Phin 2.
CO SO HOA HQC UNG DUNG
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Chuong 4.
NGUON PIEN HOA HQC - UNG DUNG CUA PIEN PHAN
(MA DIEN)

4.1. MOT SO NGUON PIEN HOA HQC CO BAN
4.1.1. Pai cwong vé ngudn dién hoa hoc
4.1.1.1. Mgt sé khai nigm:

a) Nguon dong la nguon luén cap ra mét dong dién khéng doi khong phu thudc
tai hay khong phu thuoc dong dién chay qua.

Nguon dong 1ay dong dién 1am chuan, dién ap phu thudc vao tai. Ngudn dong
nguoc voi ngudn dién thé thuong ding, duge dung trong cic ing dung co yéu ciu
lam 6n dinh dong dién qua tai ma tai nay co dién tré thay ddi trong pham vi cho
phép, dic trung cho kha ning ctia ngudn dién tao nén va duy tri mot ngudn dién cung
cap cho mach ngoai.

Vi du: Puong day dién thoai ngoai tinh nang truyén dan tin hiéu thoai con c6
chirc nang cung cip ngudn cho may dién thoai hoat dong (khi gac may, dién tro tai
vo cung 16n, dong bang khong, khi nhac may, dién trd tai nam trong pham vi cho
phép dong qua tai, dién thé giita hai dau day thay ddi tiy theo dién tré cia may dién
thoai nhung dong qua may luén 6n dinh), ngudn dién ludi, pin... Ngudn dong tmg
dung cho cac thiét bi do luong, tiy theo mach ma c6 thé co ngudn dong 6n dinh
trong mot khoang cho phép nao d6 va cho dong ra 6n dinh, khong thay d6i; Nguon
dong phu thudc cho dong ra ti 1€ voi mot ap diéu khién dau vao.

b) N guén ap 1a mach dugc tao ra dé cung cép mot dién 4p khong phu thudc tai
(khong phu thudc dong dién chay qua) nhu ngudn dién ludi, pin, cic mach ngudn co
ban...

Tuy theo yéu cdu mach tmg dung ma loai ngudn ap dugc sir dung 1a ngudn ap
c¢d dinh hay ngudn ap phu thudc.

Su khac nhau giita ngudn dong va ngudn ap: ngudn dong (ly tudng) co trd
khang ngudn bang 0Q (thuc té 1a dudi 1Q) va ngudn 4p thi nguoc lai: ¢ tré khang
ngudn 16n (Iy tuong). Ngudn dong 13 ngudn tao ra dong dién khong ddi con ngudn ap
dugc hiéu 12 nguon tao ra thé khong d6i. Tuy nhién, dong dugc sinh ra do ap, dong
va ap anh hudng 1an nhau nén rat kho tao dwoc ngudn dong va ngudn ap gidng nhu
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ly thuyét. Nguoi ta chi tao duge ngudn dong it thay d6i khi c6 su thay doi ap va
ngudn 4p it thay di khi c6 su thay doi dong. Ngudn 4p 1a ngudn co dién ap khong
thay doi bat chdp su thay ddi cua tai, khi thay ddi tai trong trudong hop nay thi ap
khong thay d6i nhung dong lai thay doi tuan theo dinh luat Ohm. Tém lai, ngudn nao
c6 tong trd ra rat 16n so véi tong trd tai thi xem d6 12 ngudn dong; ngudn nao cb tong
tré ra rat thap so véi tong trd tai s& duoc coi 1a ngudn ap.

Dong dién (hay cuong d6 dong dién) 1a sy dich chuyén c6 hudng cia cac hat
mang dién tich. Dong dién chi sinh ra khi va chi khi c6 du cac yéu t6 gdbm: ngudn
dién (hiéu dién thé); day dan va phu tai (vat tiéu thu di¢n). Dong dién dugc do béng
ampe ké co don vi 1a Ampe (A) trong mach dién 1a dong dién sinh ra do phu tai, va
dong dién 16n nhat ctua phy tai khong dugce phép vuot qua dong dién cia ngudn dién.
Do vay khi mac von ké phai méc ndi tiép voi phu tai con von ké méc song song véi
ngudn dién.

¢) Nguon dong hoa hoc 1a mot thiét bi ma ¢ d6 nang lugng cua phan Gng hoa
hoc sinh ra dong dién (héa ning truc tiép chuyén thanh dién ning). Ngudn dong héa
hoc bao gébm mot hodc mot sd pin don vi (con goi 1a pin co sé hay nguyén td
galvanic). Do thé cua cic nguyén t6 galvani khong cao (dao dong tir 0,5+4V) nén
ngudi ta thuong ghép nbi tiép chung lai thanh bo nguén dong — con goi 1a dcqui.

4.1.1.2. Céu tgo ciia nguén dién hoa hec

Nguodn dién hoa hoc con goi 13 mach dién hoéa 1a thiét bi dugce ciu tao gdm 2
dién cuc co thé khac nhau va c6 thé xay ra qua trinh phong va nap dién:

+ O mach ngoai dong di tir cwc duwong sang cuc Am — nghia la dién ra su phong
dién ctia nguon. Khi dé nguodn s€ cung cap nang lugng cho mach ngoai;

+ Dong dién di theo hudng nguoc lai (do tac dung cua thé cia mach ngoai) —
nghia 1 dién ra su tich dién cua thiét bi. Khi d6 nguén dong s& dugc nap dién — dién
ra sy chuyén hoa dién nang thanh hoéa ning (giéng nhu qua trinh dién phan).

Andt va catdt trong ngudn dong hoa hoc:

+ Anot 1 dién cuc ma & d6 xay ra qua trinh oxi héa (nhuong e) dan ti dong
dién chuyén tir ngoai vao chat dién li.

+ Catdt la dién cyuc con lai xay ra qué trinh khir (nhan e).
Khi nguén phong dién thi cuc am goi la anét, cuc duong goi 1a catot.

Khi ngudn nap dién (tich dién) thi ngudn hoat dong nhu binh dién phan.
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4.1.1.3. Phan logi

Duya vao nguyén tic lam viéc, nguén dién hoa hoc duoc chia thanh mét sb loai
chinh sau:

+ Ngudn dién so cip: nguyén té galvani hay pin 1a ngudn dong chi hoat dong
mot 1an, hong sé b641; vi du pin Volta, pin Leclanché...

