EVROPSKA UNIE iy
Evropské strukturalni a investiéni fondy 7

Operacéni program Vyzkum, vyvoj a vzdélavani

KUPNI SMLOUVA
«PFistroj na méreni DLS"

podle ustanoveni § 2079 a nasl. zakona ¢. 89/2012 Sb., ob¢anského zakoniku ve znéni pozdéjsich
predpist (dale jen ,0Z%)

kterou nize uvedeného dne mésice a roku uzavreli:

Ceské vysoké uéeni technické v Praze, Fakulta jaderna a fyzikalné inZzenyrska
se sidlem: Bfehova 7, 115 19 Praha 1

ICO: 68407700

DIC: CZ 68407700 5

zastoupeny ve vécech smluvnich: doc. Ing. Vaclav Cuba, Ph.D. — dékan

zastoupeny ve vécech
technickych:

Bankovni spojeni:
Cislo aetu: NG

dale jen ,kupuijici*
a

ANAMET s.r.o.
se sidlem: Kovakd 26, 150 00 Praha 5

ICQ: 25652150

DIC: CZ25652150

zapis v OR Méstského soudu v Praze oddil C vlozka 58244
zastoupeny ve vécech smluvnich:

Bankovni spojeni:
Cislo uctu:

dale jen ,prodavajici"

1.
Predmét smlouvy

1. Prodavajici se zavazuje dodat kupujicimu pfistroj pro méfeni distribuce velikosti Castic metodou
dynamického rozptylu svétla, pfipadné dalSimi metodami, a stanoveni zeta potencialu, pfipadné i
distribuce zeta potencidlu (dale jen ,zbozi"* nebo ,pfistroj*), a to dle nabidky predlozené na verejnou
zakazku malého rozsahu s nazvem ,PFistroj na méfeni DLS", kterd byla zadana ve vybérovém
fizeni realizovaném v souladu s § 31 zakona €. 134/2016 Sb., o zadavani verejnych zakazek,
v platném znéni (dale jen ,ZZVZ") mimo rezim tohoto zakona.

2. Zakazka je soucasti Projektu financovaného z prostfedkd Evropské unie vramci Operacniho
programu Vyzkum, vyvoj a vzdélavani (OP VVV).
Projekt: Centrum pokrocilych aplikovanych pfirodnich véd
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reg. ¢. CZ.02.1.01/0.0/0.0/16_019/0000778

Prodavajici se zavazuje, Ze odevzda kupujicimu zboZi, které je predmétem koupé a umozni mu nabyt
vlastnické pravo k nému, a kupujici se zavazuje, Ze zboZi prevezme a zaplati prodavajicimu kupni
cenu.

Prodavajici je povinen dodat zbozi nové, nepouzité, nezastavené, nezapljcené, nezatizené leasingem
nebo jinymi pravnimi vadami, a které neporusuje prava tretich osob k patentu nebo k jiné formé
dusevniho vlastnictvi. Prodavajici je povinen pfi plnéni dle této smlouvy fadné zohlednit a dodrzet
vSechny pozadavky platnych pravnich pfedpisti a platnych technickych norem.

Pristroje je pofizovan za ucelem méreni distribuce velikosti nanocastic metodou dynamického rozptylu
svétla a méfeni zeta potencialu nanocastic.

Technicka specifikace zboZi je uvedena v pfiloze €. 1 a €. 2 této smlouvy.

Soucasti predmétu pinéni dle této smlouvy jsou dale:

a) veskeré komponenty a prislusenstvi potfebné pro instalaci a uvedeni do provozu;

b)  dalsi pfislusenstvi dle prilohy €. 4 této Smlouvy;

c) balné a doprava zboZi do mista dodani;

d) instalace a uvedeni do provozu;

e) ovladaci software - licence k dodavanému software;

f)  potfebna technicka dokumentace (uzivatelska prirucka/manual/navod k obsluze) v ceském,
popf. anglickém jazyce, popf. dalsi predepsané doklady a certifikaty, prohlaseni o shodé a dale
dodaci list;

g) zaskoleni obsluhy a ukdzkové méreni na materialech kupuijiciho, véetné vyhodnoceni méreni;

h) bezplatna servisni kontrola pfistroje po 12 mésicich od instalace: ANO

Prodavajici je pfi realizaci predmétu smlouvy povinen dodrzet platné technické normy a ekologické
pozadavky a pouzivat obaly Setrné k zivotnimu prostfedi. Prodavajici je povinen vSechny obaly
dodané spolu se zbozim odebirat zpét, tyto obaly vhodnym zplsobem recyklovat, pfipadné znovu
pouzivat.

II.
Kupni cena a platebni podminky

Celkova kupni cena zbozi dle této smlouvy je 1 685 950,00 K bez DPH
354 049,50 K¢ DPH ve vysi 21%
2 039 999,50 K¢ v¢. DPH

Kupni cena je stanovena dohodou smluvnich stran jako cena pevna a nejvySe pripustnd, ktera
zahrnuje veskeré naklady prodavajiciho spojené s plnénim predmétu této smlouvy. Kupni cena
zahrnuje zbozi i vSechny jeho soucasti uvedené v ¢l. 1. této smlouvy.

Kupni cena bude uhrazena na zakladé dariového dokladu vystaveného prodavajicim po fadném
dodani zbozi se splatnosti 30 kalendafnich dni. Povinnost kupujiciho zaplatit dohodnutou kupni cenu
je splnéna dnem odepsani fakturované Castky z bankovniho Uctu kupuijiciho.

Danovy doklad musi byt vystaven v méné CZK a v hodnoté odpovidajici kupni cené stanovené v cl. II,
bod 1 této smlouvy. Je —li prodavajicim zahrani¢ni subjekt, bude danovy doklad vystaven na castku
bez DPH a DPH bude odvadéna pfimo kupujicim.

Dafovy doklad musi obsahovat mimo naleZitosti podle § 28 zakona o DPH dale tyto naleZitosti:

a) ICO,

b) den splatnosti,

¢) oznaceni penézniho Ustavu a Cislo uctu, ve prospéch kterého ma byt provedena platba, konstantni
a variabilni symbol,

d) odvolavka na smlouvu,



e) nazev a registracni Cislo projektu,
f) razitko a podpis osoby opravnéné k vystaveni tcetniho dokladu,
g) soupis priloh.

V pfipadé, Ze faktura nebude obsahovat vySe uvedené nalezitosti, je kupujici opravnén fakturu vratit
do doby jeji splatnosti zplsobem, ktery prokazuje, Ze do tohoto data prodavajici vracenou fakturu
od kupujiciho prevzal. V takovém pripadé je prodavaijici povinen fakturu opravit a v pfipadée, ze by
oprava Cinila fakturu neprehlednou, vystavit fakturu novou. Opravend nebo nova faktura musi byt
znovu zaslana kupujicimu. Za doby splatnosti opravené nebo nové faktury neni kupuijici v prodleni
s placenim ceny zbofZi.

II1.
Dodani, instalace a uvedeni zboZi do provozu — Dopravni a expedi¢ni podminky

Prodavajici se zavazuje dodat kupujicimu zboZi nejpozdéji do 14 tydnii ode dne nabyti Gcinnosti
této smlouvy. Prodavaijici spini svou povinnost dodat zboZi tim, ze zbozi bude kupujicim prevzato jako
Uplné a bezvadné, bude nainstalované a uvedené do provozu.

Termin a pribliznd hodina dodani zboZi budou ze strany prodavajiciho pisemné sdélena kupujicimu
alespon 7 dnd pred planovanym dnem dodani zbozi.

Kupuijici si vyhrazuje moznost prodlouzeni terminu dodani zboZi z divodu vyssi moci (napf. Zivelné
katastrofy, valka, terorismus, epidemie, pandemie, revoluce) ¢ okolnosti zplsobenych SARS-CoV-2
nebo jinych neoCekavanych okolnosti, které nastaly bez zavinéni nékteré ze smluvnich stran, a které
prechodné znemozni jedné ze smluvnich stran naplnéni smluvnich podminek. V takovém pfipadé
mdZe byt termin dodani prodlouzen maximalné o pocet dnli, po které nebylo mozné realizovat
predmét smlouvy z vyse uvedenych ddvodu.

Mistem dodani, instalace, uvedeni zbozi do provozu a predvedeni funkénosti zboZi, zaSkoleni obsluhy
je budova zadavatele: Ceské vysoké uceni technické v Praze, Fakulta jaderna a fyzikalné inzenyrska,
Brehova 7, 115 19 Praha 1, katedra jaderné chemie.

O predani zboZi bude sepsan predavaci protokol. Predavaci protokol je za kupujiciho opravnéna
podepsat osoba jednajici ve vécech technickych uvedena v zahlavi této smlouvy nebo ji povéreny
pracovnik. Jedno vyhotoveni predavaciho protokolu si ponecha prodavajici pro své potfeby a druhé
vyhotoveni zlistava kupujicimu.

Pracovnik kupuijiciho je povinen do predavaciho protokolu popsat jim zjisténé vady predavaného
zbozi.

V pripadg, Ze pracovnik kupujiciho odmitne predavaci protokol podepsat nebo v pfipadg, kdy vytéené
vady zboZi odmitne podepsat pracovnik prodavaijiciho, je kupujici povinen bez zbytecného odkladu
tuto skutecnost prodavajicimu pisemné oznamit.

Prodavajici je povinen pfi dodani dodani zboZi zaskolit v dostate¢ném rozsahu pro bezpecné ovladani
a zakladni Gdrzbu zbozi jeho obsluhu v poctu alespon 6 osoby — pracovnikd kupujiciho a to v rozsahu
min. 0,5 den Skoleni na pracovisti kupujiciho az do Uplného zvladnuti obsluhy pfistroje ze strany
pracovnik{. Soucasti Skoleni bude ukazkové méreni na materidlech kupujiciho, véetné vyhodnoceni
méreni.

IV.
Soucdinnost smluvnich stran

Smluvni strany jsou povinny vyvijet veskeré Usili k vytvoreni potfebnych podminek pro realizaci
predmétu smlouvy, které vyplyvaji z jejich smluvniho postaveni. To plati i v pfipadech, kde to neni
vyslovné ulozeno v jednotlivych ustanovenich této smlouvy. PfedevSim jsou smluvni strany povinny
vyvinout soucinnost v ramci smlouvou upravenych postupl a vyvinout potfebné Usili, které Ize
na nich v souladu s pravidly poctivého obchodniho styku pozadovat, k fadnému spinéni jejich
smluvnich povinnosti.



Pokud jsou kterékoli ze smluvnich stran znamy okolnosti, které ji brani, aby dostala svym smluvnim
povinnostem, sdéli to neprodlené pisemné druhé smluvni strané. Smluvni strany se zavazuji
neprodlené odstranit v ramci svych moznosti vSechny okolnosti, které jsou na jejich strané a které
brani splnéni jejich smluvnich povinnosti. Pokud k odstranéni téchto okolnosti nedojde, je druha
smluvni strana opravnéna pozadovat splnéni povinnosti v nahradnim terminu, ktery stanovi
s prihlédnutim k povaze zaleZitosti.

Prodavajici bude dle ustanoveni § 2 pism. e) zak. ¢. 320/2001 Sb., o finan¢ni kontrole ve vefejné
spravé, v platném znéni, osobou povinnou spoluplsobit pfi vykonu financni kontroly. Zaroven se
prodavajici zavazuje k archivaci veskerych pisemnych dokladd tykajicich se pInéni predmétu koupé
dle této smlouvy. Kupuijici je dale povinen poskytnout veskeré poZadované informace, dokladovat
svoji Cinnost, poskytovat veskerou dokumentaci vztahuijici se k projektu a umoznit vstup povérenym
osobam do svych objektl a na pozemky k ovéfovani podminek plnéni predmétu koupé dle této
smlouvy. Prodavajici se dale zavazuje dodrzovat veskera pravidla a podminky vyplyvajici pro néj
z pravidel pro poskytnuti dotace.

Prodavajici je po celou dobu trvani smlouvy povinen splnovat vsechny kvalifikacni predpoklady
bezprostfedné souvisejici s realizaci této smlouvy, které byly prokdzany ve vybérovém fizeni
uvedeném v ¢l. I této Smlouvy. Prodavaijici je povinen predloZit doklady prokazujici spinéni vyse
uvedenych kvalifikacnich pfedpokladd do 15 kalendafnich dnd ode dne doruceni pisemné vyzvy ze
strany kupujiciho.

Poddodavatelé:
5.1. V priloze ¢. 3 této smlouvy (Seznam poddodavateld) jsou specifikovany ty Casti predmétu plnéni
dle této smlouvy, které budou poskytovany poddodavateli prodavajiciho.

5.2. Zménu poddodavatele je prodavajici opravnén provést pouze se souhlasem kupujiciho.
Prodavaijici je povinen jakoukoliv zménu na pozici poddodavatele predem pisemné oznamit
kupujicimu. Novy poddodavatel nahrazujici poddodavatele uvedeného v nabidce prodavajiciho musi
spliovat vSechny kvalifikacni predpoklady, a to v takovém rozsahu, ve kterém byly kupujicim
pozadovany v zadavaci dokumentaci a které splnoval plvodni poddodavatel uvedeny v nabidce
prodavajiciho. O téchto skutecnostech prodavaijici za nového poddodavatele dolozi doklady o spinéni
jeho kvalifikaCnich predpokladd.

Kupujici je povinen se ve |h(ité 7 pracovnich dnl ode dne doruceni pisemného oznameni vyjadrit, zda
zménu poddodavatele povoluje ¢ nikoliv. Pokud prodavajici predlozi kupujicimu v ramci zmény
poddodavatele doklady pozadované v tomto bodé smlouvy a kupujici se nevyjadri ve stanovené Ihité
ke zméné poddodavatele, ma se za to, Zze kupuijici se zménou na pozici poddodavatele souhlasi.

5.3. Prodavajici je povinen vést a prlbézné aktualizovat realny seznam vsech poddodavateld
podilejicich se na realizaci této smlouvy. Tento prehled je povinen neprodlené, nejpozdéji do 7
kalendarnich dni ode dne doruceni Zadosti, predloZit kupujicimu.

V.
Smluvni zaruka

Prodavajici poskytuje smluvni zaruku na zboZi v délce 24 mésich od dodani zboZzi. Tato zaruka se
vztahuje na plnou funkénost, kvalitu a kompletnost zbozi.

Zarucni doba pocina bézet dnem protokolarniho predani a prevzeti zbozi. Zaruka se vztahuje na vady
zboZi, které se projevi u zbozi béhem zarucni doby s vyjimkou vad, u nichZ prodavajici prokaze, ze
jejich vznik zavinil kupujici. Zaru¢ni doba nebéZi po dobu, po kterou kupujici nemlze uzivat zboZzi
pro jeho vady, za které odpovida prodavaiici.

Prodavaijici se zavazuje, Ze zbozi bude mit po dobu trvani zarucni doby vlastnosti stanovené
prisluSnou dokumentaci véetné jejich zmén a doplnkd, technickymi normami, které se na jeho
provedeni vztahuiji, jinak vlastnosti a jakost odpovidajici icelu smlouvy a pfimérenou zvlastnostem
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10.

zboZi, pouZité technologii a materialu. Neni-li stanoveno jinak, je prodavajici odpovédny za vady
plnéni podle ustanoveni OZ.

Prodavajici je povinen v zarucni dobé adekvatné reagovat na nahlasenou vadu ve Ihité nejpozdéji
do 3 kalendainich dni od nahlaseni vady, a to dle potfeby bud' telefonicky, e-mailem nebo osobni
navstévou technika prodavajiciho. Lhita pro odstranéni vady nesmi byt delsi neZ 30 kalendarnich dni.
Tyto Ihlty pocinaji plynout ode dne doruceni pisemné reklamace vady. V pfipadé dodavky
specifického nahradniho dilu bude domluvena pfiméfena Ihta pro odstranéni zavady.

Kupuiici je opravnén reklamovat u prodavajiciho vady jeho plnéni nejpozdéji do konce zarucni doby.

Reklamaci provadi kupujici pisemné, v reklamaci vady popiSe a uvede své pozadavky, véetné terminu

pro odstranéni vad prodavajicim s tim, Ze je-li reklamace opravnéna, ma pravo:

o plijde-li o vady nepodstatné (§ 2107 OZ), na dodani chybéjiciho zboZi, odstranéni ostatnich vad
zbozi nebo slevu z kupni ceny,

e pljde-li o vady podstatné (§ 2106 OZ), ma kupujici pravo pozadovat odstranéni vad dodanim
nové véci bez vady nebo dodanim chybéjici véci, pozadovat odstranéni vad opravou zbozi, jestlize
vady jsou opravitelné, pozadovat pfimérenou slevu z kupni ceny nebo od smlouvy odstoupit.

Kupuijici ma pravo volby zplsobu odstranéni dlisledku vadného plnéni. Prodavajici je povinen do 5
kalendarnich dni ode dne obdrzeni reklamace zaslat kupujicimu své pisemné stanovisko s uvedenim,
zda reklamaci uznava, nebo sdéli kupujicimu své namitky spolu s jejich odlvodnénim. Prodavajici se
zavazuje zahajit odstranéni vad zbozi nejpozdéji do 10 kalendainich dnll ode dne obdrZeni reklamace,
a to i tehdy, neuznava-li odpovédnost za vady zbozi. V pripadé odstranéni vady dodanim nahradniho
plnéni, bézi pro toto nahradni pInéni nova zarucni doba, ato ode dne prevzeti nového pinéni
kupujicim.

Neodstrani-li prodavajici reklamované vady ve Ih{té stanovené v bodu 4. tohoto ¢lanku smlouvy nebo
oznami-li pred jejim uplynutim, Ze vady neodstrani, ma kupujici pravo zadat provedeni oprav treti
osobé. Kupujicimu v takovém pripadé vznikd narok, aby mu prodavajici zaplatil ¢astku pripadajici
na cenu, kterou kupuijici tfeti osobé v dlsledku tohoto postupu zaplati. Narok kupuijiciho Uctovat
prodavajicimu smluvni pokutu v tomto pfipadé nezanika.

Prava a povinnosti z poskytnuté zaruky nezanikaji, ohledné kupujicimu predaného zbozi, ani
pro pfipad odstoupeni jedné ze stran od smlouvy. Naroky z odpovédnosti za vady se nedotykaji
narokd na nahradu skody nebo na smluvni pokutu.

Po dobu zaruky se prodavaijici zavazuje zabezpecit pro kupujiciho bezplatny dostupny servis zbozi,
a to bezplatnou opravu, pfipadné vyménu vadnych soucasti Ci celého zboZi, a to véetné veskerych
nakladl spojenych s opravou na misté, popfipadé dodanim opravenych respektive novych dill
nebo zboZi az do mista pInéni v pfipadé, Ze nebude oprava provedena na misté. Po dobu zaruky se
prodavajici dale zavazuje provést bezplatné zarucni prohlidky dle pozadavk{ vyrobce zbozi.

V obdobi posledniho mésice zarucni Ihdty je prodavajici povinen provést s kupujicim bezplatnou
vystupni prohlidku predmétu kupni smlouvy. Na zakladé této prohlidky bude sepsan protokol

o splnéni zarucnich podminek, popfipadé budou vyjmenovany zjisténé zarucni vady a stanoven rezim
jejich odstranéni.

VI.
Nabyti viastnického prava a pirechod nebezpeci skody na zboZi

Kupuijici nabyva vlastnické pravo k dodanému zbozi jeho prevzetim.

Nebezpeci Skody na zboZi prejde na kupujiciho soucasné s nabytim vlastnického prava.



11.

