Phan loli, Clu tio & Hollt diing
Tho b0y, 26 Thang 2 2011 15:00

Phan loUi

Cho tli nay thi vt lilu chd yOu cho pin mit trdi (va cho cac thilt b0 ban din) la cac silic tinh
thO. Pin mOt tr0i t0 tinh thD silic chia ra thanh 3 lo0i:
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/gallery}* MOt tinh thD hay di n tinh thO module sOn xul't dda trén qua trinh Czochralski. B0 n tinh
thD lo0di nay c6 hilu sult tli 16%. Chung thiOng rit mOc tiln do d00c cOttl cac thli hinh 0ng,
cactim din thD nay cé cac mittring 0 gbéc nli cac module.

*Pa tinh thD lam t0 céc thli duc-duc t0 silic nung chly cn thn dilc lam nguliva lam rin. Cac
pin nay thiOng r0 hOn c&c din tinh thO, tuy nhién hilu sult kém hOn. Tuy nhién ching c6 thi

t0 o thanh cac t0 m vudng che phl bl mOt nhidu hOn d0n tinh thD bu I0i cho hilu sultthlp cla
no.

* DOi silic t0o t0 cac mil ng phim ming t0 silic ndbng chly va c6 cOu trac da tinh thO, LoOi nay
thO00ng cé hilu sult thOp nhOt, tuy nhién lo0i nay r0 nhOt trong céc lodi vi khéng cOn phlicit t0
thoi silicon. Cac céng nghl trén la s n sudt t0m, ndi cach khac, cac loli trén c6 di day 300 um
t0o thanh va x0p I0i d0 t0 o nén module.

Clutlo & holtdling claPin MOt Trli Silic

VOt liDu xult phat d0 lam pin MOt trdi silic phii 1a ban di n silic tinh khilt. 0 di ng tinh khil't, con
glilaban dinrong sl hittli (hOt mang diln) la electron va sU hittdila I tr0ng (hole) nhi
nhau.

B0 lam pin MOt trli t0 ban din tinh khilt phOilam ra ban din lodinvaban din lolip rli ghép
I0i vOi nhau cho né cé diilctilp xdcp - n.
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Thic t0 thi xulOt phat t0 mot philn ban din tinh khil't t0 ¢ la chd c6 cac nguyén ti Si dl tilp xuc
p - n, ngd0ita phlipha thém vao mit it nguyén t0 khac loli, gli la pha t0 p. Nguyén t0 Si co 4
electron U vanh ngoai, cung dung dl lién kOt vOi b0n nguyén t0 Si g0in do6 (cOu truc kil u nh0 kim
c00ng). NOu pha tlp vao Si mOt it nguyén t0 phét-pho P cé 5 electron U vanh ngoai, electron
thDa ra khéng dung di lién kit nén di chuyln dl ng hin lam cho ban din pha tOp tr0 thanh cé
tinh dd n dil n electron, t0 ¢ la ban din lo0i n (negatif - &m). NgOOc I0i n0u pha tdp vao Si mit it
nguyén tl bo B cé 3 electron 0 vanh ngoai, tl ¢ la thilu mit electron mOi d0 t0o thanh 4 mOi lién
kOt nén co thd ndila tdo thanh 1D trng (hole). Vi la thil u electron nén I0 tring mdng didn
di0ng, ban din pha tlp tr0 thanh c6 tinh don didn I0 trOng, t0c la ban din lodi p (positif
-d00ng). VOy trén c sO ban din tinh khil't cé thD pha tlp dl trd thanh co I0p la ban din lolin,
col0pbandinlolip, I0p tilp giap gila hailod0 chinhlallp chuydntilpp -n.0 chO ti0p xdc p
-nnay mit it electron 0 ban din lolin chly sang ban dinlolip I0p vao I0 trl ng thilu electron,
0 d6. KotquO laDb I0p ti0p xuc p-n c6 mOt vung thidu electron cting thilu cO 10 tring, ng0ita goi
doé la vung nghéo. SO dich chuyln didn td d0 I0p vao 10 trlng t0 o ra vung nghéo nay ciing t0 o
nén hidu tho gOila hiDu tho O tiDp xtc p - n, ddi vOi Sivao cl 0,6V din 0,7V. Bay la hil u thO
sinh ra chO ti0p xdc khéng t0o ra dong diln dii0c.