+ Ngudn dién tht cap (nhu écqui42 va pin sac): la ngudn dién héa hoc hoat
dong dugc nhiéu 1an, sau khi phong dién co thé tich dién lai bang cach cho mot dong
dién mot chiéu tir ngudn bén ngoai di theo hudng nguoc lai, & d6 cac chat san pham
ctia phan tng tao thanh khi dcqui phong dién s& tac dung v6i nhau tao ra chit ban
dau. Vay, dcqui 1a thiét bi c6 kha ning nhan ning lugng tir ngudn bén ngoai va tich
lai dudi dang nang luong héa hoc va khi phong dién thi nang luong lai quay lai tiéu
thu.

+ Ngudn dién lién tuc, vi du pin nhién liu.

4.1.2. Mot sb loai nguon dién héa hec thong dung
4.1.2.1. Pin

a. Khai niém

Pin 1a dung cu dung dé chuyén hoa ning lugng cia phan tmg héa hoc thanh
dién nang.

b. Phdn logi: Tuy theo gid tri va ddc tinh sir dung ma nguoi ta si dung pin
ding 1 lan hay pin sac (pin ding nhiéu lan).

C. Mét 56 logi pin thirong gdp:

+ Pin dién hda Zinc-cacbon: nhw pin con tho, pin panasonic, pin sony {cheén
hin-dnh-chup-cdetoai-pinndy):

Cdc logi pin ndy thuong cé gid thanh ré, thwong dwoc dimg cho cdc thiét bi
tiéu thu it dién ndng nhwe diéu khién (ti Vi, quat...), dén pin, dé choi, dong hé treo
twong... Ching c6 dién tro trong 16n nén khéng nén sir dung cho cdc thiét bi nhw

1 Do trong pin chi mét lugng xac dinh chat tham gia phan g c6 trong pin, khi chiing phan
tmg hét hodc gan hét thi nguyén td so cap nay hét kha ning lam viéc. Kién thirc vé pin da dugc dé cap
rét co ban & Phan I, & phan mot s6 ngudn dong hoa hoc phd bién khong nhéc lai vé pin.

“2 Mot s6 tai liéu con goi 1a nguyén t6 thir cép — 14 nhitng nguyén t§ hoat dong dugc nhiéu 1an.
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mdy dnh, camera, ... va nén kiém tra pin thwong xuyén tranh gdy bi chay dan téi hu
hong thiét bi sir dung pin do.

+ Pin dién héa Alkaline (pin kiém): nhw pin cia hing Duracell, Panasonic,
Maxcell (chen-cri)—

Nhitng loai pin phé bién nhie: pin AA (pin tiéu); pin AAA (pin diia), pin C (pin
trung), pin D (pin dai).; Pin AA/AAA thuong c6 dung luong tir 2700-3000mAh va
hiéu dién thé 1,5V; tiy theo sir an toan ciia pin ma ching cé gia thanh khac nhau.

+ Ngodi ra con phdi ké dén pin oxit bac: logi pin nay thuong cé hinh ciic va
chi sit dung cho nhitng thiét bi ddit tién nhw mdy anh, mdy tro thinh, dong ho deo
tay... vi gid ciia logi pin ndy ciing ddt va khi hét hoat dong khong bi chay thoi nhie
cdc loai pin trén.

Hién nay ngodai loai pin dimg 1 lan con c6 pin ding nhiéu lan (pin sac) nhw pin
dién thoai di dong, pin mdy tinh xdch tay hay hau hét cdc thiét bi dién tir nhu:

+ pin Lithium ion: Khi sac pin thi nguén dién sé day lii cdc ion tir catot (Iam
tir lithium) sang anot va leu triv lai tai anot, khi pin hoat déng sé xay ra theo chiéu
nguoc lai.

+ pin lithium polime: trong dé chdt dién phin dang long dwoc thay thé bang
polime khé kep giita 2 dién cwc trong pin va cho phép trao doi ion.

4.1.2.2. Acqui
a. Khai niém:

Acqui 1a mot loai thiét bi tich liy dién ning, cac phan tng héa hoc 1a nguyén
nhan san sinh ra ngudn ning luong du trit ctia dcqui.
b. Phan loai dcqui:

C6 nhiéu loai dcqui khac nhau tiy theo muc dich sir dung va cong dung cia
chung. Mot s6 lai dcqui pho bién gdm:

*) Acqui nudc (cOn goi la dcqui "cham nudc"): La loai dcqui axit chi, thudng
xuyén phai bd sung nudc cat (bao dudng) trong qua trinh str dung mdi khi dcqui gan
bi can dung dich axit bén trong. Néu khong thém nudc kip thoi dcqui s& mat kha
nang tich va phong dién, tham chi s€ bi phu hodc hong. Véi loai acqui nay, trong qua
trinh nap dién thuong bdc mui khé chiu, khi dé sai vi tri (nghiéng, sip...) dung dich
trong Acqui s& chay ra ngoai... anh hudng xau t6i sirc khoe con nguoi va moi trudng.
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Vi vay, loai dcqui nay thuong dugc st dung trong cac moi truong ngoai troi nhu
dung dé khai dong dong co, may phat, xe tai, 6to, xe dién...

*) Acqui kin khi: Thuc chat loai dcqui nay ciing chinh 14 dcqui axit chi (dcqui
nude) - mot s ngudi thuong nham goi 13 dcqui "kho". Khi dit dcqui theo cac vi tri
sdp, ngira, nghiéng thi axit vin khong thoat ra ngoai mic du dcqui van cé dung dich
axit bén trong. Acqui loai nay dugc "déng goi" theo cong nghé kin - nghia 1a trén
mdi nat ciia mdi cell, n6 dugc dong thém mot dau chup bit kin khong cho axit va hoi
thoat ra ngoai va khic phuyc tinh trang bdc hoi khi sac anh hudng xau t6i sirc khoe
ngudi ding. Sau khoang 3 hoidc 4 nim (néu st dung trong méi trudng nhiét d6 thap)
sir dung thi dung dich trong acqui s€ can va acqui khong con kha nang tich dién cling
nhu duy tri dong phong nita, lic ndy phai thay thé cai méi. Loai dcqui nay khong dé
thoat khi cling nhu dung dich ra ngoai.