Smluvni pokuty

V pfipadé, Zze bude prodavajici v prodleni s dodanim zboZi, je povinen zaplatit kupujicimu smluvni
pokutu ve vysi 0,05 % z celkové kupni ceny zboZi véetné DPH za kazdy, byt i jen zapocCaty den
prodleni. V pfipadé, Ze prodavajici prokaze, ze prodleni vzniklo z viny na strané kupujiciho, zanikne
kupujicimu pravo smluvni pokutu uplatiovat.

V pfipad€, Ze prodavajici nedodrZi Ihdtu pro nastup na odstranéni zavad stanovenou v této smlouvé,
je povinen zaplatit kupujicimu smluvni pokutu ve vysi 0,05 % z celkové kupni ceny véetné DPH
za kazdy, byt' i jen zapocaty den prodleni.

V pfipad€, Ze prodavajici nedodrzi Ihltu pro odstranéni zavad stanovenou v této smlouvé, je povinen
zaplatit kupujicimu smluvni pokutu ve vysi 0,05 % z celkové kupni ceny vcéetné DPH za kazdy, byt jen
zapocaty den prodleni.

V pripadé prodleni kupujiciho se zaplacenim ceny je kupujici povinen zaplatit prodavajicimu smluvni
pokutu ve vysi 0,05 % z celkové ceny véetné DPH za kazdy, byt' i jen zapocaty den prodleni.

Zaplacenim smluvni pokuty neni dotéeno pravo na nahradu Skody, kterd vznikla smluvni strané
pozaduijici smluvni pokutu v pricinné souvislosti s porusenim smlouvy, se kterym je splnéna povinnost
platit smluvni pokuty. Narok kupuijiciho na nahradu skody, jakoz i nahradu skody jsou smluvni strany
opravnény vymahat kdykoli, a to bez ohledu na pfipadné odstoupeni kterékoli ze smluvnich stran
od smlouvy.

VIII.
Zanik zavazki

Zavazky smluvnich stran ze smlouvy zanikaji:

1.

SpInénim
Zavazky smluvnich stran ze smlouvy zanikaji predevsim jejich spinénim.

Dohodou smluvnich stran

Jednotlivé zavazky smluvnich stran, jakoz i smlouva jako celek, mohou rovnéz zaniknout, dohodnou-li
se na tom smluvni strany formou pisemného dodatku ke smlouvé. Takovy dodatek musi byt pisemny
a obsahovat vyporadani vSech zavazkd, na které smluvni strany, které takovy dodatek uzaviraji,
mohly pomyslet, jinak je neplatna.

Odstoupenim od smlouvy

Kterakoli ze smluvnich stran miZe odstoupit od smlouvy, porusi-li druha strana podstatnym
zplsobem své smluvni povinnosti, prestoze byla na tuto skuteCnost prokazatelnym zplsobem
(doporucenym dopisem) upozornéna.

Stanovi-li opravnéna smluvni strana druhé smluvni strané pro splnéni jejiho zavazku ndahradni
(dodatecnou) Ihtu, vznika ji pravo odstoupit od smlouvy az po marném uplynuti této Ihdty, to
neplati, jestlize druhda smluvni strana v prdbéhu této IhGty prohlasi, ze svllj zavazek nesplini.
V takovém ptipadé mlze dotCend smluvni strana odstoupit od smlouvy i pred uplynutim Ihity
dodatec¢ného plnéni, poté, co prohlaseni druhé smluvni strany obdrzela.

Kupujici ma dale pravo bez predchoziho pisemného upozornéni od smlouvy odstoupit:

a) pri prodleni s dodanim zboZi ze strany prodavajiciho po dobu delsi nez 30 dn(; a nebo

b) pfi zjiSténi, Ze parametry zboZi neodpovidaji poZadavkim kupujiciho stanovenym v zadavaci
dokumentaci nebo nabidce prodavajiciho; a nebo

C) pfi zjisténi, Ze zbozi, které je predmétem plnéni neni nové, je pouzité, zastavené, zapdjcené,
zatizené leasingem nebo jinymi pravnimi vadami a porusuje prava tfetich osob k patentu nebo
k jiné formé dusevniho vlastnictvi; a nebo

d) v pfipadé, Ze prodavajici uvedl ve své nabidce podané ve vybérovém fizeni specifikovaném

6



v ¢l. I bod 1. této smlouvy informace nebo doklady, které neodpovidaji skutenosti a mély nebo
mohly mit vliv na vysledek vybérového Fizeni; a nebo

e) bude-li zahajeno insolvencni fizeni dle zakona ¢. 182/2006 Sb., o Upadku a zplsobech jeho feseni,
v platném znéni, jehoz predmétem bude Upadek nebo hrozici Upadek prodavajiciho, prodavajici je
povinen tuto skute¢nost oznamit neprodlené, nejpozdeji do 7 dnl ode dne zahajeni fizeni
kupujicimu; a

f) v pripadé, Ze mu nebude poskytnuta dotace na projekt uvedeny v ¢l. I odst. 2 této smlouvy nebo
na jeho Cast odpovidajici predmétu pInéni této smlouvy.

Nasledna nemoznost pInéni
Zavazek zanika pro nemoznost plnéni, stane-li se dluh po vzniku zavazku nesplnitelnym (§ 2006
a nasl. 02).

Skoncenim Gcinnosti smlouvy nebo jejim zanikem

Skoncenim ucinnosti smlouvy nebo jejim zaénikem zanikaji vSechny zavazky smluvnich stran
ze smlouvy. Skoncenim Gcinnosti smlouvy nebo jejim zanikem nezanikaji naroky na nahradu skody,
zaplaceni smluvnich pokut sjednanych pro pripad poruseni smluvnich povinnosti, a ty zavazky
smluvnich stran, které podle smlouvy nebo vzhledem ke své povaze maji trvat i nadale,
nebo u kterych tak stanovi zakon.

IX. Vys$si moc

Smluvni strany neodpovidaji za CasteCné nebo Uplné neplnéni smluvnich zavazkd, jestlize k nému
doslo v disledku vySSi moci. Za vysSi moc ve smyslu této smlouvy se povazuji mimoradné okolnosti
branici doasné nebo trvale splnéni v ni stanovenych povinnosti, pokud nastaly po jejim uzavreni
nezavisle na vili povinné strany a jestlize nemohly byt tyto okolnosti nebo jejich nasledky povinnou
stranou odvraceny ani pfi vynalozeni veSkerého Usili, které Ize rozumné v dané situaci pozadovat.
Za vySSi moc se v tomto smyslu povazuji zejména valka, nepratelské vojenské akce, teroristické
Utoky, povstani, obCanské nepokoje, pfirodni katastrofy a epidemie.

Za vyssi moc se vSak nepokladaji okolnosti, jeZ vyplyvaji z osobnich, zejména hospodaiskych pomérd
povinné strany a dale prekazky plnéni, které byla tato strana povinna prekonat nebo odstranit podle
této smlouvy, obchodnich zvyklosti nebo obecné zavaznych pravnich predpisti, nebo jestlize mdze
disledky své odpovédnosti smluvné prevést na tfeti osobu (zejména poddodavatele), jakoZ i
okolnosti, které se projevily az v dobé, kdy byla povinna strana jiz v prodleni, ledaze by se jednalo o
prodleni s plnénim zcela nepodstatné povinnosti nemajici na ostatni plnéni ze smlouvy vliv.

Za vySSi moc se rovnéz nepovazuje okolnost, o které mohla a méla povinna strana pfi uzavirani této
smlouvy predpokladat, Ze patrné nastane, ledaze by opravnéna strana dala najevo, Ze uzavira tuto
smlouvu i presto, Ze tato prekazka mdZe plnéni smlouvy ohrozit, nebo jestlize o této okolnosti
opravnéna strana nepochybné védéla a povinnou stranu na ni neupozornila, i kdyZ musela dlvodné
predpokladat, ze neni tato okolnost povinné strané znama.

V pripadé, Ze néktera smluvni strana neni schopna plnit své zavazky ze smlouvy v dlsledku vyssi
moci, je povinna neprodlené a pisemné o této skuteCnosti vyrozumét druhou smluvni stranu.
Obdobné poté, co Ucinky vyssi moci pominou, je smluvni strana, jez byla vyssi moci dotCena, povinna
neprodlené a pisemné vyrozumét druhou smluvni stranu o této skutecnosti.

X.
Zavérecna ustanoveni

Pravni vztahy smluvnich stran vzniklé z této smlouvy i pravni vztahy smluvnich stran v této smlouvé
vyslovné neupravené se Fidi platnymi predpisy Ceské republiky. Zejména pfislusnymi ustanovenimi
0OZ v platném znéni.

Smlouvu Ize ménit pouze pisemnymi dodatky, podepsanymi opravnénymi zastupci obou smluvnich
stran.



3. Veskera textova dokumentace, kterou pfi pInéni smlouvy predava i predklada prodavaijici
kupujicimu, musi byt pfedana i predlozena v Ceském jazyce, popt. v anglickém jazyce nebo
slovenském jazyce.

4. Prodavajici neni opravnén postoupit pohledavku plynouci z této smlouvy treti osobé bez predchoziho
pisemného souhlasu kupuijiciho.

5. Smluvni strany se ve smyslu ustanoveni § 89a zakona €. 99/1963 Sb., obcansky soudni fad,
v platném znéni dohodly, Ze mistné pfislusSnym soudem k projednavani a rozhodovani spori a jinych
pravnich véci, vyplyvajicich z této smlouvy zalozeného pravniho vztahu, jakoz i ze vztahl s timto
vztahem souvisejicich, je obecny soud kupujiciho.

6. Pisemnosti mezi stranami této smlouvy, s jejichz obsahem je spojen vznik, zména nebo zanik prav
a povinnosti upravenych touto smlouvou (zejména odstoupeni od smlouvy) se dorucuji do vlastnich
rukou. Povinnost smluvni strany dorucit pisemnost do viastnich rukou druhé smluvni strané je
spInéna pfi dorucovani postou, jakmile posta pisemnost adresatovi do vlastnich rukou doruci. Ucinky
doruceni nastanou i tehdy, jestlize posta pisemnost smluvni strané vrati jako nedorucitelnou a
adresat svym jednanim doruceni zmafil, nebo pfijeti pisemnosti odmitl.

7. Tato smlouva nabyva platnosti dnem jejiho podpisu obéma smluvnimi stranami a Ucinnosti dnem
uverejnéni v informacnim systému verejné spravy — Registru smiuv.

8. Smluvni strany vyslovné souhlasi s tim, aby text této smlouvy byl uvefejnén na profilu zadavatele
(kupuijiciho) dle ZZVZ a v registru smluv v souladu se zakonem ¢. 340/2015 Sb., zakon o zvlastnich
podminkach ucinnosti nékterych smluv, uverejiiovani téchto smluv a o registru smluv (zakon o
registru smluv).

9. Kupujici se zavazuje zajistit uvefejnéni smlouvy prostfednictvim registru smluv v souladu se zakonem
o registru smluv.

10. Tato Smilouva je sepsana v 1 vyhotoveni v elektronické podobé.

11. Nedilnou soudasti této smlouvy jsou nasleduijici prilohy:

11.1 priloha c. 1: Minimalin/ technické parametry a hodnoceni /Vypinéna pfiloha c. 4 Vyzvy/
11.2 priloha c. 2: Technicka specifikace - BroZura/technicky list
11.3 pfiloha ¢. 3: Seznam poddodavateld /Vypinéna pfiloha c. 3 Vyzvy/

Kupujici: Prodavajici:

V Praze dne 31.01.2023 V Praze dne 25.01.2023

Ceské vysoké uceni technické v Praze ANAMET s.r.0.

Fakulta jadernd a fyzikalné inzenyrska Ing. Michal Dudéak, Ph.D. - jednatel

doc. Ing. Vaclav Cuba, Ph.D. — dékan



A. Technické parametry — minimalni pozadavky pro méreni velikosti pomoci dyr ického

Nazev dodavatele

ANAMET s.r.o0.

©, Pozadovana hodnota pozadavana hodnota hodnota nabizena dodavatelem
1 [Termin dodani od Uc¢innosti kupni smlouvy max. 14 tydnu ANO, 14 tydni
Méfeni velikosti ¢astic metodou dynamického ANO ANO
2 |rozptylu svétla
. . i S , y ANO, 13°
3 |Analyza velikosti ¢astic z dopiredného rozptylu FANIO, Gleite wvEee Wil
4 |Analyza velikosti ¢astic ze zpétného rozptylu ANO, dodavatel uvede uhel ANO, 173°
Kinetické méreni velikosti ¢astic = méreni
zavislosti velikosti ¢astic na ¢ase (Ize oznacit
také jako sekvenéni méfeni, pfistroj ANO, je soucasti dodavky ANO
pravidelné/opakované po néjakou dobu provadi
5 [stanoveni velikosti ¢astic ve vzorku)
Nastavitelna celkova doba kinetického méfeni
(automatické kinetické méreni = pfistroj po > 10 hod ANO, > 10 hod, minimalné po dobu nékolika dnti, v zavislosti na
definovanou dobu bude opakované provadét - konkrétnim nastaveni SW. Vyrobce maximum neuvadi
6 |urCeni velikosti ¢astic)
. . e z ANO, 1-13
7 |pH méreného vzorku pii méreni velikosti ¢astic rerseln § er 1€
K pfistroji je mozné pfipojit davkovaci systém
0 A4S0 O] [R5 | SEly &) 22 0 ANO, dodavatel popise feeni a pfilozi
méreni zavislosti velikosti ¢astic na pH, méfeni ’ nakres pipoien titratoru ANO, automaticka titracni jednotka, popis viz piilohy
muzZe byt provadéno automaticky nebo pripo)
8 |manualné
9 [Méfeni velikosti €astic ve vodnych roztocich ANO, je soucasti dodavky ANO
Méfeni velikosti ¢astic v organickych
rozpoustédlech (toluen, hexan, cyklohexan a . st . s < L i o
o o ox b ANO, ve skl kyvetg, kt 3 sti bal stroje.
dal&i nepoldmi rozpoustadia, aceton, DMSO, ANO, je soucasti dodavky ve sklenéné kyveté, ktera je soucasti baleni pfistroje
10 |THF, alkoholy a dal$i polarni rozpoustédia)
5 - o ANO
11 [Moznost temperovani teploty méfeného vzorku ANO
<10° o
12 [Minimaini teplota temperace méfeného vzorku tore ANO, 0°C
s . 270°C ANO, 120°C
13 [Maximalni teplota temperace méreného vzorku
Maximalni koncentrace nanocastic ve vzorku pfi . Cx e .
3 9 0,
14 |méeteni velikosti &astic 2 40% w/v, je soucasti dodavky ANO, 40% wiv
Minimalni objem vzorku pfi méfeni velikosti = . R .
PP ; < ANO, 20 ul
15 |zastic pomoci DLS 750 pl, je soucasti dodavky u
Minimalni velikost méfenych nanoéastic < . - .
<0,5nm, ti dodavk ANO, 0,
16 [metodou DLS - primér ¢astic st [} Sl Gy ©.03nm
Moznost exportu protokolu o méfeni ve strojové AND
17 |cCitelném formatu ANO
B. Technické parametry — minimalni pozadavky pro méreni zeta potencialu Nazev dodavatele
©, Pozadovana hodnota pocet bodl ANA,MET SEIE
hodnota nabizena dodavatelem
18 [Méfeni zeta potencialu ANO, je soucasti dodavky ANO
19 |RozliSeni méfeni zeta potencialu <0,1mV ANO, <0, mV
Kinetické méreni zeta potencialu = méreni
zavislosti zeta potencidlu na ¢ase (Ize oznagit ANO. ie soutasti dodavk ANO
také jako sekvencni méfeni, pfistroj ' Y
pravidelné/opakované po néjakou dobu provadi
20 |stanoveni zeta potencialu ¢astic ve vzorku)
Nastavitelna celkova doba kinetického méfeni
(automatickeé kinetické méfeni = pfistroj po > 10 hod ANO, > 10 hod, minimaln& po dobu nékolika dnil, v zavislosti na
definovanou dobu bude opakované provadét - konkrétnim nastaveni SW. Vyrobce maximum neuvadi
21 |méreni zeta potencialu)
Minimaini objem vzorku pro méfeni zeta <1000 i ANO, 20 ul viz 10x DTS1070 v baleni
22 |potencialu
o s o i z 1-13
23 |pH méreného vzorku pii méreni zeta potencialu [ozsanfifaZ4(s
K pfistroji je mozné pripojit davkovaci systém
0 2O ] [rainiy Lysielling 6l il 1 ANO, dodavatel popie feeni a pilozi
méfeni zavislosti zeta potencialu na pH, méfeni ’ nakres pinoient titratoru ANO, automaticka titra¢ni jednotka, popis viz piilohy
muze byt provadéno automaticky nebo pripo)
24 |manualné
. - . ANO
25 |Moznost temperovani teploty méfeného vzorku e
L N <10°C 0°C
26 _[Minimalni teplota temperace méfeného vzorku
S . 270°C 70 °C, kyvetami
27 |[Maximalni teplota temperace méreného vzorku OMEZENo Kyvetaml
Minimalni velikost nanoc&astic, u kterych Ize <5mm 38nm
28 |zméfit zeta potencidl - primér &astic B '
L . » <-500 mV <-500 mV
29 [Minimalni hodnota naméreného zeta potencialu m m
T . Lo = +500 mV >+500 mV
30 |Maximalni hodnota naméreného zeta potencialu m m
31 |Méreni zeta potencialu ve vodnych roztocich ANO, je soucasti dodavky ANO




Méfeni zeta potencialu v organickych
rozpoustédlech (toluen, hexan, cyklohexan a
dal$i nepolarni rozpoustédla, DMSO, THF,

