 20MOBI 3a2TUONI08AMUCS, MOdCeme nepeumu 00 p03diﬂy «O0x0/10021cennn
ma oumouiay... In this case, we have two scientific terms. The first is oxor100xcennsa, an
established equivalent was used to translate it. For the second, we could also have used this
technique, but we opted for a borrowing. This is because the term ouirouia is frequently used in
chemistry and professional bartending.

Therefore, based on the highlighted examples, we can draw the following conclusions. First
and foremost, it is necessary to note that the translation employs a wide variety of translation
techniques. The quantitative analysis has shown that, in the translation of culinary discourse,
established equivalents (31.58%) and borrowings (21.05%) are the most commonly used
translation techniques. Consequently, this indicates that some terms are already established in the
Ukrainian language or are used as international terminology. Modulation and reduction are used
to a lesser extent (10.53% each). They allow the source text to be more concise and natural. The
remaining translation techniques (adaptation, literal translation, description, calque, and
amplification) were used infrequently (5.26% each). These results demonstrate their auxiliary role
in specific contexts.Thus, it is important to reiterate that the choice of translation techniques was
determined by the aim of maintaining a balance between accuracy, authenticity and clarity of the
text. After all, the translator’s main goal is to translate the text appropriately in accordance with
the genre and style of the book.
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Conclusions

In the course of this translation project, we established the genre and style of Dave Arnold’s
book Liquid Intelligence. Another equally important step was analysing the translation challenges
and choosing the appropriate translation strategy. Based on these established characteristics, we
translated a fragment from the book. As a next step, we compiled a sample and analyzed the
translation techniques employed in the translation project. Based on these considerations, the
following conclusions can be drawn.

The book Liquid Intelligence is a popular science literature that uses the terminology of
specialised culinary discourse. This culinary discourse constitutes a mixological subdiscourse.
Indeed, the book revolves entirely around bartending. Liquid Intelligence combines a popular
science style with elements of an instructional guide. Ultimately, the book serves as a masterclass
for novice bartenders or individuals who seek to delve deeper into the subject. During our analysis,
we encountered various translation challenges, including lexical, stylistic and genre-related
challenges. These challenges partly influenced our choice of translation strategy. Specifically, we
opted for a strategy of foreignisation. Thus, we sought to preserve the authentic atmosphere and
terminology of the English-speaking environment. As the book is full of culinary discourse, the
main challenge lies in translating these lexical units into the target language. Accordingly, within
the framework of the analysis of culinary discourse translation, ten main approaches of rendering
such words were identified and explained. They are: established equivalent, calque, borrowing,
literal translation, adaptation, modulation, discourse creation, amplification, description and
reduction. Each of these translation techniques has been examined with a specific example from
the sample.

In general, this translation project has demonstrated the relevance of translating culinary
discourse into Ukrainian for several reasons. First, this project contributes to further in-depth study
of culinary discourse within academic circles. Furthermore, due to the lack of equivalents in the
Ukrainian language, culinary discourse poses a challenge for translators. This translation project
contributes to the search for translation solutions that bridge these lexical gaps. The issue of
globalisation also lends this translation project particular significance. After all, such research in
the field of culinary discourse translation helps to overcome cultural and linguistic barriers
between different countries.

Prospects for further research lie in the study of the translation of culinary discourse and
the use of translation techniques in popular science literature and other texts. They also include
studying the influence of such linguistic phenomena on readers’ perception and understanding of
the target culture.
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Appendix A

Translation techniques

Literal translation — 41.7%
Borrowing — 17.7%
Established equivalent — 15.6%
Description — 12.5%
Modulation — 6.3%

-“ Ilvl l . .
- |

Adaptation — 2.1%
Reduction - 2.1%
Amplification —2.1%
Calque — 1.0%

Discursive creation — 1.0%
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