Hai cyc duong 4m cua dcqui duge thiét ké rat manh vi dugc ding cho nhing
moi truong can dong phéng 6n dinh va duy tri dong phéng trong mot khoang thoi
gian dai. Dong san pham nay dugc thiét ké rit da dang cho nhiéu muc dich khac
nhau.

*) Acqui kho (con goi 1a dcqui gel): La loai dcqui dugc cau tao ma bén trong
khong dung dung dich axit sunfuric ma 13 gel axit — ¢ tic dung lam giam tién do an
mon trong qué trinh van hanh cua dcqui do d6 tudi tho cling dugc ting 1én twong
mg. San pham nay duoc thiét ké dic thu cho nganh hang khong, nganh vién thong,
hodc nhitng noi can sy 6n dinh cao nhat, loai dcqui nay thuong co gia thanh rat cao.
Mot s6 loai dcqui kho khac nhu: pin dién thoai, pin laptop...

T6m lai, c6 nhiéu cach goi nhu: dcqui nude, dcqui axit, dcqui axit kiéu ho,
dcqui kin khi, dcqui khong can bao dudng, dcqui kho, dcqui GEL, dcqui kiém... Thuc
ra thi cach no6i nhu trén 1a céc cach goi khac nhau cua vai loai acqui co ban ma thoi,
cac loai nhu vay chinh 1a cach goi co thé bao ham vao nhau ma néu nghe qua thi
dirng hoang mang rang tai sao c6 nhiéu loai dcqui nhu vay. C6 céc loai acqui cha yéu
nhuicqui khdi dong (kich dién), dcqui tich dién va dcqui tai (duy tri dong phong on
dinh):

Acqui khéi dong (con goi 1a dcqui mién bao dudng (Maintainence Free) ding
dé khoi dong nén hai cuc cta dcqui thuong duge thiét ké rat to va ¢ hinh tron nhu
cac dau ngon tay — vi khi kich dién dcqui can phong mot lwong dién cyc 16n trong
khoang thoi gian ngan dé khoi dong dong co. Tuy theo dung luong cua dcqui: néu cd
dung lugng cang 16n thi cuc cang 16n, thuong dugc dung véi muc dich 1a khéi dong
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cac loai 6t0, may phat dién... Loai dcqui nay khong can phai can thi¢p nhu dcqui
nudc, khi hoat dong van thoat khi ra ngoai nhung it hon so véi dcqui nudc.

Ac quy tai 14 loai dcqui dung dé duy tri dong dién trong mot thoi gian dai. Coc
(d4u cyuc) cua dcqui thuong duge thiét ké kha manh va c6 hinh det, hodc dang tan va
rat nho vi vay chi ding dé duy tri dong phong 6n dinh va lau dai nhu duy tri dong
dién nhu bo tich dién, Inverter, fax, thép sang, chay xe dién, xe nang, cac loai may
dién ...

Hinh 4.1. Acqui cho xe dién Hinh 4.2. Dién cuc trong dcqui (véiai)

Trén thuc té thuong phan biét thanh hai loai dcqui thong dung hién nay 13 dcqui
st dung dién mdi bang axit (goi tat 14 dcqui axit hodc dcqui chi - axit) va dcqui st
dung dién moi bang kiém (goi tat 13 dcqui kiém). Tuy c6 hai loai chinh nhu vay
nhung dcqui kiém c6 vé it gip nén da sd cic dcqui gip trén thi truong hién nay 1a
acqui axit.

+ Acqui axit (con goi 1a dcqui chi):

- Céu tao cta dcqui chi: gdm nhitng tim luéi lam bang hop kim Pb—Sb phu bot
chi oxit (PbO) nhung trong dung dich H,SO4 néng do tur 30+38% (d = 1,22+1,24
g/ml). Trong d6 xay ra phan ung:

PbO + H,SO04 — H,0 + PbSO
(PbSOy, tao thanh bam trén bé mit cac tim ludi Pb-Sh)

+ Quaé trinh tich dién cho acqui: Pé tich dién cho acqui, nguoi ta thuc hién su
dién phan bang cach ndi cuc 4m va cuc dwong ciia dcqui v6i cuc am va cuc duong
ctia ngudn dong mot chiéu, dudi tac dung cua dong dién mot chiéu bén ngoai, hién

tuong di¢n phan xay ra:

Tai catot: ion Pb®" nhan electron dé tré thanh Pb: PbSO, + 2e — Pb + SO,*
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Tai anét: ion Pb®" nhuong electron dé trg thanh Pb**:
PbSO4— 2e + 2H,0 — PhO, + SO4* + 4H"

Phan ﬁ'l’lg téng céng: PbSO,4 + PhSO, + H,O — Pb + PbO, + 2H,S0,

Céac dién cuc bi bién ddi, tuong g vadi so dd céu tao nhu sau:
(+) PbO; | H2S04 | Pb (-)

Hoac da dugc tich dién c6 cau tao nhu hrh-G=)-

Hinh 4.3. Cdu tao dcquy chi (da

= —§ _5 & tich dién)

_il E N /s % ) cLTc am; (+) cuc duong
5) +—— ] = T (1) Tam cach gifra 2 cuc

T NTENT S (2) Ludi hop kim Pb—Sh

e R S (3) PbO,

;__‘5—__%1 - —tE== (4) Dung dich H,SO,

= e B (5) Pb

Khi dcqui phong dién, cac phan tng dién cuc xay ra nhu sau:

O cuc duong (PbO,): PhO, + SO, + 4H* + 2e — PbSO,4 + 2H,0

O cuc am (Pb): Pb + SO,.*— PbSO, + 2e

Phan tmg tong cong: Pb + PbO; + 2H,S0,— 2PbSO,4 + 2H,0

Vay, qua trinh phong va tich dién trong dcqui chi dwogc biéu thi bing phan tng
2 chi€u sau:

2PbSO, + 2H,0 == o L PhO, + 2H,S0,

Phéng dién

Suit dién dong cua dcqui sau khi tich dién dat gia tri tir 2,06+2,15V. Khi phéng
dién thé cta dcqui s& giam dan, khi giam xudng con 1,7+1,8V thi dcqui can dugc nap
dién bd sung. Thuc té sau mot thoi gian hoat dong luong H»SO4 hao hut nhiéu, nguoi
ta phai thay dung dich axit trong acqui.