ANO, je soucasti dodavky

ANO, dip cela soucasti nabidky

32 |alkoholy a dal$i polarni rozpoustédia)
C. Technické parametry — ostatni minimalni pozadavky Nazev dodavatele
(®, Pozadovana hodnota pocet bodli ANA,MET SIEOR
hodnota nabizena dodavatelem
Davkovaci systém pro méreni zavislosti na pH
UMOZNUJE sougasné mékfeni zavislosti
velikosti ¢astic na pH a méreni zavislosti zeta ANO ANO
potencialu ¢astic na pH, méfeni muze byt
33 [provadéno automaticky nebo manualné
34 |Rozsah pH pro méreni s davkovacim systémem rerseln § er 1€ 1-13
ovladani je pevnou soucasti pristroje
nebo spu’cza'sttgodgvkyje p00|t2’ac'pro ANO, PC v nabidce
ovladani pfistroje a zpracovani
35 |Ovladani pfistroje namérenych dat
ovladaci software s neomezenou
licenci pro pouziti s pfistrojem;
pokud je software licencovany, tak jsou -
far . 1 Neomezena licence
soucasti dodavky neomezené licence
pro dalSi 4 pocitace pro zpracovani
36 |Ovladaci software namérenych dat
Export dat v otevieném formatu . . . o
37 |Export dat ze softwaru i (csv, textovy format,..) ANO, textovy formét, obrzky graf
Manual pro obsluhu pfistroje a ovladani
§oftw’aru v tlste-ne’| elgktronlcks podovbe, v ANO ANO, anglicky
Ceském a anglickém jazyce, pfipadné pouze v
38 |anglickém
Zaskoleni obsluhy pfistroje na strané ANO ANO
39 |objednatele po doru€eni a zprovoznéni pristroje
40 |Doprava pristroje ANO ANO
Garance servisovatelnosti (univerzalnost
soucastek a moznost opravy i po uplynuti ANO ANO, 7 let od ukonéeni vyroby
41 |zaruky, dostupnost nahradnich dil)
Cenik a popis prisluSenstvi, které neni soucasti
nabidky/dodavky a Ize ho k nabizenému pfistroji neni povinnou soucasti Viz piilohy
42 |dokoupit
D. Kvalitativni hodnoceni Néazev dodavatele
(@, Pozadovana hodnota pocet bodli ANA,MET SEIEOR
hodnota nabizena dodavatelem
Soucasti dodavky je davkovaci systém pro
automatické méreni zavislosti velikosti ¢astic a zeta
potencialu na pH; soucasti davkovaciho systému je
michani vzorku s titrantem a méreni teploty; pocet max. 20 bodu ANO, michani probiha pomoci magnetického michadla, teplotni
titrantd je alespon dva a minimalni davkovaci objem Jjedna z mozZnosti: méreni soucasti nabidky min. objem jedné davky titrantu je 0,28
jedné davky titrantu je max. S5uL; minimalni objem -ano =20 bodu uL, min. objem vzorku pfi méfeni je 5 ml. Systém pracuje az se
1.a |vzorku pfi automatickém méreni je 5 ml nebo méné -ne =0 bodu tfemi titranty
Soucasti dodavky je davkovaci systém pro manualni
méreni zavislosti velikosti ¢astic a zeta potencialu na
pH; soucasti davkovaciho systému je michani vzorku max. 15 bodii
s titrantem a méreni teploty; pocet titrantd je jedna z moznosti: ANO, michani probiha pomoci magnetického michadla, teplotni
alespon dva a minimalni davkovaci objem jedné -ano =15 bodu méreni soucasti nabidky, systém pracuje az se tfemi titranty,
1.b [davky titrantu je 10pL - ne =0 bodil min. objem jedné davky titrantu je 0,28 pL
max. 1 bod
jedna z mozZnosti:
-ano =1 bod
2. |Analyza velikosti ¢astic z bo¢niho rozptylu -ne =0 bodu ANO
max. 2 body
jedna z mozZnosti:
- objem > 200 ml = 2 body
Objem zasobniho roztoku titrantt davkovaciho - objem =100 ml =1 bod
3. |systému, pokud je soucasti dodavky - ne nebo nizsi = 0 bodl > 200 mL, prakticky lze dodat libovolné velkou nadobu titrant(
max.2 body
jedna z mozZnosti:
- objem 2100 ml = 2 body
Objem vzorkového kompartmentu pro méreni s - objem 220 ml =1 bod
4. |davkovacim systémem, pokud je soucasti dodavky - ne nebo niZsi objem = 0 bodii 125ml
max. 2 body
jedna z moznosti:
Méfeni indexu lomu (refractive index), muze se - ano =2 body
5. |jednat o externi zafizeni, je sou¢asti dodavky -ne =0 bodu ANO — externi, soucasti nabidky
max. 2 body
jedna z mozZnosti:
Méfeni viskozity, mlzZe se jednat o externi zafizeni, je -ano =2 body
6. |soucasti dodavky - ne =0 bodi NE




max. 3 body

jedna z moznosti:
Méfeni interakéniho parametru K, je souéasti -ano =3 body
7. |dodavky - ne =0 bodi ANO
Méreni velikosti ¢astic in situ, moZnost méfeni max. 15 bodi
velikosti €astic v riznych nadobach bez nutnosti jedna z moznosti:
prenaseni vzorku, s pomoci externi méfici hlavy nebo -ano =15 bodu
8. |[podobnym Feseni, je sou¢asti dodavky - ne =0 bodi NE
max. 3 body
vice z moZnosti:

- minimalni rozmér < 0.5 nm = 1 bod
- maximalni rozmér < 10 um = 1 bod
- maximalni rozmér > 10um = 2 body

Velikost mérenych ¢astic - minimalni a maximalni
rozmér méfitelnych ¢astic nad ramec povinnych

parametri - pramér ¢astic; je soucasti dodavky minimalni rozmér 0,3 nm,maximalni rozmér 15 um

10.

Pocet raznych algoritm® / model( pro vyhodnoceni
méreni DLS, které jsou soucasti dodavky

max. 3 body
jedna z moznosti:
1-2 = 0 body
3=1bod
4 =2 body
5 a vice = 3 body

"Nabizime 4 modely pro velikost a 3 metody pro zeta potencial"

alil,

Soucasti dodavky je moznost pouziti rGznych lasert
nebo riznych vinovych délek daného laseru

max. 2 body
jenda z moznosti:
-ano =2 body
- ne =0 bodil

NE

iz,

Teplotni rozsah temperace vzorku pii méreni
velikosti ¢astic metodou DLS, nad rdmec povinnych
parametrd, je soucasti dodavky

max. 3 body
Jjedna z mozZnosti:
- minimum >0 °C=1 bod
- minimum > -5 °C = 2 body
- minimum < -5 °C = 3 body

0-120 °C, ANO, je soucasti dodavky, jednd se o zafizeni v pfistroji,

nic neni tfeba doddvat ani pfipojovat

13.

Teplotni rozsah temperace vzorku pii méreni
velikosti ¢astic metodou DLS, nad rdmec povinnych
parametrd, je soucasti dodavky

max. 3 body
Jjedna z mozZnosti:
-maximum <90 °C=1 bod
- maximum < 110 °C = 2 body
- maximum > 110 °C = 3 body

0-120 °C, ANO, je soucasti dodavky, jednd se o zafizeni v pfistroji,

nic neni tfeba doddvat ani pfipojovat

14.

Teplotni rozsah temperace vzorku pfi méreni zeta
potencidlu, nad ramec povinnych parametrd, je
soucasti dodavky

max. 3 body
Jjedna z mozZnosti:
- minimum >0 °C=1 bod
- minimum > -5 °C = 2 body
- minimum < -5 °C = 3 body

0-70 °C, ANO, je soucasti dodavky, jednd se o zafizeni v pfistroji,
nic neni tfeba dodavat ani pfipojovat, omezeni plyne z materialu

kyvet

Teplotni rozsah temperace vzorku pfi méreni zeta
potencidlu, nad ramec povinnych parametrd, je

max. 3 body
jedna z mozZnosti:
-maximum €90 °C=1 bod
- maximum < 110 °C = 2 body

0-70 °C, ANO, je soucasti dodavky, jednd se o zafizeni v pfistroji,
nic neni tfeba doddvat ani pfipojovat, omezeni plyne z materialu

15. [soucasti dodavky - maximum > 110 °C = 3 body kyvet
max. 2 body
jenda z moznosti:
Uzivatelem laditelnd intenzita laseru v mé¥ici cele / -ano =2 body
16. [rozsah vykonu laseru; je soucasti dodavky - ne =0 bodil ANO, zeslabeni intenzity svétla pomoci oto¢ného drzaku s filtry
max. 2 body
jenda z moznosti:
Stanoveni molekularni hmotnosti nanocastic, -ano =2 body
17. [polymer( a proteind, je soucasti dodavky - ne =0 bodil ANO, pomoci Debye plot
max. 2 body

18.

Rozsah stanoveni molekuldrni hmotnosti nanodastic,
polymer( a proteind, méfreni molekularni hmotnosti;
je soucasti dodavky

jedna z moznosti:
- neumoziiuje stanoveni = 0 bodt
- minimum < 1000 Da = 1 bod
- minimum < 500 Da = 2 body

980 Da

Rozsah vodivost vzorku, ve kterém lze méfit zeta

max. 3 body
jedna z moznosti:
- neumoziiuje méfeni = 0 bodu
- maximum < 200 mS/cm = 1 bod
- maximum < 300 mS/cm = 2 body

19. [potencial - im >300 mS/cm = 3 body Max 260 mS/cm
max. 3 body
jedna z mozZnosti:
Soucasti dodavky je databaze rozpoustédel a jejich - ano = 3 body
20. |zavislosti viskozity na teploté - ne =0 bodi ANO
max. 5 bodi
jedna z mozZnosti:
Jednoduché stanoveni koncentrace nanocastic bez -ano = 5bodi
21. [nutnosti kalibrace, které je soucasti dodavky - ne =0 bodi ANO, Vychazi z Mieho teorie intenzity rozptylu svétla
max. 3 body
jedna z mozZnosti:
Bezplatna servisni kontrola pfistroje po 12 mésicich -ano = 3 body
22. |od instalace - ne =0 bodi ANO




Prislusenstvi k pfistroji, které je soucasti dodavky:

jedna a vice z moznosti:
- fluorescencni filtry pro rtizné vinové
délky = 2 body
- polarizaéni filtr = 1 bod
- mikrokyveta/pfislu$enstvi pro méfeni
malych objemui/pokud pfistroj toto zvlada
bez pfislusenstvi = 2 body
- cela pro sou¢asné méfeni zeta
potencialu a velikosti ¢astic v organickych
rozpoustédlech/pokud pfistroj toto
zvlada bez prislusenstvi
=2 body
- cela pro soucasné méreni zeta
potencialu a velikosti ¢astic ve vodnych
rozpoustédlech/pokud pfistroj toto
2vlada bez prislusenstvi
=2 body
- jednorazové kyvety pro méreni zeta
potencialu/kyvety pro méfeni zeta
potencialu v silné zésaditych/kyselych
rozpoustédlech = 3 body
- standard nanoéastic pro kontrolu
spravnosti méreni velikosti Castic
=2 body
- standard nanocastic pro kontrolu
spravnosti méreni zeta potencidlu
=2 body

Fluorescenéni a polarizaéni filtry na otoéném drzaku v
pFistroji
V dodavce jsou kyvety, v nichZ Ize méfit velikost i zeta
potencial od 20 mikrolitrd vzorku diky patentované
technologii — DTS1070
Dip cela pro soucasné méreni velikosti a zeta potencialu v
organickych rozpoustédlech (v nabidce )

10 ks cel pro soucasné méreni velikosti a zeta potencidlu ve
vodnych rozpoustédlech (v baleni pfistroje — DTS1070 a téz dip
cela)

10 ks jednorazovych cel pro méreni zeta potencialu ve silné
zésaditych/kyselych rozpoustédlech (v baleni pfistroje —
DTS1070)
standard nanocastic pro kontrolu spravnosti méreni velikosti
Castic je soucasti dodavky ZTS1240
standard nanocastic pro kontrolu spravnosti méreni zeta
potencialu je soudasti doddvky ZTS1240
Dalsi prisluSenstvim je kapildrni kyveta pro méfeni ¢astic az do
velikosti 15 mikrometru s potlacenou sedimentaci.

Zérucni doba

Zadavatel pozaduje délku zaruky min. 1 rok

max. 4 body
jedna z mozZnosti:
1 rok = 0 bodd
2 roky = 2 body
3 roky = 3 body

24. 4 a vice let = 4 body 2 roky
max. 2 body
Jjenda z mozZnosti:
Technické nékresy zafizeni a umisténi jednotlivych -ano =2 body
25. |komponent v pristroji; jsou soucasti dodavky -ne =0 bodi NE
Plny zdrojovy kdd véetné dokumentace k softwaru
fidictho méreni velikosti nanocastic a méreni zeta max. 10 bodu
potencialu; pro zajisténi funkénosti zafizeni i v jedna z moznosti:
budoucnosti, po ukonéeni podpory zafizeni pfipadné -ano = 10 bodi
26. |ukonceni ¢innosti vyrobce; je souéasti dodavky - ne =0 bodi NE
Popis komunikaéniho protokolu pro ovladani zafizeni max. 7 bodt
(technicky popis zpusobu komunikace mezi jedna z moznosti:
softwarem a méficim pristrojem); je soucasti -ano = 7 bodu
27. |dodavky - ne =0 bodil NE
Popis ¢i dokumentace k pouzivanym
algoritmim/modelim pouZivanych pro vyhodnoceni max. 5 bodil
méreni DLS a méreni zeta potencialu, tak aby bylo Jjedna z moznosti:
mozné reprodukovat, jak jsou namérend data v -ano = 5bodi
28. |softwaru zpracovana; je soucasti dodavky -ne =0 bodi NE

29.

Cenik pozaruéniho servisu (pfedevsim servisni
kontroly), pokud ho dodavatel nabizi;

a cenik ndhradnich dilt (dodavatel uvede cenik pouze
pro prvky, které ma v nabidce: napr. kyvety pro
méreni, standardy, ...) ; je souasti dodavky

neni bodovano

"Viz cenik pfislusenstvi, pozaruéni servisni kontroly nabizime —
ceny v budoucnu na vyzadani."
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Ceské vysoké uceni technické v Praze, Fakulta 20.12.2022
jaderna a fyzikalné inzenyrska
doc. Ing. Vaclav Cuba, Ph.D. - dékan

Brehova 7
115 19 Praha 1

Cenova nabidka A22-MID-MAL0430-03

Do vybérového fizeni “Pfistroj na méreni DLS”
Na pristroj Malvern Panalytical Zetasizer Ultra Red s titratorem

Pol. | Kat. cislo. Popis Mnozstvi
Zetasizer Advance Series - Ultra (Red Label) for the measurement of size,
1 ZSU3305 molecular weight, particle concentration and zeta potential of dispersed 1,00 ks
particles & molecules
2 ZSU1001 MPT-3 titrator 1,00 bal
3 ZEN1002 Universal 'dip' cell kit 1,00 ks
4 Z5U1002 Low Volume Disposable Sizing Cell Kit 1,00 bal
5 SER020005 | Prodlouzeni zaruc¢ni doby na 2 roky od instalace 1,00 ks
6 DP-I Doprava, instalace a zaskoleni obsluhy 1,00 ks
7 refr Refraktometr 1,00 ks
8 PC20 Pocitacova sestava s monitorem, klavesnici a mysi 1,00 ks
9 DG-T digitalni teplomér s dlouhym termoclankem 1,00 ks
Konecna cena bez DPH 1 685 950,00
DPH 354 049,50
Konecna cena s DPH 2 039 999,50

Popis polozek cenové nabidky viz nize

Cena
V konecné cené je obsazeno dodani na misto urceni, instalace a zaskoleni aplika¢nim specialistou.

Zaruéni podminky

Prodavajici poskytne na funkénost a spolehlivost doddvaného plnéni zaruku v délce 24 mésicl od data instalace
a zprovoznéni. Prodavajici bude déle zajitovat pozaruéni servis, véetné dodavani ndhradnich dild po dobu 7 let.
Zarucni doba se prodluzuje o dobu trvani vady, tj. od jejiho oznameni do jejiho odstranéni.

Nabidku vystavil: | NG
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Popis polozek cenové nabidky

Katalog. ¢

Popis

Z5U3305

Zetasizer Advance series Ultra (red label) pro méreni velikosti, molekulové
hmotnosti, zeta potencialu a koncentrace dispergovanych castic a molekul v
roztoku

Rozsah velikosti je maximalné od 0,3 nm do 15 mikrometrd (minimalni konc. 10-15 kDa proteinu
0,1 mg/mL, max velikost na bo¢nim Ghlu se ZSU1002)

Rozsah molekulové hmotnosti 980 Da - 20 MDa, presnost typicky +- 10%

Rozsah zeta potencidlu > +/- 500mV (méreny u Castic velikosti 3,8 nm-100 mikrometrd o min.
konc. 1 mg/mL)

Minimalni objem vzorku: 3 uL s ZSU1002 pro velikost ¢astic, 20 uL s DTS1070 u zeta potencialu
Rozsah teplot vzorku 0-120 °C s moZnosti proplachu kyvetového prostoru plynnym dusikem
Kompaktni rozméry: §.322 mm x h.565 mm x v.245 mm

Méreni probiha na principu dynamického (DLS), elektroforetického a statického rozptylu svétla.
Opticka lavice systému obsahuje helium-neonovy laser (633nm, max. 10 mW), lavinové
fotodiodové detektory (APD), tfi detekéni ahly (13, 90 a 173°) a adaptivni optiku NIBS™ (na Uhlu
173°), ktera prindsi vynikajici citlivost napfi¢ celym koncentra¢nim rozsahem. Automaticka volba
pozice této technologie v méfici cele poskytuje presné vysledky jak pro zfedéné, tak pro
koncentrované vzorky (az do 40% w/V bez nutnosti fedéni); pozice paprsku Ize nastavit i
manualné. Oproti predchozim verzim Zetasizerl je navic zafazen otocni drzak s optickymi filtry
(fluorescencni, horizontalni a vertikalni polarizatory) umoznujici stanoveni translacnich a
rotacnich difuznich koeficientl a odstranéni pfipadného autofluorescenéniho signalu. Méreni
molekulové hmotnosti je na principu statického rozptylu svétla s vypoctem pomoci Debyeova
grafu-extrapolace.

Méfici metody viceuhlového DLS (MADLS) a MADLS Particle Concentration, které kombinuji data
ze tfi méficich thld do jediného vysledku, umoZniuji méreni velikosti ¢astic s vétsim rozliSenim
(2:1), stanoveni bi- a tri-modalnich distribuci a koncentrace ¢astic v homogennich vzorcich v
jednotlivych frakcich bez kalibrace a v fadu minut (typicky v rozmezi od 5 do 500 nm).

Méreni mobility a zeta potencialu s vyhodou vyuziva technologie Konstatniho proudu (pro vysoce
vodivé vzorky) a M3-PALS, kterd umoznuje vyhodnotit kromé stfedni hodnoty zeta potencialu téz
distribuci zeta potencial(.

PouZiti volitelné sady jednorazové nizkoobjemové cely ZSU1002 umoZriuje méreni velikosti ¢astic
v malém objemu (minimalni objem vzorku 3 L) na 90° detektoru a umozZiiuje rozsifeni rozmezi
maximalni méfitelné velikosti ¢astic na 15 mikrometrd s vyznamnym potlaéenim vlivu
sedimentace.

Dodanad bezplatna multilicence software ZS Xplorer zahrnuje inovativni technologii Adaptive
Correlation pro rychlejsi a presnéjsi méreni velikosti, které je méné ovlivnéno kontaminaci vzork(
prachovymi ¢i sedimentujicimi ¢asticemi. ZS Xplorer nabizi intuitivni a flexibilni rozhrani
umoznujici rychlé nastaveni a spusténi jednoduchych i sloZitych méticich metod. ZS Xplorer také
zahrnuje systém Deep Learning pro jednoznacné zhodnoceni kvality dat a navrhy pro jeji zlepseni.

Baleni obsahuje: Zetasizer Ultra Red, instalac¢ni CD se SW, jednorazové kyvety pro méreni velikosti
Castic DTS0012 (baleni 100 ks s vicky), jednorazové kapilarni zeta potencialové kyvety DTS1070
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(baleni 10 ks s vicky) a jednu sttikacku Zeta potencialového transferového standardu (9ml)
ZTS1240 pro ovéreni spravné funkce stanoveni velikosti i zeta potencialu c¢astic.

Kyvety DTS1070 pro méreni zeta potencialu mohou byt pouZity téZ pro méreni velikosti ¢astic, lze
téz vyuzit patentovanou bariérovou metodu méreni zeta potencialu, ktera chrani vzorek,
prodluZuje Zivotnost elektrod a sniZzuje pozadovany objem vzorku pod 20 mikrolitrQ.

PFistroj umoznuje budouci pfipojeni autotitratoru MPT-3 a odplyfovaci jednotky.

Laserovy produkt tfidy 1

Z5U1001

MPT-3 titrator

MPT-3 automaticky titrdtor Sada zajistuje kompletni automatizaci titraci pH a méfeni
velikosti a zeta potencidlu v kazdém bodé a stanoveni izoelektrického bodu. Titrator
obsahuje pH elektrodu, 3 davkovaci jednotky pro titraci kyselin a zasad. Davkovaci jednotky
mohou pfidavat velmi mald mnozstvi titrantu (jiz od 0,28 ul), coZz umozfuje presné cileni
pozadované hodnoty. Titrator pracuje s jednordzovymi pritoénymi kyvetami pro méfeni zeta
potenciald (DTS1070). Kompatibilni pouze se Zetasizery Pro a Ultra.

