Names:

CASE FILE No. 4/BYLA Nr. 4
“The Warehouse Structure Damage” / ,,Sandélio konstrukcijos pazeidimas“

Incident Description (English)
A metal structure in a warehouse was found systematically damaged. The destruction did not appear sudden

or chaotic —rather, it seemed gradual and carefully executed. Two different metal fragments were recovered
at the scene.

Situacijos apraSymas (LietuviSkai)

Sandélio metaliné konstrukcija buvo sistemingai pazeista. Pazeidimas neatrod¢ staigus ar chaotiskas,
veikiau nuoseklus ir apgalvotas. Nusikaltimo vietoje rasti du skirtingi metalo fragmentai.

Your Task / Jiisy uzduotis
English
e Identify the two metals.

o Considering the systematic and deliberate nature of the damage, determine which metal played the
decisive role in the incident.

LietuviSkai

o Nustatyti, kokie tai metalai.
o Atsizvelgiant | nuosekly ir apgalvota pazeidima, nustatyti, kuris metalas atliko lemiamg vaidmenj
ivykio metu.

THEORETICAL BACKGROUND (TEORINE DALIS)
Simplified Metal Activity Series (Supaprastinta metaly aktyvumo eilé)
Mg>7Zn>Fe>H > Cu

A more active metal displaces a less active metal from its salt solution. (Aktyvesnis metalas i§stumia maziau
aktyvy metala i$ jo druskos tirpalo.)

D+Me—D (nauja)+Me (nauja)

Metals that are above hydrogen in the activity series react with acids, releasing hydrogen gas. (Metalai,
esantys auksc¢iau uz vandenilj aktyvumo eiléje, reaguoja su rugstimis, iSskirdami vandenilj.)

R+Me(ikiH)—D+H>(d)
Materials (Priemonés)

e Unknown metal samples (X and Y) NezZinomi metalo méginiai (X ir Y)
e Dilute hydrochloric acid (HCl) Praskiesta druskos riigstis (HCI)

o Copper(Il) sulfate solution (CuSOa4) Vario(Il) sulfato tirpalas (CuSO.)
e Zinc chloride solution (ZnCl.) Cinko chlorido tirpalas (ZnClz)

o Test tubes, pipetes Mégintuvéliai, pipetés

o Safety gloves Apsauginiai pirstinés



PROCEDURE (DARBO EIGA)

1) Add 0.5 ml of hydrochloric acid (HCI) into a test tube and place a small piece of metal X into it.
Repeat with metal Y. [pilkite 0,5ml HCI j mégintuvélj ir jdékite metalo X (véliau kartoti su Y) gabalélj.
Observe (Stebekite):
e Is gasreleased (ar iSsiskiria dujos)?
o What is the intensity of the reaction (Koks reakcijos intensyvumas)?
Observations (Stebéjimai):
X Y

2) Add 0.5 ml of copper(II) sulfate solution (CuSOs) into a test tube and place metal X into it. Repeat
with metal Y. [ mégintuvelj su 0,5 ml CuSO« tirpalu jdékite metalg X (véliau kartoti su Y)
Observe (Stebékite):
e Does the blue colour of the solution change (4r keiciasi mélyna tirpalo spalva)?
e s asolid deposit formed on the metal surface (4r susidaro nuosédos ant metalo pavirsiaus)?
Observations (Stebéjimai):
X Y

3) Add 0.5 ml of zinc chloride solution (ZnCl.) into a test tube and place Metal X into it (later repeat the
procedure with Metal Y).  mégintuveélj su 0,5 ml cinko chlorido tirpalo (ZnCl) jdékite metalg X. Véliau pakartokite
su metalu Y.
Observe (Stebekite):

e Does the color of the solution change (4r tirpalo spalva keiciasi)?

o Is aprecipitate formed (Ar susidaro nuosédos)?
Observations (Stebéjimai):

X Y

RESULTS TABLE (REZULTATU LENTELE)

Test (Bandymas) Mg /Zn Fe / Cu

Reaction with HCI
(Reakcija su HCI)

(vigorous / slow / none)
(intensyvi / silpna / nevyksta) |

Reaction with CuSO4
(Reakcija su CuSQO.)

(displaced Cu / did not displace Cu)

(i$stimé Cu / nei§stimé Cu) |

Reaction with ZnCl.
(Reakcija su ZnCl.)

(displaced Zn / did not displace Zn)

(iSstimé Zn / neisstimé Zn)

Conclusion (Isvada)




Final Conclusion (Galutiné iSvada)

We believe that Metal X is (manome, kad metalas X yra):
We believe that Metal Y is (manome, kad metalas Y yra):

Justification based on the activity series and experimental observations (pagrindimas remiantis
metaly aktyvumo eile ir eksperimento stebéjimais):
Metal X reacted with HCL.

In CuSOu solution, it

In ZnCl. solution, it .

According to the metal activity series (Mg > Zn > Fe >H > Cu), this means that
Therefore, we conclude that Metal X is and Metal Y is

Safety Rules (Saugos taisyklés)

Always wear safety gloves. (dirbti su apsauginémis pirstinémis).

Handle acids carefully (riagstj pilti atsargiai).

Do not taste or touch chemicals with bare hands (neragauti ir neliesti chemikaly rankomis).
Clean your workspace after completing the experiment (baigus darbg sutvarkyti darbo vietg).

Assessment (Vertinimas)

Criterion Description Points Self-assessment Teacher’s assessment
(Kriterijus) (Aprasas) (Taskai) (Isivertinimas) (Mokytojo jvertinimas)
Conducting the
experiment Safe and organised work. 0-2
(Eksperimento Tvarkingas ir saugus darbas.
atlikimas)

Data analysis
(Duomeny analiz¢)

Correct application of the
activity series. Teisingas 0-3

aktyvumo eilés taikymas.

Justified conclusion | reasoning. Logiskas ir

Logical and evidence-based

N 0-3
(iSvada) jrodymais paremtas
sprendimas.
Active participation of all
Teamwork ¢ P b P Ak . 0-2
(Komandinis darbas) eam I.n.em e.rs. fyvus visy
nariy jsitraukimas.
Total score /10

(Viso surinkta)

Possible Result Statements (Galimi rezultaty teiginiai)

The reaction with hydrochloric acid (HCI) is very vigorous, with abundant bubbling observed. (Su HCI reakcija labai
intensyvi, gausu burbuliuky.)

The reaction with hydrochloric acid (HCI) is slow but clearly visible. (Su HCI reakcija léta, bet vyksta.)

The reaction with hydrochloric acid (HCI) is barely noticeable. (Su HCI reakcijos beveik nepastebéta.)

When placed in copper (II) sulfate solution (CuSO.), a deposit of a different colour forms on the metal surface. (/déjus
i CuSOy tirpalq, ant metalo pavirsiaus susidaro kitos spalvos nuosédos.)

The blue colour of the solution fades. (Tirpalo mélyna spalva isblunka.)

No reaction occurs. (Reakcija nevyksta.)

The metal has a grey, matte surface, possibly due to an oxide layer. (Metalas turi pilksvq matinj pavirsiy, galimas
oksido sluoksnis.)