Trong qué trinh sir dung thudng t6 hop 3 hodc 6 dcqui loai ndy bang cich mac
ndi tiép ching v4i nhau duge b dcqui va thuong duoc goi 1a binh dcqui (c6 thé
twong img 6V va 12V).
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+ Dac tinh cta dcqui axit (dcqui chi)

Acqui chi ¢6 thé 6n dinh va twong ddi cao, thé bi bién ddi khong dang ké theo
nhiét do ciing nhu theo dong chiu tai. Tudi tho cua dcqui ¢ thé tir vai trim dén hang
ngan chu ky phong — nap dién. Dung lugng dat tir 5+5000A.h.

Tuy muc dich sir dung ma c6 cac loai acqui nhu:
+ acqui khoi dong
+ dcqui tai
+ dcqui dung tinh tai...
v6i nhitng quy trinh cong nghé ché tao twong tmg ciing khac nhau.

Ngay nay ngudi ta di ché tao dugc nhitng dcqui chi "kéo" dung trong 6 to chay
dién dé dat dugc cac chi tiéu tdi wu nhu: Nang lugng riéng la 40+45 W.h/Kg; tudi
tho 16n hon 1000 chu ky phong — nap. O Viét nam da c6 mot sé nha may ché tao cac
loai dcqui chi v6i cac nhin méac khac nhau ¢ ghi cac chi sé k¥ thuat nhu 6V, 12V;
dung luong dinh mirc cua acqui nhu 60 hodc 128A.h...

Béang 4.1. Nhitng dac trung k¥ thudt cuia nhitng loai acqui khéi dong 6 t6

Cuong Ché d¢ khoi dong | Kich thudc acqui (mm) L::r&r;g Trong
Loai | 3 | pon dienli | 908
o8 gong M9 | Thyigian | Chidu | Chidu | Chidu | & toan
acqui . phong A n - trong N
phéng (A) cuc ti€u (s) | rong dai cao Soqui bd
(A) L (Kg)
6V-60 55
Ah 6,0 180 (6 3042°C) 176,0 | 176,5 | 237,0 2,2 14,8
12V-1 5,0 (6
28AN 11,2 360 3042°C) 241,0 | 585,0 | 247,0 8,0 54,0

Loai dcqui 6V — 6Ah: ding cho xe du lich 4 chd ngdi.
Loai acqui 12V — 128 Ah: dung cho xe tai hang nang...

+ Acqui kiém: Acqui kiém duoc st dung nhiéu trong céng nghiép, trong giao

thong van tai ma thong dung 1a loai dcqui niken**~cadimi va niken—sat.

* Trong cac hop chit cua Niken thi niken (IIT) oxit ¢ gié tri thuc té quan trong nhit, n6 dugc
ding dé ché tao dcqui kiém Cadimi-Niken hodc Niken-Sit. Hai loai dcqui nay rat giong nhau, sy khac
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Ac qui kiém dugc san xuét chu yéu la dcqui c6 céc dién cuc tam mong, chét
hoat dong trong dcqui 1a tim mong — tim phang c6 16. Chét hoat dong trong cac ban
duong cua acqui tich dién chu yéu la niken (III) oxit hidrat héa Ni,O3.H,O hoac
NiOOH (c6 pha thém bot graphit dé 1am ting d6 dan dién). Chat hoat dong trong ban
am cua dcqui 1a hon hop cadimi xép véi bot sit, dung dich KOH c6 thém mdt lugng
nho LiOH lam dung dich dién li trong dcqui. C4u tao cia dcqui kiém va cac qua trinh
dién hoa xay ra trong qua trinh phong nap. Dudi ddy 1a so d6 ciu tao cua dcqui
Ni—Cd va acqui Ni—Fe khi acqui lam viéc:

*) Cuc duong la hidroxit niken (III) (NiOOH) bi khir (cé pha thém graphit
nguyén chat):

2NiOOH + 2H,0 + 2¢ = 2Ni(Q|H), + 20H"
*) Cuc am 1a bot sat (c6 kém céac chat phu gia), xay ra qua trinh Cd bj oxi hoa:
Cd + 20H™ = Cd(OH), + 2e
— d6i v6i dcqui Ni-Fe hodc 1a Cd (bot Cd va cac chat phu gia)
— d6i vé6i acqui Ni—Cd.
Céc cuc duoc nhing trong dung dich KOH c6 nong do tir 20+22% (d = 1,19
+1,21g/ml) ¢6 pha thém mot lwong nhé LiOH.

Khi d6 & mach ngoai xay ra sy chuyén electron tir dién cuc Cd (dong vai tro 1a
anot va tich di¢n am) dén dién cuc Me (1a catot va tich dién duong).

Strc dién dong cua hai loai dcqui ndy sau khi nap (tich) dién dat tur 1,45+1,7V.
Theo mirc 46 phan hily cia cac oxit bac cao (trong cuc) ma thé & 2 cuc cla dcqui
giam dan va dat gia tri on dinh tir 1,3+1,34V ddi v6i dcqui Ni-Cd va 1,37+1,41V d6i
v6i dcqui Ni—Fe, khi dién thé giam xubng dudi 1V thi lai phai tich dién lai.
Khi acqui phong dién, cac qua trinh dién hoa xay ra trén cac dién cuc cia nd
xay ra nguoc lai, trén dién cuc Cd xay ra sy khu kim loai:
Cd(OH); + 2e = Cd + 20H"

twong tu trén dién cuc Ni (¢ acqui Ni-Cd) xay ra qua trinh:
2Ni(OH); + 20H™ = 2NiOOH + 2H,0 + 2e

nhau co ban gilta ching 1a vat li€u 1am thm dién cuyc am la St hay Cadimi ma théi va acqui Cadimi-
Niken dugc st dung rong rai hon.
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va phan mg tong cong s& la:
2Ni(OH), + Cd(OH), = 2NiOOH + 2H,0 + Cd

Vay, qua trinh phong va nap dién trong dcqui duoc thé hién nhu sau:

Phong

NiOOH + 2H,0 + Me Me(OH), +  2Ni(OH),

Nap
(v61 M la kim loai Cd hay Fe)

Tuy muc dich st dung c6 thé ghép nhiéu dcqui don vi ndy thanh bd ngudn
(méc ndi tiép hay song song) hay bo dcqui va co gia trj thé dat 9V, 12V, 24V,...