ZEN1002

Universal 'dip' cell kit

Sada ponorné sondy pro méfeni zeta potencialu (Universal 'dip' cell kit) Pro méreni zeta
potencidlu na pfistrojich Zetasizer Nano (Z, ZS, ZSP), Pro a Ultra u vzork{ dispergovanych
ve vodnych &i nevodnych (nepolarnich) rozpoustédlech. Pouziva se s jednorazovymi
plastovymi kyvetami pro méreni velikosti ¢astic (DTS0012) nebo sklenénymi kyvetami
(PCS1115, 1x v baleni).

Z5U1002

Low Volume Disposable Sizing Cell Kit

Sada nizkoobjemové jednorazové cely a drzaku pro stanoveni velikosti ¢astic od 3 mikrolitrQ
vzorku UmozZnuje méreni velikosti ¢astic v malém objemu (od 3 pL vzorku) na 90°
detektoru pouze u pFistroji Zetasizer Ultra/Lab a umoZfiuje rozsifeni rozmezi maximalni
meéritelné velikosti ¢astic bez Upravy hustoty vzorku az k 15 ym. Obsahuje opakované
pouZivany hlinikovy drzdk a 44 kusU jednordzovych kapildrnich kyvet, t&snici hmotu a
klesticky.

SER020005

Prodlouzeni zaruc¢ni doby na 2 roky od instalace

DP-I

Doprava, instalace a zaskoleni obsluhy

Doprava na misto urceni, instalace certifikovanym technikem a zaskoleni obsluhy

refr

Refraktometr

PC20

Pocitacova sestava s monitorem, klavesnici a mysi

DG-T

digitalni teplomér s dlouhym termoclankem
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/ETASIZER ADVANCE RANGE

Light Scattering for every application




Building on the legacy of the industry-leading
Zetasizer Nano Series, the Zetasizer Advance
family of light scattering instruments brings
increased versatility and expertise to your

laboratory. The extensive range of six
Zetasizer Advance systems provides
a perfect fit for every application

and every workflow challenge.

Dynamic Light Scattering (DLS) * Adaptive Correlation C O M P R E H E N S |VE' VE RSAT' LE AN D COST_ EFFECTIVE

Determine the size of particles in your Generate robust data quickly and
sample, from <1 nmto 10 um increase measurement repeatability . . .
- . Zetasizer Lab Zetasizer Pro Zetasizer Ultra
* Electrophoretic Light Scattering (ELS) * ZS Xplorer Software ‘ y . -
Understand sample stability and Automate even the most complex analysis Our entry-level model, the The Zetasizer Pro utilizes Multi-Angle Dynamic Light
propensity to aggregate without expert knowledge, thanks to Zetasizer Lab, utilizes 90 o (I\II\ICTE—SI)nvasrljve lE%ackiclqtter ?catﬁen;grgMADLS(?) tgchn'o!ogy,
. . the sample-centric workflow measurements to generate hig technology, delivering or the highest resolution sizing
M3-PALS W|thIConstant Currenlt Modg . quality particle size and zeta a wider range of sample data, makes the Zetasizer Ultra
Reduce errors 'n yqur datq as;ooated with ) Data Quality System ] potential data, especially when concentration and particle size the ultimate research model.
electrode polarization at high ion concentrations Getlmstant feedbgck and act|onab|el measuring larger-sized particles. measurement capabilities.
advice on how to improve data quality
This feature intelligently identifies and separately classifies Each model is available in
rogue large particles so that they do not influence the either a Blue Label version for
consistently-present particle size result, providing a more routine sample investigation or
representative view of the sample. a Red Label version for use with

more challenging samples.



A ZETASIZER FOR
EVERY NEED

Now you've been introduced to the Zetasizer
Advance family, how do you find out which
system best fits your requirements?

Here are some application examples
to help you decide:

Colloidal Silica

Sizing of colloidal silica is a critical requirement.
This is easily and reproducibly measured
using the Zetasizer Lab Blue Label.

Titanium Dioxide

Titanium dioxide use is wide-ranging. When used in
paints or inks, agglomerate or aggregate formation
can diminish product performance.

The Zetasizer Pro Blue Label, used alongside the
MPT-3 Autotitrator, characterizes the impact of salt
concentration on the stability of TiO, and identifies the
most stable pH region.

Ceramics

The strength of ceramics is linked to particle size, and the
Zetasizer Ultra Blue Label is ideally placed to measure this.
AlL,O, samples are often made of differently-sized particles
which can easily be identified using MADLS. In this 0.1% w/v
sample, the two particle size populations would not be
distinguishable with a single angle DLS measurement.

Z Average (um

1
2
3
4
5

Mean
% RSD

35.04
34.67
34.90
35.44
34.97
35.00
0.80

Proteins

For protein researchers, early access to
characterization data can be a challenge, due
to low sample volumes. This is easily overcome
using the Zetasizer Lab Red Label with the
capillary cell to confirm that samples meet
quality requirements and that production

and purification processes are optimized.

Carbon Dots (C-dots)

Photoluminescent G-dots are considered safer
alternatives to quantum dots. Measuring fluorescent
samples by DLS can be challenging due to additional
photons emitted by the fluorophore. Available with
NIBS on Zetasizer Pro Red Label, a filter removes this
interference to provide accurate and reliable data.

Adeno-Associated Virus (AAV)

Monitoring viral concentration is important during
development and production optimization. By
using the Multi-Angle DLS (MADLS) based particle
concentration measurement in the Zetasizer Ultra
Red Label, both the size distribution and titer of the
virus can be measured within a few minutes.




A ZETASIZER YOU CAN INSTALL YOURSELF

Get up and running fast

with self-install

Get your new system up and running
rapidly, when you self-install. There's no
need to wait for an engineer to visit.

* Multilingual video installation guides

* 15 months’ access to exclusive
e-learning materials

* Extended 15-month warranty

Easy, on-site upgrades

Upgrade your Zetasizer Advance system
to a higher specification model at any
time. Upgrades can be performed
onsite* to minimize downtime.

With Zetasizer Advance, you can be
confident that, should your needs change,
you can upgrade to adapt easily and
improve the value of your system.

21 CFR Part 11 functionality

Coming soon: Malvern Panalytical's

new solution for regulatory compliance,

21 CFR Part 11 and GMP Annex 11. This will
provide flexible configuration of roles and
permissions to fit your workflow, supporting

Find out more at:

malvernpanalytical.com/self-install

/ETASIZER ADVANCE SPECIFICATIONS

Size Measurement
Principle

Zeta Measurement
Principle

Molecular Weight and
B22!

Optical Filter Wheel
(Fluorescence/DDLS)

Low Volume Disposable
Sizing Cell with Extended
Size Analysis Support

MADLS® (High
Resolution DLS)

MADLS® - Particle
Concentration/Titer

21 CFR Part 11 compliant
software3

Size
Range*

Minimum Volume

Zeta potential

Size Range

Minimum Volume®

Classical 90° Dynamic
Light Scattering

ELS with M3-PALS
and Constant Current
Zeta Mode

Static Light Scattering
(90°)
No

Yes

Optional

0.3 nm to 10 pm

3L

3.8nmto 100 pm

20 pL

" Hardware capable; Software support coming soon

2 Red Label only

Non-Invasive Back
Scatter (NIBS)

Dynamic Light
Scattering

ELS with M3-PALS and
Constant Current Zeta
Mode

Static Light Scattering
(173°)

Yes

No

Optional

0.3 nm to 10 pm

12 pL

3.8nmto 100 pm

20 pL

Non-Invasive Back Scatter (NIBS)
Dynamic Light Scattering

Dynamic Light Scattering (90° and 13°)
Multi-Angle Dynamic Light Scattering
(MADLS®)

ELS with M3-PALS and Constant Current
Zeta Mode

Static Light Scattering
(90° and 173°)

Yes

Yes

Yes

Yes?

Optional

0.3 nmto 10 pm

3pL

3.8 nmto 100 pm

20 pL

i : 321 CFR Part 11 software features coming soon
electronic records and signatures. 410 um by default. Option to extend for Zetasizer Lab and Zetasizer Ultra coming soon

°> Patented Diffusion Barrier method in capillary cell

*Upgrades can be performed onsite when you upgrade between
models (Zetasizer Lab, Zetasizer Pro or Zetasizer Ultra); upgrading
from Blue Label to Red Label versions cannot be performed onsite.
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WHY CHOOSE
MALVERN PANALYTICAL?

We are global leaders in materials
characterization, creating superior, customer-
focused solutions and services which

supply tangible economic impact through
chemical, physical and structural analysis.

Our aim is to help you develop better
quality products and get them to

market faster. Our solutions support
excellence in research, and help maximize
productivity and process efficiency.

Malvern Panalytical is part of Spectris, the
productivity-enhancing instrumentation
and controls company.

Www.spectris.com

SERVICE & SUPPORT

Malvern Panalytical provides the global training, service
and support you need to continuously drive your analytical
processes at the highest level. We help you increase the
return on your investment with us, and ensure that as
your laboratory and analytical needs grow, we are there to
support you.

Our worldwide team of specialists adds value to your
business processes by ensuring applications expertise, rapid
response and maximum instrument uptime.

- Local and remote support

- Full and flexible range of support agreements
+ Compliance and validation support

- Onsite or classroom-based training courses

+ e-Learning training courses and web seminars
+ Sample and application consultancy

www.malvernpanalytical.com

MALVERN PANALYTICAL

Grovewood Road, Malvern,
Worcestershire, WR14 1XZ,
United Kingdom

Lelyweg 1,
7602 EA Almelo,
The Netherlands

Tel. +44 1684 892456
Fax. +44 1684 892789

Tel. +31 546 534 444
Fax. +31 546 534 598

info@malvernpanalytical.com
www.malvernpanalytical.com

of this information and we shall not be liable for errors contained herein or for damages in connection with the use of this material. Malvern Panalytical reserves the right to change the content in this material at any time without notice

Disclaimer: Although diligent care has been used to ensure that the information in this material is accurate, nothing herein can be construed to imply any representation or warranty as to the accuracy, correctness or completeness
Copyright: © 2020 Malvern Panalytical. This publication or any portion thereof may not be copied or transmitted without our express written permission. PN12320
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DISCLAIMER

Although diligent care has been used to ensure that the information in this material is
accurate, nothing herein can be construed to imply any representation or warranty as
to the accuracy, correctness or completeness of this information and we shall not be
liable for errors contained herein or for damages in connection with the use of this
material. Malvern Panalytical reserves the right to change the content in this material
at any time without notice.

COPYRIGHT NOTICE

© 2021 Malvern Panalytical. This publication or any portion thereof may not be
copied or transmitted without our express written permission.

Malvern Panalytical Ltd. Malvern Panalytical B.V.
Grovewood Road, Malvern, Lelyweg 1, 7602 EA Aimelo,
Worcestershire, WR14 1XZ, The Netherlands

United Kingdom

Tel +44 1684 892456 Tel +31 546 534 444
Fax +44 1684 892789 Fax +31 546 534 598

info@malvernpanalytical.com
www.malvernpanalytical.com

Zetasizer® and MADLS® are registered trademarks in the UK and /or other coun-
tries, and are owned by Malvern Panalytical.

Windows® is a registered trademark of the Microsoft Corporation.

Teflon AF®, Freon® and Tefzel® are registered trademarks of The Chemours Com-
pany.

Fluorinert® and Kel-F® are registered trademarks of the 3M Company.
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About this manual

This manual gives an overview of the accessories that are available for use with the Zetasizer
Advance Series instruments.

This manual accompanies the following manuals:

o Zetasizer Advance Series Basic Guide

« Zetasizer Advance Series User Guide

WARNING!

A The accessories or the samples to be measured may be hazardous if misused. Users
must read the Health and Safety information in the Zetasizer Advance Series Basic Guide
before operating the system.

c For information on the features available for each Zetasizer Advance Series instrument,
see the Introduction chapter in the Zetasizer Advance Series Basic Guide or User Guide.

Assumed information

To make full use of this manual, the user should understand the following points.

Naming convention

The Zetasizer Advance Series instruments are referred to either in full, or as 'the Zetasizer' or
‘the instrument’. The combination of the Zetasizer, accessories and computer is referred to as
‘the system’.

Menu commands

Menu commands in the Zetasizer software are always shown in bold text in the form Home-
Measure size, referring to choosing Measure size from the Home menu, in this case.



Where to get help

This section gives information on the various channels in place to get help with your system.

Help desk

All queries regarding the system should initially be directed to your local Malvern Panalytical rep-
resentative, quoting the following information:

« Model and serial number of the instrument.

« Software version (see About in the software).

Contact the International Helpdesk if the local Malvern Panalytical representative is not avail-
able:

Telephone: +44 (0) 1684 891800 or email: helpdesk@malvernpanalytical.com.
3 Note:
This help line is primarily English speaking.

Website — www.malvernpanalytical.com

The Malvern Panalytical website offers a comprehensive range of particle characterization
resources for use by customers 24 hours a day, seven days a week.



Accessory range

The cells available for use with the Zetasizer are listed in the table below. The accessories you
can use depend on the instrument model and measurement type to be performed.

Table 1.1 Cells overview

Cell MADLS Particle | .4 Titration
concentration

DTS0012
Disposable 10 x 10 v v v
polystyrene cell

ZSU1002*

h Low volume disposable v
sizing cell

-l ZEN0040
Low volume disposable v
Cuvette

I ZEN2112

Low volume quartz v v v
batch cuvette

] PCS8501
Glass cuvette with v v v
round aperture

PCS1115
Glass cuvette with v v v
square aperture

DTS1070
1t Disposable folded v v v
capillary cell

? ZEN1010 v o y
HC cell

ZEN1002 v v
Dip cell

*Zetasizer Ultra and Zetasizer Lab instruments only.



Zeta potential cells

The following table provides further details on the cell options available for zeta potential meas-

urments.

Table 1.2 Zeta potential cells

N

DTS1070

ZEN1002

ZEN1010

Folded capillary cell - maintenance-free, primarily designed for zeta potential meas-
urements. This cell also allows the patented Diffusion Barrier Method to be used, which
allows low volume measurements and reliable zeta potential measurements of fragile
materials.

Dip cell - provides repeatable measurements of aqueous, or non-aqueous samples. Use
with the DTS0012 or PCS1115 cell.

High concentration cell - intended primarily for the measurement of zeta potential on
a concentrated aqueous sample. The cell is suitable for a broad range of conductivities.

Size cells

The following table provides further details on the cell options available for size and con-
centration measurements.

Table 1.3 Size cells

=

DTS1070

ZEN1010

ZsU1002*

DTS0012
ZEN0040
PCS8501

PCS1115

ZEN2112

Folded capillary cell - maintenance-free, primarily designed for zeta potential meas-
urements.

High concentration cell - can be used for size as well as zeta potential.

Low volume disposable sizing cell - for the measurement of low volume samples
(3-30 pl) and to extend the size range of DLS measurements.

Square polystyrene cuvette - disposable cell for size measurements.
Low volume disposable cuvette - for size measurement at a 173° scattering angle.
Square glass cuvette with cap (round aperture) - for size.

Square glass cuvette with cap (square aperture) - for size. Also for use with the Dip
cell.

Low-volume quartz batch cuvette - for size.

*Zetasizer Ultra and Zetasizer Lab instruments only.



Note:
3 All cuvettes have an outside dimension of 12 mm x 12 mm.

Selection advice

CAUTION!
Polystyrene cells must not be used for measurements above 70 °C, because they may

melt.

« Use disposable polystyrene cuvettes (DTS0012) for "easy to measure" samples. These
samples will have relatively high scattering intensity, for example latex with 0.01% mass or
higher.

« Disposable cuvettes are not resistant to organic solvents.

« Glass and quartz cuvettes have higher optical quality, which is vitally important when per-
forming low concentration protein measurements (derived count rate <100 kcps).

« Glass and quartz cells are resistant to organic solvents and can be used at higher tem-
peratures.

« The polystyrene cells are low cost, disposable, and do not require cleaning.

o Glass and quartz cells require cleaning after a measurement.

Note:
Disposable polystyrene cells are easily scratched and should never be used more than

once.



Cuvette options

Any cuvettes not mentioned below are described in detail in later chapters.

Table 1.4 Cuvette options.

.. . Minimum sample
Cell type Application Typical solvent m

DTS0012 Size Water, water/alcohol 1ml Polystyrene

ZENO0040 Size Water, water/alcohol 40 pl Polystyrene

PCS1115 Size Water, most organicand Glass
inorganic solvents

PCS8501 Size Water, most organicand Glass
inorganic solvents

ZEN2112 Size Water, most organic and 12 4l S

inorganic solvents

Cleaning advice

Note:
Clean and carry out any necessary maintenance before using a cell or cuvette. Specific
cleaning advice is given in later sections.

« Rinse/clean size cells with filtered dispersant before use.

« Rinse zeta potential cells with filtered dispersant before use.

Note:
Use the cell caps to improve sample thermal stability and prevent dust introduction and
spillage.
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Introduction

This section covers the following size cuvettes:

Table 2.1 Standard size cells

Cell MADLS FETHES
concentration

DTS0012

. . v v

Disposable 10 x 10 plastic cuvette

=]

’ ZEN0040 v

Low volume disposable cuvette
ZEN2112 v v
Low volume quartz batch cuvette

® pcssson . .
Glass cuvette with round aperture
PCS1115 v v

Glass cuvette with square aperture

See the next chapter, Low volume disposable sizing cell on page 17, for details on the ZSU1002
cell.

The choice of cuvette depends on the type of measurement being performed and the sample
being measured. The aspects covered in this section are:

« lIdentification of each cuvette and measurement type indication.
« How to fill each cuvette and insert it into the instrument.

« Maintenance procedures, cleaning and chemical compatibility information.



Filling cuvettes

Fill the cuvette with the prepared sample using a pipette or syringe as described below.

Note:
3 Fill the cuvette slowly to avoid creating air bubbles. Ultrasonication can be used to remove
air bubbles if suitable.

Note:

3 If using syringe filters, never use the first few drops from the syringe in case there are
residual dust particles in the filter that could contaminate the sample. Alternatively, flush
the filter with the sample dispersant before use to avoid wasting precious samples.

Standard cuvettes

A minimum sample volume must be provided to make sure that the laser passes through the
sample. The sample should fill the cuvette to a minimum height of 10 mm from the bottom of
the cuvette (the measurement is made 8 mm from the bottom of the cuvette).

=

Max. 15mm : l'

Min. 10mm I

Figure 2.1 Minimum and maximum filling depth

Do not overfill the cuvette. Use a maximum depth of 15 mm, as more can produce thermal
gradients in the sample that reduce the accuracy of the temperature control.

« When filling, tilt the cuvette and allow it to fill slowly.

« To stop bubbles forming let the sample flow down the inside wall of the cuvette.



Figure 2.2 Filling a cuvette using a syringe

« Whenfilled, place a lid securely on the cuvette.

« Do not agitate the sample once the cuvette is filled.



Low volume cells

These cells are designed to use the minimum volume of sample possible for a size meas-
urement. Minimum volumes for different measurement types are given below.

Table 2.2 Minimum sample volume for each measurement type

Backscatter 12 pl

Forward 20 pl

Side 3l

MADLS 20 pl

Particle concentration 20 pl
Note:

3 When using the ZEN2112, the sample must be pipetted carefully into the bottom of the

cuvette, so it is filled from the bottom up.