NhOng nlu dla philnban dindatio l0p tilp xdc p - n phli cho anh sang mOt trli chil u vao thi
photon clla anh sang mOt trli ¢é thO kich thich lam cho diln t0 dang lién kOt vOi nguyén t0 bl
blt ra khli nguyén t0, dl ng thOi 0 nguyén t0 xult hiln chO trdng vi thil u electron, ngli Ui ta gli la
photon din t0o ra cOp electron - 10 tring. NOu clp electron - ID trlng nay sinh ra 0 gin chd c6
tilp p - nthi hilu thO ti0p xdc s d0y electron v mit bén (bén ban dinn) diy ID tring vl mOt
bén (bén ban din p). NhOng cl bln la electron da nhiy t0 miln hoa tr0 (dung dU lién kOt) 1én
midn din 0 mic cao hiin, cé thd chuyln ding t0 do. Cang c6 nhilu photon chilu d0n cang cé
nhidu cl hOi dd electron nhiy Ién midn din.
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Video gil i thich 1 chl holt ding cda Pin MOt Tril i lo0 i Silic (Phién b0 n Tio ng Anh)
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NOu D bén ngoai ta dung mit day din nliban din lodin viiban din lolip (qua mit phO t0i nhi
len LED chi ng hO n) thi electron t0 miln d0n cla ban din lolin s qua mich ngoai chuyln din
ban diinlolip I0p vao cac li tring. D6 la dong diln pin MOt tri silic sinh ra khi d00c chilu
sang. Dung ban din silictlo ratilp xac p - n dl t0 do6 lam pin MOt trdi la mOttion bd 10n trén
con di0ng trdc til p bidn &nh sang MOt trli thanh dong didn d0 sO di ng. Tuy nhién pin MOt tr0i
silic co mit s hInchd vO kinh t0, kO thult.

- VOt li0u xuOt phét 1a silic tinh khilt nén rit dit. Ban diu la lam t0 silic d0 n tinh th0 dung trong
cong nghl vi diln t0, tuy chd la dung diu thia dudi thl o nhing gid vOn la kha cao. Ba c6

nhO ng cach dung silic da tinh thd, silic vé d nh hinh tuy hilu sult thOp hOn nhdng bu I0i gia r0

hi n. Nh ng xét cho cung thi vOt liDu silic sO dOng phOi 1a tinh khilt nén gid thanh r0 h0'n khéng
nhid u.

- Boivli silic, d dla electron t0 miln hoa tr0 1én midn din phlitdn nang lI00ng cO 1,1 eV. Vly
nang I00ng cla photon dll n phii bl ng holc cao hiln 1,1eV mOt chat 1a a0 do kich thich eletron
nhOy [én miln din, t{0 d6 tham gia t0 o thanh dong didn cOa pin MOt trdi. Photon 0ng vl i nang
I00ng 1,1 eV coé bllc séng cl 1 milclahlng ngoli. VOy photon c6 cac blllc song I0c, lam, t0
ngoli la c6 nang I00ng qué thd a thai di kich thich diln t0 cla Sinhdy Ién miln din. Do do pin
MOt tr0i Si sO dO ng lang phi nang I[00ng MOt trli A0 bil n ra dil n.

MOt sO loli Pin MOt TrOi khac

1. Pin MOt tr0i nhOy cOm chit mau DSC (Dye - sensitized solar cell)

DSC la mOt lo0i pin MOt tri mOi, gi& r0, dO lam. LoOi pin nay do Michael Gratzel 0 tr00ng Bach