- . o .q.a 44
+ Dac tinh cta acqui kiem

Ciing nhu dcqui axit, dcqui kiém ciing dugc chia ra thanh: dcqui khoi dong va
dcqui kéo. Acqui kiém c6 niang lugng riéng (W.h/Kg) ciing twong duong nhu dcqui
chi, song tudi tho cao hon (vai ngan chu ky phéng — tich dién), c6 két cdu gon va
tuong ddi thuan tién trong luu thong, van chuyén. bac bi¢t acqui kiém khi bi thing,
v s& gay it nguy hiém hon cho ngudi va thiét bi, phwong tién so v&i dcqui chi.

Mic khac c6 thé ché tao kiéu riéng bict dbi véi acqui Ni—Cd co thé phong dién
& mat d6 dai dong 16n tir 1+10 A. Pong thoi c6 kha niang ché tao hoan toan kin nén
cho phép dcqui 1am viéc & mot trang thai bat ky. Tat ca nhitng vu diém nay dugc tng
dung rong rai trong nhiéu linh vuc khac nhau va so véi acqui chi thi acqui kiém dugc
str dung rong rai nhung van sau acqui chi vi loi ich kinh té (gia thanh cua n6 dat gap
2 t6i 3 1an so véi dcqui chi).

Tuy theo ting loai dcqui, quy md cua bg dcqui ma dung lugng cta ching c6
thé tir 0,01 t&i 1200A.h. Tuy nhién d6i v6i dcqui c6 dung luong cao, dic biét sir dung
dién cuc nén thi ning luong riéng co thé ting t6i tir 35+38 W.h/Kg. Trong loai dcqui
maoi nay, cyc am dugc ché tao tir bot sit huyén phu tinh khiét, duoc nén, sau d6 dugc
thiéu két & tam st mong va mém. Con dién cuc duong Ni 1a loai dién cuc duogc ép,
khéi hoat tinh duoc gia cong khong bi truong nd ra do vdy ma dién cuc lam viéc on
dinh trong mot thoi gian dai.

44 Trong thuc té con loai dcqui bac — kém, catot 1a cac oxit bac (Ag,0.Ag0O) va anot la kém
x6p, chét dién li 1a dung dich KOH, véi dic tinh: cung cip dién tét, khdi lugng — thé tich nho. Trong
qua trinh lam viéc Zn bi oxi hoa chuyén thanh ZnO va Zn(OH), con bac oxit bi khir dén Ag, phan rng
téng cong nhu sau: AgO + Zn = Ag + ZnO va suit dién dong cta pin dat t6i 1,85V; khi giam xudng
1.25V sé phai nap lai va xay ra qua trinh nguoc lai.
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4.1.2.3. Pin nhién ligu:
a. Khai niém chung:

Pin nhién liéu 1a mot thiét bi chuyén hoa nhién liéu nhu khi hidro, ruou, xing,
hay khi metan... truc tiép thanh dong dién. Pin nhién liéu hidrogen vira tao ra dong
dién lai khong gay ra bat ky su 6 nhiém nao, vi san pham tao ra 1a nudc tinh khiét.

Pressure Vent

i Lithlum anode
—+— Separator

b FeS; cathode

Hinh 4.4. Hinh anh vé mot s6 loai pin lithium @eédai)

b. Céu tric pin nhién liéu va cach hoat dong

Céu triic pin nhién liéu kha phirc tap va nhiéu khac biét tiiy loai nhién liu st
dung va thiét bi st dung. Tuy nhién, hau hét cac loai pin nhién li¢u déu gé)m co 4
thanh phan:

+ Ong chira nhién liéu (cell stack)

+ B0 phan xtr ly nhién li¢u

+ B0 chuyén doi dién ning

+ H¢ théng phuc hdi nhiét

Ngoai ra, cac hé théng pin nhién liéu con c6 cac thanh phan phu khac dé diéu
khién d6 am, nhiét do, ap luc khi va hé thong thai nudc.

+ Ong chira nhién ligu

Day 1a bd phan quan trong nhat cua pin nhién li¢u. Tai day, dong di€n mat
chiéu (DC) duoc sinh ra tir cac phan g héa hoc. Mot 6 (cell) pin nang luong khong
thé cép da nang lugng cho mot thiét bi. Do vay ma céc cell don lién két lai thanh mot
chudi trong dng chira nhién liéu. Luong dién san sinh cta timg cell con tiy thude vao
mot sb yéu td khac nhu loai chat liéu (metan, kiém, phét pho...), kich thudc cell,
nhi¢t d§ hoat dong va ap luc khi duoc cép cho cell do.
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+ B¢ xur ly nhién liéu

B xir 1y nhién liéu s& chuyén nhién liéu qua trang thai thich hop cho cell nhién
lidu sir dung. Néu khi hydro da duoc cap cho cell thi b xir Iy ndy khong c6 nhiém vu
gi hodc chi don gian 1a loc khi hydro.

Néu pin dung nhién liéu giau hydro nhu metan, gas, dau diesel hay than khi
hoa thi s& c6 mot giai doan chuyén hoéa hydrocabon thanh hdn hop khi hydro va cac
hop chét cabon. Trong nhiéu trudng hop, sau qué trinh ndy, cac chat sau phan tng s&
duogc tinh loc lai dé loai bo nhimg tap chat nhu CO hodc luu huynh... trude khi
hydro dugc chuyén téi 6ng nhién lidu dé cung cip cho céc cell, tranh trudng hop ¢
chat xtic tac trong phan (mg hoa hoc. Qua trinh xir 1y nay con co tén goi 1a "nhiém
doc" vi n6 giam tinh hi¢u qua va do bén cua pin nhién ligu.

Vai pin nhién li¢u dung cacbonat ndng chay va oxit dic hoat dong & nhiét do
du cao va ty phan tmg cho ra hydro cung cip cho cell. Tuy nhién, qué trinh tu phan
g nay van can phai loc truéc khi hydro "sach" dwoc chuyén dén cell. Cach nao
cling hinh thanh khi CO; nhung cach dung cacbonat néng chay va oxit dac thai it
COZ hon.