Inserting a cell

Do the following:

ZEN2112
ZEN2112
ZsU1002
ZEN2112
ZEN2112

1. Open the cell arealid by pushing the button in front of the lid.

2. Push the cell into the cell holder until it stops.

Note:

§> A polished optical surface must be facing the front of the instrument (towards the button).
Most cells have a small triangle or Malvern logo at the top to indicate the side that faces

the front.

3. Place the thermal cap over the cell if applicable.

4. (Close the cell area lid.



Figure 2.3 Inserting a standard or low volume cell



Cleaning glass or quartz cuvettes

Cleaning procedure depends on the sample measured so specific instructions cannot be given.
Follow these guidelines:

« Rinse the cuvette with the dispersant that was used for the measurement.

« If required, submerge the cuvette in an ultrasonic bath containing clean solvent.

c CAUTION!
Do not put PCS8501 in an ultrasonic bath as this may break the cuvette.

« Once clean, wipe the cuvette with alint free tissue. Droplets of liquid can also be removed
using compressed air.

« Cleanliness is especially important when using small or dilute samples.



Chemical compatibility

Table 2.3 Component materials for the cells discussed in this section are as follows:

Component Material

Cell material Boron silicate crown glass
Stopper Polypropylene (Square cap)
Cell material Boron silicate crown glass
Stopper PTFE (Round cap)

Cell material Polystyrene

Stopper Polypropylene

Cell material Polystyrene

Stopper Low density polythene
e ]
Cell material Quartz

Stopper Polypropylene
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Introduction

This section covers the following cell:

Table 3.1 Cell information

e e R

ZSU1002 Low volume disposable sizing cell

The Low volume disposable sizing cell is used for the measurement of low volume samples and
to extend the size range of DLS measurements. It has a sample volume measurement range of

3-30pl.

Note:
The Low volume disposable sizing cell can only be used with the Zetasizer Ultra and Zetas-

izer Lab instrument ranges.



Cell parts

The Low volume disposable sizing cell consists of a capillary holder, inside which a disposable
capillary holding the sample is contained. The capillary is discarded after use, removing the
need to clean the accessory between measurements.

1. Lid 2. Measurement area

Figure 3.1 The Low volume disposable sizing cell



Filling the capillary

There are two methods of filling the disposable capillary, depending on sample volume, vis-
cosity and availability:

« Capillary action method - for sample volumes between 5 pl and 30 pl when there is some
sample to spare.

« Pipette method - for sample volumes between 3 pl and 10 pl when you only have a small
amount of sample available.

WARNING!
A Handle the capillary with care. Do not use too much force as this could break the capillary
and cause cutting injury.

Note:
€> Only hold the top end of the capillary. The bottom is used for measurement and should not
be touched. Fingerprints and other residues can adversely affect results.

Note:
3 Always clean the capillary before each use. To do this, dip the capillary into water or the
chosen solvent, remove and shake off any excess liquid.

Capillary action method
You will need the following additional equipment:

« Acontainer for the sample

« Sealing clay

To fill the capillary:

20



1. Dip the end of the capillary into the sample. Sample will be drawn up into the capillary.
Don't dip the capillary deeper than 5 mm into the sample.

2. Wipe away any excess sample on the capillary with a lint-free wipe.

Figure 3.2 Capillary action filling method

3. Carefully press the sample end of the capillary into the sealing clay. Twist the capillary
slightly after pressing it into the clay to make the capillary easier to remove from the clay.

Pipette method

You will need the following additional equipment:

21



« Calibrated manual pipette
o 1-2000 pl gel loading tip

« Sealing clay

22



To fill the capillary:

oW

Load the sample into a calibrated manual pipette fitted with a 1 - 2000 pl gel loading tip.
Insert the tip into the bottom of the capillary, holding the capillary at the top.
Gently load the sample into the capillary with one push of the pipette.

Carefully press the sample end of the capillary into the sealing clay. Twist the capillary
slightly after pressing it into the clay to make the capillary easier to remove from the clay.

Note:

The sample slug should sit approximately 5 mm from the end of the capillary to make
sure the sample will be visible in the measurement area. Refer to the advice later in this
chapter.

/-

1. Pipette 3. Capillary
2. Gelloading tip

Figure 3.3 Loading the capillary using the pipette method.
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Inserting the capillary
To place the capillary into the capillary holder:

1. Open the lid of the capillary holder.

2. Place the capillary into the holder, inserting the capillary into the hole in the bottom of the
holder with the sample at the bottom end of the capillary.

Note:
The capillary should be inserted so that its edges lie parallel to those of the capillary
holder. The following cross-section shows the correct alignment.

@ ®
v X

Figure 3.4 Correct alignment of the capillary inside the holder (view from bottom of the cell)

3. Adjust the height of the capillary in the holder so that the sample slug is located within the
measurement area. Make sure the sealed end of the capillary is at the bottom. The sealing
clay should not be visible in the measurement area.

Note:
The capillary must not protrude from the bottom of the capillary holder. If protruding, the
capillary may break when inserted.

24



Tip:
The measurement area is indicated by the target markings on the exterior of the capillary
holder. This is visible in the illustration below.

Figure 3.5 Capillary positioned correctly with the sample in the measurement area

4. Carefully close the lid of the capillary holder.

Note:
3 Hold the capillary in place as you close the lid to prevent the capillary from rotating out of
alignment.

CAUTION!
A Close the lid of the capillary holder slowly and carefully. Closing the lid incorrectly can
cause the capillary to break.

25



Using and cleaning

Note:

3 When using particularly small volumes, the sample may evaporate very quickly, especially
at elevated temperatures. Sealing the capillary with clay at both ends can help to reduce
this problem.

Note:
§> When inserting the cell into the Zetasizer, make sure the Malvern logo faces the front of
the instrument.

See the Zetasizer Advance Series Basic Guide for instructions on running a measurement.

The capillaries used with the Low volume disposable sizing cell are disposable, so cleaning is
not necessary.

If a spillage occurs on the capillary holder, wipe clean with a lint-free wipe.

Chemical compatibility

With normal usage, only the capillary should come into contact with the sample.

Table 3.2 Component materials

N

Capillary Borosilicate glass

26
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Introduction

This section covers the following cell:

Table 4.1 Cell type and part number

N

DTS1070 Folded capillary cell

Folded capillary cells are maintenance-free and primarily designed for zeta potential meas-
urements. They can also be used for size measurements, without removal and repositioning. To
reduce the risk of cross-contamination, they should be discarded after being used for either a
single measurement or series of measurements.

Figure 4.1 The folded capillary cell

Application Aqueous based samples

Typical solvent Water, water/alcohol

Minimum sample volume 0.75 ml, 20 pl if using diffusion barrier
o Low cost

Advantages

« Single use disposable (no cleaning)

28



Disadvantages

Additional notes

Use with MPT-3 Multi-purpose Titrator
No sample cross-contamination

Fast sample change over

Not resistant to organic solvents

Unsuitable for use at high temperatures (above 70 °C)

Stoppers can be replaced with Luer connectors for leak-free con-
nection to the optional MPT-3 Multi-purpose Titrator

Sample details can be written on the textured side of the cell with

a permanent pen

Preparing the Folded capillary cell

This cell is intended to be used once then discarded. Before a cell is used for the first time, it
should be flushed through with ethanol or methanol to facilitate wetting on the capillary walls. A
syringe or a wash bottle can be used. Use only sufficient fluid to wet the surface of the cell and

electrodes.

The cell should then be flushed through with water as described below.

1. Fill one syringe with de-ionised water or the dispersant.

2. Place the full syringe in one of the sample ports on the cell and an empty syringe in the

other.

Flush the contents of the full syringe through the cell into the empty syringe.

4. Repeat the flushing process five more times, flushing the liquid backwards and forwards
between the syringes. The cell is then ready for use.

Note:

Never attempt to clean the outside of the Folded capillary cell. It causes small surface

scratches that give inaccurate results.

29



Filling the Folded capillary cell

Folded capillary cells should be filled with the prepared sample as described below. Rinse/clean
with filtered dispersant before use. Refer to Preparing the Folded capillary cell on the previous

page.

1. Prepare the sample in a syringe of at least 1 ml capacity.

2. Place the sample syringe into one of the sample ports.

3. Invertthe cell [1].

4. Slowly inject the sample into the cell, filling the capillary to just over half way [2].
5

Check no air bubbles form in the cell. Tap the cell gently to dislodge any bubbles that do
form.

Figure 4.2 Injecting sample into the folded capillary cell

6. Turnthe cell upright and continue to inject slowly until the sample reaches the fill area
shown [3]. Fill between the shoulder of the cell and the FILL MAXline.

7. Check again for bubbles in the cell. Tap gently to dislodge any bubbles if present.

30



8. Check that the electrodes are fully immersed.
9. Remove the syringe and insert a cell stopper in each port.

10. Remove any liquid spilled on the electrode contacts.

Figure 4.3 Inserting cell stoppers

A, Without stoppers -rear view B. Withstoppers - front view

Note:
Always fit the stoppers before making a measurement. Ensure that one stopper is fitted
firmly, and the other one loosely, to avoid pressurization of the cell.

31



Inserting the Folded capillary cell
To insert the Folded capillary cell:

1. Place athermal contact plate into the recess on either side of the Folded capillary cell. The
plates increase temperature stability.

Figure 4.4 Placing the thermal contact plates

2. Open the cell area lid by pushing the button in front of the lid.

3. Hold the cell near the top, away from the lower measurement area, and push into the cell
holder until it stops.

32



Figure 4.5 Cell insertion - note direction of cell logo

Note:
9 Ensure that the Malvern logo faces towards the front of the instrument when inserting.
4. Close the cell area lid.

Note:
Different versions of the Folded capillary cells have unique thermal plates. If required, con-
tact your Malvern Panalytical representative for the correct plates for your cell.

33



Chemical compatibility

The following table details the materials from which the cell components are manufactured.

Table 4.2 Component materials

e

Body Polycarbonate
Electrodes Gold plated beryllium/copper
Stoppers Polypropylene
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Introduction

This section covers the following cell:

Table 5.1 Cell type and part number

N

ZEN1010 High concentration cell

Use the High concentration cell for the measurement of zeta potential of con-
centrated aqueous samples. The cell can be used with the MPT-3 Multi-pur-
pose Titrator for automated titrations.

The cell has a high precision optical measurement block held within elec-
trode chambers. This is contained in a cuvette sized casing assembly that
allows excellent thermal contact with the instrument cell holder.

The cell is supplied with the following components:

« 0.79mm internal bore silicone tubing with appropriate Luer fittings
« Luer plugs for manual filling

« Interdental brushes for cleaning of the electrode chamber, internal flow paths and optical
block
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Filling the High concentration cell

1. Inject sample slowly until the liquid reaches the bottom of the Luer outlet [1].

Figure 5.1 Filling the High concentration cell

2. Check the measurement area/optical block for bubbles. If any are present, inject more
sample until it is bubble free.

Remove the syringe and insert a cell stopper in each port.

4. Remove any liquid spilled on the electrodes.
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Inserting the High concentration cell

Insert the High concentration cell into the instrument as shown below.

Figure 5.2 Inserting the High concentration cell

The metal face of the cell must face the front of the instrument. This ensures good thermal con-
tact between cell and instrument.

38



Cleaning the High concentration cell

« General cleaning - rinse the cell before a measurement by flushing through with de-ion-
ised water. Wipe external surfaces of the assembled cell clean with a weak soap solution.

« Intensive cleaning - disassemble the cell before doing any cleaning.

To disassemble the cell:

Figure 5.3 Cell disassembly



1. Remove the screw cap [1].

2. Separate the two halves of the cell [2] by pulling the rear casing vertically away from the
metal front.

Note how the electrode chambers and quartz measurement cell block are assembled [3].

3
4. Remove the chambers and cell block from the metal front casing [4].
5. Detach the pipework and remove the top port [5].

6

Protect the cell block from damage [6].

Once disassembled, clean the cell as described below.

Table 5.2 Cleaning method for each cell component

Screw cap Wipe clean with a mild soap solution.
Black part of casing (Rear - Delrin): Wipe clean with a mild soap solution.

Metal part of casing (Front - Stainless steel): Immerse the casing in Hell-
Outer casing manex and place in a gentle ultrasound bath (30 Watts) for 5 to 15
minutes.

Rinse with water once cleaned.

Electrode Chamber: Scrub gently with interdental brush and Hellmanex,

Hegimrle drEmihEsS ane then scrub with de-ionised water.

port Smaller internal bore: Scrub gently with interdental brush and Hell-
manex, then scrub with de-ionised water.

Quartz measurement cell  Scrub both internally and externally with interdental brush. Afterwards
block brush with water. Be careful not to scratch the block.

Note:
Once inserted into the assembly, clean the outside of the cell block with a cotton bud and
ethanol.

Once cleaned, leave all parts to dry before re-assembling. Re-assembly is the reverse of dis-
assembly.
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é CAUTION!
Take care not to damage the sprung electrodes located in the rear casing.

Chemical compatibility

Only the central electrode and measurement section of the High concentration cell should
come in contact with sample. The outer components of the cell will only come into contact if
spillage or overfilling occurs.

Table 5.3 Component materials

N

Electrode chambers Natural PEEK
O-rings Nitrile rubber
Electrodes Palladium
Electrode contacts Brass

Precision measurement block Quartz

Tubing Silicone rubber

Casing Delrin / Stainless steel 316

Cap Delrin / Phosphor Bronze
Contacts Gold plated Beryllium / Copper

41
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Introduction

This section covers the following cell:

Table 6.1 Cell type and part number

e

ZEN1002 Dip cell

The Dip cell is used to provide a method to measure the zeta potential of both
aqueous and non-aqueous samples.

A number of samples can be prepared and the Dip cell inserted to measure
each one in turn. For aqueous samples the Dip cell can be used with the dis-
posable polystyrene cuvette (DTS0012) or the Glass square aperture cuvette
(PCS1115). For non-aqueous samples use the reusable Glass square aperture
cuvette (PCS1115).

Note:
If you use the Dip cell for non-aqueous measurements, do not then use the same cell for
aqueous measurements. It cannot be guaranteed that the cell will be suitably clean for reli-
3 able zeta potential measurements to be performed. Cleanliness of the cell may be
assessed by measuring a zeta potential standard (such as the Malvern transfer standard-
DTS1235). Instead it is recommended to use two Dip cells: one for aqueous dispersants,
and another for non-aqueous dispersants. The Dip cells have colored badges on the top of
them to help keep track of which cell is being used for each dispersant.
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Filling cuvettes

This section describes how to fill the cuvette correctly for use with the Dip cell. The Dip cell
uses square cuvettes to hold sample. When the Dip cell is inserted, the sample is displaced

upwards.

Note:
3 Do not overfill the cuvette - it may overflow when the Dip cell is inserted. Overfilling can
also produce thermal gradients in the sample that reduce the accuracy of the tem-

perature control.

g N

Max. 10mm _|

Min. 7mm

Figure 6.1 Minimum and maximum filling depth

To ensure a sufficient minimum sample volume is provided and protect against overfilling, fill
the cuvette to a depth of between 7 mm and 10 mm. This equates to approximately 0.7 - 1.0 ml

of sample.
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Inserting the Dip cell

This section describes both how to insert the Dip cell into the cuvette, and also the whole
assembly into the instrument. Fill the cuvette with sample before inserting the Dip cell - see
Filling cuvettes on the previous page.

Note:
3 Do not fill the cuvette more than the maximum depth of 10 mm [1].

To insert the Dip cell into the cuvette:

1. Tilt the cuvette to a maximum angle of 45° [2].

2. Slowly insert the cell into the cuvette until the metal electrodes are covered [3]. As the
cell is inserted it displaces the sample.
Once the electrodes are covered, tilt the cell back up to vertical [4].

4. Check for any bubbles [5]. Gently tap the bottom of the cuvette to dislodge any bubbles. If
bubbles remain, repeat the procedure above.

5. The cell can only be inserted one way round. Hold the base of the Dip cell cap and the top
of the cuvette simultaneously [6]. Ensure the colored band on the label (and cuvette tri-
angle) is facing the front of the instrument. Push the cell into the cell holder until it stops.
Check that the cell sits flat on the cell holder.

Note:
3 The measurement face of the cuvette and the colored band on the Dip cell label must face
in the same direction.
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The following illustration shows the correct insertion of the Dip cell.

10mm
max

Triangle

Figure 6.2 Overview of inserting the Dip cell
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Removing the Dip cell

Carefully hold the base of the Dip cell cap and the top of the cuvette, and remove both the Dip
cell and cuvette together. If you cannot securely grip both parts, do the following:

1. Lift the Dip cell up out of the cuvette, but before completely removing, gently tap the bot-
tom of the Dip cell on the top of the cuvette [1]. This will help prevent drops of sample fall-
ing onto the instrument.

2. Place the Dip cell immediately into an empty cuvette for storage. This will prevent any dam-
age occuring to the cell electrodes or the workspace.

3. Remove the sample cuvette afterwards.

Figure 6.3 Removing the Dip cell

§> Note:
Use the Dip cell case for long term storage.
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Cleaning the Dip cell

Clean the cell between measurements, especially between different sample types.
Cross-contamination between samples can seriously affect the results.

Clean the Dip cell electrodes regularly. These are made from palladium and can be cleaned
physically and chemically. Follow the instructions below:

1. Immerse the electrodes in a gentle ultrasound bath (30 Watts) for 5 to 15 minutes before
use. Use the dispersant used for the previous sample as the cleaning fluid. If this dis-
persant contains additives such as surfactants, follow this by ultrasonicating for 2 minutes
in the pure solvent.

WARNING!
Ultrasonication can produce a fine aerosol of the bath liquid.

CAUTION!
A Do not immerse the complete cell. Only the sample electrodes must dip in to the dis-
persant, as shown below.

X v

Figure 6.4 Correct cell immersion for cleaning

2. Remove the electrodes from the bath and rinse them with pure solvent. Use a pipe
cleaner for gentle cleaning of electrodes.

3. To protect the Dip cell after cleaning, store itin an empty cuvette.
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Before making a measurement, rinse the electrodes and cuvette with the sample to be meas-
ured. When changing sample, rinse the electrodes with pure dispersant.

Chemical compatibility

With proper use, only the central electrode section of the Dip cell will come into contact with
sample. The outer components of the Dip cell will only come into contact if spillage or overfilling
occurs.

Table 6.2 Component materials

T

Electrode casing Natural PEEK (polyetheretherketone)

Electrodes Palladium

Top and side casing Natural PEEK (polyetheretherketone)

Contacts Phosphor bronze with nickel plating
Note:

3 The electrode holder is made from Natural PEEK (Polyetheretherketone) which is res-
istant to a wide range of chemical products. However, seek advice from Malvern Pana-
lytical and the sample manufacturer before using strong acid or base.
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Introduction
This section gives details on the MPT-3 Multi-purpose Titrator.

Table 7.1 Accessory and part number

MPT-3 Multi-purpose Titrator ZSU1001

MPT-3 Multi-purpose Titrator Overview

The MPT-3 Multi-purpose Titrator allows you to make zeta potential, size or intensity meas-
urements while adding titrants to the sample so their effect can be observed over different

pH's. This is a typical system setup:

N
w

75mm 1
|

Figure 7.1 System setup

1. The Zetasizer 3. The AutoDegasser
2. The MPT-3 Multi-purpose Titrator
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How does it work?

The sample is pumped in circulation from a disposable container through the cell in the optical
unit.

The Zetasizer [1] measures particle size and/or zeta potential of particles or molecules in a
liquid medium.

The MPT-3 Multi-purpose Titrator [2] allows you to make zeta potential, size or intensity meas-
urements while adding titrants to the sample so their effect can be observed.