khoa Lausane (Thull ST) chl tOo I0n dlu vao nam 1991 nén con cé tén la pin Gratzel.
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COu t0o nguyén thud cOa pin DSC gilm ba phin chinh (hinh 2). Trén cung la m0t [0p mOng chOt
dl n di0 n trong sul't, dong vai tro andt lam b0 ng oxyt thil ¢ pha tdp fluo (SnO2: F). LOp nay phl
|én t0m thul tinh trong sult. TiDp d6 la miti0p cé didntich bl mOtrOtI0n. LOp din didn SnO2:
Fvallp hOt b0t oxyt titan TiO2 d 0 ¢ nhung vao hn hip chdt mau nhl'y quang ruthenium
-polypyridin va dung méi. Sau khi nhiing, mit [0 p mi ng chi't mau nh0'y quang bam dinh vao cac
hit TiO2 bl ng lién k't clng hoa trl. Tilp d6 mUt sau di0c trdng b0 ng mOt I0p mOng chitdiln
ly it va diy kin b0 ng tOm didn cOc kim lo0i, th00ng la platin. Toan bl d00c dan kin sao cho
dung dl ch khéng bl ro chly ra.
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Pin DSC hoUt dng nhi sau: anh sang MOt trdi qua t0m kinh, qua I0p diln cOc trong sult
SnO2:F chilu vao chit mau nhiy quang dinh trén b0 mit cac hi't TiO2. Photon kich thich céc
phan t0 chit mau nhly quang lam cho electron 0 d6 bl bitra nhly vao miln din cOa TiO2 rOi
t0 dé di dang chuyln ding chOy vO di0n cOc trong sult O phia trén. Khi b0 mOt electron dO
nhdn thém cho phan t0 khéng bl phan hul. Phan t0 chlt mau nhly quang bén IDy electron cla
i6t 0 dung di ch dil n phéan, biln anion i6t mOt I- thanh anion iét ba 13- . Cac anion iét nay khi
tilp xac viidiln cOc kim lo0i sO 10y I0i electron t0 dil n cO ¢ trong sult qua mOch ngoai chly vl
diln cOc kim lodi. NhD vO'y da thOc hion ¢l chO photon kich thich lam cho electron nhiy 1én, dln
diln cOc trong sult r0i qua mdch ngoai chiy vl diln cOc kim lo0i t0 o ra dong dil n.

Vi nhilu li do, hilu sult cla lo0i pin nay chl vao cl 11% thOp hOn hilu sult c0a pin MOt tr0i
silic (12 - 15%). Tuy nhién Du didm rd r0t cla lodi pin nay la:

-VOtliDuchD t0ord, d0 kilm. BOc bilt TiO2 la chit b0t trl ng hay dung di lam sOn trlng r0t phO
bil n.

- KO thult chO t0o din giln, khdng phii cln may méc cao clp dittiln nhd O trd0ng hdp pin MOt
trdi silic. ThO'm chi c6 thO lam pin mOt tr0i kiD u nay theo cach thi cong.
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- DO dang cli tidn nhilu khau kO thudt, nhOt la 0ng ding céng nghl nano d0 1am bOt TiO2 c6
dif n tich mOt ngoai cOc I0n. NhOOc didm cla lo0i pin nay la c6 chla chit I0ng phli co cac biln
phap chling ro rl khi dung lau. (Lo0i pin nay tuli thd 1a 10 nam, bng mOt n0a tuli thd cOa pin
MOt trdi silic).

Hiln nay d& c6 nhiCu clitidn dbi vOi chOt mau nhl'y quang lam cho &nh sang thuc nhilu b00c
séng trong ph anh sang Mot trlli d0u dO dang bl hip th d0 kich thich lam thoat diin t0 t0o ra
dong didn. NhO do, khac vOi pin MOt tr0i silic, loli pin MOt trli mUi nay vin hoOt dll ng t0t khi
ning ydu, dic biltla hoOt di ng vOi anh sang trong nha.

2. Pinmittiidlng keo nili ¢ (La nhan fio)
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Pin mOt trli d0ng keo n00c con dic gUila L4 nhan t0o. Day la lo0i Pin mOt trdi cé thD uln
cong, c6 thanh phiin la keo nd0c chla cac phan tl nhl'y sang kit hIp vii cac diln clc phl chOt
lilu cacbon, vi dJ nhi 0 ng nano cacbon holl ¢ than chi. Cac phan t0 nhlly sang tr0 nén “kich

di ng” khi &nh sang mOt tr0i chilu vao va sl n sinh ra dil n nang; cl ch0 nay t00ng t0 nhd cO chO
kich thich t0ng hip di0ng d0 sinh trd0ng cla phan t0 thic vit.

Hiln t0i, vilc 0ng di ng lo0i pin nay vin chlla di0c cong bl do hilu sult holt ding cla pin vin
con thi p.
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