4.2. UNG DUNG CUA PIEN PHAN - MA PIEN

4.2.1. Mt s6 wng dung quan trong cia dién phan déi véi vat liéu va nganh co
khi
Pién phan 1a phuong phap duoc sir dung dé diéu ché kim loai tinh khiét tir

quang, 1am sach (tinh ché kim loai tir hop kim cua no, dé diéu ché hoa chit trong
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cong nghiép hoa chét, dé ma kim loai cho nhitng chi tiét kim loai... Su dién phéln45
duoc 4p dung rong rai trong hau hét cac linh vuc trong doi séng, san xuit cling nhu
trong cac nganh kinh té khac nhau hién nay do c6 nhiéu tng dung quan trong nhur:

e Trong cdng nghiép hoa chat

Diéu ché kim loai: Phuong phap dién phan ndng chdy ciing nhu dién phan
dung dich dugc st dung dé diéu ché cac kim loai cling nhu tinh ché nhitng kim loai
quy hiém (vang, bac,...).

Diéu ché hoa chat: dung dich nudc Gia-ven (tay ria), cac axit, cac khi, cac
bazo... cac hda chat nay cling 1a nguyén liéu dé san xuat ra cac loai hoéa chat khac.

e Ung dung trong nganh hoa hoc phén tich nhw

+ Phan tich cuc phd

+ Phuong phap Culong... (trong gi4o trinh nay xin khong dé cap chi tiét).
e Mg kim logi va diéu ché hop kim (gei tdt 12 ma dién)

La phuong phap tao ra mot hay nhiéu hop kim loai c6 d6 bén chong dn mon
cao dong thoi cac tac dung trang tri trén cac chi tiét — nham tang tudi tho va gia tri
ctia chi tiét do.

Pay la phuong phap hién dai, duoc sir dung rat phd bién hién nay trong cic
nganh cong nghiép co khi, dic biét 1a nganh ché tao cac phuong tién giao thong gia
thanh cao.

e Apdung véi nganh co khi nhit la co khi trong linh vuc giao thong van tdi

+ Ung dung cta dién phan vao cong nghé son phu kim loai (son phu 6t6, xe
may, may moc, thiét bi...)

+ Ung dung trong viéc tinh ché cac kim loai, tao 16p phu trang tri trén cac thiét
bi, phuong tién, son tinh di¢n

4.2.2. Ma dién hoa hec
4.2.2.1. Téng quan vé ma di¢n

Ma dién kim loai va hop kim 1a qué trinh dién phén tao ra nhitng 16p phu kim
loai hodc hop kim trén nén mot kim loai, mot hop kim hay mdt chi tiét khac.

“ Nhu di dugc trinh bay & Phin 1 cua gido trinh nay.
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Ma dién 1a phuong phap bao vé chong an mon kim loai dong thdi con c6 higu
(g trang tri gop phan 1am ting vé dep thim my cua chi tiét.

—+
Catét la { ! Anot 13
e vat can KL céan
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| . i \
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Nguyén tac: Nguoi ta dét chi tiét can ma lam catdt, con andt 1a tim kim loai dé
tao ra 16p phu, tat ca déu duoc nhung vao trong dung dich mudi cia kim loai d6 r6i
thuc hién qua trinh dién phan & mdt dién thé xac dinh.

Linh vyc 4p dung:

+ Bao vé

+ Trang tri

+ Phuc hdi céc chi tiét may, dac biét 1a cac phu tung, chi tiét may cho cac
phuong tién giao thong van tai

+ Cong nghé kim hoan...
4.2.2.2. So lwgc vé ki thugt ma

Trong qua trinh ma dién, vat can ma duoc gén vO1 cuc am con kim loai ma gén
v6i cuc duong ctia ngudn dién trong dung dich dién phéan. Cuc duong ctia ngudn dién
s hut céc electron trong qua tinh oxi hoa va gidi phong cac ion duong kim loai. Dudi
tac dung cua lyc tinh dién, cac ion duong s€ di chuyén vé cuc am, tai day ching nhan
electron trong qué trinh oxi hoa khir hinh thanh 16p kim loai bam trén bé mat ciia vat
dugc ma. DB day cua 16p ma ti 1€ thudn véi cuong do dong dién cia nguén va thoi
gian ma.

Kim loai ma thuong la vang, bac, ddng, niken va dugc dung trong viéc san
xudt do trang suc, linh kién dién tu, té bao nhién liéu, d6 gia dung khong gi....
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a. Lich sur phat trién ciia ki thudt ma

Nganh ma dién dugc nha hda hoc nguoi Y la Luigi V. Brugna-telli khai sinh
vao nim 1805. Ong da sir dung thanh quéa ciia ddng nghiép 1a Alessandro Volta, pin
Volta dé tao ra 16p phu dién hoa dau tién. Phat minh cua 6ng khong c6 tmg dung
trong cdng nghiép trong sudt 30 nim va chi dugc nghién ctu trong cac phong thi
nghig¢m.

Nam 1839, hai nha hoa hoc nguoi Anh va nguoi Nga khac da doc 1ap nghién
clru qué trinh ma dong cho nhing nat ban in, tiép dén 13 John Wright (Birmingham,
Anh) str dung kali xianua (KCN) cho dung dich ma vang, bac, day 1a dung dich duy
nhit c6 kha ning cho 16p ma kim loai quy rat dep. Sau Wright, nha bac hoc George
Elkington va Henry Elkington da nhin duoc bang sang ché ki thuat ma dién vao nim
1840. Hai nam sau, nganh cong nghiép ma dién tai Birmingham d c6 san pham ma
dién trén khap thé gidi.

Cung voi sy phét trién ctia khoa hoc dién hda, co ché dién két tua 1én bé mit
kim loai ngay cang dugc nghién ctru va sang to6. Ki thuat ma dién phi trang tri cling
duogc phat trién: 16p ma kén, déng, kém, thiéc thuong mai chat luong tot d3 tré nén
pho bién tir nhitng nam 1850. K¢ tir khi may phat dién duoc phat minh tir cudi thé ki
19, nganh céng nghiép ma dién da budc sang mot ki nguyén mdi. Mat d6 dong
dién tang 1én, nang suat lao dong ting, qua trinh ma duoc ty dong hda tir mot phan
dén hoan toan. Nhimng dung dich ctng véi cac phu gia méi lam cho 16p ma dat chat
luong tot hon. Cac 16p ma dugc nghién ctru phét trién dé thoa man ca yéu cau chong
dn mon lan trang tri, lam dep...