The Auto Degasser [3] removes dissolved gasses from the titrants. See Auto Degasser on
page 91 for details.

Control of the MPT-3 Multi-purpose Titrator

The MPT-3 Multi-purpose Titrator can be controlled via the Zetasizer ZS XPLORER software:

« Automatically, through a method. Once a method has been set up and started, the soft-
ware will control the MPT-3 Multi-purpose Titrator to automatically titrate a sample based
on the parameters set in the method.

« Manually, through the Titrator controls window. This features allows you to calibrate the
pH probe, prime titrant lines, clean the sample lines and fill an attached cell.

See the Zetasizer Advance Series User Guide for details on the software controls for the MPT-3
Multi-purpose Titrator.
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Health and Safety

WARNING!
c The accessories or the samples to be measured may be hazardous if misused. Users
must read the Health and Safety information in the Zetasizer Advance Series Basic Guide

before operating the system.

General safety issues

WARNING!
A Use of the system in a manner not specified by Malvern Panalytical may impair the pro-
tection provided by the system.

é WARNING!
Never remove the dispensing area cover during a measurement sequence.

Site requirements

The system has specific site requirements that must be met to ensure safe operation of the
instrument. See Site requirements on page 57.

Positioning the instrument

WARNING!
Do not position the instrument such that the power cord, where it exits the instrument, i
unreachable for disconnection.
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Purge warnings (MPT-3 Multi-purpose Titrator)

WARNING!
A If a nitrogen supply is used, the system must be located in a well ventilated environment.
Turn off the supply when not in use.

c WARNING!
If a nitrogen supply is used, local Health and Safety requirements must be followed.

Electrical safety warnings

Take care when measuring samples not to spill liquid on the system covers. Conducting mater-
ials or liquids can damage insulation and cause dangerous conditions. If a spillage occurs, dis-
connect the power and clean up before re-applying power to the system. Users who suspect
powder or liquid has entered the covers should call a Malvern Panalytical representative to
arrange a service call.

Moving the MPT-3 Multi-purpose Titrator
If it is necessary to move the unit, follow these guidelines:

« Disconnect the power supply before attempting to move the unit.

« Disconnect and drain or vent any tubing that carries fluid or compressed air, including
sample tubing, before moving the unit.

« Lift the unit by holding it under the base.

WARNING!
The MPT-3 Multi-purpose Titrator weighs 5.3 kg and the Auto Degasser weighs 2.75 kg.
Adopt proper lifting techniques to avoid back injury.

« If moving the unit large distances, Malvern Panalytical recommends repacking the unitin
its original packaging.

55



Sample handling

« Always handle all substances in accordance with the COSHH (Control Of Substances Haz-
ardous to Health) regulations (UK) or any local regulations concerning sample handling
safety.

« Before using any substance, check the Safety Data Sheets for safe handling information.

« Use the instrument in a well ventilated room, or preferably within a fume cupboard, if the
fumes from the sample or dispersant are toxic or noxious.

« Wear personal protective equipment as recommended by the Safety Data Sheets if toxic
or hazardous samples are being handled, particularly during sample preparation and meas-
urement.

« Wear appropriate protective gloves when handling hazardous materials that can cause
skin irritation, damage or can be absorbed through the skin.

« Do not smoke during measurement procedures, particularly where flammable samples
are used or stored.

« Do not eat or drink during measurement procedures, particularly where hazardous
samples are used or stored.

« Take care when handling glass (e.g. glass cuvettes or capillaries). Hazardous materials may
enter awound caused by broken glass.

« Always test a new sample or dispersant for chemical compatibility before use.

« If hazardous samples are spilt, scrupulously clean the system to remove any con-
taminants before making another measurement.

« Always label samples for analysis using industry standard labeling, particularly if they are
handled by a number of staff or stored for long periods. Clearly mark any operator hazard
and associated safety precautions that are required for the handling of dangerous mater-
ials.

« Keeparecord of all hazardous substances used in the system for protection of service
and maintenance personnel.

« Always adopt responsible procedures for the disposal of waste samples. Most local laws
forbid the disposal of many chemicals in such a manner as to allow their entry into the
water system. The user is advised to seek local advice as to the means available for dis-
posal of chemical wastes in the area of use. Refer to the Safety Data Sheets.
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« The surfaces of the system may be permanently damaged if samples are spilled on them.
If a spillage does occur, disconnect the system from the power supply before cleaning up
the spillage. The surfaces of the system can be cleaned with mild soapy water and a soft
lint free cloth.

Site requirements

Note:
These requirements should be read in conjunction with the system requirements as
stated in the Zetasizer Advance Series User Guide.

Nitrogen purge specification

WARNING!
A nitrogen supply must be used in a well ventilated environment. Turn off the supply when
not in use. Always follow local health and safety regulations regarding the use of nitrogen.

If a nitrogen supply is required then it must conform to the following specifications and flow
rate conditions:

« Itisimportant that the nitrogen supply is dry, free from oil and filtered to remove any con-
taminants that could affect the sample being measured.

« The flow rate should be adjustable between 2 and 20 ml/min.
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Hardware

Overview

This section identifies the main features of the MPT-3 Multi-purpose Titrator accessory.

Figure 7.2 Main features of the MPT-3 Multi-purpose Titrator

Dispersion head - see Dispersion head below
Dispensing area - see Dispensing area on page 63
Auto Degasser -see Auto Degasser onpage 91

B W =

Dispensing area cover and tubing connection bracket - see Dispensing area cover and tubing connection
bracket on page 66

5. RearPanel-see Rear panel on page 69

Dispersion head

The Dispersion head mixes sample with titrants, and also houses the pH probe. The illustration
below identifies the main features of the dispersion head.
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Figure 7.3 Dispersion head parts

1. Sample container 4. Sample exit and return tubes
2. pH probe 5. Titrant tubes
3. Magneticstirrer 6. Statusindicator

The above features are discussed in more detail in the following text.
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[1] Sample container

The sample container is the mixing and reaction vessel for the measurement. The sample con-
tainer initially contains only the sample. Titrants are then added to the sample through the

titrant tubes, and finally stirred.

To attach/remove the 'standard' sample container, screw the container into the dispersion unit
as shown. Unscrew to remove.

Figure 7.4 Attaching the sample container

Note:

3 Be careful not to splash any sample when inserting and removing the sample container.
Note:

3 The sample containers are disposable - obtain replacements from Malvern Panalytical.
There are two sizes of sample container: ‘standard’ (shown above] and ‘large volume' - for

dilution titrations.
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Large volume container

Figure 7.5 The large volume container

When using the large volume container, place the displacement ring at the bottom. The ring will
make sure the magnetic flea is positioned correctly, and acts as a weight to keep the container
in place when resting on the stirrer.

Note:
3 The large volume container is primarily used for dilution titrations.

Note:
§> This manual assumes that a standard sample container is used, unless otherwise stated.

[2] pH probe

The pH probe measures the pH of the sample. The performance of the pH probe will deteri-
orate over time. Correct maintenance will extend its life and ensure rapid and accurate titra-
tions. Itis recommended to replace the probe at least once ayear.
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CAUTION!
A Never allow the probe to dry out. If it does it may need replacing. See Maintaining the pH
probe on page 83 for probe maintenance details.

[3] Magnetic Stirrer

The stirrer motor sits directly below the sample container. A magnetic stirrer 'flea' placed in the
sample container agitates the sample during a titration or pH calibration and aids dispersion.

Set the stirrer speed in the Titrator controls window or when setting up a method. See the Zetas-
izer Advance Series User Guide for details on the software controls for the MPT-3 Multi-purpose
Titrator.

[4] Sample exit and return tubes

The sample circulates through these tubes to the cell. Make sure the ends of the sample exit
and return tubes are below the surface of the sample. This ensures that the sample is pumped
and circulated as well as reducing the bubbles produced and entering the sample line.

[5] Titrant tubes

The measured dose of titrant from the titrant containers enters the sample container through
these tubes. The ends of the titrant tubes must always be below the surface of the sample. This
makes sure that small amounts of titrant are dispensed fully.

If required they can be extended to use a larger volume titrant container. Channels are
provided at the top of the dispersion area cover for the exit of the tubes.

Note:

For protein measurements, where only a minimum sample volume is available, loosen
€> the tubing clamp and carefully pull both sample and titrant tubing down towards the bot-

tom of the container. See Dispensing area cover and tubing connection bracket on

page 66. Do not use the stirrer.

[6] Status indicator

This indicator shows the status of the MPT-3 Multi-purpose Titrator:
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« Green — during operation.
« Amber — standby mode.

« Red — anerror condition.

Dispensing area

WARNING!
Never remove the dispensing area cover during a measurement sequence.

5 To Auto Degasser
‘ g
<

From
Auto Degasser

O

|

Figure 7.6 The dispensing area (and cover)

343

1. Dispensing syringes and syringe drive 4. Titrant indicators
2. Manifold assembly and solenoid valves 5. Pump head
3. Titrant containers

The rest of this section gives further information about the indicated parts.
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[1] Dispensing syringes and syringe drive

The syringes collect and dispense precise amounts of titrants from the titrant containers to the
sample container.

[2] Manifold assembly and solenoid valves

The manifold assembly and solenoid valves control the flow of sample through the cell. These
valves open or close to control the flow of the titrant from the titrant container, through the
manifold assembly, to the sample container.

To sample container 4

From Auto
Degasser >

Figure 7.7 Manifold assembly

[3] Titrant containers

The titrant containers contain the solutions that will be added to the sample during a titration
measurement sequence. Each container can hold either an acid or base. The tubing connectors
from the top of the titrant containers are color coded at the manifold to match the LED indic-
ators (below).

See Preparing for measurements on page 77 for information on how to fill, change and insert
the titrant containers.
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[4] Titrant indicators

Each titrant container has a corresponding LED that comes on whenever that titrant is being dis-
pensed. The three LEDs are color coded (red, yellow and green).

[5] Pump head

The pump head pumps the sample (or cleaning fluid) through the cell. The speed of the pump is
setin the Titrator controls window. See the Zetasizer Advance Series User Guide for details on the
software controls for the MPT-3 Multi-purpose Titrator.
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Dispensing area cover and tubing connection bracket

Aremovable cover allows access to both the titrant and sample tubing. The cover pulls up and
off the unit. The sample and titrator tubing is routed around the tubing connection bracket

underneath the dispenser lid. To access the bracket, pull the dispensing area cover off. The illus-
tration below shows the various connections.

For more information see Connecting the MPT-3 Multi-purpose Titrator on page 70.

Figure 7.8 Dispensing area cover and tubing connection bracket

Tubing entry 5. Sample to pump

Titrant tubes 6. Purge connector

Sample in connector 7. Clamping screw

B W =

Sample out connector
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[1] Tubing entry and tubing clamping ring

All tubing enters the sample container through channels in the container holder. The tubing
includes three titrant tubes, purge tube, sample in and sample out tubing.

Adjusting the tubing length

Depending upon your sample volume and the type of titration, the tube length can be altered to
higher or lower within the sample container:

« Loosen the clamping screw to loosen the tubing clamping ring.
« Carefully pull the tubing either up or down to the required height.

« Tighten the clamping screw to secure the tubing in position.

Note:

3 The clamping ring can be used for securing both thin and thick tubing diameters in place.
Thick tubing (3.2mm) is supplied as standard for connecting the sample flow in and out of
the sample container.

[2] Titrant tubes

The titrant tubes are fed directly from the manifold to the sample container.

[3] Sample in connector (from Zetasizer)

The sample that has been measured is re-circulated to the sample container via this connector.

[4] Sample out connector (to Zetasizer)

The sample to be measured is recirculated through this connector to the cell in the instrument.

67



[5] Sample to pump

This connection feeds the sample from the sample container to the pump before passing to the
sample out connector.

[6] Purge connector

WARNING!

A If a nitrogen supply is used the system must be located in a well ventilated environment.
Turn off the supply when not in use. See Site requirements on page 57 for a requirement
specification for the nitrogen supply.

The purge connection enables connection of a nitrogen purge supply. This prevents any
unwanted interactions with the atmosphere.

The amount of nitrogen needed to prevent oxygen absorption should be just enough to cover
the immediate space above the sample. The nitrogen can be introduced into the container by
blanketing the area directly above the sample or by bubbling the nitrogen through the sample. If
too much nitrogen is introduced, or the flow rate is too high, there is a risk of bubbles being gen-
erated in the sample which can enter into the sample line and affect measurement results.
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Rear panel

The rear panel contains all electrical connections to the computer and optical unit.

Figure 7.9 MPT-3 Multi-purpose Titrator rear panel

1. pH probe connection — where the pH probe is connected to the MPT-3 Multi-purpose Titrator. The probe
connections must be kept cleanand dry at all times. Contaiminated connectors may affect the per-
formance of the probe.

On/off switch — the power on/off switch for the MPT-3 Multi-purpose Titrator.
Power input — the external power supply is connected here.

Communications connection — the connection cable to the computer is connected here. This allows the
Zetasizer software to control the MPT-3 Multi-purpose Titrator.

5. Stirrer connection — the magnetic stirrer motor is connected here.
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A

CAUTION!

Take care when inserting the communications cable as it is a high retention cable. Force-
fulinsertion or bending of the cable during insertion may damage the adapter at the rear
panel connection.

CAUTION!
Only use the power supply provided by Malvern Panalytical. Substitution may impair the
safety or performance of the unit.

Connecting the MPT-3 Multi-purpose Titrator

2

Note:

When moving the accessory short distances, attach a sample container containing an
appropriate pH probe storage solution to the dispersion head to prevent the pH probe from
drying out. If moving the accessory greater distances, completely remove the pH probe and
its protective cover and store it in a suitable solution to stop the probe from drying out, see
Maintaining the pH probe on page 83.

Connect the MPT-3 Multi-purpose Titrator as described below:
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Figure 7.10 MPT-3 Multi-purpose Titrator connections

Power cable to instrument (from Zetasizer PSU)

Communication connection — from the instrument to the computer (USB)
Communications connection — from the computer to the MPT-3 Multi-purpose Titrator
Power cable to MPT-3 Multi-purpose Titrator (from MPT-3 Multi-purpose Titrator PSU)
Titrant tubing — to and from the Auto Degasser

Power cable to Auto Degasser (from Auto Degasser PSU)

N o O kN

Sample tubing — to and from the Zetasizer cell

Tubing connections

MPT-3 Multi-purpose Titrator to Auto Degasser connection

Connect the titrant lines to be degassed to the Auto Degasser's front panel ports, as shown
below:
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P> To Auto Degasser

< From Auto Degasser

Figure 7.11 Connecting the MPT-3 Multi-purpose Titrator and Auto Degasser tubing

See Auto Degasser on page 91 for details on the Auto Degasser.

Note:
3 Unused ports must be plugged to enable the Auto Degasser to operate correctly.

Feed titrant tubes from the titrant containers through the space [1] at the top of the dispensing
area cover towards the Auto Degasser input ports, and then from the Auto Degasser outlet
ports back again towards the manifold assembly [2].
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End connections

1. Make sure the tubing lengths will easily reach the Auto Degasser from the MPT-3 Multi-pur-
pose Titrator.

2. Push tubing through the titrant container clamp above the titrant containers until it
touches the base of the container.

3. Push the tubing through the connector and slide a ferrule [1] over the tubing end. Note
the direction of the ferrule taper.

b T

4. Cut the tubing so the end is flat.

=

5. Move the tubing so its end is flush with base of the ferrule.

o — e

6. Screw the connector into one port on the front of the Auto Degasser. The direction of flow
through the Auto Degasser is not critical.
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3 Note:
Only tighten plastic connectors by hand. Do not over-tighten.
7. Repeat the steps above to connect additional titrant lines to the Auto Degasser.
Auto Degasser to MPT-3 Multi-purpose Titrator connection

CAUTION!
A Never connect the Auto Degasser to the output side of the MPT-3 Multi-purpose Titrator
pump. The high pressure may cause permanent damage to the degassing membrane.

1. Run the tubing from the titrant containers in the MPT-3 Multi-purpose Titrator to the Auto
Degasser input.

2. Follow the instructions above on how to fit the connector and ferrule to the tubing end.

3. Connect the completed tubing assembly to the Auto Degasser and the MPT-3 Multi-pur-
pose Titrator manifold input.

Note:
€> Connect tubing to the manifold in the same order as they exit the titrant containers.

Titrant connections example shown in the following illustration. The direction of flow through
the Auto Degasser is not critical.
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Figure 7.12 Titrant connections

4. When all required titrant lines are connected, plug any unused ports with the spare plugs
supplied. Push these in by hand.

MPT-3 Multi-purpose Titrator to Zetasizer connection

The cell used, and the measurement being performed dictates how the tubing is connected. For
each cell, minimize the tubing within the cell area before inserting into the tubing channel.

1. Folded capillary cell (DTS1070) - attach the tubing to the Luer connectors and screw them
onto the Luer ports on the top of the DTS1070 cell (do not overtighten).

2. Once the cell is filled, insert the cell into the cell chamber.

3. Theninsert the tubing into the tubing channel.

Note:
For guidelines on filling a folded capillary cell for the MPT-3 Multi-purpose Titrator, see
Preparing for measurements on page 77.
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Figure 7.13 Connecting a DTS1070 cell

Zetasizer to MPT-3 Multi-purpose Titrator connection

Connect the tubing from the cells mentioned above, to the tubing connection bracket as shown.

Sample out
(to Zetasizer)

Sample in
(from Zetasizer)

Figure 7.14 Tubing connection bracket
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Preparing for measurements
Before making a measurement:

« If the titrant containers are nearly empty with approximately 5 ml or less left, fill the con-
tainers.

« Calibrate the pH probe, before each titration session.

« Make sure the titrant lines are fully primed and free from air bubbles before starting a
titration.

« Prepare the sample, before each titration session.

o Fill the measurement cell, before each titration session.

Use the Titrator controls window to do any of these - see the Zetasizer Advance Series User Guide
for more information.

About titrant concentration

To get accurate results you must prepare titrants. A concentration of 0.25 M is satisfactory for
most measurements. In some situations it may be wise to vary this, therefore we recommend
using two titrants of differing concentrations. For example, if performing pH measurements
close to pH 7, you may need a lower concentration.

Titrant concentrations up to 1 M can be used, however it is usually more appropriate to use
weaker titrant concentrations, such as 0.25 and 0.025 M.

Pre-diluted titrants are easier to use. Either use titrants that are diluted to the exact con-
centration or dilute titrants of a known Molar concentration.

For titrations that cover a wide pH range, use two concentrations of titrant, e.g. 0.25 M of acid
and 0.025 M of the same acid. This ensures that the pH values achieved are closer to the
requested values.
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Calibrating the pH probe

The pH probe must be correctly calibrated. If the pH probe has not been calibrated the pH val-
ues will be incorrect. Calibrate the pH probe before each titration session. To calibrate the pH
probe, see the Zetasizer Advance Series User Guide.

Priming the titrant lines

The titrant lines must be primed to make sure they are free of any bubbles before a meas-
urement can take place. To prime the titrant lines, see the Zetasizer Advance Series User Guide.

Preparing the sample in the container

Before starting the measurement, prepare the sample and attach the container to the dis-
persion head.

« First prepare the sample to be measured and place an alliquot of known volume into a
sample container. An initial sample volume of 10 mlis recommended (5 ml minimum to
20 ml maximum - for titrants over a small pH range). See also: Sample preparation in the
Zetasizer Advance Series User Guide.

Note:

3 The sample should be of a suitable concentration to give an intensity of scattering within
recommended values. Dilute the sample and restart the titration if the concentration is
too high.

« Attach the sample container to the dispersion head as described in Dispersion head on
page 58.

Preparing cells for titration measurements

Fill the cell so that no bubbles are left within the sample path. This is especially important for
Zeta potential measurements. Depending on the cell type, the filling instructions are different.
See the instructions for different cell types below.
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Preparing the Folded capillary cell

To fill a folded capillary cell DTS1070, follow the instructions below:

1.

Attach the tubing to the Luer connectors and screw them onto the Luer ports on top of the
DTS1070 - do not over tighten.

Open the Titrator controls window from the Titrator tab on the Instrument window.

Select the pump speed, stirrer speed and number of cycles required. Then click the Fill
button to begin the operation. Each cycle will pump the volume of the sample tubing and
cell.

Note:

Fill the cell at a lower speed than during a normal titration e.g. at 50%. This decreases the
chance of bubbles entering the system. If bubbles are present, invert the cell while still
pumping and tap it lightly to dislodge them.

Invert the cell and watch as the cell until it is filled to just over half way.

Check no air bubbles form in the cell. Tap the cell gently to dislodge any bubbles that do
form.

Turn the cell upright until the cell is full.
Check again for bubbles in the cell. Tap gently to dislodge any bubbles if present.

The pump will circulate the sample through the sample tubing and into the cell until the
number of cycles has been completed or when the Cancel button is pressed.

Insert the cell into the Zetasizer cell chamber, making sure the tubing is inserted into the
tubing channel.
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Preparing the High concentration cell

To fill a High concentration cell, ZEN1010, follow the instructions below:

Figure 7.15 Disassembly of the ZEN1010

1. Remove the screw cap [1].

2. Separate the two halves of the cell [2] by pulling the rear casing vertically away from the
metal front.

Detach and remove the tubing from the electrode chambers [3].

4. Attach the sample tubing from the MPT-3 Multi-purpose Titrator to the electrode cham-
bers.

5. Re-assemble the cell in the reverse order.
6. Open the Titrator controls window from the Titrator tab on the Instrument window.

7. Select the pump speed, stirrer speed and number of cycles required. Then click the Fill
button to begin the operation. Each cycle will pump the volume of the sample tubing and
cell.

Note:

3 Fillthe cell at a lower speed than during a normal titration e.g. at 50%. This decreases the
chance of bubbles entering the system. If bubbles are present, invert the cell while still
pumping and tap it lightly to dislodge them.
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8. Check for bubbles in the cell. Tap gently to dislodge any bubbles if present.

9. Insertthe cell into the Zetasizer cell chamber, making sure the tubing is inserted into the
tubing channel.

Maintenance

CAUTION!

A Only a qualified Malvern Panalytical representative is allowed access to the inside of the
MPT-3 Multi-purpose Titrator. There are no user serviceable parts inside the MPT-3
Multi-purpose Titrator.

This section explains the routine maintenance procedures that the supervisor/operator can per-
form:

« Cleaning the titrator

« Maintaining the pH probe

« Replacing the Dispensing syringes and O-ring
« Changing tubing

For more information see Maintenance schedule on page 88.

Additionally, this section contains a list of parts and part numbers of consumables and items
that can be replaced by the user, if necessary.

Cleaning the MPT-3 Multi-purpose Titrator

WARNING!
Make sure the accessory is disconnected from the power supply before cleaning.

CAUTION!

A The surfaces of the system may be permanently damaged if samples or titrants are spilled
onto them. If spillages should occur, then disconnect from the power supply before clean-
ing any spillage.
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Cleaning the titrator surfaces

« Periodically, clean the covers using a mild soap solution on a damp cloth.
« Use asmall amount of liquid only.

« Avoid the electrical components on the rear panel.

« Make sure the accessory is completely dry before applying power.

« Never use a solvent-based solution to clean the accessory as this could damage the
painted surface.

Cleaning the sample and titrant lines

Keep the sample line clean to avoid cross-contamination of samples. Always flush the sample
after each measurement session.

Note:
Choose an appropriate cleaning fluid for the sample or titrants being used (e.g. deionised
water). Make sure that it will reliably clean the sample or titrants used from the tubing.

Cleaning the sample tubing

1. Remove the sample container and replace with container filled with cleaning fluid.
2. (lick the Titrator tab from the Instrument window. The Clean settings will be shown.

3. Select the required pump and stirrer speeds. Then click the Clean button to start the oper-
ation. The pump will circulate the cleaning fluid through the sample tubing.

Figure 7.16 The clean settings
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4. Runthe cleaning cycle at least three times to make sure the tubing is properly cleaned.
This will involve refreshing the cleaning fluid and repeating.

5. If youwant to cancel a cleaning cycle when it is still running, click Cancel.

Tip
Q Use a larger cleaning fluid container for more effective cleaning.

Tip:

Q To aid cleaning, pump air into the tubing before the cleaning fluid. The air will act as a buf-
fer, first driving the sample through the tubing before the cleaning fluid cleans the tubes.
To do this remove the cleaning fluid while leaving the pump running.

Cleaning the Titrant tubes

Insert containers of cleaning fluid in place of the titrant containers and use the Prime Titrants to
pump the cleaning fluid through the selected titrant lines.

Maintaining the pH probe

Maintain the pH probe to ensure that the MPT-3 Multi-purpose Titrator performs correctly. The
pH probe will also degrade over time and with usage pattern. It usually needs to be replaced
annually, but this also depends on:

« How well the probe is maintained
« How oftenitis used

« The types of sample being measured
Important advice:

1. Do not let the pH probe dry out.
2. Calibrate the pH probe regularly.
3. Cean the pH probe regularly.
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The pH probe operates over arange of pH 1 to pH 14, and temperature range of 0 to 70 °C. It is
recommended that the titrations are performed at ambient temperature conditions, i.e. by set-
ting the measurement temperature to equal the ambient temperature. This is because:

« The pH Probe is not temperature compensated, so the sample in the container must be
the same temperature as the cell.

Preparation before first use

1. Remove the screw end-cap and connect to the cable supplied.

2. Remove the membrane protection teat. This teat contains a small amount of saturated KCl
solution (3.8 M).

3. Toallow air pressure equalization in the reference junction part of the probe, remove the
rubber cover, or sleeve that covers the reference junction vent.

4. Checkthat the reference electrolyte is no more than 1 cm below the level of the opening.
Top up with the electrolyte supplied if necessary.

5. Check for air bubbles within the inner glass membrane - if there are any, remove them by
gently agitating the electrode.

Keep the pH probe wet

CAUTION!
A Never let the pH probe dry out, as this could severly affect its performance or irreparably
damage the probe.

When the probe is immersed in a buffer solution, the pH should be attained (+0.1 of the pH)
within 30 seconds. If this time exceeds 40 seconds, the probe should be replaced.

CAUTION!

A When changing the sample container, do not allow the probe to be exposed to air for more
than 20 seconds. Make sure that the next sample container is ready to attach. Altern-
atively, have a spare container of storage solution available.
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pH probe storage
When not in use, store the pH probe in water or a soaking solution. Also follow these guidelines:

« Short periods (few hours) — the probe can be immersed in sample solution.

« Uptoaday — the probe can be immersed for up to a day in tap water.

c CAUTION!
Do not use deionised water as it will destroy the charge equilibrium of the glass electrode.

« Long periods (more than a day) — immerse the probe in either a dilute acid solution (pH 2
to pH 4) or an acidic buffer such as pH 4.

« Longer than aweek — protect the glass membrane by adding a small quantity of the elec-
trolyte solution to the rubber teat. If the probe has become dry, it may be possible to
recover the performance by soaking overnight in a KCl solution. However, the per-
formance may not recover and it will be necessary to replace the pH probe.

Cleaning the pH probe

Clean the probe periodically. The calibration procedure will indicate whether the probe needs
cleaning.

Note:
The wiping of the pH probe can cause a static charge which can alter pH readings. There-
fore do not clean the pH probe just before making a measurement.

1. Soak the probe overnight in a solution of 0.1 M hydrochloric acid.
2. Use asoft tissue soaked in isopropanol and gently wipe over the end of the probe.

3. Once cleaned, re-calibrate the probe to check performance.

Note:

3 Probes with a fibrous PTFE ‘wick' can become clogged by very fine particles. When this
happens, the pH probe will not respond to pH changes in the sample. Carefully brush the
wick to recover performance.
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Common problems

The performance of pH electrodes is dependent on the sample being tested. For example, pH
measurement of high purity water or liquids containing sulfur ions will require special elec-
trodes.

A slow response is often caused by the build-up of deposits on the glass membrane or frit. To
get rid of the deposits:

1.
2.

5.

Try cleaning the probe by dipping into concentrated Nitric Acid for 10 seconds.
If this is unsuccessful, repeat for one minute.

If still unsuccessful, regeneration may be possible by dipping the membrane for one
minute into a solution of 2% HF and 5% HCl while stirring.

If the fritis blocked by proteins, soak the electrode in an appropriate organic solvent, or a
solution of 10% pepsin in 1 M HC. This will usually dehydrate the glass membrane, so it
will be necessary to soak overnight in 3 M KCl solution.

If these actions are unsuccessful then the electrode will need to be replaced.

To provent electrolyte contamination:

1.

Make sure the electrode's electrolyte level is above that of the liquid under test. This pre-
vents electrolyte contamination, and ensures a good electrical contact.

Note:
With the rubber cover removed, the electrode uses a small amount of electrolyte per day.
When in continuous use, top up weekly.

Replacing the dispensing syringes and O-ring

Aim to replace all three dispensing syringes and O-rings at least every 12 months, or sooner if
leaks develop.

Contact Malvern Panalytical to obtain replacement syringes and O-rings (see Consumables and
spares on page 88).

To remove a syringe and O-ring;
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Turn off the accessory and remove the side cover.

2. Manually push down the syringe mount.

3. Pull the base of the syringe [1] out of the syringe mount, and then out from the O-ring.
4

Using a small screwdriver push the o-ring out of the manifold assembly [2] onto the base
of the dispensing area.

Figure 7.17 Replacement of syringe and o-ring
1. Removalof syringe 3. Replacement of o-ring
2. Removalof o-ring
Replacement is the reverse of this procedure.

1. Push the o-ring into the recess on the manifold [3].

2. Slide the syringe mount up, checking that the syringes smoothly enter the manifold
assembly - make sure the syringe does not bend severly.

3. Prime the system once all the syringes have been replaced.

Changing the tubing
The illustration below shows how the connections are made.

Connect the tubing at the tubing connection bracket, as shown in the following illustration.
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A
@Cﬂ Screw-fit connection
i - (O e —

Figure 7.18 A screw-fit connection

Maintenance schedule
Follow this maintenance schedule to ensure correct accessory operation.

Table 7.2 Procedures for maintaining the accessory

Prime the system Before every titration.

Calibrate the pH probe Before every titration.

Clean the pH probe Once a week or according to in-house QC procedures.
Clean the covers Once a month.

Replace dispensing syringe and o-  All three dispensing syringes should be replaced every 12
ring months.

Replace pH probe At least every 12 months.

Consumables and spares

For a full list of spares contact your Malvern Panalytical representative or use the estore at mal-
vernpanalytical.com.
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Specification
Table 7.3 General specifications

Parameter Value

Width: 170 mm
Dimensions (excluding pH probe) Height: 260 mm

Depth: 390 mm

Weight (dispenser unit only) 5.3 kg
Power requirements 100 - 240V, 50 - 60 Hz, 24 Vdc via external power supply
Power rating 30 VA

Recommended maximum fill capa-
city of a standard sample con-

tainer:

Filled with titrant 25 ml

Filled with sample 20 ml

Modes of operation Automatic via Malvern Panalytical software

The accessory has been designed to be stored and operated in the following environmental con-
ditions.

Environmental conditions

Table 7.4 Environmental specifications

Operating temperature +10 to +35 °C

Storage temperature -20 to +50 °C

Humidity 10 - 90 % (non-condensing)
Altitude Up to 2000 m

Pollution degree 2

Mains supply voltage fluctuations + 10 % of nominal voltage
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Chemical compatibility

The sample flow path in the MPT-3 Multi-purpose Titrator and Auto Degasser has been man-
ufactured from materials that are considered to give the widest protection from chemical
attack. However, it is important to check that any sample or titrant used is chemically com-
patible with the materials that they will come into contact with within the accessory.

The sections below detail all materials that come into contact with the sample and titrants in the

normal operation of the accessory.

Table 7.5 Component in the accessory and the material it is made of

N R

Sample/titrant containers (25 ml)
Sample/titrant containers (125 ml)
Sample container mount (i.e. dispersion head)
Titrant container mount

Magnetic stirrer 'flea’

Manifold

Manifold valves

Dispensing syringes

Peristaltic pump tubing

Internal Tubing

Tubing to optical unit and cell
Tubing connectors

pH probe

Displacement ring

Polypropylene
Polypropylene
Polypropylene
Polypropylene
"Teflon’

PEEK (Polyetheretherketone)
PEEK and FFKM (seal)
PTFE

Silicone rubber

PTFE

Silicone rubber
Polypropylene / PVDF
Glass

PEEK
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Introduction

This section gives details on the Auto Degasser. This is used with the MPT-3 Multi-purpose
Titrator.

Table 8.1 Accessory type and part number

Auto Degasser (for the MPT-3 Multi-purpose Titrator) DEGO0003

How does it work?

The Auto Degasser removes dissolved gases from titrants. You can degas up to three titrant
lines simultaneously with one unit.

« Dissolved gasses migrate across the tubing wall under a concentration gradient produced
by the vacuum as the titrant flows within the coil.

« Gassesremoved are expelled, and the chamber is maintained at a constant, preset
vacuum level by varying the vacuum pump speed as needed.

Health and Safety

WARNING!

A The accessories or the samples to be measured may be hazardous if misused. Users
must read the Health and Safety information in the Zetasizer Advance Series Basic Guide
before operating the system.

General safety issues

WARNING!
A Use of the system in a manner not specified by Malvern Panalytical may impair the pro-
tection provided by the system.
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WARNING!
Never remove the cover from the Auto Degasser.

Site requirements

The system has specific site requirements that must be met to ensure safe operation of the
instrument. See Site requirements on page 95.

Positioning the instrument

WARNING!
A Do not position the instrument such that the power cord, where it exits the instrument, is
unreachable for disconnection.

Electrical safety warnings

Take care when measuring samples not to spill liquid on the system covers. Conducting mater-
ials or liquids can damage insulation and cause dangerous conditions. If a spillage occurs, dis-
connect the power and clean up before re-applying power to the system. Users who suspect
powder or liquid has entered the covers should call a Malvern Panalytical representative to
arrange a service call.

Moving the Auto Degasser
If it is necessary to move the unit, follow these guidelines:

« Disconnect the power supply before attempting to move the unit.

« Disconnect and drain or vent any tubing that carries fluid or compressed air, including
sample tubing, before moving the unit.

« Lift the unit by holding it under the base.
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WARNING!
The MPT-3 Multi-purpose Titrator weighs 5.3 kg and the Auto Degasser weighs 2.75 kg.
Adopt proper lifting techniques to avoid back injury.

« If moving the unit large distances, Malvern Panalytical recommends repacking the unitin
its original packaging.

Sample handling

« Always handle all substances in accordance with the COSHH (Control Of Substances Haz-
ardous to Health) regulations (UK) or any local regulations concerning sample handling
safety.

« Before using any substance, check the Safety Data Sheets for safe handling information.

« Use the instrument in a well ventilated room, or preferably within a fume cupboard, if the
fumes from the sample or dispersant are toxic or noxious.

« Wear personal protective equipment as recommended by the Safety Data Sheets if toxic
or hazardous samples are being handled, particularly during sample preparation and meas-
urement.

« Wear appropriate protective gloves when handling hazardous materials that can cause
skin irritation, damage or can be absorbed through the skin.

« Do not smoke during measurement procedures, particularly where flammable samples
are used or stored.

« Do not eat or drink during measurement procedures, particularly where hazardous
samples are used or stored.

« Take care when handling glass (e.g. glass cuvettes or capillaries). Hazardous materials may
enter awound caused by broken glass.

« Always test a new sample or dispersant for chemical compatibility before use.

« If hazardous samples are spilt, scrupulously clean the system to remove any con-
taminants before making another measurement.

« Always label samples for analysis using industry standard labeling, particularly if they are
handled by a number of staff or stored for long periods. Clearly mark any operator hazard
and associated safety precautions that are required for the handling of dangerous mater-
ials.
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« Keeparecord of all hazardous substances used in the system for protection of service
and maintenance personnel.

« Always adopt responsible procedures for the disposal of waste samples. Most local laws
forbid the disposal of many chemicals in such a manner as to allow their entry into the
water system. The user is advised to seek local advice as to the means available for dis-
posal of chemical wastes in the area of use. Refer to the Safety Data Sheets.

« The surfaces of the system may be permanently damaged if samples are spilled on them.
If a spillage does occur, disconnect the system from the power supply before cleaning up
the spillage. The surfaces of the system can be cleaned with mild soapy water and a soft
lint free cloth.

Site requirements

Space requirements

The Auto Degasser is designed to be placed on a standard laboratory bench. It is connected to
the MPT-3 Multi-purpose Titrator system between the titrant supply and titrator pump.

Allow enough space for easy access to all components of the system.

Table 8.2 Dimensions for the Auto Degasser

Dimensions 73 mm, 249 mm, 127 mm (W,D,H)

Allow additional space both in front, to accommodate the tubing connected to the unit, and
behind to accommodate the power lead.

Electrical power requirements

The mains power supply must be clean and filtered. If necessary, fit an un-interruptible power
supply (UPS) to remove any spikes or noise. The power requirement for the Auto Degasser is
indicated below.
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Table 8.3 Power requirements for the Auto Degasser

100 - 240 Vac, 1 A 50 - 60 Hz (see also: Specification on
page 106)

c CAUTION!
Use the correct power lead for the territory.

A set of four interchangeable adaptor plugs are is included to allow the AC adapter to be plugged
into the standard electrical wall sockets in North America, Japan, the U.K,, most countries in con-
tinental Europe, and Australia.

Power requirement

If it is necessary to replace the AC Adapter, contact Malvern Panalytical.

Note:
Refer to the Health and Safety section on the main Zetasizer Advance Series Basic Guide
for more information.
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Auto Degasser features

This section identifies the main features of the Auto Degasser accessory.

Front panel connections

4 )

1—5—=0O O O
POWER VACUUM
STATUS

[elel®
EEe

l
[

B e e

1. LEDs 2. Titrant line input / output ports

Figure 8.1 Auto Degasser front panel

Titrant line ports

The three channels on the front of the Auto Degasser consist of both an input and output port
through which to connect lines to the MPT-3 Multi-purpose Titrator.

3 Note:
Flow direction is not critical.
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Note:
To ensure the Auto Degasser works properly, use the plugs provided to seal any unused
channels.

Front panel indicators
The LEDs on the front of the Auto Degasser indicate the following:

« Power (Green) — power is applied to the Auto Degasser - cable is plugged in and Power
switch turned ON.

« Status (Yellow) — vacuum level is outside the acceptable operating range. Lights at initial
power-up and remains on during pump-down. It will turn off after a few minutes, when the
vacuum level goes below 100 mm of Hg absolute. In case of error, the LED will flash in one
of two modes:

On and off in even 1-second intervals - pump was not able to reach vacuum set point,
indicating a possible leak
On for 1 second and off for 2 seconds - indicates a vacuum signal error.

« Vacuum (Green) — vacuum level is within the acceptable operating range. The LED will
light after the initial pump-down, and remain on as long as the Auto Degasser is powered
up and the vacuum level is below 100 mm of Hg absolute.
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Rear panel connections
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1. Power switch

Figure 8.2 Rear Panel connections and controls

Power connector

c CAUTION!
Only use the AC power adaptor as supplied from Malvern Panalytical.