Ké tir sau chién tranh thé giéi thir hai, con ngudi da nghién ctru thanh cong ki
thuat ma crém cing, ma da 16p, ma déng hop kim, ma kén sunfamat... Nha vat 1i
ngudi My, Richard Feynman d3 nghién ctru thanh cong cong nghé ma 1én nén nhua.
Hi¢n nay cong nghé nay da dugc ting dung rong rai.

b. Piéu kién tao thanh 16p ma dién
Ma dién 1a mot cong nghé dién phan. Qua trinh tong quat 1a:
- Trén andt xdy ra qua trinh hoa tan kim loai anét: M — ne — M™
- Trén catOt xay ra qua trinh cation phong dién tré thanh kim loai ma:
M™ +ne - M
Thuyc ra, qua trinh trén xay ra theo nhiéu budc lién tiép nhau, bao gdm nhiéu

giai doan no1 ti€p nhau nhu:
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+ Qué trinh cation hidrat hoa di chuyén tir dung dich vao bé mit catbt (qué
trinh khuéch tan);

+ Cation mat 16p vo hidrat, vao tiép xuc truc tiép voi bé mat catdt (qué
trinh hip phu);

+ Dién tirchuyén tir catdt dién vaovanh hoa tricua cation, bién né
thanhnguyén tir kim loai trung hoa (qua trinh phong dién);

+ Cac nguyén tir kim loai ndy s& tao thanh mam tinh thé méi, hodc tham gia
nudi 1én mam tinh thé da hinh thanh trude d6. Moitrd luc cia cic qua trinh trén déu
gay nén mot d¢ phan cyc catét (qua thé catot), tirc 1a dién thé catbt dich vé phia 4m
hon mét lwong so véi can bang:

Ne = Qcb = @ = MNnd + Nedt T Nkt
Trong do:
ne: qua thé tong cong & catdt
@cp: dién thé can bang cua catdt
o: dién thé phan cyc catot (da co dong i)
Tna: qua thé ndng do (phu thudc vao qua trinh khuéch tan)
Near: qué thé chuyén dién tich
Nke: qué thé két tinh

Nhu vay, dé qué trinh dién két tia kim loai trén catbt xay ra néu dién thé catot
dich chuyén khoi vi tri can bé“mg vé phia &m mdt lugng du dé khic phuc céc trd luc
noi trén.

Diéu kién xuét hién tinh thé: Trong diéu kién dién két tua kim loai trong dung
dich, yéu t6 quyét dinh toc d6 tao mam tinh thé 1a ti so gitta mat do6 dong dién cat6t
(D) va mat d6 dong trao d6i io:

Mat khac, theo phuong trinh Tafel: n = a + bxlog(Dc).

Nhu vay, moi yéu té 1am ting phan cuc catdt déu cho 16p ma cé tinh thé nho
min, va ngugc lai. Cac mam tinh thé ban diu méi xuét hién duoc uu tién tham gia
vao mang ludi tinh thé cua kim loai nén & vi tri c6 loi nhat vé mat nang lugng. Do 1a

nhitng chd tap trung nhiéu nguyén tir 1an can nhat, ¢4 nang lugng du bé mat 1n nhat,
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cac mbi lién két chwa dugc st dung nhidu nhat. Néu kim loai nén va kim loai két tia
c6 cau trac mang kha gidng nhau vé hinh thai, kich thudc thi cdu tric cia kim loai
nén duogc bao ton va kim loai két tiia s& phat trién theo ciu triic d6 (cAu tric lai ghép),
xay ra ¢ nhiing 16p nguyén tir dau tién. Sau d6 s& dan chuyén vé ciu triic von c6 ciia
no6 & nhiing 16p két tia tiép theo. Trudng hop nay cho 16p kim loai ma c6 d6 gin bam
rat tbt, xdp xi v6i d6 bén lién két cua kim loai nén. Néu théng sé mang cta ching
khac kha xa nhau, hodc bé mit chung co tap chat hay chat hip phy, thi sy lai ghép s&
khong xay ra - 1a mot trong nhitng nguyén nhan gay nén tng suat ndi va lam 16p ma
dé bong.

+ Chét dién giai: Chat dién giai dung trong ma dién thuong la dung dich
ctia mudi don hay mudi phirc (dung méi 1a nudc). Ciu tir chinh cia dung dich mubi
don 1a mudi cua cac axit vo co hoa tan nhiéu trong nudc va phan li hoan toan trong
dung dich thanh cac ion tu do. O dung dich nay, phan cuc néng d6 va phan cuc hoa
hoc khong 16n nén 16p ma thu dugc tho, to, diy mong khong déu, rat dé bi 16i. Mat
khac dung dich mudi don cho hiéu suat dong diéncao va cang cao khi mat do
dong 16n, thuong duoc dung dé ma nhitng chi tiét co hinh thu don gian nhu dang
tam, dang hop...

Dung dich mubi phirc duoc tao thanh khi pha ché dung dich tir cac cau tir ban
dau, ion kim loai ma sé& tao phirc vdi cac ligan thanh ion phirc. Hoat do ctia ion kim
loai tu do giam di rat nhiéu, do d6 dién thé tiéu chuan dich vé phia 4m nhiéu s& gilp
cho 16p ma min, phu kin, day déu... duoc dung dé ma céac chi tiét co hinh thu phuc
tap...

Pé tang d6 dan dién cho dung dich, nguoi ta thudng pha thém céc chét dién
giai tro. Céc chat nay s& khdng tham gia vao qua trinh catdt va andt ma chi dong vai
trd chuyén dién tich trong dung dich, lam giam dién thé cua bé ma. Cac chét dién giai
tro thuong dung la Na;SO4, H2SO4, Na,COs. .. bé 6n dinh pH cho dung dich ma, can
phai thém vao dung dich chat dém c6 gia tri pH thich hop dé tao méi trudong tuong
thich nhat cho phan @ng dién két tua xay ra. Cac chat hoat dong bé mit bao gdom
céc chat bong loai I, loai II, cic chat thim uét, chat chdng thu dong andt thuong 1a
nhimg hop chét hitu co, c6 tac dung hip phu 1én bé mit phan chia pha, tham gia vao
mot sb qué trinh mong mubn, lam cho 16p ma thu dugc co6 chét lugng tt.

+ Vi du vé ma déng trong dung dich di¢n moi SO42_, tai cuc duong voi dién
cuc la Cu:

Cu — Cu®" + 2¢
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Cu** +S0,”” — CuSOy
CuSOy, dé tan trong dung dich, tai cuc 4m
CuSO; — Cu®* + SO4*
Cu** + 2e — Cu.
4.2.2.3. Gia cdng bé mgt kim logi truéc khi mg
a. Gia cong co hoc

L& quéa trinh 1am cho bé mit cta vit cin ma c6 d6 dong déu va do nhén cao,
gitp cho 16p ma bam chéc va dep.

C6 nhiéu cach gia cong co hoc nhu mai bong*®, danh bong*’ (1a qua trinh mai
tinh), quay x6c ddi véi cac vat nho, chai, phun tia cat hodc tia nudc dudi 4p suat cao.
Qua trinh gia cong co hoc 1am 16p kim loai bé mat san pham bj bién dang, 1am giam
d6 gin bam cta 16p ma sau nay, do vay trudc khi ma can hoat hoa bé mat trong axit
lodng rdi dem ma ngay.

b. Tdy dau m&

Do bé mit kim loai sau nhiéu céng doan san xuat co khi, thuong bi dinh dau
md, mic du 13 16p rat mong ciing da dé 1am cho bé mat tré nén ki nude, khong tiép
xtc duoc v6i dung dich tay, dung dich ma... nén trude khi ma can phai qua cong
doan tay dau md.

C6 thé tién hanh tidy diu m& bang cic cach sau: Tay trong dung méi hitu
co nhu tricloetylen (C,HCI5), tetracloetylen (C,Cly), cacbon-tetraclorua (CCly)... Céc
dung moi nay co6 dic diém chung 1a hoa tan t6t nhiéu loai chat béo, khong dn mon
kim loai, khong bét la.

Tuy nhién, sau khi dung méi bay hoi, trén bé mit kim loai van con dinh lai 16p
mang dau m& mong (do vay s& khong sach), can phai tay tiép trong dung dich kiém
nong. Khi tay trong dung dich kiém néng NaOH can b sung thém mot sd chat nhii
tuong hoa nhu NaySiOs, NazPO,...

%8 Mai bong 1a qué trinh gia cong bé mit chi tiét bang thiét bi mai bong gitp loai bo khoi bé
mit 16p oxi hoa, 16p gi, vét sude, vét han... nham lam phing bé mit chi tiét. Chat lvong mai bong phu
thudc vao do hat mai, nguyén liéu hat mai, tdc do mai...

*" Panh bong 1 qua trinh gia cong bé mit c6 st dung thube danh bong sir dung voi bé mat da
dugc 1am phang (mai bong) véi muc dich 1am giam do nham ciia bé mat chi tiét.
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Véi cac chat hitu co c6 ngudn gbc dong thuc vat sé tham gia phan mg xa
phong hoa véi NaOH va bi tach ra khoi bé miat. Vi nhitng loai ddu m& khoang
vat thi s€ bi tach ra dudi tac dung nhil turong hoa cua Na,SiOs.

Ngoai ra, ngudi ta con st dung phuong phap tay dau md trong dung dich kiém
bang phuong phap dién hoa (dudi tac dung cua dong dién, oxy va hidro thoét ra c6
tac dung cudn theo cac hat m& bam vao bé mit, dung dich kiém chi can pha loang
hon so v&i tdy hoa hoc di dat hiéu qua tot) va tdy dau md siéu am (la dung s6ng siéu
am véi tan sb dao dong 16n tac dung 1én bé mat kim loai, nhiing rung dong manh s&
gitp 16p dau m& tach ra dé dang hon).

c. Tay gi

Bé mit kim loai nén thuong phu mot 16p mang mong dang oxit va dugc goi 1a
gi. Bé tang chét luong cua 16p ma kim loai, viéc tiy gi 1a quan trong. Phuong phap
tay gi quan trong gdm:

+ Tay gi hoa hoc cho cac kim loai den thudng dung axit lodng nhu H,SO4, HCI
hozc hdn hop cia hai axit nay. Khi tay s& dién ra dong thoi qua trinh hoa tan oxit va
hoa tan kim loai nén.

+ Tay gi dién hoa 1a tiy gi hoa hoc dong thoi cé sy tham gia ciia dong dién
(nhu tay gi catdt hodc tay gi andt). Ty gi andt 1op bé mit s& rat sach va hoi nham
nén 16p ma s& gan bam rat tot. Ty gi catdt s& sinh ra H méi sinh (H nguyén tir), co
tac dung khir mot phan oxit. Mat khéc, hidro sinh ra con gop phan lam toi co hoc
mang oxit va nd s& bi bong ra. Tay gi catdt chi nén ap dung cho vat ma bang thép
cacbon, con v6i vat ma Ni, Cr thi khong nén ap dung.

d. Tay bong dién héa va tay béng héa hoc

Tay bong dién hoa 1a phuong phap s& cho do bong cao hon khi gia cong co
hoc, 16p ma gén bam véi nén tét, tinh thé tao thanh nho, it 15 thung va tao ra tinh
chét quang hoc dac biét. Do tdc d6 hoa tan cua ph?m 161 16n hon cua phén 16m nén bé
mat dugc san béng va s& nhin bong.

Tay bong hoa hoc ciing xuat hién 16p mang mong can trd hodc kim ham tac
dung xam thyc cua dung dich vé6i kim loai tai chd 156m.

e. Tdy nhe

Tay nhe hay con goi 1a hoat h6a bé mat, nham ldy di 16p oxit rit mong, khong
nhin thdy dugc, dugc hinh thanh trong qua trinh gia cong ngay trudc khi ma. khi tay
nhe xong, cAu trac tinh thé cta nén bi 16 ra, do gén bam s€ tang 1én.
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