Connect the output plug from the AC power adaptor to this connector. For further Power
requirement information, see Site requirements on page 95.

Power switch

The On/Off power settings are:

0= Off

| =0n
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Exhaust port

Gas expelled from the vacuum chamber exits through the exhaust port.

Validation connector

Depending on the model, there may be a 2-pin receptacle labelled "Validation" located next to
the power switch. This receptacle and its associated screw-lock plug allow a validation signal
from the Auto Degasser's control circuit to be sent to a computer or data system. This validation
output indicates vacuum level. See Specification on page 106 for more details.

Using the Auto Degasser

WARNING!
A Use appropriate care when handling flammable solvents. Make sure that there are no
leaks in the titrant lines and that hazardous exhaust gases are properly vented.

Powering up the Auto Degasser

1. Make sure the Auto Degasser is plumbed into the system and the power lead is installed,
see Connecting the MPT-3 Multi-purpose Titrator on page 70

2. Turnonthe rear panel power switch - the green power LED lights.

3. The system now makes several checks and increases the vacuum pump to high RPM. It
will get to the required level but the RPM will vary slightly to maintain a constant vacuum
level.

Initial pump-down
During initial pump-down: status LED will be lit yellow.
Normal operating level: status LED will go off and green vacuum LED will light.

Start the titrant flow through the system and check for leaks around the connectors.
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Note:

3 If a leak occurs tighten the connection 1/8 turn. If the leak persists, disconnect and
inspect the fitting. If the nut and ferrule are in good condition, reconnect the fitting. If the
leak persists, replace the nut and ferrule and repeat the procedure until leaks stop.

The Auto Degasser maintains a constant vacuum pressure of 50 mm Hg absolute (nominal) by
varying the speed of the vacuum pump as needed depending on the degassing load in the sys-
tem.

If a leak occurs within the chamber, the controller increases the pump RPM to maintain the
vacuum level. If the pump cannot maintain the vacuum level within 30 minutes, the yellow LED
flashes, indicating a possible leak. If this happens the system will shut down and go into a "safe"
mode.

Also refer to Principles of operation on page 104.

Note:
3 See Connecting the MPT-3 Multi-purpose Titrator on page 70 for details on Auto Degasser
connections.

Powering off

Turn off the Auto Degasser when the MPT-3 Multi-purpose Titrator is not in use. The vacuum
chamber(s) will slowly return to atmospheric pressure when the unit is powered off.

Shutdown

There are two types of shutdown procedures: long-term and short-term.

Short-term shutdown (overnight and weekends)

WARNING!
Obey all precautions pertaining to hazardous titrants and/or those titrants that form harm-
ful deposits or by-products.
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CAUTION!
Damage caused by precipitating buffer salts in capillary tubing, or damage resulting from
this condition, is specifically excluded from warranty.

« Remove harmful titrants from the Auto Degasser and other instruments in the Zetasizer
system.

« Prime the MPT-3 Multi-purpose Titrator with demineralised water in the titrant container
to flush buffer salts from the system. Evaporation can leave salt crystals that may form
harmful deposits. Remove chloroform or titrants that can decompose to form hydro-
chloric acid from the system.

« For weekend storage flush 60/40% MeOH/Water through the Auto Degasser, then turn off
the Auto Degasser.

Long-term shutdown and storage

« Follow the first two Short-term shutdown steps above.

« Disconnect the tubing from the MPT-3 Multi-purpose Titrator and direct the output tubing
to a beaker. Flush the Auto Degasser, first with water and then with Isopropanol.

« Turn off the Auto Degasser. Then disconnect the tubing between the Auto Degasser and
titrant containers, and the Auto Degasser and the MPT-3 Multi-purpose Titrator. Plug all of
the ports on the Auto Degasser.

« Store the Auto Degasser in a clean, dry location.

« Before using the Auto Degasser, purge it with the correct titrant before reconnecting the
MPT-3 Multi-purpose Titrator and restarting the system.

Flushing the titrant lines

When flushing a tritrant line, the tubing inside the Auto Degasser contains a very small amount
of titrant (approximately 480 pl). When changing titrants - if the final titrant is immiscible with
the first - use an intermediate titrant that is miscible with both. Once any air bubbles have been
cleared from the titrant line, any further bubbles may be caused by the titrant container or a
leaking fitting.
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Note:

3 Prime the MPT-3 Multi-purpose Titrator after the Auto Degasser has reached equi-
libration. This ensures that the titrant in the tubes from the Auto Degasser to the sample
tube is fully degassed.

Principles of operation

The Auto Degasser consists of a vacuum chamber, degassing tube, variable speed vacuum
pump, controller, sensor, and check valves. The titrant flows into a degassing tube, which is
inside a vacuum chamber. Decreased pressure in the chamber causes the outward movement
of gas, dissolved in the titrant, across the tube wall, thus degassing the titrant, in accordance
with Henry's Law. The pressure in the vacuum chamber is established by the vacuum pump and
monitored by the controller through an integrated sensor. Degassed titrant exits the Auto
Degasser and enters the pump.

- MPT-3 Pressure
Multi-purpose Titrator| | Sensor Q_ ————— Controller

Vacuum !

Chamber | ;
ChannelA ) :
ChannelB_ )
ChannelC__ ) gﬁ%’;m

A B ¢ Auto Degasser
Titrants

Figure 8.3 Block diagram of a Auto Degasser
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Extending the degassing flow rate range

Certain organic titrants outgas upon mixing with water, if not properly degassed. These titrants
are generally alcohols (e.g. methanol), acetonitrile and tetrahydrofuran. To degas these titrants
without outgassing, pass a water (25%) and methanol (75%) mixture through a single channel
using a pump flow rate of 2mL/min. At higher flow rates, you usually only need to pass the
organic portion of the titrant through a second degassing channel. This is because organic
titrants (e.g. methanol) can hold at least 10 times more dissolved atmosphere than water.

To more thoroughly degas a titrant, connect the outlet of the organic channel to the inlet a
second channel and the outlet of the second channel to the pump. This places the two channels
in series and doubles the degassing capacity for the organic portion of the titrant.

Maintenance

This section covers both the routine and preventative maintenance steps required for the Auto
Degasser.

Preventative Maintenance
To maintain the Auto Degasser in the best condition:

« Obey standard laboratory cleanliness practices. Use only high-purity titrants - preferably
High Performance Liquid Chromatography (HPLC) Grade. Water should be bottled HPLC
Grade, or filtered and deionised water. Filter all titrants to prevent particulate con-
tamination and tubing blockages.

« Use only high-purity gases when drying contact areas. Follow the short- and long-term
shutdown procedures described.

« Clean external surfaces of the instrument with a clean, damp cloth. Immediately clean any
spills on or near the instrument using appropriate methods. Some titrants can damage the
appearance and function of the instrument.
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Routine Maintenance

Routine maintenance is defined as replacing the normal wear items when degradation in per-
formance is noticed.

If a problem arises, consult the Troubleshooting below.
WARNING!

Never remove the cover from the Auto Degasser.

Troubleshooting

Table 8.4 Common troubleshooting problems and their solution

Power switch is on. but all 3 The AC Adapter is not Plug the AC Adapter into the AC out-
LEDs are off ' plugged into the AC wall let. Contact your Service Rep-
socket. Blown fuse. resentative.
. . Pump is in initial pump- This is normal operation. If pump
Yillgw rsutitr:irsw LEF?PII\S/IOSI;z::sad”y' down phase or system's speed audibly continues to rise for an
Ei hp & degassing demand has extended period, this could indicate
gn. increased. a fault.
Yellow Status LED flashing - 1
second on/off. Vacuum pump Possible system leak. Contact your Service Representative.

not running.

Yellow Status LED flashing - 2
seconds off, 1 second on.
Vacuum pump not running.

Possible sensor or Control

Spsre fel Contact your Service Representative.

The pump is virtually silent
at low RPM, even though
vacuum is good and degass-
ing is normal.

Place a hand on the top of the unit. A
slight vibration can be felt indicating
the pump is operating at low RPM.

Pump can't be heard but Power
and Vacuum green LEDs are illu-
minated.

Bubbles appear through the out-

put tubing. Loose fitting(s). Tighten the input and output fittings.

If a buffer titrant was left in Use a different channel, or connect
the Auto Degasser for some the channel to a beaker of the titrant
time after use, it may block without the buffer. Draw the titrant
the degasser elements. through the channel to dissolve the

No titrant flow.
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Specification

General

Table 8.5 General specifications

buffer. Do not push the titrant
through the channel. If this fails, con-
tact your Service Representative.

Dimensions
Weight

Channels
Degassing process
Maximum flow rate
Degassing capacity
Dead volume

Materials in contact with titrant-
s/solvents

Power requirement using supplied
AC adapter

Interchangeable adapter plugs

Installation over-voltage category

Environmental

Table 8.6 Environmental specifications

75 mm, 250 mm, 130 mm (W,D,H)

2.75 kg

Three independent

Gas permeation through a fluoropolymer membrane
10 ml/min

2 ppm at 1 ml/min

480 microliters per channel for standard channel

PEEK, glass-filled PTFE, Teflon AF®, PTFE

100 - 240 Vac, 1 A, 50 - 60 Hz

4 supplied with AC Adapter Interchangeable to AC Adaptor:
North America/ Japan, U.K., Continental Europe, Australia

Il (IEC 60664)

Ambient temperature

Ambient Relative Humidity

Operating: +10 to 35 °C
Storage: -20 to +60 °C

20 to 80 % RH (without condensation)
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Operating: Up to 2000 m

AIITCE Storage: Up to 12000 m
Indoor vs Outdoor use Indoor
Pollution degree 2

Validation output

Table 8.7 Validation specifications

Signal 5 mVdc/ 1 mm Hg absolute from 20 to 800 mm Hg (0.100 Vdc at
& 20 mm Hg; 4.000 Vdc at 800 mm Hg)

Accuracy +1.0% of reading +0.010 Vdc from 20 to 800 mm Hg

Connector and tubing sizes

Table 8.8 Connector and tubing sizes specifications

Material PEEK

Connectors - — — : : :
Size/description 1/4-28 flangeless fittings for 1.6mm 'Outside Diameter' tubing

Connecting tubes  Material PTEE

from MPT-3 Multi-
purpose Titrator ~ Size/description 1.6 mm x 0.8 mm (Outside Diameter x Inside Diameter)

Chemical compatibility

Use only HPLC grade solvents in all analyzes.

c CAUTION!
The degassing membrane in the Auto Degasser is manufactured from Teflon AF®.

Teflon AF® Solvent Compatibility is:
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« Teflon AF® is inert to all solvents normally used in HPLC.

« Teflon AF® is soluble in perfluorinated solvents such as Fluorinert® FC-75 and FC-40 and
Fomblin perfluoro polyether solvents from Ausimont.

« Freon® solvents will adversely affect Teflon AF®.

Use of inappropriate solvents in the Auto Degasser will result in the dissolution and hence
destruction of the membrane.

Note:

3 If using high concentration buffers, crystals may eventually form within the channel. To
prevent this, follow the same procedures as for the MPT-3 Multi-purpose Titrator - see
Short-term shutdown procedures in Using the Auto Degasser on page 100.

CAUTION!

A Use appropriate care when handling flammable solvents. Make sure that there are no
leaks in the titrant lines and that hazardous exhaust gases are properly vented.

All parts that contact the titrant (solvents) are made of PEEK, Kel-F®, Tefzel® or Teflon AF®,
PTFE or glass-filled PTFE.

PEEK is sensitive to sulfuric acid and certain solvents.
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Obr. 1: Doporucené rozmisténi v misté instalace, 1 - Zetasizer, 2 - automaticky titrator
Rizeni titratoru je:

e Automatické — fizené metodou nastavenou pred spusténim méreni/titrace
e Manualni — pres ovladaci zdlozku/okno titratoru v ovladacim programu

2 3

Obr. 2: Hlavni komponenty titrdtoru: 1 — pH sonda s privodem titrantt a odvodem vzorku, 2 — oblast pro prdci s titranty, 3 —
volitelnd odplyriovaci jednotka, 4 — vrchni poklop zakryvajici rozvody kapildr, 5 — zadni panel



Obr. 3: Dispergacni hlava a jeji ¢dsti: 1 — ndadoba pro vzorek, 2- pH elektroda, 3 — motor magnetického michadla, 4 — hadicky
pro privod a odvod vzorku, 5 — hadicky pro privod titrantd, 6 — indikacni dioda

Obr. 4: Reaktor s vétsim objemem a vloZkou pro zmenseni pocatecniho objemu vzorku. K tomuto bude mozZné pripojit
teplomér.



Titrator je pfipojen dodanymi hadickami k jednorazové zetapotencidlové cele, ve které je mozné
mérit zeta potencial i velikost ¢astic najednou — viz obrazek nize.

Dalsi nakresy jsou v pfiloZeném manuadlu pfislusenstvi.
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PARTICLE CONCENTRATION
MEASUREMENTS ON THE ZETASIZER
ULTRA - HOW IT WORKS

Introduction

Dynamic light scattering (DLS) is a technique that is widely used to measure dispersed particle size (specifically the
hydrodynamic diameter) via direct measurement of the translational diffusion coefficient within the continuous phase.

By utilizing the superior accuracy and resolution of multi-angle dynamic light scattering (MADLS®), it is now possible to
determine the absolute particle concentration distribution using the Zetasizer Ultra. This provides the user with a fast
assessment of the concentration of each population of particles present within their dispersion. Particle concentration
measurements are achieved by recording the time averaged photon count-rate scattered by the sample to perform a
transformation of the size distribution to derive the absolute number of particles present. Knowledge of the optical
properties of the material and dispersant are required.

The method of performing this calculation is detailed below.

Theory

The size distribution produced by MADLS applies an array of discrete size classes logarithmically spaced across the
measurable size range to represent the distribution of particle sizes within the sample. An example of such a particle
size distribution is given in Figure 1. Each particle contributes to the result by an amount proportional to the intensity
of light that it scatters. The scattered intensity is a function of particle size, d. As such, the native DLS-derived particle
size distribution is termed an intensity-weighted particle size distribution, x(d).
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Figure 1: Volume-weighted particle size distribution

The intensity-weighted particle size distribution is related to the absolute particle concentration distribution, p(d), i.e.
the number of particles per unit volume per size class, according to equation (1).

p(d). g2 (d) = (@) Tpar 2 (1)

dQ Ito

Where dC,.,/dQ(d) is the size dependent differential scattering cross-section of the particles, i.e. the fraction of photons
scattered into a unit solid angle as a function of scattering angle [1]; /4 is the derived photon count rate due to
particle scattering; /4., is the derived photon count rate scattered by toluene - used as a reference liquid; and Ry, is the
Rayleigh ratio of toluene. The differential scattering cross-section is calculated using Mie theory and requires
knowledge of the material and dispersant refractive index, the instrument laser wavelength and scattering angle etc.
To satisfy most sample types, and to simplify the calculation, an assumption is made that the particles scatter
according to a hard sphere model. The Rayleigh ratio is the differential scattering cross-section per unit volume which
for a material such as toluene is independent of angle (it scatters isotropically) and is documented in the literature.

The left-hand side of (1), p(d).(dCs.4)/dQ(d), can be interpreted as the total light intensity scattered by each particle size
class. On the right-hand side the same is true, but instead the detected photon count rate is normalized by the
instrument detection efficiency: the detected count rate per unit volume total scattered intensity for a toluene

reference scatterer: lyo)/Ryo).

The particle concentration measurement process is fully automated inside the Zetasizer Ultra and is as follows;



1. Measure the backscatter-equivalent intensity-weighted particle size distribution using MADLS.

2. Calculate the derived count rate from the mean count rate and the instrument attenuation factor (the
background contribution from the dispersant is removed by subtraction).

3. Retrieve the toluene reference count rate stored on-board the instrument (this can be updated by the user
during routine instrument qualification).

4. Calculate the differential scattering cross-section for each particle size class using Mie theory.

5. Using a modified form of Equation (1), calculate the absolute particle concentration distribution.

It is important that the size of the material is determined as accurately as possible to minimize propagation of errors
into the calculation of the differential scattering cross-section. Additional error minimization is attained through
precise knowledge of the dispersant viscosity and material optical properties.

Results

To demonstrate the Particle Concentration measurement, a dispersion of 60 nm diameter polystyrene spheres in an
aqueous solution of sodium chloride (10 mM) was prepared for the Zetasizer Ultra. The particle concentration was
theoretically calculated based on the stock mass concentration, the density and the dilution factor. A series of 20
repeat Particle Concentration measurements was carried out. Each measurement took approximately 3.5 minutes. The
total particle concentration was measured to be 8.13+0.68 x 10™ particles/ml. The results are tabulated in Table 1 and
shown in Figure 2.

- Total Particle Concentration (particles/ml) Uncertainty (10) (particles/ml)

Calculated 6.74 x 10" 1.02 x 10"

8.13x 10 0.68 x 1011

Table 1: Calculated and measured particle concentration
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Figure 2: Boxplot of measured Total Particle Concentration. The expected concentration is depicted by the reference lines

(mean with upper and lower uncertainties).

An example of the particle concentration charts produced by the Zetasizer Ultra is shown in Figure 3. From the
distributed particle concentration chart, it is possible to quantify the concentration of an additional population (likely
to be some aggregated material) with a size approximately 500 nm and a concentration between 4 and 5 orders of
magnitude less than the main population. The cumulative particle concentration chart shows the total number of
particles present. Due to the underlying sensitivity of dynamic light scattering to large particulates, this technique can
evaluate the concentration of very small numbers of aggregated particulates as well as that of the monomer. The

volume-weighted particle size distribution is shown in Figure 1.
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Figure 3: Distributed Particle Concentration chart (top) and Cumulative Particle Concentration chart (bottom)



Discussion

The particle concentration of a standard sample has been measured and the result is in reasonable agreement with
the theoretically calculated value. The accuracy is typically several tens of percent which, combined with the short
measurement time and the ability to measure multiple sample types, makes the technique ideally suited to screening-
type measurements.

The improved resolution and accuracy in the MADLS particle size distribution over and above a single angle DLS
measurement increases the accuracy of the concentration distribution because of the uncertainty that is introduced by
errors in the particle size. Since the measurement uses MADLS, the concentration range is restricted because the
requirements of each measurement angle must be satisfied. For example, turbid samples are not suitable because
such samples require NIBS technology which is possible in backscatter only.

Conclusion

The method of retrieving the particle concentration distribution from the MADLS particle size distribution has been
explained for interested users. The technique involves a transformation of the intensity-weighted particle size
distribution into the absolute concentration distribution using the derived count rate and the optical properties of the
material and dispersant. Liquid toluene is used as a reference scatterer to normalize the detected photon count rate
against the absolute scattered intensity.

Using this method, the particle concentration distribution (the concentration of each size population within the
sample) is produced, as well as the total concentration. The measurement retains the underlying advantages of DLS
such as short measurement time, fast sample preparation and flexibility across sample types.
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Priloha c¢. 3 Kupni smlouvy

Seznam poddodavateli / Cestné prohlaseni

1. Nazev verejné zakazky malého rozsahu

Pristroj na méreni DLS

2. Dodavatel

Obchodni firma: ANAMET s.r.o.
Sidlo: Kovakd 26, 150 00 Praha 5
1Co: 25652150

Dodavatel ¢estné prohlasuje, Zze nema v Umyslu zadat urcitou ¢ast vySe uvedené verejné zakazky malého
rozsahu poddodavateli.
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